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Monitor II.

A sight for 

sore eyes. 

If you've been using a TV as 

a monitor, perhaps you can get 
a friend to read this for you: 

Apple's brand new Monitor 
II will improve your vision. 

It features all the latest 
ergonomic improvements in 
monitor technology. 

For example: 
Studies have shown that 

the leading cause of eye fatigue 
for computer users is lack of 
contrast between the displayed 
characters and their background. 

So we designed the Monitor 
II around a high contrast green 
phosphor CRT that provides an 
extremely dark background. 
That means you can read text 
at a lower brightness. And 
that means you can be more 
productive -working longer 
and more comfortably. 

Toward that same end, we 
also gave Monitor II a tilt screen. 
So you can angle it perfectly for 
your working position, without 
scooting your chair around or 
sitting on phone books. 

And we made that screen 
antireflective to reduce glare 
from ambient light. 

Monitor II also features 
a high bandwidth video 
amplifier and a high tolerance 
linearity circuit. The former 
keeps characters from smearing 

on the screen and eliminates the 
annoying "ghosts" left by a fast 
moving cursor. The latter keeps 
characters crisp, legible and 
prevents "keystoning " right up 
to the edges of the display. Both 
add up to superior display of 
SO-column text and extremely 

Screen tilts for 
best working position. 

Anti reflective screen. 

Interior of CRT is etched to reduce 
glare and improve crisfJness. 

Fits perfectly atop the Apple lie. 

Vol. I. No.3 
accurate graphics . 

Designed as the perfect 
system partner for the Apple" lie 
Personal Computer, Monitor II 
requires no monitor stand. It's a 
perfect fit, aesthetically as well 
as technically. So it's pleasing to 
the eye even when it's turned 
off. See for yourself. 

At your local authorized 
Apple dealer. 
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Apple. 
coloring 

NowAQple 

plots color. 


Since color graphics are 
becoming ever more impQrtant 
in business, we've been hearing 
more and more calls for a color 
plotter as reliable as an Apple. 

Here it is: 
Apple's new Color Plotter 

can generate all kinds of presen­
tation graphics, engineering 
drawings or anything else you 
have to illustrate in up to eight 
brilliant colors. 

And it can perform its art on 
any size paper up to 11" x 17." 
Or, with optional transparency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Measuring just 4.8"H x 16"W 
x 12"0, it's the smallest four­
color, wide bed color plotter you 

can buy- about half the size 
of conventional flatbed 

plotters. So it takes up 
less space on your 
desk and can easily be 

High tolerance 
circuit. 

moved to someone else's desk. 
There are two color plotter 

accessory kits to choose from 
to assure a perfect marriage with 
your Apple II or lie, or Apple III. 

Each kit comes with eight 
color pens - red, blue, green, 
black, burnt orange, gold, violet 
and brown. Plus a starter 
package of plotter paper. Plus 
all the J;Ilanuals, documentation 
and cables appropriate to 

your particular kind of 
So you can get up and 
right away. 

Apple also offers a complete 
selection of 24 different pen 
packages - so you can choose 
whatever colors you need in a 
variety of widths for a variety of 
applications and media types. 

As you might expect, all of 
the above is available at many 
of our authorized Apple dealers. 

Carry onwithbPpleCare· 
Carry--In Service. , 

No matter how long you've 
owned your Apple system, 
you can now get a long term 
service contract at a very 
reasonable cost. 

AppleCare Carry-In Service 
is a service plan that will 
cover most Apple-branded 
components in your system 
for one full year. 

It covers an unlimited 
number of repairs and is 
honored by over 1500 authorized 
Apple dealers nationwide. 

Apple-trained technicians 
assure you of the highest quality 
service, fast- in most cases less 
than 24 hours. 

AppleCare
Carry-In Service is ideal 

for anyone who needs to 
know ahead of time the cost of 
maintenance for their system. 

So check out the details­
you'll find it's the lowest cost 
health plan an Apple can have. 

Apple Computer Inc., 20525 Mariani Ave., Cupertino, Calif 95014. For the authorized dealer nearest you, call (800) 538-9696. © 1983 A/Jple Com/JLtter Inc. AppleCare is a service mark of Apple Computer Inc. 
Circle 30 on inquiry card. 
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In The Queue 

Columns
36 Build the H-Com Handicapped Communicator by Steve Ciarcia I The Intel 8748 
is the basis for a scanning communicator that users can control with JUSt one switch. 

52 BYTE West Coast: California Hardware by Barbara Robertson I A look at four 
new products. from a portable computer to bubble-memory boards. 

65 User's Column: The Latest from Chaos Manor by Jerry Pournelle I This month's 
potpourri begins with a discussion of disk formats. 

Themes 76 Inside the IBM PC by Gregg Williams /IBM's famed Personal Computer spawned 
the largest group of third-party vendors the microcomputer industry has ever seen and 
single-handedly enabled microcomputers to assume a greater percentage of the world's 
computational tasks. This month's theme articles explore the ubiquitous machine from 
a· wide variety of angles. 

78 IBM PCs Do the Unexpected by Steven S. Ross I The IBM PC can conquer a 
fascinating array of scientific. business. and educational tasks. 

88 IBM's Estridge by Lawrence J. Curran and Richard S. Shuford /In an interview 
with BYTE's editors. the president of IBM's Entry Systems Division talks about standards. 
the PCs simplicity, and a desire not to be different. 99 Enhancing Screen Displays for the IBM PC by Tim Field I With a program called 
Screen. you can take full advantage of the capabilities of both monochrome and color 
displays and adapt them to your own needs: 

12 1 POKEing Around in the IBM PC, Part 1: Accessing System and Hardware 
Facilities by Hugh R. Howson I How to use BASICs PEEK and POKE commands to 
realize the speed and flexibility of machine-language code without sacrificing the conve­
nience of a high-level language. 

135 Could 1,000,000 IBM PC Users Be Wrong? by Frank Gens and Chris Chr is­
tiansen 1 Everyone knows the IBM PC has had a profound effect on the personal com­
puter market. But what direction will it take in the future? 

144 Big Blue Goes Japanese by Richard Willis I The capabilities of IBM Japan's new 
5550 Multistation will make it a formidable competitor in the red-hot Japanese market. 

168 Expanding on the IBM PC by Mark J. Welch I A survey of expansion boards 
including 17 fact-filled tables. 188 lnstallable Device Drivers for PC-DOS 2.0 by Tim Field I A look at the impor­
tance of device drivers and how they work with the PC. 

199 A Communications Package for the IBM PC by Richard Moore and Michael 
Geary I How one company's communications software package evolved as a result of 
user feedback. 

211 A Graphics Editor for the IBM PC by Charles B. Duff I A graphics editor called 
GLYPHE makes drawing with the PCs graphics characters fun as well as efficient. 

232 Comparing the IBM PC and the Tl PC by Bobbi Bu llard I They may look alike. 
but each of these computers has its own special features. 

247 Technical Aspects of IBM PC Compatibility by Charlie Montague, Dave Howse, 
Bob Mikkelsen, Don Rein, and Dick Mathews I The IBM PCs success paved the way 
for IBM PC -compatible computers. But it takes more than an 8088 board to create a plug­
compatible machine. The authors explain why. 

254 The Making of the IBM PC by Brian Camenker I The success of the 70-year-old 
International Business Machines Corporation can be explained in one word: marketing. 

257 Concurrent CP/M by Joe Guzaitis I This operating system efficiently uses com­
puter and operator resources. 

BYTE is published monthly by McGraw-Hill Inc. with offices at 70 Main St .. Peterborough. NH 03458. phone 
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272 The IBM PC Meets Ethernet by Larry Birenbaum I By adopting Ethernet 
technology IBM PCs can share peripherals and information 

285 MS-DOS 2.0: An Enhanced 16-bit Operating System by Chris Larson I T he 
most recent version of Microsoft's popular single-user operating system offers instal/able 
device drivers. Xenix compatibility. and background tasking. 

Reviews

294 The IBM PC XT and DOS 2.0 by Rowland Archer Jr. I With the XT. IBM took 
a con seNative developmental step; PC -DOS 2 .0. on the other hand. took more of a leap. 

308 The Corona PC by Rich Malloy I Compatible with the IBM PC. the Corona PC 
features an 8088 microprocessor. 128K bytes of memory. a high-quality display and the 
Multimate word-processing program. 

328 A Look at the HP Series 200 Model 16 by Berry Kercheval/ Hewlett-Packard's 
68000-based microcomputer offers a lot of power in a small package. 

352 Three Generations of Business Charts for the IBM PC by Jack Bishop I Reviews 
of Graphics Generator from Robert J Brady Co .. Chartmaster from Decision Resources. 
and Business Graphics from Business and Professional Software Inc. 

370 A Versatile IBM PC Word Tool: Sorclm's Superwrlter by Richard S. Shuford I A 
powerful and easy-to-use word-processing program. Superwriter provides many functions 
that are useful in a business environment. 

Features 
394 Japan and the Fifth Generation by Phi l  Lemmons I A look at Japan's efforts 
to develop artificial intelligence. 

402 Speech Images on the IBM PC by A.J. Cote Jr. I With an experimental speech­
input card. the IBM PC can plot sounds that can prove useful as speech aids for the deaf. 

410 Lmodem: A Small Remote-Communication Program by David D. Clark I Writ-· 
ten in the BDS version of the C programming language. the Lmodem program provides 
terminal emulation. text capture. and transfer of files. 

430 The Software Tools: Unix Capabilities on Non-Unix Systems by Deborah K. 
Sch errer, Phili p H .  Scherrer, Thomas H. Str ong, and Samuel J. Penny I This package 
includes utility programs. a command interpreter. and a large programming library 

449 Double the Apple ll's Color Choices by Robert H. Sturges J r. I How to get your 
Apple II to provide a wide selection of colors without sacrificing resolution. 467 A Character Editor for the IBM PC by Raymond A. Diedrichs I A BASIC pro­
gram called Font lets you substitute custom symbols for a portion of the computer's stan­
dard character set. 

560 Statistical Programs for Microcomputers by Peter A. Lachenbruch I Test the 
accuracy of statistical microcomputer software with these tools. 
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Editorial 
· 

Growth vs. Qu al ity 
Lawrence f. Curran, Editor in Chief 

The exploding market for personal computers has created tremendous pros­
pects for growth in revenues and profits for suppliers of both systems and 
software. But as companies race to satisfy a seemingly insatiable demand 
for small systems, there's a growing risk that they may cut corners in their 
quality-assurance programs. Never before has the admonition of caveat emptor 
been more appropriate than it is today in the personal computer business. 

For their part, hardware and software suppliers should constantly evaluate 
existing quality-assurance procedures. One major supplier to do so recently 
is Hewlett-Packard Co. An article by John A.  Young, the company's presi­
dent and chief executive officer, on the Wall Street Journal's editorial page out­
lined the program Hewlett-Packard undertook to analyze its methods for 
achieving product quality. Some surprising results flowed from that analysis. 

For example, Young notes that Hewlett-Packard had previously believed­
erroneously-that the "find-it-and-fix-it" method of ensuring quality was suf­
ficient. Upon close examination, however, the company discovered that as 
much as 25 percent of its manufacturing assets were tied up in solving quality 
problems-a situation that increased production costs and product prices. 

Young relates that after learning of the high cost of quality assurance, man­
agement decided that a bold and highly visible program was required to alter 
Hewlett-Packard's approach to quality assurance, even though "with above­
average quality standards already established, it would be difficult to ask 
for better results:' Nevertheless, Hewlett-Packard set out to improve quality 
standards with a program that included establishing a tenfold reduction in 
product failure rates in the 1980s, selecting a team of key people in the com­
pany to "champion the quality cause" and spread their gospel throughout 
the company, and sending several team members to Japan "to see what kinds 
of approaches worked well there:' 

The study team's most significant finding in Japan, Young notes, was that 
Japanese companies achieved impressive quality and low-cost manufactur­
ing by following the simple principle of "doing it right the first time." 

There are other elements in the Hewlett-Packard quality-assurance pro­
gram, but that simple axiom is its most fundamental building block. The 
program is only a third of the way toward the goal of a tenfold reduction 
in product failure rates, but early results are convincing. At one division, 
service and repair costs for desktop computers were reduced by 35 percent 
through improved design and manufacturing. Further, the drive for quality 
has helped cut company-wide inventory over three years by an amount equal 
to about $200 million. 

Other computer and software suppliers who want to maintain standards 
of quality as pressure builds to push products out the door should stop to 
determine whether their quality-assurance methods are founded on the prin­
ciple of doing it right the first time. • 
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How to buy a computer

by the numbers. 


Introducing the Cromemco C-10 Per­
sonal Computer. Only $1785, including 
software, and you get more profes­
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu­
tion 12" CRT that displays 25 lines with 
a ful180 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 51,4'' disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com­
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 

word processing, financial spread . 
et, investment planning and BASIC. 

rd-working, CP/M R-based software 
t meets your everyday needs. Soft­
e that could cost over $1000 some­

··· ) 

where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 

·business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A /S, Vesterbrogade lC, 
1620 Copenhagen, Denmark. 

RCP/M i s  a registered trademark of D i gital Research, Inc. 
All Cromemco products a re serviced by TRW. 

Cromemco

Tomorrow's computers today 

Circle 120 on inquiry card. 
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primitives, 
Assembler 
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Brilliant! 
Here's another brilliant idea from t.fl.e makers of the 

MicroAngelo® graphics board- the 
PC 640. 

Whether you're a systems developer or an end­
user, this solidly-designed color graphics board is 

your best choice for high-resolution color graphics on 
the IBM PC, as well as many PC-compatibles. 

Here's why: 
• 640 x 480 x 16 out of 4096 colors 
• Memory-mapped for very high speed operation 
• Over 60 2-D drawing accessible from Basic, 

Fortran, C, Pascal or 
• High-level software packages available for painting, 

6 BYTE November 1983 

business gra­
phics, CAD and 
slide production 

For more infor­
mation on why 
the PC 640 may 

The PC640 Pro[essiollal Color"' board deliuers 
be a brilliant idea superior resolutio11 at 640 >- 480. a11d the simulta-

for you, please 11eous usc of 16 out of 4096 colors. 

contact]im Mather at (703) 476-6100, TWX: 710-833-0684, 
or write: SCION Corporation, 12310 Pinecrest Road, Reston, 
Virginia 22091. 

SCION 
Circle 408 on inquiry card. 
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Staff-written highlights of late developments in the microcomputer industry 

NEW IBM-COMPATIBlE AND MS-DOS COMPUTERS Will FlOOD COMDEX 

Several computer manufacturers are developing 1 6-bit MS-DOS comp uters, most of which wil l be formal­

ly announced at COMDEX, an industry trade show, sched u led for November 28 to December 2 in Las 
Vegas.  Leading Edge Products, Canton, MA, which announced its word processor for the IBM Personal 
Comp uter severa l months ago, p l  ans to unveil a complete line of IBM-compatible hardware and software, 
including a comp uter it says is more IBM-compatible than the Co mpaq portable computer. 

Leading Edge says its computer's 8088 microprocessor will run at 7.16 MHz, 50 percent faster than 
the IBM PC, which runs at 4 .  77 MHz. The Leading Edge Personal Computer also wil l have seven expan­
sion s lots, two more than the IBM PC. With a clock, paral lel and serial ports, 128K bytes of RAM, a 
monitor, and word-processing software, the Leading Edge computer wil l  list for about 40 percent less 
than a comparably equipped IBM PC. 

Olivetti pl  ans to announce the M 1 8 computer, which is based on Corona Data Systems' Personal Com­
puter, uses an 8088 microprocessor, and runs MS-DOS. With 128K bytes of RAM, serial and parallel 
ports, one 5 Y4 -inch disk drive, four expansion slots, and a high-resol ution monitor, the M 18 will sell for 
$2595 . A hard-disk version will be $4495. Olivetti is working on two portable computers-notebook-size 
and transportable-for possible introduction in early 1984. 

Three new MS-DOS portable computers are sched u led for announcement at COMDEX. Eagle Comp uter, 
Los Gatos, CA, is working on an 8088-based IBM-compatible portable with a 1 0-meg abyte hard disk. 
With a 9-inch displ  ay, serial and parallel ports, four expansion slots, 128K bytes of RAM, and both the 
CP/M-86 and MS-DOS operating systems, it will be priced at between $4000 and $4500. 

STM Electronics, Menl o  Park, CA, is preparing an 80186-based MS-DOS portable with a liquid -crystal 
display, a built-in 40-co l u mn printer, a modem, two 5 Y4 -inch disk drives, and bundled software for a 
target price of $2500 . Panasonic, Secaucus, NJ, is developing an 8088-based portable with a built-in 
thermal printer. 

Jonas Ltd., Anaheim, CA, wil l  sell an 801 88 processor board to enable its Z80-based portable com­
puter to run MS-DOS and CP/M-86 software. The 80188 combines the 8088 microprocessor and related 
peripheral chips in a single chip. 

Burroughs Corp., Detroit, Ml, is making an 8086-based computer to be marketed as an ergonomic in­
tel ligent termina l .  With two 5Y4-inch disk drives, MS-DOS, and 256K bytes of RAM, the ET-2000 lists for 
$3795 . 

TWO NEW INTEGRATED SOFTWARE PACKAGES JOIN A CROWDED MARKET 

Ovation Technologies, Canton, MA, has announced Ovation Software, a new integrated software package 
for the IBM Personal Comp uter that combines spread sheet, word-processing, gra phics, d atabase­
management, and co mm unications capabilities. The package will be able to read from and write to files 
from existing software pac kages such as 1-2-3, Visicalc, Wordstar, and d Base II . 

Ovation Software will include templ ates for common word-processing and spread sheet applications, and 
users may define macros to perform any series of commands .  It wil l  require an IBM PC with 256K bytes 
of RAM and either two floppy disks or one floppy and one hard disk. The package, which Ovation will 
market as an enhancement of Lotus's 1-2-3 and Visicorp's Visi On, wil l  sel l  for between $695 and $895 
in early 1984. 

Fox & Geller Inc ., Elmwood Park, NJ, has announced Oz, a "financial-management system" for the IBM 
PC . Oz features three-dimensional viewing of data, allowing users to view bud get information, for exam­
ple, in charts by department and month, line item and month, or line item and department. The package, 
which also features gra phics capabilities and variance analysis, enables mana gers to locate and explain 
budget changes. Oz will sell for less than $500 . 

MODUlA RESEARCH INSTITUTE OFFERS A $40 MODUlA-2 COMPilER FOR THE IBM PC 

The Mod ula Research Institute, Provo, UT, has announced a ful l  Modula-2 compiler for the IBM Personal 
Comp uter for $40. The four-pass com piler generates intermediate M-eade, similar to the p-code used by 
Pascal co m pilers.  MRI, a nonprofit org anization, will sell the so urce code for the com piler for $160 and 
plans to offer a native-code (m achine-lang uage) generator later this year. MRI has versions of the com piler 
for the 68000 and PDP-11 as well. 

1983 © BYTE Inc. 7 
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Publications 

COMPUTER-AIDED DRAFTING SYSTEM UNVEILED FOR IBM PC XT 

United Networking Systems, Ho uston, TX, has unveiled a series of computer-aided drafting programs for 
the IBM Personal Computer XT. A "Pro 1 00" package for $595 is designed for drafting departments and 
professionals, while a $395 "Academic" version is aimed at col leges and technical schools. A starter ver­
sion is available for $95. United Networking Systems also offers a complete hardware and software 
system for drafting service centers for $50,000 to $100,000. 

SEAGATE PROPOSES A HIGH-CAPACITY HARD-DISK INTERFACE STANDARD 

Seagate Technology, Scotts Val ley, CA, maker of 5 Å-inch Winchester hard-disk drives, pro posed a new 
interface standard for hig h-performance, high -capacity small Winchester drives. Three other hard-disk 
manufacturers-Tandon, Priam, and Atasi -said they would su pport the pro posed ST 41 2HP standard, 
and Adaptec Inc. and Western Digital Corp. planned to develop control lers for the standard. Seagate also 
announced it would begin making and sel l ing disk controllers based on the SCSI interface standard. 

DATA PRO RELEASES RESULTS OF SURVEY OF COMPUTER USERS 

Datapro Research Corp., Delran, NJ, has anno unced the resu lts of a survey fil led out by 5615 personal 
computer users who read BYTE and Popular Computing magazines . Among systems, the Apple II Plus 
was the most popu lar (17 percent), with the IBM Personal Computer in second p lace (16 percent), edging 
out Radio Shack's M odel I l l  ( 1 5 percent). The Osborne 1 was the fifth most popular comp uter, after the 
Apple lie. Only 1 5 percent of the respondents had computers more than two years old, and 56 percent 
had owned their computers less than one year. 

Among software packages, Datapro noted that Wordstar, Visicalc, and d Base II sti l l  held the leads for 
word processing, spreadsheet, and database management, respectively, although each program received a 
relatively low rating from users. Datapro suggested that these packages may have become popular 
because they were the first, rather than the best, in their application areas. Datapro will sel l  the survey 
resu lts for $2 5. 

NANOBYTES 

Coleco Industries Inc., Hartford, CT, has obtained exclusive rights to market home comp uter and video­
game versions of Dragon's Lair, a popu lar arcade game that uses a laser disk to store hig h-resol ution 
animation. Coleco also announced a joint venture with AT&T to develop an interactive game and enter­
tainment service using existing phone lines, a special modem, and a home computer or video-game 
system . .  . .  DMA Systems Corp., Goleta, CA, has announced a removable 5 Å-inch Winchester cartridge 
disk drive to sel l  for $500 in OEM quantities. The half-high DMA-360 will have a storage capacity of 7.5 
megabytes and measure only 1% by 5% by 8 inches . . . .  Apple dealers will give free "tool  kit" software 
to owners of Apple's $175 Apple Logo programming language. The tool kit inc lu des utilities, sample pro­
grams, and documentation . . . . Digital Equipment Corp., Maynard, M A, anno unced a hard-disk version of 
the Rainbow 100. Intended to compete with IBM's PC XT, it will sel l  for $6295. Digital's Professional 
350 computer is now available in a coin-operated version, with a printer, for use in colleges and 
libraries ... . Apple has dropped the price of its Lisa com puter from $999 5 to $81 90, which includes six 
applications software programs . The Lisa will also be available without software for $6995 . . . .  IBM of­
ficial ly  withdrew its 4-inch disk system from the market in mid-September, leaving three sizes in the sub­
5% -inch marketplace: 3-, 3 Å -, and 3% -inch disks. In another prod uct area, IBM announced an ex­
perimental 512K-byte dynamic RAM chip . ...  Radio Shack has unveiled a transportable version of the 
TRS-80 Model  4. The 26-pound Model  4P includes a 9-inch display, two 5 Å-inch disk drives, 64K bytes 
of RAM, and a paral le l  printer port for $1799 .... LO Corp., M eriden, CT, has introdu ced a $595 sheet 
feeder for printers, inc luding versions for the NEC 3500 and 2050, the Daisywriter, and the C. ltoh F1 0. 
The company wil l  add new versions soon . ... Televideo Corp., Sunnyvale, CA, announced a graphics 
program using Digital Research's CP/M and GSX graphics extension. Teledraw is an interactive drawing 
system for the Televid eo TS-803 and TS-1603 computer$, com patible with Epson printers and Hewlett­
Packard p lotters. The package, which requires Televideo's Su permouse, wil l  se l l  for $295 . .  . .  The 
Department of Commerce is accepting nominations through November 31 for the new National Medal of 
Techno logy, which is to be awarded to "innovators in techno logy" who develop new prod ucts or pro­
cesses. Instructions and nomination forms are available from the Assistant Secretary for Produ ctivity, 
Technology and Innovation, U.S. Dept. of Commerce, Washington, DC 20230 . 

8 November 1983 © BYTE Inc. 
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That's right . .. the positively perfect PERCOM DATA 5V4', floppy disk drive with a BUILT-IN 

PRINTER-PORT, for your Atari® 400/800 is now available! 


Until now, Atari computer owners who wanted to hook a printer to their computer had only one 

choice ... spend about $220 for an interface device. THO SE DAYS ARE OVER, PERCOM DATA has 

built a parallel printer-port right into its new AT88 P D  model. Now you can add a quality disk drive 


system AND have a place to plug in a printer ... W I THOU T BU YING an interface. 

The AT88 S1 P D'" disk drive operates in both single density (88K bytes formatted) and double 

density (176K bytes formatted). 
What more could you want? NO INTERFACE . .. a high quality PERC OM DATA disk drive .. . AND a 

. built-in PRINTER-PORT ... all with a price of $599. 
Pick up a positively perfect PERCOM DATA disk drive, with Perfectly Priced 

pnnter-port .. . pronto! 
For the name of an authorized PERC OM DATA Dealer near you, · '$599
call our TOLL-FREE HOTLINE 1-800-527·1222 NOW, or write 

for more information. •
૒m(]UM l1ATA
C O  R P  O R ATIO N @See us at

Expanding Your Peripheral Vision (Ʀmೢ�ೣ»«r
DRIVES NETWORKS SOFTWARE Fall '83
1 1 220 Pagemill Road, Dallas, Texas 75243 (214) 340-5800 Booth #536 

1·800·527-1222 
AtaҰi is a registered trademark of Atari, Inc. • AT88 S1 PD is a trademark of Percom I!Jata Corporation. • _COPYRIGHT PERCOM DATA CORPORATION 1983. 

Prices subject to change without notice. 

Circle 359 on inquiry card. 
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With al l the clamor about personal computers, 

a fun damental fac t is of ten overlooKed: 


some simply work bet ter than others. 


Consider the COMPAQ Portable. 


A computer will make you more 
productive. A computer will 

make you more efficient. You hear it 
everywhere. But you don't hear about 
which computer actually works best. 

A computer isn't magic. It's a tool. 
And just like other tools, some com­
puters work better than others. 

The COMPAQTM Portable is a combi­
nation of 20th-century electronics and 
19th-century pragmatism. It simply does 
personal computing better. Here's why. 

Works in more places 

You don' t do all your thinking in one 
place. Why have a computer that stays 
in one place? 

The COMPAQ Portable has all the 
capabilities of a large desktop com­
puter. But now those capabilities can 
go where you go. 

You can move it from office to office 
to share its resources. You can move 
it into the conference room to answer 
questions when and where they come up. 

With the COMPAQ Portable, you 
can be as productive in your hotel 
room or your lake house as in your own 
office. It's a reliable companion on a 
business trip. It's a powerful sales aid in 
your customer's office. 

Whats more productive than a com­
puter? A computer that works for you 
in more places. 

Works with the 
greatest number 

of programs 

The most important 
consideration when 

it run?" And that's one 

you choose a computer 
is "what programs will 

more reason for choosing 
the COMPAQ Portable. 

The COMPAQ Porta­
ble runs more programs 

The COMPAQ Portable was 
designed to fit under a stand­
ard airline seat so you can take 
it on business trips. 

The unique alu­
minum frame of the 

COMPAQ Portable has cross-
members that strengthen it front-to­

hack, side-to-side, and top-to-bottom. It's a 
design practice commonly used in race cars. 

than any other portable. In fact, it runs 
more than most non-portables. That's 
because it runs all the popular pro­
grams written for the IBM® Personal 
Computer. There are hundreds of 
them. They are available in computer 
stores all over the country, and they 
run without any modification, right off 
the shelf. 

Imagine the power of a portable word 
processor. There are dozens of different 
word processing programs available for 
the COMPAQ Portable. 

Planning, problem-solving, and 
"what-ifs" are a cinch with a variety of 
popular electronic spreadsheet pro­
grams. The COMPAQ Portable runs 
them all. 

There are accounting programs for 
anything from computerizing your 

family budget to full-scale 
professional management 

of payables, receivables, 
inventory, and 
payroll for your 
company. 

There are pro­
grams for making 

charts and programs for 
communicating with 
other computers. Or if 
you want something 
really specialized, there 
are even program lan­
guages for writing your 
own programs. 

So, you get portabil­
ity and you don't give 

Works better because 
it's easy to read 

The display screen of the COMPAQ 
Portable measures nine inches diago­
nally. It shows a full "page width" of 80 
characters on a line so tasks like word 
processing are easier. And those char­
acters are big enough to read even if 
you're leaning back in your chair. 
The display shows both high- resolution 

There are hundreds 

graphics and 
easy-to-read, 
upper- and 
lowercase 
characters. 
One screen 

of useful programs for the 
COMPAQ Portable because it runs 
all the popular programs written for the IBM. 

for all the information. With some 
personal computers, including the 
IBM, you can have either the graphics 
or the legible characters, but you can' t 
have both unless you buy two different 
displays. 

Incidentally, computer prices are 
often quoted without a display. The dis­
play of the COMPAQ Portable is built 
in, of course. 

Add-on options make it work 
the way you work 

Inside the COMPAQ Portable are three 
open slots. Electronic devices called ex­
pansion boards fit those slots and give 
the COMPAQ Portable new powers. 



Just like the programs, expansion 
boards designed for the IBM work with 
the COMPAQ Portable, so there are 
dozens available right now. With them, 
you can make your personal computer 
more personal. 

Want to check a stock price? Or look 
up something in The New York Times 
Information Service? One expansion 
board enables the COMPAQ Portable 
to handle those communications over 
ordinary phone lines. 

Want to use your company's central 
computer files while you're on a 
trip? There are boards that allow the 
COMPAQ Portable to communicate 
with a variety of large mainframe 
computers. 

Other boards let you hook up con­
trollers for computer games or increase 
memory capacity. Still others let you 
connect personal computers in a net­
work so several people in your office 
can share the same information. 

Inside the 
COMPAQ Por­

table are three slots 
for optional electronics 

that can add new capabili­
ties. Most portables have none. 

Works better because 
it's tough enough for the road 

Portable doesn't just mean smaller. Por­
table means tough, too. 

The COMPAQ Portable was built to 
withstand the hard knocks of constant 
travel. An aluminum frame within the 
case completely surrounds the com­
puters working components. Each disk 
drive is mounted in rubber shock ab­
sorbers instead of being bolted directly 
to the frame. 

To test internal components, the 
COMPAQ Portable was subjected to 
impacts of 40 G's while running a pro­
gram. After impacts on each side, there 
was no internal damage and the pro­
gram was still running. Without error. 

Computers are for getting rid of wor­
ries, not giving you new ones. 

Designed to help you 
work better, too 

The COMPAQ Portable was designed 
to feel good. 

Specifications

Software0 Runs all the popular programs 
written for the IBM PC Memory0 128K bytes RAM 0 Expandable to 640K bytes Storage0 One 320K-byte minifloppy disk 
drive, second drive optional Display0 9-inch (diagonal) monochrome 
screen0 25 lines by 80 characters 0 Upper- and lowercase, high-
resolution text characters 0 High-resolution graphics Expansion board slots 

0 T hree IBM PC-compatible slots Interfaces0 Parallel printer interface 0 RGB color monitor interface 0 Composite video monitor interface 0 TV RF modulator interface 0 Communications interface 
optionalPhysical specifications 0 Totally self-contained and 
portable 0 20"W X 81/z"H X 16"0 

The keyboard is detached so it can fit 
into your most comfortable working 
position. 

The keyboard cable remains con­
nected at all times. So you don't have 
to unpack it and hook it up every time 
you use your computer. 

Because the display is built in, the 
COMPAQ Portable makes a neat, 

small package on your desk, instead of 
a big obstacle you have to talk around. 
The built-in display also avoids the usual 
cable clutter because there's no need 
for separate cables for the display. 

The COMPAQ Portable even has an 
electronically synthesized sound to cre­
ate the familiar keyclick of a typewriter. 
With a simple keyboard command you 
can adjust the volume to suit the level 
of background noise in your office. 

The added usefulness 
is free 

The COMPAQ Portable can do what 
desktop computers do and do it in more 
places. But it doesn't cost any more 
than an ordinary desktop. 

In fact, it costs hundreds less than a 
comparably equipped IBM or Apple® 
Ill. The COMPAQ Portable comes 
standard with one disk drive and 1Z8K 
bytes of memory, both of which are 
usually extra-cost options. A second 
disk drive and additional memory are 
available to make your COMPAQ 
Portable even more powerful. 

The bottom line is this-you just 
can't buy a more practical, useful, pro­
ductive computer. Before you decide 
on a computer, you owe it to yourself 
to compare the COMPAQ Portable. 

For the location of the Authorized 
Dealer nearest you, call 1-800-
231-9966. 
ClJ983 COMPAQ Computer Corporation 
COMPAQ'M is a tradcmark of COMPAQ Computer Corporation. 
IBM® is a registered tradcnwrk of International Business Machines 
Corporation. 
Apple® is a registered tr:�dcrnark of Apple Computer Inc. 

CDHIPAQ™
The most computer you can carry 
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The 
Inside 
Scoop 

SimPalink-the l ow cost 
i ntroduction to PAL® 

p rog ra m m i  ng-wi l l  prog ram 
M M  I ,  N atio n a l ,  AM D a nd Tl 

20-pi n  PALs. 

SimPalink can be used with any 
perso n a l  com puter with an 

RS232 p o rt and ter m i n a l  
software, o r  a ny term i n a l  (on­

board ed itor a nd 
PALASM '" assem b  ler ) .  
JEDEC Serial  1/0 ava i l a b l e  

as m ode l SD900J

$500 .00 
(Sugar cone extra) 

Get THE INSIDE SCOOP for yourself! 
cal l Ron Scott at (408) 988-0725 

structured desigt! incorporated
1 700 Wyatt D rive 

S a nta C l a ra,  CA 95054 
*PAL and PALASM are trademarks of 

Monolithic Memories, Inc. 
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VIews on BYTE Content 

In the June BYfE, you gave us 13 
"theme" articles on 16-bit designs . These 
included a report on the DEC Professional 
300 written by a DEC product manager; a 
piece on the TI 99/2 written by two 
representatives of Texas Instruments; an 
article about the Pronto Series 16 by a 
vice-president of that company; and four 
other articles, all penned by staff members 
of the companies supplying the products . 

I, for one, do not buy BYfE to read PR 
material disguised as objective reviews. 

Mike Lewis 
48 Willoughby Rd. 
London N.W.3. 
England 

As a (fairly) longtime reader of BYfE, I 
have mixed feelings about the recent shift in editorial policy that seems to have 
taken place. For the past several months, 
a large portion of the articles have been 
descriptions of products written by the 
people who developed (and/or sell) that 
product. While these articles have been 
well done for the most part, I am con­
cerned that BYTE may lose its position as 
a source of trustworthy information 
about "small systems ."  I don't want to see 
BYfE become another Min i-Micro Sys­
tems, serving primarily as a mouthpiece 
for companies that provide the magazine's 
advertising revenue. 

A small but telling example of the type 
of distortion that can creep into articles 
such as these appears in Stephen Hey­
wood's article "The 8086-An Architec­
ture for the Future" (June, page 450) 
where he proclaims that the 8086 can ad­
dress "1,048,576 bytes of memory . . . 
more than 16 times the memory capacity 
of an 8-bit microprocessor. " Granted, this 
incorrect use of "more than" is rather 
trivial and harmless hype, but I have 
always believed that there was no place 
for hype in BYfE (excluding the ads, of 
course ! ) .  More important, one must 
wondȥr whether articles such as this, with 
their underlying motivation to "sell, "  are 
concealing more serious errors. 

Don't get me wrong: if the developer of 
a product can provide uniquely valuable 
insights, then by all Ȧeans take advantage 
of this. I think Tim Paterson's "An Inside 
Look at MS-DOS" (June, page 230) is an 
excellent case in point. But, whenever 
possible, please try to seek out alternative 

reviewers, or perhaps you could make a 
point of providing a "counterpoint" arti­
cle, or box, for each "in-house" article 
that you print. 

I suppose that the series of articles from 
Motorola on the 68000 and Intel on the 
8086 serve to counterbalance each other 
to some extent, but, in addition, a com­
parative article written by an outsider 
would be helpful to weigh the various 
merits of these two processors. 

Christopher J. Kapilla 
Cybernetic Systems 
1109 Edward Terrace 
St. Louis, MO 63117 

We share your concern about product­
related articles written by the compan ies 
making the products, and we hope that 
our judicious use of such articles does not 
damage our reputation with our readers. 
We carefully select such articles from a 
much larger group of articles offered to 
us, and we try in both the selection and 
editing of such manuscripts to make sure 
that the info rmation content is high and 
the promotional content is low . 

In all cases, we prefer to have a review 
by an independent reviewer over one 
fro m the man ufacturer (in fact, we are do­
ing independent reviews for some of the 
products profiled in the June issue) . There 
are, however, some good reasons for go­
ing with articles from the manufacturers. 
First, as you mention, who is more 
qualifie d than the designers to contribute 
significant insights about a product? A 
second reason is timeliness: because of the 
ratio of qualified reviewers to important 
machines (p erhaps 1 to 10) and the dif­
ficulty of obtaining prerelease copies of 
new machines, a full product review often 
comes out six months later than a com­
pany-supplied article discussing the design 
of the machines. Always we face a choice 
of providing readers with some info rma­
tion or no information at all. 

Yo ur point on providing coun terpart 
articles is a good one, and we do that 
whenever {ve can. Fo r example, we had 
company-supplied articles about the Na­
tional Semiconductor NS16000, the Intel 
8086, and the Motorola 68000 in our April 
and June issues. Strictly speaking, these 
are not counterpoint articles, but they 
give coverage to three important chip 
families. This was the best we could do 
under the circumstances. 
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In November, 
We're Goma Blow 

Your Socks Off. 
In November, Intertec will take the 

wraps off the smallest, smartest, fastest, 
most powerful business computer anyone 
can buy. 

Come December, we most 
everyone in this industry be walki ng 
around barefoot 

So no matter what your req uirements 
for business are, or if you're 
simply in need a free pair of socks, write 
on your letterhead to : Intertec, Dept "B;' 
2300 Broad River Road, Columbia, SC 
29210. Lim ited sock quantities available. 

Circle 236 on inquiry carұ. 

See us at Comdex 
Booth #(iJ04 

· Las lkgas, Nevada 
Nov. 28-Dec. 2 



Letters----------------------------------------

In conclusion, we pu blish company­
written articles only when we feel that the 
information contained in them is impor­
tant and useful to you, the reader. We edit 
out the "hype" wherever we find it and 
continue to commission independent re­
views, but we also must trust you to read 
these articles with a discrim inating eye 
and to judge a product based on the qual­
ity of the manufacturer's arguments in 
presenting its viewpoint. 

A Lament from 
"Down Under" 

The article by Gregg Williams on the 
Lisa Computer System (February, page 
33) was fascinating. 

However, reading the article also left 
me feeling rather sad. Gregg Williams hit 
the nail on the head with his commen t :  
'The history of microcomputing has been 
exciting so far because it has enabled in­
dividuals working in their spare time to 
make significant contributions to the state 
of the art. . . . The days of the successful 
entrepreneur /programmer are probably 
gone . "  I believe that the fascination and 
attraction of microcomputers to individ­
uals has been the opportunity to indulge 
in creative and mentally stimulating ac­
tivity, which is unfortunately lacking for 
most people at work and at home. Lisa 
and her successors will probably destroy 
that opportunity in areas that many BYTE 
readers are currently involved in . 

Recall how the staple fare of electronics 
magazines some years ago was construc­
tional articles on radios and hi-fi stereo 
systems. The mass production of these 
and their reasonable selling price has 
destroyed them as topics for electronics 
magazines, except for reviews of commer­
cial units. Microcomputer magazines such 
as BYTE are already following the same 
path. Over the past couple of years many 
more pages have been devoted to reviews 
of commercial systems and software. 

Mass production and standardization 
of microcomputer hardware and software 
are to be applauded in making computers 
accessible to the masses. However, it will 
mean that microcomputer design and con­
struction, the writing of systems software, 
language implementations, and applica­
tions such as word processors, etc . ,  will 
no longer be fertile ground for those seek­
ing creative and mentally stimulating ac­
tivity. Perhaps this is good, as it shifts the 
emphasis away from the computer itself 
to more creative applications where the 
ideas of the individual are still needed to 

provide the concepts that will advance the 
state of the art. 

David L. Craig 
2 Bridle St. 
Mansfield, 4122 
Queensland, Australia 

Gregg Williams replies: 
Thank you for your kind wo rds about 

my Lisa article . In tum, I think that your 
letter has also h it the nail on the head. We 
are no longer in a hob byist!homebrew in­
dustry; we are in a consumer industry 
where you can (and are likely to) buy the 
hardware and software you want. Al­
though it follows that BYTE reflects that 
change, we are still speaking to the hob­
byist vart of our readership. Steve Ciar­
cza s hardware co nstruction articles 
always place high in our BOMB reader­
ship popularity contest. John Smith's 
"Public Key Cryptography" article in the 
January issue placed second in that 
month 's BOMB, and a two-part article by 
Richard Fobes, "Program Your Own Text 
Editor" (September and October 1982), 
won fifth place in the BOMB both 
months. These articles indicate both our 
and our readers' interest in seeing such ar­
ticles published, and I assure you we will 
continue to do so . 

As for the importance of the lone pro­
grammer, I have two thoughts. Firs t, most 
(but not all) applications software will be 
designed and executed by more than one 
person. In con trast, most (but not all) 
game software can be designed by one 
person-this, I feel, is cause for rejoicing. 
However, my second point is this: today, 
all software, game or otherwise, requires a 
staff of people doing marketing, verifica­
tion, documentation, and other tasks to 
make a product successfu l .  So my original 
premise still stands: the days of the suc­
cessful (individual) entrepreneu r/pro­
grammer are probably gone. 

In Praise of Public-Domain 

Software 


In February BYTE's Bits (page 127), you 
mentioned the "large amount of public­
domain software available" for the Apple. 
I purchased the software mentioned in 
that article, Dr. Cat's Grafix Disk, and I 
found it to be tremendous. My hat is off 
to the author, David Shapiro. 

My question is: does there exist a source 
for more of this "free" software? If so, I'd 
like to contact this group. Please provide 
more reviews of, and information about, 

14 November 1983 © BYTE Publications Inc. 
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YOU'LL LOVE TH E VI E\N ! 
With UltraTerm, the revolutionary new card 

from Videx, you'll enjoy sweeping panoramas 

of spreadsheets that you've never seen 

before: 128 columns by 32 lines, 132 columns 

by 24 lines and even 160 columns by 24 lines. 

You'll revel in the scenics of a whole year of 
records stretching out across your screen. 

You'll also delight in the new horizon of 80 

columns by 48 lines-double the lines 

you normally have. So your word processing will reveal a "depth of character " never 

possible before! 

Another breath-taking view ofUltraTerm-it 

delivers absolutely flicker-free, state of the art 
display. with 8 x 12 character matrix giving 

you preposterously clear; readable charac­

ters. Not only will you see more characters 
on your screen (a whopping 4096 possible}, 

but they' ll also be larger and more readable 
than the characters you read every day in 

46
6 388 8 8 

. .  299 I' 

. .  599 2nd 
Photo of actual-size 

characters on Apple 
Monitor l l l .  

your newspaper! And 

you can differentiate 
those characters in 

several modes: nor­

mal (white on black}, 

inverse (black on 

white ), bright inten­

sity and dim intensity 

Ultra Term. Come on over and enjoy the view. 
Suggested retail price: $379 

897 NW Grant Ave. • Corvallis. Oregon 97330 (503) 758-0521 
Ul traTerm features a built-in soft video switch and has complete 
firmware support fo r BASIC. Pascal and CP/M®. Use it with the Apple® II,  
Apple fle. 

Apple and the Apple logo are registered trademarks of Apple 
Computer, Inc. 

CP/M is a reg!stered trademark o f  Digital Research, lnc. 
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marketplace. 
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public-domain software in future issues. I 
congratulate you on advertising these 
sources . It must be a little like biting the 
hand that feeds you to add this to your 
magazine . 

John H. DeRosa 
150 Birchwood Rd . 
Lake Marion, IL 601 1'0 

Not at all, John; no advertiser is biting 
our hand over such listings. Their prod­
ucts give good value for the money-in­
cluding such th ings as documentation, 
professiona lly tested software, and 
customer support, things you don 't get 
with public-domain software (sometimes 
called "freeware"). We would like to men­
tion more public-domain software and 
will print recommendations that you send 
us. 

As for getting more public-domain soft­
ware, you sho uld find the nearest Apple 
users group and join it; most have librar­
ies of pu blic-domain software available to 
members at moderate cost. If you don 't 
have a users group nearby, A .P. P. L . E. 
(Apple Pugetsound Program Library Ex­
change) is a nationwide users group that 
offers a variety of comm ercial and public­

. domain software. The group also pub­
lishes an excellent Apple magaz ine, Call­
A.P.P.L.E.  Contact A . P. P. L . E. at 21246 
68th Ave. 5., Kent, WA 98032 (206) 
872-2245) for membership information. If 
you 're a CP/M user, SIGIM, jointly sponsored 
by Amateur Computer Group of New Jersey 
and the New York Amateur Computer Club, 
distribu tes public-domain CP/M software; 
their address is SIGIM, Box 97, Iselin, NJ 
08830. 

· 8086 Controversy 

After reading Stephen Heywood's arti-­
cle, 'The 8086-An Architecture for the 
Future" (June, page 450), I am compelled 
to respond. I would like to title this letter 
'The 8086-An Architecture for the 
PAST." 

I cannot argue with Mr. Heywood's jus­
tifications for the existence of the 8086; it 
is obvious that the 8080, a processor with 
only 64K bytes of memory, no hardware 
multiply/divide, and only 8-bit opera­
tions was insufficient in the burgeoning 
microprocessor Unfortu­
nately, Intel chose to continue worship­
ping that false god of marketing, upward 
compatibility. Rather than breaking away 
from the 4004 /4040 / 8008/ 8080/8085 
ancestry to produce a truly modern 
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' 'We bought an 
IBC Middi Cadet TM 

because no other 
system could do 

• Director of Career Training the J•Ob ' '  sue Ka rdos 
Burlington Area Vocational-Technical Center 

"When the Burl i ngton Area Vocationa l ­
Tech n ica l Center needed a m u  lt i-user system 
for student tra i n  ing,  we cons idered many 
m u  lti-user systems, but in demo after demo 
there was too much of a user delay.  

Then I BC contacted us,  and offered to 
demonstrate the M i d d i  Cadet's m u lt i - user 
capa b i l it ies -we were s ke ptica l ,  but we gave 
it a try. 

F i  rst, the M id d i  Cadet ran 9 users doing word 
process ing without a ny delays .  As a second 
test, we had the M i d d i  operat ing 3 term i na ls 
ea ch on word process i ng,  a ccou nti ng and 
BASIC prog ra m m i n g .  Aga i n ,  no user delay. 
This was the m u  lt i  -user, m u  lt i -task ing system 
we had been look ing for .  

With t h e  M id d i  Cadet, w e  got a h i g her speed 
Z80B processor, a very fast hard d isk drive 
and enough mem ory to do the job (5 1 2  K 
Bytes) .  

O n  top of that, w e  felt that w e  got a very 
good pr ice from an excel lent vendor.  Our  
system was del  ivered a nd i nsta l led two 
weeks later .  S ince then we've been so pleas­
ed with the Middi  that we're p l a n n i n g  to buy 

The Middi  Cadet i s  a 1 0  user system that i n­
cl  udes a 6MHz, Z80B CPU; 256 to 5 1 2  K Bytes 
of RAM memory; a 20 M B ,  5 114 "  hard disk 
drive a nd a one mega byte 5114" f loppy disk 
d rive . 

For more i nformation on the M id d i  Cadet, 
see you r  local IBC dealer .  

To locate the d ea ler  nea rest you , ca l l  or 
wri te :  
OUTSIDE THE USA WITHIN THE USA

DKI DISTRIBUTION Dl(/integrated Business Computers 

a nother . With two systems provid i n g  1 8  sta­
21592 Maril la street 1 1 40 36th Street, Suite 2 1 2  

Ogden, Utah 84403 tions we w i l l  be eq u i  pped to offer tra i n i ng i n  Ch atsworth, CA 91 3 1 1  

a l l  a spects of i nformation p rocess i ng . "  (213! 882-9007 TELEx No. 21 5349 

Circle 217 on inquiry card. ೡƥƦfflƤ�ͻƧl/Fall '83 See us at Booth #2872 
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serious about word processing on 
lie or Apple Il l, you should teSt 
ler System from Quark. Integ 

that combine ease of use with extra-

W R I T E  I T  
W I T H  WO R D  J UGG LE R .  
The anchor of the system is Quark's Word 
Juggler word processor, a program that lets 
you easily perform the most intricate editing 
tasks. For example, you can delete characters, 
words, even paragraphs with just a single key­
stroke. You can instantly copy, move or delete 
entire blocks of text. Then display or print 
your document by simply pressing a key. 

And there's virtually nothing to memorize. 
Because editing and formatting commands 
are always right there on the keyboard. Word 
Juggler for the Apple Ill comes with special 
templates which identify principal word 
processing functions. On our version for the 
lie, the editing com mands are labeled on 
easy-to-install, replacement keycaps. 

Plus, Word Juggler lets you generate 
form letters from existing mailing 
lists, because the program has 
a built-in interface with both 
PFS : File and Apple's 
Quick File. 



£tnr'IPI4� ar•Ci¤ ¥£: g81�Pm!iCif is "':!ૐ૑��r.���!l 
unr¦•i!nlrini§ •ii"tf! '111"1"nl-ilc:: in··�nrltl!ll11l'f 

a૏૎e:lt!PJ൯̈൮൭M,!:൬ 
them. 

L 

 ׼
wants to give complete 

onstration 
Word System 

line dictionary. 
voked from 
keystroke. The 
and highlights 

· If the words are 
quickly correct un­
known, as with jargon or abbreviations, you 
can add them easily to your own personal 
d' ctionary. 

S E N D  I T  
WITH T E R M  I N U Sၘ 
And with Quark's new Terminus communica­
tions program, you can use Word Juggler for 
electronic mail applications. A single keystroke 
invokes the program from within the word 
processor, allowing you to communicate with 
most any RS232 device. You can predefine the 
protoco\s you need to communicate with as 
many as 14 different systems, at tra nsmission 
rates up to 9600 baud. 

T E ST I T  
TO DAY. 
Your dealer you a 

of all the features and capabilities of
The Juggler from Quark. And 
while you're there, check into Quark's full
of Office Automation Tools for the Apple Ill. 

Word Juggler for the Apple Ill, $295 
Word Juggler lie, $239 
Lexicheck for the Apple Ill, $149 
Lexicheck lle, $129 

Terminus for the Apple Ill, $89 
Terminus lie, $89 
All prices suggested U.S. retail  

Office Automation Tools 

Circle 380 on inquiry card. 

Quark, Word Juggler, Lexicheck and Terminus are trademarks of 
Quark, Incorporated. 

Apple and Quick File are registered trademarks of Apple Compute Inc. 
PFS is a registered trademark of Software Publishing Corporation. 
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P remium 
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Letters -----------------LOOK NO FURTHERI 
we'll get vou low 
prices and fast 
service, or else ! 

ALPHA OM EGA 
COI'IPU TER PRODUCTS 

COMPUTERS 
CORONA Desktop, 1 28K, 2-320K Drives, 

Monitor. . . . . . . . . . . . . . . . . . . $2695 
CORONA Portable (same as above) . . . . 2645 

ROMAN 64K Apple compatible . . 575 
. 

IBM PC Systems . . . . .  . §- . Call 
. .KAYPRO II Portable CallDISKETTES 


SCOTCH 3M SSDD . . . $23 

MAXELL MD2 DSDD . .  . .  39 
PRINTERS 
C. ITOH 851 0  P. 1 20 cps . . . . . . . . . . . . . . .  Call 
EPSON FX80 1 60 cps. . . . . . .  Call 

EPSON FX1 00 1 60 cps .  . . .  695 

OKIDATA 92 1 60 cps . . . . .  475 
. 

OKIDATA Microline 84 200 cps . .  . . . .  1 035 

GEMINI 1 0  1 00 cps . .  . . . . .  269 
. 

DELTA 10 1 6 0 cps . . . . . . . . . . . . . . . • . . . . . Call 

GEMINI 1 0X 1 20 cps .  . . . . .  Call 
JUKI UQ 1 8  cps. . . . . . . . . . . . . . . . . . .  Call 

DYNAX DX1 5 UQ 13 cps . 569 
. . 
PRINTER Pal . . . . . . . . . . . . • . . . . . . .  24
MODEMS 

HAYES Smartmodem 300 . . . .  . . . . . . .  $209 

HAYES Smartmodem 1 200 . . . . . .  495 
. 

HAYES Smartmodem 1 200B . . . . .  449 

HAYES Micromodem I I  . . .  265 

ANCHOR A. Mark I .  . .  . . . . .  81 
MONITORS 
TAXAN 1 2" Amber . . . . . . . . . . . .  $1 25 

GORILLA 1 2" Green . . . . . . . . . .  • . . . . . .  85 

USI P1 3 1  2" Amber . . .  . . . . . . . . . . . . .  1 45 

AMDEK 300G 1 2" Green . . . . . . . . . . . . . .  1 35 

AMDEK 300A 1 2" Amber . .  . . 1 45 

AMDEK Color 1 1 3" .  . . . . . . . . . . . . . . .  275 

AMDEK Color II 1 3" RGB . . . . . . . . .  41 9 

BMC 1 3" Color . . . . . . . .  219  
APPLE PERIPHERALS & SOFTWARE 
VIDEX Videoterm SOC. . $21 9  
VIDEX Ultraterm . . . . . . . . . . . . . . . . . . . .  289 

MICROSOFT 1 6K RAMcard . . . . . .  69 

MICROSOFT 280 Softcard . . 245 

MICROSOFT Premium Pack . . 479 

MICROSOFT Softcard l iE . . . . 345 

KRAFT & TG Joystick . . . . . . .  45 


Hundreds of avai lable items. Call for complete pricing information. 
We do not charge for VISA or MASTERCARD. 

(21 3) 345-4422 

4847 La Montana Circle, Tarzana, CA 91 356 


All products are in factory sealed packages. We guarantee all items for 30 days. Within this period, defective merchandise returns must 

be accompanied by RMA number. All other returns will be subject to a 10% restocking fee. For prepaid orders there will be a 3% 

shipping charge; 5% lor UPS Blue Label; $5.00 minimum: all orders outside U.S. at 15% shipping. There will be an additional $4.00 
surcharge on C.O.D. orders. Cash or Cashiers Check is required on C.O.D. orders. Calil. residents add 6.5% sales tax. Prices subject to 

HAYES Mach II Joystick . . . . . . .  29 

QUENTIN Applemate Drives . 233 

LAZER 1/2 Height Drives . . 229 

WIZARD BPO 1 6K Buffer Int. . . . . . . . . . . .  1 39 

PROMETHIUS Versacard . . . . .  1 49 

EPS Keyboard . . . . . . . .  289 

KENSINGTON Systemsaver . . 68 
. 

KOALA Pad. . . . . .  99 

PFS Filing System . . . . . . . . . . . . . . . . . . . . 81
. .
PFS Report . . . . . . . . . . . . . . . . . . . . 81 
. 

DBase I I  . . . . . . . . . . . . . . . . 389
. . . 

Wordstar . . . . . . . . . . . . . . . . . . . . . . . . . 249 

Home Accountant . . . . . 69 

Multiplan . . 1 79 

DB Master Version 4 . . .  249 
. . 
DB Utility 1 or 2 . . .  95 
. . 
Magic Window II . . . . . . . . . . . . . . . . . . . 1 1 5 
. . . . 
Zaxxon . .  . 29 

Choplifter . 25 
. 

Zork 111 1/1 1 1 . 28 

Wizardry . . . . . 39 

Sublogic Pinball . . .  . . . . . . . . . 27 


TANDON TM1 00-2. . . . . . . . . . . . . . . .  235 

SHUGART V2 Height . . . .  235 
. 

MICROSOFT Mouse . . . . 1 45 

OUADRAM Quadboard w/64K. . .  . . 275 

QUADRAM Quadlink . . . . . . . . . . . . . . . . .  489 

QUADRAM Quadcolor I . . . . 21 5 

64K RAM Kit 200 ns . . . . . . . . . . . . . . . . .  55 

KRAFT & TG Joysticks . . . . . . . . . . . . 46 

HAYES Mach I I  Joystick . . . . .  29 
. . 
CORONA Int . 5MB Hard Disk . . . 1 545 


.Property Management 335 

Home Accountant + . . 1 05 
Volkswriter . 1 1 9  
. . 
PFS Filing System . . . . . . . • . . . . • . . . . .  93 


. . . . . . . . . . . . . • . . . PFS Report . 81 

Lotus 1 ,2,3 . Call. . . . . . .  . . . . . . . . . . • . . . . • . . . 


DBase II . . . • . . . . . . . . . . . . . . . . . . 389 

Friday . . . .  . .  . . .  . .  . 1 99 

Wordstar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279 

Multiplan . . . . .  . .  . .  . .  • . . .  . . 1 69 

Flight Simu lator . . . . . • . . . . . . . . . . . . . . . . 33 

Deadline . . . . . . . . . . . . . . . . . . . . . . . 38 

Zork 1/11/111 . . 28 


machine, it chose to merely stretch the 
venerable old 8080 into a 16-bit machine 
with a few extra registers. This incestuous 
dedication to purity of bloodline has just 
as damaging an effect in the microproces­
sor world as it does among humans. 

Keeping upward compatibility in mind, 
Intel carefully embedded the ancient 8080 
register set into the "new" machine. Also 
in keeping with the 8080 tradition, each of 
these new registers has a special purpose, 
instead of creating a good set of general­
purpose registers. If the "general" registers 
were truly general, there would be no 
such thing as a "data group" or a "pointer 
and index group . "  

Instead o f  a 64K-byte memory, Intel 
chose to implement a fixed number of 
segments (four), each of a fixed size (64K 
bytes, of course) .  The only ways these 
segments can be of other than 64K-byte 
size is either through very careful pro­
gramming or physically missing memory . 
Segmented memory is an excellent idea, 
but a very limited set of fixed-size 
segments is not. 

Due to the complete lack of hardware­
memory protection and privileged in­
structions, it is impossible to implement 
an operating system for this machine that 
has even the slightest hope of keeping dif­
ferent tasks from interfering with each 
other. A more modern processor would 
provide for this. 

I would like to point out that Intel has 
historically been the first manufacturer in 
the industry to bring out new sizes of 
microprocessors : perhaps, someday, it 
will make one I'd like to use. 

Paul Hoefling 

Software Engineer 

7095 SW Oleson Rd . 

Portland, OR 97223 


Stephen Heywood replies: 
Yo u have raised a lot of po ints in your 

letter that I will attempt to address in­
dividually. 

Firs t of all, the 8086 is not upwardly 
compatible with the 8080 microprocessor. 
Yes, there is software available to convert 
the 8080 source code to make it run on the 
8086. The registers may even look the 
same on these processors. But that is 
where the similarity ends. The 8086 took 
the modern approach of using segments 
instead of linear addressing, having ad­
dressing modes that support the program­
mer's needs, and support for compilers 
with its registers and instructions. 

When you begin writing software fo r an 

Circle 172 on inquiry card. --+-
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B4HR TECHNOLOẁ. INC.
1 842 Hoffman Slreet 
Madison, WI 53704 

Letters --------

application, one of the first th ings that 
you do is set down the ground rules for 
your application .  You may be dedicating 
the regis ters to perform a particular func­
tion within your application as well as 
having some general-purpose functions to 
perform.  Part of your software develop­
ment might be done in a high-level 
language. If you are writing assembly-lan­
guage routines to be called from that com­
piled language, you have to know the 
compiler's rules for regis ter use. Also, you 
want this final application to take the 
smallest possible space. The instruction 
set in the 8086 is designed to place as 
much info rmation in 1 byte as possible to 
save coding space. To do this, some in­
structions require that certain registers 
contain the proper information. The 8086 
would then require fewer bits to define an 
instruction and allow you to have instruc­
tions that would take only 1 byte of 
memory space. The registers and the in­
struction set have been designed for the 
compilers so that they can produce com­
pact code. This makes it a lot easier to add 
y o u r  ass e m b  ly-language procedure 
because you don 't have to worry about 
th ings such as which register is pointing at 
the stack. If you want general-purpose 
operations, then the general-purpose 
regis ters are just that for the more com­
monly used arithmetic and logical instruc­
tions (such as A DD, SUB, AND, OR. 
etc .) .  

Most programming consists of code to 
be executed, data variables, a stack fo r 
saving information, and possibly an extra 
data area for additional data sto rage. You 
can execute only one piece of code at a 
time, but your application may consist of 
several pieces of code located throughout 
the memory. Yo u can go to one of these 
other code segments by simply changing 
the code segment register to point to the 
new segment and begin execution from 
there. To accomplish this, you would use 
interrupts and the far jumps and calls. 
Multiple data segments can be supported 
by changing the data segment register to 
point to the new data. Therefore, the 
fixed numbers of four segment registers 
are all the segment registers you need at 
one time. 

The maximum length of a segment is 
64K bytes, but they are by no means fixed 
to that length. Most assemblers '  and com­
pilers' outputs will have segments that will 
be smaller than that. As these fin al seg­
ments are placed contiguously in mem­
ory, the segment register, which must be 
on a paragraph boundary with the least 

+-- Circle 42 on inquiry card. 
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Letters -----------------

Don't waste another second waiting for your printer to finish 
before you can use your computer again. With Microbuffet 
printer buffers you can print and process simultaneously! 

MICROBUFFER൫M
50 WHAT ARE YOU WAITING FOR?M 

Another fine product from 

3 1245 La Baya Drive, Westlake Village, California 9 1 362 
( 2 1 3 )  9 9 1  ·8200 • TWX 9 1 0-336-543 1 

See us at corner of 1 56 & 257. 

®ƥƦm೤�ͻƧVFall '83
24 November 1983 © BYTE Publications Inc. Circle 366 on inquiry card. 

significant 4 bits equal to 0, will point to 
the beginning of the segment, and the off­
set will be the first byte or word in that 
segment. These segments do not have to 
have their own 64K-byte space to reside 
in . 

The beginn ings of memory protection 
are in the 8086 with its segmented ar­
ch itecture. This is a step toward future 
microprocessors. This same architecture, 
for example, is taken one step farther to 
inc lude hardware-memory protection 
with priv ileged instructions in the 80286 
microprocessor. The 80286 keeps the 
same con cepts of the 8086 but expands the 
segmentation by including descriptors to 
describe these segments more fully as to 
their length, type, access rights, and other 
properties. 

No More JETSET 
My article "JETSET' won an award in 

BYTE's 1982 Games Contest and was sub­
sequently published in the November 
1982 BYTE. The article mentioned that 
readers could obtain a copy of the pro­
gram, a flight simulator for the TRS-80 
Model II, by sending $8.00 and a blank 
disk. 

Please be advised that I discontinued 
this service several months ago. Readers 
from the U .S .  and abroad are still sending 
me disks and requests for copies of 
JETSET -often for the wrong computer. 
Perhaps this message will spare others the 
inconvenience of having their material 
returned to them unopened. 

For interested readers, I've designed an 
enhanced and fully programmable version 
of the flight simulator for the IBM Per­
sonal Computer. This model is named 
CADET. To obtain more information 
about the IBM PC version, please contact 
me directly at my home address in 
Princeton, or write to Avell Inc. ,  POB 
6051, Lawrenceville, NJ 08648. 

Eugene Szymanski 
693 Rosedale Rd. 
Princeton, NJ 08540 

It's Not That Simple 

In his letter "A More Powerful Pencil" 
(August, page 26) Mr . Yriart made some 
good points but did not hit the nail on the 
head about the use of turnkey systems­
that is, not if he's ever operated a Radio 
Shack TRS-80 Model I with interface and 
disk drives. 

Circle 457 on inquiry card. --+ 



the Hard Disk 
Tallgrass Clears 


a Path . 



\ 

anything 
book 

The 
Wo rd 

If you write froma le.tter a _d ay to a a month.readmg th1scould change your life. 

ProcessingBook
A Short CourseIn Computer Literacy 

"Oasis Systems' software - unquestionably the 
best" . . . Peter McWilliams, author of 
the #1 best-selling book on word processing. 



The WORD Plus is the standard by which other 
spelling checkers are measured . Here's why: 

• Rea/ 45 ,000 word dictionary. 

• Shows errors "in-context . "  

• Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 

• Hyphenates words automatically. 

• Solves crosswords, puzzles, and anagrams. 

• Works with almost any CP/M®, CP/M-86® 
or MS/DOS ( 1  .0, 1 . 1  and 2.0) compatible 
word processing program (WordS'tar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, . 
and more ! ) .  

· 

Call or write for 
complete information: 

Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc. ) ,  doubled words, and 
more. 

P&S gives you a "critique" of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. I t  also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus. I t  works easily with most CP/M 
word processors. (Available also for CP/M-86 and 
MS/DOS . )  

619-222-1 153 
OASIS 2765 Reynard Way 

SYSTEMS San Diego, CA 92 1 03 
Circle 335 on inquiry card. 

C P/M and CP/M-86 are registered trademarks of Dig ital Research, Inc. 

Dealers contact: 
SOFTWARE DISTIIBUTOIS 
1 -800-252-4024 (in California), 
1 -800-42 1 -08 1 4  (outside California) 
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Letters 

This computer requires that, besides 
knowing how to turn it on and follow the 
prompts, you become thoroughly familiar 
with all the TRSDOS utilities, commands, 
error messages, and some disk BASIC, 
too . In my opinion, this type of knowl­
edge is a valid form of computer literacy, 
though not to be confused with actual 
programming. 

With a Model 1, the idea of being able 
to just turn it on and load and run a pro­
gram is strictly a pie-in-the-sky idea that 
rarely was the case in my 4-year battle 
with that machine ! 

Helmut VIes 
Box 416 
Rockland, ME 04841 

Requests for Help 

For an anthology, I welcome contribu­
tions of humor in the sciences, historic 
and contemporary, especially computer­
related science . The ordinary man's dis­
quiet about computers has sometimes 

• Full  Ol ivetti typewriter warrantywhenpurch comp lete 

Complete BYTEWRITER using: 

been expressed in contrived jokes that 
bring the resented superiority of the ex­
pert down to earth. How are jokes chang­
ing with the spread of personal microcom­
puters? 

Contributions can be anecdotes, bio­
graphical notes, witty accounts, cartoons, 
parodies, verse, self-decep tion, and · 

hoaxes. Especially sought are items that, 
while humorous, also have value in the 
history of a science, providing insight into 
changing attitudes or illuminating per­
sonalities . Please fully identify the sources 
of contributions. 

Dr. Robert L. Weber 
Pennsylvania State University 
Physics Department 
104 Davey Laboratory 
University Park, P A 16802 

I am looking for a public-domain or 
moderately priced (under $150) commer­
cial screen-oriented program editor that is 
compatible with Apple CP/M and the 
Videx Videoterm 80-column display 
board (ED just doesn't cut the mustard) .  It 
must have comprehensive editing fea-

Olivetti Praxis 30 portable . . . . .  . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . .  $495 
Olivetti Praxis 35 portable . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  S545 

Olivetti Praxis 40 office machine . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  S645 

Interface only-wired and tested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s I 65 

The parallel i nterface mounts entirely i nternally. Interco nnecting 
cables available for most computers. 

1 2  5 NORTHVIEW RD., ITHACA, N.Y. 1 4850 
(607) 272- 1 1 3  2 

28 November 1983 © BYTE Publications Inc. Circle 58 on inquiry card . · 

tures. If such a program exists, please 
notify me . If not, I will try to write one 
myself-a task I do not look forward to! 

Chris Campbell 
2843 Harmony Pl. 
La Crescenta, CA 91214 

I am a newcomer to computing and 
have been reading BYTE regularly, and I 
thought perhaps you could put me in 
touch with readers with the same interests 
or problems as myself who would be will­
ing to assist me. 

I have acquired a previously owned 
Zenith-89 with three disk drives (5% -inch 
single-sided single-density hard sector) 
and CP/M . 

My special interests/problems are : 
•BASIC-E: this is a public-domain com­
piler and interpreter that I have recently 
obtained. The documentation that I have 
is sketchy and I need to locate a BASIC-E 
users manual or other documentation for 
BASIC-E that will allow me to better 
understand this language . 
•COBOL: I am a neophyte COBOl- pro­
grammer and I would like to communi­
cate with someone who has implemented 
COBOL on a microcomputer, particularly 
the Z-89. I would be interested in an 
evaluation of the Nevada COBOL that I 
have seen advertised. 
•IDS-460 printer: I would like to hear 
from someone who is using or has used 
this particular printer. I am especially in­
terested in learning how to use the graph­
ics capability of the IDS-460. 

Wm. F. Fowler 
4014 Hillwood Court 
Beltsville, MD 20705 

More on Using Computers 
In Aircraft 

I must take issue with Alexander Raue's 
statement that "the operation of portable 
electronic devices aboard a commercial 
aircraft or an aircraft flyiȧg under instru­
ment conditions is prohibited by law. " 
(Letters, July, page 10). He makes 
reference to Federal Aviation Regulations, 
section 91.19. It is a pity he did not quote 
the next two sentences of that regulation, 
which state, in part, that "the air carrier 
or commercial operator of the aircraft on 
which the particular device is to be used" 
may determine that the "portable elec­
tronic device . . .  will not cause in­
terference with the navigation or com­
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System B/16C . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6B85 System B/1 6 6BK . . . . . . . . . . . . . . . . . . . . .  $6685 

MUL TI-PROTM MP-10 . . . . . . . . . . .  . . . . CALL 

* Fully Assembled & Burned -;in * 
MODELS 61 6C, B6/B7 & 6BK 

W/ON-SITE XEROX SERVICE 

N O EXTRA CHG. 
All Systems Include SORCIM'S SUPERWRITE:.R 

SPELL CHECKER. MAIL LIST & FORM LETTER 

PROGRAMS 

INTERFACER 3-B Serial 

RAM-1S S4K 8/1 6 A.ST 

RAM-21 1 2B K  B/1 6 A&T 

RAM 22 256K B/1 6  A&T 

CPU SSK W/CP/M & 4th 

SIX SLOT MOTHER B O  

$51 5 

$41 4 

$B25 

$1 385 

$780 
$88 

MORROW II 
M03 W /LIBERTV FREEDOM 100 

SPIRIT PRINTER $18¦::15 

S" SUBSYSTEM W/OS 00 DRV. 

O.JOMA CP/M & BASIC $1 D85 

COLUMBIA 
MODEL 1600-1 W /SW, KB $327D 

CRT CONT. ZENITH HI-RES RGB 

& GRN. MON. 

�''A'Access '\,."(1 IM CALL 
COMPLETE PORTABLE w, 64K 

RAM. 7" AMBER, 2 ORV. 2 MODEMS 

MX80 PRNTR, Sep. KB, GRAPHICS 

W/Lots of S.W. & Tutorr a l  . USI 1 2" 

AMBER MON. & Many Options Avail. 'YIM.aa 
Personal Speech System $2B5[ datasystems

ZF-100-22 W/1 82K RAM, 

Z DOS, LOTUS 1 -2-3, ZVM-1 35 

HI-RES RGB & GRN. 

MON. 

Z-29 TERM I N A L  

[ D E C  VT-1 00] 

ZVM-123 1 2" GRN. 

MON. 

$3488 

$685 

$88 

$335 

SAVE 1% ON MODEM ORDERS 

300-1 2DO B AUD 24 HR. ACCESS 

FOR SUPER DEALS , FAST 

OR TECH . ASSIST. CALL 

[6D2] 848-13B7 

(D_Hayes 
IBM-PC 1200B MODEM $478 

INSTALLS INSIDE P.C. & SAVES $ 

N O  VAT I  O N  
.J-CAT MODEM $ 1 D 8  

F O R  A L L  MICROS INCLDS. 

ALL CABLES 

SMARTCAT 212 $ 485 

્
U.S. ROBOTICS INC.'" 

S-100 300 / 1200 $365PC MATE FORIBM 
1st MATE 256K, CLOCK,

Plus SERIAL & PARA $434 

2nd MATE 2 SERIAL/2 

PARA 1 /0 $228 

5 MEG. CART 

WINCHESTER $1 485 

Lab Quality D/ A BDS for IRM -PC 

& S-1 00 BUS - U.P.S. 

40D WATT 

W/BATTERY 
$ 45D 

GOOD FOR 1 HR. 

P R I  N T E R S  
OAIBYW R ITER 
TALLEY MT 1 6DL 
E P B O N  
M I C R O B U F F E R  

Ser1al For Epson 
O K I  OATA 

ADD-ON DRIVE SYSTEM 

W/2 QUME 142 

5 % "  OSDD DRV $475 

2 QUME 242 B" DSDD DRV. 

CABINET, PWR. SUP., CABLES, 

& FAN W/FIL TER INCLD $1 085 

Qume 842 B" DSOO $ 4 6 D  

242 B" OSDD $445 
1 42 5" osoo $ 1 80 

IBM has recently selected the 

GUME Drive for their PC. 

1 00-li! 5Y4 1n. DSDD 
an! li! s  

Letters 

munication system of the aircraft .  . . .  " 
Upon such determination by the air car­
rier, operation of the portable electronic 
device is permitted. 

Most portable computers bear a label 
indicating that they are "certified to com­
ply with Class B limits, part 15 of the FCC 
rules . "  The Class B requirement limits the 
permissible field strength at 3 meters to 
well under a millivolt per meter, depend­
ing on the frequency. This requirement, 
which has been in effect for about two 
years, has been and will be a help to 
airlines in deciding which pieces of equip­
ment may be operated aboard the aircraft. 

It bears noting that nearly all airlines 
permit use of handheld calculators . Many 
calculators now in use were manufactured 
before the Class B rules went into effect 
and emit radio-frequency energy at far 
higher levels than those permitted by the 
Class B rules for computing devices. 

Carl Oppedahl 
Kreindler & Kreindler 
99 Park Ave. 
New York, NY 10016 

A lexander Raue replies: 
My principle concern was not with 

isolated, individual units in good working 
order, , but rather with the cumulative 
emissions of multiple units and/or the ex­
cessive emissions radiated by those units 

-which are, for one reason or another, in 
less than perfect condition. 

Part 15, Subpart l of the FCC Rules and 
Regulations sets electromagnetic in­
terference standards for individual devices 
or systems tested pursuant to procedures 
outlined in Section 15. 840. These pro­
cedures test a sample unit for compliance 
with the following emission standards for 
Class B computing devices: 

Field 
Frequency Distance Strength 
(MHz) (m) (p.VIm)30-88 3 10088-216 3 150216-1000 3 200 

These standards were designed to mini­
mize the possibility of radio interference 

. in a normal environment. They do not 
pretend to be a safety standard to deter­
mine the suitability of certificated equip­
ment for use aboard aircraft. Class B stan­
dards regulate emissions between 30 and1 000 MHz. Unfortunately, airborne 
navigation equipment relies on signals 
that range between 10.2 kHz and 5250 
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MHz. This is a considerably broader spec­
trum than is addressed in Part 15. 

Furthermore, Class B standards specif­
ically do not address the problems of the 
cumulative EMI of multiple units or pro­
vide for units in less than perfect working 
order due to manufacturing defects, use, 
abuse, or subsequent modification. Por­
table units, by their very nature, will be 
subjected to considerable abuse by the 
user which can result in emissions in ex­
cess of Part 15 standards. 

In the never-ending war for passengers, 
the airlines may decide to allow personal 
computers. Already, in the effo rt to lure 
the  all-imp o rtant  "busi  ness-class" 
traveler, they "allow " considerable viola­
tion of the law with regard to carry-on 
luggage. The next time you fly, take a 
good look at what is stuffed in the com­
partments above your head. Then take a 
look at the /ega/ limits set by the manufac­
turer and the FAA for your safety. If the 
compartments pop open from the strain in 
the take-off roll, imagine what they will 
do in any form of accident. 

Officially, the airlines say it is against 
their policy to allow these violations; in 
practice, they do nothing but encourage 
them. 

In the end, carry-on luggage won't 
cause a major accident. The same cannot 
be said for equipment that causes naviga­
tional jamming. 

In Defense of 

APL 


Jerry Pournelle remarked that APL was 
great "as a quick calculator" but he could 
not imagine APL being used for large pro­
grams ('The User Goes to the Faire, " June, 
page 306). Many people at companies like 
IBM, Xerox, Mobil, Upjohn, and others 
have come to a quite different conclusion 
after actually using APL for large-scale 
systems. APL may look strange at first, 
but so does anything else, and APL is not 
hard to learn or teach. 

If the many APL operators are thought 
of as macros or subroutines, APL is struc­
turally similar to other powerful program­
ming languages. For people with some 
mathematics background, many of these 
APL operators are already familiar sym­
bols; for those without a mathematics 
background, I believe APL symbols are 
no more foreign or hard to learn than 
their alternative idioms. For example, 
how many times does a person have to 
code a quick or sync sort before he is 

32 November 1983 © BYTE Publications Inc. 

familiar enough with its coding to think of 
it as an elementary idiom? In APL a sort 
consists of (C) I MAT, where C is an op­
tional alternate collating sequence, I is the 
ascending sort operator, ( I  would be a 
descending sort), and MAT is an alpha or 
numeric vector or matrix to sort. Other 
high-level languages have similar capabili­
ties but are generally less succinct. 

Because of its power, APL can reduce 
the total code required for a system by a 
factor of 10 or more; this speeds the 
coding and actually makes support easier 
(would you rather look through 10 or 100 
pages of code for a bug or enhancement 
change? ) .  Because the language is inter­
pretive, each APL operation within each 
line of code can be (and often is for com­
plex computations) tested while coding; 
thus, development time is greatly 
shortened. Finally, APL can be very effi­
cient even with the overhead of inter­
pretation (for example, the Sieve bench­
mark, which is possibly the worst case for 
APL because of its iterative method) . 

Over the last 14 years I have pro­
grammed systems in many languages (a 
few different assembly languages, BASIC, 
several levels of FORTRAN, PL!I, 
COBOL, many packages, etc . ) .  None of 
these languages has given me the power, 
speed, or flexibility of the APL. Having 
this experience, I cannot imagine how I,  
or others, endured large-scale system de­
velopment with primitive tools such as 
BASIC. COBOL, FORTRAN, and other 
such languages. APL is not perfect, but it 
is one of the languages that I believe is 
heading down the right road to improved 
productivity. As an unknown author put 
it: "Life is too short to spend it coding do­
loops." 

Michael C. Rowe, PhD 
The Upjohn Company 
7000 Portage Rd. 
Kalamazoo, MI 49001 • 

BYTE 's Bugs 
Table 4 of "The Unix Tutorial, Part 2:  

Unix as an Applications-Program Base" 
listed an incorrect address for Structured 
Methods Inc. The correct information is 

Rod Manis 
c/o S tructured Methods Inc. 
7 West 18th St .  
New York, NY 10011 
(212) 741-7720 

Circle 419 on inquiry card. 
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DATA 
*TurboDOS Registered Trademark Software 2000 

a Trademark D!g:!tal Research 

Is A Factol . . · 

HA RD WAæE SIERRA SCIENCES 

Pertonnance 

. .  


Winchester / SMD 
Hard Disk Controller 
(Shown with Sierra's new 8MHZ Boards) 

This is an amazing high-speed 
companion for your single-or 
multiuser system. Features 
NEC's new hard disk controller 
chip, on-board zao processor, 
buffered sector heads, full ECC 
supported, SASI or SMD versions 
available, and optional high­
speed DMA pass-thru port for 
use on Sierra Data's new 8MHZ 
Master/Slave. 

8MHZ·SBC Master and Slave Boards 
Now, from a Z80 processor, the most • 8232 Math Processor (M 8c S) 
incredible throughput available today • 4K/8K/16K EPROM (M 8c S) 

• Meets IEEE-696/ 5-100 Standardsin the S-100 industry! As the powerful (M 8c S) nucleus of a Sierra Data-supported CP /M • NEC 765 Floppy Disk controller-
2.2* or 3.0* system, our master makes controls 8 in. and 5 % in. floppy 
any system look good. With networking drives simultaneously (M) 
TurboDOS* and our new slave, the results • Multiple Master Buss Arbitration 
are absolutely unbelievable. Check (M) 
these features (M-master, S-slave), • DMA Controller (M) 

• High-speed Winchester DMA • Z80H (M 8c S) Z80A (M optional) 
port (M) • Dart, 2 serial ports (M 8c S) 

• 4K static RAM 8/16 bit• PIO, 2 parallel ports (M 8c S) 
independent bus transfer circuit (S) • CTC, 4 counter timers (M 8c S) 

• Either one or two users per slave • From 64 to 512K on-board RAM (M 8c S) 
under TurboDOS* (S) 

SBC-100 and SBC-1005 Bomds 
The workhorses of the single­ interfacing options. Teamed up 
board computer industry. At 4MHZ with Sierra-supported CP/M 22* 
these totally IEEE-696 compatible or networking Turbo DOS* you 
champs out-perform even the get the most computer power 
6MHZ imitators. In standalone or and upgradability for the money. 
slave-satellite configurations you 
get dedicated Z80A processing 
with 64K RAM, 4K EPROM, 2 serial 
RS-232 channels, 2 parallel 
channels, 4 counter timers and 
a host of floppy and hard disk 

Out-perform your competition 

with a company that stays a 

step ahead. Ask for our free 

"Performance Building Kit" today. 


ZSI0-4 

SOFTWARE 

216-892-1800
A powerful four-port RS-232 serial I/O and 
real time clock board. Zilog SIO-chips 
provide ideal links to CP /M-MPM-and 
AlphaMicro-based systems for multiuser 
processing with high speed data 
communications. 

1s a of Inc.
*CPM 1s Registered of 

Fresno, CA 
Product Support Division • 25700 First Street •(216) 892-1800 • TELEX: 980131 WDMR 

Westlake, OH 44145 
Circle 420 on inquiry card. 



VISUAL 1050 Personal Computer System ••• 

Complete Solution 

The VI SUAL 1 050 is an advanced personal com­
puter system designed especially for managers 
and professionals. It comes complete with top­
rated software and high-performance hardware 
. . .  all fully configured for easy set-up and simple 

operation. The VISUAL 1 050 costs much less 
than other full-feature personal com puters and 
comes with everything you need to tackle im por­
tant professional jobs, right out of the box. 

Words, Nu  mbers and Graphics 

The VISUAL 1050 solves more professional 
problems than any other com puter in its class. 
Whether you work with words, num bers, or 
g raphics, the VISUAL 1 050 speaks your language. 
You get WordSta r,·· Mai/Merge;· Multiplan'" and 
Digital Research's DR Graph': . .  leading software 
packages for word processi ng ,  spreadsheet and 
graphics. And all have been specially adapted 
to share data and perform as an i nteg rated 
software fami ly. 

· 



IBM'· PC Apple'· lie 
Base System Price1 . . . . . . . . . .  $2,695 $2,750 $2, 390 
 $3,999 $3,495 

Serial Port (RS232) . . . . . . . . . .  STANDARD $119 
 $195 2 STANDARD 2 STANDARD 

Parallel Port . . . . . .  . . .  . . . . . .  2 STANDARD $119 $180 2 STANDARD STANDARD 

Bit-Mapped Graphics . . . . . . . . .  STANDARD $240 STANDARD $499 $845 


Word Processing Software . . . .  STANDARD $200-$500 $200-$500 $399 $200-$500 

Spreadsheet Software . . . . . . . .  STANDARD $200-$300 $200-$300 $299 $200-$300 


Business Graphics Software . . .  $200-$400 $200-$400 $200-$400 

STANDARD 

Graphics Resolution . . .  . . . . . .  640 X 300 640 X 200 280 X 192 640 X 240 800 X 240 

Keys on Keyboard . . . . . . . . . . . 93 83 63 82 105 

Expandable Me mory . . . . . . . . .  YES YES YES YES YES 


Optional Winchester . . . . . . . . .  YES YES YES YES YES 


Tilt and Swivel Display . . . . . . . .  YES NO NO NO NO 


1-/ncludes CPU, 64K User Memory, Keyboard, Display, Two Disc Drives. and Operating System. 
Based on manufacturers' information available August, 1983. VISUAL 1050 includes 128K User Memory standard. 

the complete professional solution 

at an unbeatable price. 


Communications, BASIC and More . . .  

You get Terminal Emula tion software which 
turns you r  VISUAL 1050 into a powerful ASC I I  
terminal for dial-up  access to remote computer 
resources. And you get CBASIC" for custom 
programming applications. CP/M Plus;" a new 
and improved release of CP/M , al lows your 
VISUAL 1050 to su pport hundreds of popular 
third-party packages. 

Unbeatable Value 

$2,695 is the total retail price for the VISUAL 
1050. You get the best and most popular soft­
ware packages , ready to run on hardware 
which offers the features and quality you 
should demand. Two high capacity disc drives. 
1 28K memory standard , expandable to 256K. 
Fast, bit-mapped g raphics.  Ful l  size green 
screen. Standard printer and comm unication 
ports. Rugged 93-key keyboard with special 
WordStar engravings. You can't buy a more 
com plete hardware and software solution at 
anywhere near the price. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

Circle 496 on inquiry card. 



Ciarcia's Circuit Cellar 

Build the H-Com 
Handicapped Communicator 

During an engineering assignment 
a few years ago I went to meet a man 
we'll call Dave, the owner of a small 
development company and its chief 
designer. As I sat in the lobby waiting 
to see him, I couldn't help but notice 

by Steve Ciarcia 

the many plaques, patents, citations, 
and honors bestowed on the com­
pany. "Surely;' I thought, "to possess 
such impressive credentials, the 
manager of this company must be a 
real dynamo:' I pictured him barking 

orders and moving at a furious pace, 
carrying a memocorder in one hand 
and a wireless phone in the other, be­
ing pursued by a cadre of support 
personnel. How else could anyone 
accomplish so much? 

Photo 1: The H-Com scanning commun icator, a kind of keyboard simulator, can be used to send text directly to a printer, such as the Radio 
Shack CGP-115 shown here, or to a text-to-speech synthesizer, such as the Intex Talker, in this fully configured system. Using the serial-output 
commands and ph rase mode, the H-Com can transmit words and sentences from a prestored vocabula ry. 
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The Intel 8748 self-contained microprocessor forms the heart 

of a scanning communica tor 


I don't now remember what we dis­
cussed at that first meeting. I only 
remember my shock at discovering 
that this super executive was a quad­
riplegic, suffering from a degenera­
tive disease of the nervous system 
that left him with no fine motor con­
trol, virtually paralyzed .  

During our meeting Dave used a 
one-switch scanning communicator, 
a sophisticated machine that enabled 
him to type on an electric typewriter. 
A scanning communicator presents a 
display of alphabetic, numeric, and 

· punctuation characters. Under or 
beside each character is a lamp in­
dicator. The device illuminates the 
lamp for one character (or group of 
characters) in a sequence. By biting 
down on a mouth switch at the right 
instant, Dave could cause the in­
dicated character to be typed. The 
machine also stores a vocabulary of 
frequently used words and phrases. 
In later conversations with other staff 
members I learned that Dave often 
wrote entire design proposals using 
this technique. 

Dave's body was frail, but he had 
one of the sharpest minds I've ever 
met . I've since given up dealing in 
stereotypes. 

My purpose in relating this ex­
perience to you is not to solicit your 
sympathy but rather to inform you 
how technology has helped one man 
compensate for physical limitation . 
This meeting left me with a profound 
appreciation for the value of commu­
nication and the important role that 
electronics can play in aiding dis­
abled people. 

While it would be hard to duplicate 
the sophistication of the scanning 
communicator that Dave used, tech­
nology has advanced to a state where 
we can reproduce certain of its 
primary functions at minimal ex­
pense. In view of this, I decided to 
present a project that can serve both 
as an example of an application for 
the Intel 8748 single-chip microcom­
puter and as a demonstration of the 
potential benefits of technology. 

Build the H-Com 
This month's Circuit Cellar proj­

ect is called H-Com, which stands for 
"handicapped communicator:' It's in­
tended to do the same job as a nor­
mal computer keyboard, but using 
only one "key," a single user-input 
point hereinafter referred to as the 
switch. Because there is only one 
switch in the H-Com, its user need 
control only one muscle to actuate it . 
Any kind of normally open momen­
tary-closure switching contacts will 
work. An eye-blink detector would 
work, or the system could even use 
the biofeedback detector I wrote 
about in a previous Circuit Cellar ar­
ticle (see reference 4) . 

The H-Com has three outputs : two 
RS-232C ports and one audible horn . 
The RS-232C output ports can be 
turned on or off and the data rate set 
by user input. For serial communica­
tion, the full ASCII (American Na­
tional Standard Code for Information 
Interchange) character set, including 
all control characters, can be gen­
erated.  The horn can be used to beep 
out seven different patterns, intend­
ed principally for obtaining the atten­
tion of other people nearby. 

The H-Com terminal has a pre­
stored vocabulary of words and com­
plete sentences that can be trans­
mitted upon receipt of a single com­
mand . These canned transmissions 
can take the form of ASCII-encoded 
text sent to a voice synthesizer (such 
as the one discussed in reference 3) 
or control codes sent to an autodial­
ing telephone (or modem) that direct­
ly links the user to help in an 
emergency. And the H-Com is de­
signed with eventual expansion in 
mind. All of these design criteria re­
quire that the H-Com contain one of 
the devices we've used so often late­
ly in high-performance electronic 
equipment-a microprocessor. 

The microprocessors you're prob­
ably most familiar with are the gen­
eral-purpose Z80, 6502, and 8088. But 
these chips are designed to be used 
in relatively large digital systems; 

other less well known micropro­
cessors have been built to be easier 
and cheaper to use in simple control 
applications. 

The Intel 8748 
One of Intel Corporation's product 

lines is a set of VLSI (very large-scale 
integration) chips-containing pro­
cessor, memory, and support-logic 
circuitry-of which the flagship prod­
uct is the 8048. The 8048 features 
mask-programmed ROM (read-only 
memory), which is good for applica­
tions that require thousands of the 
chips to be installed in identical 
pieces of equipment, such as the key­
boards of IBM Personal Computers. 
But small-scale experimentation can 
more practically use its cousin, the 
8748, which sports on-chip EPROM 
(eras able programmable ROM) . 
Figure 1 is a functional block diagram 
of the Intel 8748 single-chip 8-bit 
microcomputer, which is shown in 
photo 2.  

The resident program memory in 
the 8048 consists of 1024 (1K) words 
8 bits wide (in other words, the 
memory is 1K bytes), which are ad­
dressed in random-access fashion by 
the program counter. In the 8748 this 
memory consists of EPROM, which 
allows the processor's program to be 
loaded in the system designer's work­
shop rather than at the factory. To 
burn the program into the 8748's 
EPROM, external circuitry must acʑ 
tivate the program mode, apply and 
latch an address, apply data, and 
pulse the chip's program line. Each 
word of memory is verified im­
mediately after it has been burned. 
The entire EPROM contents can be 
erased by exposing the 8748 to ultra­
violet light (see reference 2) . 

The 8748 contains 64 eight-bit reg­
isters, called the resident data memory, 

Materials pertaining to the 8748 are re­
printed cou rtesy of Intel Corpo ration . 

Copyright © 1983 Steven A. Ciarcia. All rights 
reserved. 
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Photo 2: Shown in this photomicrograph, Intel Corporation's 8748 microprocessor is largely self-sufficient, containing its own EPROM, 
scratchpad RAM, and I/0 circuitnJ 
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nybbles accumulato r 
•decimal adjust (BCD) 

makes. 

The Intel 
8048/ 8748 
Instruction Set 

The processor contains the basic data­
manipulation functions and can be divid­
ed into four major fu nctional sections: the 
arithmetic/logic unit (ALU), the ac­
cumulator, the carry flag, and the instruc­
tion decode r. 

In a typical operation, data stored in the 
accumulator is combined in the ALU with 
data from another source on the internal 
bus (such as a register or I/0 port), and 
the result is stored in the acGUmulator or 
another register. The ALU accepts 8-bit 
data words from one or two sou rces and 
generates an 8-bit result under control of 
the instruction decoder. Th e ALU can per­
form the following functions: 

•add with or without carry 
•AND, OR, excl usive OR 
• increment/decrement 
•bit complement 
• rotate left, right 
•swap in 

acoumulator 

One machine instruction ven; ef­
ficient use of the working registers as 
program-loop counters: the D]NZ (decre­
ment, jump if not zero) instruction allows 
the program to decrement and test the 
register in a single instruction. 

which can be used as scratchpad 
RAM (random-access read/write 
memory) . The first eight locations in 
this array (numbered 0 through 7) are 
designated as special-purpose "work­
ing" registers and are directly ad­
dressed by several instructions. All 64 
locations are indirectly addressable 
through either of the two RAM­
pointer registers, registers 0 and 1 .  
Because the first eight registers are 
more easily addressed, they are 
typically used to store frequently ac­
cessed data or intermediate results. 
The text box aboye discusses the 
8748's instruction set. 

The 8748 has 27 110 (input/output) 
signal lines. Twenty-four of these 
lines are grouped into three 110 ports 
of eight lines each; these can be used 
for input, for output, or bidirectional­
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ly. The remammg three lines are 
single-bit "test" inputs, which can 
alter program flow when tested by 
conditional-jump instructions. 

110 ports 1 and 2 are each 8 bits 
wide and have identical character­
istics. , The lines of these ports are 
called quasibidirectional because they 
employ a special output-circuit struc­
ture that allows each line to serve as 
an input, an output, or both, even 
though the outputs are statically 
latched (that is, data written to these 
ports for output remains unchanged 
until new data is loaded into them) . 
However, when used as input ports, 
these lines are nonlatching; this re­
quires the external circuitry to keep 
the levels for each transferred byte 
valid until the 8748 reads the byte by 
an input instruction.  The 110 ports 
are fully tompatible with TTL 
(transistor-transistor logic); the out­
puts will drive one standard TTL 
load. 

The third I/0 port is called the bus 
port. It is also an 8-bit port, but it is 
truly bidirectional, having associated 
input and output strobe signals. If 
bidirectional operation is not needed, 
the bus port can serve as either a 
statically latched output port or a 
nonlatching input port. However, in­
put and output lines on this port can­
not be mixed. In some modes of 
operation, the bus port is used to ad­
dress external memory. 

In static-port operation, data is 
written and latched using the 8748's 
OUTL instruction; data is input using 
the INS instruction. The INS and 
OUTL instructions generate pulses 
on the corresponding RD and WR 
output strobe lines; however, in the 
static-port mode these signals are 
generally not used. In bidirectional­
port operation, the MOVX instruc­
tions are used to read and write to 
the port. A write to the port gener­
ates a pulse on the WR output line, 
and output data becomes valid at the 
trailing edge of the pulse. Reading 
ʒort generates a pulse on the 
RD output line; input data must be 

valid at the trailing edge of the RD 
pulse. When not being written or 
read, the bus-port lines are in a high­
impedance state. 

The 8748 also contains a counter/ 

timer register intended for use in 
enumerating external events and gen­
erating accurate time delays without 
placing an extra burden on the pro­
cessor. This 8-bit binary up counter 
·can be preset and read with two 
MOV processor instructions, which 
transfer the contents of the ac­
cumulator to the counter, and vice 
versa. The contents of the counter are 
not cleared by a processor reset; they 
can be initialized solely by the MOV 
instructions. Counting is stopped 
either by a processor reset or when 
a STOP TCNT instruction is executed. 
After counting has stopped, it can be 
restarted for use as a timer by a 
START T instruction or as an event 
counter by a START CNT instruction . 
Once started, the counter is con­
tinually incremented, overflowing to 
zero when its maximum value (hexa­
decimal FF)" is reached but continu­
ing its count until stopped by a STOP 
TCNT instruction or processor reset. 

The 8748 contains all necessary cir­
cuitry for generating timing signals, 
with the exception that a frequency 
reference, which can be a crystal, in­
ductor, or external clock pulse, must 
be connected .  The on-board oscillator 
is a high-gain series-resonant circuit 
with a frequency range of 1 to 6 MHz. 
A crystal or inductor connected be­
tween the 8748's pinouts X1 and X2 
provides the feedback and phase 
shift required for oscillation. A 
6.144-MHz crystal allows easy deriva­
tion of all standard serial-communi­
cation frequencies. 

Implementation of the H-Com 
The H-Com consists of a small case 

with a character grid of 64 elements 
arranged into 8 horizontal rows and 
8 vertical columns (see photo 3) . Each 
element is the equivalent of a key­
board key. 

The characters are arranged in the 
array such that the ones most fre­
quently used are clustered in the up­
per left, the position reached most 
quickly during the scanning process. 
The least used characters (special 
punctuation) are placed at the end of 
the scan in the lower right . The right­
most (eighth) column is used to con­
trol the H-Com's operation rather 
than transmit characters. A practiced 
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Photo 3: The H-Com's character display contains 8 rows and 8 columns of characters and control functions, numbered from top to bottom 
and from left to right. The intersecting lines of red LEOs are used in scann ing the row and column positions, while the yellow LEOs along 
the right edge indicate which mode is in use. 

user can select and transmit charac­
ters with relative ease and surprising 
speed. 

Each of the 8 rows and 8 columns 
has a corresponding selection in­
dicator, a total of 16 red LEOs 
(light-emitting diodes). The scanning 
operation proceeds as follows. The 
LEOs for the 8 rows are lighted in­
dividually in sequence from top to 
bottom: first row, second row, third 
row, and so on to the eighth row, 
then back to the first row and repeat. 
The row scan continues until the H­
Com senses that the switch is closed, 
indicating that the user has made a 
selection of the row for which the 
LED is lit . The H-Com program 
stores the selected row number and 
proceeds to the column scan. In this 
second phase of selection, each of the 
column LEOs is lit in succession from 
left to right. Once again, the user 
closes the switch during the interval 
in which the LED is lit that corres­

ponds to the column containing the 
desired ch aracter. 

When both a row and a column 
have been selected, the micropro­
cessor looks in a table to find the 
character associated with the row and 
column position (x and y coordinates, 
if you will). The character or function 
assigned to the position may vary ac­
cording to the major mode of opera­
tion selected. If the character is in the 
printable set, the H-Com transmits it 
through either or both RS-232C 
ports. 

H-Com Modes 
The rightmost column, as I men­

tioned, is used for controlling the H­
Com, mostly for shifting its six 
modes oi operation.  Beside each 
mode square is a yellow LED, which 
is lighted when the corresponding 
mode is in use. When the H-Com is 
powered up, it starts out in the All­
Caps mode, in which it will transmit 

only the main character set consisting 
of uppercase A through Z, numerals 
0 through 9, and commonly used 
punctuation .  Separate modes gen­
erate lowercase characters, braces, 
ASCII control characters, and special 
functions. 

For example, to send a Control-C, 
you first select the control-characters 
mode (by closing the switch first dur­
ing the row-4 interval and then in the 
column-8 interval), and then select 
the particular character ("C") with the 
next row/column scan. Immediately 
after sending the Control-C character, 
the H-Com reverts to the All-Caps 
mode. One of the modes even lets 
you transmit lengthy prestored 
messages by selecting a two-character 
mnemonic key. Let's look at the six 
H-Com modes: 

All Caps: This is the default mode. 
All characters are converted to upper­
case (capital letters) before being sent. 
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Photo 4: The prototype of the H-Com circuit, viewed from the rea r to show the integrated circuits. The light-emitting diodes are mounted 
on the other side. 

One Cap : This mode, when 
selected, sends the first character 
after its invocation as uppercase, and 
then all subsequent characters as 
lowercase. This is useful for capitaliz­
ing words because normally only the 
first letter is uppercase. 

Lowercase:In this mode, characters 
are sent out lowercase. 

Control Characters: This mode is 
used to generate the control codes. It 
acts much like One Cap except that 
it converts the next character selected 
to its control equivalent for transmis­
sion. Because the Escape control code 
is treated as a normal character, you 
need not use the Control Characters 
mode to generate it. The control .
codes normally used for cursor con­
trol are accessed by Control-8, -4, -6, 
and -2 . Also, seldom used punctua­
tion is generated in this mode, not in 
one of the caps modes. 
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Phrase : This mode is used to gen­
erate sequences of many characters to 
form complete words, sentences, etc. 
The text strings are stored serially in 
a type-2716 EPROM, each phrase 
tagged with a mnemonic key. For the 
H-Com to transmit the sequence, you 
select the Phrase mode, the 
characters of  the mnemonic key, and 
then the space character. When the 
H-Com has detected the scan selec­
tion of a space while in Phrase mode, 
the 8748 takes the key and looks 
through the EPROM until it finds the 
corresponding text string; it then 
sends the string exactly as if the let­
ters were being selected one at a time. 
If there is no phrase associated with 
the entered key, the H-Com beeps 
the horn and returns the mode to All 
Caps or Lowercase, whichever was 
last selected.  The internal storage for­
mat for the EPROM is shown in list­

ing 1, a simplified example. Normal­
ly this listing would be several pages 
long and contain hundreds of words. 

Local: This mode is used for tasks 
that don't involve sending characters. 
The first three rows of the character 
array do nothing in Local mode. 

The fourth row in the array controls 
the horn. The dot and dash symbols 
in the squares indicate the beep pat­
terns, which superficially resemble 
Morse code. To sound a pattern of 
three short honks, for example, you 
select Local mode, then the H key, 
which causes three short beeps to be 
emitted. Each letter of the fourth row 
beeps a different p attern.  

In Local mode, the fifth row selects 
the operating parameters for serial 
port A .  The first position in the row, 
labeled Backspace/A = 110, sets port A 
to communicate at 110 bps (bits per 
seco n d ) .  The second po sition, 



71A = 300, sets port A to 300 bps, the 
third position to 600 bps, the fourth 
to 1200 bps, and the fifth (labeled 
*IA = OFF) turns the port off. To turn 
port A on, you select the data rate 
desired (if you want it off, select Local 
and then */A = OFF) . The sixth row 
controls port B in the same manner. 

The seventh and eighth rows con­
trol the scanning rate of the row- and 
column-select LEOs. The seventh­
row, first-column position sets the 
slowest rate, and each succeeding 
column sets a rate faster by a factor 
that increases geometrically. 

H-Com Hardware 
Shown in the schematic diagram of 

figure 2, the circuitry of the H-Com 
can be divided into seven sections: 
the power supply, the RS-232C 
drivers, the microprocessor, the LED 
decoder/drivers, the phrase-lookup 
EPROM, the horn-tone generator, 
and the input switch. The prototype 
circuit board is shown in photo 4. 

The H-Com draws about 300 rnA 
(milliamps) at 12 V (volts) . Current 
could be drawn from a motorized 
wheelchair's battery, a separate bat­
tery pack, or a 110-V AC-powered 
supply. If a 12.V supply is chosen, the 
currently available Radio Shack 
CGP-115 printer can be used as a con­
venient portable display device. The + 12-V potential is reduced to + 5 V 
through a type-7805 voltage regulator 
to power the logic circuitry. 

IC1, a type-556 dual-timer chip, 
serves two purposes. It produces an 
audio signal at pin 9 to sound the 
horn and generates a second AC sig­
nal used as input to a charge-pump­
ing circuit to produce a - 9-V supply 
for the RS-232C transmitter section. 

The horn signal, the direct output 
of IC1, drives a loudspeaker, which 
generates a sound low enough in fre­
quency and loud enough to be heard 
by someone in an adj acent room. 
(Solid-state piezoelectric transducers, 
while efficient and compatible with 
TTL circuits, are not loud enough or 
low enough . )  A series resistor (about 
100 ohms) keeps the volume at a 
comfortable yet noticeable level .  
Sounding of the horn is  controlled by 
an output bit on the 8748. 

User inputs to the H-Com are 

handled through the 8748's n test in­
put . This line is one of three input 
pins (lD and INT are the others) that 
allow conditional program branches 
without using I/0 instructions of the 
type that load the accumulator from 
the input port. Because TI is to be 
connected to a mechanical switch, a 
debouncing integrator (resistor/ca­
pacitor combination) and a Schmitt 
trigger (IC6) smooth .out its transi­
tions. 

Control of the H-Com functions is 
handled through the three parallel 
ports. Four bits of port 1 are reserved 
for serial communication. (The four 
remaining bits could be programmed 
to provide more ports if necessary. ) 
With the data rates and character 
framing generated by software, each 

The only 
unconventional part of 

the circuitry is the 
phrase-memory section.  

port transmits independently at data 
rates from 110 to 1200 bps. When the 
H-Com is first turned on, the pro­
gram sets port 1 to 600 bps to be com­
patible with the CGP-115 printer. IC8 
and IC9 are the familiar MC1488 and 
MC1489 RS-232C driver and receiver 
chips. The - 9-V supply mentioned 
earlier is used in the 1488. These 
devices were chosen primarily for 
simplicity; they could be replaced 
with a couple of transistors if you 
wanted to reduce the number of 
integrated-circuit packages. 

Port 2 drives the LED display. The 
high-order 4 bits of port 2 are con­
nected to a 4­ to 16-line decoder 
driver, IC2, which produces the row/ 
column scanning action. Depending 
upon the 4-bit value appearing at 
IC2's input, one of the 16 LEOs will 
be lit . As the count is incremented, 
the next LED in the row or column 
lights up, and scanning takes place. 

The low-order 3 bits of port 2 are 
connected to a 3- to 8-line decoder/ 
driver, IC3. Functioning in a manner 
similar to IC2, this circuit drives the 
yellow LEOs that indicate what mode 

the H-Com is in. The remaining bit 
of port 2 controls the horn. 

The program for the 8748 single­
chip microcomputer, IC9, is stored in 
the on-chip 1K- by 8-bit EPROM. 

The only unconventional part of 
the circuitry is the phrase-memory 
section. The signals to address this 
memory are not generated by the 
processor, as is commonly the case. 
Instead, they are generated by two 
8-bit binary counters (IC5 and IC7) . 

Initially, the counters are cleared 
(reset) by a low-level signal on the 
WR (pin 10) line of the 8748 (IC9), 

under the direction of a bus-port 
write instruction. When the pro­
cessor needs to look up a phrase 
from the memory, it reads the bus 
port . After each such read instruc­
tion, an active-low pulse appears on 
the RD line, increasing the value in 
the counters by 1. When you request 
transmission of a stored phrase, the 
8748 clears these address counters 
and begins reading at the beginning 
of the 2716 EPROM. The 8748 keeps 
reading and incrementing the 
counters until it finds ·a match to the 
phrase key. 

This circuit, although not common­
ly seen, requires few chips and uses 
a rel atively simple searching 
algorithm. Also, because the counters 
produce 16 address bits, ·up to 64K 
bytes of text storage can be easily ac­
commodated.  In fact, simply chang­
ing the type-2716 EPROM to a 
type-27128 would add 14K characters. 
But even with as many as 64K char­
acters of stored phrases, the search 
would take less than one second. 

Words and phrases are stored in 
the EPROM as ASCII character 
strings preceded by one or more 
mnemonic key characters that iden­
tify the particular word or phrase. As 
you can tell from listing 1, the 
mnemonic key is stored first in the 
EPROM, followed by a space charac­
ter (hexadecimal 20), followed by the 
word or phrase (any length), and 
concluded by a null character (hexa­
decimal 00) . Phrase storage could 
also be used to remind you how to 
operate certain features, with a help 
message triggered simply by setting 
Phrase mode and then selecting H, 
P, and a space on successive scans. 

November 1983 © BYTE Publications Inc. 43 



.::b 
T 
îl,u.F 

r; 

૊ 
a 

::t 

\ 
I 

s 

( 

5 

I 

ૈ 

N/C ï 
N/C __ll 

a 

a 

6ܻ ___lQ, 
N / C _ll 

b 

F 

ᒗ F ၖ 

-
ᒖ 5E 

e 

Number 

IC1 
IC2 
IC3 
IC4 
IC5 
IC6 
IC7 
IC8 
IC9 
IC10 

. Type + 5  v G N D  

LM556 7 
741 54 24 1 2  
74L5138 16 8 
2716 24 12  
74LS393 14  7 
74LS14 14 7 
74LS393 14 7 
MC1488 7 
MC1489 14 7 
8748 40, 26 20 

E X T  USER
S W I TCH 

-9  V +12 V 

14 

2 X TA L l  

XTAL
6. 1 4 4 MH z  

3 XTAL 2 

1 14 4 --R E S E T  

7 E A  

+ SV 

4.7K 

I 2 39 T l  
+ 

I C GTEST P . 8 .  ᒘ 
ၗ 

l ,u. F  7 4 L S I4 

I 
I 

I 
I 
I 

S F. R I A L  I
P O R T  # 2 I 

I 
I\ 

...- -
2 

I 
I

I
I
I

ૉ_ /  ' 

S E R I A L I 
PORT #I 

/ -

2 
\

I 

I 

I
I

I 
I 
I 

'-. _ /  

I C 8 P l7M C 1 4 8  8 
P I G

3 '2 32 PIS 
3 1  P 1 4  

I 3 

I C 9
M C I 4 8 9  

I C 8
M C I 4 8 8  

N /C P 1 3  
P 1 2

2 8  P I I  

4 6 27 PIO 

I C 9
M C I 4 8 9  

I C I O  I C 2
8 7 4 8  7 9 1 S 4  

G 2  
8 Gl 

P 2 7  3 8  2 0  D 
P 2 6  3 7  2 1  c 

P 2 5  3 6  2 2  8 
P 24 3 5  2 3. A 

+ S V  

G l  
G 2 8  
G 2 A  

I C 3  
P 2 3  7 4 L S 138 

P 2 2  2 3  3 c 
2 2  2P 2 1  8 

P 2 0  2 1  I A 

I C  4 
2 7 1 6  

0 8 7  1 9  1 7  0 7  
0 8 6  1 8  1 6  06 
0 8 5  17 I S OS 
0 8 4  1 6  1 4  0 4  
0 8 3  1 5  1 3  0 3  
0 8 2  1 4  I I  0 2  
O BI 1 3  10 01 
DBO 12 9 DO- 8 1 8R D  C E  

I C G
74 L S I 4  

W R  1 0  1 1  1 0  

Figure 2: The schematic diagram of the H-Com. The extemal EPROM (IC4, a 2716) is used for storage of mnemonically keyed ph rases; 
addresses fo r the EPROM are generated m; the two binary counters IC6 and IC7. 

H-Com Software 
The source code of the control pro­

gram stored in the 8748's memory is 
shown in listing 2.  The program is 
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structured to deal with one quirk of 
the 8748's instruction set, its eight­
level fixed-size stack . When the stack 
pointer is incremented beyond 7, it 

"wraps around" to 0, reusing its 
memory area and subsequently limit­
ing the programs to no more than 
eight levels of subroutine nesting. 
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However, at any point in the pro­
gram, control can branch to a second 
point without having to clean up the 
contents of the stack . The H-Com 

control program uses this feature. 
But the jump (branching) pro­

cedure is odd, too. Conditional 
jumps are restricted to within the 
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256-byte page of memory containing 
the jump instruction. This character­
istic is not particularly convenient, 
but it can be circumvented by condi-

Text continued on page 50 
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Ciarcia 's 

Text continued from page 45: 

tionally jumping to an uncondi­
tional-jump instruction (which is not 
so restricted) . Unconditional jumps 
include normal direct jumps to any 
place in program memory and 
several types of indirect jumps within 
the page. (For an extreme example of 
this technique, look at location hex­
adecimal 0237 in listing 2, where the 
mode switching occurs. H ere, 
subroutine KBIN is called, with the 
calling routine expecting control to 
return with the character-selection 
code held in register 5. But if you ac­
tuate the switch to select a mode, 
such as the Phrase mode, the sub­
routine calculates where to continue 
execution and simply jumps there. 
Structured programming hasn't 
made much progress on the 8748. ) 

The H-Com program is arranged in 
three sections, plus a lookup table. 
These four modules fit conveniently 
in the 8748's four pages of program 
memory. The first page (page 0) is 
where the code for all the various 
modes of operation reside; each code 
section considers itself the main 
routine and calls the other sections 
as subroutines. The first section of 
code sets up the major modes (All 
Caps, Phrase, etc . )  

The second section (page 1)  is  the 
text-transmission section. It sends the 
contents of register 5 out to one or 
both RS-232C channels, according to · 
which are active at the time. It sends 
the data at the most recently selected 
data rate or at the default data rate set 
up by code in the first page. If the H­
Com "hangs up'' waiting for a device­
ready status that never comes, you 
can resume the active scanning mode 
by pressing the switch. 

The third section (page 2) is the 
scanning subroutine. As we've seen, 
it scans the rows and then columns 
until you make a selection .  When in 
the column scan, you can return to 
the row scan by pressing the switch 
twice instead of once. If any position 
in the first seven columns is selected, 
this subroutine returns to the calling 
routine with the element position (not 
an ASCII value) in register R5. The 
calling routine must either convert 
this into a character or take some ap­
propriate action (e.g., beeping the 
horn) . If a position in the eighth 
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(mode-select) column of the array is 
selected, this subroutine disregards 
the normal subroutine return and 
jumps to the appropriate mode 
routine. 

The first half of page 3 of program 
memory is the character-lookup 
table. Its layout corresponds to the 
character-display arrangement, 
which serves to minimize access 
time. If you would prefer some other 
"keyboard" layout, merely change 
this table. 

The H-Com program does not 
make use of the 8748's interrupts, in­
terval timer, or alternate registers RO 
through R3. These have been re­
served for customization of the 
system to an individual user. The 
alternate register set R4 through R7 
is used for phrase-key storage, and 
keys longer than three characters use 
the high end of scratchpad memory. 
Other than this, the memory above 
the alternate registers is unused. 

The software for this project was 
written by Ralph McElroy. To encour­
age use and further development of 
the H-Com and similar devices, we 
are placing the software in the public 
domain. 

Parting Thoughts 
This project has been on my mind 

for some time. Its subject matter was 
suggested by my meeting with Dave, 
but I'm doing it now because of the 
recent increase in ·the number of let­
ters I've received describing how dis­
abled individuals are being helped by 
the speech synthesizers I've 
presented in these articles. 

I can guarantee that I'll continue to 
investigate speech-related topics, but 
specific projects like this one will re­
quire some reader feedback and sug­
gestions. I'd like to hear your com­
ments and suggestions. If there is 
sufficient interest in the H-Com, I 
may make arrangements for it to be 
manufactured commercially. For in­
formation on its availability, contact 
Intex Micro Systems Corporation, 725 
South Adams Rd . ,  Suite L8, Birming­
ham, MI 48011, telephone (313) 
540-7601. 

If you want to see how a research 
group at Tufts University approached 
the same problem, you can read an 

article in the September 1982 issue of 
BYTE (reference 5); that issue also 
contained a number of articles on 
computer applications to help dis­
abled people. 

· Next Month: 
There are dark clouds on the horizon. 

Th under is rumbling th rough the hills 
of central Connecticut . . . .  I'm getting 
worried. So next month we'll look at what 
happens when electronic devices are hit 
by high voltages and discuss how to pre­
vent it. • 

Editor's Note: Steve often refers to previous Cir­
cuit Cellar articles as reference material for each 
month's cu rrent article. Many of these past articles 
are available in reprint books from BYTE Books, 
McGraw-Hill Book Company, POB 400, Hights­
town, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Volume 
II contains articles from December 1978 through 
June 1980. Ciarcia's Circuit Cellar, Vo lume III 
contains articles from July 1980 through December 
1981. 

Special thanks to Ralph McElroy for his 
contributions to this project. 
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Teleteks 
New Com bo 
Could · Make 
You A Hero ! 

The SBC- 1 1  cou l d  be j ust the 
right i ngred ient for your l atest 
concoct ion.  The newest member 
of Teletek's fam i l y  of m u lt i-user, 
m u lt i-process ing S-1 00 prod ucts, 
the SBC- 1 1  essential  ly com bi nes, 
or "sandwiches" two Te letek 
SBC-I 's  i nto one board . The S BC­
11 prov ides the capab i l  ity to sup­
port two u sers from one standard 
s i ze I E E E-696/S-1 00 s l{ve boa rd . 

The SBC- 1 1  ma i  nta i n s  fu l l  
performance for each user with 
an i ndependent CPU (Z80A or 
Z80B),  64K RAM, Seri a l I/O, and 
F I FO com m u n ications port to 
the system master. The system 
i n tegrator benefits by gett ing 
comp lete support for two users 
for the price of one board . 

Tu rboDOS and M DZ 
operat i n g  systems w i l l  support 
combi nat ions of SBC-I 's  and 
S B C- I I 's offeri ng system design 
effi c iency a nd f lex i b i l  i ty never 
before poss ib le .  

I f  you ' re h u ngry for va l ue 
and effi c iency, order a n  SBC- 1 1  
from Te letek. You ' l l  love every 
byte. 

TELETEK 

4600 Pel l Drive 
Sacramento, CA 95838 
( 9 1  6) 920-4600 
Telex 499 1  834 TELETEK 
Dea ler i n q u i r ies inv i ted . 

© Te letek 1 983 
Circle 465 on inquiry card. 



BYTE West Coast 

California Hardware 
New products deliver . specialized functions 

by Barbara Robertson 

Th is month BYTE West Coast looks at three products from the Silicon Valley: Convergent Technologies' new portable computer 
called the Wo rks/a te, Intel's BPK70-4 Bubble Storage Subsystem, and the Cygnet Communicatio11s Cosys tem; and one from 
Southern Californ ia: bubble-memory boa rds fo r the IBM Personal Computer from Helix Laboratories. 

Workslate 
Monday morning. You plug a tele­

phone into the Workslate and listen 
to the Dow Jones report on the 
speaker phone while you're getting 
dressed. Nothing earthshaking, so 
you check the Workslate calendar. 
Oops. There's a 10 o'clock marketing 
meeting today. The pricing-analysis 
spreadsheet was prepared last week, 
and a few things have changed since 
then. You use the Workslate's cal­
culator to try out a couple of pos­
sibilities, adjust a number in one of 
the spreadsheet cells, and recalculate 
the totals. 

Driving to work. As random 
thoughts cross your mind, you pull 
the Workslate out of your briefcase, 
turn on the recorder, and begin dic­
tating. No need to worry about turn­
ing it off. The Workslate does that for 
you if you haven't used it for 5 
minutes. 

At the office. You hand the tape 
with your notes and the new pricing 
data to your secretary, sit down at 
your desk, and once again use Work­
slate to call Dow Jones. This time, 
though, you read the current stock 
quotes into one window on the dis­
play and enter the new prices into a 
stock-portfolio worksheet in the other 
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window. Because this worksheet is 
set to automatically recalculate, new 
totals appear on the screen while you 
update prices. 

An alarm beeps. The screen 
message tells you to "Sell 50 shares 
of Quicktech :' You check the Quick­
tech cell and remember that you set 
the alarm to beep if the price fell 
below $25. Leaving the worksheet on 
the screen, you disconnect Dow 
Jones, autodial your broker, and give 
him the order over the Workslate's 
speaker phone. 

The alarm beeps again, and this 
time the message reminds you of the 

· 10 o'clock meeting. You slip the Work­
slate into your briefcase just as your 
secretary shows up with the trans­
cribed notes and printout of the pric­
ing spreadsheet. You're ready. 

The Workslate (see photo 1) is 
small, l ightweight, and packed with 
features. A 16-line by 46-character 
LCD (liquid-crystal display), 60-key 
button-style keyboard, 64K bytes of 
ROM (read-only memory), 16K bytes 
of RAM (random-access read/write 
memory), 300-bits-per-second (bps) 
modem with auto-answer and auto­
dial, microphone, speaker, and a 
microcassette recorder for voice or 
data all fit into a battery-powered 

portable computer about the size of 
this issue of BYTE. Workslate weighs 
in at about 31fz pounds. 

Driven by Hitachi's 6303 micropro­
cessor (a CMOS version of the 8-bit 
Motorola 6800) and powered by four 
AA alkaline batteries (or a nickel­
cadmium pack), the Workslate has 
spreadsheet capabilities that rival 
those of software packages designed 
for desktop computers. It's quick, 
powerful, and sells for $895. You can 
order it now from the American Ex­
press Christmas catalog and pay for 
it in monthly installments with no in­
terest charges or shop later this year 
at Computerland or Businessland 
stores. First delivery is scheduled for 
November 17. 

But before you run out and buy a 
Workslate, you should bear one thing 
in mind.  One reason Convergent 
Technologies was able to pack so 
much in such a small package is 
because this machine is designed 
specifically for people whose busi­
ness is numbers rather than words. 
In fact, a group of 50 to 100 potential 
users in this vertical market, in­
cluding bank managers, body-shop 
owners, construction estimators, and 
data-processing managers actively 
participated in the product's design. 



Portable spreadsheet computations. dictation. time management. 

At a Glance 

Name 
Workslate 

Manufacturer 
Convergent Technologies Inc. . . . 
Adva nced Information Products DIVISIOn 
2441 Mission College Blvd. 
Santa Clara. CA 95050 
[408) 7 2 7 -8830 

Uses 

Software 
. . .

Proprietary operating system. spreadsheet. commun1cat1ons In-
cluding terminal emulation. ROM templates for calendar. memo 

. 
pad. and phone list. Optional Ta skware tapes (templates) range 1n 
price from 5 29 .95 to 5 49 .95 

Documentation and Customer Support 
Software developers guides; "Teach Me Now" and "Teach Me 
Later" audiotapes. owners manual. exercise workbooks. reference 
guide. and user newsletter; 800 "hot line" number for users; 
return for repair service 

Pricetelecommunications 

Dimensions 
8 V2 by II by I inch (under 4 pounds) 

Features 
A 16-line by 46-character liquid-crysta l display. 60-key button 
keyboard with dedicated function keys and numeric keypad. 6303 
microprocessor. 64K bytes of ROM. 16K bytes of RAM. built-in 
microcassette recorder. built-in 300-bps modem with auto-answer 
and a uto-dial. clock-calendar. A/C adapter/recharger. modular 
phone jack cable. 9600-bps serial-interface port. and soft case 

Although the software in ROM in­
cludes the operating system, a 
spreadsheet, time and date manage­
ment, and communications func­
tions, from a user's point of view 
there is only one application :  a 
spreadsheet. Even the ASCII (Ameri­
can National Standard Code for In­
formation Interchange) terminal 
emulator is built into the spread­
sheet. This is not necessarily a limita­
tion once you begin thinking of the 
many uses of a spreadsheet program .  

The Workslate comes with three 
spreadsheet application templates 
built into ROM: a calendar, a phone 
list, and a memo pad (for audio or 
text) . Ten more templates, called 
Taskware, are available on tapes for 
$49.95 and under. (See table 1 .)  Keep­
ing the razor-blade theory of market­
ing well in mind, Convergent has 
plans for 20 more tapes to be avail­
able within a year. 

Serious hackers will probably la­
ment the lack of an available lan­
guage. All the software was pro­
grammed in assembly language, no 
BASIC is provided, and the operating 
system is proprietary and confiden­
tial. The only way to add programs 
to the Workslate is to use the pro­
gramming capabilities within the 
spreadsheet (see table 2) to design 
new Taskware templates. As for ex­
pansion possibilities, we weren't able 

5895 

Options 
Microprinter: battery-powered portable plotter with four colored 
pens and one roll of 4 V2 -inch paper. 7 by 8 V2 by I V2 inches. 
under 2 pounds. plugs into serial port: 5 2 50 
1/0 box with RS-2 32C and Centronics port: 5 1  99 
Nickel-cadmium battery pack: 529. 95 
Microprinter pens (four black or one each blue. green. red. and 
black) 5 3 .95 
Micro printer paper [four-pack): 5 5 .95 

to look inside the machine, but we 
were told there are two empty 32K­
byte ROM slots. 

Writers will probably decide 
against this machine because the key­
board and the software were ob­
viously not designed with them in 
mind. But businesspeople, mana­
gers, note-takers, appointment 

keepers, cost estimators, and a wide 
range of other people will find the 
Workslate very useful. 

Physical Dimensions 
The Workslate fits on your desk or 

in your briefcase as easily as a thick 
pad of paper. It's 81fz by 11 by 1 inches 
and weighs less than 4 pounds with 

Photo 1: A standard Works/ate spreadsheet. Wh ite pointer arrows within the dark, inverse­
video Cell and Row label lines and the block of inverse-video on the selected cell help you keep 
track of where you are. The status line at the top shows the worksheet name, the formula 
for Cell 012, the percentage of remaining memory, and the date and time. 
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Standard schedules 

Personal tax 	 1040 Form 
Major Schedules (A.B, D,G) 
Forms 21 06, 2119, 3903 
Monthly/Quarterly Withholding Analysis 

Travel 	 Expense Reporting 
a.  Travel expenses 
b. Client and entertainment expenses 
Traveler's check log 
Itinerary 
Air l ine miles log 
Foreign-currency converter 
Metric converter 

Sales reporter 	 Account log 
Commission report 
Daily contact report 
Expense report 
I nventory avai labil ity and pricing 
Proposals 
Rental/leasing analysis 
Sales forecasting 30/60/90/q uarter/year 

Busi ness tax 	 Sole proprietor and partnership taxes 
a.  Standard forms 
b. 
Personal tax preparation 
FICA 
Quarterly tax estimator 
Tax-alternative calculator 

Portfolio analysis 	 Dow Jones Report ing Service 
a. Price-drop warning 
b. Auto-dial at Market opening or close 
Annual-report analysis 
Bond analysis 
Cash-flow analysis 
Current-investment analysis 
I ndustry analysis 
Stock portfolio 
Summary profit report 
Unreal ized/realized gains and losses 

Estate planning 

Financial statements 

Cash management 

IRA planning and analysis 
In  surance-requirement analysis 
Life-insurance coverage 
Personal net worth, currenUprojected 
College-fund planner 
Tr ust account 

Balance sheets 
Income statements 
Owners-equity statements 
Ratio analysis 
Changes in  working capital 
Changes in cash flow 
5-year com parative-income statement 
Fixed assets 
Product cost 

Cash modeling 
Investment analysis 
Selected ratio analysis 
Act ual expenses 
Cash disbursements 
Cash receipts 
Cu rrency conversion 
Planned expenses 
Planned versus actual 

Marketing management Advertising-expense analysis 
Advertising response-ratio analysis 
Pricing analysis 
Sales analysis 
Commissions 
Sales forecasting 
Budgets 
Expenses 
Sales-performance ranking 

Loan analysis 	 Amortization schedule 
Break-even analysis 
Interest expense 
Loan comparisons 
Personal-financial statement 

Table 1: Wo rks /ate Optional Ta skware. Taskware is provided 011 microcassette tape (see photo 3) .  Prices fo r the tapes listed range fra nz 
$29.95 to $49. 95. 

batteries. The color is dark slate gray 
with button keys in two lighter 
shades of gray (see photos). The dis­
play is on the left near the top of the 
machine, and a speaker and cassette 
drive are on the right. The built-in 
microphone fits in a barely noticeable 
slit in the front of the machine. On 
the right side are plugs for an exter­
nal microphone and headset and a 
volume control. Two phone connec­
tors, the serial port for the optional 
portable plotter (see photo 2), and the 
AIC adapter/recharger connector are 
in the back; the LCD brightness con­
trol is on the left side. Batteries can 
be replaced by removing a small 
panel on the underside of the 
machine. 
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Keyboard 
The calculator-style button keys are 

well spaced and have a nice touch . 
With the help of the 10-key buffer, I 
found I could type very fast. All the 
keys on the keyboard repeat. 

Notice the large diamond-shaped 
pointer control pad between the 
typewriter keys and the numeric key­
pad. Pressing a ribbed area at the top, 
left, right, or bottom moves the 
pointer between cells in the expected 
direction. Within a cell, data is 
entered by typing and edited by 
backspacing and retyping. However, 
in the edit mode, the pointer-control 
pad can move the cursor across char­
acters for selective editing. 

Five function keys at the top of the 

keyboard have green labels identify­
ing them as Calc, Finance, Memo, 
Phone, and Time. Memo, Phone, and 
Time are spreadsheet application 
templates. Calc splits a display into 
two windows, with the lower win­
dow functioning as a calculator. 
Finance produces sets of software 
keys that help you calculate deprecia­
tion, loans, and net present value. 

All the software templates have five 
softkeys (called "action keys" in the 
Workslate) at the bottom of the dis­
play that correspond to the keyboard 
function keys. When no softkeys are 
displayed, a function key calls up its 
labeled function. When softkeys are 
displaye d, the corresponding func­
tion key calls into action a softkey 



extrn-:wide 

function. However, with the use of 
the green Special key (at the bottom 
of the keyboard), the labeled func­
tions can always be accessed. 

The photos show that green labels 
are assigned to many keys other than 
the function keys and that green 
characters are next to some of the 
keys. Pressing the Special key along 
with a second key produces the 
result labeled in green next to the sec­
ond key. 

A row of dedicated keys on the left 
side of the keyboard includes the 
On/Off control and the traditional 
Shift key. The Cancel and Options 
keys work with the software. Cancel 
rescinds a command or returns you 
to a previous layer of softkey func­
tions; Options calls up three sets of 
softkey commands, including an 
On/Off toggle for the keyboard click. 
(More on these options in the soft­
ware section.)  

The Worksheet key to the right of 
Options is used to move between 
worksheets. Pressing this key pro­
duces softkeys labeled with work­
sheet names. 

The familiar Return (or Enter or 
left-legged arrow) key has been 
moved to the bottom row (to the right 
of the space bar) and relabeled Do It. 

The numeric keypad, to the right 
of the typewriter keyboard, has num­
bers 0 through 9 and dedicated keys 
for addition, subtraction, multi­
plication, division, decimal point, 
and calculation (formula or ) . A= 

variety of other characters often used 
in formulas, such as parentheses, 
brackets, and less-than and greater­
than signs, appear on the keypad in 
green and can be accessed with help 
from the Special key. 

The numeric keyboard can be re­
configured as a telephone keypad 
rather than a calculator by using one 
of the Options softkeys, and Con­
vergent Technologies provides an ap­
propriate overlay. 

People who make their living with 
typewriter keyboards rather than 
numeric keypads will find this key­
board inconvenient. A typewriter it 
isn't. The Return key, period, and 
apostrophe, for example, are in the 
wrong places, and there is no right 
Shift key. However, this keyboard 

Photo 2: The Wo rks/ale options. The battery-powered plotter can fo rm 40 to 80 characters 
in fo u r  colors 011 a line or print them sideways fo r spreadsheets. The Metric coli­
verier template on the screen comes on the Travel Taskware tape. 

should be fine for two-finger typists 
and occasional note-takers . 

Display 
The 16-line by 46-character LCD 

was designed by Convergent Tech­
nologies and built in Japan by a com­
pany Convergent Technologies won't 
identify (it's neither Sharp nor Ep­
son) .  The software uses the top line 
of the display as a status line telling 
you the name of the worksheet, the 
contents of a cell, the percentage of 
memory remaining, and today's date 

. and time. (Remember, there's really 
only one application-you're always 
in a spreadsheet program . )  The 
status line may also contain a phone 
icon, an alarm message, and a tape 
counter if appropriate. The bottom 
three lines are used for the softkeys 
(lines 15 and 16) and system 
messages or prompts (line 14) .  

The display is easy to read, and 
contrast can be adjusted. With a dis­
play size of more than half that of a 
desktop monitor, several spreadsheet 
rows and columns can be viewed on 
the screen at once. Scrolling is by line 
or page. 

Microprocessor 
The Workslate uses the Hitachi 

6303 microprocessor, a low-power 
CMOS (complementary metal-oxide 
semiconductor) version of the 8-bit 
Motorola 6800. This central processor 
was chosen for its ability to move 
blocks and its onboard l/0 ports. 
Clock speed is 1 .228 MHz. 

Memory and Power Supply 
The Workslate comes with 64K 

bytes of ROM and 16K bytes of RAM . 
One spreadsheet with 16K bytes of 
data or up to five spreadsheets with 
a total of 16K bytes of data can be resi­
dent in RAM . The amount that can 
be stored in RAM depends on actual 
data entered into a spreadsheet, not 
the number of cells in the spread­
sheet. The 16K bytes of stored data 
could, for example, be in 1000 cells, 
each with 16 bytes, or in 2000 cells, 
each with 8 bytes. RAM memory is 
saved whether the machine is on or 
off. Power can be supplied with four 
AA batteries, an external A/C 
adapter/recharger, or an optional 
nickel-cadmium power pack. One 
backup button battery protects 
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memory for up to two months. Warn­
ing messages indicate when to replace 
main and backup batteries. The max­
imum power requirement is 1 watt. 

Standard microcassette tapes pro­
vide external storage for audio and 
digital information. The built-in dual­
track microcassette recorder fro 

' 
m 

Olympus can store 30 minutes of 
audio or 5 worksheets (80K bytes) on 
each side of a tape.  Normally, audio 
is stored on one side of a tape and 
digital information on the other.
Worksheets, however, can have 1 
minute of voice annotation on the 
same side of a tape. Users can listen 
to this recording while worksheet 
data ,is being loaded into RAM. A 
typical 16K-byte spreadsheet can be 
loaded into RAM in about 60 sec­
onds. The transfer rate to tape is 2400 
bps, and data is stored in a density 
of 2560 bits per inch (bpi) .  

Communications 
Both voice and data communica­

tions capabilities were given very 
high priority in the Workslate design. 

The machine comes with a 300-bps
internal LSI (large-scale integration)
modem and can dial in To uch-Tone or
pulse mode. The Wo rkslate comes
with a phone cable and has two 
phone plugs in the back. Workslates 
can be plugged into a standard 
modular telephone jack or connected 
in series between the wall and a stan­
dard telephone. 

The Workslate comes 
with a phone cable 
and has two phone 

plugs in the back. 

In data mode, modem/phone func­
tions include auto-dial, auto-answer, 
manual answer, manual originate, 
acoustic coupler, and data-to-talk 
mode-switching. Voice mode gives 
you auto-dial, auto-answer with 
taped message, manual voice answer, 
speaker phone, call holding, conver­
sation recording/playback to phone, 
and talk-to-data mode-switching. The 

Workslate can answer the phone and 
play a message tape, but it can't 
record phone messages. Chances are, 
though, you would keep the machine 
with you rather than use it as a tele­
phone answering machine. 

Communications can be unat­
te nded.  Terminal configurations in­
clude XON/XOFF, DTR/CTS (with an 
optional I/0 box), or "no" hand­
shake; even, odd, zero, one, binary 
(for receiving 8-bit code) or no pari­
ty; character echo on or off; and line 
termination with crlf, cr, or If. 
Ac ous tic coupl er, answer-back 
pas sword memory, send /receive 
sec  urity, and sin gle -keystroke 
transmission of user-defined strings 
are also available . Worksheets are 
represented in 7-bit ASCII; 8-bit 
codes (such as line drawings) are sent 
masked down to 7 bits and surround­
ed by tildes. 

The serial port can be used for 
9600-bps direct-conn ection data 
transfers. An optional I/O 
put) box ($199) plugs into this port 
and provides 300-, 1200- , or 9600-bps 

App l ied 
Statist ics 
tor Micros 

Bus iness 
Scientific 
Data 
Plott in g  Softkit # 2 Softkit # 7 

Data Plotting Software for Micros- This 232 pg book/disk package contains 

1 8  programs in BASIC for processing and plotting data: Histograms, pie charts, 

log plots, regression, statistical analysis, curve fitting, barcharts , stock market 

charts, 3D views of surfaces, data management, applications to science, 

engineering and business. 

Special features include writing text over graphics, automatic scaling and 

axis labelin g ,  automatic replotting when data is changed. 

Book contains program listing in Apple soft BASIC with theory, equations and 

full documentation. Disks contain same programs in Applesoft BASIC or IBMpc 
BASICA. Use the programs as-is or modify and combine for your own special 
applications. 

Please send O Book- $30.50 

OApplesoft Disk- $19.95 

O IBMpc BASICA Disk- $19.95 

0 check enclosed 0 vlsa/mutercard 
card no. e xpiratio n date 

call (61 7)934-0445 for fastar delivery 
KERN PUB LICATIONS • P.O. Box 1 029BN • Duxbury, MA 02332 
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Applied Statistics for M icros- This is a package of professional level 

statistics programs for use in business, science and engineering. Book contains 

program listings in BASIC alongside theory and documentation. Optional disk 

contains same programs in BASIC. 

Book gives clear, easy-to-read tutorial on errors, statistical distributions, 

hypothesis tests, variance, covariance, regression, response surfaces and 

time series. 22 programs calculate normal, chi-square, t and F distributions; 

variance with randomized blocks, Latin squares, factorials, response sur­

faces. Hi-accuracy multi-linear regression program has data handing and transfor­
mation. Also programs for hypothesis testing, sorting and smoothing . Numerous 
practical applications. 

Assumes no prior knowledge of statistics. Used as a text for years at a leading 

university. 

Please send: 0 Book- $38 0 IBMpc BASICA Disk- $26 O Applesoft Disk- $26 0 CP/M86 Disk- $26 

0 check enclosed 0 visa/mastercard 

card no. .expiration date 

call (61 7 )934-0445 for faster delivery 
KERN PUBLICATIONS • P.O.  Box 1 029BN e Duxbury, MA 02332 
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communications. Convergent Tech­
nologies is currently working on soft­
ware that will run on its other ma­
chines as well as on the IBM Personal 
Computer to facilitate data transfer 
from Workslate to those machines. 

Printer 
The optional ($250) b attery­

powered portable plotter connects to 
the serial port and plots worksheets 
at a rate of about 8 characters per sec­
ond. The Microprinter is 7 by 81fz by 
11fz inches and weighs less than 3 

with batteries. It's powered 
by four AA alkaline batteries or a 
nickel-cadmium pack, has an A/C re­ · 

The optional I/0 box has RS-232C 
and Centronics ports and can be 
used to connect letter-quality or dot­
matrix printers to the Wo rkslate. 

Software 
The operating system is pro­

prietary, multitasking, and invisible 
to the user. Multitasking lets you 
work with spreadsheet data while 
you're on the phone, printing, or 

The operating system 
is proprietary, 

multitasking, and 
invisible to the user. 

Special key and then the particular 
function key. 

Each ROM template has its own set 
of softkey functions. Memopad is 
used for audio or text and includes 
record, stop, play, forward, and 
reverse functions for the 
tape. The default column width in 
this template is set at 40 characters for 
note-taking. Text is entered one line 
at a time; there is no word wrap. The 
contents of a cell (one line of text) can 
be moved to an edit line for word­
processing functions such as insert­

characters. 

charger, uses roll paper, and comes 

The Phone List template controls 
communications. Softkey functions 
include dial, answer, speaker, ter­
minal, and hang-up on the top level . 
Selecting "terminal" brings up pause, 
send, receive, talk, and hang-up soft­
keys. The Workslate draw option was 
used in this template to create divi­
sions between columns. Column A, 
titled Name, is 15 characters wide; 
Column B is a vertical line (draw 
character) 1 character wide; Column 
C, Phone Number, is 13 characters 

with four colored pens. (Negative 
numbers print in red . )  It can print 
40-character lines, 80 characters in 
condensed mode, or 90-degree side­
ways characters for extra-wide 
spreadsheets. The printer is  based on 
the pen mechanism developed by 
Alps, a Japanese corporation, but 
manufactured by Convergent Tech­

loading or saving data. You can create 
your own spreadsheet forms using a 
blank worksheet or start with one of 
the three ROM templates: memo 
pad, phone list, or time/calendar. 

nologies. 

The ROM templates are always 
available through the five function 
keys. If a displayed softkey label 
doesn't correspond to the matching 
function-key label, you just press the 

Graph ics 
for the 
I B M pc 
Apple I I  Softkits # 5, 6 

This is a spectacular collection of graphics programs for the IBMpc and the 

Apple II or lie. It contains more than 60 programs in BASICA. They're listed 

beside theory and equations in a 280 page self-teaching guide. An optional 

program disk is available. 

These programs will show you how to write your own 2D and 3D graphics 

software and they will give you many useful, ready· to-run graphics routines 

to incorporate in your own software. 

Programs are menu driven and modular. They show how to use elementary 

graphics commands and do 2D and 3D translation, rotation, scaling, clipp· 

ing, windowing, hidden line removal, shading, perspective, hi-speed anima· 

lion, with applicationsto science, business, engineering and games. 

Adopted as a text in  many leading universities. We know you will be pleased. 

Please send: 

D IBMpc Book· $30.50 O IBMpc BASICA Disk· $21 .50 

D Apple Book· $30.50 D Applesofl Disk· $21 .50 

0 check enclosed 0 visa/mastercard 
card no. expiration date 

call (61 7)934-0445 for faster delivery KERN PUBLICA1\0NS e P.O.  Box 1 029BN e Duxbury, MA 02332 
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3DDesig ner 
Softkit # 8 

This is a professional 3 dimensional graphics design program . With Deslgner
30 

you can interactively create 3D drawings on the screen, rotate in 3 dimen· 

sions, enlarge, view in perspective, store on disk, recall and update. 

Run Deslgner
30· a cursor appears on the screen with a set of 3 dimensional 

coordinate axes. Move the cursor around in 3 dimensions identifying node 

points, lines and points defining curves. Curves fit through points using a 

cubic spline algorithm. See your 3D picture being created on the screen. 

X,y,z coordinates are displayed as the cursor moves. Then enlarge, rotate, 

store your 3D picture on disk, recall and modify. 

The picture stored on disk is a text file of node x,y,z coordinates and the 

lines and curves comprising the 3D object. Interface Deslgner
30 

to other pro· 

grams through this disk file. Use Deslgner
30 

as a graphics pre-processor for 

your own applications software. 

Deslgner
30 is supplied on disk in machine language with a user's manual. 

Perfect for CAD/CAM applications. 

Please send 0 Apple Deslgner
30

·$85 

D IBMpc Deslgner
30 

- $85 

Address 

City/State/Zip 0 check enclosed 0 vlu/mastercard
card no. expiration date 

call (617 )934-0445 for faster delivery 
KERN PUB LICATIONS • P.O. Box 1 029BN e Duxbury, MA 02332 
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Photo 3: The Wo rks/a te's calendar is resident in ROM and can be assigned to any Wo rksheet 
with the Time function key. The user-modifiable template has fimnulas fo r a two-week cn/en­
dm: Reminder alarms can be set fo r any appointment. Ba ttery power keeps RAM memory 
active, and n backup battery provides an extra two months of menwry protection . 

wide; D is again a vertical line; and 
E, Company, is 10 characters wide. 

The Calendar (or Time) template 
(see photo 3) is designed to hold a 
two-week calendar. Column A is 
used for morning times, B for dates 
and date formulas, C for afternoon 
times, and D for the day of the week. 
Date arithmetic is built-in so that 
when a current date is typed in to cell B1, the Workslate calculates the re­
maining dates. The softkey functions 
are alarm, date, set time, timer, and 
reset. When the "timer" function is 
set, the Workslate tracks the length 
of a phone call . You can then enter 
this time into a client billing spread­
sheet. 

ROM templates can easily be modi­
fied by a user and their softkey func­
tions can be assigned to any work­
sheet. Worksheets can use 128 col­
umns and 128 rows; however, the 
maximum spreadsheet size is 1000 
cells. Worksheets without ROM 
templates attached can be Standard 
(no softkey labels assigned) or 
Finance (financial formula softkeys 
assigned) . Cells can hold words, 
numbers, dates, times, formulas, or 
"draw" characters. 
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The depth of the spreadsheet capa­
bility belies the size of the computer. 
More than 40 formula functions (see 
table 2) are available for any cell, and 
more than 30 editing/formatting op­
tions can be accessed by pressing the 
Options function key at the bottom 
of the keyboard . 

There are two methods of entering 
formulas. In the interactive mode, the 
system builds formulas such as 
average, minimum, maximum, total, 
and copy cell for you depending on 
the softkey selected. You can enter 
your own formulas in direct entry 
mode. Cell references may be specific 
cells, a number of individual cells, a 
range, or any combination. Relative 
cell references are entered by point­
ing to a cell . If a relative reference 
changes, the worksheet is auto­
matically readjusted. 

Options are organized into three 
sets of five, each selected by using the 
function key corresponding to the 
softkey label. Each set of options has 
additional layers of softkey functions. 
Within this structure you can sort col­
umns of data in ascending or de­
scending alpha or numeric order; 
copy, move, delete, and format data 

in cells; draw lines and boxes using 
and expanding ASCII characters 
(ph oto 2); recalculate a worksheet; 
specify printer-pen colors and 
margins; set communications pro­
tocol and password protection; 
change column width; and create or 
link vertical and horizontal windows. 

The Workslate has no Help func­
tion. The project team decided at the 
beginning that the software design 
would have to be understandable 
without additional on-screen help. 

Designing the Workslate 
The Workslate's design reflects an 

enormous amount of end-user inter­
action during development and the 
company's intention from the begin­
ning to design a machine to do a few 
specific tasks very well .  

Matt Sanders, vice-president and 
general manager of Convergent Tech­
nologies' new Advanced Information 
Products Division, said the project 
began for him about a year and a half 
ago. At that time, as the sole 
employee of the new division, he was 
charged with developing a computer 
for the low-end market. His first 
responsibility was to develop pro­
posals for the next generation of 
machines. He began researching the 
project by wandering through corpo­
rations and from one small "Main 
Street" business to another asking 
people what they were doing with 
their computers. 

It became obvious to him that 
while clerical and administrative peo­
ple were using word-processing 
functions, managers and proprietors 
were using spreadsheets. In addition, 
this latter group of business profes­
sionals spent much of its time on the 
telephone and managing its calen­
dars. While the managers were in­
terested in communications to larger 
machines and databases, they were 
not at all interested in word process­
ing. Sanders became convinced that 
an electronic-spreadsheet machine 
with integrated time-management 
and communication functions could 
be designed and targeted specifical­
ly for this audience. (This decision to 
build hardware and software in 
tandem, starting from the ground up, 
probably accounts for some of the 



n umbers 

Workslate's surprisingly quick pro­
Puts dollar sign at beginning of formula result. Does not convert to dollar 

cessing speed.)  	 $ 
decimal position.

Sanders's second responsibility Specifies cell reference to be absolute, not relative. . . 
Returns absolute value of argument. Single parameter IS numer1c value, cell 

reference, or formula. 
Accelerated depreciation. Calculates depreciation value based on number of 

periods, percentage rate, cost, investment-tax-credit percentage, and penod 


number. Any value may be · cell reference. 

Sets date and time when alarm should activate. Alarm may be set to beep 


when conditions entered in formula are met. 

Returns logical value true if all specified argument values are true. Other­


wise, returns false. Argument entries must be logical values. 


Calculates numerical mean average of all cells contained in given argument. 


If no numeric cells are in the l ist, the average is zero. 


@
and what he found the hardest part Abs 

of the project was hiring the project 
team . He said you begin with a vi­
sion of the team and the machine in 
your mind, but once you begin hir­
ing people, you find you're complete­
ly wrong. "You hire the first person 
and suddenly it's not your product, 

ACRS 

Alarm 

And 

Average 

it's the two of yours. Then you look Count Returns number of cells that contain or formulas that evaluate to 
for the third person. The result is that 
the product gets better and changes 
right in front of your eyes:' The Ultra 
team (as the project came to be 
called) is composed of people hired 
away from Savin, Texas Instruments, 
Motorola ,  Ata ri ,  and Hewl ett­
Packard. 

The Ultra team started by taking its 
ideas on the road, testing the Work­
slate concept with groups of poten­
tial end users in New York, San Fran­
cisco, and Chicago. These one-day 
brainstorming sessions evolved into 
an ongoing interaction .  Local mem­
bers of the users group have partici­
pated on a weekly basis, stopping by 
Convergent Tech nologies' offices 
nights, weekends, and at lunch time 
to try out the latest software and 
hardware designs. Long-distance 
communications have been kept up 
through newsletters, questionnaires 
("Rate the following 10 functions in 
order of priority"), and exercises 
("Im agine you're a copywriter 
describing this product") . 

Karen Toland, marketing manager 
for Convergent Technologies, acted as 
a liaison between the user groups 
and the software-development team. 
She noted that being able to cite ac­
tual examples from end users gave 
her additional support when she was 
bargaining for changes with software 
engineers constrained by 64K bytes 
of ROM and aggressive schedules. 
End users were no longer invisible. 
They were in the next office. The 
result of this iterative process is evi­
dent in the simplicity and depth of 

numbers in a specified area. 
Date 	 Value of cell is equal to current system date when recalculation is performed. 

There are no parameters for this function. 
Decl ine 	 Decl ining balance. Indicates specific depreciation value based on number of 

periods, percentage rate, book value, and period number. 
Delay Number of seconds to delay the system from sending information. 
Dial Dials the number supplied. A second parameter determines the nature of the 

call, talk, or data. Default is "talk" if no parameter is supplied. 
FutrValue 	 Calculates future value in interest calculations based on percentage rate , 

periods, payment, and present value. 
Go To Moves pointer to a specified cell reference. 

I f  Describes logical value, then value, and optional else value. 

Index Returns value of cell selected by a relative numeric subscript reference 


within a specified range of cells (area and single cell reference). The result is 
the contents of that cel l .  

lnt 	 Integer. Returns argument as a whole number. Calculated as nearest whole 
number less than the value entered. 

I s  Err 	 Returns the logical value true if argument is any of the error values. 
Keep 	 Requires four parameters. First describes where incoming information should 

be stored in a worksheet. The next three describe the exact location of infor­
mation as it would display in terminal window in terms of beginning line 
number, starting character position, and number of characters per l ine of the -
area to be kept. 

Line 	 Replicates a specific character a specific number of times. 
LookUp 	 Searches for arguments in first row or column of area reference as table . 

Returns contents of the cell from the last row or column of table. Numeric 
value and range parameters are required. 

Max 	 Produces largest arithmetic value in area specified. Area may be specified 
by a list or range of cell references. 

Min 	 Produces the least arithmetic value in area specified. Area may be specified 
by a list or range of cell references. 

Mod Returns remainder of dividend divided by divisor. 
NPV Produces present value of a series of periodic future receipts, given a dis­

count rate. The two parameters are percentage rate and list. 
Not 	 Returns the opposite of the logical value argument. 
Or Returns the logi9al value true if any value in  the list is true. 
Payment Calculates the amount of payments based on periods, percentage rate, pres­

ent value, and future value. 
PresValu 	 Calculates present value in interest calculations based on percentage rate, 

periods, payment, and future value. 
Round Rounds a value to the num ber of digits specified. 

Send Transmits a string of information. Used in sign-on functions. 

Straight Straight-line depreciation calculation based on periods, book value, salvage 
· 

value, and period number. 
Sum Years 	 Sum of the year's depreciation calculation based on periods, book value, 

salvage value, and period number. 
Total Calculates the total amount of area specified. 
WaitFor Waits for a specified string to be sent to the system. 
; or - PauseI 	 Date 

Time< Less than > Greater than 
Equal to *% Percent< =  
Not equal to the software, in labels such as Do It 

assigned to dedicated keyboard func­ > =  Greater than or equal to tion keys, the use of softkey labels, 
and the integration of communica­ Table 2: The Works/ate includes more than 40 function formulas that can be used in a 
tions and time management within direct-entry formula mode. 
spreadsheet applications. 
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Trends 
It will be interesting to watch the 

development of portable computing. 
The Workslate machine comes to 
market a short time after the intro­
duction of the first battery-powered 
portables and points in a direction 
different from that of the full-
functioned Dynabook concept that 
the Gavilan and Grid portables try to 
approach . The concept of designing 
a machine specifically to handle the 
most important tasks for a particular 
segment of the population could easi­
ly be carried into other areas. An ob­
vious choice would be to target a 
machine for people who work with 
words. It wouldn't be a surprise if the 
Workslate team began putting its 
energies into designing a "word" 
slate or perhaps a slate for students, 
doctors, or architects. 

In last month's BYTE West Coast, 
Trip Hawkins of Electronic Arts said 
that one reason he built Electronic 
Arts on the model of individual pro­
ducers and artists was because the 
framework of large corporations often 

inhibits the quick development of in­
novative products. Indeed, as you 
look through this month's BYTE, it 
becomes apparent that the only way 
IBM Personal Computer peripheral 
and compatible manufacturers can 
keep their edge is if they can move 
faster than IBM. 

Convergent Technologies, primar­
ily known as a manufacturer of mul­
tifunctional workstations for the 
OEM (original equipment manufac­
turer) market, took a radical, if not 
entirely new, approach when it sent 
Sanders on his mission. The Ultra 
team had the best of both worlds. Its 
members had the advantage of "start­
up" enthusiasm and corporate finan­
cial backing. The entire Workslate 
project took little more than a year. 

The fate of the Workslate will be 
due at least in part to the contribu­
tions from end users drawn into the 
product design early in the project. 
Sanders called the Ultra team a 
"talented group of software engi­
neers, marketing, human-interface, 
and testing people all working as a 

LET @0ે& WORK FOR YOU 

GINA Sells Systems 
G I NA is an i nteractive 
point-of-purchase 
sales aide which 
acquai nts custom­
ers with compute r  
basics a n d  helps 
define their needs. 
G I  N A's friendly 
format gives you r  
customers confidence i n  
using a computer. 

GINA Saves Time 
And Money 
While G I NA enter­
tains and i nforms 
you r  customers, 
you r  staff is free 
to close sales. 
Si nce G I NA pre­
qualifies custom­
ers, less time is 
spent on each sale. 
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GINA Gives You a Choice 
G I N A  recommends 

generic systems. 
If  you choose 

G I NA + ,  you can 
promote specific 

brarJd-name 
systems. 

For more informa­
tion about how G I NA 

can help i ncrease yo u r  
profits and productivity, cal l 

(41 5) 697-3861 
(800) 352-9999 

SYSTEM
VISION 
CORPORATION 

199 Cal ifornia D r. 
Su ite 207 
M i l l  brae, CA 94030 

Circle 454 on inquiry card. 

team on behalf of the end users." He 
said that a clinical laboratory and 
cognitive psychological approach 
rather than an interactive approach to 
design probably would have resulted 
in a different product-perhaps a 
more efficient one. But Sanders went 
on to say that the company decided 
it was going to have fun. "We did it 
grass roots. We wanted to do it 
interactively." 

If the Workslate is a resounding 
success, it's possible that other com­
panies will borrow Convergent 
Technologies' idea of small design 
teams working directly with potential 
users to design products specifically 
for vertical markets. 

Intel's BPK70-4 Bubble Storage 
Subsystem 

Whatever direction the portable 
computing field takes, it will un­
doubtedly be influenced by Intel's re­
cent announcement of a price drop 
for its BPK70-4 1-megabit (128K-byte) 
Bubble Storage Subsystem. 

Bubble-memory storage falls some­
where between RAM and disk stor­
age in application. Like RAM, bub­
bles offer compact, solid-state read / 
write memory storage, but they're 
much slower. Bubble memory is six 
times faster than floppy disks with 
one-third the power requirements 
and 1000 times better error rates, and, 
like disks, the memory is nonvolatile. 
But until now, bubble systems have 
been too expensive for wide applica­
tion such as mass-storage memory. 
As a result, bubble memory has often 
been the forgotten stepsister in the 
microcomputer . industry. 

Intel's 1979 price for its bub­
ble-memory system was a whopping 
$2500. Today's volume price for the 
Bubble Storage Subsystem is $199 (in 
production lots of 5000), and a two­
step, two-year price-reduction pro­
gram will drop the tab to a guaran­
teed $99 (for lots of 25,000) by the 
fourth quarter of 1984. That will mark 
the first time bubble memory will 
cost less than $100. 

With a BPK70-4 system you get 1 
megabit of nonvolatile, solid-state, 
read/write memory and a mean-time­
between-failure rate of 40 years with 
a system operating continuously at a 

C i rcle 21 on i n q u i ry card. ---+ 
• f 
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Photo 4: The 4-megabit Helix bubble-memory boa rd plugs i11to an IBM Personal Computer slot fo r quiet, nonvolatile mass sto rage. Tile 
Helix PCBM is switch -selectable (on-board ROM BIOS bootstraps DOS from tile bu bble or floppy disk) and is configu red as a fixed disk. 

temperature of 55 degrees centigrade. 
Average access time is 40 millisec­
onds. 

The "subsystem" consists of a 7110 
1-megabit bubble-storage device ac­
companied by a set of Intel's LSI sup­
port chips that run the storage unit 
and interface with the micropro­
cessor. The set includes a 7220-1 con­
troller, a formatter/sense amplifier, 
current pulse generator, and driver 
circuits. The bubble-memory sub­
system can operate in parallel for 
faster memory transfer or multi­
plexed for low power consumption . 
A software program acts as a conduit 
for information between the bubble 
system and the external system. 

An additional controller, the 
7220-4, which supports up to eight 
BPK70-4 Bubble Storage Subsystems, 
can be purchased separately and is 
also being reduced in price. 

The next price step for Intel is a tar­
geted $150 tab by 1986 for its 7114 
4-megabit bubble system . The 7114 
will be compatible in form and func­
tion with the 1-megabit kit for easy 
upgrade design paths. By that time, 
a new generation of bubble devices, 
built around the 16-megabit bubble, 
should make its first appearance. 

Because of their high price, reli­
ability, and immunity to environ­
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mental stresses, bubbles have been 
used primarily for mass storage in 
military, manufacturing, and indus­
trial applications. They've found 
homes in battlefield command and 
communications terminals, factory­
floor robots, aircraft navigational sys­
tems, and numerical control ma­
chines for machine-tool manufac­
turers. 

A bubble's 
nonvolatil ity eliminates 

the need for backup 
batteries and lowers 

the power 
consumption . 

Price reductions to less than $300 
per unit in 1982 have helped bubbles 
move into point-of-sale and banking 
terminals and portable computers, 
notably the Grid Compass (with 3 
megabits of bubble memory) and the 
Teleram. 

Bubble memory has many advan­
tages over tape and disk storage for 
portable manufacturers and users. A 
bubbl e's nonvolatility eliminates the 
need for backup batteries used to 
protect RAM memory and lowers the 
power consumption. (The Teleram 
uses power cycling techniques to 

shut off power to the bubble when it 
is not accessed . )  With no moving 
parts in the system, problems caused 
by dust, vibration, shock, and wide 
temperature ranges disappear, reduc­
ing maintenance problems and in­
creasing reliability. In addition, be­
cause the system is protected with a 
sleeve of magnetic shielding material, 
it can be used in the vicinity of strong 
magnetic fields without damage. The 
density and compactness of bubble 
systems make 128K bytes of mass 
storage easily possible in a briefcase 
computer, and the absence of disk 
drives reduces a portable's weight. 

Grid's solution to the problem of 
how to load programs into a com­
puter that (initially) didn't have a disk 
drive was to have Compass owners 
use the built-in modem to load pro­
grams over telephone lines from a 
Grid central computer. 

Loading programs is not a prob­
lem, though, when bubbles are used 
in networked office systems. In this 
type of system, bubbles can provide 
a large amount of working storage for 
application programs and data load­
ed from l arge . co mputers into 
workstations that may or may not be 
portable. It's possible that we'll see 
portable workstations plugged into 
an information network during the 
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Widely acclaimed as an editor, VEDIT has evolved to 
be much more. Only VEDIT offers the combination of a 
versatile full screen editor integrated with a powerful 
command language based on TECO. For the first time 
you' II be able to perform complex, yet useful, text 
manipulations that are virtually impossible with other 
editors or word processo rs. 

VEDIT is comp letely customizable -­ it easily 
configures to your favorite keyboard layout. Use any 
function or cursor key you wish. Plus, our total 
commitment to hardware support ensures that VEDIT 
will be perfectly matched to your individual needs and to 

Reviewers ' Comments 
'The performance of this product is nothing 
short of outstanding!' 
'VEDIT is a 'virtual' text editor. The amount 
of memory in your computer does not limit 
the size of the file you can edit.' 
'VEDIT acts just as its advertising and 
documentation claim, with no unexpected 
errors or other problems. If anything, the 
advertising claims for this product are 
understated.' 

'VEDlT's 'visual' mode, where you will spend 
most of your time, has a multiplicity of 
valuable one-or-two-keystroke commands 
which make it very easy to enter and modify 
text.' 

Frederick Zimmerman, Sextant 
- Fall, '83 

'VEDlT's by all odds the most flexible 
programming editor I've ever seen . '  
·one o f  its best features is multiple buffers ; 
that is, you can store chunks of programs in 
various places and pull them out into your 
main file when needed. '  

jerry Pournetle, Byte - September, '83 

operations. Hundreds of search/rep­
lace on dozens of files can be per­
formed by VEDIT without waiting or 
intervening 

Expect a lot from VEDIT. Its per­
formance and our support will make 
it the best software you will ever buy. 

CP/M is a registered tr.id.!lll:ltk of Digital Research Inc. MSOOS is :1. 1r.£demalk of MiCrosoft. 

VEDIT is available for virtually every 8080, Z80 
or 8086 microcomputer and operating system made ­
CP/M: " cP/M-86 , MSDOS & PCDOS. To order, please 
specify your computer, operating system, disk format 

VEDlT - Disk and Manual 
8080, Z80 or IBM PC . . . . . .  . . . . . . . . . . .  $150 
CP/M-86 or MSDOS . . . . . . . . . . . . . . . . .  $195 
Manual Only . . .  . . . . .  . . . .  . . . . . . . . . .  $18 

The Professional's Editor for Program Developmen" Wo rd Processing, So urce Code Translatio ns 

EXPECT A JDrJromVEDIT 


any microcomputer you are ever likely to own. 
VEDIT cuts programming time in 

half - with multiple file handling, 
macro capability and special features 
for Pascal, PL/1 ,  ·c, Cobol, Assem­
bler and other languages. And it can 
help with source code translations 
(example ZILO G to/from INTEL 
translator macros are included) . A 
complete line of translators will be 
available soon. 

Word processing is a snap with 
word wrap, paragraph and print 
functions. Command macros free 
you from tedious search/replace 

Tim Danetiuk, lnjo World - May, '83 

IBM is a trJdrourl<. of CompuView 
PRODUCTS, INC.

Ann Arbor, Michigan 48103 (313) 996-1 299 Telex - 70182 1 
Orders: P.O. Box 1349, Ann Arbor, Michigan 48106 

lnternalloru.l Busille!i> Muhines. Quotes from Info�' odd revi�Go)'Pright l983 by PopularComputln�:o I11C. a subsidialy of 
CW Communicatio�. Inc., FrJmlnghliTI, MA · R�nltd from lnfol'l'orld. Ql.lO!eS from H)"le revit.W Copyright l983 by Byte 
l'ublialkms, Inc. Quou5 from SaUlll review Corfri)\hl 1983 by Saum l'ubli!.hing Co. 

1955 Pauline Blvd., Suite 200 
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bubble-memory 

day and riding home in a briefcase at 
night. 

Helix PCBM 
Helix Laboratories of San Diego, 

California, has announced the first 
board for the IBM 

Personal Computer (photo 4) . The 
4-megabit Helix PCBM uses four In­
tel 7110-4 1-megabit bubble memories 
and offers 512K bytes of nonvolatile, 
high-speed mass storage for the IBM 
PC fts operation is completely silent 
and several timeEj.faster than a flop­
py disk. The 4-megabit Helix PCBM 
will retail for $1500, and a 2-megabit 
(256K-byte) board will cost $1000. 
When Intel's price reductions go in­
to effect in 1984, bubble memory will 
become highly competitive with 
RAM disks-comparable in cost, 
slower, but nonvolatile. 

The Cygnet Communications 
Co system 

Cygnet Technologies of Sunnyvale, 
California, introduced the Cygnet 
Communications Cosystem at the 
IBM PC Faire in San Francisco in 
August . The Cosystem (see photo 5) 
takes up a little more space than a 
telephone but provides a much 
greater range of communications. 
The Cosystem is designed to work 
concurrently with a personal com­
puter-at first release, the IBM PC. 

The Cosystem contains its own Z80 
central processor and 90K bytes of 
RAM, including 64K bytes of battery­
backed CMOS RAM for storing 
messages. While the user performs 
normal operations on the PC, the Co­

.system will perform background 
communications-automatically re­
ceiving or sending messages. The 
Cosystem automatically dials tele­
phone numbers from a directory of 
400 names. If a number is busy, the 
Cosystem will automatically redial it. 
A built-in text editor permits compos­
ing messages, a calendar/dock pro­
vides for scheduling appointments 
and receiving automatic reminders, 
and communications management 
provides unattended sending and re­
ceiving of electronic mail, including 
distribution lists and copies to listed 
parties. Communications software 
emulates 15 common terminals and 
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Photo 5: ThĞ Cygnet Communications Cosystem works with an IBM Personal Computer (and 
some compatzbles), extendmg the PC's communications capability by providing simultaneous 
voice and data communications, unattended automatic electronic mail, au tomated database 
access, and intelligent telephone features. 

supports file transfers and attach­
ment of data files such as spread­
sheets to electronic mail. The Cosys­
tem permits simultaneous spoken 
and textual communications and 
three-way teleconferencing. PBX 
functions are also included. 

With a built-in 1200-bps 212A 
modem, the Cosystem costs $1845. 
With a 300-bps modem, the price is 
$1495. A speaker phone costs an ad­
ditional $150. 

That's a fairly high price, but when 
you consider all the features that the 
Cygnet Cosystem provi des, the price 
seems more reasonable. Its features 
include a telephone, an auto-dial/ 
auto-answer modem, sophisticated 
communications software, concur­
rent operating system capabilities, a 
data buffer, and PBX (private branch 
exchange) functions. The only other 

feature that you might need is a 
voice-synthesis module that could 
politely tell unwanted callers that you 
were "in a meeting:' 

One of the nicest things about the 
Cosystem is that you apparently can 
interrupt work in a program on the 
PC, answer a telephone call (voice or 
data) on the Cosystem, and then 
return automatically to your previous 
place in the program.  The Cosystem 
thus offers personal comp u ter  
owners an  easy way to move into 
some very sophisticated telephone 
management and electronic commu­
nications. And all of this is accom­
plished without tying up the com­
puter's central processor. • 

Barbara Robertson, a West Coast kcllllical editor 
ofBYTE, ca11 be reached at McGraw-Hill, 425 Bat­
ten; St . ,  San Fm1 1cisco, CA 94 1 1 1 .  



User's Column 

The Late st from Chaos Manor 
A discussion of disk formats leads this month's foray into microland 

As Alice said, things flow here so. 
If that's true in microland, it's par­
ticularly so here at Chaos Manor. We 
try to stay out at the edge of what's 
happening. It's not always easy. One 
thing I've always insisted on is the 
best possible software, particularly 
for operating systems. I hate it when 
systems crash with text in them. 

Alas, it's not easy for users to 
understand what's going on inside 
the operating system.  Digital Re­
search's new CP/M documentation is 
greatly superior to the gibberish it 
used to publish, but the intricacies of 
the CBIOS (customized basic input/ 
output system) can be arcane indeed 
and are usually well beyond me. 

Fortunately, I don't have to know all 
these things. We've had Tony Pietsch. 
The good news is that Bill Godbout 
has put Tony to work doing software 
for Compupro; by the time you read 
this, the standard CBIOS that comes 
with Compupro equipment will be 
what I'm using now. 

That carries a number of pluses. 
For example, you can do amazing 
things to reconfigure your keyboard. 
Terminals operate reliably at 19,200 
bits per second. It's now easy to tell 
the system that you have a "Silicon 
Disk" (see apology below).  I can 
operate 5 1f4 -inch as well as 8-inch 
disk drives. Moreover, it's simple to 
change things around. You can do it 
inside the CBIOS, or you can change 
an external Submit program that runs 
automatically on start-up. Either 
works, and it sure makes things con­
venient. 

The good news is that Tony's 
CBIOS will be standard with Com­

by Jerry Pournelle 

pupro equipment bought through its 
Systems Centers. It will become the 
standard BIOS for all Compupro 
equipment, including previous stuff. 
Updates will be available for those 
who have older Compupro equip­
ment. In addition, the company in­
tends to set up a CBBS (computer­
ized bulletin board system) to help 
distribute new BIOS ideas, but only 
on the understanding that this sort 
of thing isn't supported by Compu­
pro itself. 

Things are a bit up in the air on 
this; it's also possible that Workman 
and Associates will distribute a heavi­
ly supported version of Tony's BIOS 
(Workman will supply the support) . 
Watch this column for more details. 
In any event, the CBIOS will come 
complete with source code, and 
you'll need Digital Research's RMAC 
to assemble it. Previous versions had 
to be assembled with Sorcim's ACT 
assembler. 

Let This Be a Lesson to You . . .  
Tony brought over the new CBIOS 

as soon as he's finished testing it. His 
machine is similar to our Golem: an 
8085 Dual Processor with lots of extra 
memory and various other bells and 
whistles. He'd even borrowed my 
5 1f4 -inch disk controller and drives. 

It was simple enough setting it up 
for the Golem, and while he was do­
ing it he told me of some of the more . 
interesting problems he'd run into, 
such as a bug in the disk-controller 
chip that interacted with the disk­
format routines to cause real quality­
assurance problems. That, however, 
was all fixed. 

The new CBIOS worked fine. Then 
came the bad news : Tony couldn't 
put the new system into Zeke II, the 
Compupro Z80 I write with, because 
he hadn't had a Z80 to work with, 
and it would take a couple hours to 
set up and check out. 

There was only one answer to that. 
"Be my guest;' I said. After a while 
he got tired of me hanging over his 
shoulder, and I went in to watch The 
A-Team . About midnight all was well, 
we tested everything, and he went 
home. 

I now had a new Systems Master 
Disk for Zeke II. Naturally I wanted 
to transfer a bunch of the programs 
from the old Systems Master over to 
it. Then I'd copy the whole works on­
to the old Systems Master, archive 
the new disk, and use the old one as 
the working copy. I expect you can 
guess what happened next. 

Late at night . Tired .  Through an 
asinine series of mistakes, I managed 
to reformat the new disk. As soon as 
it happened I knew, and despite a 
frantic stab at the Reset button I was 
too late. Frantic call to Tony. 

He hadn't made a copy. 
We shouted "Rule One!" at each 

other a couple of times, then 
laughed, although there wasn't any­
thing very funny about it . More than 
two hours' work was gone, and Tony 
was leaving town. The result was that 
I had the new system on the Dual 
Processor, and the old one on Zeke 
II, and I had a week to contemplate 
the error of my ways. 

Rule One: Thou Shalt Make A 
Backup Copy Immediately. 

Rule Two : Thou Shalt Not Insert 
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cannot 

The Only Master Iri Thy Machine Ex- . 
cept For The Purpose Of Making A 
Backup Copy. 

On these two rules hang all the law 
and the profits . 

One Overdue Apology 
As regular readers know, I'm 

enamored of disk emulators-that 
marvelous trick whereby you con­
vince your computer that a lot of 
memory is really a disk drive. It does 
wonders for spelling checkers, 
speeds up long assemblies, and in 
general makes life a lot easier. Even­
tually, I suppose, "memory drives" 
will be replaced by hard disks; but at 
the moment they're sufficiently good 
that I've been able to wait while hard­
disk prices fall (and hard-disk soft­
ware gets better) . 

Comes now the apology. In tracing 
the story of disk emulators, I've 
sometimes mentioned Mr. Peter 
Cheesewright and his Microcosm Re­
search company in London, but alas, 
I've often forgotten; worse, I've even 
tended to use his product name, Sili­
con Disk, as if it were a generic name 
for disk emulators. 

That's less than fair. To the best of 
my knowledge, Mr. Cheesewright's 
Silicon Disk was the first disk 
emulator available for microcom­
puters. I've never used Silicon Disk 
(a great name, that), but I have used 
his Microcache, and I'm quite im­
pressed; and people I respect tell me 
his Silicon Disk works quite well also. 

I know better, and I'll try not to do 
it again . My apologies. 

Ye Immortal Gods, 
Ëere Are VVe? 

Dr. Allan Trimpi and I are working 
on a book. He doesn't have a word 
processor. I, however, wasn't about to 
work with Stone Age tools like type­
written pages, so I told him I'd lend 
him one of the computers floating 
about Chaos Manor. 

Comes now the problem of select­
ing a machine. What's needed is an 
easy means of getting his files onto 
disks readable by Zeke II, since I'm 
pretty set in my ways . Of course, that 
ought to be easy. 

Hah. Easy it wasn't. Nobody's ma­
chines read other people's disk for­
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mats. This situation is plain getting 
out of hand! 

There is some hope in sight, but it's 
limited. A program called Uniform 
comes with the Kaypro II. It will let 
the Kaypro II read, write to, and for­
mat many single-sided 5V4-inch disk 
formats. However, that presents a 
number of problems even so. 

Example: Dr. Trimpi did much of 
his preliminary work with the Kay­
pro II. Now we needed to make 
8-inch disks for 2eke II to read. I 
asked my son Alex and his partner 
Barry Workman to help out. If I'd 
known what I was getting them in­
to, I might not have . 

Step One: the Kaypro II will read 
and write, but not format, 5 %-inch 
disks readable by the Xerox 820 
(which is also Cromemco COOS­
comp atible).  They used Ralph, 
Barry's Lobo Max 80, to format some 
disks in Xerox 820 format. (This step 
is no longer needed; Uniform now 
allows the Kaypro II to format disks 
for the Xerox 820. ) 

Step Two : put a system track, and 
PIP, onto each and every one of Dr. 
Trimpi's data disks. Now use PIP to 
transfer all the files from his disks (in 
the left drive) to the Xerox 820-format 
data disk. 

Step Three : put the Xerox 820 disks 
back in Ralph and use PIP to transfer 
to 8-inch IBM single-sided single­
density disks. These are readable by 
Zeke II . 

So far so good. There's worse . .  

Oh No! 
We needed the Kaypro II before Dr. 

Trimpi was finished. However, we 
weren't using the Z-100, so we lent 
him that. Only one problem: getting 
his Kaypro II files onto the Z-100. That 
wasn't hard . 

The Z-100 will transfer files from an 
8-inch disk drive; just plug it into the 
8-inch drive connector on the back of 
the Z-100. 

This is easy except for one tricky 
point: when you boot up the Z-100, 
the 8-inch drives must be connected at 
that time. If they_ aren't-if you boot 
up and then connect the 8-inch 
drives-the Z-100 will never learn that 
the 8-inch drives exist even if you do 
Control-C until you starve . 

Note well: the Z-100 will write to 
Compupro-formatted 8-inch double­
density disks, but the results are not 
always good. It will reliably write only 
to single-sided single-density IBM­
format (3740/1) 8-inch disks. On the 
other hand, it will (almost always) 
read double-sided double-density 
disks, Compupro format . If you want 
to be utterly safe, transfer your files 
to single-sided double-density Com­
pupro-format disks before reading 
them with the Z-100. That always 
works (although, alas, writing to 
them doesn't). 

Late addition: the Z-100 will reliably 
read and write 8-inch single-sided 
disks formatted by the Compupro 
Disk One Controller and the new 
Compupro Format program . You 
must select format 3, 8 tracks by 1024 
bytes, double-density. Other double­
density formats are not reliably read. 

However: then we got a Kaypro 4, 
which has double-sided 5%-inch 
disks. We decided to lend that to Dr. 
Trimpi. (Poor chap, he gets to check 
out the new machines . )  Now, the 
Kaypro 4 will read Kaypro II disks. 
Just boot up as usual, and put the 
Kaypro II disk in the "B : "  drive. All's 
well . 

Alas, he'd done a lot of work on the 
Z-100. We were recalling the Z-100 for 
tests with a new memory board. 
Nothing for it but to transfer his work 
to the Kaypro 4. 

Step One: transfer from Z-100 to 
8-inch disks. Easy. 

Step Two: make Xerox 820 disks on 
the Kaypro II using the Uniform pro­
gram. 

Step Three: use the Lobo Max 80 
to transfer from 8-inch to the 5V4-inch 
Xerox 820-format disks. 

Step Four: transfer from Xerox for­
mat to Kaypro II. Alternatively, yo u 
can boot up the Kaypro 4 as if it were 
a Kaypro II (i.e . ,  using the Kaypro II 
boot disk in your Kaypro 4); this 
makes the Kaypro 4 believe it has 
only single-sided disks. Alas, the 
Kaypro 4 read Xerox 
820-format disks, or indeed any other 
single-sided 5 V4-inch disk except the 
Kaypro ll-and it cannot run the Uni­
form program unless you boot it up 
as a II. (Kaypro says it's fixing this 
Real Soon Now. ) 
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Step Five: remove the Kaypro II­
format disk from the 4; reboot the 4 
as a 4; use the Kaypro II disk as a data 
disk and use PIP to send the files 
from it to a Kaypro 4 disk. 

Step Six: take a long pull at the 
slivovitz . . .  

Whimper 
There are a few problems with all 

this. As an example, the Xerox 820 
format, which is the common format 
through which these transfers had to 
be made, holds only 80K bytes per 
disk. Because an ffiM single-sided 
single-density disk holds 241K bytes, 
it takes quite a few of these transfer 
operations before you're done. Alex 
learned a lot of patience. 

There are also bugs, most of which 
are said to be fixed.  

The original distribution of Uni­
form from Micro Solutions had a 
menu option to make a Z-100 single­
sided disk (on the Kaypro II, which, 
recall, is a single-sided-disk ma­
chine) . Alas, it didn't do that. It made 
disks that the Kaypro could read and 

sided disks are no problem) . There is 
one expensive solution: you can get 
an external single-sided 5% -inch disk 
drive for your Z-100. Otherwise, 
forget th.2 whole thing. 

Tony tells me there's another solu­
tion: you can install a switch that 
makes the Z-100 believe one of its 
drives is single-sided. This is way out 
of my department, though, and I 
mention it only for completeness. 

A final note, in case anyone's still 
listening: the Morrow Micro Decision 
will read and write Osborne 1 single­
density disks. However, if you make 
one with the Lobo, although the 
Osborne will read and write to that 
disk, the Morrow can't. I have no ex­
planation, and by now I'm beyond 
emotion; I merely report . . .  

Help at Last 
There is a remedy to this, at least 

for me. After considerable persua'­
sion, Tony worked into his new BIOS 
the capability for supporting a whole 
raft of different 5% -inch disk formats. 
All you need is a 5% -inch disk-con­

troller board and a 5% -inch disk drive 
(plus, of course, a Compupro Dual 
Processor S-100 computer) . You can 
then read, write, and format about 65 
percent of all the 5%-inch disks in ex­
istence. This includes Otrona, 
Kaypro, Compupro, all flavors of 
Osborne, and Z-100. 

With Tony's new system we can 
painlessly read and transfer not only 
data files but software. 

There is one problem. Wi th 
40-track disk drives-such as the ffiM 
PC drives-things are very slow. This 
means you must read off the pro­
grams onto some other disk, such as 
a hard disk, 8-inch disk, memory 
disk, or, for that matter, even a dif­
ferent format of 5lf4-inch disk, and 
operate them from that; otherwise, 
you pay a severe (factor of two) speed 
penalty. 

It seems a small price to pay. This 
too will be available from Compupro 
about the time you read this. (I have 
it now, so I know it will work; the un­
certainty is in getting it all into 
production.) 

write, but the Z-100 could make no 
sense of them at all . 

This stopped direct transfer from 
the Z-100 to the Kaypro II. The bug 
is now fixed; owners of the old ver­
sion can send in their original dis­
tribution disks and receive the up­
dated version with the bug fixed. 
Those who received Uniform with 
their Kaypro II need not bother: your 
version doesn't even offer the option 
of formatting Z-100 disks. You11 have 
to buy the new Uniform (which has 
15 formats) from Micro Solutions. 

In case you're wondering why we 
didn't use the Z-100 to format Z-100 
disks-1 mean, it does seem reason­
able, doesn't it?-you may be able to 
guess the answer. The Z-100 cannot 
format single-sided disks. It can read 
them. It can write to them. It just 
can't format them. 

You may recall that the Z-100 uses 
disk-controller circuitry very close to 
that of the Compupro Dual Pro­
cessor-which is identical to the ffiM 
PC disk format. Thus, one ought to 
be able to read Z-100 ZOOS disks in 
an IBM PC, and vice versa, and in­

-deed one can. You just can't format 
single-sided disks in a Z-100 (double­

3L268 flavors isn't just a dieterS niglitmare.
If you want the world's 
best microcomputer data­
base management system to 
handle the most complicated 
inventory control problems, 
here's the scoop: 

dBASE IIĖ the relational 
database management system 
(DBMS) from Ashton-Tate. 

If you have a microcomputer 
and you'd like to put all your business 
informa tion management problems on ice forever, dBASEyou won't find a faster, better, more powerful solution 1 
than dBASE II. And it's just $700 (suggested retail price). 

For the name of your nearest dealer, drop us a ® 

line. Ashton-Tate, 10150 West Jefferson Boulevard, Culver Ci 
CA 90230. (213) 204-55701\SHTON ·TAJE 

Circle 35 on inquiry card. 
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Mrs. Pournelle's Dilemma 
Roberta Pournelle has had the 

summer off from her school and has 
decided to write her own book about 
how to teach people to read. She has, 
after all, been teaching incarcerated 
illiterate teenagers for a dozen years 
and has yet to find one she couldn't 
teach. But she thinks she can't write 
and wants me to work on the book 
with her. Fine, says I, only you'll have 
to work with a word processor. 

That was all right by her. 
When Roberta decided to do her 

book, the Epson QX-10 with Valdocs 
was still on my secretary's desk, and 
I was out of town. Valdocs was very 
easy at first, but sufficient problems 
arose to cause her to abandon it. 

She wasn't about to invade my of­
fice. Query: which machine should 
she use? 

Simple, thought I. Use Adeline, my 
Otrona portable. 

She did. She loved it. Came the 
next weekend, when I was scheduled 
to go make speeches. I packed up 
Adeline. Now what? ''Use Zeke;' said 
I. But she wouldn't, for fear of break­
ing something and ruining our live­
lihood. 

I showed her the Osborne Ex­
ecutive. There was only one problem. 
Adeline has WRITE, my favorite text 
editor, and she'd learned that; she 
wasn't about to learn a new text 
editor in midstream. 

I solved the problem by setting up 
the Z-100, which does use WRITE, 
and at last count she'd finished some 
30,000 words including 50 lessons. At 
least it's simple enough to transfer 
her files from the Z-100 to Zeke II . I 
merely have to carry the Z-100 from 
one end of the house to the other. 
Once it's physically next to Zeke, 
there's nothing to plugging in the 
8-inch disk drives. I'm sure the exer­
cise is good for me. 

Back to Dr. Trimpi 
Every now and again I get evidence 

to support my prejudices. 
By now, Allan Trimpi, MD, has 

used just about every machine and 
text editor around . He's had a spell 
using Zeke II while I was out of town. 
He's used Select on the Kaypro II. 
He's used Wordstar on the Kaypro 4 
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and the Osborne Executive . He's 
used WRITE on both Adeline the 
Otrona and Zorro the Z-100. He's 
even used Spellbinder on the Eagle 
1600. 

He prefers WRITE, regardless of 
the machine it's qn; enough so that 
we've had to go to some lengths to 
make that possible. Of course, he's 
creating text, much as I do, not pro­
gramming, or doing fancy format­
ting; but it's one more data point. I 
have yet to meet a creative writer 
who, having given WRITE a fair 
chance, didn't prefer it to the text 
editor now in use. 

Incidentally, Allan also loves the 
Kaypro 4, and the newer hard-disk 
Kaypro 10, both of which now run 
WRITE. 

WRITE Now 
Meanwhile, Tony Pietsch, who 

wrote WRITE more or less to specs 
drawn up by Larry Niven and me, 
has made arrangements to bundle 
WRITE in with some upcoming 
Compupro machines. By the time 
you read this, Compuprds "Shirley" 
(that was Compupro's internal code 
name; as of this afternoon, Bill God­
bout still didn't know the official 
name of the machine) will come with 
a large array of software that includes 
both WRITE and Sorcim's Super­
writer. 

I have also seen a version of WRITE 
with an install program that lets it 
run with a fairly wide variety of ter­
minals and printers . This will proba­
bly be distributed through Workman 
and Associates. 

I've seen a lot of text editors. One 
day I'll see one I like better than 
WRITE; certainly I can think of fea­
tures I want that WRITE doesn't 

. have. For example, I'd like a "line" 
count. 

That is : WRITE doesn't have 
"lines:' It's text oriented and marks 
the ends of paragraphs, not lines. (I 
can instantly change the on-screen 
format from a width of as low as two 
characters per. line to as wide as the 
screen. )  However, I sure wish WRITE 
gave me a count of the number of 
paragraph markers. I'd also like a 
command to allow me to jump to a 
particular paragraph; as it is, I have 

to page my way through the text . 
That's easier than it sounds because 
WRITE scrolls so fast, and of course 
I can always use the FIND feature, 
but a "JUMP x PARAGRAPHS" com­
mand would be useful. 

There are other features I'd like to 
see in a text editor. For example, I'd 
like an internal "desk calculator" and 
a way to embed "variables" into the 
text easily. Tony is keeping track of 
my suggestions; he swears that 
before I find a text editor I like better 
than WRITE, he'll have incorporated 
the new stuff. 

I love it when a plan comes 
together . . .  

More Apple Polish 
We have an updated Applicard for 

the boys' Apple II. This one has 128K 
bytes of memory disk. 

The Applicard, like the Microsoft 
Softcard, plugs into your Apple II 
and makes it think it's a Z80 running 
CP/M-indeed, while the Applicard 
is running, it is a Z80 running CP/M. 
Unlike the Softcard, the Applicard 
has on-board memory, so that your 
Apple becomes a full 64K-byte CP/M 
system. 

The new card with memory disk is 
very easy to install and customize. It 
has some very nice features. Item: it 
reads CP/M into the Apple's memo­
ry; thus, whenever you do a Con­
trol-C, it gets that from Apple 
memory. The result is that you can 
insert disks without systems tracks 
and run them (after you've booted 
with the CP/M system master, of 
course) . 

Applicard also installs uppercase 
and lowercase. It supports such 
peripherals as a Centronics printer 
card, although there are no ports on 
the Applicard itself . 

We've had only one major problem 
with it . If you have a serial port in 
your system, Applicard will find it 
and initialize it; but, alas, it initializes 
it to "Modem 7 format;' which is 8 
data bits, 1 stop bit, and no parity. 
There's no mechanism for changing 
that. Whether that's the problem, or 
something else is, we've been unable 
to get the Apple with Applicard and 
serial port to communicate with other 
machines. 
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However, help is at hand. Alex has 
been on the phone to Winthrop 
Saville of Personal Computer Prod­
ucts (the Applicard people), and 
they're working on a generalized pro­
gram to fix the problem. I'm sup­
posed to get it Real Soon Now, and 
I'll let you know when I do. 

However, I don't want to leave you 
with negative impressions. The new 
Applicard, with its memory disk, 
speeds up Apple CP/M something 
wonderful . 

Unlike the Softcard, Applicard lets 
you operate with a full-up Apple. 
This is because it does most of its pro­
cessing on-board, relegating the Ap­
ple to a smart terminal with a bit of 
extra memory. The Softcard works 
the Apple more heavily, and since 
full-up Apples are already at the edge 
of reliability, Apples with lots of cards 
plus Softcard often make strange er­
rors. We haven't noticed those with 
the Applicard. 

The Applicard people also make a 
board that will trick your Apple into 
thinking it's an IBM PC. I don't have 
one yet, but I'm looking forward to 
testing it. 

Word Handler 
The Apple II belongs to Phillip, 15, 

and Richard, 13. For about a year they 
used it only to play games. Lately, 
though, I notice they're using Word 
Handler, which they're really pleased 
with. They're doing their homework 
with the Apple now (but they're also 
still playing Temple of Aphsai and 
other games) . Phil is also designing 
his own dungeon. 

I confess I know little about Word 
Handler. However, I can guarantee 
that young computer users can learn 
it without help, because I've yet to tell 
the boys one thing about using it­
and they're certainly doing their 
homework with it . 

I'm no great fan of the Apple as a 
professional computer because I 
think you can get a lot more for your 
money; but as an all-around machine 
for learning that mysterious skill 
known as "computer literacy;' there's 
a lot to be said for it. Besides, you can 
play Crush, Crumble, and Chomp, 
which is still my favorite computer 
game. 
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Printmates 
When my mad friend first got me 

into the small-computer business 
way back in the dark ages of the 
seventies, the only letter-quality 
printer was the Diablo Daisy Wheel. 
Later came the NEC Spinwriter. Both 
were impact printers. 

I still have my Diablo 1620. I also 
have an elderly NEC 7710. The Diablo 
has been to the shop two or three 
times and is covered by a service con­
tract. Amazingly, the NEC 7710 has 
never been out of service except for 
about 15 minutes when the house­
keeper had inadvertently thrown a 
switch while dusting. 

In those days you simply wouldn't 
consider a dot-matrix printer for pro­
fessional work. 

That's no longer the case. True :  I 
still think professional writers would 
do well to have real letter-quality 
printers, since their output is 
marginally easier to read, and any­
thing that saves an editor's eyesight 
is . a plus for sales; however, really 
good dot-matrix printers h ave 
become good enough. 

Some are better than good enough. 
The machines from Micro Peripherals 
Inc. ("The Printer People") certainly 
are. We have two, the large Printmate 
150, which usually operates with the 
Z-100, and the smaller Printmate 99. 
Both work exceptionally well . The 150 
has a "Screen Dump" program for 
the Z-100, so that anything you can 
see on the screen, you can get a 
paper copy of. That's neat. 

One important thing about dot­
matrix printers is that the matrix have 
enough dots. Some of the really 
cheap printers don't, and therefore 
they have no true descenders. De­
scenders are those letters (g, j, p, q, 
y) that extend below the normal line 
of print . Some printers can't print 
below the line, so that the q looks a 
lot like the figure 9, while the j and 
p are simply ugly. Print without de­
scenders is surprisingly hard to read, 
at least for me. 

Graphics are an important advan­
tage dot-matrix printerǈ have over 
letter-quality machines like the 
Diablo. In theory you could, I sup­
pose, make a daisy-wheel printer do 
crude graphics by programming 

periods and squiggles and other 
simplistic characters, but in fact it's 
very hard to do, and there's almost 
no commercial software to simplify 
the task. 

Finally, dot-matrix printers allow 
you to change typeface and font 
without physically changing the type 
elements; it's all done under software 
control. 

The MPI printers all have these de­
sirable features. They also come with 
readable documentation, so that it's 
not all that hard to use the advanced 
features. It's also easy to get the paper 
in, change the ribbons, and do all the 
other stuff needed to make full use 
of the machines. 

We've had ours for some time now 
and have experienced no difficulties. 
True, I haven't worked the MPI 
printers as hard as I have the NEC 
Spinwriter, because I'm still old­
fashioned enough to prefer the letter­
quality print output of . the NEC. 
However, that's changing. I'm setting 
up the Printm.ate 99 to work with the 
Dual Processor as the primary device 
for program listouts and other stuff 
for internal use. In the next few 
months we'll really bash it about. I 
don't expect any trouble from it. 

John Matlock of MPI tells me the 
company will soon come out with a 
small, very rugged, and very portable 
printer. I'm hoping it will be small 
and rugged enough that I can have 
a fitted case built for it and take it 
with me on trips as checked luggage. 
If it can survive the airport baggage 
smashers, it will be just what I want. 

Where Do We Go From Here? 
A year ago it seemed clear enough: 

systems based on the Intel 8086 chip 
would dominate the market. The 
8086 would be followed by the 1-86, 
then the 2-86, and so forth; each 
upgrade would be able to run the 
previous chip's software. 

The only real rival to the 8086 and 
its successors was the 68000, and it 
had no clear follow-on, no dear path 
to future development . 

I still believe that the 8086 and its 
successors will win out, but the bat­
tle is going to take longer than I 
thought. The reason is that the suc­
cessor chips aren't being produced in 



quantity. For reasons I don't quite 
understand, Intel took some short­
cuts, resulting in 1-86 chips that ran 
slower than the 8086s do. That's been 
fixe d, but the result is that 1-86 chips 
are in very short supply. 

Meanwhile, the 68000 has arrived, 
and people are writing software for 
it. We have the Sage, running both 
UCSD Pascal and CP/M-68K . 
Modula-2, which is so far my favorite 
language, is available for the Sage 
(although only as a p-code generator; 
as I write this, there's still no native 
code compiler) . I have a database and 
a text editor for the Sage. 

The Compupro 68000 S-100-bus 
board is also available. This took a bit 
longer to deliver than anyone 
thought, but it's alive and well now. 
I've yet to do any serious com­
parisons between the Compupro 
68000 and the Sage (this time it's not 
sloth; I had to run a Citizen's Ad­
visory Council on National Space 
Policy meeting, and it ate more time 
than I thought it would); however, so 
far I've seen no really dramatic dif­

ferences between the two machines 
when running CP/M-68K. 

It's clear that machines based on 
the 68000 chip are here to stay. More­
over, a lot of software is being writ­
ten in the C programming language. 
CP/M-68K thrive s on C programs; 
thus, much of what's written in C for 
the IBM PC, and even· for Z80 
machines, can, with varying amounts 
of effort, be made to compile and run 
on 68000 systems. 

Even so, I think the future belongs 
to the 8086 family. 

First: the 8086 has IBM behind it. 
Big Blue isn't likely to go away. It's 
clear that IBM has a 1ǉ86 machine 
already designed, and it's a good 
guess that the company is working 
on 2-86 follow-ons. 

Second, Digital Research's Concur­
rent CP/M-86 (CCP/M) will one day 
catch on. This will be spurred on 
when Digital brings out its already­
developed PC-DOS emulator-that 
is, a program that will let you run 
MS-DOS software under the CCP/M 
operating system. Much of that IBM 

PC software will be available to any 
8086 computer. 

Third, Logitech has an 8086 native 
code compiler for Modula-2. This 
may not seem like much, but watch : 
in a year there will be a flood of soft­
ware for 8086 machines written in 
Modula-2. The language is just too 
good to be passed up, and Modula-2 
plus CCP/M is a dynamite package, 
comparable in power to some really 
expensive minicomputer systems. 

Fourth, the portability of C goes 
both ways : if programs written in C 
for the 8086 can be brought over to 
68000 systems, the revers e will be 
true also. 

Finally, the tiger teams are working 
on CP/M-86. The original CP/M-86 
was not a lot more than a translation 
of CP/M-80; the result was that it sure 
was slow. MS-DOS wasn't a heck of 
a lot better. Digital's people­
including some outsiders-are now 
getting inside CP/M-86 with a view 
to optimizations to use the inherent 
speed and efficiency of the chip. The 
results are likely to be dramatic. 
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$375 

$350 

$1595 
$1995 
$2795 

$59.95 

$239 

Help! 
Every time I write about some­

Items Reviewe d thing-anything-three things hap­
pen. One, I carefully look up the 

Applicard 
Personal Computer Products $595 with 1281<-byte RAM extender16776 Bernardo Center Dr. 

names of the companies, and their 
addresses, and include them; BYTE's 

San Diego, CA 92128 
(619) 485-8411 

CBIOS 
Dual Processor 
Compupro 
3506 Breakwater Court 
Hayward, CA 94545 
(415) 786-0909 

standard 
$695 

editors dutifully verify price and 
availability data, then list the com­
pany names and addresses in a spe­
cial boxed feature that's inserted into 
my column. 

Two, someone writes to ask how to 
get more information on the pro­
grams. Sometimes a lot of people do 
that.Concurrent CP/M-86 2.0 

Digital Research 
160 Central Ave. Three, all these people get mad at 
Pacific Grove, CA 93950 	 me when I don't answer their letters. 
Available from dealers only I realize that in some cases they've 

read a borrowed magazine and can't Kaypro II 
Kaypro 4 
Kaypro 10 

go look up what they want, and I feel 
a bit guilty; but, alas, I have neither 

Kaypro Corporation 
533 Stevens Ave. 
Solana Beach, CA 92075 

the time nor the staff to do the job. 

(619) 481-3424 

Modula-2 
Logitech 
165 University . Ave. 
Palo Alto, CA 94301 
(415) 326-3885 

Printmate 99 
Printmate 150 
Micro Peripherals Inc. 
4426 South Century Dr. 
Salt Lake City, UT 84107 
(801) 263-3081 

S-100 Memory Board 
Macrotech International Corporation 
20630 Lassen St. 
Chatsworth, CA 91311 
(213) 700-1501 

Silicon Disk 
Microcosm Research 
26 Danbury St. 
London N1 8JU, 
England 

Uniform 
Micro Solutions 125 South 4th St. 
De Kalb, IL 60115 
(81.5) 756-3421 

$495 

99 
$995 and up, 
depending on 
features 

$2449 

Not available 

$49.95 

That's typical problem one. 
Typical problem two : someone 

writes to ask that I analyze his par­
ticular situation and make recom­
mendations. He's sure I can help, and 
no one else can. Alas, he's asking for 
several hours of work . 

If I answer those letters, then a lot 
of other letters don't get answered. 
Either way I'm thought unfriendly. 
Besides, I was taught that one ought 
always to answer one's mail; alas, my 
mother never told me what to do 
when it became impossible . 

That kind of problem causes some 
guilt feelings. There's another that 
doesn't: the form letter "requesting 
more information about" some prod­
uct or another that I've mentioned. 
Unfortunately, word processors make 
it possible to write such letters with­
out it being obvious that they are 
form letters, so I waste a certain 
amount of time reading them before 
I see what they are and pitch them 
in the circular file. 

Then I worry: maybe it wasn't a 
Word Handler 
Silicon Valley Systems 
1625 El Camino Real form letter after all . 
Belmont, CA 94002 However, though I'm buried in
(415) 593-4344 

mail, I do appreciate all the informa­
tion I get, and I want to thank all .WRITE 

Workman and Associates 
112 Marion St. 

those who write. I also apologize for 
Pasadena, CA 91106 	 not answering every letter I get. 
(213) 796-4401 	 There's just no way I can do it. Worse, 

the pattern is capricious: some days 
I get to more mail than on others, and 
mail I don't get to on the day it come s 
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in usually settles into piles that the 
housekeeper eventually removes on 
grounds of public health . 

If I didn't answer your letter, it may 
have been because it deserved a bet­
ter answer than I could give. That's 
an awful thing to have to say, but 
alas, it's all true. 

Coming Up 
Astute readers will by now have 

noticed there's little correlation be­
tween what I think I'll do "next 
month" and what I actually write 
about. However, I'm told that my 
new IBM PC will indeed arrive in 
about a week; I look forward to play­
ing with it. 

Another neat toy is Macrotech's 
full-megabyte S-100 Memory Board. 
Mr. McMannis, our research assis­
tant, had this to say: 

"Finally brings true memory man­
agement to the microcomputer, with 
on-board memory-map registers, 
each allocating a 4K-byte block just 
like the PDP-lls use. There is also a 
'bank-switched' mode as well as a 
'24-bit' mode so it can be used on 
both newer and older systems:' 

We've had Macrotech's board here far 
too long; it's time it got a thorough 
workout. It looks well made. I've a 
mild worry about airflow and heat 
dissipation. We'll see. 

Other stuff I hope to look at in­
cludes Nevada Pilot, Cache/Q Digital 
Research's Access Manager, and The 
Stiff Upper Lisp. Having learned my 
lesson about promises, I won't say 
next month; but Real Soon 
Now . . . • 

Jerry Pournelle welcomes readers' com­
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 

]ern; Pournelle is a fanner aerospace engineer and 
cu rrent science-fiction writer who loves to play with 
computers. 
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Satisfying Over 
With Innovation 

The Original Apple® graphics printer i nterface. 
Si nce its introduction three years ago, the 
Grappler has been im itated by many, but never 
matched. Now with Dual H i-Res Graphics for side 
by side reprod uctions and Mixed 
Mode screen dump­
ing, the Grappler + 
remains the most 
intelligent interface 
available. Over two 
dozen commands 
give Apple users full control over any graphics or 
text on the f.pple screen , i ncluding a new 80 
col umn text dump. Performance, reliability and 
support have made the Grappler + the #1 sel l ing 
intelligent Apple interface. 
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For Apples and Printers 
The economical way to add pri nter buffering. The 
Bufferboard easily adds memory to your current 
Apple interface system, freeing your computer for 
additional input. Easily upgradable from 16K, the 
Bufferboard can store up to 20 pages of text. It 
fits neatly inside your Apple, "docking" onto your 
existing printer i nterface.* No clumsy boxes or 
cables, no external power suppl ies . . .  j ust conve­
nience and 
economy. With 
the Bufferboard, 
you might never 
wait for your 
printer again. 

•versions for standard Grappler + , Epson APL and Apple 
Parallel Interfaces. 



GrapPler + 

• 
-

90,000 Apple® Owners 
And Excellence. 

The most sophisticated buffered Apple printer 
interface available. The New Buffered Grappler + 
combines the ind ustry leading features of the 
Grappler + with the time saving economies of the 
Bufferboard. • • 

With this much interface power, you' l l  never need 
anything else. And the price will surprise you, too. 

* * Not available for IDS printers. 
Apple is a registered trademark of Apple Computers, Inc. 
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Over 90,000 Apple computers are using Orange 
Micro products. I nnovation and excel lence have 
made us the #1 man ufacturer of i ntel l igent printer 
interfaces. The top sel l ing Grappler + has 
become an ind ustry standard, recommended by 
more software houses and Apple dealers. To 
meet the users' latest needs, Orange Micro wil l  
conti nue to i ntroduce new products. Recent in no­
vations incl ude the Grappler + for IDS color 
printers and the new Orange Interface, with text 
screen dumps and formatting at a low price. 
There is an Orange Micro product designed for 
your appl ication. 
For a com plete demonstration, see your Apple 
dealer today . 

Ora nge ffiic ro 
inc.  

1400 N .  Lakeview Ave. , Anaheim, CA 92807 U.S.A. 
{714} 779-2772 TELEX: 1 8351 1 CSMA 
©Orange Micro. Inc . .  1983 

BYTE November 1983 75 



78 
I ns ide the  I BM p·c  


I n  1 977, I was using a computer, the' IBM 5100.  The machine was so 

88 IBM's Estridge by Lawrencedesk. It had BASIC, APL, and a magnetic-tape cartridge, and I was the 
Curran and Richard S. Shuford 

only one using it - hence, it was a personal  computer .  Little did I know 9 9  
expensive that my company c.ould hardly afford it, but there it sat on my 

IBM PCs Do the Unexpected by 
Steven S .  Ross J. 

that only six years l ater the world of personal computers would be so dif­
ferent. 

Enhancing Screen Displays for the 
IBM PC by Tim Field 1 2 1 POKEing Around in the IBM PC, Part 

The i ntroduction of the IBM Personal Computer transformed the com­
puter i ndustry: it spawned the la rgest group of thi rd-party vendors the 1 3 5 microcomputer industry has ever seen, it legitimized personal computers 
to an entire generation of executives , and it sing le-handedly enabled 
microcomputers to assume a greater percentage of the world 's  computa­ 1 44 
tional tasks . At the same time, it can be argued that the effect of I B M ' s  
preeminent position h a s  not been a l l  positive.  Companies j umping on the 1 68 
IBM bandwagon to reap some of the profits may be holding back the tech­ 1 88 nological innovation that would bring us computers that are more power­
ful  and easier to use.  Nevertheless, the world of IBM PC-compatible com­ 1 99 
puting remains an i mmense and fascinating one. 

One of the most compell ing things about computers is that you can 
change their function by changing the software that drives them. I n  this 2 1  1 
issue, you can explore the IBM PC through several articles on software · 232constructio n .  On a higher level ,  several theoretical articles explain what 
makes the PC the machine it i s .  247 

Without doubt, the P C  continues t o  infl uence the microcomputer 
market: the fortunes of many companies ebb and flow with IBM's  moves. 
Beginning with an i nterview with Phi l ip  D. Estridge, president of I BM ' s  En­ 2 54 try Systems Divis ion,  we analyze the PC and its place i n  the market. 

The amount of activity surrounding the I B M  PC is  evident in the number 2 5 7  
of companies providing special ized hardware and software for it .  In  this 2 7 2  
issue,  we report on state-of-the-art work being done by Microsoft, Digital 
Research , 3 Com,  and Smal l  World Communications.  2 8 5  

Several general- interest articles explore the PC in other ways.  We have 
special reports on a Japanese IBM PC , expansion boards, and some of the 
more interesting uses people have found for their PCs . 

The IBM PC wi l l  undoubted ly continue to influence the microcomputer 
industry . It remains to be seen if  the spread of this machine throughout 
the world wi l l  provide us with the best of personal computi ng or,  less 
ideal ly,  an adequate but universal ly accepted standard. - Gregg Wi l l i  ams 
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IBM PCs 

Do the Unexpected 


Proving that it is indeed a personal computer, the PC performs all 

sorts of unusual tasks; it's even an electronic therapist 


In one of IBM's comical commer­
cials advertising its Personal Com­
puter, a Charlie Chaplin look-alike 
stands between two conveyor belts in 
a bakery. As he tries to jam a big cake 
into a little box on one line, disaster 
strikes: the other conveyor belt drops 
cakes all over the floor. 

Could it be that bakeries are actual­
ly using PCs to avoid such accidents? 
And what other interesting tasks are 
being accomplished by the ubi­

. quitous machine? I called around to 
find out-to PC user groups, to my 
friends who own PCs, and even to 
IBM-computer-user bulletin boards 
(which never seemed to detect that 
it was my Kaypro II doing the talk­
ing) . I even asked a class I addressed 
at Rensselaer Polytechnic Institute if 
any of the 120 technical writers 
assembled there had any good leads. 

Well, just about everybody did. 
"Funny you should ask about 

bakeries;' said Joe Riga of the New 
York City PC Users Group. (He
' hadn't seen IBM's bakery ad . )  " Time 
magazine called and asked if I knew 
of a bakery that might be using a PC 
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by Steven S. Ross 

for inventory control, or whatever, for 
use in its cover story on IBM:' He 
suggested that I talk instead to Al 
Goldstein, controversial publisher of 
a sex magazine called Screw and of 
Gadget, a fascinating newsletter that 
features mechanical, nonsexual toys 
for adult-age "children." 

A congenial Goldstein said that his 
company has four PCs. "I've had one 

The PC is replacing 
larger computers in 

many imaginative 
applications.  

at home for five month s. I haven't 
used it; I'm intimidated by it;' he con­
fessed. "But my 9-year-old son loves 
it." 

And what would Goldstein do 
with the PC, once he overcame his 
computer phobia? "I want an elec­
tronic schedule, so I can call my office 
and get a copy of my appointments 
and trip itineraries printed out at 
home. I want to do word processing. 

I want to be able to retrieve facts and 
articles quickly. I want to file names 
and addresses of friends. The office 
[already] does use it to keep track of 
airline incentive mileage for bonus 
trips:' 

Until he feels comfortable with the 
PC, though, he said, "I feel like I'm 
standing outside a bordello. I can 
guess at the wonders inside, but the 
front door is stuck:' 

Fortunately for the PC market, 
however, the door is open for many 
other users, wide enough to push a 
mainframe through . Dr. Haig Kafa­
fian of the Washington-based Cyber­
netics Research Institute, for example, 
has been developing ways of dis­
abled people to communicate, work, 
and run a household using PCs and 
other computers with standard hard­
ware and software. Making use of 
standard equipment and programs 
would hold the cost of such an elec­
tronic aid to a price that many dis­
abled people could afford. 

Artists such as Paul Ravina and 
John Schnell of New York have pro­
grammed PCs for complex graphics 



tasks. The PC can be used to increase 
their productivity as well as their 
cnǊativity. Indeed, PCs are perform­
ing many scientific, business, and 
educational tasks previously handled 
by much larger machines. 

Enudating the Cray-1 
One researcher, for instance, is 

using the PC to study how energy is 
transferred from the sea to the atmo­
sphere. "It turns out that bubbles are 
the most important mechanism, ' '  
says Ferren Macintyre, a physical 
chemist turned oceanographer and 
research professor with the Univer­
sity of Rhode Island. The number 
and size of bubbles in the ocean can 
be measured two ways-optically, by 
measuring the intensity and color of 
light reflected back from the bubbles, 
and acoustically, by determining (la) 
how much sound energy they 
absorb . 

"Unfortunately, the two methods 
give answers that vary by orders of 
magnitude, " says Macintyre . So, 
with Duncan Blanchard of the State 
University of New York at Albany, 
he set out to learn why, by examin­
ing the optical properties of bubbles. 

' 'We borrowed some programs to 
do the calculations from the National 
Center for Atmospheric Research in 
Boulder, Colorado, and ran them on 
the NCAR Cray-1 supercomputer, " 
said Macintyre . Using those pro­
grams, it took less than a second to 
perform the necessary calculations. 
To avoid the headaches involved in 
writing additional grant · proposals 
and working with the NCAR 
through transcontinental phone calls 
from Rhode Island, Macintyre de­
cided to rewrite the programs to run 
on his PC. 

He has adapted the programs to let 
him examine how different wave­
lengths of light interact with the bub­
bles in different ways, depending on 
the size of the bubble and the angle 
at which an observer looks at the 
reflection (see photo 1). The problem 
is solved by computing the amount 
of scattering separately for horizon­
tally and vertically polarized light. 
Each function, in turn, is a seeming­
ly infinite sum of series approxima­
tions made up of two terms: an 

(lb) 
Photo 1: Two plots showing the scattering of unpola rized light by an 18-micrometer bubble 
as a function of the wavelength (x-axis) and the viewing angle (y-axis) . Photo la is a quick­
and-dirty plot that represents intensity as a given color. Photo lb, which takes longer to plot, 
produces a true three-dimensional contour plot. 

angular dependence term that equals 
the sum or the difference of the 
derivatives of Legendre polynomials, 
involving trigonometic functions and 
complex fractions; and the sum or 
difference of two Bessel functions, 
each of which is a series with 20 or 
30 terms that include factorials. 

Because the second term does not 

converge properly (that is, it "blows 
up " to infinity once the series goes 
beyond a certain number), Macintyre 
solves it by ba ckward rec ur­
sion-che cking the size of the 
final function against the differences 
between successive terms in the 
function. Checking the scattering of 
20 different wavelengths of light at 
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20 different angles for a bubble re­
quires calculating 5000 terms-each 
of which is a complex fraction. 

Macintyre can perform those cal­
culations with the software he wrote 
to run on his PC in MMSFORTH. He 
explains : "I keep hearing that 
FORTH is a lovely language for 
simple-minded work and that it's no 
good to do complex arithmetic. But 
it allows double precision, complex 
numbers, and large arrays . It's also 
20 to 50 times faster than BASIC. 
FORTRAN is clumsy on micros, and 
I just won't use a language like 
Pascal that requires me to write ' = : '; 
I just won't ! "  

FORTH had another allure for 
Macintyre . He is friendly with a 
FORTH vendor. "I went to MIT with 
Dick Miller of Miller Microcomputer 
Service (which supplied MMS­
FORTH] . It's like having my own 
contract software shop. I call him up 
and say, 'You know, it would be 
great if we could do this, ' and a cou­
ple of weeks later, we can." 

Macintyre has experienced one 
problem with FORTH, though. It is 
set up for four-digit hexadecimal ad­

, dresses, but he needed to access 
more memory, so the software was 
modified to put his large arrays at the 
top of 64K. (His PC has 128K bytes, 
two single-sided floppy-disk drives, 
and two monitors-one color and the 
other monochrome. MMSFORTH is 
its own operating system and formats 

the floppies for about 195K bytes 
each instead of the "standard" 160K 
bytes.) 

What the Cray had accomplished 
in well under a second, it took the PC 
91h hours to do-until Macintyre in­
stalled an 8087 coprocessor chip last 
April . 'A.lthough the 8087 arrived 
with no software documentation and 
only enough hardware documenta­
tion to tell me how to stick it into the 
board, it took only two days to make 
the conversion;' he said. One reason 
that conversion went well is that 
FORTH allows slow-running sections 
of code to be lifted out and replaced 
with machine-language instructions 
without disturbing the rest of the 
program. 

"When I got the chip, I ran some 
simple benchmarks and wasn't too 
excited;' Macintyre said. 'A.ddition 
speed was only doubled, calculations 
of logarithms went just 30 times 
faster. My real program, however, is 
computation-bound. By reducing 
memory seeks and other loop over­
heads, I got a 115-fold speedup:' 
Routine computation time on the PC 
is now five minutes, seven seconds­
a quite respectable 1000 times slower 
than the speedy Cray-1. 

And what does Macintyre get after 
five minutes? Easily interpreted col­
or diagrams displayed on the color 
monitor. He has also learned that 
existing optical counting methods 
miss the small bubbles and thus ac­

count for much of the difference be­
tween optical and acoustical account­
ing. 

Just What the Doctor Ordered 
Macintyre isn't the only one sub­

stituting BASIC with another lan­
guage for use on a microcomputer. 
Bill Noel of Physicians Practice Man­
agement in Indianapolis says that 
firm has developed software com­
piled on COBOL for medical prac­
tices. Designed to run on an IBM PC 
with a minimum of 128K bytes and 
a 10- or 20-megabyte hard disk, the 
package handles billing, accounts re­
ceivable, patient records, and clinical 
data. Through a 1200-bps (bits per se­
cond) modem, it will even dial a cen­
tral computer to transmit insurance 
claims automatically. Noel uses the 
Microsoft version of COBOL, pack­
aged for the IBM PC and running on 
MS-DOS. 

"We've been a timesharing vendor 
since 1978, but we saw our market in 
danger of disappearing, so we got 
onto the micro bandwagon;' Noel 
said. "The PC does everything our 
Data General C350 does, but only for 
one user at a time." The firm assem­
bled the C350 system over several 
years, at a cost of roughly $150,000. 

Why COBOL? "When we got into 
the timesharing business originally, 
we bought a standard package writ­
ten in BASIC for the mini;' said Noel. 
"It was a nightmare. After a while, it 
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Photo 2: Two actors play the roles of interviewer and interviewee for an instructional video­
tape on presenting oneself at an interview. Professor Adkins plans to transfer such videotapes 
to a videodisc, which will then be controlled by an IBM PC and related software. 

was completely unmaintainable. Pro­
grammers get carried away with the 
things they can do in BASIC, while 
COBOL leads them down a more 
structured path:' 

COBOL also handles large files 
more easily than most BASICs 
would. "We can search easily by 
fields, rather than with the hashing 
routines developed for floppy-disk­
based systems;' Noel said. "A two- or 
three-person practice has 10,000 or 
12,000 charts a year. To be useful, the 
files all have to be in the same place:' 

And, of course, COBOL allows 
code that is wordy enough to be 
almost self-documenting. It's com­
mon to find statements using full­
length data names (e.g., "Patient 
Name = PATIENT NAME") instead of 
assigning string variables with sym­
bolic designations. 

'The only problems came up when 
we looked for off-the-shelf packages 
because there are so few for COBOL 
on a micro;' said Noel. "For example, 
we couldn't talk directly to the asynch 
port directly out of COBOL. So we 
got someone to write an interface in 
assembler for a few hundred dollars:' 

The firm is making the software 
package (actually 120 separate, linked 
COBOL programs totaling more than 
5 megabytes) available to doctors this 
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fall through General Electric Informa­
tion Services at a cost of $5500. A 
prop erly equipped PC with a 
modem, a 200-cps (characters per 
second) printer, a hard-disk drive, 
and a backup tape drive costs about 
$15,000. 

"In Indiana, we cut the turn­
around time on Medicare claims from 
six weeks to six days;' said Noel. 
"Internal-medicine practices or car­
diopulmonary teams, which do a lot 
of business with Mʍdicare, can accel­
erate their cash flow enough to pay 
for the whole thing in two or three 
weeks." 

An Electronic Therapist? 
Sam just can't control himself in an 

argument. Even a minor disagree­
ment with his wife, for instance, 
quickly escalates into an all-out 
shouting match where reasoning is 
impossible. 

Fortunately, Professor Win Adkins, 
founder of the Institute for Life 
Coping Skills at Columbia Universi­
ty's Teachers College in New York, 
has developed multimedia learning 
materials that can help Sam and 
other "underdeveloped" adults han­
dle the stresses of everyday situations 
(see photo 2) . 

About 500,000 people in 30 states 

have participated in groups that view 
Adkins-inspired videocassettes deal­
ing with such matters as quick 
tempers and overcoming the fear of 
changing jobs. Unlike conventional 
on-the-couch therapy, these materials 
are not meant to delve into a person's 
overall environment-family back­
ground, education, finances, and so 
forth . Instead, they emphasize 
changing a person's outlook and tim­
ing. The aim is to promote an alterʎ 
native, a more responsible reaction to 
a given kind of stress. 

The sessions are now offered by 
300 nonprofit organizations, in­
clu ding community hospi tals, 
women's counseling centers, and 
adult-education centers. These orga­
nizations typically commit $10,000 for 
the equipment and training needed 
to run the institute's courses. Staff 
salaries are extra . 

"Our goal now is to use the com­
puter to make the process more in­
teractive, more flexible;' says Adkins. 
"The people would see dramatic vi­
gnettes depicting some aspect of the 
problem they are seeking help with:' 

Adkins plans to link the PC to a 
videodisc player, so that people like 
Sam can view a dramatic scene, such 
as the beginning of a family fight. 
They then choose which course of ac­
tion they would take under the same 
situation. The videodisc will im­
mediately show the consequences in 
a new scene. Each choice will lead ir­
revocably down a path to the next 
choice, then the next and the next, in 
almost endless variety. 

"I like the computer because it lets 
people rate their performance, too;' 
says Adkins . "They could rate their 
actions against a norm and not 
simply an abstraction or a personal 
feeling. After all, what is normal? And 
we can arrange for the computer to 
provide many possible outcomes for 
a given behavior pattern, depending 
on the circumstances.  That's just like 
real life. It's acceptable to people in 
the program because there can be 
more than one model of effective be­
havior in any situation:' 

Because his program lets users 
observe many models, it should, he 
says, "allay fears that technology will 
limit the soaring human spirit:' In­
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stead, the opposite is true, he says­
the computer allows lessons to mimic 
the rich variety of everyday human 
experience. Furthermore, Adkins 
says, "We can greatly improve the ef­
ficiency of learning in this soft field 
of 'coping,' and, by automating the 
delivery, we can lower costs and im­
prove availability." 

At first, Adkins said, adults will use 
their computer/therapists in the 
home or at the sponsoring institu­COMPUTERS COMPUTERS MONITORS PRINTERS 
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CYMA, each module 345 "Simple. I knew I had to get educated Graham Dorian. ea. mod. 420 

Molecular SM 8 1  0 meg. OkidataBO 

Morrow Micro 0, MD-3" 1 , 1 30 Okidata83A 575IBM PERIPHERALS • wlterminal, add 455 Okidata64P 960 MBSI, each module about computers, the same way I Micro Computer Hayes 1200 8 Modem 449Morrowriter 1 ,060 

Okidata93P 738 

Okidata64S Consultants. ea. mod. Kentronics 5 1 50  Keyboard 189MW1-MP100 1 ,856 Okidata92P taught myself how to produce slides Microtax CALL
568Ptantronics Color Plus CALLMW1-MP200 2,243 Okidata92S Open Systems, ea. mod. Ouadlink 549MW1-MP300 2,441 Structured Systems. and videotape vignettes. So I went MW2-MP100 2,321 Okidata93S 820 each module 

MW2-MP200 2,596 Okidata 2350P 2,095 Systems Plus 345 
out and bought the best." MW2-MP300 2.786 Okidata 2350S 2.195 

NEC APC-H01 2.088 Okidata2410 2,323 DATABASE NECAPC.H02 2,544 MODEMS Oantex 6000 P 1 .086 
SOFTWARE As for me, I never did find a bakery Hayes 1200 NECAPC-H03 2,999 Oantex 7020 1 .235 

NEC APC.H12 Oantex 7030 1 ,548 437Condor i l l  US Robotics Auto212A 479 
using a PC. I'm sure there's at least Color Graphics board 6 1 8  US Robotics Password 349 Oantex 7040 1 ,703 DBase 1 1  

F O. B. shipping point.  Prices subject to change without notice. B-83 - 1 1  

The Purchasing Agent Philosophy, Part 4 :  
• First select t h e  specific software programs you need, t h e n  select t h e  
computer to r u n  t hem_ 

THE 
PU RCHASING 
AGENT, INC. 
574 Weddel l  Drive, Su ite 5 
Sun nyva le, CA 94089 
(408 ) 744-0646 Open Monday thru Friday, 8-5 PST 

one, though . Bakeries, with their 
perishable products and their high 
energy consumption, have long been 
leaders in computerization for inven­
tory control and energy conservation. 

In fact, the very first commercial 
computer in Great Britain was the 
Leo I, designed and built by a Lon­
don-area baked-goods distributor, 
the Lyons Organization, in the late 
1940s for near-real-time daily inven­
tory control. Leo I handled data for 
more than 200 bake shops yet had 
only a fraction of the power of an IBM 
PC. • 

Steve Ross, a New York-based writer and consul­
tant living temporarily in Honolulu, holds degrees 
in physics and journalism. He first learned to pro­
gram on an IBM 1620 twenty years ago. His mail­
ing address is 120 Iroing St., Leonia, NJ 07605. 
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ready 
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"Thanks for the reply. Sure 
was a lot faster waiting for 
the mail!" 

A complete communications 
system for computers. From 
Hayes. the telecomputing
leader: the simple but sophisticated 
Micro modem IIeTM plug-in board 
modem and its companion software. 
Smartcom I .™ Everything you need to 

the world of your Apple I I .  lie. II and Apple I I I .  In one. convenient 
communications 

With lie and Smartcom I .  
can access data bases. bulletin 

and the varied resources of infor­
mation services. Plan your travel itinerary 
via computer. including flight numbers. 
hotel and rental car reservations. Retrieve 
and daily stock and options prices. 
Work at and send reports to your 
office. You can even do your gift shopping 
by computer! 

Micromodem He. Think of it as your 
Apple's telephone. It allows your com­
puter to communicate with any Bell-10 3 
type modem over ordinary telephone 
lines. at 110 or 300 bits second. 
Micro modem lie easily in an 
expansion slot. and requires no outside 
power source. It connects to 
either a single or multiline 
phone ၕ· ack. to perform both Touch-Tone® 
and pu se dialing. 

Micro modem lie dials. answers and dis­
connects calls automatically. And. unlike 
some modems. it operates in full or half 
duplex. for compatibility with most time­

systems.
A speaker lets you monitor your 

"Gary: The pedigrees for next 
week's auction are as follows . . :· "Attn. Prod . ,  Sales, Purch.: Recom­

mend 50% blue, 30% red screen for 
closest match'.' 

Hayes Smartoom I" (D
I .r; o>  ,....-..,.. .... .......... - ...... .,­ you make a call. end a call. or answer Micromodem ne a call. you· re on the receiving end. Smartcom r your Micromodem lie answers automat­

ically. even if you're not there! 
Convenient! And so is the Smart­

com I memory for phone numbers. 
Smartcom I stores three of your most 

called telephone numbers 
one Plus. it also remem­

bers the number dialed. 
Smartcom I also provides a direc­

tory of the files stored on your disk. 
And lets you create. list. name. send. 

calls when dialing. That way. you'll receive. print or erase files right from 
know if a line is busy. With Smartcom I. its menu. 
Micromodem lie automatically redials Smartcom I is as versatile as you need it 
your last number. . to be. It DOS 3. 3. Pascal. CP/M™ 

Discover how Micromodem lie can 3.0 or CP/M operating systems. 
help maximize the capab ilities of your And accommodates up to six disk drives 
Apple. While Smartcom I software will and several printer interface cards. 
minimize your efforts. Like all our products. Smartcom I and 

Smartcom I companion software. rn Micromodem lie are backed 
For effortless communications. by excellent documentation 
Whether you're a newcomer and full support. Including a 
to personal computing or a sea- two-year limited warranty 
soned professional. you'll appreciate on Micromodem lie and a 90-day warranty 
the ease and speed with wliich you can on Smartcom I !  
perform any communications function. See your dealer today. Then plug into 
Thanks to Smartcom I !  the exciting world of 

Let Smartcom I guide you through a few Inc. ,  
easy-to-answer questions to tailor the 5923 Peachtree Industrial Blvd . .  Norcross. 
program to your particular needs. Then Georgia 30092. 404/449-8791. 
you're to go! 

Make a from the Smartcom I 1�[g'jP\;]^_'U`,a;bcpute< p,oducts. Inc 
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Series terminals 

Joyd isk conven ient 
graphics 

G RAPHI CS DESKTO P 
PROD UCTS 

THE G RAPHICS 
STA N DARD 

Powerfu l text ed iti ng. 
High-speed graph ics. Color copies. 
The new desktop fam i ly from Tek! 

VT100 text editing and 
PLOT 10 color graphics 
are now packaged as 
basic desktop units and 
priced from $3995 
complete. 

Tek's new 4100 Series 
desktop te rminals answer 
a range of resol ution , 
screen s ize , color palette 
and local intel l  igence 
needs.  Al l three feature 
outstand ing 60 Hz non­
inte rlaced displays an d 
rap id 1 6-bit g raphic pro­
cessing speeds .  

_ __ Hz 
As Tek's 60 Hz 
refresh rate and bright phos­
phors result a fl icker-free 
im ag e better 
d efin it ion than that 
by 30 Hz terminals 
g reater p ixel 

Stan dard capabi l it ies 
inc lude 38.4K baud com­
munications;  easy color 
selection from the key­
board ; 4096 x 4096 ad­
d ressable d is  play space ; 
a separate d is  play sur­
face for al phanumerics or 
communications d ialog; 
and compati b i l ity with 
ANSI  X3 . 64 screen edi­
to rs , inc luding DEC 
VT1 00 exten sions. 

4105 

Display Size 330mm ( 1 3") 

Displayable Colors 
Graphics 8 
Alphanumeric 8 

Palette 64 

Resolution 480x360 

Segment Memory 

Price $3,995 

41 07 

330mm ( 1 3") 

1 6  
8 

64 

640x480 

1 28K Bytes 

$6,950 

4109 

483mm ( 1 9") 

1 6  
8 

4.096 

640x480 

256K Bytes 

$9,950 

Each offers 
an uncondi­
t ional,  one­
year on-site 
warranty. Tek 
Warranty-Plus 
extends th is 
coverage two 
add it ional 
years at m i n i­

For less than $1 ,600, 
you can add Tek's com­
pact, pl ug-compatible 
4695 Color Graphics 
Copier. With a palette of 
up to 1 25 shades, the 4695 
lets you re prod uce g raphic 
and alphan u meric d isplays 
on repo rt-s ize paper or 
transparency film at the 
push of a butto n .  

A l l  4100 
feature prog rammable 
keyboards with innovat ive 

for 
input .  

At any time, you 
can plug into Tek's new 
4170 Local Graphics 
Processing unit. The 
CP/M-86-based 41 70 

provides up to 886K RAM 
for stand alone prog ram­
ming and pre- or post­
processing-to help you 
conse rve host power 
whi le you bu i ld u pon a 
central data base. 

Factor in compatibil ity 
with Tek PLOT 10 soft­
ware and 4110 Series 
terminals, and you'l l  
discover the fi rst 
desktop graphics that 
you can't outgrow. Call 
your Tek Sales Engineer 
for a demonstration.  
For the n u  mber, or for 
l i terature , contact: 
U.S.A., Asia, Australia, 
Central & South America, 
Japan 
Tektronix, Inc. 
PO. Box 4828 
Portland,  OR 97208 
Phone: 800/547-1 512 
Oregon only:  800/452-1877 

Europe, Africa, Middle East 
Te ktronix Eu rope B.V.
Postbox 827 
1 180 AV Amstelveen 
The Netherlands 
Telex: 1 8312-18328 

Canada 
Te ktronix Canada Inc. 
PO. Box 6500 
Barrie, Ontario L4M 4V3 
Phone: 705/737-2700 

lektronoo
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IB  M's 
Estridge 
The president of IBM's 

Entry Systems Division 

talks about standards, the PC's 
simplicity, and a desire not to be different 

by Lawrence J. Curran and Richard S. Shuford 

The desire to offer a system that would 
appeal to experimenters who would be 
able to add value easily was one of the 
motivations that guided designers at In­
ternational Business Machines (IBM) 
Corporation when it undertook develop­
ment of the IBM Personal Computer (PC) 
in 1980. Philip D. Estridge, president of 
the IBM Entry Systems Division in Boca 
Raton, Florida, explained that desire to 
develop what is called an "open system" 
to BYTE editors in a recent interview. 

IBM wanted to provide a simple system 
that offered customers the ability to ex­
periment with very little effort, Estridge 
says. He adds that the idea for a system 
that customers could easily apply as they 
saw fit had been implemented by other 
personal computer manufacturers. 

Simplicity was a key consideration in 
the IBM PC design, but counterbalancing 
simplicity was the need for a product that 
had durability as well as enough capaci­
ty and power to grow. The latter con­
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siderations immediately led to the selec­
tion of a 16-bit processor, says Estridge, 
who notes that the Intel 8088 was a par­
ticularly fortuitous choice: "It happened 
to be there when we needed it to introduce 
the power of a 16-bit computer and keep 
the affordability of the 8-bit I/0 [in­
pu t/output] architecture." Estridge ex­
plains that the 8-bit I/0 architecture 
makes it simple for users to add equip­
ment to the IBM PC "without doing a 
lot of work or spending a lot of money" 
because the 8-bit interfaces are easy for 
hobbyists and third-party add-on manu­
facturers to understand. 

Estridge would not discuss unit ship­
ments or dollar sales of the IBM PC, and 
he would not talk about future IBM prod­
uct plans or competitive products when 
he spoke with Richard S. Shuford, 
BYTE's special projects editor, and 
Lawrence J. Cu rran, editor in ch ief. 
BYTE 's questions are in boldface and 
Estridge's answers are in lightface. 

Did you consider what impact the 
IBM PC would make in terms of 
establishing standards? 
When we first conceived the idea for 
the personal computer in 1980, we 
talked about' IBM being in a special 
position to establish standards, but 
we decided that we didn't want to in­
troduce standards. We tried to do 
everything we could to understand 
the existing infrastructure and pro­
pensities [in personal computers] 
across the board-in marketing, dis­
tribution techniques, pricing, cus­
tomer alternatives, software sup­
pliers, hardware add-on suppliers, 
and peripheral manufacturers. We 
tried to fit into what has become a 
very exciting, well-structured, and 
well-working business. We firmly be­
lieved that being different was the 
most incorrect thing we could do. We 
reached that conclusion because we 
thought personal computer usage 
would grow far beyond any bounds 
anybody could see back in 1980. Our 
judgment was that no single software 
supplier or single hardware add-on 
manufacturer could provide the total­
ity of function that customers would 
want. We didn't think we were intro­
ducing standards. We were trying to 
discover what was there and then 
build a machi ne, a marketing 
strategy, and distribution plan that fit 
what had been pioneered and estab­
lished by others in machines, soft­
ware, and marketing channels. 
There is a 3.9-inch disk drive in the 
IBM family that is not the same size 
as some of the more popular drives 
that are becoming de facto stan­
dards; is that of concern to IBM? 
I can only tell you what we're doing 
in the personal computer group. 
There are many activities within IBM. 
Each has its own goals, and 
wouldn't comment on what they're 
doing. But when we were develop­
ing the product in 1980 and 1981, 
alternative disk sizes were emerg­
ing-31/z-inch, 3.9-inch, and 5 1/4-inch. 
But then you look at the tremendous 
number of people who manufacture 
the 51/4-inch media, the number who 
have equipment that produces the 
reproduced programs, and the num­
ber of customers who have the 
media, and you have to conclude that 
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This One Decision 
Saved our Business and Grossed 

over S l  ,OOO,OOO. in Sales 
In  1 979, our recreational manufacturing business was booming. 
And we had developed a new product that looked like a real 
winner. The new product was extremely important, in that it 
appeared to be the answer to a seasonality problem associated 
with our other product lines. 

By early summer, our order book was bulging. It really looked as 
if our off-season sales and production problems were over. Then 
just as quickly the rooffell in. Gas shortages devastated the 
recreational vehicle market overnight. And our order book for 
over two miilion dollars worth of the new product disintegrated. 

Faced with a fall and winter of virtually no sales, many thousands 
of dollars of unneeded parts and excess production staff, I had no 
choice but to shut down the production lines. Ar)d if a solution to 
our problem couldn t be found, the business itself was in jeopardy. 

A Ufe .. vm, declslon 
I spent many sleepless nights 
trying to come up with a solution to 
this nightmarish situation. Then I 
remembered a course I had taken 
in decision analysis. I spent the rest 
of that night reviewing course 
material and other books I had 
bought on the subject. The next 
day,! called an emergency meeting. 
Using the decision making 
techniques I had learned, we spent 
the rest of the week searching for 
and analysing potential solutions. 
The net result was that not only was 
the company pulled back from the 
brink of destruction, but we added 
over $ 1  ,000,000.00 in gross sales during that off-season. 

A way ofJU'e 
From that point on, almost every critical decision (and there were 
many) regarding new products, marketing channels, pricing , 
advertising, production equipment, engineering projects, received 
this same type of analysis. 
Although the process was very time consuming and clumsy, 
because it had to be done by hand, our decisions were much 
improved. And there were some real benefits that we had not 
anticipated,1 .  Our understanding of each problem was greatly increased. 2. We uncovered opportunities that we would not have thought 
of in any other way. 3.  Our decisions were documented, preventing us from slipping 
off the selected path or 'rehashing' the same things over and over. 
4. Consensus became easier because we were forced to focus 
and resolve each part of the problem, one piece at a time. 

The birth of Declslon(AnalystT .. 
Decision-Analyst was created because the process of evaluating 
complex decisions with multiple alternatives and many criteria is 
very tedious and time-consuming if you do it on paper. And doing 
it in your head is virtually impossible. 

Any complex decision usually requires multiple revisions to 
criteria, alternatives, weights and values assigned to them. If done 

U.S.A. 

manually, the ordeal of rewriting, recalculating and redocument­
ing tends to discourage revisions, thus producing poor results. 

Decision-Analyst overcomes these problems by asking for the 
minimum input possible from you, in the correct sequence. It 
leads you step by step through the decision making process, then 
does all the necessary calculations and produces polished reports 
without any further effort. And all of your input is stored on your 
disk so that revisions and updates can be made easily at any time. 

Comprehensive but easy to use 
Decision-Analyst is probably the easiest program you'll ever use. 
You can literally learn to operate the program using only the 'help' 
screens. But it comes with a thoroughly indexed manual which 
includes many pages of examples plus a step by step guide to the 

decision making process: 

And Decision®Analyst is no fly­
weight. It uses over 100,000 bytes 
of fast compiled code and a 40,000 
character help me. The program is 
extremely 'bullet proof 'and does 
all the work . . .  you do the thinking. 
And there is no danger of missing a 
critical step because your analysis 
is guided through each of the eight 
menu- driven sections. 

Endless opportunity 
for use 
If you're saying to yourself 
that you really don't have any earth 
shattering applications for 

Decision-Analyst . . .  then consider this. If you're in business, 
chances are that the most important thing you do is make 
decisions. 

Decision-Analyst can.help you select key personnel, decide on 
new machinery or equipment, prioritize major projects and 
allocate resources, choose a new product or a better price 
strategy, select new offices or plant locations, select the most 
profitable marketing channel or the best piece of computer 
hardware or software. Use it to analyse any decision which has 
more than one viable alternative. 

In your personal life, it can help you choose the best job, select 
the right business, career or franchise, determine the best field of 
inve stment or even the right home, boat or car. In fact, Improving 
your decisions is probably the most rewarding thing you can do. 

Let us help you make a 5 13900 decision 
lfthere's a chance that Decision-Analyst could help you improve 
even one decision, would it pay for itself? Chances are it would. In 
fact, it's likely that it could save you the price many times over! 

So why not take advantage of this special $139.00 introductory 
price (plus $5.00 shipping) by calling us today? We'll even refund 
your money, within 30 days, if you're not completely satisfied. 

Available for virtually every make of micro-computer using CP/M, 
CP/M-86, MS-DOS or PC-DOS operating systems. Requires an 80 
column screen and an 80 column printer for reports. 

CanadaExecutive Software Inc. Call Collect 
Exccnt i\'l' Soft ware Inc. 

Dept. #1037 
Exccu Un:: Software Inc. 
Dept. # 1 037 

G reat Britain & Eu rope 
M icrocomputer Products 

I nternational Ltd. ,  
Central  House, 
Cambridge R d . ,  Barking 
Essex, England 1 G 1 1  8NT

(705 )722-3373 
• •  Decision-Analyst is a Trademark of, Executive Software Inc. DA6 

Two North State St . ,  
Dover. Delaware 

1 9901 

1 4  Green Pine Ave. , 
Barrie, Ontario,  C a nada 

L4M 4S5 

® MS-DOS is a Registered Trademark of Microsoft Corp.  CP/M • •  CP/M-86 Registered Trademarks of Digital Research Inc. 10) PC/DOS is a Registered Trademark of I .B.M.  
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developed something called the user 
shell interface for MS-DOS 2.0, and 
we don't seem to have that in IBM's 
2.0. We have a command-prompt line 
that is much the same as it was. 
PC-DOS and MS-DOS are two dif­
ferent products; you can buy either 
one. 
Is IBM happy using the com­
mand-line scheme of having people 
type things in? 
Microsoft has helped us enormous­
ly with PC-DOS, but it's our product . 
Microsoft has its own product. Al­
though they are very similar-and 
I'm not trying to telegraph any­
thing-! don't know how they're go­
ing to be in the future. All I can tell 
you is that our product works, it's 
fairly simple, and we're happy with 
it. 
Are you satisfied with the language 
compilers and interpreters that are 
available for the IBM PC? 
If you're talking about the ones under 
the IBM logo, we've had very good 
response, and we're pleased with 
everything except the FORTRAN 
compiler. The performance of the 
FORTRAN compiler is not what we 
think it ought to be. We've told our 
customers that we're trying to work 
on the problems. Whether or not we 
can do anything about them remains 
to be learned, although there are a 
tremendous number of satisfied 
FORTRAN compiler users. 
As greater amounts of memory 
become more common, do you fore­
see that another version of a BASIC 
interpreter will allow easier use of 
all that memOl"J than the current 
BASIC interpreter does? 
I don't know whether we'll do that or 
not. It was obvious from day one that 
the machine had more memory than 
the Microsoft BASIC interpreter 
could use. We decided not to change 
the interpreter right from the begin­
ning. I think it's been a good deci­
sion. The BASIC interpreter is essen­
tially bug-free. To go back in and 
make it handle bigger address spaces 
would essentially mean a rewrite that 
would expose us to introducing error 
into the code. That flies in the face of 
the novice user's learning the BASIC 
language for something very simple. 
We traded quality for the additional 
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capacity of the interpreter. I would 
make that same choice today. I think 
of the BASIC interpreter as an answer 
to a lot of things except big, compli­
cated programs. If you need a lot of 
address space to solve the applica­
tion, you should use languages that 
are designed for those kinds of prob­
lems. It doesn't bother me that BASIC 
handles programs that fit into only 
64K bytes. We have moved the 
code-service routines and operating 
systems-out of the 64K-byte 
user-program space into the other ad­
dress spaces so that the use of 64K 
is more efficient. 
Are there any gaps in the lineup of 
software that IBM offers for the 
machine that make you uncomfort­
able? 
No, because we we!lt into this with 
the idea that we can't do everything. 
We tried to create a machine, some 
software offerings, and a set of busi­
ness practices that made it easy for 
others to participate. 
Are you happy with Easywriter 1.1? 
Yes, I like it. People seem to like it. 
Have you used it yourself? 
Ye s. I also tried to use Easywriter 1.0 
and had the same experience every­
body else had. There is almost no 
product [that runs] on the machine 
that we have produced that I haven't 
used. 
Have you backed up the contents of 
a hard-disk drive? Are you satisfied 
with that procedure? 
Let's go back to the 5 lf4-inch disk dis­
cussion. You can put only so many 
bytes on a 5% -inch disk, and that in­
troduces some disk handling. I don't 
have any other way to do it. 
Do you think the industry will even­
tually solve the problem? 
I don't know that it's a problem. 
When the machine first came out, 
people asked, 'f\ren't you upset that 
there is more memory than there is 
disk capacity on the machine so you 
can't dump your memory to disk?" 
The answer is no. It has never been 
a problem. It's a theoretical problem. 
If you insist that you must read the 
entire contents of your file when you 
do a backup, there will be a delay in 
handling disks, but people are 
smarter than that. They don't dump 
the entire contents of their file; they 

only dump the stuff they're really 
concerned about. Most applications 
build transaction files; they have to 
dump only transactions. If they take 
the time to recreate the file, they'd 
have a problem . 
It's my understanding that the . PC 
and the PC XT have recently been in­
troduced in Europe and elsewhere 
overseas. Do you think that IBM will 
be coming out with some software 
packages that will be specifically for 
the international market? 
I don't want to speculate on that. 
Why did it take so long to bring out 
the Intel 8087 coproces sor? 
We wanted it to work. 
Are you saying there were troubles 
with it? 
Sure. 
Is that why you now get a matched 
set of an 8088 and an · 8087? 
The newer 8088s have slightly dif­
ferent characteristics that result in 
better performance of the 8087 
coprocessor. By shipping both pro­
cessors we know the customer will 
get the best possible performance 
from the 8087. · 
Do you foresee the extra power that 
you now get with the 8087 being an 
extra selling point, or do you think 
that the casual user won't care? 
I think for the casual user to feel the 
effects of the power of that device, 
some support and programming 
would be required to be available on 
the machine that are not there today. 
The people who are going to get it 
and benefit from it are the people 
who will write programs with the 
device in mind, and there are a lot of 
people like that, but I don't think it's 
the general population. 
So you see that as being kind of an 
extra turbocharger that the drag-rac­
ing set will like? 
Yes, the ones whdll need it will love 
it. 
Sometimes IBM makes product 
changes that some people can't see 
the reasons for. Why has IBM 
stopped doing knock-out panels in 
the back of the machine? 
Because they produced quality prob­
lems, and we wanted to produce a 
machine with no defects. They fell 
out during shipping and handling. 
So it was a shipping annoyance? 
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you don't need to take on the extra 
burden of introducing a disruptive 
medium, no matter how good it is. 
None of the disk alternatives offered 
enough of an advantage to warrant 
that kind of disruption. [IBM with­
drew this drive from the market in Sep­
tember. ] 
What were the software considera­
tions that resulted from your desire 
to "fit in'' with the PC? 

Let's take BASIC as an example. IBM 
has an excellent BASIC-it's well 
received, runs fast on mainframe 
computers, and it's a lot more func­
tional than microcomputer BASICs 
were in 1980. But the number of users 
was infinitesimal compared to the 
number of Microsoft BASIC users. 
Microsoft BASIC had hundreds of 
thousands of users around the 
world.  How are you going to argue 

with that? Many who wrote about 
the IBM PC at the beginning said that 
there was nothing technologically 
new in this machine. That was the 
best news we could have had; we ac­
tually had done what we had set out 
to do. 
Did you try to discipline yourselves 
not to stretch the state of the art with 
the PC? 
Yes.  For example, you can handle a 
higher-performance 1/0 device with 
a 16-bit 1/0 channel than you can 
with an 8-bit 1/0 channel. Having an 
8-bit I/0 channel inheren.tly limits the 
performance of the main processor 
because you have to move twice as 
many bits per operation. But that was 
a trade-off we chose to make to fit in­
to what was already there. It wasn't 
too difficult a trade-off to make 
because there were no programs­
and there are still few-that demand 
a higher performance processor than 
most that are out there. 
Do you have a profile of your typical 
customer or user? 
I don't think we have a typical user 
because the machine is so communal 
that typical doesn't have meaning, ex­
cept for the fact that more and more 
people are discovering that they have 
needs that can be answered rather 
nicely by a personal computer. And 
they are in all walks of life-all the 
way from very young children to very 
elderly people-in every profession. 
Is there a typical minimum con­
figuration emerging? 
I don't know. We've forced that 
answer somewhat because we build 
the machines that are most frequent­
ly ordered. We build four or five con­
figured systems to make it easy for 
the dealer to put the systems together 
so that the work is done partly by us 
and partly by the dealer. We know 
that there are a lot of people building 
complete machines starting with a 
very rudimentary form of our prod­
uct. 
You say that you don't have a typical 
user, but is there a set of typical user 
characteristics that you have to deal 
with? For instance, do you find peo­
ple who don't want to type on the 
machine because of the keyboard? 
Yes, we find those reactions, but not 
quite the way you said it. 
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The placement of certain keys in the key­
board of the IBM PC has been widely criti­
cized, but Philip D. Estridge cites prior 
IBM experience in building typewriters as 
being helpful in designing the PC key­
board . He points out further that various 
human-factors considerations are reflected 
in the overall PC design that he says make 
the machine comfortable to use. 

· 

The keyboard can be tilted, fo r example, 
to assume a flat-surface angle or a tilted­
up angle. Estridge says both are standard 
angles that make users feel comfortable. 
'We don't know why people feel comfortable 
with one of those two angles," Estridge 
says, "but we've learned from building 
typewriters that these are the two popular 
angles for wrists." 

He also cites studies of eye-pupil dilation 
that influenced the PC's design. He says 
these studies have shown that there's a 
direct relationship between pupil dilation 
and fatigue; the more a user's pupil dilates, 

Some people are upset about the 
placement of the left-hand Shift key 
and the Return key. 
I wasn't thrilled with the placement 
of those keys, either. But every place 
you pick to put them is not a good 
place for somebody, and it's a large 
enough group of somebodies so that 
there's no consensus. The left-hand 
Shift key is located where it is 
because we wanted to have the char­
acter-typing keys inside the control 
keys . That means that the arrange­
ment with the one extra key, instead 
of being the Shift key with the char­
acter on · the outside, is just the 
reverse. I have since gone back and 
looked at a lot of keyboards and 
found that a lot of them are just like 
ours-with one more key on the bot­
torn. They may not have the same 
character in that position, but there 
is one more key along the bottom. It's 
not much of a problem in the long 
run. Fortunately, people adjust; in 
fact, if we were to change it now we 
would be in hot water. 
Why are the function keys in two 
rows on the left rather than across 
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the more fatigued he may become. 
"If you can cut down on contrast changes 

as people use the equipment, you reduce 
the likelihood of frequent pupil dilation." 

How has that principle been applied to 
the IBM PC? Estridge explains it this way: 
"Imagine that the center of the machine 
is a high-contrast area and the outside of 
the machine-the backgro und-is a 
low-contrast area. The machine has grades 
of contrast as you move from the screen 
outward. Its highest contrast is on the dis­
play tube. Immediately around the tube is 
a lower-contrast border, and then the 
cabinet curls round to form an even lower­
contrast frame. 

"The eye then progresses from seeing 
dark gray to light gray to medium white, 
and, beyond that, essentially a noise back­
ground. As the eye moves across those 
boundaries, it doesn't experience much con­
trast change, and the viewer doesn't get 
tired." 

the top? 
We didn't want to put them across 
the top because we wanted to have 
a template there in case some appli­
cations needed a template across the 
top of the keyboard. That's the reason 
for that little ridge-to keep the 
template from falling down on the 
keys . The ridge is also there to use as 
a book prop. 

Did you look at the international 
keyboard standards? 
That's what's on the board; that's 
why there are symbols on the keys. 
Is there anything different that you 
would do to the keyboard now that 
it's been out a while? 
No. I'm not saying we would never 
come out with another keyboard 
that's different, but I don't have any 
regrets about the keyboard. 
Are you familiar with the mice that 
are creeping around in the world? 
Yes. That's a perfect example of the 
kind of experimentation that you 
would expect to go on. 
Have you ever used a mouse? 
Yes. 
Do you like it? 

It was just another way to do things. 
It didn't strike me one way or 
another. 
Are you comfortable with the key­
board? 
Yes. More than two million personal 
computers [from all suppliers] were 
shipped in the United States last 
year. Predictions for the future are 
more grandiose. They must not be 
very hard to use. When you look at 
the age levels of people using the 
machine-both the very young and 
the very old- and when you look at 
the backgrounds of the individuals, 
you have to conclude that the com­
puters must be pretty darn easy to 
use, or else you would never h ave 
gotten that far. 
Can we talk about specific software? 
Sure, as long as it's ours. 
The biggest software change that's 
happening is the upgrade to the 2 .0 
version of DOS; are there delays in 
shipment of the product? 
Initially, yes. 
Why is there a delay? 
We guessed wrong on how many 
people would order the PC from day 
one. We thought there would be less 
demand than there is, so we had to 
catch up, and we passed that point . 
Some people are complaining that 
there are problems with the 2 .0 ver­
sion and incompatibilities with the 
previous 1.1 version. Do you see that 
as a major problem? 
There are some differences in the 
products, most notably in memory 
utilization. The 2 .0 product is larger. 
If you had a program that barely fit 
in 64K bytes with version 1.1, it's 
almost certain that it doesn't fit if you 
move the program to 2.0. We haven't 
heard any significant unhappiness 
with customers or with the software 
suppliers, and that level of incom­
patibility is one that's understandable 
as you enrich your product . 
Will IBM sell 1.1 indefinitely? 
I won't speculate about our plans, but 
it's not a good idea to mistreat cus­
tomers. We will do what our cus­
tomers need us to do. If that means 
keeping 1.1, we will do it. If all the 
customers move to 2 .0, it will be 
uneconomical to keep 1.1, but I don't 
know which way it will go. 
We understand that Microsoft had 
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you 80-1 00% o f  programming using 
dBASE I I . "  OUIC is for busi  ness executives, businessmen, 
accountants, salesmen, anyone who wants to make dBASE II 
faster and easier to operate. 

QUICKCOD E is a program generator. A com­
puter program that writes computer programs. Th ink of it  as a 
'translator' that sits between you and your  computer tel l ing it 
what you wa nt and savi ng you from having to write a program 
everytime you want to get something done. 

I f  you own or use d BASE I I ,  or ever plan to, you 
need QUICKCODE by Fox & Geller.  

" ... it succeeds admirably." - I N FOWORLD 
"Help arrives for users of dBASE I I . "  - BYTE MAGAZI N E  

Wi th dGRAPH, the high-qual ity, easy-to-use 
graphics package from Fox & Gel ler, you tap the full power of 
your computer to produce a wide variety of graphs and charts. 
And there 's no special knowledge or prior programming 
experience req u i red. 

dGRAPH is for businessmen, future analysts, sales 
managers a nd division supervisors. Anyone who real izes that 
when i nformation is presented graphical ly, comparisons are 
easier to make, stories more im pactful, arguments more 
convi ncing. S imply stated, it will make you more effective. 

"dGRAPH can add dramatical ly to dBASE l l 's 
abi l  ity to manage, analyze and present data . "  

"An outstanding program!" -Tom Sonoma, 
Circle 193 on inquiry card. MICROCOMPUTI NG 



A defect is a defect-it doesn't mat­
ter if it's a comer crushing on the 
cardboard box you ship it in or the 
machine not functioning at all. It's ex­
actly the same for all defects. And 
when you start out with that mental­
ity, if you have a defect, you ask not 
only how to fix it but also what is the 
source of this problem, and how do 
we eliminate the source? In that par­
ticular situation we eliminated it by 
not having it . We couldn't sense that 
there were a lot of people who 
needed it. 
Back to the design of the case. Did 
you consider trying to go for a 
smaller footprint for the machine, 
possibly by trying things like stack­
ing the motherboard on top of the 
disk drive? 
It was the smallest footprint we could 
figure out. We wanted to have the 
machine work in a wide range of en­
vironments : heat, temperature, 
humidity, and electrical interference. 
When you start considering all this, 
you can't make it as small as you 
would physically make it because of 

the electrical characteristics. We have 
what we think is a balance. The more 
closely you put it together, the more 
difficult it is for somebody to add 
something to it; you get hard-to­
manage mechanical assemblies. That 
makes putting it together and taking 
it apart hard and error-prone, or you 
create fittings that are not generally 
available, so other people can't get 
the equipment they need to build an 
add-on piece of hardware. 
You've talked a lot about designing 
the machine to make it easy for peo­
ple to use-to experiment with the 
machine, to add to it. Were you 
thinking more of dealers than ex­
perimenters or hobbyists? 
First, we knew that dealers would 
have to provide warranty service. We 
tried to design the machine mechan­
ically and electrically so that it was 
simple to understand and work with . 
We chose electronic components so 
that there would be commonly avail­
able parts, with the serviceman at the 
bench in the store in mind. Our goal 
was to make the machine as easy for 

him to use as for a customer, because 
he's a customer too. If we burden him 
with high-technology complexities­
tools and equipment that are un­
familiar, hard to get, or expensive, 
parts that are in limited supply cir 
available only from IBM-these 
things would make the machine dif­
ficult to service. 
The new IBM color monitor is cer­
tainly appreciated, but are you satis­
fied with the display quality you get 
with the color display adapter? 
Yes.  I think it's a good balance be­
tween price and function. 
Did you consider making a special 
color monitor that used higher fre­
quencies? 
Yes, but then you have to buy more 
memory that fits on the color adapter 
card. It raises the price. We think the 
granularity, number of colors, and 
number of memory bits on the card 
strike a good balance between defini­
tion, function, and price. 
Do you think we will be seeing more 
applications that use graphics-that 
graphics will be a dominant segment 

AZTEC C - ' C  ' PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CP/M IBM 

Shipping: COD, 2nd day del ivery, or Canada, add $5. Canada 2nd day or US next 


day delivery, add $20. Outside North America. add $20, and for 2nd day add $75. 
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FOR YO UR BOTTOM LINE. 

ALPHA SOFTWARE 
Data Base Manager I I  $199 
Apple IBM Connection $139 

APPLIED SOFTWARE 
TECHNOLOGY 

VersaForm $249 
Q base $145 

ARTSCI 
Magic Window I I  $ 1 09 
Magic Calc $109 
Magic Memory $ 74 

ASHTON-TATE 
Friday $199 
Bottom Line Strategist $279 
Financial Planner $459 

BPS 
BPS Business Graphics $279 

COMPREHENSIVE SOFTWARE 
PC Tutor/PC Pal Combo $ 79 

CONDOR COMPUTER 
Condor Ill $439 

CONTINENTAL SOFTWARE 
Home Accountant 

(for Apple $ 54 
FCM (for Apple I I )  $ 69 
FCM (for IBM PC) $ 85 
Property Management $349 

DATAMOST 
Write On $ 89 
REIP (Real Estate) $ 89 

DIGITAL RESEARCH 
CP/M 86 $ 50 
Concu rrent CP/M 86 $259 

EAGLE SOFTWARE 
Money Decisions $ 1 29 

EMERGING TECHNOLOGY 
Edix/Wordix 

HAYDEN SOFTWARE : 
$279 

Pie Writer (for Apple II) $ 1 09 
Pie Writer (for IBM PC) $139 

HOWARD SOFTWARE 
Real Estate Analyzer $ 1 85 
Tax Preparer 83 $ 1 85 

HUMANSOFT 
DB plus $ 89 

I N N OVATIVE SOFTWARE 
TIM I l l  $299 
Fall Graphs $ 189 

I N  SOFT 
Data Design $ 1 69 

ISM 
M athemagic/Graphmagic 

Combo $ 1 1  9 
I U S  

EasyWriter I I  $239 
EasySpeller I I  $ 149 
Financial Management 

Series $939 
UK 

Data Perfect $ 99 
Letter Perfect $109 

LEX I SOFT 
Spellbinder $259 

LIFETREE 
Volkswriter $ 1 29 

MARK OF THE U N  ICORN 
Final Word $199 

MICRO PRO 
WordStar /Mailmerge 

(for Apple I I )  $359 
Wordstar (for IBM PC) $299 
Wordstar (for Apple I I )  $269 
WordStar Professional 

(WS/MM/SS/SI) $429 
WordStar w/Z80 

(for Apple II) $349 
MICROSOFT 

Multitooi-Financial 
Statement $ 79 

M ultitooi-Budget $ 1 1 9  
M I CROSTUF 

Crosstalk $129 
MUSE 

Super Text Professional $ 79 
NORTH AMERICAN BUSIN  ESS 

Memory Shift $ 79 
Answer $ 199 

OASIS 
The Word Plus $ 1 19 

PBL 
Personal I nvestor 

(for Apple II) $ 99 

PEACHTREE 
Peachtext (lor Apple I I )  $ 169 
Peachpak 4 (GL/AP/AR) $269 

PERFECT SOFTWARE 
Perfect Writer $229 
Perfect Speller $139 
Perfect Calc $139 
Perfect Filer $269 

PETER NORTON 
Norton Utilities $ 59 

ROSESOFT 
ProKey $ 59 

SELECT I N  FORMATION SYSTEMS 
Select Word Processing $299 

SI  ERRA ON L I N E  
Screenwriter I I  $ 99 
Screenwriter Professional $149 
The General Manager $ 169 

SI  LICON VALLEY SYSTEMS 
List Handler $ 69 
Word Handler $139 

SOFTWARE ARTS 
TK1 Solver $219 

SOFTWARE PUBLIS H I NG 
PFS: Write $ 99 
PFS: File $ 99 
PFS: Report $ 94 
PFS: Graph $ 99 

SOFTWARE TECHNOLOGY 
FOR COMPUTERS 

The Creator $219 
SOFTWORD SYSTEMS 

Multi Mate $299 

SORCIM 
Su perCalc2 $ 1 79 
SuperCalc $129 
Su perWriter $179 
SpeiiGuard $129 

VISICORP 
VisiCalc $169 
VisiFi les (for IBM PC) $219 
VisiFiles (for Apple I I )  $ 189 
VisiSchedule $219 
VisiT rend/Plot $219 
VisiWord $279 

For more information on our complete line of software and accessories 
call our toll-free number for a FREE copy of The Softline Catalog 

fREE\ 
Diskette Li brary Case 
_ . . with your ord er. This attractive 
case protects, i n  dexes and stores 
10 d i s  kettes for qu  ick retrieval .  
Normally a $ 10 value, it  is now 
avai  lab le  FREE to Soft l ine customers 

TERMS: 
Checks-allow 14 days to clear. Credit processing-add 3%. COO orders-cash. M.O.  or certified 
check-add $3.00. Shipping and handl ing UPS surface-add $3.00 per item (UPS Blue $6.00 
per item). N'l Residents-add applicable sales tax. All prices subject to change . 
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dBase II 
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VisiCalc­
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sz99 
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$ 1 49 
for IBM 

DB Master 
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for Apple I I  
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PFS: File 
PFS: Report 
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OuickCode 

S 184 

Multiplan 

S 189 
WordS tar 

MaiiMerge 

S389 
for IBM PC 

Sensible 
Speller

s99 
Peach Text 

5000 

sz49 

Sundays 
10:00 AM - 4 :00 PM 



Theft is a threa t to software development. 

of the market? 
Yes. I think the old saying that a pic­
ture is worth a thousand words is 
true. 
Do you see color as a practical tool 
now in business graphics, or simp­
ly a nice feature to have? 
I think that color is going to change 
over the next short period-maybe a 
couple of years- from being some­
thing we think about as an interest­
ing curiosity to something we won't 
know how to get along without. It 
will be that dramatic a change. Look 
at color TV. You're using more senses, 
and it's probably well proven that the 
more senses you involve, the more 
likely you'll get the message through . 
If you don't think color is important, 
turn it off the next time you watch a 
football game and see how you like 
it. It's a feature that is going to quick­
ly find use in all applications, not just 
in business. 
Were you disappointed that so many 
users were not getting the color dis­
play adapter for a while? 
I wouldn't say that so many were not 
getting it . 
There was a study that said 90 per­
cent of the people were using just 
the monochrome display. 
I'm not going to comment on some­
body else's study. I know how many 
are buying it . 
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Most IBM software seems to allow 
users to make a limited number of 
copies. Do you have any thoughts 
about copy protection? 
Do I ever. It's wrong to copy-protect 
programs. The only reason anybody 
does it is because there are thieves 
who steal your product. That's 
wrong, too. There ought to be some 
way to stop that without creating 
products that are unusable. 
What do you think of having serial 
numbers in the hardware match to 
the software? 
None of those techniques work . 
There is no one who has a technique 
for protecting against copying code 
that works in all environments-hard 
disks, communications, local-area 
networks, single-user, easy-to-use, or 
hard-to-use. I guarantee that what­
ever scheme you come up with will 
take less time to break than to think 
of it . I think theft is also a threat to 
software development. It's going to 
dry up the software . It's incredibly 
difficult to write software, and peo­
ple are going to stop doing it if they 
can't get a legitimate return for their 
efforts. 
Are you satisfied with the market 
success of operating syste ms other 
than PC-DOS-CP/M-86 and the 
UCSD Pascal p-System? 
We carne out with three operating 

systems because we couldn't figure 
out where the propensity would be; 
we wanted customers to decide that. 
Why were CP/M-86 and UCSD 
Pascal so much more expensive than 
PC-D OS? 
You'd have to talk to Softech Micro­
systems, which did the research . 
Was the price determined by Softech 
Microsystems' licensing agreements 
with you? 
Yes. 
What do you think about Digital 
Research's recent move s to cut the 
price? 
You'd have to talk to them. 
Have you looked at any of the up­
and-coming languages, such as 
Logo? 
We've announced Logo for our ma­
chine, to be available in the fourth 
quarter. 
Do you think that's a good package? 
I think it's terrific. What we have on 
our machine is really dazzling. It's 
been a lot of fun to experiment while 
we were developing it. I don't know 
how to project its popularity, but I've 
had a lot of fun with it . 
Why did you decide to put Logo on 
the machine? 
Because people in the education in­
dustry said they needed it . 
Have you used it yourself? 
I use everything we're producing. 
Do you have a machine in your 
office and at home? 

. Yes, to both. I prepare letters at home. 
I have some bookkeeping informa­
tion . We have a few investments that 
I like to pretend I can manage . I play 
games. I use it as a way to see every 
package we're developing and plan­
ning to intro duce. 
Do you use non-IBM software? 
All the time. 
Do you care to say which? 
No, but I get my hands on as much 
of it as I can and see what it looks 
like. 
Do you think other people are devel­
oping good software? 
Absolutely. They sure are. 
Are you pleased that a certain sub­
culture is growing up around your 
machine? 
I love it . I think we're in an era in 
which the public has adopted per­
sonal computing in the same way it 



following 

"We're 

adopted the automobile. People want 
to know everything they can about it. 
That era will probably pass, but that The Perils of Forecasting curiosity is almost sensational right 
now, and I think it's good. 
Can we expect to see the same kind 
of shakeout that happened in auto­
mobiles? 
Logic tells you that it has to happen . 
But logic also predicted the industry 
wouldn't sell one and a half million 
personal computers until 1985, and 
the industry surpassed that last year. 
So who knows what's going to 
happen? 
Has IBM been surprised at the suc­
cess of the PC? 
I think the world's been surprised by 
the success, but not just about the 
IBM machine; I'm talking about per­
sonal computing as a phenomenon. 
All the industry reports you could 
find in 1980 projected one and a half 
million in unit sales [of personal com­
puters] in 1985. You could have called 
Future Computing or Dataquest or 
anyone else and they would have told 
you much the same thing. We don't 
have a crystal ball that is better 
calibrated than anybody else's. 
It seems that you have the same 
problem-forecasting-that most 
people have in this explosive mar­
ket; it's an imprecise art. 
It's not that you can't predict what 
will happen in those areas that you 
understand. The problem lies in the 
very thing that makes this product 
family popular-its application to 
completely unknown uses. That's ex­
citing, but it's also the very thing that 
makes the business totally unpredic­
table. [See "The Perils of Fore­
casting:'] 
Are customers for larger IBM com­
puters moving to buy PCs as well? 
They're doing it in great numbers. 
Will that fundamentally change any­
thing in your relationship with those 
customers? 
I think we're providing them with the 
solution that they want, and that's 
what they expect of IBM, so I don't 
think that's a fundamental change. 
Is the existence of so many dis­
tributed personal computers going 
to change data processing as we 
know it? 
No, but I think it will involve a lot of 

IBM's Estridge explains how his divi­
sion's {fmcasting procedure works in the 
following manner. 

Each quarter, IBM asks everyone who 
is selling the PC, including IBM's direct 
sales force and dealers, for a projection of 
purchases for two periods: the next quarter 
and the th ree quarters it. In Oc­
tober 1982, for example, the division asked 
customers how many systems they expected 
to buy for the period from January through 
March, 1983. kind of asking for a 
commitment," Estridge says of the process, 
"although no contractual penalty is at­
tached to it." 

Then IBM asked these customers what 
they expect to buy for March through 
December, 1983. 'We do that every single 
quarter by product. It's pretty boring, but 
we do it with all the people who sell our 
products," Estridge says. 

When customers returned in January of 
this year, ostensibly to talk about their 

people who aren't now involved. 
Can you characterize sales of the per­
sonal computer through different 
distribution channels? 
I could, but I don't want to: That in­
formation is important to us in run­
ning our business, but not important 
to anyone else. 
We have heard that some IBM direct­
sales people inadvertently have 
undercut a dealer's price. 
I think you could hear the other side 
just as easily. For every story you can 
tell me about a dealer feeling that he 
lost a sale to an IBM direct salesman, 
I can tell you about a salesman who 
thinks he lost a sale to a dealer, so we 
probably have it about right. I think 
there's another phenomenon that's 
new in this equation, and it may be 
particularly unique to IBM personal 
computers. Every other IBM product 
prior to the personal computer was 
available only through IBM sales­
men. IBM customers were never 
faced with the question of support 
versus product because they both 
came via the same organization. Now 
the customer can distinguish support 
of the product. That's an adjustment 
that all of the distribution channels 
are going through . The customer 

system needs for April 1983 and beyond, 
they wanted to talk about January through 
March all over again. They doubled their 
orders for that first quarter. "They told us 
that they'd given us the wrong numbers, 
and the numbers were low by a factor of 
two since October 1982," Estridge says. 

"Then the same darn thing happened 
again in March, when we were supposed 
to be talking about July through September. 
We can only handle so many factors of 
two," Estridge says. 'We've upped our pro­
duction rate three times this year; produc­
tion is very high. We're extremely pleased 
that we can build a quality product at that 
rate, but it's not enough. The demand is 
increasing at a very fast rate, and we're do­
ing everything we can to stay with that 
demand. But if the demand keeps on go­
ing at  these rates," Estridge warns, "a t 
some point there won't be any more parts. 
We're not there yet, but we can see where 
it is from here." 

· 

now has to participate in a two-step 
decision: determining what product 
he wants and from whom to buy it . 
We wouldn't be doing our jobs if we 
didn't ask about a "Peanut" machine 
or any extension to this product line. 
Call the Wall Street Journal. They're the 
only ones I know of who have writ­
ten about the Peanut. 
How about "Popcorn?" 
They've written about that, too. I 
think it's fascinating that they de­
cided to get into product design. 
Did they seem well informed? 
I have no idea. 
Well, we had to try. 

Estridge finally alluded to the inevit­
ability of follow-up products in summing 
· 
up his thoughts about the IBM PC. He 
characterizes the PC as having enough 
horsepower and capacity to have a long 
life cycle: "It's an affordable product, 
there's a lot of software for it, it's easy to 
use, and it can be extended. I'm comfort­
able that it will be around for a long time, 
and it will probably be extended. It would 
be silly not to follow it up. More impor­
tant, I think customers expect IBM to 
follow it up."• 

Lawrence J- Cu rran is BYTE's editor in ch ief. 
Richard S. Sh uford is special projects editor. 
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YT f.arktronics 

Absolutely, 
positively, 

unequivocobly, 
unquestionably, 

the most 
simple way 

· to operote 
your computer . . .  

a. Say goodbye to the keyboard . 
. . .  a simple hand held device called a mouse allows 
you to move a "pointer" on your computer 
screen to pick out the different operations . 

. . . With the push of a single button. 

b. Say hello to multiple choice . 
. . . Jane di splays; all at once. or one at a time. a whole range 
of computer appl ications on the screen. Use the mouse. take 

your pick: from letters to lists. to calculations 
and spreadsheets. Jane has them all .  

c. Jane makes computers easy. 
. . .  if you're a dealer. she's your best salesperson . . . . if you're a user. she's your best friend. 

No matter who you are. the price is right and ifs as easy as abc. 

Jane is now available for the Apple 1 1 .  1 1+ 64K. I/e. Commodore 64. 
Available soon for the Atari series and IBM PC. 

Circle 33 on inquiry card. 

corporation 1 1 3  South Fourth Ave nue. Ann Arbor. Michigan 481 06. 1 -800-Caii-ARK. in Michigan. (31 3) 769-7253 



Enhancing Screen Displays 

for the IBM PC 


This program takes full advantage of the PC's color atJd 


You can purchase the IBM Personal 
Computer (PC) with either a mono­
chrome or a color display, or you can 
use both monitors on one system.  
This article briefly compares the 
features of both displays and demon­
strates how you can use a program 
called Screen to take full advantage 
of both monitors' capabilities and 
simultaneously adapt them to your 
own needs. This set of easy-to-use 
enhancements is implemented as a 
short resident routine that is trans­
parent to applications programs and 
the DOS (disk operating system) . 

The two displays offered with the 
IBM PC and the new PC XT can be 
used in any of three configurations. 
A system can, for example, be out­
fitted with the IBM monochrome 
monitor that provides green charac­
ters on a black background with ex­
cellent resolution. Or you can choose 
the IBM color monitor adapter that 
provides color and graphics capabil­
ities; its characters, however, aren't as 
well defined as those on the mono­
chrome display. The most advan­
tageous configuration, though, is to 
set up both monitors on one system, 
making each available for a wide 
range of needs. Regardless of which 
arrangement you choose, comfort 
should be a major factor in your deci­
sion because prolonged use of a 
difficult-to-read display can cause 
such problems as eyestrain and 
irritability. 

Both displays are limited in terms 
of user friendliness. Systems set up 

monochrome monitors 


by Tim Field 

with the color monitor would be 
more useful if operators could easily 
change the foreground and back­
ground colors for text display. The in­
ability to change colors limits the user 
to black-and-white text combinations 
or the whim of the programmers 
who designed a particular applica­
tions program . The ability to change 
colors, on the other hand, provides 
welcome variety and can relieve the 
eyestrain that often results from ex­
tended use. 

Such flexibility would also enable 
you to adjust the color scheme to the 
display's environment . A soft 

Using the monochrome 
monitor for reference, 

you can create graphics 
on the color display. 

scheme, such as yellow on black, 
would be easy to read at night, 
whereas a bright setup, such as white 
on blue, would be pleasant for a sun­
lit room. Changing the screen's col­
ors also makes it possible to enjoy a 
three-color display for applications 
programs that take advantage of the 
PC's highlighting capabilities .  

A choice of display schemes for the 
monochrome display-the standard 
video combination of green charac­
ters on a black background and 
reverse video, black characters on 
green, affords the same advantages 
as those offereʓ by the color moni­
tor-reduced eyestrain, the ability to 

match the display to the operating 
environment, and the opportunity to 
work with personal preferences. 

A system that incorporates both 
color and monochrome monitors 
could allow you to alternate between 
two display types, thus doubling the 
flexibility you have using individual 
monitors. For example, you could 
edit a program using the mono­
chrome display and then switch to 
the color display for graphics output. 
Or you could take advantage of a 
type of dual-windowing capability, 
setting up one screen to display text 
or graphics and switching to the 
other to perform another task, refer­
ring to the contents of the first screen 
for guidance. 

The Screen program presented 
here makes the PC's displays easier 
to use for both textual and graphics 
applications by supplying these en­
hanced capabilities. Indeed, PC-DOS 
2.0 does provide limited capability to 
switch from a monochrome to a col­
or monitor using the MODE com­
mand; however, it requires that the 
computer be under direct DOS con­
trol to make the switch. This means 
any applications program you might 
be running must be terminated to 
take advantage of this capability. 
Using Screen, however, you can 
switch monitors at almost any time, 
even while the PC is running an ap­
plications program. Another advan­
tage is that it's easy to use-you don't 
need technical expertise to enhance 
the displays' operations. 
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FUNCTIONS KE YS Listing 1: A screen-enhancement program for the IBM PC. 
I N CR E M E NT FOREGROUND COLOR * .

(ALTERNATE BETWEEN STANDARD 

AND REVE R S E  VIDEO ON 

M ONOCH R O M E  M O N I TO R . )  


I N C R E M E N T  BA CKGROUND COLO R *. 

(ALT E R N ATE BETWEEN STANDARD 

AND REVERSE V I  DEO ON 

M ONOCHROME M O N  I TOR . )  


ALTERNATE BET W E  E N  4 0 - AND 

SO- COLUMN MODE. ( VA L I D  FOR 

COLOR ADAPTER O N LY . )  


0S W I TCH B E T W E E N  COLOR AND 

MONOCHRO ME M ON I TO R S .  7 


@]REPA I N T  THE SCREE N W I T H  
C U R R E N T  ATTR I BU T E S .  9 

NOTE·. THE COLOR SEQUENCE I S  AS FOLLOWS: 
BLACK,  BLUE . G R E E N ,  C YA N ,  R E D .  
M A G E N TA .  Y EL L O W. WH I T E ,  BL A C K .  ETC. 

Figure 1: Implement one of Screen's five func­
tions bty pressing the Alt key and the key as­
signed to the display change you want to 
make. 

Design Goals 
My initial design goals for Screen 

included specific criteria . First, the 
program must be easy to use, provid­
ing its functions at virtually any time, 
without requiring the user to load 

· and run a special program to execute 
every function. Second, the enhance­
ments must not interfere with the 
normal workings of the PC; that is, 
Screen should not obstruct the com­
puter's operation . 

The program provided in listing 1 
attains these goals. When you first 
run Screen, it sets itself up to work 
as though it were an internal part of 
the DOS. It works automatically with 
most applications programs that use 
standard DOS and BIOS (basic in­
put/output system) screen and key­
board device handlers. 

You initiate the program by merely 
running it once after you power up 
the PC or execute a system reset. (You 
can also set up an AUTOEXEC. BAT 
file to automatically invoke Screen on 
system start-up. Consult the section 
on batch files in the DOS manual . )  
When first executed, Screen initial-

Text continued on page 110 
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m8ms 
6858 

8858 

emmeem 
11846 

= 88117 
= em 
= 88ƅF 

= m1 
= eee3 

me 
me 
8 1 08 ms 
81811 E9 ms Re t93 98 

ete4 46 43 ss 21 

ms 680Ɔ 

mA 6Ailll 

me 6m 
mE me 
Il l !  II 7080 

U l 2  0 1 1 A  R 
11 1 1 4  IJ 1 2A R 
8 1 1 6  S l ! A  R 

8 1 1 8  78 

11 1 1 9  FF 

em eeee11ee2 em ees4 em 
88S6 em 
8888 

PAGE 64, 132 

TITLE SCREEN - IBN Display Enhancement. Copyright 1983 Tit F i e l d  

. RADIX  1 8j ffHHfHfffffffffffHitHHHUffffUffffffff ftfftttttffffftftftftf 

Define i nterrupt vectors lor both keyboard i nterrupt lbH and 
screen i nterrupt ISH. Both in seg1ent e .  

j fHfffffff Iff UH I Iff I UH ffH f HUff f ffHiffftt fff fffI ffff ttftttttt 

KEY'IECT SEGMENT AT 8 ; Define KEYBOARD interrupt vector 
ORB 16Ht4 

KEY INT LABEL DWORD 

KEY\'ECT ENDS 

SCRVECT SEGMENT AT e Def i ne SCREEN i nterrupt vector 
ORG lSHt4 

SCRINT LABEL DWORD 
SCRVECT ENDS 

j flfftfffff Iff Ilffflfffffff I Iff fill *llffffff fJfftH tttffftt tift tftfff 

Deline constants 

j tHftf tftffftflfff tiff lift f ftffftf tttlf Iff fftfftH fftftftff fff tttftt 

BW _VAL EQU 87h ; Standard HW attribute sl!llt to toni tor 
EQUIP _FLA6 EQU 4 1 8h ; Area in RAM that contains EQUJPIIEHT status 
CHK_MDDE EQU 15 ; Screen i nterrupt f uncti on to check tode 
MDND_MDDE EQU 7 ; Screen tode ol 7 i nd i c ates tonochrote 
COLOR_ADPT EQU 3 ; Modes froa 0 to 3 are non-graphics color 

j Hff f fflff Uff H ff f fff f IH HJ *-IIH I lfftffftffft ffftftt ttfft I fftftf It 

Start code area 

j f fiftH ff I Iff I Hlffffffftf H ff UtfftHH tff ff Htff tftttlfl ffH Itttff 

CODE SEGMENT PARA 

ASSUME CS: CODE 

ORB 108h Start code at of fset 100h lroa starting segaent. 

IT his 1 eaves room for DOS' s Kork area 

KEY PROC FAR 

START: 

; Initial i z ation code . . .  used on l y  once, on syste• startup 

J"P INI  T_CODE ; Cal l initial i z at i on routine 
EVEN 

VAL I DCHK DB ' FCP ! '  ; used by INSTALL to check lor val i d  SCREEN pga 

j I ft I ffffl ff If II If It I H  IHUff f f fffltfff ltffff ffH fffftfttff t tfffffff 

Deline storage areas and data structures

j Hffll*llffttfflffffflfHfl ffffftftttttttftlffftfffftttftttftftttttt 

; Deline keystroke scan codes lor the l i ve SCREEN functions 
FDRE_INC DW b88Bh ; Foreground i ncreaent 

BACK_INC DW 6AB0h ; Background i ncreoent 
C80_48 DW 6C0Bh ; 80x25 to 40x25 l l i p-l l op key 

COL_MON ON 6E0eh ; COLOR/MONO f l i p-f l op key 

REPAINT DN 7!100h ; Repaint screen usi ng current tode 

CUR_MDDE OW COL89_AREA ; Ini  t i a l i z e  starting  aode 
MONO_SET DW MONO_AREA ; Pointer to  monochrome area 
COLOR_SET ON COLB0_AREA ; Pointer to ' active' col or area 

SCRN_ATTR DB 70h ; Current screen attri bute 
SCRN_MODE DB 255 ; Saves current screen tode 

; Del i n e  structure used to contai n i nformat i on about 49 and 80 

; col utn color Ƈodes as wel l as aonochroae tode. 

STRUC 
· CORNER ow e ; Defi nes COL/ROW count of characters lor ƈonitor 

BF DW S ; Colors ol FORE and BACK 
EQUIP DW S ; Equi paent setting 
MODE DW II AX value for setting aode ol tonitor 

S ENDS 
Listing 1 continued on page 102 



WorliS!dr 

၏ 
. .. . km.rrl• 

z
IIJ 
-

WRITE: 

LOOK WHO BUYS 
SOFTWARE 
FROM US! 

I f you order software from 
us. you're in  good com­
pa ny. You see, some of 

our best customers are 
America's biggest corpora­
tions. 

M aybe they're attracted 
by our low. low prices ( big 
compan ies are price-conscious 
too ! )  

Or maybe when you're 
an " I  B M ". you're looking for 
something extra. Like the 
personal service. giant i nven­
to ry. and in-depth technical 

su pport you'll fi nd at 
800-S O FTWA R E  

Yo u see. when y o u  call 
us. we'll take care of you l ike 
our business depends on it. 
Because it d oes. Which 
means when you place an 
order. you can be sure we'll 
fill it the same day. And that 
our u n  ique Order Tracking 
System'" is keeping tabs on 
your order every step of the 
way. 

M ost i m portant .. we'l l  be 
there if you need us a/ier 

your software arrives. We' ll 
make s u re t hat you'll receive 
the finest post-del ivery service 
in the ind ustry. And that's a 
promise . . 

Next t ime you're looking 
for low p rice and great 
service. do what I B M .  
General Electric. and a lot of 
other big compan ies do.  Pick 
u p  the ph one and give us 
a cal l .  

We'l l  show you why 
some hard-headed companies 
buy t heir  software from us. 

CHECK OUT ALL OUR INCREDIBLE BUSINESS SORWARE PRICES. 
WordStar • $269 
WordSta r ' /  

MaiiMerge'" $369 
ADVANCED lOGIC SYSTEMS'B 
Z-Cara S\29 
CP M Caul SJ59
Smaner m l l  $149 
ALPHA'w 
Apple-IBM Conneclron $150 
becu!ive PacYȑe $! !5 
DalabaseMar.ager l II $ 1 1 5  S225 
Martrngl!sl S 75 
TypeFaces S 9S 
APPLIED SOFTWARE TECHNOLOGY'" 
VffsaForm S289 
ATI TRAINING POWER'w 
Trarmng Moaules tWordSiar 
CP M eiC I S 65 
ASHTON-TATE 'w 
aBASE II $439 
oBASE II User s Gu•Ce S 20 
ASPEN 'w 
GrammahȒ S 60 
Ramlom House Proolreaoer S 39 
RallClom House Thesaurus S l \ 9  
C. M. S. IU ENTERPRISES'" 
WS -Pa1c.n & WS-Keys S .:s 
COMPUTING'" 
Po·,.er• $ 1 1 9  
CONTINENTAL'" 
Home Accounlanl CALL 
DIGITAL RESEARCH'" 
Access Manager 5225 
CBAS!C SW9 
CBAS!C86 $139 
CB BO Camo11er $379 
Cantunenl CP 1.1 e-6 S2ȓ9 
CP M86 S Ȕ9 
OrsplayMan.agȕr S299 
?ASCAL IM · S259 
PASCAL M1 · 86 S289 
PERS0ȡ1At BASIC $1 1 9  
SPP $155 
01ner Praauc1s CALL 

dBASE I I TM $439 
lnfoStarTM $299 

FOX AND GELLER"' 
Ourc+caae 1199 
OUirl 1 69 
tiGraplr $199 
HIVES'" 
SmariMo!lem 1200 S549
SmariModem 12008 1w Smar:camJ $489 
HOWAAOSOFT'" 
la• Preparet CAll 
HUMANSOFT'" 
OBPius "' 
IUS'" 
lasyWn1er 11 $239 
EasySpeller ll $139
fasyWrrler Speller S33Y 
EasyWrrler SoeltNr filer CALL
EasyF r rcr $259 
frnancrai Managemem Serres CALL 
IMSI'" 
Ș-Porn! G rapllrts !IBM-PCJ $129 
LEXISOFT"' 
SpeiiBrnller $?59 
LIFETREE SYSTEMS'" 
VotȚswrrrer )129 
LOTUS'"' 
1 2 3  S319 
METASOFT'" 
Bencnmar, S319 
MICROLAB'" 
Ia• Manager S119 
MICROPRO · 
�·;orliSJar S269 
··�liSiar Mari Mergt' 
WorliStar MariMerger 

SpertS!.!r S13rlnae• 

SJ69 

ProrȝȞr[)n.JIPal c:.u 
lntoSw 1149

1/artMerge )149
lnroSrar Sl99 
CarcSJar Sl29
DaraSrar S1 19 
SuperSon $149 

SuperCalc 2rM $169 
VisiCalc • $169 

SpeiiStar $1Ȗ9
ReporiSiar S229 
AoplePackagc¥ano Oinȗ 

Producls CALL 
MICROSOFT · 
RAM Carll'" 1 89 
SallcaMll '" S249 
Vrllealeun (Vr!le, "'l S239 
Premrum Car!l CALL 
Mullrplan"" Sl99 
BASIC BO S275 
BASI C Cornprler S295 
COBOt Comprter 1149 
FORTRAN SO S349 
Fligrrt Srmulatm "' 
Mullr Tool Waul CAll 
Mouse ,,6901111!! PwlluCIS CALL 
MICROSTUF'" 
Cras¥lalk S l l 9  
OASIS'" 
The 1/Jorll Pluș Sl29 
Puncruarron anliStyle 1109 
ORGANIC'" 
Mrlesrone S269 
PBL CORPORATION'" 
Person.allnvțIOI SIOS 
PEACHTREE'" 
PeacnTe•l5000 CALL 
Olner ProCL:ls CAll 
PERFECT SOFTWARE'" 
PȜrecr Wrrler }259 
Perrecr Soel ler S129 
P0rre-cr ,,.,,,ler Soeller S359 
PerleCi frler S279 
Perle<:! Calc $169 
Artrour Perrer:r Proaucrs 1699 
PETER NORTON"" 
Nonon Uirhlres "' 
PICKLES AND TROUT'" (CP M) 
lor  TASJ 
IRS HO Mocel ll S\69 

4 - Point $129Graphics'M 

PerfectWriter TM $259 
IRS 80 Model l6 S169 
Hard Drst S225 
SOFTWARE PUBLISHERS'" 
PFS Frlu CAll 
PfS Aepo!l S 95 
PFS Graorr S 95 
SORCIM'" 
SuoetCalc ST29 
SupetCarc 2 sr69 
SpeiiGuarll SJ29
SuuerWrr1er S179vrDEX'" 
Enllance r l l  S l 1  9 
funchonSirrp S 59
Vrr.JeoleȢnr S239 
Ullra\erm CALL 
VISICORP"VtstCarC" )169
Vrsrlerm S 85 
VrsrOe• $189 
Vrsrfr\e S2J9 
VrsrSChedule $2.l.9
Vrȟrlrena Plat S249 
VrsrWora $249 
Busrvs Farecas1er SHXI 
Desktoo Pianner $249 
Olher Proaucrs CAll 
FLOPPY DISKETTES {Bam o1 len) 
MEMOAEX'" 
8" S 38 
5" 1551 S 28 
5""(051 s 38 
Larger Ouantrrres CAll 
ATHANA'" 
8" S 25 
!l"!SSI S 25 
Ƞ" IDS) S 35 
larger Ouanlrl•ts C:.u 
IN-HOUSE SPECIALS AND NEW 
PRODUCTS CALL 

SOO·SOF TWARE, I NC. 

940 Dwight Way. Stc. 14  
Berkeley. CA 94710 800-SOFTWARE 0 Pun.:ira:-c order' a''t:plcd. 

l'lea'l' l":r ll u' in ad\ am:c 
0 Prompt UPS .l daf Blue Label.
0 C:rll lor 'hipping charge:.. /m· r awlug. and tllher lnv. :.uft v.arc 

prke'. 
CA residents 
add sales tax. 

0 \;ov. open Mnn. Sat.
0 l rHernational and natiunal dealer 

rL'4 Ue'tg v.ckome.
' (""rll lj!IU KIKI·S"II";u,· lጡK.I 

TO ORDER, CALL TOLL-FREE :  800- 227- 4587 
or -U5 -644-J6 1 1  0 ()uan\11\ di.,wunb a\ailablc. 

0 Prin·, rirah change. M,..,.,,,.u ,, .r ''"i!''''"tnJ r o ;uknr,r r l  . .rn.l ጟ··11·ጠ"'1. K·\\l 
t",rrU. . rml 

" 
!o.t ulrrrlan u..· u "' th.· \lrn'""'' l "  'f'"' ·"'"o 
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FREEWITH PURCHASE 

Complete Software 
Buyer's Guide 
($5.00 value)! 

Please add $3.50 Postage and Handling fur 
each item. Cal residents add 6.5% Sales Tax. 
UPS Blue Label is an additional $3.50per item. 
C.O.D. $3.00 extra. Call forovemight delivery. 
Prices subject to change without notice. All 
terms subject to availability. Outside Conti· 
nental U.S. Add $10.00 plus Air Parcel Post. 
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Listing 1 continued: 

8 1 1 A  sm8 1 1 C 8U78 1 1 E emme 8883 
0 1 22 28 1 9  
8 1 2 4  8U7mo emme 88f ! 
8 1 2A 501 9  me em 
8 ! 2E 98388 1 30 em 

0132  

8 1 32 EA 

8 1 33 0000 em 

¸ 1 37 

0 1 37 FBme Bll FC io 
8 ! 3B 75 F5 

8 1 30 IE  

f13E  53  

8 ! 3F 51  

8 1 48 52 

8 1 4 1  eo 
U42 57 

f1 43 ac CB 

1 1 45 BE DB 

8 1 4 7  

8 147  9C 

1 1 48 BB 8 1 33 R 

fl14B FF IF 

1 1 4D BB I E  6 1 1 2  R 

¹151  38 Sb S leE R 

8155 75 25 

1157 38 IE  S J J 4  R8 158 74 so 
f !SD 83 3E 8 1 1 4  R 8ヽ 
f l b2 74 1 4  

8164 BB IE  8 1 1 4  R 

m8 E8 SB 

8 1 bA 

ō l oA 83 3E 8I 1 b R ee 
S l bF 74 07 

0 1 7 1  B B  IE  0 1 1 b  R 

msms E8 8281 R 

ma 
0178 B4 iS 
mA EB CB  

meme 58 
S ! 7D 53 

t1 7E B4 tF 

8 1 B8 CD 188 1 82 5B8 183 3C i3 

; NoM, set up three screen structurE'S Mith default cond i t i on s  

COLB8_AREA S (58!9h, S ! a7h , 28h , 3> ; Bh25, White FORE, Blue BACK 

COL48_AREA S <2B!9h ,  8 1 87h ,  ! 8h , D  i 4h251 FroMn FORE, Black  BACK 

MONO_AREA S (5f19h 1 SS87 h , 3eh, 7 >  ; Monochro1e, reverse v i deo 

; NOTE: The standird B I  OS ROM KEYBOARD i nterrupt rout i ne i s  
executed as a subroutine  (using CALL DWORD PTRl i f  
t h e  i nterrupt •as i nvoked to  return a keystroke. Any 

other execution of KEYBOARD 10 can be c a l  Jed as a 

s i o p l e  i n l i ne FAR JMP i nst ruction.  NOTE: The CALL 

i nstruct i on (see just after INT_LOOP l abel bel o•l uses 

the address stored here at KEY CALL to KEYBOARD . 10 . 

KEY_CALL : 

DB 8EAH ; Far JMP address to KEYBOARD i nterrupt ow 8 ,  8 
j ftHttlifHfttfHflfffltffffHHUIHIIftftttffffHIHfftfftHHHff 

Procedure KEY_RTNE - Intercepts keyboard i n t errupt and deter­

•ines if the keystroke  is one of the f i  ve SCREEN ones. 

j HI f t f I Itt Iff HI f f f tt t f I I J IH If I It I It It tt I I tf I If I* f t HIt tf f t f t t tf t ft 

KEY_RTHE: 

ASSUME OS: CODE 

STI ; Turn on interrupts 

CMP AH,I ; CALL as subroutine i f  keyfetch 
JNE KEY _CALL ; Juop to KEYBOARD_ ! O  i f  not 

PUSH DS ; Save DS and  
. 

BX  fro• destruction 

PUSH BX 

PUSH CX 

PUSH DX 
PUSH ES 
PUSH Dl 

MDV B X , CS ; Move CS segŌent i nt o  DS 

MDV DS, BX 

!NT _LOOP: 

PUSHF ; IBM keyboard proc expects i nterrupt cal  l 
MDV BX ,  OFFSET KEY_CALL+I ; Get address to ROM code for keyboard 

CALL DWORD PTR 18XJ ; Cal  l ke)·board routi ne 

MDV BX I CUR_MODE ; Get current oode address 
CMP AX I COL_MOH ; See i f  COL[Jl<->MONO f l i p- f l op key 

JNE TEST _FORE ; Ex i t  if not 

; OtherMi se, f l i p- f l op screen oode 

CMP 8 X ,  MDNO_SET ; Are we l ooking at oonochro•e' 
JE SET _COLOR ; 5Map in color if yes 
CMP MOND_SET, i  ; See i f  oonochrooe oonitor enab l ed 

JE NEXT _KEY ; Ignore conand if not 

MDV 8 X ,  MOND_SET ; Otherwise set up oonochrooe 

JMP SHORT 00 CHG 

SET _COLOR: 

CMP COLDR_SET , If  ; S e e  i f  COLOR monitor enabled 
JE NEXT _KEY ; S k i p  if not 
MDV BX, CDLOR_SET ; Set up for c o l or 

DO_CHG: 

CALL SCREEN_CHG ; Jopl  e1ent screen change 

NEXT_KEY: 

MDV AH, t ; Set up to fetch keystroke 
JMP JHT_LOOP ; Fetch next key input 

TEST _FORE: 

PUSH ・ー ; Save regi ster s .  
PUSH B X  ; See i f  i n  GRAPHICS oode 
MOV AH, CHK_MODE 
!NT !eH 
POP BX Restore 8X regi ster 
CMP AL 1 COLOR_ADPT If beheen 0 and 3, not gral 

Listing 1 continued on page 104 



you'need 

erfect t၎ 

. Petfectbata 
:designed 

·and 

erfectData 

A Little Bug Can Do A Lot Of Damage . 


It looks so little, but it eats so much 
-just like the contamination on your 
computer 's disk d1-ive head. It may 
not seem like murh, but all it takes 
is a micro-sized particle if dirt to 
wipe out ·a lot of data , and once it's 
gone, it's gone forever. 
That's why PerfectData . 
The PerfectOatii Disk Drive Head 
Gleaning Kit �li[ninates problem­
causing dirt so yot:t can keep your 
cQrrzpu ter and your data the way you 
want it-::per.foctt · . 

The .PerjectData Disk Drive Head 
Cleaning Kit cleans single or dual­
sided drives simply and effectively. 

��OMD��{7Fall '83 
See l!S at · booth 3233. 

ヸOMFIヹTER CARヺ FIRPOUCJS 360 on inquiry card. 

PeifectData 's patented wet/dry 
method is the clean ing method 
recommended by most leading 
computer and disk drive 

, manufocturers . 
Th e Disk Drive Head Cleaning 
Kit is just part if a whole fomily if 

Computer Care 
Produ cts-all to keep your 
computer your data in peifee,t 
shap/ So don't let a bug eat holes in 
your rose (or data) . Visit your 
Computer Dealer today for 
PerjectData products. PeifectData 
Corporation, 9174 Deering Avenue, 
Chatsworth , CA 91311 .  

is the new name of Innovative Computer Products- the leader in computer care since 197 6. 

Keep It Perfect. 




...,. rrmi\t¥h"Ai'll 

I l l  

Circle 361 on inquiry card. 

support, 
ASCI I  and binary 
transfer includiAg 
"error-free" mode. 
Combined with a comPJiete 
manual, reference card, 
and unlimited telephone 
features make SMAR'rERM/PC
Also f¦r IBM-XT, Columbia® and Compaq§. 
Call NOW for more informaticm. 

Available through your local computer deafer or directly from: 

-
-
-
-

-
-

§ p,ersoft ,
= Inc. 

2740 Ski Lane 
Madison, Wl 537 1 3  (608) 233-1 000 

Software for Professionals . . . 
by Professionals 

SMARTERM is a trademark of Persoft, Inc.
VT is a trademark of Digital Equipment Corporation 
Dasher is a trademark of Data General Corporation 
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1185 
6187 

1 1 89 
8188 
i!BC 

8 1 8F 
8 1 8F 
8190 

8194 
8196 

819Ame 
em 

819F 

8 1 A 1  
01A3 

0 1 A5 

81A7 

i!AA 

81AC 
e ! AC 
me 
e l 82 

8186ms 
f ! BB 

f!BB 

f!BD 

me 

e ! C2 
e ! C4 
81C7 

e ! C9 

8 1 C9me 
t ! CE 

& !D! 

e ! D3 

0103 
81D7 

B!D9 
8 1 D9 

f!DD 

8 1 DF 
0 1 E3 
61E5 

ms 
e ! EA 

01EA 
mE 

f!F8 

S!F3  

& ! F3 
f!F7 

81FA 

i!FA 

81FB 
8 1FC 
S!FD 
S!FE 

&!FF 
me 
1281 

em 

7E 88 
3C i7 
7D e4 

58 
EB bC 98 

58 
3B 86 8188 R 

75 1 6  
3 B  ! E  8 1 1 6  R 
75 20 

BB 47 12 

FE ce 

24 e7 

3A C4 
7 1  FB 

89 u 82 
EB C9 

38 e6 mA R 
75 21 
38 !E 8 1 1 6  R 

75 1 1  
BB 4 7  12 

FE C4ae E4 e7 

3A ES 

74 F7 

89 47 &2 

EB AC 

BB 17 62 

B6 Ee 

89 47 82 

EB A2 

38 f6 e ! U  R 
74 9C 

3B i6 me R 

75 !B  
81  FB 8122 R 
75 e5 
BB S ! ! A  R 

EB 89 

B! FB & ! ! A  R 
75 88 
BB 8122 R 

B9 !E 8 1 1 6  R 
E9 016A R 

SF 
87 
5A 
59 

58 
! F  

C F  

JLE NOT_SRAF 

C"P AL, "ONO_"ODE i "onochro1e aode 
JSE NOT_SRAF 
POP AX i Restore stackm DONE If Color-Graph i c s  1ode, do not 

change lOdes. 
NOT_6RAF: 

POP AX Restore AX 
C"P AX,FORE_INC i I s  thii key to  i ncreoent FORE? 
JNE TEST_BACK i S k i p  i f  not 
C"P BX,  COLOR_SET ; See if curren t l y  using col  or 
JNE BW FLOP I f  not , go deal with BåW 
"ov AX, [ B X l .  BF Gets BACK i n  AL,  FORE in AH 

EQ_FORE: 
INC AL lncreoent FOREGROUND col or 
AND AL, 7 i Keep it w i t h i n  boundsm AL , AH ; See i I saae as background 
JE EQ_FORE ; lncreaent agai  n i I yes 
æov IBX l . 8F , A X  i Save back to  structure 
J"P DO_CHS ; Redraw screen 

TEST _BACK: 

C"P AX,  BACK_ I NC ; Is thi s key to i ncrement BACK'! 
JNE TEST_REPAJNT i Sk i p  i I notm B X ,  COLOR_SET i See if currentl y  using color 
JNE BW_FlOP i If  not , go deal with  B&W 
"ov A X , [ B X J . BF i Gets BACK in AL, FORE in AH 

EQ_BACK: 

INC AH i lncreaent BACKGROUND col or 
AND AH, 7 ; Keep i t  within  bounds 

. C"P AH,AL ; see if sa1e as foreground 
JE EQ_BACK i lncre1ent again i I yes 
"ov [ B X J . BF , AX i Save back to structure 
JHP DO_CH6 ; Redraw screen 

BN_FLOP: F l i p-f l op B&W aonitor 
"OV AX, [ B X J .  BF i BACK in AH, FORE in AL 
XCHG 'AH , AL ; Swap 
HOV [8X l . BF , A l  i restore 
J"P DO_CHB · ; Rep<i nt s c r een 

TEST_REPAJNT:m AX,  REPAI NT I s  't h i s  key to repaint screenń 
JE DO_CH6 II yes, repaint 

TEST_88_4i: 
C"P AX ,  CBi_4i Is the Bi-48 f l op key pressed? 
JNE DONE Ex i t  i I not 
C"P BX,  OFFSET CDL4e_AREA i Is  current pointer area 4Sx25? 
JNE TSTBe i Sk i p  i I not 
"OV BX,  OFFSET COL88_AREA ; Otherwi se, f l i p  to BSx25 
JHP SHORT SAVE_COL ; Save to COLOR_SET 

TSTBe: 

CHP BX,  OFFSET COLBe_AREA i Is current Bh25 col  or? 
JNE NEXT Y.EY I gnore key i f  not 
"ov BX,  OFFSET COL40_AREA 

SAVE_COL: 

"ov COLOR_SET , B X  ; Save to  COLOR_SET 
JHP SET_COLOR i hpl eŅent 

DONE : 

POP D l 
POP ES 
POP DX 
POP ex 
POP Bl 

POP DS 

!RET i Return fro• i nt errupt 
KEY ENDP Done with aain routine 

j fflIHilt fiftH IffIff tIttfHffftttfIHHffttffl tfff fHffflftf Hf HII ttttfff 

SCREEN_CHS - Changes current aoni tor screen aode 

Inputs :  BX points to current aonitor structurejj fffftfHfffffftfHIHtHfffHIUtHtHttflfttUtUttHIHttftltfffttftfHtt 

SCREEH_CH6 PROC NEAR 
Listing 1 continued on page 106 
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ጞ IBM put everything 
in the XT. ..except backup 

New From CORVUS. The IBM Mirror 
Card permits the connection of your IBM 
XT or PC to a low-cost video cassette 
recorder for storing of up to 73 MB of 
information. 

User Proven Using field-proven 
technology which has been perfected as 
backup for CORVUS Winchester disk sys­
tems, the IBM Mirror Card plugs directly 
into a peripheral slot of your XT or PC. It 
permits you to store the entire contents 
of your internal or external IBM Hard 
Disk on a standard video cassette in 
approximately 1 5  minutes. 

Proven Safe The Mirror's sophisti­
cated patented features include a built-in 
error detection system to assure the ac­
curacy of your stored data. Complete soft­
ware is included to save , restore, verify 
and archive your valuable information. 

Compatible Output The IBM Mir­
ror accommodates NTSC, SECAM or PAL 
formats for Beta or VHS Video Cassette 
recorders. 

The Best News At $495, plus your 
low-cost VCR, purchased separately, it's 
the simplest and most inexpensive solu­
tion around. (P.S. When you're not using 
your VCR to store data, you can still use 
it to watch video tapes!) 

So ifyou're ready to have everything 
in your XT . . .  including Back-up, contact 
CORVUS for the name of your nearest 
dealer.

*** CORVUS SYSTEMS * * 2029 O'Toole Avenue, San jose, CA 95131
Telephone (408) 946-7700 

IBM, IBM PC, IBM XT are trademarks of IBM Corporation. Corvus, 
Corvus Systems, Mirror® (patent 4,380,047) , are trademarks or 
registered trademarks of Corvus Systems, Inc. 

Circle 1 1 6  on inquiry card. 
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SPREADSHEETS 

S!ᒏ5 
Haves Proqram Ř80 

Price U.S. 

drives). 

WAREHOUSE Glendale 

TOLL FREE ORDER - 1  -800-421 -3135 
TECHNICAL INFO - 16021 842-1 1 33 

Call for programs not listed. We will try to 
beat any leg11imate price for Software. 
- MOST DISK FORMATS AVAILABLE ­
CP/M Program names prefaced with # are 
also available for IBM PC. 
DATA BASE MANAGEMENT SYSTEMS. 

B U Y  OF THE YEAR! 
D BAS E I I + Everymans data base pr imer 
+Extra diskette with DBase Accounting, Mai l  
List and I nventory Programs. I B M  PC and 
C P/M - Call for our special price. 
Fox and Geller Quickcode with DBase 
Package . . . . . . . . . . . . . . • . . . . . . . . . .  $ 1 7 5  
#DB+ SORT . . . . . . . . . .  • . . . . • . . . . . . .  ጝ 
#Condor I l l  . . . . . . . . . • . . . . • . . • . . . . .  $445 
#NWA Statpack . . . . . • . . . . . . . . . . . . .  $349 
#TIM I I I  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $295 
# l n fostar . . . . . . . . . . . . . . . . . . . . . . . . . . . . Call 
WORD-PROCESSING PACKAGES 
#Wordstar, Mail Merge, Spellstar, Index . Call 
#Wordstar . . . . . . . . . . . . . . . . . . . . . . . . .$265 
#Mail Merge . . . . . . . . . . . . . . . . . . . . . . .$ 1  35 
#Spell Star . . . . . . . . . . . . . . . • . . • . . . . . .$ 1 45 
#Lexisoft Spellbinder . . . . . . . . • . . . . . .  $270 
#IBM PC Volkswriter . . . . . . . . . . . . . . . .$ 1  1 5  
#Aspen Spellchecker . . . . . . . . . . . . . . . . $36 
#Metasoft Benchmark . . . . . . . . . • . . . .  $295 
#Multi-Mate . . . . . . . . . . . . . . . . . • . . . . .  $325 
Peachtext . . . . . . . . . . . . . . . . . . . . . . . . . .$2B5 

#Calcstar. . . . . . . .  . . . . . . . . . . • . . • . . . . . .  $95 
#Supercalc II . . . . . . . . . . . . . . . . . . . . . . . $1 B5 
#Microsoft Multiplan . . . . . . . . . . . . . . . .$1 B5 
ACCOUNTING 
#TCS•Equival·ent of Peachtree•Specially 
Augmented By Warehouse Software Cus­
tomized For Your IBM• Terminal and Printer­
GL,  AR, PA, AP . . . • • . . . Each Module $7 5 

. . . . . . . . . . . . . . . . • . . . . .  For All Four $275 
#CYMA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Call 
#Peachtree GL, AR, AP . . . . . . . . . . .  $285 
Home Accountant Howardsoft . . . . .  $1 1 5  
TRANSFER PROGRAMS 
Move-It for I BM PC . . . . . . . . . . . . . . . 

Smart com . . . . . . . . . .  
Best 1n for I BM PC or Clones. 
Seven Function Board-I ncludes Async 
Adapter, Parallel Adapter, Clock with Battery 
Back-Up and Software, Game Port, 64K 
Memery Expandable to 51 2K. 
1 year warranty . . . . . . . . • . . . . . . • . . . . $2?? 
Columbia Portable computer . . . . . . . . . Call 
Quadram Micro Fazer Print Buffer 64K Call 
H ayes 1 200B Modem . . . . . . . . . . : . . .  $450 
Floppy Disk Control ler w/Par. or Serial 

Port . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $235 
SIS DID Diskettes . . . . . . . . . . . . . . . . . .  $20 
Plantronics Color + Board . . . . . . . . . . . . Call 
MPI 320K D/S D/D Drives . . . . . . . . . . . . Call 
Tosh iba 1/2 height drives . . . . . . . . . . . .  Call 
64 K Ram Board Expandable to 256K$1 50 
AST Six Pack Board . . . . . . . . . . . .  . . . . . Call 
Stediwatt Surge Protectors . . . . . . . . . . $65 
10 Meg Datamac Drives . . . . . . . . . . $1 675 
Par Printer Cable . . . . . . . . . . . . . . . . . . . $35 
For the IBM PC-Fifty Six Utility Programs 
i n c l u d i n g :  L a b e l  P r o g r a m - C h e c k  
Reconciliation. $19.95 post paid - (requ ires 
360K 
PC DOS 
Lifeboat + C Compiler . . . . . . . . . . . .  $285 
MS C Compiler . . . . . . . . . . . . . . . . . . .  $365 
MS Pascal Compiler . . . . . . . . . . . . . . $285 
Pro key . . . . . .  . . . . . . . . . . . . . • . • . . . . . . .  $65 
Norton Utilities . . . . . . . . . • . . . • • . . . . . . $65 
PC II Copy Program . . . . . . . . . . . . . . . . . $34 
Datamost Write-ON . . . . . . . . . . . . . . . . . $94 
Real Estate Investment Prog . . . . . . . . . $94 
Microsoft Fl ight S imu lator . . . . . . . . . . . $38 
Howard Real Estate Analyzer II . . . .  $1 85 
CP/M 86 for IBM PC . . . . . . . . . . . . . . . . $49 
CBasic 86 . . . . . . . . . . .  . . . . . .  . . . . . . .  $ 1 45 
C I S  Cobol 86 . . . . . . . . . . . . . . . . . . . . . $595 
Palcal MT+86 W/Spp . . . . .  . . . . . . . . . $450 

TOLL FREE ORDER - 1 -800-42 1 -3,1 3  5 
TERMS: Prices include 3% cash discount. Add 3% for 

charge orders. Shipping on most items $5.00. 
AZ orders +6% sales tax. Prices subject to change. 

SOFTWARE 
4935 West Ave., Suite 1 2  

Glendale, A Z  85301 
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8291 88 8008 
0204 8E ce 
il286 26: i H  i418 
mA 24 CF 
828C 88 47 84 
mF 26: A3 em 
8213 89 IE  1 1 1 2  R 

821 7  88 5 7  82 
82 1 A  B l  84 
821C 02 Eo 
82 1E  SA F2  em 88 36 81 18  R 

8224 88 47 86 
1227 3A 86 1 1 1 9  R 

8228 74 esmo A2 81 \9  R em co 18 

8232 

8232 EB 8236 R ms C3 

8236 

1236 

1236 81 FB U 1 4  R 

823A 74 iF me 58 

1230 53 

mE 88 SF 82 
8241 8A OF 

8243 B7 if 

8245 84 08 
8247 co u 
8249 58 
024A 58 
824B 
8248 88 il7 
8240 A3 t2BE R em 84 fF 
1252 CD I f  
8254 84 f3 
0256 co u 
ma 52 
8259 33 D2 
J25B 89 8881 
mE SA IE 8 1 1 8  R 

8262 
8262 84 82 
8264 co 1 8  

8266 B4 ea8268 co t e  
126A ae E4 88 
mD 88 E3 77 me 8A DC 
1272 84 89 
1274 CD I t  
1276 FE C2 me 3A 1 6  82BF R me 7E E4 mE 3f D2 
f288 FE C6 8282 3A 36 S28E R 

8286 7E OA 

1288 SA 
8289 84 82 

MDV Al ,t  ; G e t  segaent address to EQUIP_FLAG 
IIOV ES,AX i n  RAÐ 1e1ory 
ÑOV AX , ES :  EQUIP_FLAG ; Get set of EQUIP f l ags 
AND AL , 8CFh ; Set r i d  of current 1onitor f l ag 
OR AX , I  B X J . EQU IP  i Set  up new  1onitor f l ag 
ÐOV ES: EGUIP_FLAS,  Al ; Save back in RAM 
IWV CUR_ÑOOE , 8 X  ; Indi  cate n e w  10de 
; Now, set up attribute for foreground and background 
ÐOV DX, IBX  J . BF ; Get both FORE and BACK in DX 

Ðov CL, 4 ; Shi It count 
SHL DH, CL ; Shift BACK into upper nibb l e  
OR D H ,  DL i 1ove FORE i nt o  I ower n i bble  
ÐOV SCRN_ATTR,OH ; Save results 
; See i f  we need to  reset 1oni tor (swi tching to new 1oni tor ? l  
"OV A X ,  I B X J  . "OOE i Get 1ode 
CÐP AL , SCRN_ÐOOE i Co1pare with current 1ode 
JE SET_ATTR ; Skip i f  me 
ÐOV SCRN_MODE , AL ; Otherwise, save current 1ode 
INT ISh ; And reset to new 1onitor 

SET_ATTR: 

; Change attri butes of current screen 
CALL CH_ATTR ; Changes attri butes 
RET 

SCREEN_CHS ENOP 

j ttffffffffffffftffHtfftffff lttftfffffttttttfffftfffftffttflfftftftt+ttttft 

CH_ATTR - Repains active screen so that every character on . 
current screen i s  d i spl ayed with the new attri butes 

Inputs : Bl points to  current aonitor structure 

j UHf I Iff f HI Hff f ltff I Iff If ff l f f I Iff I HI f I fftfffUI tf f fff I t  fff I tf I Itt f tttt 

CH_ATTR PROC NEAR 
; See if we need to draw in border for color 1ode 
CliP BX, OFFSET ÑONO_SET I n Col or? 
JE NO_BDROER Do not worry about border if not 
PUSH AX Save registers 
PUSH Bl 

IWV BX, I B X J . BF Set background color in BL 
Ðov BL, BH 
IWV BH, 8 Select border coloring 
Ñov AH, I I  Interface to Set Color Palette 
INT IIH Execute screen interrupt 
POP Bl Restore registers 
POP AX 

NO_BOROER: 
Ñov AX , IBX  J .  CORNER Get COL and ROW for current 
Ñ0\' CORNR, Al Save in te1porary 
Ðov AH, CHK_"ODE Get page nu1ber 
INT teh 
; BH contains active page 
ÐDV AH, 3 ; Save current cursor posn 
!NT Uh ; 
PUSH Dl  ; Save  position  on  stack 
lOR D l , Dl ; Load OX with t 
ÑOV C X , I  ; Set u p  repl i cation count 
"OV Bl, SCRN_ATTR ; Set current attr i bute 

REP_ATTR: 
"OV AH, 2  ; Set cursor po!iition 
INT IJh i"OV AH, 8 ; Read next character 
INT ISh ; 
; AH contains current character attribute 
AND AH, 88h i Set intensity bit 
AND BL, 77h ; "ake sure attribute intensity all 
OR BL,  AH ; Co1bine to  get current attribute 
ÑOV AH, 9  ; Nr i te out char with new attribute 
INT lth 
INC DL 
C"P DL, TCOL 
JLE REP _ATTR 
lOR OL, DL 
INC DH 
C"P DH, TROW 
JLE REP _ATTR 

POP Dl 

IWV AH, 2 

; Are we done with t h i s  colu1n? 

; Otherwise zero out DL 
; "ove to next row 
; Done wi th !itreen?I Loop unti 1 done 

; Restore origi  nal cursor position 

Listing 1 continued on page 108 



Clock/calendar 

ṧ fl. ṧ Ṩ f.( U, ṩ ၍ 

CPIM 

൜``` MILE-HIGH W !!! ી Vison fJ. fJ. 
& ൛ 

OSJDD 

SSJDD 

HIGH TECHNOLOGY PR OD UCTS & SER VICE FR OM THE HIGH CO UNTR Y 
IBM-PC HARDWARE rンンンヴンンンンンンンンヴン ヴンンヵ

ā COLUMBIA DATA PRODUCTS Ѿ 
PLANTRONICS. Colorplus . 
QUADRAM CORPORATION 

S 369.00 HAYES 1 200 w THE ENHANCED IBM ALTERNATIVE ' ܷOUAOBOARD Multifunction Board
Full expandability from 64K to 256K
Parallel Pnnter Port
Asynchronous AS232 Senal Modem Port
Programmable Clock'Calendar
RAM Disk Dnve (software)
64K starts at . 

MICROFAZER Pnnter Spooler
Pnnt Buffenng from eK to 512K
Any Printer'Computer Combination
Why wait on your prmter?
Pnces start at 

AMDEK MAl BOARD
Puts Graphics & Multifunction
in one slot 

s 285.00 

s 129.00 

S CALL 
STB SYSTEMS "SUPER RIO" CARD

The Truly ultimate IBM add-on Eight+ Functions 
on one card.

• 64·256K (786K w/opt ȀPiggyBackȁ card)
• Two RS232 ports, one parallel
•Parallel cable • Printer Buffer
• • Game Port
• Serial cabiA • RAM disk

§_1mply .!he Ȃest S CALL 

Internal modem on a card . .  
TANDON TM 

1 00·2 320K Drive 
TANDON "SLIM-LINE"

TM50·2 . 
QUADLINK . .  
AST 

s 459.00 

s 239.00 

s 259.00
S CALL 

6 PACK PLUS 64K 364K, one ser. one par. cfc 
s 303.00 

QUME'S SUPERIOR 

HALF-HEIGHT 320K DRIVE 

QumeTrak 1 42 features 
Ceramic RIW Head, 
Advanced Steel Band Head 
Positioner & 4 Drive Daisy 
Chain capability . . $ $229.00 

KEY TRONIC, INC.
Enhanced Word Processing Keyboard
Model KB-5150
Famtllar key placement for touch-typists. Key
legends instead of obscure symbols 

s 205.00 

ā TRULY IBM COMPATIBLE ! !  ā
Ѿ ǐǑǒsǓǔǕ

d
ǖǗ=ǘǙaǚeǛǜǝǞ:ǟd

c
Ǡ:ǡ=ǢǣǤǥǦǧǨǩ ȃȄoǪsǫǬǭǮǯǰǱǲrᒋᒌ ᒍᒎ8cǳm

6ǴǵǶǷ-ᒊǸǹǺǻǼǽǾǿ1
al 

·super-Pak" Includes MS DOS & CPM 86 operating systems. Macro-Assembler,
DmgnostiCS. Bas1ca w colorgraphiCS PLUS Perlect Wnter. Speller. Calc and F1le. Fast
Graph, SpaceCommanders & Home Accountant S CALLw COLUMBIA PORTABLE-COLUMBIA VP. 128K Slim Lme D(lves, g · · monitor.

Ṫ (amber or green) comes w/MS-DOS super pak . CALL

ンヴンンンンンンヴンンンンヴンンンンンAPPLE/FRANKLIN HARDWARE 
FRANKLIN ACES-THE APPLE 1 1  + /I IE ALTERNATIVES 

ACE 1000 (64K)
Upper & Lower Case
Automatic Key Repeat WITH COLOR !
Numenc Keypad
Larg13r power supply w!lh fan 
Call for Special package price 

ACE 1200 (1 2BK)
Two Disk Drives
Serial and Par Inter. 
eo Col Card & Card
True Upper & Lower Case
Software: Wordstar. Mailmerge,
Ace Calc . .  

5 229.00 MICRO BUFFER II 16K .
S 219.00 VIDEX PSIO Dual Funclion Card 

S CALL 

s 209.00

IBM-PC SOFTWARE 
MICRO·SCI A2 Disk Drive . 
FOURTH DIMENSION Dtsk Drive . 
RANA SYSTEMS - ELITE SERIES

300% Faster than DISC II
Ehle I (up to 1 63K) . 

Modem and Printer Ports s 176.00 

TEMPLE OF APSHAI 
MULTIPLAN 
dBASE II 
EASY WRITER II . 

PC TUTOR . . .  S 43.95 
WORDSTAR . .  S 301 .95 
HOME ACCOUNT PLUS . . . . S 91 .50 
MULTIPLAN . . . . . . . . . • . . . S 185.50 

Elite 11 & Ill . 
VISTA COMPUTER CO. INC. 
PRESENTS THE V1200' 

s 289.00
S CALL MISCELLANEOUS 

PFS FILE . . . . . . . . • .  

$ 29.00
s 185.00
s 457.00
s 234.75
s 93.95 
s 83.75 
s 182.95
$ 29.00
$ 23.50 

LOTUS 1 ,2,3, . .  S CALL Removable mass storage for your Apple! 
ANTI-STATIC TOUCH MATS 
KENSINGTON, System Saver 
KRAFT, Joysttck 

s 68.00
$ 72.00 
s 48.00 
s 35.00

PFS REPORT . • • . • • • . . 

VISICALC . 
COPY II PC . 

PFS GRAPH . • • . • . . • • . . . S 93.95 
DEADLINE . .  S 33.50 
FACEMAKER . . $ 24.95 

6 meg (lormatted) per 5 diSC cartridge. Comes
complete w/drive, cable. controller. software
and one 6 meg Vistapak cartridge. 

Paddles 
M & R ENTERPRISES

Sup'r Mod Universal , .
Sup"r Fan

FROGGER 

SAVER ```൝ 
QUADRAM'S QUADLINK ā 

LETS YOU RUN APPLE SOFTWARE ON 

All for only 
RAM EXPANSION

Mlcrosoll (16K) 
Mlcrotek (BAM 16K) 

80 COLUMN CARDS 
ALS, Smarterm II 
Vldex, UltraTerm

VideoTorm ComboPkg 
Vista, 80 

PRINTER INTERFACES/BUFFERS 

$1 298.00 

S 75.00 MICROSOFT
$ 73.00 Soflcard W/CP/M Z80

Softcard Premium Pack 
S 1 29.00 Softcard Plus (Franklin)
$ CALL T & G PRODUCTS
5 271 .00 Joystick
S 239.00 Game Paddles . 

55.00
38.00 

s 245.00 
s 495.00 
s 445.00 

YOUR IBM, HAS GAME PORT, 64K RAMܸ $520.00 ၌ 
Microtek, RV61 1C par S 63.00 

Select-a-port .
Trak-Ball 

43.00
28.50
43.00
47.00

Apple Dumpling 16K 5 160.00 SATURN SYSTEMS, INC. 
Orange Micro, Grappler+ S 1 1 9.00 Neptune eo column card w/64K for liE 

sヶヴンンンンンンヴンンンンヴンンンン൚ Buffered Grappler+ . . 5 189.00 CALL 
CALL FOR APPLE SOFTWARE 

C-ITOH 
PRINTERS - DOT MATRIX 

Prownter I - par
Prownter II - par . 

EPSON
FX-80. FX100 . . . . . . . . .  . 

GORILLA, Banana 
IDS, Prism

Microprism . 
MANNESMANN TALLY

MT1601 .
83A 

OKIDATA
82A .
83A . .
e4 par
92 par
93 par 

STAR MICRONICS
Gemin1 10X 

. . . S CALL 
s 649.00 

. . . S CALL 

. .  . s 209.00 
. . .  . . .  S CALL 
. . . . . .  $ 559.00 

$ CALL 
. . .  $ CALL 

. . . . s 419.00 
. . s 706.00 

. . . . • . • • . . . . $1055.00 
s 499.00 
s 927.00 

$ CALL 
LETTER QUALITY 

BROTHER HR-1 
C-ITOH

Starwriter F-10·40 par . 
JUKI 6100, 18 CPS 
NEC

3550 IBM plug-In . 
TIX·1014, Pin & friction feed,

ser & par interface 

. . s 852.00 

. .  $1 1 79.00 

. .  $ CALL 

. . . . . . .  $1936.00 

. s 516.00 

AMDEK, 

GORILLA, 
NEC, 

TAXAN 

MONITORS 
300Amber
300 Green 

. $ 155.00 
. . . . . . . . . . . s 139.00

310A including cable S 179.00
Color I composite . . . . . . . .  . . . . S 299.00
Color II RGB (IBM compatible) . . . S 439.00
Green Hi-Res . . S e9.00
1 201 Hi·Res, Green . S 1 59.00
1 203 AGB . . . . . . . . • . $ CALL
1205 Hi-Res Amber
Amber
Green . 

USI AmberHi-Res . . . . . . . . . • .  

$ CALL
$ 129.00 

. .  s 1 1 9.00 

. .  $ 149.00 

. .  $ 99.00ZENITH Green Med Res 
QUADRAM Ouadchrome (R & B) $ 499.00 

DISKETTES & STORAGE 

MEMOREX 10 each 5'/.o� SS/DD . . . .  S CALL
1 0  each 5'.4 DSfDO . . . $ CALL 

ELEPHANT 10 each 5'.4 SS/00 . . . . . . . . S 19.95
10 each 5V.. . . . . . . . . . . . S 26.95 

VERBATIM 10 each 5'/4 SS/00 . . . • . • • . . S 25.95
10 each 5'1. 05100 . S 36.95 

ZIMAG 12 each 5'/4 . .  $ 19.95 
LIBRARY CASE, 5'14 . . . . . . . . . . • . . . . . . S 2.50 
DISK BANK, 5% interlock & swivel . . . . . . . . S 5.50 
DISK FILE, 5% Elephant "Trunk" . . .  S 21 .95 

NEC APC
Color APC, 12eK Bytes of User Memory, Dual 1 Megabyte FDD's,
Communications Controller. Pnnter Controller, Auto Poweroff, Battery
Back-up. 4K CMOS RAM & Hardware Clock/Calendar Programmable
Character Set, Detached Keyboard w/Programmable Function Keys &
Numeric Pad. Model H03 . . S CALL 

MODEMS 
ANCHOR AUTOMATION

Signalman Mark 1 
HAYES 

. s 83.00 

Smartmodem 300 . . . . . . . . . . . . . . S 211 .00
Smartmodem 1 200 . . . . S CALL
Smartmodem 1 2008 . . . . . . . . . • • • • . . S 459.00
Micromodem II w.termmal program . S 299.00 

NOVATION
CAT (Acoustic) . . . . S 153.00
D-CAT . . • . • • . . . . . . S 168.00
J-CAT S 1 15.00
Auto Cat . . .  S 219.00
Apple Cat II . . . . . . . . . . . . . S 273.00
212 Module (1 200 baud opt. for Apple Cat II) . . . . . .  S 345.00
212 Apple Cat II ( 1200 baud) . . . . . .  S 626.00 

VISIT OUR 
WAREHOUSE OUTLET STOR E  

Rocky Mountain Micro, Inc. 
MAIL ORDERS: 10890 E .  47th Ave. gિ��૚AL 1 -800-862-781 9 
TERMS AND CONDITIONS'
• NO CREDIT CARD FEE Denver, Colorado 80239 IN  COLORADO CALL: 303-371 -2430 
• Personal checks (allow 10 days to clear) , Visa. Master Card. wife transfers. include telephone number
• COD orders accepted -5300 maximum - $10 nonrefundable surcharge - All products factory sealed with manufacturer's warranty
• PO s accepted hom qua\lhed customers - Approval needed on all returns - 10o/o restock1ng charge unless defect1ve plus sh1ppmg
• All Colorado residents add 3.5°"o sales tax. C1ty & County of Denver res1dents additiOnal 3.6% sales tax
• Sh1ppmg. Handling & Insurance55.00 mm1mum. . 40:0 UPS ground: UPS Blue Label ratequoted at time of order
• All pnces subJeCt to change Without not1ce
• Export orders accepted from fore1gn dealers. Contact F. L. Ktemberg & Co TWX 910-940-2517
• Telephone Order Desk Hours: 8 AM to 6 PM. Monday through Fnday. 10  AM to 4 PM Saturday. Mountain Standard Time 

TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430

YO UR SA TISFA CTION IS OUR
BEST AD VER TISING!

WE SER VICE WHA T WE SELL 



Circle 475 on inquiry card. 

Exclusive six-function card 
expands workspace, 
increases speed, and boosts 
memory up to 576K. 

The TITAWM is the only expansion 
card that gives your IBM PC or XT 
both hard disk SASI interface and a 
parallel printer port. This advanced 
package also includes a pair of 
RS-232C serial ports, real-time clock/ 
calendar with battery back-up, plus a 
choice of memory expansions. And 
everything slips into a single slot! 

Pick a TITAN with parity-checked 
dynamic RAM from 64K to 576K 
Each comes ready to run, complete 
with four super software selections. 
PSEUDO-DISI\fM makes the RAM act 
like an exceptionally fast disk drive. 
PSEUDO-PRINT'M print spooler lets 
your computer calculate while the 
printer is running. WHATIME™ keeps 
track of date and time so you don't 
have to enter them at each system 
restart. HARDISKTM makes a lOMB 
Winchester addition plug-in easy 

Yes, it's a lot for one slot. And it's 
available now to add new utility to 
your IBM system. 

Let us help you expand your IBM's 
productivity For information on our 
multi-function boards and other Titan 
microcomputer products, see your 
computer dealer or contact: Titan 
Technologies, Inc., PO Box 8050, Ann Arbor, MI 48107; Telephone 
(313) 973-8422. 

Sales and Marketing by The MARKETING 
RESOURCE GROUP, Costa Mesa, CA. 

IBM PC and XT are registered trademarks of International 
Business Machines Corp. 
TITAN. PSEUDO-DISK. PSEUDO-PRINT. WHATIME. and 
HARDISK are trademarks of Titan Technologies, Inc. 
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Listing 1 continued: 
1288 CD 1 9  
t28D C 3  
128E 
t28E 88 
128F tt8291 

me 
8291 FB8291 I E  
9292 tiE 
8293 1:'1294 88 FC 868297 7C 17 1299 88 FC 17 
829C 7F f6 
mE 
mE E8 0286 R mt EB 8D 99  

82A4 
02A4 ae FC t9 
82A7 75 i7 02A9 86 FB me E8 8286 R 
82AE 86 FB 

8288me IF 

mtmt EAem em em 
0286 

0286 
8286 88 3E i2CE R 
fi2BA 80 E7 77 
028D 80 FF 87 em BA 3E mE R 
02C4 75 07 
82C6 80 E7 88 
ti2C9 SA 3E e ! ! S  R 
82CD 
t2CD C3 

f2CE ee02CF 
02CF 

!NT 18h 
RET 

CORNR LABEL [ORO 
TRO[ DB f ; Te1porary store for RO[ 
TCOL DB I ; te1p store for COL 

CH_ATTR ENDP 

j flllffffflfffliflffffftHIIfffftfffttffftffttUtttttHfftftftttttlfttttftff 

SCR_RTNE - Replaces SCREEN interrupt so that it can i ntercept 
BśW character writes and change attributes 

j fflffflfflfffff Itt tltf I fill Iff Iff I I ftlfttt f ltlfftf t ftffftf f ttl ttfftttffftff 

SCR_RTNE PROC NEAR 
ASSUIIE DS: CODE 
STI  
PUSH DS 
PUSH CS 
POP OSm AH, 6  
JL NORML_SCR 
CHP AH, 7 
JG NOT _SCROLL 

SCROLL: 
CALL GET _CH 
JHP NORMAL SCR 

; Save Data Seg1ent regi ster 
; Hove CS seg1ent into DS 

; Spot SCROLL UP and SCROLL DOWN cal  l s  

; For scrol l i ng ,  update attri bute 
; Now, execute scro l l  

NOT_ SCROLL : 
CHP AH , 9 
JNE NORMAL_SCR 
XCHG BH, BL 
CALL GET _CH 
XCHG BH,BL 

; Check for ' WR I TE ATTRI BUTE/CHAR' c1d 
; Send out any other co11and a s  nor1al 
; Get attri bute i n  BL 
; Update attribute for couand 
; Hove attribute back to BH for cld 

NORMAL_SCR: 

JHP _SCR: 

POP DS ; Restore DS segaent register 
; 
; NOTE: [e are now ready to invoke the B I OS screen i nterrupt. 

DB 8EAH DW 0,  8 

Since the ROH code i nc l udes an !RET i nterrupt return cal l ,  
a l l  we need to d o  i s  t o  juop t o  the start o f  the ROH code 
and a l l  wi l l  be wel l .  Since the i n i t i a l i  z a t i on code set 
up the address to the screen i nterrupt code below, •e can 
set up a forced julp to  that address. 

; Address to SCREEN i nterrupt 
; Force a FAR JHP but do not set up dest­

inati on address at asse1b l y  ti 1e. 
! ! N I T  rout i ne w i l l  set this address! 

SCR_RTNE ENDP 

j f f ttf Ht ffl fIt Iff I II f IIff f f Iff ftff I ftl fffll ftft ttffttff Hffttftftfttffttfff 

; 

GET_CH - Subrouti ne replaces B�W character •ith current repl acnent 
attri butes and a l l ows for Intensity bit setting 

INPUTS : BH contains attribute to be · 1odi f i ed 

; HlftlffHffffffHHtffffffftfUtfffffftfUffUHfftfltflfffflftttfftfttftf 

GET_ CH PROC NEAR 

OUT: 

HOV SAI'ECH , BH ; Save character 
AND BH, 77h ; Re1ove intensity and b l  i n k  bits  
CHP BH. Bll_vAL ; See  i f  curren t l y  defi ned 8lW value  
HOV BH, SAVECH ; Otherwi se, aod i f y  to current attri bute 
J NE OUT ; Exit if not 
AND BH, 88h ; Get r i d  of B�W part 
OR BH,SCRN_ATTR; Hove i n  current attribute part 

RET i done 

SAVECH DB S 
GET_CH ENDP 

; Teaporary char acter store 

LASTONE: ; A l l  code after this  l abel i s  ! r  eed to DOS use after 
; i n i t i  a l i z at i on of the progra1. 

lffttffftflfllffffiffffffffffflffltttlfftftttfttttttttffttfttflfftfttftffff 

IN IT _GO DE - Code to I oad and i n iti  a 1 i a the SCREEN progr a1 • • .  

sets up DOS to keep a l l  code before 'LASTONE' l abel safe lro1 over l ayi ng dur i n g  systeo operation.  

Listing 1 continued on page 110 



COHERENT™ IS SUPERIOR TO UNIX* 
AND IT'S AVAILABLE TODAY 

ON THE IBM PC . 

Mark Williams Company hasn't just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC . Because COHERENT is UNIX­
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili­
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It's available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 
1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659 

• Mark 
Williams 
Company 

COHERENT is a trademark of Mark Williams Company. 
*UNIX is as trademark of Bell Laboratories. Circle 509 on inquiry card. 
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Only Titan's Neptune™ pro­
vides Apple lie users with 
an SO-column video display 
and up to 192R memory­
all in just one slot. 

Now, Titan's exclusive Neptune 
extended 80-column card gives 
you increased video display and up 
to 192K memory using just one slot 
in your Apple He. Designed 
expressly for the auxiliary slot of 
the He, the Neptune is available 
with 64K, 128K or 192K of RAM 
memory. The RAM memory can be 

ヲ . I. . .
· ጜ . ' · . 

utilized as a solid state RAM disk 
Additionally, Titan's VC-EXPAND/ 
80™ software supplied with each 
Neptune expands VisiCalc® up to 
220K of workspace memory and 
provides many other VisiCalc 
enhancements. DOS, PASCAL and 
CP/M® PSEUDO-DISK™ patches and 
a DOS relocation program are also 
included with each Neptune card. 

Let us help you expand your 
Apple's productivity. For informa­
tion on the Neptune and other Titan 
microcomputer products, see your 
computer dealer or contact: Titan 
Technologies, Inc., P.O. Box 8050, 
Ann Arbor, MI 48 107 ; Telephone 
(3 13) 973-8422. 

Sales and Marketing by The 
MARKETING RESOURCE GROUP, 
Costa Mesa, CA. 

==-� Titan - -===- _..= TECHNOLOGIES, INC. 
FORMERLY SATURN SYSTEMS OF MICHIGAN 

Apple is a registered trademark of Apple Computer, Inc. 
VisiCalc is a registered trademark of VisiCorp. Inc. 
CP/M is a registered trademark of Digital Research, Inc. 

VC-EXPAND software is written by Micro Solutions, Inc. 
Neptune and PSEUDO-DISK are trademarks of Titan 
Technologies, Inc. 
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Listing 1 continued: 

82CF 53 43 52 45 45 4E 

28 2¸ 56 65 72 73 
69 6F 6E 2f 31 2E 
32 38 2i 28 43 6F 
78 79 72 69 67 6B 
74 28 31  39 3B 33 
28 54 69 6D 28 46 
69 65 6C 64 8D 9A 
24 

ma 

em BB ---- R 

9383 BE Ci m5 26: AI  ma R 
63(19 BB 8133 R me B9 87 mE 26: AI mA R 
em 89 47 82 
8315 26: C7 116 8858 R 8137  R 

83 1C  ac ca  
831E  26:  A3 a05A R 

em &8 ---- R 
8325 BE ce 
8327 26: At ee4i R 
i32B B& 8282 R 
mE B9 87 
11338 26: At 8842 R 

em 89 47 82 
8337 26: C7 86 884e R me R 
mE BC CB 
8348 26: A3 em R 

8344 88 I E  8 1 1 2  R 
8348 E8 11281 R 

8348 ac ca 
834D BE DB 

!134F BA i2CF R 
1352 84 e9 
8354 CD 21 
8356 BA t2CF R 

8359 CD 27  
me 
8358 

j f I II I I ft f I If t t If tf Iff I I If tIff I J ttl t ftf Htl i tH It  Ht Iff f ttl I It I f  ff f t I H f t t t I 

COPYRT: D& ' SCREEN Version 1 . 28 Copyr i ght 1983 T i 1  F i el d ' ,  1 3 ,  18 ,  ' $ '  

IN I T _  CODE PROC NEAR 

; I n i t i a l i z e  KEYBOARD i ntercept code 
ASSUME ES:KEYVECT ; ' VECTORS' is i nterrupt seg1ent 8 
MDV AX ,  KEYVECT ; Get address to interrupt vector 
HOV ES, AI ; Save in ES 
MOV A X ,  ES:KEYINT ; Set address to i nterrupt rtne 
MDV BX ,  OFFSET KEY_CALL+I ; Address to  pl  ace to save vector 
HOV I B X J , A X  ; Save i nterrupt address 
HOV AX ,ES :KEYINTI2l ; Set interrupt seg1ent for rtne 
MOV IBX+2 l , A X  ; Save i t  too 
MOV ES:Y.EY I NT,  OFFSET Y.EY_RTNE ; Now, r ep l ace with  own address 
MOV A X , CS ; Save seg1ent i n  i nterrupt vector 
HOV ES:KEYINTI2J  , AX 

; Init  i a l i z e  SCREEN i ntercept code 
ASSUHE ES: SCRVECT 
MDV AX,  SCRVECT 
HOV ES, AX 
HOV AX ,ES:SCRIHT 
HOV B X , OFFSET JHP _SCR+t 
MDV I B X J  , AX 
HOV AX,  ES: SCRINTI21  
HOV 1 81+2 1 ,  AX 
MDV ES:SCRINT, OFFSET SCR_RTNE 
MOV Al ,CS 
MDV ES: SCRINH2J , AI 

; I ni t i a l  i z e  screen 
HOV BX, CUR_HODE 

CALL SCREEH_CHS 

; ' VECTORS' i s  i nterrupt seg1ent t! 
; Set address to i nterrupt vector 
; Save in ES 
; Set address to interrupt r tne 
; Address to pI ace to save vee tor 
; Save i nterrupt address 
; Set i nterrupt seg1ent for rtne 
; Save it too 
; Now, rep l ac e  with own address 
; Save seg1ent i n  interrupt >'ector 

; Set up i n i t i al 1ode 
; I n i t i a l i z e  

; No•, print out acknowl edge1ent to user 1onitor a n d  ex i t  
MDV AX , CS ; Set up segeent to t h i s  routine 
HOV DS, AX 
HOV DX ,  OFFSET COPYRT 
HOV AH,9 
INT 21h 
HOV DX ,  OFFSET LASTONE 
!NT 27H 

I HIT  _CODE EHDP 
CODE ENDS 
END START 

; No•, print out copyright 1essage i DOS function to print string  
; Execute luncti  on  i nterrupt 
; Save al  l code up to  'LAST ONE' I abel 
; No return needed. 

Text continued from page 100 

izes the system display(s) according 
to the system's preset state. 

Screen then uses DOS to become 
resident in the system. When you 
subsequently execute other programs 
and DOS functions, Screen is not 
disturbed. It remains in the PC's 
RAM (random-access read/write 
memory), waiting for you to request 
one of its functions. 

Screen Functions 
You invoke each Screen function 

via one combined-keystroke entry. 
Figure 1 illustrates the use of the five 
functions. 

You enter the keystrokes by holding 

down the Alt key and simultaneously 
pressing the specified function key. 
As soon as Screen detects these key­
strokes, it implements the function 
requested. 

The first two functions that are 
listed, < Alt Fl > and < Alt F3 > ,  in­
crement or change the color of the 
foreground and background on a col­
or monitor's screen. Eight colors are 
available for either area: black, blue, 
green, cyan, red, magenta, yellow, 
and white. When you invoke either 
of these two functions, the fore­
ground or background changes from 
its present color to the next one in 
this list. The list wraps around so that 



UN LEASH TH E POWE R 

Having been in the microcomputing industry for 10 years. V R Data Corporation has 

earned its reputation for microcomputing excellence. For over a year we have been 
making solid deliveries of the PANTH ER establishing ourselves as THE SOURCE for 
proven. premium quality Winchester Disk Subsystems. The PANTH ER satisfies the 
most demanding mass storage needs with capacities of up to 30 megabytes or more. 

Utilizing 5 1/4 " Winchester disk drive technology, and microprocessor based error 
correcting control ler boards. the PANTHER continues to be the #I choice of di scerning 
professionals. Available with one or two drives in one enclosure. the PANTH ER can 
support many combinations of fixed and removable drives. 

Now V R Data Corporation proudly introduces the newest member in the Panther 
family of Winchester Disk Drives. the "C UB". The CUB is a sub-mini Winchester Disk 
Subsystem. representing the latest in innovative technologies. With advances such as 
I OOmm thin film plated media with embedded digital servo. a nd switch mode power. 
the CUB placed V R Data well out ahead of the pack. Available in single [master) and 
dual [master/slave) drive configurations. the CUB provi des the user with capacities up 
to 10 megabytes of fixed or removable storage media. 

The CUB's sleek low profile design totally eliminates that overcrowded work area 
problem and adds a professional appearance to your system. The CUB removable 
media drives are ideal for 5 megabyte on-line storage as we l l  as 5 mega byte backup 
for your fixed media drives. Adapter mod ules are avai lalbe for the most popular 
microcomputers. The PANTH ER family of drives are avai lalbe at quality Computer 
Stores eve rywhere. If your dealer does not yet carry PANTHER Drives from V R Data. tell 
them the future has arrived. 

\lAdata
777 Henderson Blvd. • Folcroft, PA 19032 • (215) 461-5300 

Circle 501 on inquiry card. 
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the color choice after white goes back 
to black. The foreground or back­
ground of the display is actually "re­
painted" with whatever color is 
requested. 

If you could choose the same col­
ors for the foreground and back­
ground, the text display would be in­
visible. Thus, Screen does not fulfill 
such a request. Consequently, 56 col­
or combinations are available for the 
foreground/background scheme of 
the PC color display. If you are using 
the monochrome monitor and invoke 
either of these functions, the display 
merely flips from reverse to normal 
video, or vice versa . 

The < Alt F7 > keystroke permits 
you to alternate between the color 
and monochome monitors, making 
either one active. For example, if all 
text and output is going to the color 
monitor, pressing < Alt F7 > leaves 
that monitor unchanged and clears 
the monochrome monitor, making it 
active . Subsequent output then goes 
to the monochrome screen. Pressing <Alt F7 > again reverses the process, 
reactivating the color monitor. 

The < Alt F9 > keystroke causes 
the active screen to be repainted with 
the currently specified attributes. 
This feature is needed after running 
certain DOS commands or applica­
tions programs that reset the screen 
to black and white. The DOS MODE 
command is an example. 

Screen's Operation · 
The Screen program found in 

listing 1 is a 600-byte assembly-Ian-

Screen consists of three 
functional blocks: 

program initialization, 
screen interception, 

and keyboard 
interception.  

guage program designed to take ad­
vantage of the PC's flexible-interrupt 
structure. It consists of three func­
tional blocks : program initialization, 
screen interception, and keyboard in­
terception. The program's initializa­
tion portion is fo und in the 

INIT_CODE subroutine. This rou­
tine serves three purposes: initiating 
execution of both the screen- and 
keyboard-intercept code, setting up 
the system display(s) in the default 
mode, and telling DOS that Screen 
is to remain resident in RAM . 

The two interception blocks per­
form the operations the program 
supports. ' The screen-interception 
segments actually intercept text char­
acters as they are sent to either the 
color or monochrome screen and 
make the necessary alterations on 
their "attributes:' (A character at­
tribute specifies things about that 
character, such as color, and whether 
it is to be blinking or underlined. )  
Likewise, the keyboard-interception 
feature intercepts keystrokes received 
from the keyboard, watching for and 
executing Screen's five function key­
strokes. The keyboard- and screen­
intercept blocks are independent pro­
cesses that share data structures and 
variables. The structures define the 
current state of the display. 

The screen-intercept block consists 
of the SCR_RTNE and GET_CH 
subroutines in listing 1. This code in­

A Run -Time Library 
for Whitesmiths ' C 2. 1 

• Fast execution 

• ROMable 

• No royalties 

• Ful ly reentrant 
mach ine s u pport 

• CP/M file support 

• Error checking 

• U sable with our AMX 
M u ltitasking Executive 

Reai-Time C 
man ual on ly 
sou rce code 

$ 95 
$ 25 
$950 

I ntel m nemonic $ 50 
to A-Natural converter 
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Benchmarks 
1 .  1 nt to ASCII conv. 
2. Long to ASCII conv. 
3. Long random nu mber 

generator 
4. Double 20 x 20 matrix 

mu lt iply 
5. File copy (1 6kb) 

I 

• with Real-Time C 
D without 

2 3 4 5 

t1 Mhz ZBO. 8" SO d1skette.Times may vary w1th processor. d1sks. etc. 

AMX and Real.:f1me C a  re trademarks of KAOAK Products l1d. 

A-Natural isTM of Wllitesmiths Lld. CP/M isTM of Digital Research Corp. 
ZBO is TM of Zrlog Corp. 

KADAK Products Ltd. ၅I: 206-1847 W. B roadway Ave nue 

F Vancouver, B.C., Canada V6J 1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 

Circle 250 on inquiry card. 

Jercepts any screen interrupts meant 
for the IBM BIOS screen handler (see 
"The IBM PC Screen Interrupt" on 
page 196) and checks to see whether 
text is being sent to one of the 
screens. 

If text is being sent, SCR_RTNE 
examines the text-character attribute 
to see if it specifies a black-and-white 
character. If so, the attribute is re­
placed with the current Screen attri­
bute for that display. For example, if 
Screen is currently displaying text 
with a white character on a blue 
background, any black-and-white 
text attribute is replaced with the 
white-on-blue attribute. The text 
character is then sent on to the BIOS 
screen driver for printing on the 
display. 

The keyboard-intercept code in­
cludes the listing 1 subroutines 
KEY_RTNE, SCREEN_CHG, and 
CH__ATTR. The purpose of the func­
tional block of code made up of these 
subroutines is to intercept any ROM 
(read-only memory) BIOS keyboard 
interrupts (see "The IBM PC Key­
board Interrupt" on page 114) . 

Circle 445 on inquiry card. --+ 







shared by the subroutines
KEY_RTNE and SCR_RTNE are
defined in listing 1. The basic struc-
ture is ”S STRUC” and specifies the
current state of each monitor. This
structure is used three times—to
define the states of the monochrome
monitor (MONO_AREA), the
80-column color monitor
(COL/80_AREA), and the 40-column
color monitor (COL40_AREA).

Program Flexibility
Note in listing 1 the five variables

FORE_INC, BACK_Il\IC, C80_40,
COL_MON, and REPAINT. These
variables contain the character codes
for the keystrokes < Alt F1> to
<Alt F9>, which are assigned to
the five Screen functions.

By making these character-code
variables, Screen makes it easy to
 

Screen’s start-up state
is a white-on-blue

scheme in an
80-column mode.
 

reassign the functions to any key-
strokes you want to use. For example,
if one of your applications programs
requires the use of the <Alt F1 >
keystroke, you can reassign the
INCREMENT FOREGROUND oper-
ation to another key by replacing the
<Alt F1 > character code in
FORE_lNC.

Another feature that provides flex-
ibility is the default or start-up state;
as set up in listing 1, Screen initially
uses a white-on-blue scheme with
the color monitor in 80-column
mode. You can change the default
state by altering the appropriate vari-
able at the front of the program list-
ing.

Changes in Screen can be made by
using either the DOS Debug utility
or a program specifically designed for
this purpose. For example, I use a
menu-driven program called Install
that allows safe and simple modifica-
tion of Screen’s keystrokes and
default conditions.

Intercepting Interrupts
The initialization of Screen by

INIT_CODE must perform two vital

Keyboard
The IBM PC actually use: two keyboard

interrupts and associated ROM BIOS
handlers. Thefirst is I<B_lNT (INT 9).
This routine communicates witl‘ "" '""
board's 8048 or essor to con

The transformation from scan to char-
acter code is quite complex. The state of
such keys as the shift, Caps Lock, Alt, or
Ctrl keys affects the resulting character
code. Ir ' l<B_INT checks for
speciall ons, s1 rh as the Ctrl-
" It-Del key combinr

t Screen funt
respona appropriately. (D28
"Using IDIVI s Marvelous Keyboard,” May
1983 BYTE, page 402, for more in form"-
tion.)

The second keyboard interru
BOARD IO. is INT 16 hr
main fur '1eck th

(bein 3_IN]
LU a key The ni
returned r the process invoking tl
terrupt. iEYBOARD_IO can lZlS0 be
used to check the status of the keystroke
buffer and return notice if some character
is available.)

fupt
I<B_INT receives this scar code and con-
verts it to the appropriate character code,
which it places in the keystroke buffer.

‘"ubsequer"" """ ‘ """"' (such as
IS or BA
m) wants
INT 16,
YBOARI

buffer until

ons pro-
executes
.D_IO.
eystroke
rde. The

code is removed from the buffer and sent
to the calling process.

Screen’s keyboard intercept routine
l(EY_RTNE uses the I(FYB(7ARD_JO
interrupt han. s set up

rgggim race re.

R11 IN Ina inc

ryboard inter
When it rec _RTNE

immediately executes KEYBOARD__lO as
a subroutine, regaining control when
l<EYBOARD_IO returns with a key-

'<e. l<EY__RZ
troke returm

I to the j
If a match is 1

"eturns from the
teystroke it

rompares the
ose that are

KEY_RTN1:
sending the

from KEY-
BOARD_IO back to the originating pro-
cess. However; if I(EY_RTNE finds a
match, the appropriate Screen function is

tasks. First, it must set up
KEY_RTNE and SCILRTNE to in-
tercept the appropriate keyboard and
screen interrupts. Second, it must
supply those two subroutines with
the addresses of the ROM interrupt
handlers they replace so that Screen
can use the ROM code.

The PC’s interrupt structure makes
it fairly simple to replace an interrupt-
handler routine with one of your
own design. (See "A Peek into the
IBM PC,” March 1983 BYTE, page 331,
for a general discussion of this inter-
rupt structure.)

INIT_CODE gets the addresses to
the ROM interrupt handlers by look-
ing into the appropriate slots in the

interrupt vector table. These ad-
dresses are saved in storage areas in
Screen for later use by KEY_RTNE
and SCIL_RTNE. Il\IIT_CODE then
moves the addresses of I<EY_RTNE
and SCILRTNE into the interrupt
vector table so they can intercept the
appropriate interrupts.

It is interesting to look at how
I(EY_RTl\lE and SCR_RTl\lE use
the saved addresses of the BIOS
ROM keyboard- and screen-interrupt
handlers. Two techniques are used
to interface with the ROM code. The
first technique executes the ROM
code as a subroutine, allowing the
caller to regain control after the ROM
code has been completed. The sec-
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© 

Send 2000Letters Per Hour viaYour Personalȩomputer 
Delivered in
48 hours 
or sooner at
26 cents a piece. 

Presenting E-Com. 

Last year the U.S. 
Postal Service quietly 
announced E-Com, 

use upon purchase of MAIL-COM 
software. 

MAIL-COM is the easiest and most 
economical way to do your mailings. 

CP/M, Apple CP/M and other formats. 
Order today. Call  212-734-3875, 
or mail the coupon below. 

enabling specially 

• equipped personal1ᶐ1111111111111 computer users to 
bypass costly manual 

· - ---- mail preparation, by 
electronically subm itting their mes­
sages and mailing lists directly to the 
Postal Service via modem. 

And MAIL-COM is compatible 
with Database I I '" and Word­
star '" if you are equipped with 
these programs. If you aren't, 
MAIL-COM includes a complete 

Digisoft
Digisoft Computers, Inc.

(2 12) 734-3875 
Retail Dealer 
Inquiries Invited 

This high speed computer originated 
mail arrives at its destination within 48 
hours-often Iess-in an attention­
grabbing blue E-Com envelope. 

letter editor and address mainte­
nance program of its own. 

Each letter in your mailing can 
be identical· or all can contain variable 
insertions. MAIL-COM operates al l  the 
features offered by E-Com. 

Thousands of Uses. 

Announcing MAIL-COM. If you have need for fast, economical 
Only from Digisoft Computers. mass mailing capabilities, MAIL-COM 

puts you and E-Com together.
MAIL-COM is powerful software you Use it for 

can use with your personal computer to .. . ....- 00 new product
access E-Com. With your personal announcements,
computer, a modem and MAIL-COM 

. 

invitations to 
you can send from 200 to 2000 letters press events, 
per hour for just 26Ṥ each. Typed, invoicing, fund
addressed, folded, inserted, sealed raising, collection, bulletins to
and delivered. Complete. 1 f b · 

MAIL-COM even eliminates the 
your sa es orce, new us1ness prospect­
ing, reactivation of customers and much,

need to use your expensive letterheads much more. Every department in you r
and envelopes. company will have use for MAIL-COM.

MAIL-COM is the only interactive soft­
ware available for E-Com operation. It's 
easy to use. No special training is nec­
essary. And since Digisoft Computers 
developed MAIL-COM in accordance 
with U.S. Postal Service specifications, 
users are guaranteed certification for 

Circle 141 on inquiry card. 

Don't Delay 

With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL-COM software is avai lable 
for the IBM PC, Victor, Alpha Micro, 

Digisoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 
New York, NY I 0028 

0 Yes! I want to eliminate the 6 costliest 
steps in preparing my organization's business 
mail. Please RUSH my MAIL-COM software to 
me immediately. 

I ' l l  need software for: 
0 IBM PC ( $1 95) 0 CP/M ( $ 1 95) 

Victor ( $ 1 95) (specify disk format)00 Alpha Micro ( $495) 0 Other (specify) 
0 Apple CP/M ( $235) 
0 My check or money order is enclosed 
(residents of New York State add sales tax). 
0 Charge my 0 Visa or 0 MasterCard: 

Account No. Exp. Date__ 

Telephone(__)
1 983, Digisoft Computers, lnc. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - ⪋ 
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This 

TK!Solver does for equations 
what word processing did for 
words. The fi rst thing you should 
know about the TK!Solver'" program is 
that it is not a spreadsheet. I nstead, it 
does something completely un  heard 
of I until now) - it turns your personal  
computer into a voracious eq uation 
processor. 

The next th ing you should know is 
that if the TK!Solver progra m ca n't 
make life with your persona l  computer 
easier land pay for itself), even if you 
use it only 15 minutes a week, you are 
a very rare person. 

And final ly, you should know ex­
actly what equation processing is, 
and how it works. If you keep reading 
this, you wi l l .  
Equation processing with 

TK!Solver, or problem solving 

made easy. The best way to un der­
sta nd what the TK!Solver program is, 
is to understand what it does. The 
fol lowing simple exa mple is desig ned 
to do just that. If you're sti l l  a l ittle in 
the dark after reading it, stop in at 
your loca l computer store for a very 
en l ightening hands-on demonstration. 

Beg in by setti ng up your problem. 
The TK!Solver program lets you do it 
quick ly, easily, and natural ly. For ex­
am ple, a car costs $9785. What would 
be the month ly payment on a th ree­
year loan if the down payment is 25% 
and the interest rate is 15%? 
STEP 1 .  Formulate the necessary 
equations to solve your problem and 
enter them on the "Ru le  Sh eet" sim ply 

· llB BYTE November 1983 

by typi ng them in las in the screen 
photol .  For exa mple: "price-down = 
loan." 
STEP 2.  Enter your known val ues th e 
same way on the "Variable Sh  eet." For 
exa mple: "9785" for price. You may 
also enter un its and comments, if you 
want.* 
STEP 3. Type the action command 
l "l "  on your keyboard) to solve the 
problem. 

STEP 4. TK!Solver displays the an­ 

swer: the  monthly payment is $254.40. 

Backsolving, the heart of 

TK!S olver. Now that you've defined 


the problem and solved it, TK!Solver's 
unique backsolving abi l ity also lets 
you th ink  "backwards" to solve for any 
variable, regardless of its position in 
the equation. For example, if you can 
only afford a monthly payment of 
$200, you can re-solve the problem in 
terms of that constraint. The TK!Solver 
program wil l  solve the problem, dis­
playing your choice of a higher down 
payment, a longer loa n term, or a 
lesser i nterest rate. unique back­
solving capabil ity forms the basis of 
TK!S olver's rema rka bly flexible prob­
lem-solving a bi l ity. 



Also, as you ca n see from the Unit Conversion; in  which TK!Solver 
example on the screen, TK!Solver lets you formulate problems in  one unit 
deals not only with s ingle variables, of measurement, and display answers 
but with entire equations and sets of in anoth er. Very convenient what with 
simulta neous equations. It also deals a l l  th is ta l k  about going metric. 
with much more complicated problems The TK!Solver program also pro-
than this one. How complicated? vides a wide variety of specialized 
That's up to you. What kinds of prob­ business and mathematical functions 
lems? That's up to you, too, but pop- l i ke trig and log and net present 
ular appl ications include finance, val ue. 
engineeri ng, science, design, and Then, there's TK!Solver's on-screen 
education. Help fadity that provides information 
Other extremely useful arid on commands and features any time 
interesting things TK!Solver you want it. Just type "?" and a topic 
does. Aside from its basic problem- name. 
solving abi l ities, the TK!Solver progra m And of course the TK!Solver pro-
performs a n umber of pretty fancy gram combines a l l  these features in  
tricks. like: Iterative Solving; in  which one integrated program. 
TK!Solver performs successive approx­ TK!SolverPacks make problem-
imations of an answer when con- solving a picnic. TK!SolverPack'" 
fronted with equations that ca nnot be a ppl ication packages are special ly 
solved directly, !  l ike exp !xl = 2 - x • y developed by experts in specific fields. 
and sin !x  • y l =  3 - x - yl. L ike: List Each package contains a diskette with 
Solving; in which TK!Solver attacks a bout a dozen models that include 
complete lists of input values and the necessary equations, values, and 
solves them a l l, a l  lowi ng you to exa m­ ta bles for solving a particu lar problem. 
ine nu  merous a lternative solutions, and The models are usable as-is or  you 
pick the one you l ike best. like: Tables can easily modify them. 
and Graphs; using the val ues you pro­ TK!SolverPack appl ication pack­
duced with the List Solver, the TK!Solver ages avai lable from Software Arts 
program wil l automatical ly produce to- include F inancial Management, 
bles and graphs of your data. You can Mecha nical Engineering, Bui lding 
look at your formatted output on the Design and Construction, and Intra­
screen or send it to your printer with ductory Science. Additional TK!So lver­
a single keystroke. And l ike :  Automatic Pocks are on the way from Software 
*You can easily define appropriate unit conversions on the un it sheet. 

Arts, McGraw-Hi l l,
rM 

and oth ers.  
We know you're out th.ere. No 
matter who you are, or what you do, 
if it involves using equations ,  the 
TK!Solver progra m is an  indispensable 
tool for you .  

So, visit your  local computer store 
today, and see TK!Solver in action. 
You' l l  be amazed at how much faster 
and more effectively you' l l  be able to 
work when you discover the power of 
equation processing with the TK!Solver 
program. , . 

Software Arts'MThe in ventors of VisiCafc® 
27 Mica Lone, We llesley, Massachusetts 02181 

6171237-4000 

TK, TK!, TK!Solver, TK!SolverPock, The Problem Cruncher, the stylized ! and the slogan "NOW YOU DON'T HAVE TO THINK LIKE A COMPUTER TO USE ONE!" ore trademarks or registered trademarks of Software Arts, Inc.  SATN, TK!SATN and DIF ore trademarks or registered trademarks of Software Arts Products Corp. 
Software Arts is a trademark of Software Arts, Inc. and Software Arts Products Corp. The TK!Solver program and the TK! SolverPock applications packages are 

products ol Soltwore Arts, Inc. which is solely responsible for their contents. VisiColc is a registered trademark of VisiCorp. 

Circle 427 on inquiry card. 

Copyrig ht © 1983 Software Arts, Inc. Al l  rights reserved . PIN 100-092 p 8183 

BYTE November 1983 119 



' @ 

A modem that's compatible with al l  these and more. 

Novv you can get even more povveા from 
your personal computer or terminal . 

How? It's simple. Just connect 
Cermetek's INFO-MATE"" 212A, 
intel l  igent auto-dial  ing modem to 
your PC or data terminal and then 
to the phone l ine and you're ready 
to comm un icate to the outside 
world. 

Access data bases . . .  send and 
receive electronic ma i l .  . .  make sim­
ple user- to -user connections . . .  a l l  
at 1200, 300, or 1 10 bps , fu l l  duplex . 

Modem Features: 
.A. Auto-dial ,  auto -answer 

.A. Recognizes dial ,  busy ring back, 
modem answer tone and the 
human vo ice 

.A. Stores 52 32-digit phone num­
bers or log-on messages 

.A. Auto-speed and parity select 
.A. Auto-selection of tone or pulse 

dial ing 
.A. Bel l  212A and Bel l 103 compatible 
.A. RS 232C serial interface 

Just ca l l  us at (408) 734-8150 
for your nea rest dea ler location. 
Dealer and distributor inquiries 
invited. 

Our special offer to you: 

$ 195 in CROSSTALK"" software for 
just $95 with purchase of INFO­
MATE 212A:" *Subjea to availabil ity. ᒄ

1ヱ 
u.<;

u:

ൕuヰ0,;
"' 

i
"'L.Cermetek ၄ൖ- microelectronics g 

120 BYfE November 1983 SEE US AT COMDEX BOOTH #4840. Circle 69 on inquiry card. 



POKEing Around in the 
IBM PC 

Part 1: Accessing System and Hardwar:e 
Facilitie s 

This two-part series demonstrates 
how you can use BASIC's PEEK and 
POKE commands to realize the 
speed and flexibility of machine-lan­
guage code without sacrificing the 
convenience of a high-level language. 
Several short, general-purpose ma­
chine-language subroutines that 
allow BASIC programs access to the 
IBM Personal Computer's (PC's) sys­
tem and hardware facilities illustrate 
the techniques involve d.  To lay the 
groundwork for the more detailed 
programming examples to be pre­
sented in Part 2 (next month), we will 
take a look now, in Part 1, at the PC's 
BIOS (basic input/output system) 
and registers in the PC's central pro­
cessor. 

The PEEK and POKE Commands 
BASIC's PEEK and POKE functions 

form the magic window that gives us 
access to the PC's main memory. It's 
well worth investigating these func­
tions in order to take advantage of the 
PC's modular systems software and 

Segment Address Bits 
Offset Address Bits 
Absolute Memory Address 

by Hugh R. Howson 

to access some of the 8088 processor's 
powerful commands. 

The PEEK and POKE commands 
operate as follows : the statement 

X =  PEEK(n) 

assign¶ to the variable X the value 
stored in memory location n; similar­
ly, the statement 

POKE n, m 

places the m into main mem­
ory at the location specified by n.  

This description requires one 
minor clarification because of the 
method the 8088 uses to determine 
the absolute, or effective, memory 
address. The absolute address on 
which an instruction operates actual­
ly consists of two components: a seg­
ment address and an offset address, 
each 2 bytes (or 16 bits) long. The n 
is the offset address, used in the 
PEEK and POKE instructions; the 
DEF SEC statement can be used to 

1 0001 0001 0001 000 
1 0001 0001 0001 000 

1 001 0001 0001 00001 000 

Table 1: The relationship between segment and offset address bits. The segment address 
bits are shifted left four bits relative to the offset address bits; then the segment and offset 
addresses are added to yield the absolute memory address. Th is technique permits an ab­
solute address space of more than one million locations. 

define the segment address. If no 
segment address is defined, then that 
of the BASIC program is assumed. 

Table 1 illustrates how an absolute 
memory address is formed from the 
segment and offs et addresses. The 
segment address bits are shifted left 
4 bit positions (equivalent to multi­
plying by 16) relative to the offset ad­
dress bits. And then the two address 
components are added to yield the 
20-bit absolute address, a format that 
permits an absolute address space of 
more than one million locations. 
Note that each segment address de­
fines a 64K-byte address space, but 
one segment's address space may 
overlap another's, so segment ad­
dresses can assume any value that · can be represented by the 16 bits of 
the segment address register. 

Manipulating Data on Screen 
These PEEK, POKE, and address 

concepts can be illustrated by a short 
program that scrolls up all data on a 
PC video display. Assuming use of 
the 80-column monochrome display 
adapter, all data displayed on the 
screen is stored in memory starting 
at segment address hexadecimal 
BOOO, offset address 0000 (all ad­
dresses to follow are hexadecimal). 
Each displayed character is represent­
ed by 2 single-byte memory loca­
tions: one location contains the byte 
specifying the characters and the sec­
ond location stores the character's at-
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Listing 1: A BASIC program that shifts the 
PC's screen up one line at a time. 

10 DEF SEG = &HBOOO 

20 FOR ROW = 0 TO 23 
30 CURRENTROWFIRSTBYTE = ROW 

* 160 
40 ROWBELOWFIRSTBYTE = 

CURRENTROWFIRSTBYTE + 160 
50 FOR BYTE = 0 TO 1 59 
60 BYTEBELOW = 

PEEK(ROWBELOWFIRSTBYTE + 
BYTE) 

70 POKE (CURRENTROWFIRSTBYTE 

+ BYTE), BYTEBELOW 

80 NEXT BYTE 

90 NEXT ROW 

tribute byte (which indicates such 
conditions as a flashing character, 
reverse video, etc . ) .  Therefore, a total 
of 160 bytes of memory are used for 
each 80-column line. 

To move all text up one line, a pro­
gram must move the SO-character 
per-row, 2-byte-per-character dis­
play a single byte at a time. For ex­
ample, to move the left-hand charac­
ter of the second row up to the first 
row, a program can use PEEK at the 
second-row, left-hand-character byte 
and then use POKE to move its value 
into the location corresponding to the 
left-hand character of the first row. 
The program in listing 1 accom­
plishes this task for the top 23 lines 
of the screen display, leaving the last 
line unchanged. 

Listing 1 illustrates the convenience 
with which the segment address, 
BOOO, can be used to define the seg­
ment of memory dedicated to the 
screen, and it demonstrates how you 
can easily manipulate screen data 
using a BASIC program. However, if 
you actually run this program, you'll 
find that it's quite slow. That's one 
reason for investigating the BIOS, 
which can accomplish the same task 
with much greater speed and less 
effort. 

Basic Input/Output System 
The PC's BIOS is a set of subrou­

tines stored in ROM that provides a 
standard interface between the user 
and all of the different input/output 
devices that may be attached to the 
system, including the screen, key­
board, printer, disk drives, and com­
munications adapter. Each BIOS sub­
ro':ltine can be activate d by a user in­
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terrupt. Each subroutine can perform 
several operations, which are selected 
by placing appropriate values in the 
8088's registers before the interrupt 
occurs. The PC's documentation in• 
cludes a complete listing of the BIOS 
subroutines. You do not need to be 
an assembly-language programmer 
to learn how to use them; each one 
is well documented. The comments 
at the beginning of each subroutine 
describe all actions that the subrou­
tine performs and explain what 
values must be transferre d between 
the user's program and the BIOS 
subroutine through the 8088's 
registers. 

As a typical example, the com­
ments at the beginning of the BIOS's 
video-I/O subroutine (included in 
Appendix A of the PC's Technical 
Reference manual) indicate that this 
subroutine can scroll any section of 
the screen up or down a certain num­
ber of lines. In addition, the com­
ments indicate that it can perform 
such functions as placing the charac­
ter at a specific location on the screen, 
determining the location of the cur­
sor, and moving the cursor. The com­
ments further indicate the param­
eters that the user must specify to 
select a desired action. 

Table 2 summarizes the PC's BIOS 
functions and parameters; this table 
should prove more useful after you 
read the 8088's register descriptions 
later in this article. 

The advantage of using the BIOS 
subroutines is that they include the 
logic to identify the physical charac­
teristics of an active device. For exam­
ple, the screen-manipulation (video­
I/O) BIOS subroutine determines 
whether the screen is in text or 
graphics mode and whether the 
screen width is 40 or 80 characters; 
thus removing the burden of passing 
a lot of redundant information to the 
system. All of the subroutines have 
a similar structure, so if you learn 
how to use one, you can apply the 
same approach to others. 

How can we use a BASIC program 
to access the BIOS video-I/O subrou­
tine for our screen-scrolling task? 
Let's say that we would like to scroll 
a window on the screen up five lines 
and that the window starts at row 0, 

column 0 and ends at row 15, column 
30. To pass these parameters to the 
BIOS, they must be placed in the ap­
propriate registers defined in table 2. 
All of these registers are discussed 
later in this article, but for this screen­
scrolling task we are concerned only 
with the four accumulator, or gener­
al, registers, AX, BX, CX, and DX. 

Each of these registers consists of 
two bytes. When both bytes are taken 
together as one 16-bit word, then the 
X suffix in AX, BX, etc. ,  is used. Each 
byte may also be treated separately, 
in which case the bytes are referred 
to as low byte or high byte, or more 
simply as AL and AH, BL and BH, 
and so on. Figure 1 illustrates this 
register configuration and the other 
8088 registers discussed later in this 
article. 

Now, to specify the screen-scrolling 
task, the table 2 entries shown in 
bold type indicate that we must load 
parameter values into these registers 
as follows : 

AH (scroll direction: 6 =  up, 
7 =  down) = 06 

. 
= 05 · AL (number of lines) 

BH (blank-line attribute, 
normal = 7) 

BL (not used for this task) 
CH (starting row) 
CL (starting column) 
DH (ending row, 15 

= 07 

= 00 
= 00 

decimal = OF) (hexadecimal) = OF 
DL (ending column, 30 

decimal = 1E) (hexadecimal) = 1E 

These values can be loaded into the 
registers by a short subroutine writ­
ten in machine language, which can 
be called when required from a 
BASIC program. The subroutine then 
initiates the necessary interrupt to ac­
tivate the video-I/O BIOS, which 
completes the defined task. 

A Screen-Scrolling Program 
The following four machine-lan­

guage instructions can move values 
into the AX, BX, CX, and DX reg­
isters : 

B8, low byte, high byte (AX register) 
BB, low byte, h igh byte (BX register) 
B9, low byte, h igh byte (CX register) 
BA, low byte, high byte (DX register) 
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JB-1201 ( 12" green) . . . . . . . . . . .  135 

computers 31 5-472-3055 

Box 150 Brewerton,  N.Y. 13029 


Circle 339 o n  inquiry card.wholesale 

LEAR SEIGLER 
ADM 3A . . . . . . . . . . . . . . . . . . . . .  529
II 


ALTOS 

ACS-8000·10. . . . . . . . . . . . . . . . $5989 

ACS·8000·12. . . . . . . . . . . . . . . . . 7189 

ACS-8000·14. . . . . . . . . . . . . . . . . 8789 

Series 5·50 . . . . . . . . . . . . . . . . . . 3990 

Series 5·1 50 . . . . . . . . . . . . . . . . . 2199 

580·1 0. . . . . . . . . . . . . . . . . . . . . . . 4789 


ANADEX 
DP·9501 . . . . . . . . . . . . . . . . . . . . $1 099 

DP-9620 . . . . . . . . . . . . . . . . . . . . . 1 1 99 

DP-9625 . . . . . . . . . . . . . . . . . . . . . 1299 

DP-6500 . . . . . . . . . . . . . . . . . . . . . 2399 

WP-6000 . . . . . . . . . . . . . . . . . . . .  2159 

CENTRONICS 

AMDEK 
Color I . . . . . . . . . . . . . . . . . . . . . .  $279 

Color I +  . . . . . . . . . . . . . . . . . . . . .  319 

Color II I RGBI  . . . . . . . . . . . . . . . . 399 

Color I l l ( R G B I  . . . . . . . . . . . . . . . .  349 

300 G ( 1 2"green) . . . . . . . . . . . . .  135 

300 A ( 1 2"amber) . . . . . . • . . . . . .  149 

310 A ( I B M  PC) . . . . . . . . • . . . . . .  175 

BMC 
1 5 M H Z  ( 1 2"green) . . . . . . . . . . . .  79 

NEC 
JB-1 260 ( 12" amber) .. . . . . . . . . . . 1 09 


586·10. . . . . . . . . . . . . . . . . . . . . . . 6389 
 730-1 Parallel . . . . . . . . . . . . . . . . .  200
ADM . . . . . . . . . . . . . . . . . . . . . . . 539 586·14 . . . . . . . . . . . . . . . . . . . . .  1 0.389 
 739·3 Serial . . . . . . . . . . . . . . . . . . . 469
ADM 22. . . . . . . . . . . . . . . . . . . . : . 589 MTU-3 . . . . . . . . . . . . . . . . . . . . . .  2000 

COEXADM 38 . . . . . . • . . . . . . . . . . . . . . . 979 MTU-4 . . . . . . . . . . . . . . . . . . . . . . 2000 
 80 FT parallel . . . . . . . . . . . . . . : . .  239·


COLUMBIAQUME 
102 . . . . . . . . . . . . . . . . . . . . . . . . . .  555 
 C.ITOHVP Portable . . . . . . . . . . . . . . . . . .  Call 


Prowriter 8510A Par. . . . . . . . . .  369
MPC . . . . . . . . . . . . . . . . . . . . . . . .  Call 
1 02A (Amber) . . . . . . . . . . . . . . . . .  569 
 Prowriter 851 OA Ser. . . . . . . . . .  569
MPC w/Hard Disk . . . . . . . . . . . .  Call 
 JC-1212 ( 1 2"color) . . . . . . . . . . . . . 339 

JC-1203 ( 1 2" R G B I  . . . . . . . . . . . . . 549
108 . . . . . . . . . . . . . . . . . . . . . . . . . .  715 
 Prowriter Par. . . . . . . . . . . . . . . 669
IIII
108A (Amber) . . . . . . . . . . . . . . . . .  729 CROMEMCO 
 Prowriter Ser. . . . . . . . . . . . . . . 739 ZENITH


C-10 Super Pak . . . . . . . . . . , . . .  1 429 

DIABLO Z-122 1 1 2''green) . . . . . . . . • . . . . . 109
TELEVIDEO .C 1 0 MP w / MicroPro software. . . . .  1819 
. . . . .  439 620 RO 25 CPS. . . . . . . . . . . . . . . . 919 Z-123 ( 1 2"amber)
CS-1 . . . . . . . . . . . . . . . . . . . . . . .  3195 
 . . . . . .  135
910 . . . . . . . . .  · . . . . . . . . . . . . 


. . . . . . . 


Z-131 ( 1 3"color + gr. )  . . . . . . . . . . 299
630 RO 40 CPS. . . . . . . . . . . . . . . 1769
925 . . . . . . . . . . . . . . . . . . . . . . . . . .  669 
 CS-2 . . . . . . . . . . . . . . . . . . . . . . . .  3755 
 Z·135 ! R G B I  . . . . . .  . . . . . . . . . . . . .  519
950 . . . . . . . . . . . . . . . . . . . . . . . . . .  859 
 CS-3 . . . . . . . . . . . . . . . . . . . . . . . . 5595 EPSON 

970 . . . . . . . . . . . . . . . . . . . . . . . . . .  929 


WYSE 
50 . . . . . . . . . . . . . . . . . . . . . . . . . . .  Call
300 (Color) . . . . . . . .
0. . . . . . . . . .  . Call 


ZENITH 
Z-29. . . . . . . . . . . . . . . . . . . . . . . . . . 649 

ZT-10 . . . . . . . . . . . . . . . . . . . . . . . .  399 

ZT- 1 1 . . . . . . . . . . . . . . . . . . . . . . . .  459 


- MODEMS-

Micro Modem 100 . . . . . . . . . . . .  269 

Micro Modem II . . . . . . . . . . . . . .  269 

Smartmodem 300 . . . . . .  . . . . . . .  1 99 

Smartmodem 1 200. . . . . . . . . . . . 498 

Smartmodem 1200B . . . . . . . . . .  Call 


NOVATION 
D-Cat . . . . . . . . . . . . . . . . . . . . . . . .  149 

J-Cat . . . . . . . . . . . . . . . . . . . . . . . .  109 

Apple Cat I I  . . . . . . . . . . . . . . . . .  . 310 

103 Smart Cat . . . . . . . . . . . . . . . .  1 99 

103/212 Smart Cat. . . . . . . . . . . . . 475 

212 Auto Cat . . . . . . . . . . . . . . . . .  519 


SIGNALMAN 
Mk I . . . . . .  $ 79 Mk VII . . . . $109 
Mk I l l . . . . . . .  99 Mk I I  . . . . . .  79 

Mk V . . . . . . .  89 Mk VI . . . . .  Call 


Volksmodem . . . . . . . . . .  Call 


U.S. ROBODICS 
Auto Diai 212A . . . . . . . . . . . . . . .  339 

Password. . . . . . . . . . . . . . . . . . . . Call 


Advertised price& reflect a cash discount on 
prepaid orders only. Most items are in stock 
for immediate delivery in factory sealed cart ­
ons with full factory warrantees. 

64 FDC. . . . . . . . . . . . . . . . . . . . . . . 475 

TUART . . . . . . . . . . . . . . . . . . . . . .  255 

EAGLE COMPUTER 

II E SeriMI I  E·1 II E-2 

II E-3 II E-4
PC Series 
PC-E PC-1 

PC-2 PC-XL
11100 Series 
1620 1630 


-Cs/1 us today for the best prices­
(Eagle Computers cannot be shipped UPSI 

INTERTEC 
Superbrain II JR . . . . . . . . . . . . .  1859 

Superbrain II 00 . . . . . . . . . . . . . 2309 

Superbrain II SO . . . . . . . . . . . . . 2609 

Compustar. . . . . . . . . . . . . . . . . . . Call 

MORROW 
M icro Decision wiTerminal 
M D-1 w/1 drive & software . . .  Call 

MD·2 w/2 drives & software . . Call 

MD-3 w/DS drives & software 1 51 9  


NEC 
PC-880 1 A Computer . . . . . . . . . .  Call 

PC-883 1 A Duai 5 Y."disk drive. . Cell 
NORTHSTAR 
Advantage 20 . . . . . . . . . . . . . . .  2319 

Advantage 10 HD5 . . . . . . . . . .  3599 

Horizon 20 64K . . . . . . . . . . . . . . 2399 

HD 1 8 Mb. hard disk . . . . . . . . .  3879 

TELEVIDEO 
TS-803 . . . . . . . . . . . . . . . . . . . . . .  1989 

TS-802. . . . . . . . . . . . . . . . . . . . . . . Call 

TS·802H . . . . . . . . . . . . . . . . . . . . .  Call 

ZENITH 
ZF-1 00-21 . . . . . . . . . . . . . . . . . . . . 2319 

ZF-1 20-22. . . . . . . . . . . . . . . . . . . . 2879 

ZF-1 20-32. . . . . . . . . . . . . . . . . . . . 4479 


.RX-80. . . . . . . . . . . . . . . . . . . . . . . . Call 

RX·80FT . . . . . . . . . . . . . . . . . . . . .  Call 

FX-80. . . . . . . . . . . . . . . . . . . . . . . . Call 

FX-100. . . . . . . . . . . . . . . . . . . . . . .  Call 

GEMINI 
10X . . . . . . . . . . . . . . . . . . . . . . . . . .  295 

15X . . . . . . . . . . . . . . . . . . . . . . . . . . 435 

MANNESMAN TALLEY 
MT-180 I .  . . . . . . .  . . . . . . . . . . . . .  529 

MT-180 L. . . . . . . . . . . . . . . . . . . . . 599 

MT-180 L. . . . . . . . . . . . . . . . . . . . .  859 

NEC 
3510 . . . . . $1445 3530 . . . . . $1490 
3550 . . . . . . 1 645 n 1 o . . . . . . 1 949 

n1s. . . . . . 1 949 8023 . . . . . . . 399 

NEW NEC 2000 . . . . . . . . . . . . . .  Call 

OKIDATA 
M LÆ2A . . . . . . . . . . . . . . . . . . . . . .  389 

M L-83A . . . . . . . . . . . . . . . . . . . . . .  595 

M L-84 Par. . . . . . . . . . . . . . . . . . .  959 

M L-92. . . . . . . . . . . . . . . . . . . . . . . . 489 

M L-93. . . . . . . . . . . . . . . . . . . . . . . . 839 

Pace mark 2350 . . . . . . . . . . . . . . . Call 

Pacemark 2410. . . . . . . . . . . . . . . Call 

QUME 
Sprint 1 1/40 . . . . . . . . . . . . . . . . . 1 339 

Sprint 1 1 /55 . . . . . . . . . . . . . . . . .  1 529 

SILVER REED 
EXP 500 Par. . . . . . . . . . . . . . . . . . 459 

EXP 550 Par. . . . . . . . . . . . . . . . . . 659 

EXP 550 Ser. . . . . . . . . . . . . . . . . . 689 

TEXAS INSTRUMENTS 
Tl-810 Basic . . . . . . . . . . . . . . . . .  1 1 99 

Tl-810 Package . . . . . . . . . . . . . .  1 549 

Tl-810 LO. . . . . . . . . . . . . . . . . . . . 1 91 9  


Tl-820 Basic . . . . . . . . . . . . . . . . .  1 549 

NEW Tl-850 . . . . . . . . . . . . . . . . . . Call 


- HARD DISKS­
CORVUS 
Model S . . . . . . . • . . • . . . . . . . . . .  1 869 

Model 1 1 . . . . . . . . . . . . . . . . . . . . 2549 

Model 20 . . . . . . . . . . . . . . . . . . . . 3399 

Omninet 6. . . . . . . . . . . . . . . . . . . 1 695' 

Omninet 1 1 . . . . . . . . . . . . . . . . . . 2375 

Omninet 20. . . . . . . . . . . . . . . . . . 3225 

Miror Back-up . . . . . . . . . . . . . . . .  670 

PERCOMCall for best price ! 

KONAN 
SPECIA L !  5Mb. for S·100. . . . . 1629 


- DISKETTES­

3M/ Scotch

5%". . .  $21 .95 

(Single Sided, Double Density)

5%". .  . $30.95 
(Double Sided, Double Density)

Call us for the lowest
prices on other 

popular diskettes ! 
If you can 't find what you 
need lis tedhere,just call for 
the best prices on the items 
you require. 

N . Y .  residents, add appropriate sales tax. 
We accept VISA and Master Card. Personal 
and company checks, allow2weeks to clear. 
C.O.D .'s require a 26% deposit. All prices 
and offers may be withdrawn without notice 



read 

get cu rrent video state 

DISK SYSTEM-Interrupt 13 
reset disk system 
get status from last 
operation 

read sectors into memory 

write 3ectors onto disk 
verify the desired sectors 
format the desired track 

14 

15 

0 

2 

3 
4 
5 

BH - display page in alpha mode 
BL - foreground color 

AL - parameters for initial ization 

AL - number of sectors 
OH - head #; OL - drive # 
eH - track # ;  eL - sector # 
ES and BX - segment and offset addresses of 

data buffer 
same as for read 
same as for read 
same as for read 
The data buffer poi nted at by ES, BX must 

contain four bytes for each sector, contain­
ing:track #, head #, sector #, bytes/secto r 
(where 00 = 128, 01 = 256, 02 = 512, 
03 = 1024) 

AH - number of character columns 
AL - current mode 
BH - active display page 

eY: 0 = successful ,  1 = failed 

eY: 0 = successful ,  1 = failed 
AL - system status 
eY: 0 = successful ,  1 = failed 
AH - operation status (0 = 

successful) 
AL - number of sectors actually 

same as for read 
same as for read 
same as for read 

Table 2 continued on page 126 

Table 2: Basic input/output system (BIOS) functions. Those entries shown in boldface type apply to the screen-scrolling example 
described in the text. · This information was condensed from Appendix A of the Technical Reference manual. 

AHDEVICE AND FUNCTION OTHER INPUT PARAMETERS RESULTS RETURNED 
VIDEO I/O-Interrupt 10 [text mode] 

set mode 0 AL - mode value ( (0 = 40 by 25 B/W; 
[text mode] 
1 = 40 by 25 col; 
2 = 80 by 25 B/W; 
3 = 80 by 25 col; 
[graphics mode] 
4 = 320 by 200 B/W; 
5 = 320 by 200 col; 6 = 640 by 200 B/W) 

set cursor type eH - bits 0-4, cursor start line 
eL bits 0-4, end l ine 

set cursor position 2 DH - row (starti ng at 0) 
OL - column (starting at 0) 
BH - page number 

read cursor position 3 BH - page number OH - row; OL - column 
(must be 0 for graphics modes) eH ,eL - cursor mode 

read light-pen position 4 BH - page number AH - status (0 = switch not down; 1 = valid 
value) 
OH,OL - row and column 
eH - raster l ine (0-199) 
BX - pixel column (0-319, 639) 

select active display page 5 
AL
AL - new page value (text modes) 

scroll active page up 6 - number of lines blank at bottom 
(O=blank window) 

CH,DL - row, column of upper left scroll 
corner
DH,DL - row, column of lower right corner 
BH - attribute to be used on blank l ine 

scroll active page down 7 as above 
read attribute/character 8 BH - display page (text mod es) AH - attribute of character 

AL - ch aracter read 
write ch aracte r and attribute 9 AL - character tci write 

BH - display page (text modes) 
BL - attribute or color 
ex - character repeat count 


write character (only) 10 BH - display page 

AL - character to write 
ex - count of times to repeat 

(max 1 row in graphi cs) 

set color pal ette 11 BH - color 1 0  being set 


BL - color value to be used 

write dot (pixel) 12 AL - color value 


OX - row number 
ex - column number 


read dot (pixel) 13 OX - row number AL - dot value read 

ex - column number 

teletypewriter emu lation AL - characte r to write 

124 November 1983 © BYTE Publications Inc. 
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Table 2 continued: 

DEVICE AND FUNCTION AH OTHER INPUT PARAMETERS 

RS-232C I/O-Interrupt 1 4  
initialize all parameters 0 

send character 

receive character 2 

check status of port 3 

CASSETTE I/O-Interrupt 15 
turn cassette motor on 0 
turn cassette motor off 1 
read from cassette 2 

(i n 256-byte blocks) 

write blocks to cassette 3 

KEYBOARD I/O-Interrupt 16 
read next ASCI I  character 0 

check if character 
available 

return cu rrent shift status 2 

PRINTER-Interrupt 17 
print ch aracter 0 

initialize printer port 1 
get printer status 2 

AL - parameters 
OX - select card 
AL - ch aracter to send (preserved) 
OX - sel ect card · 
OX - sel ect card 

CX - count of bytes to read 
ES,BX - pointer to data buffer 

same as above 

AL - character to be pri nted 
OX - printer to be used (0 to 3) 
OX - printer to be initialized 
OX - printer 

RESULTS RETURNED 

AX - status 

AH - status 

AH - status 
AL ­ ch aracter received 
AX - status 

CY: 0 = no error, 1 = error 
AH - error type for CY = 1 
ES, BX - point to last byte + 1 
OX - count of bytes actually read 
same as above 

AH - scan code 
AL - ch aracter val ue 
Z(flag): 0 = code avai lable, 1 = no code 
AX - code, if Z = O  
AL - status 

AH -· status: 1 = un successful 

AH - status 
AH - status 

Each of these statements consists of 
an instruction plus two data bytes. 
Each instruction-B8, BB, B9, and 
BA-is a "load immediate data'' in­
struction, meaning that the two bytes 
immediately following it are treated 
as data to be moved into the appro­
priate register. For example, the in­
struction B8 takes the two bytes im­
mediately following it in memory 
and moves them directly into the AX 
register. Note that the first data byte 
is loaded into the low part of the AX 
register, AL, and that the second byte 
is loaded in the high part of the 
register, AH. The other three instruc­
tions operate in exactly the same way 
but apply to other registers. 

We can thus use these four instruc­
tions to load the specific values re­
quired for our screen-scrolling exam­
ple into the 8088's registers. The fol­
lowing statement, for example, loads 
the desired values into the AX reg­
ister: 

B8,05,06 

This statement places the number of 
lines to scroll, 5, in AL, and the direc­
tion code, 6 for up, in AH . The re­
maining registers are loaded with the 
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following statements : 

BB,00,07 (for BX) 
B9,00,00 (for CX) 
BA,1E,OF (for DX) 

Once we have loaded the values in­
to the registers, we need to initiate an 
interrupt, advising the system to 
transfer control to the appropriate 
BIOS subroutine. This step requires 
the 2-byte machine instruction 

CD,10 

The first byte, CD, is the interrupt in­
struction that instructs the 8088 to 
look up a table of interrupt addresses 
to find the address of its next instruc­
tion. The second byte, 10, points to 
the entry in the interrupt table where 
the address is to be found. The value 
10 refers to the video-I/O subroutine 
of the BIOS, as table 2 shows in the 
first bold subheading. 

After the BIOS has completed the 
task specified by the values placed in 
the registers, it returns control to the 
machine-language subroutine that 
initiate d the interrupt. That subrou­
tine, in turn, requires a final instruc­
tion to return control to the BASIC 

program that called it. This instruc­
tion is the single byte CB, which com­
pletes the machine-language subrou­
tine. So we can now turn our atten­
tion to loading and calling the sub­
routine from a BASIC program. 

Using the Machine-Language 
Subroutine 

We will use the approach discussed 
in Appendix C, "Machine Language 
Subroutines;' of the IBM BASIC 
manual for loading and calling the 
subroutine. First, we must make 
space available for our machine-lan­
guage program in memory, to ensure 
that it does not become embedded in 
the BASIC program. Normally, when 
the BASIC interpreter is being used, 
it is spread over all of the available 
memory space not used for systems 
programs, as illustrated in figure 2a, 
allowing no secure location in which 
to place the machine-language sub­
routine. To overcome this problem we 
can use the BASIC statement 

CLEAR I &H8000 

as the first statement of the BASIC 
program. This command instructs 
the interpreter to confine the amount 
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................ . . . 
H O U ST O'N 

DMP-29 r.. .  

\ IJ -၃--၂ ...... I \ 

.;:;�" ጛ 

I 

good 
subject 

If you just bought a 1 6-bit PC with one 1 60K drive. 1 28K RAM. MS-DOS. a 
word processor. and on electro["lic spreadsheet you're going to be sorry 
you read this ad. Why? Oecouse Scottsdale Systems (with considerable 
help from Sonya) is now providing all this and more with the PC Plus at 
´995! ' .  

Our new Sonya Plus is based on the new Sonya MOC 1 1  00 computer with 
dual built-in 320K drives. The feather-touch keyboard features 1 5  special 
function keys which ore enabled under both Wordstor and Sonya Oosic, 
a built in palm rest and a keypad ':"ith moth functions. and on enter key. 
Of course we still include over ´2400 of extras including CP/M®, Sonya 
Oosic, WordStorTM, MoiiMerge. Spei iStor, ColcStor. and InfeSter (including 
Data Star and ReportStor). Plus a games disk. modem software, and 20 
Ultra Magnetics diskettes. 

In addition. we will pretest your PC Plus syste m, make user copies of your 
software and include your choice of on amber or green monitor. 

Not only is the Sonya PC Plus priced less than one-third that of a 
comparably equipped I OM-PC®, it is also less expensive than most 8-bit 
systems. The PC Plus will run most software developed for the I OM-PC®. 
features expansion slots and is backed by over 50 Sonya service centers 
nationwide. 

Plus we thoroughly test 1 ,Q•, 5 >' 

Plus - Thanks to its brushed, stainless-steel finish, the Sonya PC Plus looks 
more expensive, yet tokes up less space. 

each system and generate 
work copies on your system. 

Quantities ore limited. Give us a call and we will place your nome on our 
"call-bock" list, and provide additional information Of1d prices. Oetter safe 

Also - The Sonya Plus with Graphics. 
Twice the Clrive capacity. 40x80 display. 

tnon sorry! · 

PC Pl us TMpoint graphics and all the "extras". 
12495_

No dealers please. F.O.D. Sconsdole ;Call for Information. Extended worranry, hard disks ovoll.oble. 

Adds Viewpoint 3A+-Emulores 
rhe ADM-3A.deroched keyboa rd, keypad, 
1 2" green display, nationwide Adds 
service. $457 
Viewpoint 60 £589 
Wyse 1 00 $694

ᒂ,ᒁᒀiᑿᑾg 91"4 _ 
´ tᒃn 

Televideo 924 £666 
Televideo 925 .. . . . . . . . . .  Call 
Televideo 970 £ 1  044 
Zenith Z-29 __________________  £656 
Zenith ZT-1 $446 
Qume 1 02 ´544 

I N STR U M E N T S  
$ 1  795 

DMP-40 . $7 45 
DMP-41 $2340 

Sc ottsd a le Syste msltd.6 1  7 N.  Scottsdale Road, Suite 0, Scottsdale, Arizona 85257 

::=:: (602) 94 1 -5856 1/w<uiṣ<I,CI I
Call 8·5 Mon.-Fri. 

We poniclpore In orbitrmlon for business and customers through the Dener 
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registered Trademark of MicroPro Jnrernorlonol. JDM and IDM PC are registered trademarks of 
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Sold only w/sysrems. nor worronried for suitability. 
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Figure 1: The 8088 processor's registers. 

of memory space used for the BASIC 
program to 8000 (or 32K decimal) 
contiguous bytes of memory. The 
result of the &H8000 command is il­
lustrated in figure 2b. The space avail­
able for the BASIC program is 
squeezed down to 32K bytes after the 
system programs, which require ap­
proximately 28K bytes, using a total 
of about 60K bytes of memory. The 
remaining 4K bytes at the top of 
memory are free for any other use 
and thus can hold our machine-lan­
guage subroutine. (While this 4K­
byte section is far more space than we 
require, it keeps the mathematics 
simple.) This free memory space can 
be addressed most easily by using 
the segment address OFOO, so that the 
addresses seem to start at 0000. 

Once the memory space is al­
located, loading the machine-lan­
guage routirie from BASIC is straight­
forward. As listing 2a illustrates, a 
loop can be used to read in each byte 
of the subroutine from a data state­
ment. POKE places it directly into 
memory. Loading the machine-lan­
guage subroutine is performed once, 
at the start of the program. Also, the 
subroutine must be given a variable 
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(2a) 
64K 

(2b) 
6 4 K  FREE ( 4 K ) 

60K 

BAS IC  
PROGRAM B A S I C  

P ROGRAM 
( 3 2 1( )  

28K DEBUG 
( 6 K )  

DEBUG၁ 
( 6 K )  

2 8 K  

2 2 K  BAS IC  2 2 K  BAS IC  
INTERPRETER I N TERPRETER 
(lOK)  ( l O K )  

1 2 K  DOS 1 2 K  DOS 
( 1 2  K )  ( 1 2 K  ) 

(a )  NORMAL SPACE ALLOC ATION (b) EFFECT OF CLEAR, S H S O O O  

Figure 2: Memory space allocation, showing the normal allocation (a) and the effect of 
the CLEAR, &H8000 (hexadecimal), statement (b). 

name, so we have chosen SCREEN­
SUB. It is assigped the value 0. This 
value represents the offset address 
within the segment of free memory 
where the first instruction of the sub­
routine is located. To initiate action of 
the subroutine, and through it the 
BIOS, the following two statements 
are required: 

DEF SEG = &HOFOO 
CALL SCREENSUB 

The action taken by the BIOS can 
be controlled by inserting different 
values for subroutine parameters, 
using a POKE, before calling the sub­
routine. To make this task easier, and 
to lessen the burden of remembering 
the technical details of the subrou­
tine, variables can be defined and 
assigned the appropriate offset ad­
dresses or action codes as illustrated 
in listing 2b. Revised values can then 
be entered prior to calling the subrou­
tine, as the following example illus­
trate s :  

DEF SEG = &HOFOO 
POKE SCREENACTIONCODE, 

SCROLLDOWN 
POKE SCREENLINECODE, 8 
CALL SCREENSUB 

Debugging the Program 
After the BASIC code that inserts 

the machine-language subroutine in­
to memory has been written, it is a 
wise precaution to examine the sub­
routine to ensure that it does, in fact, 
represent the desired machine in­

structions. PC-DOS provides a de­
bugging program, which is an ex­
cellent tool for both examining the 
subroutine and observing its opera­
tion, instruction by instruction. This 
may be done as follows : 

1. Boot the PC-DOS and invoke the 
DEBUG facility with the following 
response to the system prompt: 

A >  DEBUG BASICA.COM 

This statement invokes the 
DEBUG facility and instructs 
debug to load the BASIC inter­
preter as the program to be 
debugged.  

2 .  Respond to the DEBUG prompt 
with : 

-G 

This character instructs DEBUG to 
"gd' and run the BASIC inter­
preter. 

3. Load your program as usual with 
BASIC and edit the program to in­
sert a STOP statement after the 
machine language is poked into 
memory. Then run your program 
so that it places the subroutine in­
to memory and then stops. 

4. Terminate BASIC by entering: 

SYSTEM 

This command returns control 
back to DEBUG. 

5. Ask DEBUG to give a listing of the 
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STARTCOL 

Listing 2a: Loading the subroutine into 
memory. 

900 DEF SEG = &HOFOO 
902 FOR I = 0 TO 1 4  

904 READ J 
906 POKE I J  

908 NEXT I 

9 1 0  DATA &HBB,&H05, &H06 
9 1 2  DATA &HBB,&HOO,&H07 

914 DATA &HB9 ,&HOO,&HOO 

9 1 6  DATA &HBA,&H1E,&HOF 
9 1 8  DATA &HCD,&H10 

920 DATA &HCB 

922 SCREENSUB = 0 

Listing 2b: Declaring constant values. 
930 DIRECTION 2 

932 NUMBEROFLINES 1 
934 BLANKATTRIBUTE 5 

936 STARTROW 8 
938 7 

940 ENDROW 1 1  

942 ENDCOL 1 0  

944 SCROLLUP 6 

946 SCROLLDOWN = 7 

Listing 3: "Unassembled" listing of the 
machine-language subroutine loaded by the 
listing 2 BASIC statements. 

-u OFOO: OOOO 
OFOO:OOOO B80506 

OF00:0003 BBOOOO 

OF00:0006 B90000 

OF00: 0009 BA 1 EOF 

OFOO:OOOC COlO 
OFOO: CiOOE CB 

MOV 

MOV 

MOV 

MOV 
INT 
RET 

AX, 0605 

BX,0007 

cx, oooo 

DX ,OF1E 
1 0  
L 

machine-language program with 
the command: 

-U OFOO: OOOO 

This statement is the request to 
"unassemble" the machine-lan­
guage instructions starting at 
memory segment OFOO, offset 0000, 
where the machine-language in­
structions have been placed. 

The resulting listing give s the ma­
chine instructions and the equivalent 
assembly-language statements. Even 
if you are not an experienced assem­
bly-language programmer, you 
should be able to examine this listing 
and to check that the subroutine is 
correctly represented. The subrou­
tine developed above is illustrated in 
listing 3. 

You can also use DEBUG to ob­
serve (or trace) the step-by-step ex­
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ecution of a machine-language sub­
routine, examining each transfer of 
values into and out of registers. As 
before, start with DOS to debug the 
program BASICA .COM. This time, to 
start BASIC use the command G fol­
lowed by the memory address of the 
first machine-language instruction: 

-G OFOO :OOOO 

The effect of this command is that 
the DEBUG program inserts an inter­
rupt instruction, CC, referred to as a 
breakpoint, at memory location 
OFOO: OOOO. When this instruction is 
then encountered during program 
execution; control is transferred back 
to debug by the interrupt. DEBUG 
then displays the register contents at 
the time of the interrupt and permits 
you to then trace the execution, in­
struction by instrw;:tion, from that 
p()int forwflrd through the subrou­
tine. This breakpoint function (a 
special debugging pseudoinstruction 
that stops execution), however, does 
not quite work when we use the 
POKE command in a machine-lan­
guage program, . as is the case with 
our screen-scrolling program. 

The reason the breakpoint function 
doesn't work in this case is obvious 
(with a little reflection) . After DEBUG 
places the CC instruction in memory 
and starts execution of BASIC and 
then your own program, your pro­
gram will use POKE to substitute the 
first machine instruction in place of 
the breakpoint instruction. So the 
breakpoint disappears! This problem 
can easily be solved, fortunately, by 
including as the first instruction of 
your machine-language program the 
breakpoint command CC to trigger 
the DEBUG interrupt. Then, · after 
you are satisfied that the subroutine 
works correctly, yoti can remove this 
instruction for normal operation. 

This completes the introduction of 
the PC's BIOS and the development 
of a machine-language-interface sub­
routine to access the BIOS-specifi­
cally, the BIOS video-I/O functions­
from a BASIC program . While it's not 
essential that you involve yourself in 
all of the technical details of debug­
ging and tracing the operation of the 
subroutine, these details do provide 

a useful way of becoming familiar 
with the operation of the PC. In Part 
2 we will extend the preceding pro­
gram to provide a general interface 
with the BIOS so that you will be able 
to control all the 110 devices. First, 
however, let's review all of the BIOS 
subroutines and all of the 8088's 
registers to provide the necessary 
technical background. 

Summary of BIOS Functions 
The BIOS functions and the pa­

rameters for each function are sum­
marized in table 2. These functions 
provide interfaces to the following 
devices: the communication port, the 
keyboard, the disk drives, the printer, 
video devices (both text and graph­
ics), and the cassette. 

Each of these subroutines is ac­
tivate d by an interrupt with an inter­
rupt number (shown in table 2 beside 
the function name) to identify the 
routine desired. Each subroutine qm
perform several different operations, 
such as read a disk, write data to the 
disk, format a track, etc. ,  selected by 
parameter values contained in the 
BOBS's registers. Results from the 
operations, such as device status or 
data values, are returned through the 
same registers. Therefore, an inter­
face subroutine that transfers values 
between a BASIC program and all of 
the registers can serve as a general­
purpose access to the BIOS. 

8088 Registers 
Before developing our program, 

let's examine all of the 8088's registers, 
illustrated in figure 1. There are three 
groups of four registers, as illus­
trate d .  The four general registers, 
AX, BX, CX, and DX, which we've 
already considered, may be used to 
store or manipulate data or ad­
dresses. The four index registers nor­
mally contain offset addresses to 
point to memory locations ot 

' 
data to 

be acted on. The four segment regis­
ters contain segment addresses that 
are used in conjunction with the off­
set addresses to define the absolute 
memory address. 

There qre two additional registers . 
The program counter contains the 
offset address of the next instruction 
to be executed.  The status, or flags, 
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THE 
Who Stole The 1500 Letters 
From The Computer? 

Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22 . 5  hours* or 
60 seconds of 
computer 
time? 

With 
a garden­
variety 
buffer, the 
computer has 
to mix, merge 
and send 1500 
addresses and 1500 letters to the 
buffer . Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's  down 
until the printer's done. Altogether, 

you're talking 22 . 5  hours. 
In the case of our new (not to 

mention amazing) 

But Ṣ s ShuffleBuffer, 
that•s tUJnea..ൔ computer time 

trlailings� ᑼ . tラ ... . is 60 

believe it Opts, repo11 seconds
C1lll"''t no ,. You'd lOVe my 111 flat. 

• •.,. o· ⪉ Just give 
Shu ffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that's not all . 
ShuffleBuffer' s stolen from the 
computer. Oh, no. 

Who Changed and 
Rearranged The Facts? 

Again, Shu ffleB uffer's 
the culprit. You want 
to move para­
graph #1 
down 
where 
#3 is? 
Want 
to add a 
chart or 
picture? No 

,⪈ 

problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 

Circle 232 on inquiry card. 

ER DID IT. 
bu ffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing - the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 
Or lengthy manuscripts. 

· 

Or voluminous green 
and white spread S\.e \.l)."'o 
sheets. And by the 
way, ShuffleBuffer · ..,_-..:,. 
does store up to 
128K of information 
and gives you a 
By-Pass mode, too. 

And Who Spilled The 
Beans 239 Times? 

Most buffers can't 
tell the printer to 
duplicate. If they can, , 
they only offer a 
start/stop switch, 
which means you're 
the one who has to 
count to 239. Turn 
your back on your 
bu ffer , and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 
Tell it the amount, and 
it counts the copies. 
By itself. 

So, What's The Catch? 

There isn't  any. 
Sleuth 
arou nd. 

You won't 
find another 

,. 
· buffer that's as slick a 

character as this one. 
You also won't find one that's 
friendly with any parallel or serial 
computer/printer combination. 
This is the world's only universal 
buffer. 

With a brain. 

Who Wants You To Catch 
A ShuffleBuffer In Action? 

You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 

work. Or, you can call us 
">'"?· at (2 1 5) 667- 1 7 1 3 ,  and 

we'll clue you in on 
all the facts directly. 

• Based 
on an average 

4000 character letter 

,, <:;-.<' & 128K b u  ffer. 

;:l,ShuffleBuffer
The Buffer with a Brain iS I n teractive Structures Inc.  

146 M ontgomery Avenue 
Bala Cynwyd, PA 1 9004 
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register indicates the system status 
(as described under the R (register) 
command in the DEBUG section of 
the PC-DOS manual) . 

The determination of absolute ad­
dresses is based on a standard rela­
tionship between the segment regis­
ters and the other registers, although 
this relationship can be overridden at 
any time by a program. The code­
segment register (CS), in conjunction 
with the program counter (PC), 
defines the program-instruction area 
of memory. The data-segment regis­
ter (DS) is used to define the segment 
of memory where data values are 
stored and is typically used with any 
of the accumulators, if they contain 
offset address values, or with the 
source index register (SI) . The stack­
segment register (SS) is used to 
define a segment in which to main­
tain a stack (which may contain 
return addresses for subroutines, 
iteration loops, etc.),  and the top of 
the stack is pointed to by the stack 
pointer register (SP) . The base 
pointer register (BP) is typically used 
to point to a specific entry in the stack 
also using the stack-segment register. 

Finally, the extra-segment (ES) 
register is used in conjunction with 
the destination-index register (DI) to 
point to the destination addresses for 
moving data from any location in 
memory. The powerful MOV (move) 
instruction uses this destination ad­
dress in conjunction with a source 
address provided by the data-seg­
ment register and the source index. 
MOV also enables bytes to be move d 
between any two locations in the 
main memory space. We will be 
using this instruction for a subroutine 
presented in Part 2. 

While the machine instructions for 
these registers are for the most part 
straightforward, note that it is not 
possible to move data values directly 
into the segment registers. Instead, 
one approach, which we will use 
next month in Part 2, is to first move 
data into the AX register and then 
move the data from there to the seg­
ment register. • 

Hugh R. Howson, PhD, CA is on the faculty of 
Management at McGill UniversihJ (1001 Sherbrooke 
St. W, Mon treal, PQ, Canada H3A 1G5) . 
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that let store and retrieve important 

fast. 
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Could 1,000,000 IBM PC Users 

Be Wrong? 


IBM, the PC, and the Future 

by Frank Gens and Chris Christiansen 

In the early 1900s, IBM, then called 
the Computing-Tabulating-Recording 
Company (CTR), leaped from obscu­
rity by automating the US census 
with a device known as the Tabulat­
ing Machine. In 1983, IBM appears 
poised to make another quantum 
leap by automating everyone from 
Fortune 500 executives to grade­
school children . The vehicle for this 
revolution? The great-great-grand­
child of the original CTR Tabulating 
Machine-the IBM Perso nal 
Computer. 

Should IBM begin shipments of the 
Peanut this fall, the company will 
have shipped nearly 1 million of its 
Personal Computers (PCs) to large 
corporations, small businesses, pro­
fessional offices, schools, and home 
users by the end of 1983. This is an 
impressive feat for a company that 
was not present in the personal com­
puter market until a little over two 
years ago. 

In this article we'll look at why the 
PC enjoys such wide market accep­
tance, the PC's profound effect on 
both "Big Blue" itsğlf and the per­
sonal computer market as a whole, 
and the directions in which IBM will 
push its fastest growing product . 

The PC's Impact on IBM 
IBM's view of the PC has gone 

through a number of changes over 
the past three years. The PC was 

probably originally developed as a 
defensive product meant to keep 
other microcomputer suppliers from 
infiltrating IBM's large accounts. 
And, of course, it was intended as an 
experimental vehicle into new 
markets. 

As the PC actually began to make 
a substantial contribution to the com­
pany's bottom line, the corporate

· 
office began to take notice. The 
potential strategic utility of the PC 
was studied, and IBM concluded that 
by encouraging proliferation of the 
PC in large corporate accounts, it 
could stimulate a grass-roots demand 
for its large computer systems 
through increased demands for com­
munications networking, database 
access, and the necessary support. 
IBM decided to bring the PC into the 
mainstream of its product lines as the 
foundation upon which to build its 
advanced workstations/terminals. 

On August 1, 1983, IBM formed a 
new manufacturing and develop­
rpent division-the Entry Systems 
Division (ESD), headquartered in 
Boca Raton, Florida . The division is 
responsible for a number of worksta­
tion products, including the PC and 
the PC XT. 

Perhaps the most significant thing 
about IBM's formation of ESD is that 
it indicates just how pivotal a product 
IBM now considers the PC. ESD, 
essentially run by former PC product-

management personnel, has respon­
sibility for products formerly in IBM's 
Systems Products and Communica­
tions Products divisions. This makes 
it clear that the PC is assuming a 
position of importance in the cor­
poration that may soon be second 
only to IBM's mainframe line. 

Because the success of the PC thus 
far has been mainly a result of user 
enthusiasm, the formation of ESD 
raises an important question: how 
much more dominating a product in 
the personal computer market will 
the PC be with top-to-bottom cor­
porate muscle behind it? 

What's So Great About the PC? 
For the past two years an ongoing 

debate has been taking place among 
personal computer users, vendors, 
industry analysts, and myriad others 
over the technical merits of the PC. 
These debates usually revolve around 

.
such issues as performance of the 
8088 versus other microprocessors 
such as the Motorola 68000 or Intel's 
own 8086; the merits of MS-DOS ver­
sus CP/M-86, the UCSD p-System, 
Unix, C, and others; and the extent 
of special capabilities such as high­
resolution color graphics. 

The controversy surrounding these 
issues grows larger with the seeming­
ly daily entry of new microcomputer 
ven9ors into the market with ma­
chines and operating systems that 
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systems costing between $1000 and $10, 000. While Ta ndy (Radio Shack) was an early leader 
in the personal computer ma rket, it was eclipsed tn; Apple, whose market position is now 
threatened by IBM. 

reportedly take greater advantage of 
recent technological advances than 
the PC. 

The Real Battle: Market 
Acceptance 

The great irony, however, is that as 
the pebate raged on through 1983, 
IBM quietly, but surely, began taking 
its position as the second leading 
vendor, number one being Apple 
Computer, in the over-$1000 market 
and is poised to take the leading spot 
in the home-oriented under-$1000 
market. (See figure 1.) 

In spite of the debate about the 
PC's technical merits, there can be no 
doubt that its market accomplish­
ments are nothing short of spec­
tacular. Since its introduction in 
September 1981, the PC has : 

• taken IBM from a 0 percent share 
to number three in the market with 
an 18.8 percent share of 1982 
shipments; by this year's end, it is ex­
pected that IBM will have attained 
the number two position with a 26 
percent share 
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• established MS-DOS as the lead­
ing operating system for 16-bit per­
sonal computers 
• established the Intel 8088/8086 
microprocessor family as a personal 
computer industry standard 
• garnered almost unparalleled sup­
port from third-party software and 
hardware vendors 
• stimulated tremendous growth in 
the personal computer market-the 
corporate personal computer market 
has grown threefold from 1981 
through 1983 
• prodded other minicomputer and 
mainframe vendors-including Digi­
tal Equipment Corporation, Data 
General, Wang, Burroughs, and 
other companies-to enter the market 
• revolutionized IBM's-and the in­
dustry's-view of personal com­
puters; personal computers have 
taken on strategic importance for IBM 
and other large information system 
vendors 
• change d many users' views of per­
sonal computers from novelties/toys 
to integral pieces in the corporate in­
formation system. 

Te chnological Elegance: An 
Apparent Irrelevance 

The PC's track record provides a 
dramatic demonstration that techno­
logical elegance and a leading price/ 
performance position is almost irrele­
vant to market success. Indeed, our 
research indicates that the most im­
portant factors in the acceptance of 
any personal computer by end users 
are vendor recognition, applications 
software availability (vendor and 
third-party), a reputation for product 
reliability and support, moderately 
competitive pricing, and an assur­
ance that the vendor won't disappear 
in the impending personal computer 
market shakeout. 

For the novice personal computer 
buyer who crave s a security blanket, 
vendor recognition, reputation, and 
stability are the most critical factors . 
For the experienced personal com­
puter buyer, software and third-party 
hardware support are major pur,­
chase incentives. Moveover, these 
factors are also major selection 
criteria for pe rsonal computer 
retailers, who account for roughly 
two-thirds of all PC sales. With well 
over 150 personal computer manufac­
turers currently in the market and 
retailers providing shelf' space for an 
average of only five or six products, 
satisfying retailers' selection criteria 
becomes at least as important as 
satisfying end users. 

Our research indicates that with 
retailers, as with end users, technical 
characteristics play a relatively minor 
role in personal computer selection. 
Key selection criteria for retailers in­
clude support (documentation, train­
ing, service), margins and quantity 
discount schedules, and end-user 
preferences. 

The PC as a Market Standard 
IBM's success in the volatile per­

sonal computer market clearly stwws 
that "me-too" technology is not a 
detriment to market acceptance and 
may in fact aid in market acceptance. 
The reason? Standards. 

The PC has provided third-party 
vendors with stable, de facto stan­
dards upon which to design applica­
tions software and hardware en­
hancements, and the activity that the 
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And we were there: BYTE's first mention of an IBM personal computer appeared in the December 1975 issue. 
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PC has stimulated in the third-party 
world has been spectacular. For ex­
ample, we estimate that approximate­
ly 10 new PC products from both IBM 
and third-party vendors are an­
nounced daily. IBM estimated that, 
as of mid-1983, at least 3000 hardware 
and software products from 2500 
vendors were available for the PC, 
compared with 1250 products in 
mid-1982. And this number is ex­
pected to grow to more than 6000 by 
the end of 1984. 

We've also estimated that approx­
imately 2000 applications packages 
run under the IBM operating system, 
PC-DOS, which is actually Micro­
sdft's MS-DOS in disguise. When 
compared to an estimated 3000 Ap­
ple, 3000 Tandy, 5000 CP/M, and 2000 
other applications running under 
various other operating systems, the 
MS-DOS application library is small. 
But it is important to note that MS­
DOS has been in common use for 
only two years, and software "hits" 
such as Lotus Development Corpora­
tions's 1-2-3 are developed primarily 
for MS-DOS environments. (These 
figures are for nongame applica­
tions. )  

In other words, MS-DOS is  cur­
rently the fastest growing of the 
leading operating systems. We expect 
that by late 1984 or early 1985, MS­
DOS will have the largest library of 
applications . 

Helping or Hind ering? 
How does the PC affect the per­

sonal computer industry? IBM's 
stimulation of third-party hardware 
and software development exerts a 
stabilizing influence on the personal 
computer market . But is this stabili­
zation good or bad for the industry 
at large? Will de facto standardization 
around the PC architecture limit the 
development of new alternative de­
signs? In five years, will the personal 
computer market be saddled with an 
aging and nearly obsolete standard 
architecture, much as the mainframe 
market is tied to IBM's S/370 archi­
tecture? 

Clearly, the PC stimulated software 
development for the MS-DOS oper­
ating system. Moreover, IBM's de 
facto standards provided the stable 
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Figure 2: Markets for the IBM PC and fa mily in (a) 1983 and (b) 1986. Based on the IBM 
PC, this broad line of products will not be limited to the 8088/8086 chips from Intel but could 
include microprocessors from Motorola, Na tional Semiconductor, and Harris. 

environment necessary for the cost­
ly development of products such as 
1-2-3, Visicorp's Visi On, and Quarter­
deck's DesQ along with many other 
unannounced products . On the other 
hand, many software developers 
decided against working with oper­
ating systems such as the UCSD p­
System, Pick, Oasis, TurboDOS, 
Unix, and others. In some cases, 
these operating systems offer features 
superior to MS-DOS, but they are not 
blessed with IBM's sanction and/or a 
competitive pricing structure. 

IBM's effect in other personal com­
puter marketplaces is also am­
bivalent. The evolution of a de facto 
standard based on Intel's 8088 micro­
processor and Microsoft's MS-DOS 
operating system created an all-new 
generation of plug-compatible ma­
chines/manufacturers. Companies 
such as Compaq, Columbia, Corona, 
Eagle, Gavilan, Texas Instruments, 
Tandy, and reportedly even Apple 
have products or will focus products 
on these standards to take advantage 
of IBM's constraine d production and 
deficiencies in the PC's , hardware 
(such as a lack of monochrome 
graphics and the PC's awkward key­
board) . 

However, while IBM created a new 

IBM-compatible market for many 
small personal computer vendors, it 
also destroyed the market for some 
older machines. Traditional vendors 
such as North Star, Cromemco, Vec­
tor Graphic, and others are seeing 
their customers lured away by IBM 
and the IBM compatibles. While 
many of these vendors offer 8088- or 
even 68000-based machines, they are 
having a rough time competing for 
shelf space and users' attention in the 
face of advertising blitzes from IBM 
and its growing legions of compati­
ble vendors. 

Even third-party hardware vendors 
such as Tecmar and AST....:...which ex­
ist primarily to supply peripherals 
and enhancements for the PC-find 
IBM's presence in the personal com­
puter market a mixed blessing. While 
IBM takes its time providing en­
hancements such as expansion slots, 
hard disks, and the like, third-party 
vendors thrive by filling the gaps in 
IBM's products. However, history 
shows that once third-party vendors 
pioneer and successfully market a 
new product or enhancement, IBM 
eventually-and inevitably-offers 
similar products. Memory boards, 
communication devices, color 
monitors, and hard disks are all good 
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examples of this strategy. 
The key to surviving as a third­

party hardware supplier for the PC 
is continually keeping one step ahead 
of IBM. For example, a vendor pro­
ducing hard disks or color monitors 
for the PC must continue to an­
ticipate (or, better, stimulate) demand 
for other new hardware enhance­
ments once IBM decides to offer 
those products itself. Such areas cur­
rently include mouse cursor controls, 
monochrome graphics boards, and 
high-resolution color graphics 
boards. 

Future Directions for the PC 
IBM has stated that the PC's 

modular architecture is designed to 
last five years-the standard de­
preciation period for office-automa­
tion equipment. This means several 
things: 

First, IBM will stick with the PC's 

1986 MARKETS FOR THE IBM PC FA MIL Y 
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present 8088/8086-based architecture 
until at least 1986. For low-end prod­
ucts, the Intel 8088 will remain the 
processor of choice, but high-end 
models will offer Intel's 80186 and 
80286 along with optional boards 
based on Motorola's 68000 and pos­
sibly National Semiconductor's 
NS16032. Figure 2 shows how the PC 
markets are expected to develop. 

IBM will incorporate new tech­
nological developments through the 
modular addition of hardware, 
primarily through the use of copro­
cessors. For example, IBM will prob­
ably offer Intel's 80370 chip to en­
hance text processing by displaying 
66 lines on a standard monitor. IBM 
has also mentioned Intel's 80270 chip 
to upgrade the PC's graphics capabil­
ity. (You should remember that while 
the graphics chips from Texas Instru­
ments and NEC may offer superior 
features, IBM owns a reported 13 
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percent share of Intel . )  Because IBM 
does not intend to offer a full-page 
display or very high-resolution 
graphics, these areas represent real 
opportunities for third-party 
vendors. 

The recent announcement of a 
math coprocessor, Intel's 8087, is the 
first implementation of IBM's strategy 
to use the PC as a "chassis" for multi­
ple microprocessors/coprocessors. 
Still other chips such as Intel's 8089 
(which fits into the same slot as the 
8087) will increase the PC's speed by 
handling 110 (input/output) process­
ing. The most exciting development, 
however, will come when a 68000 
board from IBM is announced for the 
PC and the PC XT. 

While that seems a contradiction of 
previous statements concerning 
IBM's commitment to Intel and the 
8088/8086 architecture, it isn't really. 
IBM already sells a 68000-based prod-
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uct, the CS 9000. Developed by the Data General's recently announced 
IBM Laboratory Instruments divi­ Desktop Generation Series, and 
sion, the 9000 was recently offered to Honeywell's Microsystem 6/10. 
qualified value-added remarketers IBM took a beating in the minicom­
(VARs) and Hamilton-Avnet, an in­ puter market several years ago, and 
dustrial distributor. In addition to revenge may be on its mind in the 
high-levĠl graphics anp many other "super'' microcomputer market. 
advanced features, this machine runs IBM's tacit endorsement of Unix fur­
under a proprietary multiuser oper­ ther opens up this market to software 
ating system similar to Bell Lab­ developers, especially with the prob­
oratories' Unix. Through VARs, this able emphasis on Unix Version V and 
machine will be adapted to run Unix the agreement among Bell Laborator­
Version V and will be sold through ies and three prominent chip 
retailers and systems houses (with vendors-Intel, Motorola, and Na­
IBM's blessing) as an alternative to tional Semiconductor. We believe that 
Fortune Systems' 32:16, Digital IBM may eventually offer an 
Equipment Corporation's Profes­ MC-68000-based board for the PC 
sional Series and the Micro PDP-11, and future high-end PC models. 

Sign-Master is  an exciting new g r a p h i c  a r t i s t  o r  d e d i  cated 
program that for the first tim'e lets graphics processor to create im­
you transform ordinary-looki ng pressive word charts, both time­
presentatio n s ,  proposals and consuming and more costly op­
special  reports i nto dynamic,  tions. Now, with Sign-Master's 
co lorfu l word c h  arts . Before amazing flexibil ity, you can pro­
S i g n - M a  s t e r ,  i t  r e  q u i r  e d  a duce presentation-qual ity word 

EMPHAS \ZE l 
with 

BOLD Mesmerize 
FONT ઽ with 

Much like other personal computers 
that feature two or more different 
microprocessors (such as the Radio 
Shack Model 16 with a Z80 and an 
MC-68000), the PC will be able to run 
8088/8086 or MC-68000 modes. 

Furthermore, we believe that IBM 
will eventually offer an S/370 board 
that will run IBM mainframe soft­
ware, most likely under the VM oper­
ating system. In fact, IBM already has 
implemented portions of the S/370 
instruction set on MC-68000s. 

New Models 
Within the next six months, we ex­

pect IBM to introduce several new 
members of the PC family. By the 

charts on paper or acetate i n  six 
different type styles and in 1 6  d if­
ferent sizes - a real break­
through when you consider that 
over 65% of al l  presentations 
consist of word-only fo rmats . 
(When graphs are indicated to 

CAPITALIZE 
with 

B OLD 
R011AN 
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time you read this, IBM finally 
should have plunged into the home 
personal computer market with the 
long-awaited "Peanut:' The Peanut 
will cost $600 to $700 (base price), be 
transportable (weigh in the 10-pound 
range), and offer some compatibility 
with the PC and the PC XT. 

This winter, IBM will introduce a 
highȀend member of the PC family­
the PC-3. The PC-3 will be priced be­
tween $7000 and $9000, be based on 
an Intel 8086-class chip (perhaps the 
80286), and will functionally displace 
the IBM Datamaster. We expect that 
by the end of 1983, IBM will intro­
duce a $2000 to $3000 portable per­
sonal computer. 

highl ight you r data, ideas and 
conclusions, our Chart-Master TM 
graphics software is avai lable to 
do the job . )  

Sign-Master can also b e  used 
to create effective i n struct ion 
mater ia l s ,  b u l l et i n  board an­

mramatize  
w it൑ 

@otq ir 

lfnnt 

Beyond these near-term product 
announcements, you can make a fair­
ly good guess at what other personal 
computer products IBM is planning 
to introduce over the next 12 to 18 
months by looking at the recent 
organizational changes within the 
company. In addition to the PC, the 
other products assigned to the new 
Entry Systems Division read like a list 
of products ripe for replacement by 
the PC or PC family members. These 
products include the Displaywriter, 
the Datamaster, and the 5280 Data 
Entry System. Each of these will be 
functionally replaced by PC follow­
ons that are 8086-based and offer 
greater flexibility, particularly in 

nour.�cements and d i rect mai l  
pieces that demand attention . 
To gene rate real i m  pact, Sign­
Master word charts can be as col­
orful as you l i  ke, depending on the 
plotter you use. And you can be 
as creative as you l ike by capital-

regard to keyboard selection. 
Another product included in the 

new division is the 5520, essentially 
a shared-logic word processor. The 
5520 (or its successor) will play a key 
role as a cluster controller for IBM's 
PC products, especially in office en­
vironments. • 

Frank Gens and Ch ris Ch ristiansen are senior 
analysts fo r the Boston-based Yankee Group (89 

Broad St., 14th Floor, Boston, MA 02110), a market­
research and consu lting firm specializing in info r­
mation processing and telecommunications. Mr. 
Gens is editor of lmpact : IBM, the in-house IBM­
watch publication. Mr. Ch ristiansen specializes ·in 
desktop hardware and software for the Yankee 
Communicator. 

izing or italicizing a single charac­
ter, a single word ,  or an entire l ine 
at the touch of a button.  In add i­
tion , margins can be justified left, 
right or centered . 

Best of a l l ,  Sign-Master's on­
l ine instructions, power and vari­
ety of options make you a "Sign 
Master" without special training. 

Sign-Master - the fi rst soft­
ware prog ram that brings word 
charts to l ife. 

Sign-Master supports a wide 
variety of plotters from I B M ,  Pana­
sonic,  H ewlett-Packard, Houston 
Instruments, Yokogawa, Strobe, 
Amdek and m any others, for use 
with I B M  PC,  PCXT and other 
com patible computers. 

The retail price of Sign-Master 
is $245 .00. For a complete infor­
mation kit and name of your near­
est dealer, contact: 

Decision Resources, Inc. 

25 Sylvan Road S. 

Westport, CT 06880 

(203) 222-1 974. 
Sign-Master and Chart-Master are trademarks of 
Decision Resources, Inc. 

Circle 137 on inquiry card. 

DecisionResources, Inc. Soft ware Designed for Decision Makers 
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Int roducing 
the new TI 855. It's 

two of the best printers
we've ever made. 

Now Texas Instruments gives 
. you the performance of two 
printers for the price of one: the 
Tl OMNI 800 * Model 855 Micro, 
printer for personal computers. 

Draft.. and letter .. quality print. 
Other printers give you either 
draft,quality or letter,quality 
print. But with the 855 , you can 
print a rough,draft report, press a 
button and create a letter,perfect, 
presentation,quality proposal. 
With sharp characters , clear 
underlining and complete descend, 
ers. So you won't have to watch 
your p's and q's. 

Personal computer software 
and hardware compatibility. 

Anything you can do with word 
processing software, yoil can print 
with the 855. Without changing software ar hardware. The Tl 855 
is compatible with virtually all 
software and every major personal 
computer. That's time,saving, 
money,saving convenience ! 

Easy .. to.. use font modules. 
Our exclusive font modules are 

Copyright (C) 1983 Tex as Instruments • Trademark ofTexas Instruments 

twice as nice as daisy wheels -
cleaner, more durable, and a 
whole lot easier to change . Just 
snap therri in. You don't even 
have to tum your printer off. 

Use up to three typefaces 
at once. 

For example: Begin printing a 
letter in a courier typeface; touch 
a button and change to italic 
type. Switch again and highlight 
the points you want to emphasize. 
You get 24 type variations in any 
font style. 

And, you get two types of 
paper,feeding. So you can load 
your printer as easily as a type, 
writer, or get precision printing on 
tractor forms. Use duplicate 
forms, letterhead, bond . . .  you 
name it. The 855 isn't picky. 

Fastest paper .. throughput ever. 
Result: Instead of tying up your 
computer, the 855 keeps doing its 
job while your computer's free to 
help you do yours. 

TI reliability. 
Just ask the major airlines. The 

855 is built with the same 
reliability as the Tl 810 - the 
printer that's been turning out 
your travel tickets for years. 

Twice the value. 
The 855 gives you all the per, 
formance of a daisy wheel printer 
for roughly half the price. Or 
twice the performance of a rough, 
draft quality printer for a frac, 
tion more. 

But, if draft,quality is all you 
need, try the Tl 850 printer. 
Same superior 855 features, with, 
out the letter,quality print. 

So whether you need a draft, 
quality printer, a letter,quality 
printer or both, see your nearest 
authorized Tl dealer. Or write 
Texas Instruments Inc., P. 0. Box 
402430, Dept. DPf, 072BY, 
Dallas, TX 75240. Or tall 
toll,free: 1,800,527,3500. 

TEXASINSTRUMENTS 
Creating useful products 

and services for you. 

Z914Z9 
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by Richard Willis 

Visitors to this year's National 
Computer Conference (NCC) in 
Anaheim were met with a kaleido­
scope of new products out to exploit 
the microcomputer boom from every 
conceivable angle. But one product 
bound to have an enormous impact 

- in its marketplace, a product with the 
IBM label, was tucked in a small 
niche of the Microsoft booth . A num­
ber of fiberglass pavilions were added 
in the Convention Center parking lot 
to accommodate all the NCC ex­
hibitors, and an unusual May heat 
wave turned the unventilated shells 
into high-tech saunas. One sales rep 
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cut the legs off his wool suit slacks, 
and many of the electronic marvels 
fizzled out in the heat. But IBM 
Japan's new 5550 Multistation was 
plugging along, quietly displaying a 
Japanese-language version of Multi­
plan developed by Microsoft for the 
machine. Although the system had 
been announced in Japan in mid­
March, this was the first opportuni­
ty to get a good look at the hardware. 
And a pretty impressive look it was. 

The 5550 system is not available in 
the US as of this writing. Little about 
it has been published in English. But 
if IBM Japan's extraordinarily broad 

plans for marketing the machine in 
Japan are any clue, we may soon see 
a similar machine here in America. 
The original IBM PC was released in­
to a somewhat vaguely defined mar­
ket, somewhere between hobbyists 
and small businessmen. Online com­
munications capability was not a ma­
jor selling point in early product 
literature. After 18 months and 
delivery of 300,000 units, there is no 
longer any doubt about who buys 
PCs and why. Small businesses do 
their bookkeeping and correspon­
dence with PCs, and Merrill Lynch 
has ordered one for every broker 



(12,000) in the company. IBM has 
legitimized the personal computer for 
business applications and catalyzed 
a multibillion-dollar market. 

The real question now is where 
IBM goes from here. There is con­
siderable speculation about the com­
pany's downscale plans, its move in­
to the true home-computer market 
with the machine code-named "Pea­
nut:' But there is also a considerable 
gulf above the PC. The company's re­
cently announced small business 
computer, the System/36, is priced in 
the $25,000-to-over-$100,000 range, 
with a per-user cost for a small 

system (say, four user terminals) of 
over $10,000 (the per-user cost drops 
with larger systems). And there is 
currently a strong demand from cus­
tomers to put a reasonable amount of 
computing power at each worksta­
tion rather than running terminals 
(even intelligent terminals) from an 
expensive central processor. The 
company's Datamaster and Display­
writer systems are not designed for 
low-level networking (i.e . ,  network­
ing without a large central main­
frame) or distributed database 
systems. And IBM does not support 
these capabilities in its PC. 

(Illustration © 1983 by Michael Nakayama .) 

The 5550 is just the product to meet 
these demands. Many desktop com­
puter makers have taken to calling 
their products "workstations;' but the 
5550 is a true workstation. It is 
designed from the ground up to pro­
vide an easily accessible software en­
vironment for three major business 
applications : word processing; com­
putation (spreadsheet, accounting, 
and the like); and online terminal 
communications. The machine packs 
a significant amount of computing 
power for the price : an 8086 micro­
processor running at 8 MHz; 256 to 
512K bytes of main RAM (random-
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access read/write memory); up to 
three 640K-byte floppy-disk drives, or 
one floppy disk and an 8.1-megabyte 
hard disk; 1024 by 768 dot graphics 
(with the large-format monochrome 
display); and fully supported com­
munications interfaces. And the 
price : complete systems with soft­
ware range from $5200 for a mini­
mum configuration (256K-byte RAM, 
low-resolution character generation, 
two floppy disks, DOS, BASIC, 
word-processing software) to $10,000 
for a top-of-the-line model (512K-byte 
RAM, hard and floppy disks, com­
munications interface, software). 
Although these numbers are en­
hanced somewhat by the current 
overvaluation of the dollar with 

respect to the yen, they are clearly in 
the right ballpark for distributed of­
fice automation systems. The System/ 
36 may be able to compete cost-wise 
in large network applications, but the 
5550's powerful stand-alone capabil­
ities make it an almost unbeatable 
bargain. The 5550 may well be the 
harbinger of workstations to come in 
the American market . Of course, this 
is mostly conjecture; IBM keeps its 
plans guarded in deafening silence. 

The most distinctive features of the 
5550 Multistation will most certainly 
not show up in the US; this machine 
offers unprecedented power in han­
dling the Japanese language, includ­
ing its thousands of pictographic kanji 
characters. Japanese computers have 

long been limited to using kana, the 
Japanese phonetic alphabet (see the 
text box on the kana keyboard on page 
150), which is seriously handicapped 
in ordinary textual applications. The 
5550, however, actually analyzes the 
semantics of a sentence and decides 
which kanji to insert for each word 
typed in kana. The operator merely 
supervises the process and clarifies 
any misunderstood words. In the 
past year or two, some Japanese 
stand-alone word processors and 
small computers have offered similar 
semiautomatic kana-to-kanji conver­
sion. But the capability of this 
machine to provide high-perform­
ance word processing, as well as 
communications and personal com-

IBM Japan: A . Chronicle of Shifting PC Strategy 

The following is a translation by Richard 

Willis of an article that appeared in Nik­
kei Computer, May 30, 1983, pages 
54-55. 

IBM Japan's personal computer ac­
tivities can be traced back seven years 
to the announcement of the IBM 5100 
system in May 1976. The 5100 was a 
complete, integrated desktop system 
and included a 5-inch black-and-white 
display, a 3M-type cartridge-tape 
drive, and an APL keyboard. With this 
machine, IBM was aiming at the scien­
tific and technical computation 
market, as well as small-scale mea­
surement-and-control systems. An 
IEEE-488 parallel interface and an 
RS-232C serial interface were in­
cluded. 

The 5100 was also intended to func­
tion as an APL or BASIC language ter­
minal with IBM's larger mainframes. 
Therefore, an APL interpreter and a 
BASIC interpreter were chosen as the 
system's resident languages. For gen­
erating graphs and diagrams, a library 
of APL graphics routines was includ­
ed in the 5100's software library, with 
a wire dot-matrix printer performing 
the function of a printer/plotter. 

In reexamining the 5100 in light of 
the current state of the art, several 
weaknesses stand out. The screen was 
quite small, there was no capability to 
use floppy disks, and the price was 
quite high, nearly 3 million yen 
[Translator's note: about $10,000 at 1976 

exchange rates] . Having pointed out 
these shortcomings, we nonetheless 
can see many similarities between the 
5100 ānd current PCs. Although the 
5100 was not necessarily a commercial 
success, it should be said that it was 
a remarkable technological feat for an 
APL interpreter running on such a 
small machine to perform with suffi­
cient speed to be of practical use. 

In January of 1978, IBM announced 
the 5100's succes sor, the 5110. Its main 
differences from the 5100 were that it 
supported floppy-disk drives and used 
BASIC as its standard language, with 
APL as an option. Apart from these 
and a few other details, the fundamen­
tal configuration was the same as the 
5100. Since that time, IBM has upgrad­
ed the machine's capabilities by sell­
ing a simple program-generator lan­
guage called BRADS. 

By this time, IBM had reached a 
turning point in its PC strategy. It had 
been expected that the APL capabili­
ties of IBM's PC would be a major 
selling point, but instead, IBM began 
to modify its product line so that it 
would appear directly competitive, 
function for function, with American 
Hewlett-Packard's series of personal 
computers, which supported BASIC. 
This transformation should probably 
be viewed as a response to demands 
from the marketplace as well. Prior to 
this time, IBM's PC strategy seemed to 
be linked to their strategy of vigorously 
promoting the dissemination of APL. 

However, since the introduction of the 
5100, the number of APL users had not 
grown to the extent forecast by IBM. 
The principal reason for this is 
generally felt to be the difficulty posed 
by APĂs complex syntax. It is probably 
accurate to say that, faced with the 
strong demand for the BASIC lan­
guage in the PC market at that time, 
IBM had no choice but to change its 
course. 

IBM 5550: A Significant 
Departure from Past Practice 

After the 5110, the complexion of 
IBM's PC changed, with subsequent 
machines displaying less of an orien­
tation toward engineering applications 
and more toward business. The SUO's 
successor, the 5120, announced in 
February of 1980, was tailored almost 
entirely to business applications. 
Among other things, the IEEE-488 in­
terface was dropped, and ISAM (in­
dexed sequential-access method) file 
support was implemented. Before 
long, hardly anyone considered using 
the 5120 or its succes sor, the 
System/23, for engineering applica­
tions. The System/23 was given the 
model designation 5322, indicating 
that it was not considered to be a part 
of the 5100 product line. In looking at 
all this, one can see IBM's original PC 
strategy fading from the market, along 
with the 5110, and disappearing alto­
gether with the introduction of the 
5120. The 5120 was given a larger 
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puting functions, in an under-$10,000 
package will make it a formidable 
competitor in the red-hot Japanese 
market . 

Not surprisingly, the other players 
in that market have started taking 
their shots at the giant. The 5550 
system is not without its flaws . The 
word-processing software and the 
conventional computational software 
run under two different, incompati­
ble operating systems. Even the char­
acter codes used by these two oper­
ating systems are different-one is 
based on EBCDIC (extended binary­
coded-decimal interchange code), the 
other is the Japanese standard 
code-thus file sharing is currently 
not possible. The color display offers 

9-inch screen, and its overall con­
figuration resembled the System/23 
rather than the 5110. 

There would seem to be little or no 
relation between the recently an­
nounced IBM 5550 and the 5100 or 
System/23 product lines. [Translator's 
note: the model number of the Amer­
ican PC is 5150.) The 5100's distin­
guishing feature was its APL orienta­
tion, while the System/23 was an office 
computer. With the 5550, though, IBM 
is aiming at the so-called workstation 
concept. The user need not have any 
special programming skill in order to 
tap the capabilities built into the 
machine; the three software functions 
provided by IBM (as touted in the 
company's "one machine, three roles" 
slogan) can be mastered with little 
difficulty. 

IBM's main operating system for this 
machine is Japanese Language DOS, 
developed by the American company 
Microsoft. Since IBM's expertise in 
software has been a major selling point 
of its computers, it is quite a departure 
for it to have relied on an outside com­
pany in this case. However, even IBM 
Japan now admits quite frankly that it 
is changing course. "The era of rely­
ing solely on in-house software devel­
opment has ended:' It should prob­
ably be noted that this comment was 
limited to the world of general-pur­
pose, microprocess or-based personal 
computers. In the PC field, even 
mighty IBM is subject to this handicap. 

very good resolution (360 horizontal 
by 512 vertical addressable pixels), 
but only four colors are available in 
graphics mode (eight in character 
mode) . These and other shortcom­
ings are not escaping the notice of 
other Japanese computer manufac­
turers, who are working with altru­
istic fervor to inform the public . 

But no one is betting heavily 
against the 5550's success. After less 
than six months on the market, it has 
already begun to spawn the same 
sort of mini-industry that has grown 
up around the American PC. A cou­
ple of independent magazine s about 
the 5550 have premiered, . and in­
dependent sales organizations are 
lining up to offer systems integration 
and programming support for the 
new machine. Several Japanese 
manufacturers will benefit as well. 
With the PC, IBM broke with tradi­
tion by procuring a number of major 
components from outside sources­
chips from Intel, the system board 
assembled by SCI Systems Inc. ,  
drives from Tandon and MPI, and 
printers from Epson. IBM Japan is 
following suit. The 5550's system 
unit, including disk drives, is built by 
Matsushita Electric (makers of Pana­
sonic equipment), the printer by Oki 
Electric (Okidata), and the keyboard 
by Alps (a major manufacturer of 
electromechanical devices) . The cur­
rent production rate of 2000/month is 
still fairly low, but that will un­
doubtedly change as the machine 
starts getting out into public view. 
There is much to be impressed with 
in the 5550 Multistation. Let's start 
with a fairly detailed look at the 
hardware. 

Dissecting the Hardware 
The physical configuration of the 

5550 reflects the current emphasis on 
ergonomic design for workstations 
(see photo 1) . The main system box 
is proportioned to fit to one side of 
the operator, thus enabling the 
display screen to be mounted in a 
lower, more comfortable position. 
The keyboard profile is the same as 
the original PC's, but the detached 
unit was made somewhat wider to 
accommodate 50 percent more keys. 
IBM also offers an adjustable, split-

level desk and a tilt/swivel display 
mount to allow the user to set up the 
workstation to his or her own liking. 
This is all in marked contrast to the 
PC, which does not exactly blend in 
with a working de sktop 
environment. 

Examining the main system unit 
(model number 5551), the first thing 
that strikes someone with an elec­
tronics background is the quality and 
density of the packaging . The 
original PC, even with disk and 
display controllers and the inevitable 
multifunction expansion board, is 
wide open by comparison. Three 
densely packed circuit boards, a 
switching-mode power supply, up to 
three 5V4-inch floppy-disk drives (or 
one floppy disk and an 8.1-megabyte 
hard disk), and a five-slot expansion 
cage are mounted within the system 
unit case (slightly over 10 inches wide 
by 12 inches high by 16 inches deep). 
In overall construction, the inside 
looks more like a high-quality test in­
strument than a PC. 

The system processing functions 
are spread over three 9- by 12-inch 
circuit boards: a microprocessor/ 
memory board, a disk controller/ 
clock board, and a video RAM board. 
There are two buses in the system 
unit, a main system bus (120 pins, 
.l-inch pitch), and a disk control bus 
(86 pins, .l-inch pitch) . All three 
boards plug into the system bus, but 
only the disk controller board picks 
up the disk bus. The system bus is 
extended into the expansion cage by 
means of a full-width flex-circuit 
jumper cable, which has to perform 
some minor gymnastics to mate the 
horizontally mounted main mother­
board to the vertically mounted ex­
pansion cage backplane. The disk 
control bus and the power harness 
are also carried on flex-circuits; with 
the exception of the two leads from 
the lithium battery that sustains the 
real-time clock, there is not a wire to 
be seen in the package. 

The microprocessor/memory board 
is a multilayer board of extremely 
high density containing an Intel 
i8086-2 16-bit microprocessor running 
at 8 MHz. Though both the i8088 
used in IBM's American PC and the 
8086 used here are 16-bit processors 
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Photo 1: The IBM 5550 Multistation. (Photo cou rtesy of IBM .) 

(i.e., their internal registers and arith­
metic/logic units operate on 16-bit 
words), the 8088 has only an 8-bit 
system bus and must perform mem­
ory and 110 (input/output) opera­
tions a half-word at a time. The 8086 
has a full 16-bit system bus that 
allows a substantial increase in 
speed, especially with programs that 
involve frequent branching or 1/0 
operations. This is even more impor­
tant in the case of Japanese-character 
1/0 because 2 bytes of data are re­
quired to represer.1.t each kanji char­
acter in the standard Japanese digital 
code (see the text box "The Japanese 
Answer to ASCII" on page 156). The 
full-width system bus plus the higher 
clock rate (8 MHz versus 4.77 MHz 
for the PC's 8088) give the 5550 as 
much as two or three times the pro­
cessor instruction rate of the PC, 
depending on the instruction being 
execute d. Of course, your mileage 
may differ; overall system perfor­
mance also depends on the amount 
of system overhead the processor has 
to perform and the efficiency of the 
software. The Japanese computer 
magazine Oh!55 ran benchmark pro­
grams on the 5550, the PC, and 
several competing Japanese models. 
For a 3000-sample Simpson's rule in­
tegration of y sin(x), the 5550 run­= 

ning its BASIC interpreter under 
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Japanese Language DOS was about 
1.75 times faster than the PC running 
BASIC under MS-DOS 1.1. A 50-ele­
ment bubble sort ran over twice as 
fast on the 5550 (and, not surprising­
ly, 36 times as fast with 5550 com­
piled Pascal). Some other results of 
these benchmark tests will be quoted 
later on. 

The 5550, like the PC, has an emp­
ty position designated for an i8087 
numeric data coprocessor. There's no 
socket installed, so presumably the 
upgrade is intended to be done at the 
factory or service center. IBM Japan 
makes no mention of the 8087 in its 
literature; again like the PC, any IBM 
support of the 8087 is "somewhere 
downstream, maybe ." However, sev­
eral Japanese computer magazines 
have reported the existence of the 
empty chip position, so there will un­
doubtedly be a number of indepen­
dent houses offering upgrade 
packages. 

The 8086 is supported by 16K bytes 
of bootstrap and self-diagnostic rou­
tines in ROM (read-only memory) . 
Unlike the PC, which uses 8K bytes 
of ROM BIOS (basic 1/0 system) and 
32K bytes of ROM BASIC, the 5550's 
BIOS and BASIC must be loaded 
from disk. The BIOS handles the in­
terfaces with keyboard, display con­
troller, (including ch aracter-font 

cache management), disk controller, 
and printer. 

Other inhabitants of the micropro­
cessor/memory board include an 
i8237 DMA (direct-memory access) 
controller, an i8253 programmable 
timer, an i8259 interrupt controller, 
and an i8284 clock generator, the 
same complement of support chips 
used in the PC. Memory consists of 
thirty-six 4164-type 64K-bit dynamic 
RAMS, providing a total of 256K 
bytes of on-board memory plus pari­
ty. As if all that weren't enough, the 
board is encrusted with 102 (yes, 102!) 
small- and medium-scale Schottky 
TTL (transistor-transistor logic) chips 
(TI's), for a total chip count of 146, not 
including resistor networks, caps, 
crystal, printer and keyboard connec­
tors, test panel, and so forth. This is 
one packed board . 

By comparison, the PC has slight­
ly fewer than 100 chips installed on 
roughly the same amount of real 
estate, and that's with a full bank of 
16K-bit RAMs. It appears, among 
other things, that the 1/0 functions 
handled in the PC by the i8255 pro­
grammable peripheral interface have 
here been executed in random logic. 
There are no custom arrays in 
evidence. It will be interesting to see 
what kind of field failure rate IBM ex­
periences on such a complex board . 
However, because the microproces­
sor/memory function is contained on 
a pluggable unit instead of on a 
motherboard, maintenance and 
upgrading should be relatively easy. 

The second of the big boards in the 
5550 is the disk controller card. The 
first version of this board is some­
what less congested, with "only" 
three LSI (large-scale integration), 51 
support Schottky- chips, and one 
hybrid (vs. one LSI, 25 TTL, and 4 
hybrids on the PC's disk-controller 
card) . The controller chip used is the 
NEC ILPD765, and a Hitachi HA-16632 
VFO chip handles data separation. 
IBM has begun to supply the 5550 
with a universal disk-controller card 
that includes a Winchester interface, 
even if no hard disk is ordered.  With 
this board installed, the system's disk 
complement can be upgraded at any 
time. 

The unit can accommodate one, 
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THE THINGS COMPUTER USERS 

HAVE NO POWER OVER. 


A whole host of natural and 
human disasters can shut your  
electr ic power down at any t ime. 

And lost power can cause your  
personal com puter serious trou ble.  
Big blocks of data can be garbled 
and wi ped r ight off your  d iscs. 
Your computer's main memory can 
go blank and sensitive electronic 
components can even be damaged. 

Protect your  data and you r  
busi ness profits from the power 
l ine with Elgar's U n i  nterru pti ble 

Power Systems. Our desktop-size 
UPS mon itors power from the l ine 
and when i t  fai ls, a battery back-up 
ºkes over and runs your  com­
puter long enough for you to shut 
your  system down safe ly. 

So don't leave your  data 
unprotected another day. For 
more i nformation or to order, 
cal l Elgar tol l-free 800-227-
3800, Ext. 7006. Major credit 
cards are welcome. To receive 

a 24 x 36 i nch poster of our "Powe r 
Disaster" sce ne,  enclose $2.00 
for hand l i ng and write Elgar, 
Department P, at the address below. 

ELGAR SAVES THE DATA 

EI..GLJR 
An Onon/McGrow·Edison Company 

8225 Mercury Court 
San Diego, CA 92111  
Circle 175 o n  inquiry card. 
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two, or three of the narrow-profile 
double-sided double-density, SO­
track floppies, although the heavy 
dependence of the system on font 
libraries severely limits the capabili­
ties of a single disk system. The use 
of high-density 5 114-inch floppy disks 
instead of 8-inch disks is somewhat 
surprising given the strong business 
orientation of the system. The IBM 
8-inch format is still the most widely 
accepted standard among current 
Japanese business computers. By go­
ing with the smaller floppy disks, 
IBM may have been aiming to reach 
more of the individual personal­
computer enthusiasts, while at the 

same time not putting too much 
pressure on its own System/34 and 
System/36 small-business computers; 
the new machine gives these more 
expensive systems a run for their 
money. In fact, IBM Japan has taken 
to using the term "Very Small 
Business Computer" (VSBC) to 
characterize the new product line. 

The system can also be configured 
with one hard disk and one floppy 
disk, but IBM is not scheduled to 
start shipping hard disks until De­
cember. The disks simply plug in 
from the front of the cabinet; there 
are no harnesses to wrestle with (see 
figure 1). Thus, there should be quite 

a bit of competition, both in capacity 
and in price, with IBM's 10-megabyte 
(8.1 megabytes "available to user") 
unit, which adds about $2200 to the 
system price. 

The video RAM board, another 
tightly packed module, includes a 
6845-type video controller, a pair of 
6116-type 2K by 8-bit CMOS (com­
plementary metal-oxide semiconduc­
tor) RAM buffers used by the con­
troller, up to 256K bytes of video 
RAM in the form of 4164-type 
dynamic RAMS, a hybrid clock gen­
erator, and 110 TTL support chips­
again, a total of 146 chips. The func­. 
tion of this module will be described 
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The Japanese Ka na Keyb oard 
The Japanese are fortunate to have 

a phonetic alphabet, or syllabary, in 
which to write their language; they are 
not limited, as the Chinese are, to a 
purely pictographic writing system. 
This Japanese alphabet is called the 
kana syllabary. There are 46 different 
kana characters, each expressing a sim­
ple sound such as "oh" or "ku" or 
"shi:' You can immediately see that a 
word like Yokohama would be written 
with four kana, yo-ko-ha-ma. With the 
addition of diacritical marks (used like 
the tilde in Spanish) and subscripted 
characters, slightly more than a hun­
dred different kana forms, one for each 
possible syllable in the Japanese 
language, can be constructed. 

You might ask why the Japanese 
continue to struggle with thousands of 
kanji (pictographic) characters when 
they have the phonetic writing system 
available. The answer lies in the scar­
city of syllables in Japanese. A 
hundred-odd syllables isn't much to 
work with in building an entire vocab­
ulary. Of course, if you are willing to 
accept very long words, there are plen­
ty of unambiguous combinations that 
can be created. But the Japanese 
already have the problem of long verb 
conjugation endings; they prefer to 
keep the roots of nouns and verbs fair­
ly short, usually about two syllables. 
The result is that there are thousands 
of synonyms in Japanese; almost any 

word you name has at least one or two 
synonyms, and some have a dozen. 
Not surprisingly, this can cause all 
sorts of problems in communication. 
The native listener can usually tell 
from the context which meaning is in­
tended, but it is very common for a 
speaker to have to go back and clarify 
certain words in a conversation. This 
situation would not be acceptable in 
written communication; in print you 
must be able to convey information 
clearly and unambiguously. Thus, the 
Japanese must continue to use the kan­
ji, each of which carries a specific root 
meaning, to put their language on 
paper. 

There is no reason, however, why. 

The traditional arrangement of Japanese kana (in this case the hiragana set) into a matrix of vowel and consonant sounds. 
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in detail later. 
The switching-mode power supply, 

also a pluggable module, slides into 
the base of the cabinet and mates 
with the flex circuit power harness 
through a beefy connector. The fact 
that the boards, drives, and power 
supply are all replaceable modules 
shows the strong emphasis IBM put 
on reliability and maintainability in 
designing the system. Actually, the 
best feature of the power supply is 
that the switch is mounted to be ac­
cessible at the front of the system 
unit. Total power dissipation in the 
package is rated at approximately 230 
watts, so the logic and drives prob­

ably use about 140 to 180 watts. A fan 
in the power-supply module cools 
the entire chassis. 

An optional five-slot expansion 
cage holds the optional memory and 
interface boards. The cage's back­
plane board plugs into a connector 
bearing the main system bus; the 
whole i:age can be added or replaced 
in the field . There are four optional 
boards currently available. Up to two 
memory-expansion boards of 128K 
bytes each can be added, for a max­
imum system memory capacity of 
512K bytes. These memory modules 
go for about $375, which is a bargain 
compared to IBM's prices for PC ex­

pansion memory. (But then, who 
buys their PC expansion memory 
from IBM?) Communications adapt­
ers available include an asynchro­
nous serial adapter (RS-232C) and a 
BSC/SDLC (Binary Synchronous 

. Communication/Synchronous Data 
Link Control) adapter. Extensive soft­
ware support is being readied for the 
latter interface, including a 3270 Kanji 
Terminal emulator, a package to sup­
port the BSC3741 protocols, and 
another package for the 3770 RJE 
(remote job entry) terminal protocol. 
IBM is vigorously promoting its net­
working and communications cap­
abilities, hoping to convince a 

documents cannot be entered into the 
computer in kana and then be con­
verted to kanji, as long as the author 
supervises the conversion. So the 
Japanese have established two stan­
dard keyboard arrangements for the 
kqna. The first arrangement, shown at 
left, is based on the 1000-year-old ar­
rangement of the kana called the go-ju­
on-zu, or "50-sound chart:' You can see 
there is a logical pattern to this way of 
arranging syllables. In fact, the 
Japanese tend to view their syllabary 
more as a matrix than as a linear 
alphabet, so this is the most natural 
way of arranging the keys . 

However, it's very difficult to touch­
type on five rows of keys, thus the go­
ju-on-zu style of keyboard is only 
available as an option on a few com­
puters. The Japanese instead have 
adopted a version of the Western 
QWERTY keyboard, with the 46 kana 
plus supplementary marks spread 

! x I I  7 y $ rJ
1 (nu) 2 (fu) 3 (a) 4 (U) 

% 
5 

over all four rows of keys (see below). 
Although most people don't touch­
type the fourth row of the QWERTY 
keyboard too well, it's still easier to use 
a four-row keyboard than a five-row. 
You can observe that there is at least 
a suggestion of the original matrix of 
sounds preserved in this standard 
layout (even the QWERTY arrange­
ment is not totally randomized). A few 
of the lesser used characters have been 
relegated to the top row or to the ex­
treme right, but most of the fourth row 
characters get plenty of use. This is the 
keyboard you will see most · often 
in Japan. 

You may also have noticed that the 
Japanese characters in these two ex­
amples are not the same. The Japanese 
actually have two complete sets of 
kana, the hiragana shown in the first ex­
ample, and the katakana in the second. 
These two character sets have much 
different roles in Japanese writing, but 

I a :t , -? ( Ṟ ) 3 

for all intents and purposes they are 
precise parallels of each other. The 
only difference is that a few subscript­
able characters have been added to 
katakana to help approximate some of 
the foreign words that can't be sound­
ed intelligibly with Japanese syllable s. 
Most Japanese computer keyboards 
Ľe labeled in katakana; the IBM 5550 
offers the QWERTY-style keyboard in 
either hiragana or katakana, with 
hiragana being the standard for 
Japanese-language word processing. 
fhis style of Japanese keyboard has at 
least two shift functions-one to 
switch to the other kana set, and one 
to switch to the roman alphabet. The 
Japanese in their writing make exten­
sive use of Western names, acronyms, 
numbers, and even slang, so they 
must be able to access our alphabet as 
well as their own. 

r"] = * - "\ I -

(e) 6 (0) 7 (yo) 8 (yu) 9 <yo) 0 (wa) (ho) (he) ¥ -
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Japanese katakana arranged on a QWERTY-style keyboa rd. The phonetic reading of each character is included for reference only. 
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Figure 1: Exploded view of the IBM 5550 system unit. Five option boards may be install.ed 
in the expansion cage. A hard-disk drive may be substituted for the two right-most floppy­
disk drives. (Figure courtesy of IBM.)  

number of its major users to install 
5550s in place of the 3270 or other 
networks they now operate. In such 
applications, IBM Japan seems to 
hold a clear advantage over its 
Japanese competitors. 

The heavy emphasis on system 
networking applications is perhaps 
the clearest hint that we may see a 
similarly targeted machine for the US 
market before long. Independent 
Japanese computer journals and 
IBM's Japanese publications are 
reporting. an extensive array of 
system configurations for which IBM 
is touting the new machine or for 
whiCh it is preparing support . 
Although the Japanese still lag 
behind the US in data networking, at 
least in terms of installed base, they 
are putting a much greater national 
priority on data-communications 
facilities and will probably lead the 
world in this pivotal technology 
within a few years. IBM's Japanese 
subsidiary clearly intends to play a 
major role in this development . 

152 November 1983 © BYfE Publications Inc. 

The Keyboard Runneth Over 
The most vociferously criticized 

feature of IBM's American PC is its 
keyboard-with good reason. IBM 
says its preliminary market studies 
showed that people encountering 
computers for the first time tend to 
be intimidate d by large arrays of 
obscure function keys . So a simple, 
uncluttered keyboard layout was 
adopted; unfortunately, this layout 
manages to intimidate any typist who 
ever grew up with the Selectric . Even 
a novice quickly comes to curse the 
miniscule Shift and Return keys, the 
unlighted shift locks, and the 2 by 5 
vertical array of function keys clever­
ly prompted by a 1 by 10 horizontal 
array of screen labels. IBM has shown 
little sympathy regarding these com­
plaints. In fact, the company now 
says that the PC-style keyboard will 
become the standard on new genera­
tions of Displaywriter and small of­
fice computer products. Pity the poor 
secretaries. 

By contrast, the 5550's keyboard 

(designated 5556) is anything btit 
austere, as can be seen in figure 2. If 
anything, the pendulum has swung 
to the other extreme. With 124 keys, 
compared to the PC's 83, it weighs in 
with one of the most complex key­
boards of any small computer, Japa­
nese or otherwise. Some of the typ­
ing keys represent up to four dif­
ferent characters, and there are addi­
tional legends on the front of many 
keys . Given the multifunction char­
acter of the machine, it's hard to see 
how the keyboard could be signifi­
cantly simplified.  Changeable key 
overlays seem like an excellent idea, 
but machines using them haven't 
been overly successful in the market. 
And menu-driven software is great 
for a novice but tends to slow down 
an experienced operator. Besides, a 
complex-looking keyboard may not 
be as much of an impediment in the 
hard-charging technology culture of 
Japan. 

Many of the typing complaints 
noted above have in fact been alleviat­
ed in this new layout. IBM has 
followe d the JIS (Japanese Industrial 
Standard) kana keyboard layout (see 
the text box on page 150), which has 
nice large Shift and Return keys and 
no annoying symbol key intruding 
between the Z and the Shift. The 
shift locks aren't lighted, but the soft­
ware displays the shift status­
hiragana, katakana, roman, roman 
caps lock-on the top or bottom line 
of the display. The normal space bar 
has been split into five keys : a space, 
two kana-to-kanji conversion control 
keys, and two shifts. This is a little 
awkward for typing text in roman, 
but Japanese text does not use spaces 
between words, thus it is not a 
significant problem. 

To the right of the typing keys is a 
block of word-processing function 
keys, quite similar to the Wang for­
mat used by many American small 
computers (except IBM's): cursor con­
trol cross, three page-flipping keys, 
Insert, Delete, Copy, and Move. Far­
ther right is a 10-key pad with Enter 
and math function keys. 

· 

Unfortunately, the organization of 
the remaining 34 keys is based more 
on geometrical symmetry than on 
logical categories. The key block at 

Circle 406 on inq uiry card. -+ 
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I B M  5550 
MULTI STATION 

KEYBOARD 
Figure 2: The layout of the 5550 system keyboard, with translations of the legends of the function keys . The keys marked in blue are dedicated 
to word-processing operations. 

the left includes system-control func­
tions suc):l as Cntl, Quit, Break, and 
Cancel, plus some keys to initiate 
half-size or double-size character en­
try, a key to flag characters used in 
proper names (a real problem in Jap­
anese), and some additional kana-to­
kanji conversio 

-
n control keys. 

The same mix of functions is evi­
dent in the three blocks of control 
keys arrayed along the · top of the 
keyboard. Format-control keys and 
other word-processing function keys 
are color-coded and arrayed in the 
lower row of 12 keys; communica­
tions and other miscellaneous keys 
reside in the upper row. But there is 
not the strong logical subgrouping 
there should be in a keyboard of such 
complexity. Keyboard designers must 
learn to make geometry and logic 
work together, rather than choosing 
one over the other. Perhaps the best 
example of a well-balanced keyboard 
is the HASCI (human applications 
standard computer interface) key­
board on the Epson QX-10 (see the 
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October, November, and December 
1982 BYTE) . However, the IBM key­
board has many more functions to 
control, and the Epson is highly 
menu-oriented; the keyboard design 
challenge is yet to be mastered.  

The feel of the 5550 keybqard is 
quite different from the mechanical 
break-over of the PC's keyboard. The 
new key touch is better suited to fast 
typing. The system speaker, mounted 
in the keyboard housing, gives an 
audible click at each key make. The 
volume of the click is adjustable. This 
is an excellent approach to keyboard 
feedback. 
' Like the PC, the 5550's keyboard 

' 
cormects to the system .unit via a 
coilȁd cord. An internal microproces­
sor in the keyboard module scans the 
keys and sends key make/brĠak infor­
mation to the main prqcessor in a 
serial format . The housing is of the 
same configuration as the PC's but is 
3 inches wider. 

IBM is offering three keyboard op­
tions with the 5550. The standard key 

layout is best suited for word-pro­
cessing and personal-computing 
functions. One optional layout is 
available with four key legends 
altered for use with 3270 ğmulation 
software . IBM has shown a third 
keyboard, one with 125 keys, that is 
quite different from the standard 
layout and is designed to look likṜ the 
keyboard of the 3270 Kanj i Terminal. 

Of Kanji Fonts and Printer Dots 
and Pixel RAM and Screens 

The system used for handling the 
display screen and printer is surely 
the most interesting aspect of - this 
machine . The Japanese kanji 
characters are much more complex 
than any Western alphabet and 
therefore need more pixels to portray 
them intelligibly. The American PC's 
monochrome display adapter gener­
ates roman characters of exceptional 
quality with a 7- by 11-pixel matrix (in 
a 9 by 14 space). By comparison, kanji 
characters displayed in a 16­ by 
16-pixel matrix are passable at best 
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LET TH E DO THE 
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Two RS-232C Connectors for serial In­
put and output 

6 Leds to Indicate power. transmission 
and reception status. buffer activities, 
p21ge number, etc. 

SKIP and REPRINT provide lndependant 
page controls to reprint portionS of 
documentation. 

40 Pin Expansion Bus available for 
future expansion 

COPY provides convenient one key oPera· 
tlon for single copy or multi-copy of text 

3 externally accessible D ip Switches for 
baudrate. device type, and parallel and 
seriel selections. Selections can be made 
without losing buffer 

Connect an "ANGEL" between your com­
puter and your printer, and let the "ANGEL" 
do the waiting . . . .  
Your valuable computer spends 9 5 %  of its 
time waiting for the printer to catch up . . .  and 
while the computer waits, the payroll con­
tinues. 
The computer sends data to the "ANGEL" 
at speeds up to 1 9  .2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com­
puter is free to continue working without in­
terruption. 
A USER WRITES: 

"I tried the "ANGEL" with my Altos 
system connected to an Epson MX- 1 00,
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to 2 1 0  
doctors' requisition forms. the 
"ANGEL" installed, my computer is free 
after 90 seconds. " 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 1 1 .  
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of 1 1 .  Want to restart two 
pages back? PAGE REPRINT twice, 
and you resume at page 1 0. 

....... . 
. .  

;--· · 

PAGE REPRINT 

Function keys extend the useful com­
mands to more than I 0, Including: hex­
dump, merTlOI)I test, remote loading, etc. 

lndependant PAUSE and HOLD con­
trols to suspend trensmisslon and recep· 
tlon. 

Two 20 Pin Edge Connectors for parallel 
Input and output 

"ANGEL" is compatible with almost all Micro-Computers, including IBM, Apple, TRS-80, Vector Graphic, NorthStar, Altos, 
Xerox, Heath, Zenith, NEC, DEC, etc., with RS-232 serial, Hardware Handshaking, or Centronics compatible parallel interface. 
The manufacturer reserves the right to change the product specification. 

. . .  And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output
e i t h e r/ o r  i n  a n y  c o m b i n a t i o n ,  
(S-S,S-P,P-S, P-P). The "ANGEL" i s  com­
patible with almost all Micro-Computers,
and can be installed by in minutes. 
Switches are clearly for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. The "ANGEL" has a fuU one year limited warranty.THE "ANGEL" Will NEVER KEEP YOCJ WAI11NGI 

ጚ - - - -. ..., , .., -, ,-, · , · \ I ' 

HEX DUMP 

ANGEL, The Inte l l igent Buffer, features: 64K Byte Memory Size 
Four I nterface Modes in one unit:  

· Serial  to Serial 
· Paral lel  to Parallel 
· Serial to Paral lel  
· Paral lel  to Serial 

· Serial Baud rate from I I 0 to 1 9  .2K Baud 
- Single, Mu ltiple and Continuous Copy 
· Clear/Reset 

Pause/Hold 
Page Skip 
Page Re-print 
Page-Pause 
Hex-Dump 

- Self-Diagnostics 
Space Compression to extend the effec­
tive buffer size to more than 1 28K 
Price · $ 2  95.00 

, - - - ­ - ­ - ­ - - - ­
TO ORDER: 
CALL TOLL FREE 1 -800-323-3304 
OR SEND CHECK OR MONEY 
ORDER TO LIGO RESEARCH 

Please rush me ( ) "ANGEL($)" @
$295.00 each 

Sub totalILᑸ1ᑹ8Js Add 6 %  U.S. sales tax
Delivery charge $4.00
TOTAL 

Charge my ( ) VISA ( ) MASTERCARD 
MY ACCT. # IS. 

Llgo Research, Inc. • 396 E. 1 5  9th St. • Harvey, IL 60426 • 1 · 3  12-33 1 -8797 • In Canada 1 -4 1  6-859-0370 
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Most We sterners can only be awed 
at the complexity of written language 
in the Orient. The pictographic/ideo­
graphic writing system that originated 
in China more than 2500 years ago in­
volves thousands of intricately stroked 
characters. Although some simplifica­
tion has been achieved in this century, 
the system still presents a formidable 
obstacle to communication, especial­
ly in the current electronic age. Most 
of the difficulties that have arisen in 
processing these languages by com­
puter involve the entry of text into the 
machine and the display and printout 
of results. How do you design a 
keyboard to handle 2000 to 3000 dif­
ferent characters? What about a 
Chinese "selectric" typeball? 

Fortunate ly, once the purely 
mechanical obstacles of input and out­
put have been overcome, data can be 
dealt with in a routine way. A com­
puter doesn't care what character set 
its 1s and Os represent as long as all 
the humans involved agree on a stan­
dard code. In Japan, as in America, 
there are two such standards: IBM's 
and everyone else's. In the US, IBM's 
EBCDIC (extended binary-coded-dec­
imal interchange code), which evolved 
from punch-card formats (remember 
keypunch?), is used in all IBM com­
puters to and including the 
System/34 and Displaywriter. Most 
computers from other companies, as 
well as IBM's PC, use ASCII to repre­
sent character data. ASCII is also the 
standard for intercomputer com­
munication. Because there are only 
128 (or 256) possible codes involved, 
it is little trouble for IBM's computers 
to convert to ASCII when communi­
cating with the outside world; thus the 
dual standard does not cause any 
serious problems. 

In Japan, though, there are a lot 
more characters to worry about. The 
Japan Standards Association, Japan's 
counterpart to ANSI (American Na­
tional Standards Institute), has iden­
tified 3418 Japanese kanji characters as 
"primary kanji," and another 3384 as 

The Japanese Answer to ASCII 

"secondary kanji." To put this in 
perspective, a Japanese student is ex­
pected to know 881 kanji by the end of 
the sixth grade and 2000 by the time 
he graduates from high school. A fair­
ly literate college graduate is able to 
read abou.t 3400 characters. By using 
these characters individually, or by 
combining two (or occasionally three) 
different characters, the tens of 
thousands of Japanese words can be 
represente d. Secondary kanji include 
obsolete or historical kanji, characters 
used only in proper names, and so 
forth . 

In addition to the kanji, there are two 
sets of kana characters (which act as a 
sort of phonetic "alphabet" for Japa­
nese), plus Arabic numbers, Roman, 
Greek, and Cyrillic alphabets, and 
graphics symbols represented in the 
JIS standard, a total of 453 non-kanji 
characters. Because the Japanese had 
to go to 2 bytes per character anyway, 
they figured they might as well 
establish a code for every character 
that might ever be needed. Actually, 
only 7 bits of each byte are used for 
coding; the eighth bit is reserved for 
parity. There are 214 or 16,384 possible 
codes that can be handled by the JIS 
format; of these, slightly more than 
half are used for actual characters, and 
the rest are reserved for control codes. 
A small segment of the JIS primary 
kanji code is shown at right. 

IBM's kanji code, an "extension" of 
EBCDIC (like Texas is an extension of 
El Paso), actually predates the JIS 
code. IBM made an extensive commit­
ment to the Japanese market in the six­
ties, back when Japanese electronic 
producers were still concentrating on 
stereos and TVs . An enormous 
amount of effort was expended over 
the years to develop Japanese-lan­
guage interfacing capability for IBM's 
mainframe s. Consequently, the IBM 
3270 Kanji Terminal is still the standard 
online terminal in Japan. For more 
than a decade, IBM's Tokyo Scientific 
Center has been conducting research 
into Japanese-language programming 

systems for small computers. The 
5550's word-processing software, 
which features semantic-s ensitive 
kana-to-kanji conversion and utilizes 
EBCDIC-coded kanji characters, is a 
product of this research . 

On the other hand, software 
developed for the 5550 by outside 
sources typically uses a variant of the 
JIS kanji code. This variant codɝ differs 
from the JIS code only in that charac­
ters and control codes have been sep­
arated into different sectors. Micro­
soft's Japanese-language version of 
Multiplan and other 5550 software use 
this variant, and it has been adopted 
by virtually every Japanese microcom­
puter maker as a standard for personal 
computers. Thus there are two dis­
similar data codes used in 5550 system 
software, a rather disturbing schizo­
phrenia with symptoms that include 
the incap ability to share data files be­
tween perso nal-c ompu ting and 
word-processing functions. IBM Japan 
is not currently offering a utility to con­
vert between these two data en­
vironments. This incompatibility has 
been blown into a major issue by IBM's 
competitors and other critics. Many 
commentators have expressed serious 
doubts about the viability of the 
system on the basis of its disjointed 
data and file formats. In Japanese 
business etiquette, saying "I have 
serious doubts about your approach" 
is tantamount to saying "You must be 
out of your mind:' IBM Japan will 
probably have to address this file­
conversion problem eventually. 

The fact that the characters of the 
Japanese language need a multibyte 
code for representation in a computer 
points up the importance of the 16-bit 
microprocessor "threshold" to the 
Japanese. Now that powerful, inex­
pensive 16-bit systems are entering the 
market, the Japanese will be able, for 
the first time, to interact with personal 
computers in their native language. 
The current small-computer "software 
gap'' between the U S  and Japan may 
get a lot narrower in the near future. 

but certainly not as intelligible as 24-pixel kanji with its 15-inch pen, so the slight fuzziness in a 24 by 
even 5- by 7-pixel roman characters. monochrome display. The 24 by 24 24 digitization gives the characters a 
IBM's 5550 offers 16- by 16-pixel kanji repres entation is pretty good; somewhat quaint, arguably pleasing 
with its 12-inch monochrome and Japanese characters are traditionally appearance. 
14-inch color displays, and 24- by produced by strokes of a small brush However, even a 16- by 16-pixel 
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JIS Jill*'ピ 11- Jffフ IBMll.ブ CODE CODE ¥H·I¶Jl#: 

5388 5231 9698 ( ;.j;: )
6234 6023 9FCO ( ;.j;: )
2708 2707 8E47 ( Mi )
8023 7704 E8B5 ( ;.j;: )
8024 7705 E8B6 ( I l l  )
6882 6635 E 2 F O  ( 4 )
8148 7823 E96F ( ;j>: )
8023 7704 . E8B5 ( .{>: )
8024 7705 E8B6 ( I l l  ) 
6411 6188 EOA9 ( 4 )
2482 2499 8CFO ( 4> ) 
3003 2984 8FA1 ( ;j>: )
3745 3684 936C ( 4 )
1835 1888 89C1 ( + )
3304 3267 9143 ( :'$: )
5938 5745 9E65 ( 4 )
4381 4284 9691 ( 1(i )
3960 3887 9476 ( ::1>: )
4381 4284 9691 ( j(i )
1755 1814 8976 < パrr J( IH  )
3961 3888 947C ( ;.j;: )
3330 3293 915D < lo J 
3329 3292 915C ( 1')
3330 3293 915D ( lt'i )
1678 1743 B8EC ( ;.j;: )
3393 3356 919D ( ¥f )( I ll )
4380 4283 9690 ( 4>: )  
3272 3241 90E6 Pi>:J 
4147 4062 956E ( ;.j;: )
6764 6523 E280 ( ;{> )  
1755 1814 8976 Uli )( 18 )
3393 3356 919D ( プli ) 

Examples of Japanese digital kanji codes. At left is a chart of the JIS primary kanji code chart. At right is an excerpt from a 475-page 
code book that IBM provides with the system. Beside each kanji are (from left) a character sequence number, the JIS kanji code, the EBCDIC­
based IBM code, and the Japanese microcomputer code convention. Notice that the third kanji listed in the table has a JIS code of 2708. 
Ifyou look at row 27, column 8 of the chart, you will find that same character. The characters in the chart are arranged phonetically. 
(Chart courtesy of IBM.)  

matrix for the 3418 JIS primary kanji 
(see 'The Japanese Answer to ASCII" 
on page 156) would take up more 
than 109K bytes of ROM-that's four­
teen 2764s .  The 24 by 24 font would 

eat up forty-two 2764s. Some Japa­
nese small computers do use ROM 
font storage, and the Japanese have 
put a high priority on developing 
very dense ROMs (a half-megabit 

ROM is close to production) . How­
ever, the 5550 keeps the character 
fonts on floppy disk and brings 
whichever fonts are needed into a 
cache buffer that occupies all or part 

November 1983 © BYTE Publications Inc. 157 



(LiolGTIT«nTLI 

of the video RAM. The same disk­
based fonts are used for both the 
display and the printer. Thus, if you 
buy the small monochrome or the 
color display, you must settle for a 16­
by 16-dot printout; with the 15-inch 
monochrome display, you can have 
24- by 24-pixel kanji on both the 
screen and the printer. 

The display adapter card provides 
256K bytes of video RAM . How this 
RAM is utilized depends on the 
operational mode. In character mode, 
the entire video RAM is used for the 
kanji font cache. A separate 2K-byte 
RAM is used as a character buffer, 

and another for an attribute buffer. In 
character mode, the screen can 
display 25 lines of 40 kanji or full­
width kana, or 25 lines of 80 roman 
characters or condensed kana. (Ac­
tually, it's 25 by 41 and 25 by 82 with 
a dead position at the lower right of 
the screen, but most operational pro­
grams use only 40/80 columns .)  Be­
cause the kanji are physically twice as 
wide on the screen as the alpha­
numeric characters and require a 
16-bit instead of an 8-bit Ȃode to 
designate them, there is a rather 
tricky one-to-one correspondence 
maintained between the contents of 

GANGPR0-8'" MUI:l'IPROGRAMMER . . . . . . . .  . . . . . . . . . .  $1295.00 
GANGPR0·8'" allows user to program up to 8 EE/ 
EPROMS simullaneously using lhe !ales! stale ol !he art 
programming algorithms. 11 can lest and duplicate a 
Wide variety o! devices !rom 16K lo 256K There are no 
personality modules lo buy. 8 digit alphanumeric 
display prompts U.ser With messages. This unit is ex· 
lremely easy lo operate and is ideally suited !or a pro­
duction environment 

QUV-T8'" series UV EPROM ERASERS QUV-T8 /2T ($97.50) is an industrial quality eraser. 
designed in a steel enclosure With a 5" Wide !ray. UV in· 
dicator lens. antistatic pad. 60 minute rugged timer and 
solely interlock switch are standard. Capacity is 24 
EPROMS. 15·20 minutes erase lime !or 15 EPROMS.QUV-T8 I Z ($124.95) Similar lo QUVT8/Zr (with 40% 
laster Erase T1me)QUV·T8/2N ($68.95) Same as !he QUVT8/2T version 
Without the timer and solely interlock sWitch. QUV-T8 / l  ($49.95) Economy model in a molded two 
part plastic case. Erases 15 EPROMS in 15 minutes. 

·MCS·48 is a registered lrademark ol intel Co 

PROMPR0-7'" 
SERIAL RS-232 STAND·ALONE . . . . . .  $489.00 
MCS-48 " FAMILY PROGRAMMING WITH PROMPR0-7! 

PROMPR0·7'" is an intelligent sell-contained unit. ideally 
suited lor enginneering development. or lor field ser· 
vice & production. It can program and verily a wide 
variety o! 8K lo 128K EPROMS. This unit has a 32K (4K 
BYTES). internal RAM Butler !hal could be accessed by 
the user through a computer or terminal. This unit can 
also program !he micro chips such as !he 8478. 8749. 8751. 
8741. 8742. 8755. The price includes all modules up lo 32K 
EPROMS & The 8748 & 6749H Micros. Upload/download is 
done by either Motorola or Intel Hex !ormal. 

PROMPR0-8'" 
SERIAL RS-232 STAND·ALONE . . . . . .  $689.00 
This extremely versatile programmer has as much as 
128K (16Kx8) o! internal RAM dedicated lo !he EE/ 
EPROMs. This RAM buller can be accessed either 
through a computer terminal. or by user target system 
(EPROM emulation). PROMPR0 - 8  8 digit alphanumeric 
display prompts user with !he system messages. A 
keypad option is available tor standalone editing. An 
impressive range ot devices are programmed (as stan· 
dard tealure). 

<Jke- RUjld tြ ွ  'lfowv tှ  at the RUjld P'lice-! 
AVAI LABLE SOFTWARE DRNERS 

I. IBM PC 2. APPLE II 3. MDS·ISIS 4. CPM 
5. TEKffiONICS 6002 6. ATARI 7. TRS-80 COLOR 8. FLEX

LOCICAL DEVICES INC. 
1321·E NW 65th PLACE FORT LAUDERDALE. FLO,IDA 33309 TEL. (305) 974-0967 · TWX, 510-955-9596 
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the character buffer and the contents 
of the screen. 

When an operating program wants 
to write a kanji on the screen, the 
BIOS first checks to see if the 
necessary font is already contained in 
the font cache buffer; if not, it is load­
ed from disk . Then the appropriate 
location of the character buffer, either 
1 or 2 bytes, is loaded with a code 
that points, via a table of vectors, to 
the location in the font cache at 
which the desired font is stored. Any 
video attributes (such as underline, 
blink, reverse video, and one of eight 
colors in the case of a color monitor) 
are loaded into the corresponding 
location of the attribute buffer. This 
novel combination of a character buf­
fer containing references to code font 
locations (rather than the actual 
character codes like ASCII) and a 
large font cache play the same role as 
a normal character buffer and font 
ROM would in a conventional video 
display. The CRT (cathode-ray tube) 
controller chip accesses the character 
buffer one position at a time, the font 
address is referenced, and the pixel 
pattern is fetched and pipelined for 
display. The display refresh rate is ap­
proximately 72 to 76 interlaced half­
frames per second (it varies with 
display model and mode) . This re­
fresh rate corresponds to a pixel rate 
of about 40 MHz for the 15-inch 
display. 

The juggling of character fonts in 
the video RAM is also a little tricky 
but will not normally require a great 
deal of disk access. Perhaps half of 
the characters on a typical page of 
Japanese text will be one of the 100 
or so kana, and over three-fourths of 
the remainder will be from a group 
of 1000 or so heavily used kanji . 
Slightly more than 2000 different 
fonts can be stored in the font cache; 
if the most common characters are 
brought in at the beginning, only a 
handful will need to be added along 
the way. Of course, because all typ­
ing is done initially in kana, the 
screen responds to the typist's input 
immediately. Only the kana-to-kanji 
conversion process may be delayed 
by disk access. 

In graphics mode, the operation is 
somewhat different. The first third of 
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the video RAM is used as a screen 
bitmap, and the remainder for the 
font cache. (In character mode, the 
kanji fonts and surrounding blank 
spaces (24 by 24 pixels in a 26 by 29 
box) are loosely packed into 128 bytes 
per character. In graphics mode, the 
fonts are tightly packed into 72 bytes. 
Thus, even though the bitmap uses 
the first third of the video RAM in 
graphics mode, the remainder can 
still hold more than 2000 character 
fonts. )  The graphics programs per­
form the normal dot-addressable 
graphics operations within the bit­
map and can fetch character fonts 
from the cache, alter their size or 
orientation, and deposit them in the 
map as desired .  For color graphics, 
the system used is very similar to the 
original PC's. The horizontal resolu­
tion is halved, from 720 by 512 to 360 
by 512, and two contiguous bits in the 
bitmap are used to control each ad­
dressable dot, which allows four col­
ors to be displayed. One of these col­
ors is the background, so you actually 
get only three active colors. However, 

you do have a choice of what those 
colors are. 

Although the 5550 strikes an ex­
cellent balance among its many capa­
bilities, it is not really a strong 
graphics machine in comparison to 
more specialized systems. Though its 
resolution is very high for mono­
chrome, and above average for color, 
the use of the 6845 controller chip 
and processor-controlled bitmap 
graphics severely limits its speed for 
certain types of operations. In the 
previously mentioned benchmark 
te sts, the NEC-9801, another 
8086-based personal computer, com­
pleted an 1100-line star, programmed 
in BASIC, in just 6 seconds, com­
pared to almost 2 minutes for the 
5550. In most other respects, the 9801 
was comparable to the 5550 within a 
factor of about 1.5 either way. The 
NEC machine uses that company's 
�-tPD7220 graphics controller chip, one 
of the hottest on the market; the chip 
has hardware line generation and 
other state-of-the-art features. By go­
ing with the tried-and-true 6845, the 

Each Set : Only S 18.95 postpa id 
IBM Grey 0 Charcoal 0 (AZ Residents add 5% sales taxi 

NAME HOOLEON COMPANY 
ADDRESS 

Post Office Box 1810 B 

CITY/STATE/ZIP Cottonwood, Arizona 86326 

(602) 634·4503 & 634-4507WRITE CHECK OR MONEY ORDER TO HOOLEON COMPANY 
Dealer inquiries welcome 

VISA 0 OR MASTERCHARGE 0 GLA DLY ACCEPTED 

CARD # EXP. DATE _ 
SA TISFACTION GUARANTEED Y REFUNDED! 

same controller used in the American 
PC, IBM passed up a lot of graphics 
power it could have tapped for ap­
plications such as CAD (computer­
aided design), opting instead for bet­
ter character-handling performance. 
For the majority of office-oriented 
graphics applications, however, the 
system is more than adequate. 

The printer used with the 5550 
system is a very dense wire dot­
matrix type made by Oki Electric. 
The unit is configured much diE­
ferently from Okidata's American­
market printers. Their top-of-the-line 
Pacemark 2410 produces some of the 
best correspondence-quality print of 
any dot-matrix machine; it uses a 
nine-magnet print head and gener­
ates a 17- by 9-dot matrix by taking 
two passes at each line, displacing 
the paper a half dot between passes. 
By contrast, both the 16- by 16-dot 
and 24- by 24-dot character matrixes 
generated by the 5550's printers 
(designated 5553-A01 and 5553-B01, 
respectively) are created in a single 
pass. These printers have full-
resolution printheads, using 18 or 24 
magnets. The print wires are skewed 
so that the tiny dots (11 mil and 8 mil, 
respectively) overlap slightly. 

The print pattern is determined by 
dot information sent to the printer by 
the system unit. The printed charac­
ter font is the same as the displayed 
font; there is no internal character 
generation in the printer. As a result, 
the printer can produce an extensive 
range of styles limited only by the 
software. The word-processing soft­
ware, for example, supports half­
width, normal, and double-width 
printing of roman characters and kana 
and normal and double-width print­
ing of kanji. And because the pixel 
matrix is square, it is simple to rotate 
the characters to print Japanese text 
in the traditional fashion, vertical col­
umns proceeding from right to left. 
The printer also supports the same 
dot-addressable graphics utilities 
used for display-screen graphics. 
Some examples of the 24- by 24-dot 
characters display and printout are 
shown in figure 3. The print speed is 
60 kanji characters per second for the 
16- by 16-dot printer and 40 kanji per 
second for the 24- by 24-dot version. 
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Figure 3: Examples of the 5550 system 's displays and printouts. At upper left is an example of textual material displayed on a screen by 
the Japa nese-language word-processing function . At upper right is a screen display from Microsoft 's Japanese version of Multiplan. Below 
are exa mples of horizontal and vertical printout modes. All examples were produced in the 24- by 24-bit font. (Ma terial cou rtesy of IBM.) 
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Less
forYour
Money
If you do word processing on 
your personal computer, you
probably know that there are 
many programs for sale to help 
you with your spelling. But the 

spelling error you'll ever 
is p aying too much for your

spelling correction software. The 
Random House ProofReader 

you less for your money -
trouble, that is, and fewer 

spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words , depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re­
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2®, 
MS-DOS® and IBM Personal 
Computer® systems. 

of the 

House 
ProofReader 
sso 
For orders or information, see your 
local dealer or call 505-2 8 1 - 3 3 7 1 .  
Master card a n d  VISA accepted. O r  write 
Random House ProofReader, Box 3 39- B, 
Tijeras, NM 87059. Please enclose $50 
and specify your computer model, 
disk size and memory. 
Random House and the House design are registered 
trademarks of Random House, Inc. CP/M is a regis­
tered trademark of Digital Research, Inc. IBM and IBM 
Personal Computer are registered trademarks of 
International Busi ness Machines, Inc. MS-DOS is a 

. 
registered trademark of Microsoft, Inc.  
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Product Price Availability 

5551 System Unit, 256K-byte RAM, one 640K-byte 51/4-inch 
floppy disk: 

with 16- by 16-dot characters, for monochrome display $2560 now 
with 24- by 24-dot characters, for monochrome display $3230 now 
with 16- by 16-dot characters, for color display $2605 now 

5551 System Unit, 256K-byte RAM, one 8.1-megabyte hard disk, 
one 640K-byte 51/4-inch floppy disk: 

with 16- by 16-dot characters, for monochrome display $4745 12/83 
with 24- by 24-dot characters, for monochrome display $5415 12/83 
with 16- by 16-dot characters, for color display $4790 1 2/83 

System unit options: 
board cage $125 now 
128K-byte memory expansion board $375 now 
additional 640K-byte 51/4-inch floppy-disk drive $417 now 
SDLC/BSC communications adapter $417 now 
asynchronous communications adapter $250 now 
magnetic stripe reader adapter $313 now 

5553 Printer: 
for 16- by 16-dot characters and dot-addressable graphics $1120 now 
for 24- by 24-dot characters and dot-addressable graphics $1313 now 

5557 Printer: 
heavy-duty printer for multipart forms $5625 1 2/83 

5555 Display: 
12-inch monochrome for 16- by 16-dot characters $250 now 
15-inch monochrome for 24- by 24-dot characters $605 now 
14-inch color for 16- by 16-dot characters $915 12/83 

5556 Keyboard (three versions available): 
Japanese-language word processing and personal computing $200 now 
Japanese-language word processing and 3270 emulation $200 now 
3270 katakana keyboard format $200 now 

Japanese-Language Business/Personal Computing Software: 
Japanese-Language DOS/Basic l nterpreter/Font-16 (16- by 

16-dot) (JIS primary kanjij $125 now 
Same as above, with Font-24 (24- by 24-dot) $125 now 
Font-16 for IBM supplementary characters and JIS secondary

kanji' $83 now 
Font-24 for IBM supplementary characters and JIS secondary

kanji' $83 now 
Macro-Assembler $125 now 
BASIC compiler $250 now 
COBOL compiler $625 now 
FORTRAN compiler $333 now 
Pascal compiler $250 now 
M ultiplan $166 now 
M ultitool Chart $166 12/83 
M ultitool File $208 12/83 
Sort/Merge program $208 now 
BSC 3741 communications utility $158 now 
SNA/SDLC 3770 RJE utility $125 now 

Japanese-Language Word-Processing Software: 
Document program $41 7 now 
Dictionary/Font-16 (extended character set) $105 now 
Dictionary/Font-24 (basic character set) $105 now 
Font-24 (extended character set) $83 now 

Japanese-Language Online Terminal Software: 
3270 emulation/Font-16 (extended character set) $250 now 
3270 

kanji
kanji emulation/Font-24 (extended character set) $250 now 

Table 1: A price list. The 5550 is not yet available in the US, thus no US prices are quoted 
by IBM. The numbers listed in this table and quoted in the text are direct conversions 
from the Japanese price list, using an exchange rate of 240 yen to the dollar. Because it 
is widely agreed that the yen is currently undervalued with respect to the dollar by about 
20 percent, the numbers above should probably be increased somewhat to get an accurate 
picture of the system's real cost to the potential Japanese customer. 
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The Software 
The 5550 comes to market with an 

extensive repertoire of IBM-spon­
sored software. First and foremost are 
the packages that support the work­
station task environments (word­
processing and communications-ter­
minal functions) . The powerful 
word-processing software, developed 
by IBM, costs $525 to $600 for the 
Bunsho (Document) program and 
font libraries and gives the machine 
capabilities comparable to IBM's 
American Displaywriter system. The 
communications adapter and the 
three programs to support it (3270 
Kanj i Terminal emulator, BSC3741 
communications utility, and 3770 RJE 
utility) will be available soon . The 
word-processing program and the 
kanji terminal emulator run under a 
special dedicated operating system 
developed by IBM and resident on 
the program disks. 

The personal-computing functions, 
the BSC3741 utility, and the 3770 RJE 
utility run under Japanese Language 

DOS, Microsoft's Japanese version of 
MS-DOS. Several general applica­
tions packages and programming 
languages developed by Microsoft are 
available, inclu ding Multiplan 
spreadsheet; Multitool Chart and 
Multitool File are slated for Decem­
ber. (Interestingly, IBM has priced the 
Japanese version of Multiplan $100 
less than the English version . )  Inter­
preter BASIC, 8086 Macro-Assembler, 
FORTRAN, and Pascal are available 
now, and BASIC and COBOL com­
pilers were scheduled for October 
release. The existing literature does 
not mention any specific applications 
software, such as accounting pack­
ages, that might be offered by IBM 
later on. But Ashton-Tate has devel­
oped a version of dBASE II . for the 
5550, and there is a file communicator 
called D-COM that enables the 5550 
to exchange data with other popular 
Japanese microcomputers . And if the 
American PC is any precedent, the 
market should soon be flooded with 
5550 software. •  
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• Auto DiaL Telpac™ software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• 1\vo-Year Limited Warranty 
Password™ is the new USR™ friendly mo­
d e m  , d e s i g n e d  for u s e  w i t h  a n y  s m a l l  
com p u te r  o n  t h e  m a rket tod ay. We h ave 
compressed i n to i ts m i n  iature (shown ac­
tual  size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial  / answer and auto mode / s peed se­
lect there is l ittle to do but turn it on . So com­
p a c t  i t  m o u n t  s on t h e  c o m  p u t e r  w i t h  
Velcro® ; when you carry your com puter you 
can pocket your Password . So b r i l l i a n tly 
conceived i t  ach ieves a l l  this with just 1 2  
tiny i n tegrated circ u i ts (a presage of long 
trouble-free service). I f  your dealer doesn't 
know the Password yet, write or call  for com­
plete specifications. 
• Suggested list for Password complete with power, phone. 

RS2.32 interface cables. TelpacTM soft ware optional extra. $79. 
Password, Te lpac, USR logo and the U.S. Robotics corporate name 
are all trademarks of U.S. Robotics Inc. 

TM u.s. ROBOTICS I N C.TM 
1 123 WEST WAS H I  NGTON 
CHICAGO, I LLINOIS 60607 
(312) 733-0497 

Circle 485 on inquiry card. 



The Po rtable Printer 
withEverything! 
VERSATILE - S PRINTER hand les 
all your needs with ease. A built-in 
EasyLoad front sheet feeder fo r 
your letterhead . . .  adjustable trac­
to rs fo r yo ur  pfn fed paper . . . 

plus a straight through paper path 
fo r trouble free paper loading. 

FULLY FUNCTIONAL - SPRINTER 
. . .  the fastest 1 60 CPS dot matrix 
p r  i n t  e r  o n  t h e  m a r k e t  t o d ay. 
S PRJNTER gives you all  the func­
tions and features you need at the 
office, at home or on the go. 

PORTABLE - New mobility for the 
modern professional. S PRJNTER is 
a rugged and reliable printer that 
is s u i table fo r trave l i ng without 
sacrificing quality. 

TRAVEL WITH THE BEST! 

See the Sprinte r at your local 

computer store, or call us for the 

dealer nearest you. • (800) 82 . -8848 

Sheet Feed it . . .  DeskTop it . . .  Take it with you 

See us at (0fil1lᑳᑴᑵf"booth 1 3  36 

Micro Peripherals, I nc. 
4426 South Century Drive, Salt Lake City, UT 84 1 07 • (80 I )  263-308 1 
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Expanding on the PC 

A survey of expansion boards for the IBM Personal Computer 


Both the IBM Personal Computer 
and PC compatibles offer many fea­
tures computer users want, but no 
one system can please everybody. 
Rather than try to predict which fea­
tures most users will want and in­
clude those under the basic machine 
price, the PC and many PC com­
patibles include expansion slots . The 
result is a lower price for the basic 
machine plus greater flexibility for 
users who want to customize con­
figurations to meet their needs. 

Expansion slots, made famous by 
the Apple II, let you inst all 
printed-circuit boards to perform 
functions not provided by the com­
puter's standard hardware. 

Some of the add-on boards-disk­
drive controllers, memory-expansion 
boards, and printer and communica­
tions interfaces-appeal to large 
numbers of computer buyers. Other 
boards-for prototyping, program­
ming EPROMs (erasable program­
mable read-only memory chips), or 
converting analog signals for storage 
by the computer-target a much 
smaller percentage of PC and 
PC-compatible owners. Still, with 
these machines fast approaching the 
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mark of 1 million units sold, a small 
percentage represents a very large 
number of users . Obviously, a sub­
stantial market for expansion boards, 
including dozens with distinct func­
tions, exists . 

Tables on the following pages pro­
vide detailed information about ex­
pansion boards produced by )07 dif­
ferent manufacturers. The tables 
organize the boards by their func­
tions and list entries in alphabetical 
order by manufacturer within each 
category . (The exception is table 17, 
which lists miscellaneous boards 
alphabetically by function.) A sepa­
rate listing of manufacturers' ad­
dresses begins on page 178. 

Some expansion boards defy a 
simple description or are so unlike 
other boards that we couldn't in­
clude them in our survey listing. For 
example, Quadram Corp . offers a 
unique expansion board that enables 
the IBM Personal Computer to 
emulate an Apple computer. The 
$680 Quadlink board includes a 6502 
processor and 64K bytes of RAM and 
can run most Apple II or II Plus soft­
ware. According to Quadram, users 
can run programs concurrently m 

Apple and IBM modes, switching be­
tween the two at any time. 

Quadlink won't run software writ­
ten exclusively for the Apple He or 
software that uses a "half-track" 
copy-protect scheme, but it will run 
most other Apple software, includ­
ing high-resolution graphics . Quad­
link includes a game port that can be 
used in either IBM or Apple mode 
and can access other ports and 
expansion boards in the IBM PC. 

The Futurex Encryptor, from Jones 
Futurex Inc . ,  is a data-encryption 
board. The board encrypts, or trans­
lates, data into special codes that can 
be translated only by the Encryptor 
board. Data can thus be hidden from 
unauthorized users or can be trans­
mitted to another IBM PC equipped 
with the board without risk of eaves­
dropping. Five versions of the En­
cryptor, ranging from $300 to $600, 
are available for the IBM PC. 

Modular Expansion Boards 
Two expansion-board suppliers let 

you choose any combination of fea­
tures and upgrade already pur­
chased boards by selling modular ex­



$595 

$450 

pansion boards. The boards plug in­
to a standard expansion slot, and 
modules that perform particular 
functions then plug into the boards .  

Maynard Electronics' Sandstar 
Multifunction card, with room for up 
to six modules, costs $110. The Sand­
star Memory card, with room for up 
to 576K bytes of RAM (random­
access read/write memory) and three 
modules, sells for $230. The Sandstar 
Disk Controller Card, for $265, in­
cludes either two 5114 -inch and two 

8-inch dfsk-drive controllers or four 
5114 -inch controllers, plus room for 
three modules .  A clock/calendar 
module costs $85 more . Other avail­
able modules are a parallel port ($75), 
a serial port ($105), and a game 
adapter ($60) . 

Arby' s Combination Board costs 
$110 and can be expanded with a $90 
clock/calendar module, a $105 serial­
port module, and a $75 parallel-port 
module, allowing up to six modules 
in all. 

A Key to the Tables 

Because the tables accompanying this ar­

ticle cover a number of boards and their 
characteristics, some items are necessarily 
abbreviated. The following explanations of 
column headings and comments are there­
fore provided to help you get the most in­
formation from the tables. 

AID Lines: How many analog-to­
digital conversion lines are on the board, 
if any? 

Board Name: Some expansion boards 
may have more than one name, wh ile 
others may use the same name for several 
varia tions of the same board. 

Clock: A clock/calendar with battery 
backup is on the board. 

DIA Lines: How many digital-to­
analog conversion lines are on the board, 
if any? 

Digital 1/0 Lines: If the board can be 
used for special input/output functions, 
how many single-bit lines can be con­
nected? These I/0 lines can be used to 

transfer single-bit (on or off) information 
or to transmit or receive bytes of informa­
tion in parallel. 

E/EPROM Capability: The board can 
be used to program EPROMs or 
EEPROMs. 

Game Port: A standard game controller 
port is included. 

IEEE-488 Interface Included: A stan­
dard IEEE-488 port-also known as a 
GPIB (general-purpose interface bus) 
port-is included. 

Manufacturer's Name: Addresses are 
in a separate list beginning on page 1 78. 

Modem Included: A modem is in­
cluded on the board. 

N.A.: Information was not available. 
Parallel Ports: How many standard 

Centronics-type parallel printer ports are 
there on the board, if any? 

Price: Manufacturer's suggested retail 
price fo r the board with the options and 
memon; indicated. Although prices are 
listed for boards with 64K, 128K, 192K, 

Take time to consider what you 
want from your IBM PC, and then 
carefully research the available prod­
ucts to determine which ones best 
meet your requirements. The infor­
mation given here should get you 
started. With luck, you may find that 
the PC of your dreams is just an ex­
pansion board away. • 

Mark J. Welch is a BYTE staff writer. He can 
be reached at 70 Main St., Peterborough, NH 
03458. 

256K, 512K, and 1024K bytes of memory, 
some boards are available in other con­
figurations (usually multiples of 64K). 

Print Spooler: Software is included 
permitting part of the memory to be used 
as a print buffer. 

Prototyping: The board can be used to 
design and revise prototype versions of an 
expansion board . This is useful for creating 
boards with features not available from any 
company or for trying sample layouts of 
a board you plan to mass-produce and sell. 

Prototype Size: The size of the expan­
sion board, usually about 13 by 4 inches. 
Some boards are smaller to save money or 
to fit into the PC XI's smaller slots. 

RAM Disk: Software is included (at no 
extra charge) permitting the extra memory 
to be used as if it were a disk drive. 

Serial Ports : How many RS-232C 
serial interface ports (for printers, modems, 
and other communications uses) are in­
cluded on the board? 

Serial Parallel 
Manufacturer Board Name Port Port Price Comments 

Automated Business Machines CP/M-80 Adapter $545 

$760 CP/M i ncluded By ad DS2 

$660 CP/M included By ad DS1 

$875 CP/M 2.2 included; with 1 92K by1es, $995 California Computer Systems Z/Pius 

$850 allows CP/M to run under PC-DOS; has print-Microdisk 1 -DOS 
spooler capability 

$600 has RAM-disk capability Microlog Baby Blue 

Gateway Com mu nications PC-LN IM allows CP/M or networking 

Personal Data Systems Pack-Z80 

$595 has a clock Quality Computer Services Big Blue 

Table 1: Z80 coprocessors (all include 64K bytes of RAM) . Th e Z80 replaces the PC's standard 8088 processor as the central processor, 
letting you use both CP/M-80 software, which runs on the Z80, and standard IBM PC software, which runs on the 8088. Be sure 
to find out whether buying a particular board gets you the CP/M operating system or merely lets you use CPIM-based softwa re. 
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RAM Print OK-byte 32K-byte 64K-byte 1 28K-byte 
Manufacturer Board Name Disk Spooler Price Price Price Price 

AST Research M P  Series Memory Expansion • • $295 $395 

Alpha Byte Computer Products Memory Expansion 

Apparat Memory Card • $ 1 89 

Applied Business Computer Mega Board Al-1  5 1 2  $295 $38Ϩ 

Apstek AIM-256 $ 1 99 $269 $339 

Arby Expansion Memory $230 $295 

Automated Busi ness Machines Memory Expansion Modules $329 

Bitstream Memory Boards $ 1 29 $ 1 69 $229 

Chintronics M-1  92 Memory 

Computer Technology IRM Memory Boards $ 1 99 $299 

Innovations 

Datamac Computer Systems OM Memory Expansion Boards $395 $590 

Davong Systems DSI Memory Boards $265 $408 

Daystar Systems UltraRAM 

Hammond Computer Products PC/RAM Stack 

Hammond Computer Products PC/RAM Pack $495 

IDE Associates ID EA Memory Card $245 $320 

IBM 32K Memory Expansion $325 

lntermedia Systems Memory Expansion Modules 

Macrolink Memory Board $375 $475 

Maynard Electronics MEM Memory Expansion Modules $2 1 0  $305 $4 1 0  

Memory Technologies Versa-RAM • • $259 $339 $4 1 9  

Micro Express Memory Boards $299 $450 

Micro Match MM64 Memory Expansion Boards $ 1 45 $200 

Micro Network H igh Density Memory 

Micro Synergy Pro Series RAM $ 1 95 $275 $350 

Microlog L' i l  Red RAM Plus • $249 $299 

M icrosoft RAM Card • $495 $695 

Microtek HAL Series • • $299 

PC2 MEM Memory Boards 

Professional Data Systems Memory Boards $ 1 89 $289 

Pure Data Memory Expansion RAM Card 

Quad ram Memory Expansion Board $275 

RGB Systems Mile RAM $650 $720 

RGB Systems Error-Correcting RAM 

Raytronics Fleximem $229 

STB Systems I 64/1 92 • $294 

Semidisk System Semidisk I 

Semidisk System Semidisk I I  • 

Sigma Designs Memory Boards $295 $445 

Sigma Designs · SDI64 $ 1 50 

Tecmar RAM/ROM Board · $1 95 

Tecmar Forget-Me-Not CMOS $995 

Tecmar Dynamic Memory $289 $369 

VR Data Corp. IBM PC RAM $699 $799 $899 

Vista Computer Maxicard • $349 $449 

Wesper Microsystems Wizard PC Memory Card $250 $322 $545 

Zabek Memory Board 

Personal Data Systems Pack-RAM $225 $335 

Tall Tree Systems JRAM • • 

Super Computer Supermemory $295 

Table 2: Memory boards . Although most IBM PCs contain 64K bytes of RAM, many popular applica tions programs require more 
memory. The solution comes from memory-expansion boards available with 64K to 1024K bytes (1 megabyte) of RAM, usually in 
multiples of 64K. 
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1 92K-byte 256K-byte 384K-byte 51  2K-byte 1 024K-byte 
Price Price Price Price Price Comments 

$495 $595 

$345 $579 

$475 $565 $745 $925 

$409 $479 

$745 

$289 $349 

$259 

$399 $449 

$785 $980 

$552 $696 

$695 $895 

$1 1 95 

$995 

$385 $445 

$299 

$575 $675 

$5 1 0  $61 5 

$499 $579 $739 $899 

$750 

$255 $305 

$400 

$425 $525 $825 

$349 $399 

$895 $1 095 

$799 

$499 $799 

$529 

$425 

$790 $860 

$999 error-correcting capability 

EPROM capability 

$470 error-correcting capability 

$1  495 $2350 

$1 795 $2650 

$595 $695 

EPROM capability 

battery backup 

$439 $489 

$999 error-correcting capability 

$549 $649 $849 $1 049 

$695 $845 

$335 

$445 

$800 

EPROM capability · 



• • 

• • hard-disk 

• • 

display 

graphics 

$275 

$395 

$1 75 

$495 

$495 

$495 

$1 95 

$495 

$499 

$395 

$475 

$449 

8-inch-disk 5Y4-i nch-disk 
Manufacturer Board Name Price Interface Interface Comments 

•Arby Disk Adapter 

• includes parallel port Arby Disk Adapter 

Computer Technology Innovations IC5/8C 

Maynard Electronics Floppy Drive Controller $275 • includes parallel port 

Maynard Electronics Floppy Drive Controller $285 • includes serial port 

Paso Com Professional IV Series also includes interlace 

Sigma Designs Disk Drive Adapter $265 • includes clock 

Tecmar Floppy 5/8 Adapter 

Vista Computer Disk Master $299 • • also includes 8Y2-inch-disk interface 

Table 3: Disk-drive controllers. If you use a disk drive, you need a disk-drive controller. 

Serial Parallel 
Manufacturer Board Name Ports Ports Price Comments 

Control Systems Serial/Parallel Interlace 2 2 $300 4 PROM sockets 

Jack Strick & Associates Parallel/Serial Controller $225 

Paso Com Professional I l l  Series 1 

Paso Com Professional II Series 1 $159 has game port and clock 

Tecmar Scribe Tender 2 1 

Tecmar 2nd Mate 2 2 $295 

Tecmar Scribe Master 3 24 digital 1/0 lines 

Table 4: Multiple interface boards such as these offer both parallel and serial ports (see tables 6 and 13). 

Memory Parallel 
Manufactu re r  Board Name (by1es) Ports Color Price Comments 

California Computer Systems Supervision N .A. $800 1 32 by 44 text format on 
monochrome 

Conographic Cono Color 1 28K • $895 1 6  colors in  640- by 
400-pixel format 

Control Systems Artist I 5 1 2K • $3 1 95 1 024- by 1 024-pixel format 

Control Systems Artist I I  5 1 2K • $1 595 640 by 400 pixels 

Hercules Computer Technology Graphics Card , 64K replaces IBM board; 720 
by 348 pixels 

IBM Color/Graphics Adapter N .A. • $244 

Orchid Technology MGA Graphics Controller 64K requires IBM monochrome 
card; 720 by 350 pixels 

Plantronics Colorplus N .  A. • 320 by 200 pixels in  1 6  
colors; 640 b y  200 pixels 
in  4 colors 

Quad ram Ouadcolor 32K • .$295 1 6  colors, 640 by 200 
pixels 

Scion PC640 Professional Color Graphics N .A. • $1 595 1 6  colors, 640 by 480 
pixels 

Syntec Professional Graphics Generator N .A. • $7000 overlays; 5 1 2  by 5 1 2  
pixels, 1 6  colors 

Tecmar Graphics Master 1 28K • $695 up to 720 by 700 pixels 

USI Computer Products M ulti Display Card 32K • 

Table 5: Advanced graphics boards allow higher resolution or color graphics fo r the IBM PC; some boards include special software or 
allow use of a light pen or other special input devices . Currently, few software programs make use of the high-resolution or 
color provided bt; these boards. Until that situation changes, you may have to buy software from the graphics-board vendor or write it you rself. 
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M emory Serial Parallel 
Man ufacturer Board Name (bytes) Clock Ports Ports Price 

Apparat Print Spooler 64K $3 1 9  

Peri ph ex 1-Queue 64K • $495 

$395 

GM Enterprises Prototype Board $25 8 . 1  by 3.9 

IBM Prototype Card $45 N.A. 

Micro Match M M  77-1 Prototyping Board $45 N.A. 

Sigma Designs SDI M i niproto $25 N .A. 

Sigma Designs SDI Proto N .A. 

$45 

Vector Electronic Universal Wiring $24.26 1 3  .2 by 4 .2  

to  $39 

Table 9: Prototype boards help you create your own specialized IBM PC board. 

Circle 327 on Inqu iry card. _. 

Parallel 
Manufacturer Board Name Ports Price 

Control Systems Parallel Interface Adapter $105 

GM Enterprises Parallel 1/0 Adapter $149 

IBM Printer Adapter $ 1 50 

Quadram IPIC $1 1 0  

Super Computer Parallel Printer $75 

Table 6: Parallel boards. Parallel (or "Centronics-compatible") ports enable the IBM PC 
to interface with one or perhaps several parallel printers. 

Manufacturer Board Name Price 

Apparat Clock/Calendar $99 

Quad ram Ch ronograph $1  1 0  

Tecmar Time Master $ 1 35 

Table 7: Clocks with battery backup. These enable the PC to keep continuous track of 
the date and time and are helpful for sending electronic mail and for automatically insert­
ing the date in a form letter. 

Super Computer Superbuffer 64K 

Wesper Microsystems Wizard-Spooler SiP 1 6K $349 

Wesper Microsystems Wizard-Spooler P 1 6K $289 

Table 8: Print-spooler boards combine printer ports and memon; to provide a buffer (or 
spooler) that stores in a section of memory data that is to be printed. This lets the PC 
continue with other work while the printer is still printing. The boards listed here cm1 
only be used as buffers. Boards that include software for print spooling are listed in tables 
2, 14, and 1 5. 

Prototype Size 
Manufacturer Board Name Price (inches) 

AST Research WW-68 Wire-wrap Card $75 N .A. 

Advanced Computer Products Prototype Card $69 1 3  .2 by 4 

Apparat Prototype Card $29.95 8 . 1  by 3.9 

Automated Business Machines Development Card $49 N.A.  

$45 

Super Computer Prototyping Board $45 N.A.  

Tecmar Protozoa 42 square 



' 

G 

5Whltesmlths 

$55 

$35 

$795 

$85 

ERG768000 

MIN I-SYSTEMS 

0 Full IEEE 696IS100 compatibility 

HARDWARE OPTIONS 
0 BMHz, 10MHz or 12MHz 68000 

CPU
0 Memory Management 
0 Multiple Port Intelligent 110 
0 64K or 1 28K STATIC RAM 

(70 nsec) 
0 256K/512K or 1 MB Dynamic 

' RAM, with full parity (1 50 nsec) 
0 5 W' - 8" DID, D/S floppy disk 

drives
0 5M B·40MB hard disk drives 
0 Full DMA Disk Interface 
0 SMD Disk Interface 
0 Yc " tape streamer 
0 10 to 20 slot backplane 
0 20 or 30A amp power supply 
0 Desk top or Rack mount 

Memory Parallel Digital 
Man ufacturer Board Name (bytes) Ports Price 1/0 l ines 

GM Enterprises ParlePC Speech Synthesizer N A  1 $1 99 24 

Street Electronics Echo PC Speech Synthesizer 1 6  K $225 

Tecmar Speech Master N A $395 

Table 10: Speech synthesizers . If you want your PC to talk back to you, then a speech­
synthesizer board is the answer. Some boards include speakers, but some don't. 

Manufacturer Board Name Price 

Apparat PROM Blaster $1 29 

Super Computer Superblaster $225 

Tecmar E + EEPROM Programmer/Reader $495 

Table 11: EPROM and EEPROM programming boards make it easier to program erasable 
and electrically erasable programmable ROMs. 

Man ufacturer Board Name Price Prototyping 

AST Research Extendercabinets 
Advanced Computer Products Extender Card $40 

SOFTWARE OPTIONS Micro Match M M39-1 Extender

0 68KFORTH1 systems language Personal Computer Prod ucts Card Extender $50 

with MACRO assembler and 
META complier, Multi-user, 
Multi-Tasking 

0 Fast Floating Point package 
0 Motorola's MACSBUG 
0 IDRIS5 Operating System with 

C, PASCAL, FORTRAN 77, 
68K·BASIC', CIS COBOLn, 
RDBMS

0 UNIX2 Sys Ill C, etc. 
0 CP/M-68K3 0/S with C, 

Assembler, 68K·BASIC1 , 
68KFORTH1, Z80 EMULATOR', 

0 
APL 

Tecmar Extender Card $80 • 

Vector Electronic 3690-22 Extender $22.35 

Table 12: Extenders. When testing a homemade expansion board, an extender board is 
a handy option. It effectively "lifts " a card slot above the PC's case by plugging into an 
expansion slot and providing an identical connector on top. 

Serial 
Man ufacturer Board Name Ports Price 

AST Research CC-232 Advanced Communication 2 $295 

Computer Technology In  novations ISCDA-0 2 $1 25 

Control Systems 4 Serial 1/0 Ports 4 $395 

VED68K1 Screen Editor Control Systems Hostess Multiuser Host A 8 

Datamac Computer Systems DMS-1 1 $ 1 39 

Trademark 1 ERG, Inc. Datamac Computer Systems DMS-2 2 $ 1 99 

2BELL LABS 3Digltal Research IBM Asynchronous Communication Adapter 1 $ 1 20 

oMicro Focus PC2 COMM-1 1 

30 day delivery 
with valid Purchase Order 

. OEM prices avai lable 
For CPU, Integrated Card Sets 

or Systems. 

Empirical Research Group, Inc. 
P.O. Box 1 1 76 


M i  lton, WA 98354 


206·63H855 


PC2 COMM-1 2 $1  1 5  

Personal Systems Technology Asynchronous Commu ni cation Ports 2 $ 1 65 

Personal Systems Technology Asynchronous Communication Ports 1 $ 1 25 

Q uad ram RS-232C Asynchronous Adapter 1 $ 1  1 0  

Zen/Tek Dual COM Card 2 $ 1 20 

Zen/Tek Z-COM Card 1 $ 1 00 

Zabek 2SP 2 $ 1 65 

Table 13: Serial boards . A serial interface permits communication to a modem, a printer, 
or another computer. Serial ports are also known as RS-232C or asynchronous ports. (For 
boards offering both serial and parallel ports, see table 4.) 
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BA S F  Q UA L I M E T R I C™ F L E X Y D I S K S® 
B U I LT F O R  E T E R N I T Y - WA R R A N T E D  F O R  A L I F E T I M E . 

BASF Qualim etric FlexyDisks® o ffe r 
you more . . .  a n  extra ordinary n e w  
lifetime warranty.* Th e BASF Quali­
metric standard is a drama tic n e w  
international standard of quality in 
magnetic m e dia . . .  ins ura n ce th a t  
your most vita l information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can o ffer th is wa rra n ty with 
complete con fidence b eca use th e 
Qua lim etric standard reflects a con­
tin uing BASF comm itm ent to p erfec­
tion . . .  a process which begins with 
ma teria ls selection a n d  inspection, 
and continues through coating, pol­
is h in g, lub rica ting, testing, a n d  
100% error-free certifica tio n. Built 
in to our FlexyDisk jacket is a unique 
two-piece lin er. This BA SF fea ture 
traps damaging deb ris a way from 
the media surface, and creates extra 
space in th e head access area, insur­
ing op tim um m edia -to-h ead align­
m e n t. Th e result  is a life tim e o f  
outstanding performance. 

Wh e n  yo u r  in fo rm a  tion m u  s t  
b e  secure fo r th e fu ture, lo o k  for 
the distinctive BASF package with 
the Qualim e tric seal. Call 800-343-
4600 for the name of your n ea rest 
supplier. 

Circle 44 on inquiry card. 



. 1 

Anatron Multifunctioϧ RAM • • 

Print Serial Parallel Game OK-byte 
Man ufacturer Board Name Spooler Clock Ports Ports Port Price 

AST Research Combo Plus • • 

AST Research Megaplus I I  • • 

AST Research Six Pack Plus • • 

2 

Amdek M u  ltiple Adapter Interface 

Applied Business Computer M ega A +  • • 2 

Apstek AIC-256 • $299 

Chrislin Industries CI-PCM + 

Computer Technology In novations I M F-APGC • • 

Computer Technology Innovations ISC5A 

Combo Board 

$370 

$395 

$319 

$319 

Datamac Computer Systems 

Davong Systems ASYNC + RAM 2 

Daystar Systems U ltra55 • 2 • 

Easitech Easiboard I I  • • 2 $350 

Easitech Easiboard • • $325 

IDE Associates IDEA Plus • • 

Indigo Data Systems PC Mu ltipak • • $297 

lntermedia Systems Memory Expansion Module 2 

MK Research RAM Card with RS-232C $ 1  79 

Maynard Electronics Memory Board with Serial Ports 2 

Memory Technologies Versa-RAM Plus I I  • • 

Memory Technologies Versa-RAM Plus I I  • • 

Memory Technologies Versa-RAM Plus I I  • • 

Memory Technologies Versa-RAM Plus • 2 $299 

Memory Technologies Versa-RAM Plus II • • 

Micro Network Combination Memory Board • 

Micro Synergy Pro Series 5 • • 

Micro Synergy Pro Series 3 $275 

Microcomputer Business Industries Monte Carlo GT • 1 • 

Microcomputer Business Industries Monte Carlo Quatro • 

Microcomputer Business International MegaRAM 2 

Microtek HAL (parallel and serial ports) • 

Microtek Tele-buffer PC • • 

Paso Com Professonal I Series 

Personal Data Systems Pack-RAM + Combo Card • 

Personal Systems Technology lime-Spectrum • 

Quad ram QuadRAM 5 1 2 +  

Quad ram Quadboard • 1 

Quad ram Quadboard II • 2 

Raytronics RAMPLUS Multifunction • 

STB Systems RIO Plus • • • 
STB Systems RIO • 1 • 
STB Systems Super RIO • • 2 • 
Seattle Computer RAM + $220 
Seattle Computer RAM + 3 with Memory • $320 
Sigma Designs System Support + Memory • • $295 
Sigma Designs System Support Card Stack 

Starware Tenley Board • 
Tava Trump Card • 
Tecmar 1 st Mate • 

Universal Micro Clock/Memory • 

Vista Computer Multicard • 
ZerVTek Memory • 

Table 14: Multifunction boards with memon;. By combining many capabilities, these boards help you get the most use from the PC's 
five expansion slots. (For multifu nction boards without memon;, see table 15.) 
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$545 $585 

$99 $465 $680 

$445 

$465 

$495 

$575 

$699 

$395 

$529 

$572 

$749 

$719 

$579 

$695 

$595 

$499 

$699 

$699 

64K-byte 1 28K-byte 192K-byte 256K-byte 384K-byte 51 2K-byte 
Price Price Price Price Price Price Comments 

$495 $695 

$395 $495 $595 $695 $970 

$395 $495 $595 $695 

$395 $595 

$799 indudes monochrome adapter 

$325 $415 $505 $595 

$369 $439 $509 $579 

$795 indudes memory battery backup 

$395 $595 

game, parallel, and extra serial ports $50 each$1090 

$895 game port $50 extra 

$445 $495 

$265 $355 

$550 

$385 $580 

$595 

$675 $750 

$445 $520 

$736 $892 

$595 $795 

$420 $620 

$395 $595 

$395 $470 $530 $595 

$365 $432 $499 $565 

EPROM capability 

$570 $785 

$509 $589 $669 

$1 095 

$579 

$645 

$695 

$575 

$999 

$1 199 auto-diaVauto-answer programmable modem 

$455 $535 

$735 

$575 $665 $930 $1 100 extra serial port and/or parallel port optional 

$550 $895 

$595 

$429 

$479 

$455 

$369 $439 

$455 $535 

$475 $550 

$360 

$425 $505 

$375 $440 

$300 

$499 

$375 

$495 $61 5 

$395 

$325 

$459 

$475 

$395 

$559 $639 

$535 $615$509 $695 

$615 

modem induded 

$625 

$520 $595 

$645 

$510 

$500 

$295 

$855 

$395 

$389 $599 

$649 

$739 

$659 

$475 $739 

$295 $370 $445 $520 

$395 

$575 $875 

$595 

$899 indudes hard-disk interface 

indudes hard-disk interface 

$1 336 indudes hard-disk interface 

$470 $545 $620 

$195 

$445 

$589$389 $469 $539$488 $578 

$399 $499 $599 

$395 $575 $665 $1 025 available with extra serial port instead of parallel port 
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$398 $668 

$485 



• 

$165 

$225 

$149 

$149 

$195 

$245 

$1 75 

$225 

$155 

$279 

$249 

Manufacturers' Addresses 

Advanced Computer Products 
1310B East Edinger Ave. 
Santa Ana, CA 92705 
(714) 558-8813 

ALL Computers Inc. 
1 10  Bloor St. W, Suite 501 
Toronto, Ontario, 
Canada M5S 2W7 
(416) 960-01 1 1  

Alpha Byte Computer Products 
31245 La Baya Dr. 
Westlake Village, ·cA 91362 
(213) 706-0333 

Amdek Corp. 
2201 Lively Blvd. 
Elk Grove Village, IL 60007 
(312) 364-1 180 

Anatron 
202 West Bennett St. 
Saline, MI 48176 
(800) 521-0521, (313) 429-2678 

Apparat Inc. 
4401 South Tamarac Pkwy. 
Denver, CO 80237 
(303) 74 1-1 778 

Applied Business Computer Co. 
330 East Orangethorpe Ave., Suite C 
Placentia, CA 92670 . 
(714) 993-1 101 

Apstek Inc. 
2636 Walnut Hill Ln . ,  Suite 335 
Dallas, TX 75229 
(214) 357-5288 

Arby Corp. 
1617A Massach usetts Ave. 
Cambridge, MA 02138 
(617) 864-5058 

AST Research Inc. 
2372 Morse Ave. 
Irvine, CA 92714 
(714) 540-1333 

Automated Business Machines Inc. 
29352 Avocet Ln. 
South Laguna, CA 92677 
(714) 859-6531 

Bitstream Inc. 
POB 809 
Loxahatchee, FL 33470 
(305) 798-0025 

Byad Inc. 
101 Liang Dr. 
Barrington, IL 60010 
(312) 539-4922 

Cactus Technology Inc. 
3024 North 33rd Dr. 
Phoenix, AZ 85017 
(602) 269-2440 

California Computer Systems 
250 Caribbean Dr. 
Sunnyvale, CA 94086 
(408) 734-5811  

RAM Print Serial Parallel . Game
Disk Ports Ports Port Manufacturer Board Name S pooler Clock Price

1/0AST Research Plus II • • • 

Apparat Combo Card • • 

Applied Business Computer A+ • • • 21/0
SIC-1 

$189 

• 

•Apstek 

Apstek PIC-1 • 

Automated Business Machines Omni·board • 2 • $485 


Easitech Easistart • • • $350 


M & R Enterprises Sup'r Access I 7 $695 

$400Maynard Electronics Roppy Controller 

Micro Network Combination Peripheral 

Personal Data Systems Pack-Combo • 

Personal Data Systems Pack-Combo • 

$289 

Personal Systems Technology limeport • 

Personal Systems Technology Uniport • 

RGB Systems Three in One Board 2 • 

•STB Systems Super 1/0 • •

1/0STB Systems STB • 2 

RAM + 3  

• $249 

• 

1 $21 0 Seattle Computer 

Tecmar Lab Master • 3 $995 

Vista Computer PC Clock 1/0 • $21 0 

Vista Computer PC Master • 2 • $449 

Vista Computer PC Expander • 2 • $349 

Vista Computer PC Extender • 2 


PC Extender Plus • ..
Vista Computer $299 

Vista Computer PC Extender + Vd.ce • 2 • $399 


Ziatech ZT1 488 GPIB Controller • $485 


Table 15: Multifunction boards without memory. (For multifunction boards with memory, see table 14.) 
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Cermetek Microelectronics Inc. 
1308 Borregas Ave. 
Sunnyvale, CA 94089 

(408) 734-8150 


Chintronics Co. 
19 Longmeadow Rd. 

Chelmsford, MA 01824 

(61 7) 256-7862 


Chris/in Industries Inc. 

31352 Via Colinas 

Westlake Village, CA 91362 

(213) 991 -2254 

Computer Technology Innovations 
965 West Maude Ave. 
Sunnyvale, CA 94086 

(408) 245-4256 


Conographic Corp. 
2268 Golden Circle 

Newport Beach, CA 92660 

(714) 642-6 778 


Comments 

game, parallel, or extra serial ports, $50 each 

fits small slots of PC XT version 

fits small slots of PC XT version 

monochrome adapter 

indudes 12()(} bps mcx:Jem 

indudes 51/4-inch-disk interfaoe 

indudes 51/4-inch and hard-disk interfaoes 

extra serial port, $50; EPROM capability 

indudes hard-disk interfaoe 

indudes hard-disk interfaoe 

1 6  ND lines, 2 D/A lines, 24 digital 1/0 lines 

indudes speech synthesizer, hard-disk interfaoe 

indudes speech synthesizer 

indudes IEEE-488 interfaoe 

Control Systems 
2855 Anthony Ln. 

Minneapolis, MN 554 18 

(612) 789-2421 


Datamac Computer Systems 

680 A/manor Ave. 

Sunnyvale, CA 94086 

(408) 735-0323 


Data Translation 
100 Locke Dr. 

Marlborough, MA 01 752 

(61 7) 481-3700 


Davong Systems Inc. 

217 Humboldt Court 

Sunnyvale, CA 94086 

(408) 734-4900 


Daystar Systems Inc. 
1051 1 Church Rd. , Suite A 

Dallas, TX 75238-9990 

(214) 341-8136 


Easitech Corp. 
2215 Perimeter Park, Suite 22 

Atlanta, GA 30341 

(404) 452-7576 


Flagstaff Engineering 

2820 West Darleen 

Flagstaff, AZ 86001 

(602) 774-5188 


Force Technology Corp. 
POB 20955, Almaden Valley Sta. 

San Jose, CA 95160 

(408) 268-3359 


Gateway Communications Inc. 

16782 Red Hill Ave. 

Irvine, CA 92714 

(714) 261-0762 


Giltronix Inc. 
3780 Fabian Way 

Palo Alto, CA 94303 

(415) 493-1300 


GM Enterprises Inc. 

485 East Granville Ave. 

Roselle, IL 60172 


- (3 12) 893-1 1 71 


Hammond Computer Products Inc. 
3800 Crossbend Pl. 
Plano, TX 75023 

(214) 596-0130 


Hayes Microcomputer Products Inc. 

5963 Peachtree Industrial Blvd. 

Norcross, GA 30092 

(404) 449-8791 


Hercules Computer Technology 

2550 Ninth St. , Suite 210 

Berkeley, CA 94547 

(415) 654-2476 


IBM Corp. System Products Division 

POB 1328 

Boca Raton, FL 33432 

(800) 447-4700 


IDE Associates 
7 Oak Park Dr. 

Bedford, MA 01 803 

(61 7) 275-4430 


Indigo Data Systems Inc. 
100 East Nasa Road One, Suite 107 

Webster, TX 77598 

(713) 488-8186 


Information Technologies Inc. 
7850 East Evans Rd. 
Scottsdale, AZ 85260 

(602) 998-1033 


Intelligent Technologies International 
Corp. 

151 University Ave. 
Palo Alto, CA 943 01 
(415) 328-241 1  


Intermedia Systems 
10601 South DeAnza Blvd. 
Cupertino, CA 95014 

(408) 996-0900 


Jones Futurex Inc. 
9700 Fair Oaks Blvd., Suite G 
Fair Oaks, CA 95628 

(916) 966-6836 


Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 

(212) 860-0300 


Macro/ink Inc. 
1 1  50 East Stanford Court 

Anaheim, CA 92805 

(800) 854-3332, (714) 634-8080 


Manufacturers ' Addresses continued on page 180 
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$995 

$349 

$495 

$445 

$695 

$295 

Maynard Electronics 
400 East Semoran Blvd., Suite 207 . 

Casselberry, FL 32707 

. Memory Technologies Inc. 
4343 Grand Prix Dr. 
POB 508 

(800) 348-33 77, (219) 72 2-1454 

Microcomputer Business Industries 

Serial Parallel 
Man ufacturer Board Name Ports Ports Price Comments 

Automated Business Machines Telephone Receptionist Adapter auto-dial/auto-answer, 300/1 200 

bps, speech synthesizer 

Cactus Technology PC-COM-300 

Cermetek Microelectronics Info-Mate 21 2A PC auto-dial/auto-answer, 300/1 200 bps 
Hayes Microcomputer Smartmodem 1 200B $599 

Products 

Micro Network Advanced Commu nications Board $895 

Microlog Baby Talk $895 includes Z80 coprocessor, 64K 

bytes, clock 

Microperipheral PConnection $279 auto-dial/auto-answer, speaker, 

clock 

Pacific Coast Peripherals Communication Utility $349 

SSM Microcomputer Products PC Modemcard $349 300 bps, $549 for 300/1 200 bps 

Tecmar 3rd Mate 2 

Tecmar Modem 1 200 300/1 200 bps 

Tecmar Modem 300 300 bps 

Intelligent Technologies PC Express $895 

Table 16: Integral-modem boards, like separate-unit modems, permit use of standard telephone lines for computer communications. Although 
the integral unit takes up one PC expansion slot, it requires no additional RS-232C port, cables, or desk space. 

Micro Interface Inc. Microtek Inc. 
Manufacturers ' Addresses continued: 3 1 1 1  South Valley View Blvd. #1-101 

Las Vegas, NV 89102 
4750 Viewridge Ave. 
San Diego, CA 92123 

(702) 871-3263 (800) 854-1081, (6 19) 569-0900 

Microlog Inc. Microware 
222 Route 59 POB 79 
Suffern, NY 10901 Kingston, MA 02364(305) 33 1 -6402 
(914) 368-0353 (61 7) 746-7341 

Micro Match MK Research 
10049 Commerce Ave. 
Tujunga, CA 91042 

1 7842 Iroine Blvd., Suite 122 
Tustin, CA 92680 

(213) 353-5929 (714) 73 1-5201 

Micro Network Corp. Mountain Computer 

Logansport, IN 46947 

Corp. 511  1 1  th Ave., Suite 429 300 El Pueblo Rd. 
Minneapolis, MN 55415 1019 8th St. 

Golden, CO 80401 
Scotts Valley, CA 95066 

(612) 333-4303 (408) 438-6650 
(303) 279-8438 

Microcomputer Business International 
POB 16115 
Iroine, CA 92713 
(714) 553-0133, (714) 727-0202 

Microdisk 
1422 Industrial Way 

POB 1377 

Gardneroille, NV 89410 
(702) 782-8105 

Micro Express 
23392 Devonshire Dr. 

Eltore, CA 92630 

(714) 859-7575 
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Microperipheral Corp. 
2643 151st Place NE 
Redmond, WA 98052 
(206) 881-7544 

Microsoft Corp. 
10700 Northup Way 
Bellevue, WA 98004 
(206) 828-8080 

Micro Synergy 
187 Ulmerton Rd. 
Largo, FL 33544 
(813) 535-6655 

M & R Enterprises 
910 George St. 
Santa Clara, CA 95050 
(408) 980-0160 

National Instruments 
12 109 Technology Blvd. 
Austin, TX 78727 
(800) 531-5066, (512) 250-91 19  

Orchid Technology 
47790 Westinghouse Dr. 
Fremont, CA 94539 
(415) 490-8586 

Manufactu rers ' Addresses continued on page 182 



-- r. n 
why: 

1 .  TYVEK' spunbonded 
olefin has more than twice 
the strength of good quality 
paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth and 
nonabrasive. 

4. TYVEK is chem ically 
clean . . .  has a neutral pH. 

5. TYVEK reduces static 
problems. 

6. TYVEK is unaffected by 
water. 

With TYVEK, you don't 
have to compromise on any 
important sleeve criteria. 
Yo u get it all. That's why 
TYVEK is still the best way to 
protect your diskettes. 

For more information, 
write: Du Pont Company, 
Room X401 33, Wilmington, 
DE 1 9 898. *Du Pont registered trademark. DuPont makes TYVEK, not sleeves. 

Circle 160 on inquiry card. 



Man ufacturers ' Addresses continued: 

Pacific Coast Peripherals 
34BO Granada Ave., Suite 224 

Santa Clara, CA 95051 

(40B) 247-1 720 


Paso Com 
POB 2603 

Mission Viejo, CA 92690 

(714) ' 552-0130 


PO 
595 Testoria Ave. 
Sunnyvale, CA 940B6 
(40B) 735-0323 


Periphex Inc. 
149 Palmer Rd. 
Southbury, CT 064BB 
(BOO) 221-0732, (203) 264-7937 


Personal Computer Products 

1400 Coleman Ave., Suite C-1B 

Santa Clara, CA 95050 

(40B) 9BB-0164 

Personal Data Systems Inc. 
1 1 1  0 Wrigley Way 

Milpitas, CA 95035 

(40B) 262-7BBO 

Personal Systems Technology Inc. 
15B01 Rockfield, Suite A 
Irvine, CA 92714 


Plantronics Division 
Frederick Electronics 
7630 Hayward Rd. 
POB 502 

Frederick, MD 21 701-0502 

(301) 662-5901 


Professional Data Systems Inc. 
2630 Walnut Ave., Suite H 
Tustin, CA 926BO 
(BOO) B54-B42B, (714) 730-7207 


Pure Data Ltd. 
950 Denison St., Unit 1 7  

Markham, Ontario, 
Canada L3R 3K5 
(416) 49B-1616 

Quadram Corp. 
4355 International Blvd. 
Norcross, GA 30093 

(404) 923-6666 


Quality Computer Services 
1 7B Main St. 
Metuchen, NJ OBB40 
(BOO) 63 1 -5944, (201) 54B-2 135 


Raytronics 
4901 Morena Blvd., Bldg. 900 

San Diego, CA 92 1 17  

(BOO) B54-1 0B5, (619) 270-4000 


RGB Systems 
3375 Woodward Ave. 

Santa Clara, CA 94050 

(40B) 74B-0400 


Scion Corp. 
12310 Pinecrest Rd. 

Reston, VA 22091 

(703) 476-6100 


Seattle Computer 
1 1 14 Industry Dr. 
Seattle, WA 9B1BB 
(BOO) 426-B936, (206) 575-1B30 

Semidisk System 
POB GG 
Beaverton, OR 97075 

(503) 642-3 100 


Sigma Designs Inc. 
3B66 Eastwood Circle 

POB 3765 

Santa Clara, CA 95055 

(40B) 496-0536 


SSM Microcomputer Products Inc. 
2190 Paragon Dr. 
San Jose, CA 95131 

(40B) 946-7400 


Starware 
1 701 K Street NW, Suite BOO 
Washington, DC 20006 

(202) 466-7351 


STB Systems Inc. 
1 701 North Greenville, Suite 703 

Richardson, TX 75075 

(214) 234-B750 

Street Electronics Corp. 
1 140 Mark Ave. 
Carpinteria, CA 93013 

(B05) 684-4593 


Jack Strick & Associates 

949 South Southlake Dr. 

Hollywood, FL 33019 

(305) 925-7004 


Super Computer Inc. 
1 710 East Newport Circle, Suite P 

Santa Ana, CA 92 705 

(714) 540-1BBO 

Symtec 
15933 West B Mile 
Detroit, MI 4B235 
(313) 272-2950 


Tall Tree Systems 
1036 Los Altos Ave. 

Los Altos, CA 94022 

(415) 94 1-5500 


Tava Corp. 
1 71 1  Corinthian Way, Suite 1011 

Newport Beach, CA 92660 

(714) 261-0200 


Tecmar Inc. 
6225 Cochran Rd. 

Cleveland, OH 44139 

(216) 349-0600 


Universal Micro Inc. 

6302 Odana Rd. 

Madison, WI 53719 

(60B) 274-6100 


USI Computer Products 
71 Park Ln. 
Brisbane, CA 94005 

(415) 46B-4900 

Vector Electronic Co. Inc. 
12460 Gladstone Ave. 

Sylmar, CA 91342 

(213) 365-9661 


Vista Computer Co. Inc. 
1317 East Edinger 

Santa Clara, CA 92 705 

(714) 953-0523 


VR Data Corp. 
777 Henderson Blvd., N-6 

Folcraft, PA 19032 

(BOO) 345-B1 02, (215) 461 -5300 

Wesper Microsystems 
14321 Myford Rd. 
Tustin, CA 926BO 
(BOO) B54-B737, (714) 730-6250 


Zen!Tek Corp. 
455 Whitepine Dr. 
Salt Lake City, UT B4107 
(B01) 263-3925 


Ziatech Corp. 
3433 Roberts Ln. 
San Luis Obispo, CA 93401 

(B05) 541-04BB 

Zabek 
7343 J. Ronson Rd. 
San Diego, CA 92 1 1 1  

(714) 571-6971 
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FI N ANCIA L 

Look, Ma, no hands! 

If you don't type, you 've prob­
ably longed for the day when 
you could simply talk to your 
computer. It's here. 
Your voice can set you free. 
Wi th the Voice Input Module 
from VMC, you can "train" your 
Apple II, lieX or Franklin® to per­
form as many as 80 different 
spoken commands , in unlim­
ited subsets, with near-perfect 
recognition. 

PR I NT 
RE PORT 

So where you used to type
"/ P return - "  1\ CO return N39 
return" you canjust say "print." 
Command performance. 
The Voice Input Module works 
parallel to the keyboard with all 
existing applications software. 
So you can typ e if you need to , 
or do anything from electronic 
spread sheets to word pro­
ces sing to games with voice 
control alone. Either way, you 'll 

increase your productivity and 
have fun doing it. 

Demand a demonstration. 
You won't believe it until you 
see it. So see the Voice Input 
Module at your ne arby com­
puter store today. 

And find out how little you'll 
miss typing. 

Apple li and lie are registered trademarks of Apple Computer, 

Inc. • Franklin is a registered trademark of Franklin 

Computer, Inc. 

v I ftn YOUR VOICE CAN SET YOU FREE. 
@ƥ©)MƤ�}Ƨ( 

See us at Comdex booth 4544. 

V O I C E  M A  C H I N E  C O M M  U N  I C A T I O N S  
1000 South Grand Avenue • Santa Ana, California 92705 • Telephone (7 14) 54 1·0454 for the dealer nearest you. 
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Board Type Manufacturer 

analog/digital i nterface Data Translation 

analog/digital interface Data Translation 

BSR X1 0 interface Automated Business Machines 

BSR X1 0 interface Tecmar 

bus analyzer Personal Computer Products 

communications I nformation Technologies 

communications Personal Data Systems 

communications coprocessor Personal Systems Technology 

controller/sensor Tecmar 

digital/analog interface Tecmar 

digital/analog interface Tecmar 

digital I/O Tecmar 

emulator Personal Systems Technology 

game controller I B M  

GPIB/IEEE-488 interface National I nstruments 

hard-disk i nterface Tecmar 

modular multifunction Arby 

motor controller Tecmar 

network interface Davong Systems 

network interface Orchid Technology 

network interface Tecmar 

PAL programmer Force Technology 

speech digitizer Mountain Computer 

speech recording/playback Flagstaff Engineering 

Board Name Price Comments 

DT2801 $1  1 95 1 6  A/0,2 D/A, 1 6  digital 1/0 
l ines; clock 

DT2805 $1 295 1 6  A/D,2 D/A, 1 6  digital I/O 
lines; clock 

BSR-X1 0 Adapter $2 1 5  

Device Master $245 includes clock 

Bus Analyzer $295 

Linkup · $795 auto-dial/auto-answer 
(no modem); includes two 
serial ports 

Pack-Comm $495 

DCPI-88 Communications Processor $695 i ncludes 8088, 64K bytes, 
two serial ports 

Distance Tender $495 allows sensors to measure 
distance 

DADIO $395 4 D/A, 24 digital 1/0 lines 

Lab Tender $495 32 AiD, 1 6  D/A,24 digital 1/0 
l ines 

Base Board $345 96 digital 1/0 lines 

3278-Coax $395 provides 3278-terminal 
emulation 

Game Control Adapter $55 

GPIB-PC $385 includes IEEE-488 interface 

Winchester Share System Adapter $395 allows four PCs to share 
one hard disk 

Combi nation Board $1  1 0  

Stepper Motor Controller $495 CY5 1 2  interface; includes 
four serial ports 

M ultilink Network Card $595 compatible with ARCNET 
and Xerox network 
protocols 

PC-net Adapter Card $695 requires 1 28K bytes 

Ethernet Link $950 

PAL Programmer $995 programs 20- to 24-pin PAL 
chips 

Supertalker I I  $350 includes 32K bytes 

Voice Connection $ 1  79 digitize message, playback, 
auto-dial/auto-answer 

$495 controls videocassette 

$345 

$995 

VCR controller Tecmar VCR Controller 
recorder 

digitizes video-camera video digitizer Tecmar Video Van Gogh 
output 

voice digitizer Tecmar Ethernet Companion $695 

voice recognition Tecmar Voice Recognition software included, 200-word 
vocabulary; 8K-byte RAM 

Table 17: Miscellaneous boards. 
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Here are j ust a few ways P E N PAD® 
can be used : 
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ORDER ENTRY · 
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SCIENTIFIC 
EQUATIONS 

CONTROLS AT THE 
TOUCH OF A PEN 

CAPITAL GA!NS CHART 

1918 IVJ9 !9!5t' 1991 196.2 
INDUSTRIAL AND 

BUSINESS GRAPHICS 

Only PENPAD® allows you to perform the functions of a keyboard, 
mouse and graphics tablet with a single, friendly means of input-
a pen. 

Only PENPAD® has Dynamic Character Recognition which converts 
your own handwriting into characters and displays them on the screen as 
if they were typed on a keyboard . 

Only PENPAD® lets you compose text and graphics on the screen 
simu ltaneously. It combines the freehand capability of a m u  lti-color high 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 

Only PENPAD® puts the cursor in your hand at the point of your pen. 
Write anywhere or touch user-programmable function areas on the tablet. 
You can design function areas in any size or location on the paci dnd 
point to objects and icons at the touch of a pen .  

Not only can PENPAD® draw circles around a keyboard and a mouse, 
it also lets you enter text by handpri nting, select your own commands, 
use objects and icons, and sketch out rough ideas . . .  all with one hand tied 
behind your back . 

• PEN PAD® works with most popular PC's like IBM,  Apple, Wang, DEC, Seiko, and others. 
• Software product developers call for special opportunities. 

Pencept, Inc. 39 Green Street, Waltham, Massachusetts 021 54 0 Telephone: (617) 893-6390 I"ENCEP T 
Circle 357 on inquiry card. 
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I \AD #9831 
REFERENCES: 

* Means a BEST buy 

.apple:!( supphj center SQFTWAR£ on disk for Apple II/II + !l ie 

HARDWARE tor Apple l l/11 + /lle 

• OVERSTOCK SPECIALS • 
WHILE THEY LAST

LIST OURFOR APPLE llnl +llle PRICE PRICE
*ALS. Syne1'g1zer - Scalc · Condor 111 - \ 5 749 S199
* Axlon. 320KRAM 01skSystem ( - ore\ 51000 5650
*CCS. Senal lnterface 771 OA (Set Baud) 5 150 s 99
•ComX. 16K RAM Card. 1Yr.Wiy.. for l l- 5 179 5 39

Microsoft. 16KRAMCard for I I - 5 100 5 69
Saturn Systems.32K RAM Card for I I- 5 249 $169 

64KRAMCard lor II· 5 425 S299
128K RAMCardlor l l ·  s 599 S399 

SiliconValley.Word Handler 5 250 s 39 
* Us! Handler 5 90 5 35

Videx. Videoterm.SOcolumncardfor I I•  5 345 $229 

DISK DRIVES for
APPLE 1 1+ /lle

*CENTRALPT.. Filer. Ulilily & Ajlple OOS 20 s 1 5

rzBiJ P:2..143KOlskDrive 5 479 $ 219
Kl.CootrollerCard 5 100 5 79

MICRO-SC''*A40, 160K. Drive 5 449 5 299
*A70.286K.Orive 5 599 s 299

A40 A70Conlroller 5 100 5 79 

Rana Elile I , 163K,40TK 5 379 5 249 
Elile 2,326K, 80TK 5 649 $ 399• Elite3,652K, 160TK 5 849 $ 499
ElleConlroller 5 145 $ 84az!I*I43K Drive. II2 High s 379 S 259 
Controller Card. 5 89 s 69
•ElectrOnics by ComX 

V/S TA DiskPakVI200, 6MBBac!<upSys. 51549 $1049
*V100DOual8", Sid. Formal 52195 $ 995 

VIDEO CARDS 
*ALS,Smanenm ll{+ ore)

ComX. 80roJ64KAdde!{lie)
Videx, Vrdeoterm80col. I+ ore) 

* UltraTenm {+ ore)
SoHVrdeo Swnch {II t I
Enhancer II III +I
FunctionSirip{ll+} 

s 179 $139
s 295 $145 
s 345 $229
s 379 $279
5 35 $ 25 
s 149 $ 99
5 79 $ 59

We Have Full Videx Une. Call. Up lo35% off.
Vista, VisionSO s 2B9 $199 

MISCELLANEOUS 
ALS,TheCPIMCardV3.0{ t ore) 5 399 $299

z-card I+ ore) s 169 $129
Color II{+ ore) 5 179 1139

ASTAR, RFModulalor, louseTV 5 35 $ 25
* CCS, Serial lnlerlace7710A 5 150 $ 99
*c.ntrall'oint,Aiaskacard{oopier,+ e<e) 5 130 1 99

Eastside, Wild Card {ooϼer. + ore) s 130 $ 99Kensington,System Saver 5 90 I 65 
KeyTronic, KB200keyboard {II+) 5 298 1219

*Koala.Graph<s Pad 5 125 85
MarketMicroscope 5 700 5525 

Kraft,Joystir:l< {Apllnl t I s 65 s 49
Paddle {Apll/11+) s 50 

M&R,SupRian {+ ore) s 50 

$

$ 39
$ 39

*MicrosoH, zao SoHcard 1+ ore) 5 345 $235
Z80 SoHcard Plus{+ ore) 5 645 $459
Soltcard Pterrium Pad< {II+) $ 695 $495
SoHcardPterriumPad<{lle) $ 495 $395 

Micro Tel<, 0\Jmpling 64, Buffer s 349 1Ɲ9 
* Orange Micro, GrapplerPius(eor +) $ 175 1119

16KBuffer BoardforGrappler + 5 175 $119 
Buffered Grappler + ,  16K $ 245 $179
2Chip Kĭlorabove lor64K 5 28 s 19

Payrnar,LowerCaseChip{ll t)
Practical Peripherals. 

s 50 I 39
MBP lie 64K Par. {Epson Internal) {+/e) s 279 $209
MBSlle32KSer.{EpsonInternal){tie} s 219 1169

Mictobufferll+, t6K,(+ ore)
PaК/Ser{spe<iè) s 259 $199

M<robufferl lt,64K,{+ ore)
PariSer {spedè) s 349 $259

*PCPI,Ajlpli·Card, 14fealures 6Mhz s 375 $275
RH Electronics, SuperFan II s 75 I 59

*Saturn Systems, Acceleralor II s 599 $449
SSM. AIOII, SeriaUPara Interface 5 225 $169 
TG Products, Game Paddles{ll t )  s 40 $ 29

JoysiK:k{ll+) 5 60 $ 45
Select·A·Pon Ill t I s 80 1 45
TrakBall{ll t )  5 65 1 44

Videx,PSIO, Para!Ser Interface 5 229  1169 

APPLE Iƚ 128K,80COLUMN $1,295
APPLE1ƚ, STARTER SYS. BYAPPLE(Sys.A)

64K and 80 column
Disk l l with conlroller
Apple Monnor Ill
Monilor Sland $1,650

APPLEIIe STAATEASYSTEM BY 
CONROY·LA POINTE [SYSTEM BJ

1 28Kand 80 column 

WARRANTY: 

1 Micro-Sci Drive with controller
Filer, Utility and DOS 3.3 Disketle
Zenĭh 12'' Green Monitor
RF Modulalor {for coϷr TV)
Game Paddles
Game wtcolor graphics and sound
20 Blank Disketles $1,650 

Umned wanan⩸ is 100% Parts& t..borfor 90 days by us. 

RAM EXPANSION 
LIST OUR

PRICE PRICE
* ComX,lor lie, 80coi.I64KAdderCard 5 295 $109
* ComX, RAMCard, 1 Yr.Wiy.{ll t )  I6K 5 179 S 39
* ALS,ADDRam{ll t)  16K 5 100 S 59
*MicrosoH. AAMCard {ll+) 16K S 100 $ 69
*SalumSystems, AAM Card{II+) 32K 5 249 $169

RAMCard{II t) 64K 5 425 5299
AAMCaЛd {llt)I28K 5 599 $399

*Axlon RAM Disk System{t ore)320K 51000 $650 

DISKETTES
CDC, 100each, SS,D0,48T{Apple, IBM) 5 550 $ 179

10each,SS,OD,48T{Apple, IBM) S 55 $ 19
100each,OS,00,48T,{IBM,HIP) S 750 I 295
10each. OS,00,48T(IBM,HIP) 5 75 I 35

DYSAN, IOeach,(Apple,elc.) 5 69 I 39
10each, 48T(IBM,HIP, elc.) 5 89 $ 49

MAXELL, 10each,M0·1,SS,DD S 55 $ 29
10each,MD2·0,DSOO S 75 $ 39

VERBATIM, tOeach, Verex, SSSO $ 40 $ 21
10each, MD525·01 ,SSSD S 49 I 25
10each,D034,0SOD S 84 I 45
IOeach,Oplima,DSDD 5 121 I 65 

GENERIK" DISKETIES - AS LOW AS $1
100eachSS,S0,35Tracl<{Apple, Aiari) 5 415 $ 130
100D eachSS,S0,35Tracl<{Ajlpo, Aiari) 54150 $ 995
100each0S,00,40Track{IBM,HIP) 5 626 I 170
IOOD each OS,00,40Track{IBM, HIP) 56260 $1400

W/jad<els, no ⩺ls. IDp qualily. 90 day imiled wananèbyus. 

$1 .00 Each 

$1 .40 Each 

CDC 
SS SO $1 .79 Each 

BUSINESS
Applied SoH Tech.. Ve/SaForm 5 389 5259
Artsci. MagicWЗndow II NEW' 5 150 5 99
Ashton-Tate. dBase ii(ReqCP M80) 5 700 $395

Finandal Planner (Req CP M 80) 5 700 $395
Friday(Requires CP M80) 5 295 5199

BPISystems.GL. AR.AP. PRoriNV. each 5 395 $295
Broderbund.Bank StreetWriter S 70 S 47
Conlinentai. GL.AR,APorPRea S 250 $165

HomeAccountant S 75 S 49 
FCM S 100 5 68

Dow Jones. Market Analyzer S 350 $275
Market Manager S 300 $235

Fox & Geller.Ouickoode {lordBase II) 5 295 $185
dGraph {lor dBasell) 5 295 $185
dUiilily(lordBaseII) 5 99 5 66

Hayden.PieWriler{Spe<:iè 80ro.board) 5 150 $ 99
Howard Soft, Aeal EstateAnalyzerll S 195 $129

TaxPreparer S 225 $149
LJK, Leller Perlecl wiMaii Merge 5 150 s 99 

* Micro Craft, (requires Z80 CPtM-Card) 
Verdict orBillkeeper S 995 $469

Micro Lab. Tax Manager S 180 $119
MicroPro. (all require Z80-CP MCard) 

* WordStarwApplicard&CP,M SPECIAL S 495 $325
WϵrdStar· - Training Manual SPECIAl S 495 $239
MariMerge· SPECIAL 5 250 $129
SpeiiSiar'" SPECIAL 5 250 $129 

* WordSiarProlessionai,4Pak SPECIAL 5 895 $429
Microsofi.Mu϶·Pian{CPIM orAjlpleOOS) 5 275 $199 

Rnarci<j, Mu¡loo (CP.MoriJOS) 5 100 S 75
&dgei,MuMi1oo {CPMor005) 5 150 $115

OsborneiC.P. SoH. (DISk and Book) (Sial . Bus . & Malh)
SomeCornmorBasicPrograrns(75each) 5 100 S 49
PracticaiBasic Programs (40each} S 100 S 49

Peachtree, RequiresCP1M & MBasic, 40 columns.
Series 40 GL &AR&AP. all 3 5 595 S365
Series40 1nv.orPayroll. each S 400 S275
Series9Texi& Speii& Mail.all3 5 595 5395

Perfect,PerfectWriter S 495 $149
Pertect Speller 5 295 S 99
PerfectWriler Speller 2Pak S 695 S199 
PerlectFiler 5 595 S259

Ouark.WordJuggler (lle) 5 239 $179
Lexicheck l le(usew,Juggler) S 149 S 99

Sensible.Sens. Speller. spedキ80 Col. Brd. 5 125 $ 85
Sierra/On-Line. ScteenWriterll S 130 S 89 

The Dictionary NEW! S 100 S 69
Genera! Manager II NEW! S 230 $155

*SilconValley.WordHandler S 250 S 39 
* Llst Handler S 90 S 35

Sof./Sys.. ExecutiveSecretary S 250 S169
Executive S Iter S 75 S 55

MONITORS ƛƜgESSORIES 

*AMOEK, 12"Green, #300G $ 200
* 1l'Amber, #300A S 210
* 12"Amber,310AioriBM·PC 5 230
* 13"Cok>ri,Composĭe 5 379 
* 13"Colorii.RGB,HiRes S 529
* 13"Coϻriii,RGB,{Ap.ll, lll) S 479

OVM, ColorllorlllloAppleiiiiF $ 199
NEC, 12"Green,ModeiJB1201M 5 249

1l'Color, Composile,JC1215M 5 400
12"Color, RGB, IBM ModeiJC 1203 5 699

PRINCETON, RGBHi Res,HX-12 S 795
*OUAORAM,Quadchrorne 1 l'RGBCok>r 5 795

Ouadrscreen 1T', 968x512 51995
SANY0,9"Green,Mode1 0M5109 5 200

12"Green,Modci DM8112CX 5 260
Z£Nmt, 12"Green,Mode1 ZVM121 S 150 

MODEMS ƛƜgESSORIES
ANCHOR,SignalrnanMKIModem{RS232) 5 99
HAYES, IBM-PC Smar1modem 1200 B S 599

IBM·PC Smancom IISoHware . 5 119
SlackChronograph {RS-232) 5 249
SlackSmartmodem 300 IRS·232} 5 289
Smartmodem 1200{RS·232) S 699
Micromodem IOO{S·IOO bos) 5 399
Mietomodem ll {forlheAppell) S 379
ApϽeTerminaJProgram 5 100 

1811-PCtoModemCable 5 39
NOVAT10N,Ajlplecai11Modem,300BAUO S 389

212AjlpklCal, 1200BAUD 5 725 
Gal s 189 
0-Cal 5 199
J.Cal s 149
212Auto Cal 5 695 

· SmanCa111Xl'212 5 595
AppeCalll 5 389
212AppleCal s 725

SSM, Transcend l forAppeiiOalaOornm. 5 89
ModemCardforlheAwle 11 S 299
Transmodem 1200{1101300/1200} S 695 

$ 135
$ 149
1 159
I 289
$ 439
$ 399
1 175
$ 159
$ 289
I 569
$ 539
$ 499
11595
$ 139
I 199
$ 89 . 

I 75
$ 439
$ 89
I 189
$ 225
$ 535
$ 275
$ 275
$ 65
s 29
$ 269
I 599
I 139
$ 159
I 109I 579
$ 435
$ Ɲ9
$ 595 
s 69
$ 259
I 559 

BUSINESS 
Software Publishing. PFS: File 5 125 s 84
(specily   ore) PFS: Report 5 125 $ 84

PFS:Graph
Stoneware. DB MasterVersion 4.0

DBUiililylorll 

5 125 s 84 
5 229 S229 
5 99 s 69 
5 20 s 15
5 50 $ 39

Videx.Applewriter I Ipreboot d1sk 
Visicatc80cot.prebootdisk

VisiCorpiPersonal Software.
Visicatc3.3 
Visicatc Enhanced (tle) 
VisiFiteorV1siOex. each 

5 250 $169
NEW' 5 250 5169 

5 250 $169 
UTILITY & SYSTEM 

Beagle.UhhlyC11y 30 S 22
005Boss 24 S 18
Apple Mechan1c 30 S 22

Centrai Point.Filer. DOS3.3 andUtihty 20 S 15 
* Copy i iPius (bilcopier) 5 40 s 35

Einstein. Compiler. forApplesohBASIC S 129 S 85
Epson. GraphicsDump S 15 S 9
lnsott.GraFORTH byPaui Lutus S 75 S 59
MicrosoH. A.L.D.S. 5 125 5 75 

Cobol80 5 750 5559
Forttan80 S 195 $149
CompleleLine1n Slack

*Omega. Locksmith !bitcopier) S tOO S 75
Penguin.Camp. Grphcs. Sys. NEW! S 70 S 53

Graphics Magician NEW! S 60 S 41
Phoenix. Zoom Grafix S 40 S 34
Ouality. BagoiTIIcks NEW1 S 40 S 29
Saturn Systems. VC-Expand S 100 S 49 

VC·Expand80 5 125 S 69
Sensible. Back ltUp. !bl\copier) S 60 S 49 

HOME & EDUCATIONAL
Broderbund. Chop!ifter S 35 S 26
BudgeCo. PИnbaii Constr. Set S 40 S 27

*Continental. Home Accountant S 75 S 49
Oatamosi. AztecorZaxxon.each S 40 S 27
Edu·Ware. !Large Inventory) Call Call
Einstein. MemoryTra1ner Call Call
Hayden. Sargon 11 (Chess) S 35 S 29 
lnfocom.Zork l. ll .or lll.orStarcross. each S 40 S 27
lightning. Mastertype S 40 S 27
Micro Lab. Miner2049er S 40 S 27

Ultima II S 69 S 40
Sir-Tech. Wizardry S 50 S 39
Spinnaker. KЙndercomp S 30 S 20
Sub Logic. Fl1ght S1mu!at1on S 34 S 25

P1nbaU S 35 S 25
Terrapin. Logo S 150 S 99

OTHER BRANDS AND PROGRAMS IN STOCK. CALL.

PRINTERS mESSORIES 
DOT MATRIX PRINTERS:
EPSON,MX80FIT,80CPS,wiGraHrax t S 745 S 485

FX80,CPS Call
MX100FIT, 80CPS,wiGralltax t S 995 S 639
FX100. CPS Call
AjlpleiiGraphics OumpProgram S 15 $ 9
GraltraxPius, MX80orMX100 S 95 $ 79

LEADING EOGE, Goriiϸ Banana 5 250 $ 209
OKIDATA,82A,80col., 120cps,Para. $ 549 S 448

83A, 132col., 120cps,Para. 5 899 $ 699
92. 160CPS,80Coi., Para. $ 699 $ 559

136Coi..Para. $1249 S 969 
ORANGE MICRO,Grappler t , lorAjlple S 165 $ 119
PRAC., Micrdbufferln-Une64K,Para S 349 $ 259

Microboffer In-Line 64K Serial S 349 $ 259 
*STARMICRO..Gemini10"X, 120cps,2.3K S 499 $ 289

Gemini 15", 100cps, 2.3K S 649 $ 389
Gernini 1 5"X, 100cps,2.3K Call Call

IBM·PCioEpsonorSiarMicron<s Cable $ 60 I 35
Apple i/F andCable forEpsonorGernini S 95 $ 59 

LET'rER QUAUTY- DAISY WHEEL PRINT"ERS:
JUKI,6100, 17cps,80Coi., Parallel 5 700 S 539
NEC,35501BM Paralle1,33cps, 136Col. 52350 11995

*m. 13cps. Para.&Ser,Pin & Fiiclion 5 649 I 499
SUPPLIES: TraϹor Feed Paper, Ribbons, DϺsy Whee⩹.

PLOTTERS 
ENTER COMPUTER,Sweei·P 
AMOEK,OXY·IOO. IO"x14",ParaAmplol ll, W'x14",6-.SIP 

5 795 $ 595
5 749 $ 599
$1299 s 999

CORVUS Ͼ1Ͽ ᑭᑮ ᑯTsW"tthoutlnterface 20M<g 54195 $3495
IBM·PCinlerlaceManuai&CableKn S 300 I 239
Mirrorboillinforeasybacl<up $ 790 S 595
Applelnlertace, Manuai&CableKil $ 300 $ 239
Other Interlaces, Omni-Net, Constellation, Minor,Aflin Stock 

rorlhe .ATARI 
RANA1000Drive, 320K
KOALA, Graphics Pad 

$449 $369
$100 I 75 

ORDERING INFORMATION AND TERMS: Fortune 1ooochecks and 
Government Checks. Personal or Company Checksalk>w 20dayslodear. No. C.O.D. Prices reflect a3% cash discounl soADD3% lo above prices lor VISA or MC. For U.S. MДnland.
add 3% for shipping, insurance and handling{SI&H) by UPSwith S5minimumlorSt&H.UPSground is standard so add3%morelorUPS BluewithSIOminimum for SI&H. Add 12%total
lor SI&H for US Postal, APO or FPO withSISminimumlorSl&H. For Hawaii, Alaska and Canada, UPSis in some areasonly, all olhefs are Postal so call, write, orspecify Postal. Foreign
orders except Ganada for S.I&Hadd $25 minimum for SI&H exceptfor monitors add 30% orS50 minimumlorSI&H. Prices subject tochange andtypoerrors, soca!t to verify. All
goods are new. include warrantyand are guaranteed to work. Due to our low prices,AllSALESARE FINALCall before returning goods for repair orreplacement. O'ders received with
Еsuffidenl S,I&H will be relunded. ORDER DESK HOURS 6 A.M. lo 6 P.M. PST, Monday lhroogh Friday and I 0 lo 4 Salurday. 6 A.M. here is 9 A.M. in New Vorl<.OUR We have been in oomputers and electronics since 1958, a computer dealer since 1979 arid in mail order since 1980. Banks: lsl lnlerslale Bank,
(503) 643·4678. We belong tothe Chamberof Commerce (503) 644..0123, BellerBusiness Bureau (503) 227-0648 and Direct Mar1c.e1ing Association, or call Dunn and Bradstreet ifyou
are asubscriber. Fastrak ·• and Generik ·• are trademarks of ComXCorporation. WordStar, MaiiMerge, Starlndex, lnfoStar, are trademarks of MiaoPro. 

CASH & CARRY OUTLETS: 
Over·lfle.counlersalesonŽ. Open Monday lhroogh Salurday 10:00 unlil 5:00. 
PORTLAND, OREGON, 1 1 507·0 S.W. Pacific Hwy, Terrace Shopping Cenler, Tigard
On 99W belween 217 and 1·5. Ca/1245·1020. 
SEATTLE, WASH., 3540 1281h Ave. SE, Bellevue, WA 98006, Tele.: 641 ·4736,
belweeo lodlrnann's Plaza and Fadoria Place, SE of Hwy. 405& OOand atSE381h& 12Ж 
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VertiCal 'Svstem Strnflor PC CPU 

HERCULES H, ResG•aph"sBoa•d 

Key TroniC. KBS150 Sl<r<�atd Typrwn�"'''ooa'' 

KoaJa Pad " TouchTablet
P10grammer sGu•de li oala 

MICROSOFT 256K RAM C"d SPECIAL
64K SystemCard Hunc1100 
256K System Card J Funct1011 

LISTPRICE
S BO 
s 50
s 25 

OUR
PRICE
I 65 
I 35 
I 19 

1 379 

s 269 I 199 

s 150 
s 15 
s 875 
s 395
s 625 

S1490 
s 499 

I 109 
I 12
$ 495 
I 295I 46511190I 379 

System I ncludes 
Two 320K Disk Drives by CDC 

90 Day Warranty By U s  

ORCHID ���"'=D·E,l! 
PLANTRONICS/FREDERICKS 

Co˟rPius. 16'colorbrd w ParaP0t1

QJAffit\1'1
* Ouadhnk A lɣe ii Emulator NOWIN STOCK NEW1 

s m  s 379 

s 6BO I 485Call For Details And Configurations * Ouadboard no RAM expandableto 2S6K. 61unctJon NEW1
Ouadboard 6-IK. expandable to 2S6K. 6 1unctloo 

s 295 $ 2  15  
s 395 I 279 

LIST OUR
PRICE PRICE 

s 595 s 395 
s 395 I 285 

MEMORY CHIP KITS :.̞ "1'�ḇ�:�˖ᑥ:ᑤ:˗
* 6<KK11. 200NS. 9d1,ps. 4164 S 150 $ 45 

* Ouadboard 256K. 6 tunctl()l'l
Ouadboard11. 64K 61unchoo 
Ouadboard II 256K 6 functl()(l
Ouad 51 2 · .&4K plus sen a Iport expandable to 51 2K. 61unctton 
Ouad 512 •· .256Kplussenal pot1. expandable to 5 1 2K. 6functl()(l
Ouad 512 · .512K plus senal port 61unctron 

5 595 I 395 
s 325 1 255 
s 550 I 420

1 6KK11. 200NS. 9d1,ps. 41 1  6 IIO<PC-1 n<>lhe<boasd) 5 30 $ 16 s 895 I 625 
Ouadcolor I. board. 16 oolors s 295 1 225 

4-IN-1 MuhrpleBoard. ColorGraphiCS. Mono. 128K S 599 s 519 Ouadcolor II. board. useWJth Ouadcolor J. set640x 200 
MICrolazer. w Copy. Par Par. 8K. •MP8w Power Supply 
Mroolazer. w Copy. Par Par. 64K. ;MP&4w Power Supply
M�erolazer. w Copy. Par Par. t28K. •MP12Bw Power Supply
Moulazer.$rw-on. BK. Par Par . Epsoo •MEB.w Power Sowty 
Maolazer. Snap-on . &4K. Par Par Epson. •ME64.w Pwt 5t.WY
All Mlcrolazersare expardable tw cq:l'fto 5 T 2KI I Sn<coo 1064K) 

s m  s 209 
s 189 I 129် ComboPius. 64Kw Ser .. asyrK:para &clock calendar s 395 s m

Above Combo Plus. 256K. S P C  s 695 s 475
MegaPius II. 64K. 2·5 P C. and software s 495 s 345 

s 319 1 2  19 
s 465 I 295 
s 179 1 1  45 

256K.2·S P C. and soltware s 795 s 495 s 319 s 235
Expand256K MegaPius lito 512K Krt S 395 s 295 

ccs r�:�a= ˙̆!ᑣpaᑢ- ˚̨ Ḇ9ḅ)ᑡᑠ˜
d s 850 s 680 

5 875 s 695 Tec mar ::: ᑧᑨᑩᑪ=:ᑫ rsᑬ. s 389 I 295 
s 589 s 439

Graphrcs Maslcr Board Call Call* ComX 256K RAMCardwith Fasll'ak '" RAMdrsk em.JiaiOI' 
TG PRODUCTS .k>�"'<'and prrnter spooler software. 2 Year Warranty s 695 s 256 s 65 s 49 

BUSINESS 
LIST 

PRICE
ASHTON-TATE

dBase II, req. PC-DOS& 128K s 700 
dBasc II User's Guide s 30 
Eve<yman· s DB Primer (Book) s 15 
The Financial Planne1 S 700 
Friday s 295 

APPLIEDSOFT. TECH., Versaform s 389 
COHTINEHTAl, HomeAC<OIJnlanl + s 150

FCM (Riing, Caiaklging, Mailing) s 125 
Properly Managemenf $ 495 

OATAMOST, Wri1c-Qn (Wotd Processor) s 130
DOW JONES, Markel Analyze• s 350

Markel Manager s 300 
Markel Microscope s 700 

EAGLE SOFTWARE, Money Decisions s 150 
EINSTEIN, Wriler s 300 

Memof)'Trainer S BO 
FOX & GELLER,Qlickoode (MSDOS) s 295 

dGr'!i>(MSOOS) s 295 
dUiilk>'IBMPCDOS s 99

HAYDEN, IBM PieWrner s 200
HOWARDSOFT, Real Esfafe Analyzer II s 250 
IN FOR. UNLIMITED, EasyWrif" II (WP) s 350 

EasySpeferll s 225 
EasyRfer(a DBMS) 
lnvenlory Control s 595 

*INSOFT, Dafa Design (lo use DBMS) s 225
Dala Base Made Easy (Book) s 17 

*LOTUS, 1-2-3 s 495 
MICROCRAFT, Verdict orBillkeeper,each S 995 
MICRO LAB. Miner2049 s 40 
MICROPRO, WordS!ar' s 495 

MaiiMerg<> '" s 250 
SpeiiSiar'" $ 250 

* Word Star Pro, 4 Pak s 895 
Startndex'" s 195 
lnloS!ar'" s 495 

*MICROSOFT���s:·· $ 350  
s 275

Word s 375 
WordwilhMouse s 475
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Installable Device Drivers for 

PC-DOS 2 . 0  


The latest version of the IBM PC 's DOS 

provides support for device drivers 


Support for device drivers is one of 
the most significant new features pro­
vided by Microsoft's PC-DOS 2.0. In 
addition to other significant improve­
ments over earlier versions, this re­
lease incorporates powerful new 
commands into the DOS as well as 
BASIC. In this article I'll define a de­
vice driver, explain its importance, and 
show how it works with the IBM PC. 

The DOS (disk operating system) 
enhancements visible to the average 
user represent only the tip of the 
iceberg; much of the real power add­
ed to PC-DOS can be appreciated on­
ly by hardware and software design­
ers. As those designers take advan­
tage of PC-DOS 2 .0's flexibility, we 
can expect to see new products that 
will work only with this and subse­
quent versions. These products will 
provide a major impetus for the 
average IBM PC user to abandon 
earlier versions of PC-DOS in favor 
of the latest release. 

Devices and Drivers 
A device is merely a piece of equip­

ment that attaches to a computer. 
Some examples are printers, floppy­
and hard-disk drives, monitors, and 
keyboards. You can even simulate 
devices; a RAM disk, for instance, 
appears to the PC as a disk drive, but 
it is actually a special program run­
ning in the comp uter's RAM 
(random-access read/write memory) 
that simulates the operation of a 
floppy-disk drive. 

An interface is used to attach a 
device to the PC. The interface can be 
a standard type, such as an RS-232C 
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by Tim Field 
or parallel port, or you can use one 
designed to work with a particular 
device, such as a keyboard. Either 
type of interface provides the 
necessary electronics to allow the PC 
and a device to communicate. 

So far, so good. You know you 
need a device and an interface to plug 
it into the PC, but that combination 
is not sufficient. You must also pro­
vide the PC with the software re­
quired to "talk" with the device; that 
is, to perform input and output (1/0) 
operations on it. 

Each device requires special signal 
and timing schemes to allow the PC's 
processor to communicate with it. 
Applications programs running on 
the computer don't provide such soft­
ware routines, which can sometimes 
be quite complex; these programs 
must be able to perform specific 
tasks, though, such as sending a 
character to the modem or reading 
the sector of a particular address on 
drive A. What is needed, then, is a 
set of general-purpose software 
routines that match the high-level 
needs of applications programs with 
the low-level requirements of the 
hardware interfaces. These software 
interfaces are called device drivers. 

It is one of the main tasks of the 
operating system to provide the sup­
port that applications programs need 
to use the devices attached to the 
computer system. Thus, the respon­
sibility for supplying and supporting 
device drivers falls in the realm of 
DOS functions. 

One device driver that comes with 
the PC is the parallel-printer driver. 

That code is stored in the system's 
ROM (read-only memory) and inter­
faces system software with the 
parallel interface port. 

A program running on the PC does 
not get involved with how characters 
are printed out; it's the printer's 
responsibility to actually print out 
text characters. A program requests 
that a string of characters be printed 
out, and the printer device driver 
handles that request, receiving 
characters from a program and con­
verting them into the ls and Os that 
the parallel interface card requires. 
The interface then takes these binary 
values and converts them into ap­
propriate electrical signals, which are 
sent to the printer through cabling. 
The printer converts these signals 
back into characters, which are then 
printed out. 

Without the device driver, each 
software program that required the 
use of the printer would have to pro­
vide the appropriate signals for the 
parallel adapter. But because most 
programs require the use of many 
devices (usually at least a keyboard, 
monitor, disk drive, and printer), 
general-purpose device drivers prove 
most efficient; they supply the 
highest level of software support 
possible. 

The internal activities of device 
drivers are invisible to applications 
programs. Yet when you run an ap­
plications program or a DOS com­
mand, the device drivers work with 
that program to accomplish the re­
quested task. The device-driver con­
cept provides an additional benefit: 
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it helps make programs device-inde­
pendent. In other words, the driver 
ensures that the program need not . 
get involved with a particular device's 
idiosyncrasies; it works directly with 
the device-driver interface. 

For example, the signals and tim­
ing schemes required to communi­
cate with a floppy-disk drive diffŷr 
from those required for a fixed-disk 
drive . A high-level device interface, 
however, permits an applications 
program to read or write to either 
type of drive identically. 

Device Drivers in PC-DOS 2.0 
The IBM PC provides two levels of 

device drivers. At the low end is the 
BIOS (basic input/output system) 
ROM (read-only memory) interface, 
which makes a set of simple device 
interfaces available to assembly­
language programs. The PC-DOS in­
terface, however, provides device 
drivers of a somewhat higher level . 
The DOS contains a set of functions 
that enables a program to access a 
number of useful operations, in­
cluding the device operations. The 
DOS device drivers (or device func­
tions) actually use the BIOS drivers 
to accomplish portions of their work. 
The DOS drivers' higher level pro­
vides them with greater flexibility 
than those in BIOS. 

Using earlier versions of PC-DOS, 
applications programmers had to 
specially rig (or "kludge") device 
drivers to work with the DOS. This 
was often accomplished at the BIOS 
interface level . And although the 
drivers worked, they were not stan­
dard ones, nor were they easy to 
implement. 

PC-DOS 2.0, however, permits pro­
grammers to create installable device 
drivers at the DOS-interface level in 
a standard way. These new drivers 
can either define a new device type 
to be used on the PC or replace an 
old device driver. For example, a 
device driver can be added to sup­
port an intelligent pen plotter, or the 
PC's standard keyboard device driver 
can be replaced by a new driver that 
looks for input not only from the 
keyboard but also from a mouse 
device. 

Normally written in assembly lan-

CTRL -ALT-DEL 

SYSTEM RESET 

DOS " BOOTS" UP­
LOADS AND 
EX ECUTES /BMB/0 , 
IBMDOS . AND 
COMMAND 

SYSTEM F I L E S  

II I
"CONF/G.SYS" I F ILE  ON THE  - -' L _ j  

II ᑎ - ,  
"AU TOEXEC. BA T "  I F I LE ON THE 

- -
D I Sᑉ _j 

NO 

YES 

E X  ECUTE SYS TEM 
CONFIG URA TION 

ROU TINE ( S E E
F I G . 2 )  

Figure 1: This flowchart outlines the tasks the DOS performs before it issues the system 
prompt and waits for user input. 

guage, an installable device driver is 
assembled and linked into a .COM 
file. It makes its corresponding device 
available to any program using the 
standard DOS function calls. You in­
stall a device driver in PC-DOS by 
copying the .COM file onto the 
system disk and creating a special file 
called CONFIG. SYS, which is mere­
ly a text file (created using Edlin or 
a text editor) into which you add the 
command line: 

DEVICE = driver. COM 

(where the word "driver" is replaced 
by the name of the device driver) . 
You must complete this process for 
each device driver you install. 

The installation process is then ac­
complished at system start-up. When 
the PC is turned on, or whenever a 

system reset is issued (via the Ctrl­
Alt-Del key sequence), PC-DOS per­
forms a number of tasks before it 
issues the system prompt and waits 
for user input. One of those tasks is 
to configure the system as instructed 
through the CONFIG. SYS file, which 
includes installing any specified 
device drivers. Figure 1 outlines these 
activities. For a more detailed discus­
sion of the inner workings of device 
drivers and their installation process, 
see ''A Peek into PC-DOS Device 
Drivers" on page 190. 

Device Categories 
The types of devices that tŸe PC 

recognizes fall into two categories: 
character devices and block devices. 

A character device performs input 
and output in a serial manner-char­
acter by character. For example, a 
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L INK  THE DEVIC E 
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FRONT OF DOS 
DEVICE QUEUE 

YES 

Both offset and segment addresses must be 

NO 

BUILD 
REQUES T BLOCK 

TO "!NIT " 
D E V I CE DRIVER 

A Peek into DOS 
Device Drivers 

Let's take a look at the implementation 
of device drivers in PC-DOS 2.0. As 
discussed in the main text, the PC uses two 
types of devices : character and block. The 
device-driver format is structured in such 
a way that the same approach is used for 
either type of device. 

An assembly-language program designed 
to work as a device driver consists of three 

user-defined parts: a device header, a 
strategy routine, and an interrupt routine. 

The Device Header 
The device header is an 18-byte block 

found at the beginning of a device driver. 
Th is header is used by the DOS to install 
and identify a particular driver. The header 
is broken into the fo llowing five 
components: 

Next Device Header Field (4 bytes) : 
This is a pointer (offset followed by seg­
ment) used by the DOS to make a linked 
list of all of the installed device drivers. 

I NVOKE DEVICE 
D R I VER  STRATEGY 
ROUTINE ( PASS 
ADDRESS  TO 
REQUEST BLOCK) 

I NVOKE 

DEV I CE DR IVER 

IN TERRUP T ROUTINE 

( RECEIVE "END- O F ­ 

DRIVER"  ADDRE S S )  


MARK 
" E ND -OF- DR IVER" 
ADDRESS I NTERNALLY 
TO PREVENT 
OVERLAY 

Figure 2 :  A summary of the ste'ps PC-DOS takes to install device drivers . 

set to -1 by the assembler (unless you have 
more than one device driver in the file, in 
which case the pointers of each device 
header in the file should be set up in a 
linked list at assembly time, and the last 
driver in the list should be set to -1). 

Device Attribute (2 bytes) : This group 
of bits defines the type of device and some 
special attributes about that device. For ex­
ample, one bit specifies whether it is a 
character or block device. Other bits in­
dicate current clock device, current stan­
dard input device, and standard output 
device. (Standard input is generally the 
keyboard, standard output is the screen 
display. See the section on redirection of 
standard input/ou tput in the PC-DOS 
manual for more information.)  

Device Strategy Po inter (2 bytes) : 
This is an offset into the device-driver seg­
ment to the strategy rou tine. 

Device Interrupt Pointer (2 bytes) : 
Th is is an offset into the device-driver seg­
ment to the interrupt routine. 

Device Name Field (8 bytes) : This 
field contains the device name for a 
character device. For a block device, the first 
byte of the field contains a count of the 
number of devices supported by the driver 
and the remaining 7 bytes are not used. 

The Strategy Routine 
When the DOS receives a request for a 

device operation, it looks through its list 
of device drivers, searching for the driver 
specified by the request. When a match is 
found (i.e., when the device name matches 
the requested device), the DOS invokes 
that driver's strategy routine at the ad­
dress found in the device header. 

With PC-DOS 2.0, the strategy routine 
doesn't play a ven; important role. It sim­
ply queues up a device request and returns 
to the DOS. In future versions of the DOS, 
however, it could assist in such operations 
as priority-queued multitasking or time­
sharing situations. 

Interrupt Routine 
Upon receiving control back from the 

strategy routine, the DOS invokes the 
driver's interrupt routine. This routine 
provides all of the functionality for the 
driver-the code to execute the device­
driver operations. 

Because there are many different tasks 
a device driver might perform for a given 
device, a standard mechanism is needed for 
the DOS to specify to any device the com­
mand to be executed. This mechanism takes 
the form of a request header. 
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Figure 3: Examples of several device drivers installed in DOS. 

-1 ( L AST DEVI C E  
IN  QUEUE ) 

CHARACTER 
DEV IC  E 

DEVICE NAM E :  PL O T TER 

DEVICE 
HEADER 

POINTER TO NEXT 
DEVI CE HEADER 

ATT R I BU TES  CHARACTER 
DEV ICE  

POINTER TO DEV ICE  
STRA TEG Y ROUTI N E  

PO INTER T O  DEVI  C E  
IN TERRUP T ROUT I N E  

DEVICE NAME:  PRN 

DEVICE STRA TEGY CODE 

DEVICE INTERRUP T CODE 

A request header is a block of memon; 
that the DOS sets up. A pointer to this 
header is passed to the device driver in the 
ES:BX register pairs during the strategy­
routine call. The strategy routine saves this 
address. 

When the interrupt routine receives con­
trol, it fetches the saved address to the re­
quest header and uses the contents of the 
header to determine the opera tion it is to 
perform. The request header contains the 
following data: 

Request-Header Length (l llyte) . 
Unit Code (l llyte) : This llyte specifies 

the subunit (for block devices only) that the 
requested operation should use. 

Command Code (l llyte) : This gives 
a value specifying the operation to be 
performed. 

Status (2 llytes): This is a word set aside 
to allow the device driver to return the 
status of the operation to the DOS. A 
status word can indicate an "ERROR" 

(returning an 8-bit error code with the er­
ro r indication), "BUSY" (used lly an ex­
plicit status-function request), or "DONE" 
(which has no functional use in PC-DOS 
2 .0 but appears to be set aside for future 
uses such as multitasking or perhaps even 
multiprocessing). 

DOS Reserved Area (8 llytes). 
Data Area (variable length): Th is seg­

ment contains any data appropriate to the 
operation. 

Figure 2 outlines the PC-DOS procedure 
for installing device drivers. You specify 
which devices to install by including in the 
CONFIG. SYS file the command "DE­
VICE =device.COM" (replacing "device" 
with the device-driver filename) for each 
driver. Because CONFIG. SYS can contain 
other system-configuration commands, 
figure 2 includes a check for DEVICE= 
requests. 

The DOS loads each device driver from 
the system disk into memory, adds it to the 

front of its list of device drivers, and ex­
ecutes the driver's INIT command. INIT 
will return to the DOS an end-of-driver 
address (actually the end of the device­
driver code plus 1 llyte) . The DOS then 
reserves the area before this address, being 
carefu l not to overlay any other programs 
on the device driver. 

Figure 3 shows the structure of multi­
ple device drivers installed in PC-DOS; 
three drivers are portrayed. Th e first is a 
character device named PRN, which acts 
as the standard printer device. The second 
is a block device and thus is unnamed. The 
third is a character device called PLOT­
TER. Notice that the length of different 
device drivers can vary. 

If the DOS installs yet another device 
driver in the scheme shown in figure 3, it 
will be placed in front of PRN. If it, too, 
is a character device with the name PRN, 
it effectively replaces the older one. Thus, 
any characters sent to PRN will use the 
first driver in the list with that name. 
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Command Function Character Block 
Code Requested Devices Devices 

0 IN IT • • 
M EDIA CH ECK • 

2 BUILD BPB • 
3 IOCTL INPUT • • 
4 INPUT (read) • • 
5 NON DESTRUCTIVE I N PUT NO WAIT • 

the status of a device (not the status of the 
device driver) . For example, DOS might 
use IOCTL INPUT to determine the lines­
per-inch setting of an intelligent printer 
and then change this with an IOCTL 
OUTPUT command. 

INPUT: This command reads the data 
from the specified device (at a given address 
for block devices) and returns it to the 
DOS. 

NON DESTRUCTIVE INPUT NO 
WAIT (Character devices only): Th is 
allows the DOS to check fo r data waiting 
to be read. For example, the DOS can use 
the command to check the keyboard buffer 
to see if any keys have been pressed. If the 
keyboard buffer is empty, a normal INPUT 
command to the keyboard will wait until 
a key is pressed. Sometimes it is desirable 
for a program to check first and ensure that 
it will not have to wait. 

INPUT/OUTPUT STATUS (Charac­
ter devices only): Th is command returns 
the status of the specified device. 

INPUT/OUTPUT FLUSH (Character 
devices only) : This terminates all pending 
device requests. For example, it migh t clear 
the keyboard buffer on an INPUT FLUSH 
or a printer buffer on an OUTPUT 
FLUSH. 

OUTPUT: This command writes the 
data to the device (at the given address for 
block devices). 

OUTPUT WITH VERIFY: This 
writes data to the device and then verifies 
that the operation has worked correctly. 

The device-driver mechanism is a 
straightfonuard implementation that is suf­
ficiently general to support a large variety 
of devices. Several of its features hint at 
powerful things to come in later versions 
of PC-DOS. By using such a standard 
mechanism, the DOS gives users the 
capability to develop products now that will 
be easily integrated into future versions. 

6 INPUT STATUS 
7 INPUT FLUSH 
8 OUTPUT (write) 
9 OUTPUT WITH VERIFY 

10 OUTPUT STATUS 
1 1  OUTPUT FLUSH 
12  IOCTL OUTPUT 

Table 1: A list of device request codes, indicating whether they are used with character 
or block devices or both. 

Device Commands 
There are 13 specific device operations 

(see table 1) that may be requested of a 
device driver in PC-DOS 2.0. Some of 
these are valid with both block and 
character devices; some are used only blj 
one or the other. 

The DOS requests a particular command 
by placing the appropriate command code 
into the request header. It is efficient for 
a device driver to set up a sepa rate routine 
for each of the 13 operations using single 
entry and exit points to the driver. A stan­
dard jump table can be used to determine 
which rou tine to execute. (A jump table 
contains the entry addresses fo r each 
routine. The command code found in the 
header is used to index into the table and 
get the correct address.) 

Each command is briefly described below. 
Refer to chapter 14 of the PC Disk 
Operating System manual (Boca Raton, 
FL: IBM Corporation, 1983) for more in­
formation on these functions. It is helpful 
to look over the listing of the RAM drive 
at the end of chapter 14 to see how such 

• 
• 

• 
• 

things as the device header and jump table 
can be implemented. The device commands 
are: 

INIT-Th is routine is executed once 
after system start-up. It allows the device 
driver to install itself and perform any 
necessary initialization tasks-including 
initializing devices, returning the driver's 
ending address to the DOS (so that the 
DOS knows where it is safe to load other 
programs without ovenuriting the driver), 
and returning an initial device status in 
the request header. 

MEDIA CHECK (Block devices only): 
This command checks to see if the media 
(e.g. , disk) has been changed. 

BUILD BPB (Block devices only): The 
BPB (BIOS parameter block) is a 13-byte 
chunk of memory that describes the block 
device. It contains device-specific data such 
as number of bl;tes per sector and sectors 
per unit. The BPB is returned to the DOS. 

IOCTL INPUT/OUTPUT: IOCTL 
(input/output control) is a mechanism 
that lets the DOS determ ine and change 

printer is a character device through 
which a string of characters is printed 
out; the printer device driver is called 
once for each character. 

Character devices are given specific 
names. The standard ones have pre­
defined names, such as CON (the 
system console, which uses the key­
board for input and the display 
screen for output), AUX and COMl 
(the auxiliary communications port 
through which you can attach serial 
printers and modems), and PRN or 
LPTI (the parallel-printer port) . You 
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can assign a new character device to 
a driver by giving that device the 
name of the device it is replacing. To 
attach a new character device to the 
PC, you give it a unique name. 

A special character device, 
CLOCK$, can be defined to allow in­
tegration of a real-time clock into the 
PC for TIME and DATE operations. 
CLOCK$ provides a standard mech­
anism for integrating a battery-back­
up clock chip, contained on many 
multifunction boards, into the 
system. 

The other type of device, the block 
device, is a mass-storage unit, such 
as a floppy, hard, or RAM disk. In­
stead of accomplishing data 110 one 
character at a time, a block device 
passes whole chunks (or blocks) of 
data in one shot. Usually, each block 
contains one disk sector (512 bytes) 
of data. 

Unlike character devices, block 
devices are not specifically named. 
Instead, they are mapped via the 
drive letters (A, B, C, etc . )  PC-DOS 
maps a new block device by internal­



GIVE YOUR CHILD 
THE PLATO EDGE IN ALGEBRA. 
For use with the Apple II 
Plus and Apple lie: 

New PLATO® lessons in 
Elementary Algebra+:: 
Help your child feel confident 
about learning algebra skills. 
This new PLATO series helps 
simplifY Exponents, Poly­
nomials, Roots and Radicals, 
Factoring and other Algebra 
components. Practice prob­
lems change at random and 
examples of solutions help 
keep kids motivated. 

New PLATO lessons in 
Computer Conceptst 
This series helps kids understand 
the computer and lets them 
practice what they learn. 

Lessons include : The Computer 
Keyboard, Storage and Memory, 
Files and Editing and Databases. 

Widen your child's world 
Other PLATO lessons include 
Elementary Math, Foreign 
Languages, Physics-Elementary 

Mechanics, Computer Literacy 
and +Keyboarding. 
All PLATO micro courseware 
is available for the Apple II 
Plus and Apple lie. Selected 
lessons are available for the 
TI 99/4A and Atari 800 . 

For a free catalog 
See the growing line of PLATO 
micro courseware at selected 
retail outlets. For a free catalog, 
call toll-fi,ee: 800-233-3 784. 
(In Calif , call 800-233-3 785 . )  
O r  write: Control Data 
Publishing Co., P.O. Box 261 1  27; 
San Diego, CA 92 1 26. 
>:•Developed with Courses by Computers, Inc. 
tDevdopcd with Continuous Learning CorportQtion. 
:j:Ocvcloped with Gregg/McGraw-Hill. 

Wa rranty available free fro m Control Data Publishing Co., 

4455 Eastgate Mall, San Diego, CA 92 1 2 1  

C i rcle 1 1 4  on inqu i ry card. 
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ly assigning it the next available drive 
letter and automatically maps a 
block-device operation to the ap­
propriate device driver, which can 
support multiple devices of the same 
type. 

For example, suppose you have two 
floppy-disk drives, A and B, and a 
fixe d disk, C, al"!d you want to add 
two RAM disks. You do so by defin­
ing one block-device driver with sup­
port for two disks. The DOS will use 
this device driver to initialize and add 
two RAM disks, D and E. Then when 
a program attempts to read or write 
to either D or E, the DOS will execute 
the device driver to perform the re­
quested task. 

DOS Support for Device Drivers 
As mentioned earlier, PC-DO$ 

automatically provides the necessary 
support for newly installed device 
drivers. When an applications pro­
gram requests any DOS operation on 
a given device via a DOS 1/0 func­
tion call, the DOS determines which 
device driver is required and invokes 
it to perform the requested task . 

Earlier versions of PC-DOS inter­
nal function calls also support 2.0's 
installable device drivers. An applica­
tions ·program designed with PC­
DOS 1.1, for example, uses a function 
call to the DOS to invoke a disk-read 
operation. Under PC-DOS 2.0, the 
disk-read operation supports the 
device driver. You can thus run the 
applications program on the PC with 
a newly installed device without 
modifying the program. In fact, the 
program will not sense the change. 

To remember all its device drivers, 
PC-DOS uses a linked list. At system 
start-up, as the DOS installs a new 
driver specified in the CONFIG . SYS 
file, it adds that device to the top of 
its list. When it later receives a re­
quest for a device 110 function, it 
starts at the head of the device list 
and searches through it for the device 
whose name matches the 110 re­

SERVICE,  CO M PUTER AN D SOFTWARE 
COMPATI B I LITY, a n d  LOW PRI CE,  
a re a m o n g  the m a n y  factors to cons ider  when p u rchas i n g  a 
p ri nter.  At the PRI  NTER STO R E  we spec i a l ize i n  p ri n te rs,  so 
o u r  p rofess i o n a l  staff can h e l p  you c h oose the r ight  p r i nter fo r 
you r pers o n a l  a n d  b u s i  ness needs. Eve ry Printer Purchase 
includes: 

1 )  Low Prices 
2) Same Day Shipping 

C. ITOH 851 0 
Prowriter 

1 20 CPS - 1 .3K B uffe r  - 8 Character 
sizes - 5 u n i q ue a lph a bets - G reek 
c haracter set - G ra p h i c  sym bols  ­
b i -d i rect iona l ,  log i c-see k i n g  - Ad­
j ustable tractors - S i n g le-sheet fr ic­
t ion feed.  

C . ITOH 85 1 0  P rowriter 
L ist . . . . . . . . .  $795 $CALL 


3) Free Technical Support 
4) Ful l  Service Option 

I! 	 ---illl'nl'"rT"Tl 
.

B R  OTH ER H R-1 5 
• 	 1 3  C P S  - B i -d i rectional  - S u per & 
• 	

S u bscr ipt 
1 0 , 1 2 , 1 5  and P roport ional  Spac­

• 
i ng P itch 
O pt ional  T ractor, Sheetfeed and 
Keyboard 

Paral lel  	 $CALL 
Serial . . . .  . . . . . . . . . . . . . . . .  $CALL 


DOT MATRIX PRI NTERS LETTER Q UALITY PRI NTERS 

EPSON SERIES BROTHER SERIES 
FX 80 . .  . . . . . . .  . . . .  . . .  $ CALL H R- 1  ( pa ra l le l )  . . . . . . . $ CALL 
FX 1 00 . . . .  . . .  . . . .  . . . .  $ CALL HR-1 (serial)  . .  . . . . . .  . $ CALL 

H R - 1  5 . . . . . . . . .  . . . .  . . $ CALL OKI  DATA SERIES 
82A . . . .  . . . . .  . . . .  . . . . . $ CALL 

COMREX SERIES 83A . . . .  . . .  . . . . . .  . .  . . .  $ CALL 
$ 795 CR-1  ( paral le l )  . . .  . . . . .  .92A . . . . . . . . . . . . .  . . . . .  $ CALL 

CR-1  (Ser ia l )  . . . . . . . . . . .  $ 865 
93A . .  . . . . .  . .  . . . . .  . .  . .  $ CALL 
CR-2 . .  . .  . . . . . . . . . . . . . $ CALL 84 ( paral le l )  . . . . . . . . . .  $ CALL 


C. ITOH SERIES C. ITOH SERIES 
85 1 0  P rowri ter  . . . . . . . .  $ CALL F-1 0 40 C PS . . . .  . . . . . $ CALL 
P rowriter I I  . . . . . . . .  . . . $ CALL F-1 0  55 C PS . . . . . . . .  . $ CALL 

Juki 6100 . . . . . .  . . .  . . . . . $ CALL IDS SERIES 
M i croprism 480 . . . .  . . . $ CALL Daisywriter 48K . . . . . . . .  $ CALL 

Prism 80 . .  . .  . . .  . . . . . .  $ CALL 

NEC SERIES Pr ism 1 32 . . . .  . . .  . .  . . .  $ CALL 
35 1 0  . . . . . . . . .  . .  . . . . . . $ CALL GEMINI  SER I ES 
3530 . . . . . .  . . . . . . . . .  . . $ CALL 

Gem i n i  1 0X . . .  . . . .  . . .  $ CALL 
3550 . . . . .  . . . . . . . . . . . . $ CALL 

G e m i n i  1 5X . . .  . . . .  . . . $ CALL 
77 1 0  . . .  . . . . . . . . . . . . . . $ CALL 

Delta 1 0 . . . . .  . . .  . . .  . . .  $ CALL 7730 . . . . . .  . . . .  . . . .  . . . $ CALL 

Toshiba P 1 350 . . .  . . .  . . .  . $ 1 750 NEC Accessories . . . . . . .  $ CALL 


We carry a full line of Cables and 
Call (714) 24 1-0701 and ask us about. . .  

PHONE REBATE: 
We are so confident of our L O W  P R I  CES and SU PPORT that we are going to ask you to make the 
i n ital investment by c a l l i n g  us.  I n  ret u r n .  when you buy your printer from us. we wi l l  rebate the cost 
of your cal l  and ded u ct i t  f rom your invoice.  

HOW TO ORDER: O u r  phone l i  nes are open from 8 a . m .  to 6 p.m.  PST. Monday - Friday.  We accept 
VISA. MASTER C H A R G E  (at no extra charge).  personal checks take two weeks to clear.  COD's 
accepted. Same-day s h i  pment on orders placed before 1 p.m.  M a n u facturer"s warranty appl icable 
on a l l  equi  pment.  Prices s u bject to change. 

quest, then invokes the first device 
driver that matches the name re­
quested. This technique allows you 
· to replace any existing character 
devices by giving your device driver 
the same name as the device to be 
replaced. 
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Compatibi l i ty 

Joysticks 

Visifiles 

Visltrend/Piot . 
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Graphics 

Analysis 

Screenwriter 

Visif iles 
Visicalc 
Visitrend/Piot 

Videx 

SATISFACTION AND 
TRUE MAIL ORDER PRICES 

With so many so-cal led M a i l  O rder  esta b l i s h m ents us ing "to l l  f ree" l i nes, and g randiose advert is ing ,  how can y o u ,  the customer, 
expect to receive true mail order sav ings? We h ave done away with these expenses to offer comparable service pass i ng on  the savi ngs 
to you. Our reputat ion for  l ow prices and sat isfact ion i s  o utstand i n g .  

DISKETTES 
" Kangaroo: (w/library case) 

5 '4" SS/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $21 .35 
5 '!.'' DS/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $28.95 

Now available: The "6-pak' 
5'4" SS/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 4.45 
5 '1/'0S/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 9.45 

- 10 yr. Warranty -
Elephant 

5Y•" SS/DO . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 1 .95 
DS/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $28.95 

Verbatim: 
5Yo'' SS/DO . • . . . . . . . . . . . . . . . . . . . . . . . . . • . $22.95 
5 '1<'' DS/DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $38.95 

Dpan: 
5W' sstoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.95 
5%" DS/DD . . . . . . .  . . . . . . . . . . . . . . . . . . . .  $38.95 

L i brary Case SW' . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .75 

MODEMS 
Hayes: 

M icroModem I I  
with Terminal Program . . . . . . . . . . . . . • •  $285.00 
without Program . . . . . . . • . • . .  $255.00 

Hayes Smartmodem: 
300 Baud . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 99.00 

1 200 Baud . . . . . . . . . • . . . . . . . • . • . • . . • . .  $505.00 
Novation: 

J-Cat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 04.00 
Applecat II . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $285.00 
Smartcat 1 200 Baud . . . . . . . . . . . . . . . . . . .  $440.00 

U.S. Robotics: 
300 Baud . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 65.00 

1 200 Baud . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $459.00 
Password . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $CALL 

TAN DON
DISK DRIVE 

Special 
TM-1 00-2 DS/DD 320K Bytes . . . . . . . . . . . . . . $229.00 

TM-55 320K Bytes Half Height . . . . . • . . . . . • .  $229.00 

30 C O LO R  S H A D E S  
TRANSTAR T31 5  

30 Co lor Shades. 5 0  CPS, 4 Ham mer Head . $510.00 
Interface for Apple I I  & l ie with 16K 

of memory and copy feature . . . . . . . . . . . .  $ 87.50 

PRI NTERS 
Okldata: 

Microline 92 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 499.00 
Microl ine 93 . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9 1 5.00 

Jukl Printer: 
• LIQ • 1 8CPS . . . . . . . . . . . . . . . . . . . . . . . . . $CALL 

C. ltoh: 
Prowriter I Paral lel . . . . . . . . . . . . . . . . . . . . .  $ 369.00 
Prowriter I Serial . . . . . . . . . . . . . . . . . . . . . .  $ 489.00 
.f'rowriter II Parallel . . . . . . . . . . . . . . . . . . . .  $ 629.00 
Prowriter II . . . . . . . . . . . . . . . . . . . . . .  $ 689.00 
F- 1 0 Starwriter . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 50.00 
F- 1 0  Printmaster . . . . . . . . . . . . . . . . . . . . . . . . .  $CALL 

Brot er HRI:  . . .ጐ . . . . . . . . . . . . . . . . . . . . . . . . . $ 775.00 
Smith Corona TPI: . . . . . . . . . . . . . . . . . . . . . . .  $ 539.00 
Star Mlcronlcs: 

Gemini  l OX Call for low 
t 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $CALLNEWl:Transtar T31 5 . . . . . . . . . . . . . . . . . . . . . $ 5 1 0.00 

PICS Interface . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 87.50 

MONITORS 
Amdek: 

Color I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $295.00 
Color II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $489.00 
300 G Green . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 45.00 
300A Amber . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 55.00 
3 1 0A Amber . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 75.00 

Zenith: 1 2" Green . . . . . . . . . . . . . . . . . . . . . . . .  $ 99.00 
USI: 1 2 " Amber . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 59.00 

1 2" Green . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 55.00 
"Texan: Amber . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 39.00 

PGS: RGB . . . . . . . . . . . . . . . . . . . . . . .  $CALL 
BMC: 1 2" Green . . . . . . . . . . . . . . . . . . . . . . . . .  $ 95.00 
NEC: 1 203 HI Res RGB . . . . . . . . . . . . . . . . . .  $589.00 

Send orders and i n q u i ri es to :  

COLU MBIA DATA PRODUCTS 
Personal Computer 

Featur ing : 
• I BM PC 
• 1 6-bit 8088 Processor 
• 8 Expansion Slots 
• Two RS232 Serial  Ports 
• Centronics Printer Port 
• Double Density Floppy Disk Controller 
• 1 28K R A M  Standard Memory 

. . . . . . . . . .  . . . . . . . . . . .  . . .  . . . . . .  . $CALL 

Computer Apparatus™ 
P .O .  Box 4 1 4  • Wheatr idge, Colorado 80034 

Telephone I nq u i r ies: (303) 759-9251 

Monday thru Friday - 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 

We bui lt  our reputation on low prices 
for the informed computer user. 

Circle 93 on inquiry card. 

COMPUTER PRODUCTS FOR IBM 
The Ultimate Peripheral 
MONTE CARLO'" GTb CARD 64K . . . . . • . • . .  $CALL 

$45 per 64K upgrade 
Ask eboul lhe Cualro'" Card 

T & G Products: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 4:!:00 • 

Game Paddles . . . . . . . . . . . . . . . . . . . . . . . . .  $ 28 00 
Select A Port . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 42.00 

BUSINESS 
VIီ:ူု . . . . . . . . . . . . . . . . . . • • • . . . • . .  • • • . • $ 180.QO 

· .. 

. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  $ 180.00 
256K Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 80.00 

. . . . . . . . . . . . . . . . . . . . . . . . .  $ 225 ® 

ENTERTAINMENT 
lnfocom: 

Zork I.  I I .  I l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 26.59 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2.&50 

Softflight Sym . . . . . . . . . . . .. . . . . . . . . . . . .  $ 38.00 
QuadRam Quadboard 

64K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 285 00

ဵ ံ့း : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ေ ဲဳဴ ' 
256K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 4 1 5 00 

Krall 
Joysticks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 55 00 
Game Paddle . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 29 

Davong Hard Dlaks 
5 Megabyte . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 359;1)0.' 

1 0  Megabyte . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 5  Megabyte . . . . . . . . . . . . . . . . . . . . . . . . . .  $2159 :00 

Maynard Electronics 
Floppy Controllers w/Parallel • . • . . . . • . . •  $ 209 
Floppy Controllers w/Serial . . . . . • • . • . • .  $ 239 

COMPUTER PRODUCTS FOR 
M B I: 

VIP Card . . . . . . . . . . . . . . . . . . . . . $ 109 00 
Appletime Clock Card . . . . . . . . . . . . . . . . .  $ 76.00 

Silicon Valley Systems: 
Final . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 49 00 
Word Handler . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 1 5 00 

Continental: 
Home Acct. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 49.00 

On-Line: 
II Pro . . . . . . . . . . . . . . . . . . . . .  $ 1 39 00 

Vlalcorp: 
Visidex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 180 00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 180 00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . f· $ 1 80.00 
. . . . . . . . . . . . . . . . . . . . . . . . . .  $ 225.00 

Stoneware: 
DB Master . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 54 00 
DB Utility Pak . . . . . . . . . . . . . . . . . . . . . . . . .  $ 86:00 

T & G Producta: 
Joysticks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 42.00 
Select-a-Port . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 42 00 
Game Paddles . . . . . . . . . . . . . . . . . . . . . . . . . S 28 00 

Davong Hard Disks 
5 Megabytes . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 359 QO 

10 Megabytes . . . . . . . . . . . . . . . . . . . . . . . . .  $1 759 00 
15 Megabytes . . . . . . . . . . . . . . . . . . . . . . . . .  $21 59;1)0 

am Carda 
Microsoft 1 6K . . . . . . . . . . . . . . . . . . . . . . . . .  $ 75,® 
Generic 1 6 K . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 60.00 ' 
Microsoft C P/M Z80 Card . . . . . . . . . . . . . . $ 269:00 

80 Column Card: 
w/softswitch . . . . . . . . . . . . . . . . . . . . .  $ 269.00 

DELIVERIES:  2 - 4 weeks average. 
PERSONAL CHECKS: Cashier's check and money 

order w i l l  receive shipping preference. 
VISA & MASTERCARD: Add 4% to total. 
CATALOG: Send for full pr icing details. 
Prices subject to change without notice. 
S H I PPING: UPS add $2.00 plus 3% of order total. or 

we calculate exact freight. 
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Two Sample Device Drivers 

With the purchase of PC-DOS 2.0, you 
receive two device drivers. One is a char­
acter-device driver that enhances the 
capabilities of both your display and key­
board. The other is a block-device driver 
with a RAM disk for use with the PC. I 
will briefly describe each of these drivers 
and then look at the glaring problems each 
reveals about PC-DOS 2.0. 

A New Console Driver 
The PC-DOS 2.0 disk includes a file 

called ANSI. SYS, a character-device driver 
that replaces the standard console device 
(CON:) and enhances the capabilities of 
the display and ketjboard . You can set up 
DOS to use this driver simply by creating 
a CONFIG. SYS file using Edlin and 
adding the line DEVICE=ANSI. SYS. 

ANSI.SYS establishes the American Na­
tional Standards Institute (ANSI) standard 
terminal-control sequences that allow ap­
plications to be moved between various ter­
minals and personal computers. Any 
Sljstem using this standard will support the 
same console-control sequences. 

This console device driver provides two 
basic capabilities. First, it allows you to 
reassign the meaning of any key on the 
keyboard, including using a single key to 
replace a string of keys. Second, it gives 
you direct cursor and attribute control of 
your display screen. It permits you, for ex­
ample, to specify where on the screen the 
cursor is to move to. 

The ANSI. SYS control commands are 
issued via the standard DOS screen and 
keyboard function calls 1, 2, 6, and 9. 
Bas ically, you first send a special sequence 
of characters to the screen or keyboard func­
tions. These characters are then interpreted 

by the ANSI.SYS device driver, and the ap­
propriate action is taken . 

The IBM RAM Disk 
In chapter 14 ("Installable Device 

Drivers") of the PC-DOS manual, IBM 
supplies an assembly-language listing of a 
block-device-driver implementation of a 
RAM disk. The listing can be typed in, as­
sembled, and used with PC-DOS 2.0 as 
a single-sided, nine-sector-per-track (180K­
byte) simulated disk drive. 

IBM's main purpose in including the 
RAM-disk listing was for demonstration 
purposes. The code and comments help you 
to get a better feel fo r how a device driver 
is actually implemented. Furthermore, it 
provides a nice frame for setting up the code 
fo r your own drivers. 

Note that this RAM driver is not found 
on the DOS disk. IBM left it up to you 
to enter and assemble the program.  If you 
do not have an assembler, you can use 
Debug to set up the file. This task is venJ 
tedious at best. 

Proble ms, Problems, Problems 
These two device drivers do more than 

demonstrate the potential of installable 
device drivers, however. They also display 
some of the chaos found in PC-DOS 2.0-a 
most unfortunate and distressing situation. 
These two programs should be Microsoft's 
showcase, where it displays how well 
device drivers work. Instead, the programs 
spotlight some of the inconsistencies found 
in the latest version of the DOS. 

ANSI. SYS pinpoints the most glaring 
deficiency of the whole device-driver setup 
on the PC; BASIC apparently does not use 
the standard DOS character functions and 

thus will not work with user-installed 
character-device drivers. (BASIC does, 
however, work with user-installed block­
device drivers) . The character I/0 opera­
tions of BASIC (the screen, keyboard, 
printer, auxiliary port, etc.) normally use 
the lower-level BIOS ROM (read-only 
memory) device interfaces instead of the 
DOS function calls, thus nullifying any 
user-installed character device. 

For example, ANSI. SYS can be used to 
replace the standard console device to allow 
you to assign any keystroke sequence to any 
key on the PC. The most obvious use of 
this feature is to assign commonly used 
strings of keystrokes to the function keys 
to make it easier to use an applications pro­
gram. If that program is written in BASIC, 
however, the DOS console driver is by­
passed and ANSI. SYS is useless. 

The RAM-disk device driver demon­
strates a less harmful yet still frustrating 
problem . At first the program seems to 
work beautifully. The DOS correctly in­
stalls the simulated drive, and you can use 
DIR to get a directory of the simulated disk. 
COPY works to move files from a floppy 
or fixed disk to the RAM drive, and 
COMP lets you compare them. Even 
BASIC uses the standard DOS function 
calls for block device I/0; you can thus use 
the RAM drive fo r reading and storing 
data and programs. 

However, for some reason, the DISK­
COPY and DISKCOMP commands do not 
work. Both indicate an "invalid drive" er­
ror and then halt. No methods I tried were 
able to coax the two DOS commands to 
perform with the RAM disk. 

While these problems are not major 
catastrophes, they do indicate carelessness 
on the part of IBM and Microsoft for let­
ting them through their quality-control 
checks . It appears that there will be limita­
tions with user-created device drivers in 
this version of PC-DOS that may prevent 
the concept from being exploited to the 
fullest extent. However, easy fixes to this 
situation could be quickly forthcoming. 

Conclusion 
The device-driver capability of PC­

DOS 2.0 gives it significantly more 
power than previous versions. This 
feature, along with some other 
special enhancements, should do 
much to spur the development of 
more powerful hardware and soft­
ware options for the IBM PC. 

All is not well with PC-DOS, 
however. As the discussion in the text 
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box "Two Sample Device Drivers" 
(above) illustrates, the current im­
plementation is suffering from some 
nontrivial problems. Note, though, 
that PC-DOS is in transition, quick­
ly evolving from a system with 
limited capabilities to one with a flex­
ible and powerful Unix-like structure. 
Each step forward will likely present 
a problem here and there, but the 
power of its enhancements far out­

weighs the troublesome areas. I look 
forward to the next revision of PC­
DOS, fully expecting solutions to cur­
rent problems, additional goodies, 
and, undoubtedly, some difficulties 
with its new features. • 

Tim Field, a software engineer and technical 
writer, works for Field Computer Products (909 

North San Antonio Rd . ,  Los Altos, CA 94022). 



Unless you want the best price, performance and quality. 

The other guys' printers have always been ade­
quate. But why settle for adequate when you can 
have the best. The quiet new Riteman personal 
printer from Inforunner for your computer. 

Made possible by over 38 years of manufac­
turing expertise, Inforunner has produced the 
best printer ever. Inch for inch, we've packed 
more heavy-duty quality and performance inside 
our compact Riteman pri nters at a lower cost 
than the competition. 

Compare feature for feature. With the 
Riteman you get uni- or bi-directional printing 
running easily at 120 cps with friction, pin, and 
tractor feed at no extra cost. You can use your 
own stationery, labels , fan fold or pin feed paper. 
So all your printing gets done faster. 

The Riteman is Epson-compatible for inter­
facing with most personal computers. Like 

App lt• i:o' a n•uiQtl'r('(/ tradt'mark nf : \  pplt• ( 'omputl' r  I n e .  1 11M iQ a rC'gbtcn•cl tradPmark of IBM ('nrporation 

Apple and I B M .  And with a wide variety of 
print modes including ital ics, super and sub­
scripts with true descenders. So your letters and 
other printouts look their best. 

And it runs with many popular software 
packages including graphics. 

See for yourself how easily this incredibly 
low-priced printer, with the best price/perfor­
mance/quality combination, fits into a briefcase 
- at your nearest computer dealer. 

ASK YOUR DEALER or call toll free 
(800) 824-3044. I n  California (800) 42 1-255 1 .  
Inforunner Corporation, 1621 Stanford Street, 
Santa Monica, CA 90404. 

Inforunner's Riteman Jl !STHI  IHITED WOHJ . I lWI JlE 
EpRon is a reg-istered trademark of Epson AmC'ril·a 
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The Rixon PC212A . . .  
The Per fect Modem 
For Your IBM ® PC 
. . .  Only 5499 

The Rixon® PC2 1 2A offers you the only 300/1200 BPS full duplex 
modem with auto dial and auto answer that plugs directly into any of 
the IBM PC® * card slots. Because the Rixon PC2 1 2A was designed 
specifically for the IBM PC, it is loaded with user benefits. 

Th
.
e PC2 1 2A eliminates the need for an asynchronous communications 

adapter card and external modem cable, this 
alone saves you approximately $ 1  90. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 
Without question, the PC21 2A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM PC. An internal microproces­
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 
A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered. 
In the event of power disrup­
tion a battery back-up pro­
tects all memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro­
grams written for the Hayes 
Smartmodem TM **such as 
CROSST ALK.™ +Also available 
for use with the PC2 1 2A is the 
Rixon PC COM I, TM * a  communications software pro­
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC212A and the IBM PC. PC COM 
I operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro­
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source,SM& ), as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 
time as the PC2 1 2A. The PC2 12A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask 
for Jon Wilson at Ext. 472. 

PC2 12A . . . . . . . . . . . . . .  $499. 
PC212A WITH 
ASYNCH PORT . . . . .  . $539. 

- - - ­ - - --- - -- -- - ­
- ­ - - - - - ­­ - - - - ­- - - - - ­ጏ­ - - - - -­- ­ - - - - - ­

= = = =-= = = -=  INC. 

2 1 20 Industrial Pky., Silver Spring, Md. 20904 
301 -622-2 121 TWX 71 0-825.007 1  TLX 89-8347 

The Rixon PC212A Card Modem 
Another Modem Good Enough To Be Called RIXON 
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• IBM is a registered trademark of the 

•• Hayes Smartmodem is a product of 
International Business Machine Corp. 

the Hayes Stack n, series, a 
registered trademark of Hayes 
Microcomputer Products Inc. 

i" CROSSTALK is a trademark of 
Microstuf Inc. * PC COM I is a trademark of 
Rixon Inc. 

& The Source is a servicemark of 
Source Tclecomputing Corp. 
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A Communications Package 
for the IBM PC 

With a little help from our friends, the Transend PC software 
evolved through several iterative design stages 

by Richard K. Moore and Michael Geary 

In the process of creating a commu­
nications software package at Small 
World Communications Inc . ,  we dis­
covered that a good package was the 
result of many factors. To us, the most 
surprising of these factors was the 
iterative product-development cycle 
that begins with design, continues 
with evaluation by users, and starts 
over again with a redesign based on 
user feedback. By letting our friends 
try out each intermediate version that 
resulted from such a cycle, we 
pruned those ideas that didn't work 
and expanded the ones people 
seemed comfortable with. 

The result of our efforts is a product 
that was not so much designed as it 
was allowed to evolve . Called Tran­
send PC (published under a licens­
ing agreement by Transend Corpora­
tion of San Jose, California), it runs 
on the IBM Personal Computer (PC), 
a machine for which powerful, ver­
satile code can be written . Many 
users would agree that most com­
mercial software falls short of such a 
high performance level. This article 
describes the design decisions that 

resulted in a powerful product de­
signed with ease of use in mind. 

The Choice of Fe atures 
Our first step was to discover 

which communications functions 
personal computer owners needed 
most. To get this information, we 
looked at the products available on 

By trying out each 
intermediate version, 
Transend PC was not 

so much designed as it 
was allowed to evolve. 

the market, but we learned more by 
asking users what they wanted to do 
and by looking at the experience of 
research centers such as Xerox PARC 
(Palo Alto Researc;h Center) . There 
seemed to be three distinct needs : 

• the ability to send and receive 
short, informal messages (electronic 
mail) 
•the ability to send and receive disk 
files 
•the ability to access teleservices 

such as The Source or Dialog 

But these functional requirements 
were only the tip of the iceberg. As 
we examined typical communications 
scenarios, we found that the actual 
communications process is the least 
of the user's worries. For example, 
with electronic mail, most of the 
user's time is spent with the local 
management of messages: creating, 
reading, editing, printing, filing, and 
retrieving them. In addition, for each 
person or service users wish to com­
municate with, they need to deal 
with such troublesome details as 
phone numbers, data rates, log-in 
codes, protocols, user IDs, and so on: 

Our conclusion was that electronic 
mail should be the central focus in 
the product design . We wanted man­
agers, secretaries, and clerks to feel 
comfortable using this communica­
tions device, even if they had no 
other occasion to use a personal com­
puter. Our problem then became one 
of selecting a metaphor that would 
express the function of electronic 
mail. 
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Open Basket 

Labe l Basket 
P r  int Summary 

P r i nt Basket 

Ex i t  f rom Transend Transend P C  ( tm )  
TEST Vers ion 1 . 8  

B e  a Term i n a l  
Send/Rec e  ive Ma i l  

Press a f unct i on key or use D D a II keys to se l ect a basket 

I ll  ADDRESS BOOI< SERV I  CES 'x'OUR PC 

SENT OI< WASTE 

Jeff Spec Changes Byte Art i d e  

M i ke Schedu l e  Tutor i a l  

Fred Protoco l s  

B i  I I  & L i z  

Figure 1 :  Based on a desktop metaphor, Transend PC includes in, out, and sent baskets; phone 
numbers and access information reside in the services and address-book baskets . The waste­
basket retains a copy of recently discarded messages . The lower 16 baskets serve as a simple 
filing system for electronic messages, which can be moved between baskets at will; printing 
and duplicating require only a single keystroke. (Editor's note: The figures accompanying 
this article are screen dumps from a monochrome display. ) 

The Choice of Metaphors 
In Visicorp's popular Visicalc pack­

age, the metaphor is simply a piece 
of ledger paper. That idea is strong 
enough to express the program's 
functionality while at the same time 
being simple and familiar to the in­
tended audience . We, too, wanted a 
metaphor appropriate to our focus 
that was as powerful, yet as simple 
and familiar . 

As did Apple with Lisa and Xerox 
with Star, we chose the desktop as 
our central metaphor. On our desk­
top is a collection of baskets in which 
the user can place messages and 
forms (figure 1) . The forms describe 
the communications parameters for 
the people and services of interest to 
the user. We found this metaphor ex­
tremely powerful : the in-basket, out­
basket, and wastebasket are im­
mediately familiar and help establish 
the reality of the metaphor for the 
user. We intro duced other baskets to 
provide needed system functions, 
and a number of nondedicated 
baskets are available so that users can 
create their own filing systems for 
messages. 

We made a commitment to our­
selves that we would maintain the 
chosen metaphor with dogged con­
sistency. We wanted our users to 
believe that they really were working 
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with paper and baskets and to en­
courage them to try unfamiliar tasks 
without fear. We wanted the illusion 
to be so reliable that users would 
have a clear expectation of the results 
of their actions, based on their real­
world experience with paper and 
containers. 

Our problem became 
one of selecting a 

metaphor appropriate 
to electronic mail .  

The Choice of Machines 
When we began work on this proj­

ect, the IBM PC had just been intro­
duced and had not much force in the 
marketplace. We were considering 
doing communications-package ver­
sions for the Apple II or for CP/M, 
and when we began work on an ini­
tial prototype, an IBM PC was loaned 
to us by a friend. He had an educated 
hunch that this machine was to have 
an immense impact on the market 
and wanted to be sure we were get­
ting on the bandwagon. 

We had no way of knowing how 
correct his prediction would turn out 
to be, but our exp erience with the PC 
was favorable from the start. We 
found it a superb development vehi­

de that incorporated several lessons 
from earlier machines. The large 
memory capacity, the elaborate key­
board, and the extensive mono­
chrome character set all contributed 
to an environment in which we had 
the freedom to communi­
cate our metaphor to the user. Most 
important, however, was IBM's deci­
sion (borrowed from Apple) to offer 
"open system architecture:' Opening 
up the machine to third-party hard­
ware and software vendors is what 
made the product an instant hit 
within the industry and with cus­
tomers. 

Taking Advantage of the PC's 
Architecture 

· 

With so much machine at our dis­
posal, we had to decide which fea­
tures were appropriate to our needs. 
We decided early, for example, to ig­
nore the possibilities of color and bit­
mapped graphics and develop in­
stead the potential of the mono­
chrome graphics set. We chose this 
route for three reasons : text mode is 
much faster than graphics mode, the 
monochrome screen's appearance is 
more attractive than IBM's graphics 
display, and a text-mode version can 
run on all installed machines. We 
have been very happy with this 
choice and have found the character 
graphics capabilities sufficient for our 
needs. 

The PC keyboard is both a blessing 
and a curse. The large number of 
keys provides many ways to invoke 
commands, support scrolling; and 
permit optimized data-entry-such 
amplitude is a blessing to the user-in­
ter£ace designer. But the curse is on 
the first-time user who must navigate 
the sea of . keys : he needs to dis­
tinguish among four left-pointing­
arrow keys, to remember whether he 
pressed one of the three Lock keys, 
and to remember the meaning of the 
10 function keys. We set out to 
simplify the keyboard through ap­
propriate use of graphics on the 

· screen. 
In the top of each of our 

screens is a control panel (figure 2) . 
The left part of the control panel 
shows a map of the 10 function keys 
together with the menu of the cur­



Data products ိ50 

Data products wa nts to put some green back into your holidays. So, when you buy our P Series 
color printer and autosheet feeder, help yourself to $100 worth of anything you wa nt at the store 
of purchase. And that's just the beginning. Buying our ful l color P Series printer and autosheet 
feeder also entitles you to another hol iday surprise. Our EP2 Program, absolutely free! It a l lows the 
user to make his printer perform l i ke the IBM gra phics pri nter or the Epson MX80, at 
your comma nd. It's a va lue that's yours for a smile. 

Why are we giving away so much? It's our way of introducing you to the versati le P Series color 
printer and autosheet feeder. The P Series translates information into bri l l iant ful l  color charts, 
graphs and texts. It del ivers a fu l l  page of text quality print in nothing flat while its feeder automat­
ica l ly prevents loading hassles. And the P Series uses printer or plain paper and fi l ls every 
appropriate l ine with crisp, sharp copy, even if it has to hyphenate. . 

P riced at $499, the autosheet feeder el iminates the need for manual ly fed paper, and has the 
abil ity to pri nt any report, in large qua ntities, on standard 81h" paper. The autosheet feeder holds 
up to 250 sheets of 15 l b. or 200 sheets of 20 l b  .. 81h'' wide paper, including bond, offset and 
coated pa per. And it works on the P Series color printer's existing power source, requi res no 
special programming or controls, and is completely tra nsparent to host software. 

J ust ta ke this ad with you to your nearest participating computer store and ask to see our 
P Series Printer. It's the ful l  color printer that' l l  put some green back into your holidays. 
For the name of your nearest participating dealer, ca l l  l -800-258-1 386. 

cPDataproducts 
COMMH/Fall '83 
See us at Booth 3086 
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BEST COLOR GRAPH ICS 

SOURCE FOR THE IBM PC 


BUSINESS GRAPHICS 

COM PAC™ 

RGB· Division ׷· 
Frontier 
Technologies 
Corporati on 

Roo ioo L J ,t 11111111 S•o• "'''''' 
Test l nterī reter · Restore O r  i g  i n a  l 

Pr i n t  Message . I n sert '11 
ጎ De l ete Word ' ; De l et e  Word ግ 

Transend . pc ( tm )  
TEST Vers i o n  1 . 8  
Ill 

Grey all de l e tes errors;  CD 1m D D G'l!l'll G'Jil!'l scro I I 
Subject : [  Word-Processor Des i g n  

'llS I  NPLE APPROACH 
'liThe goa l is to he as easy to use as a typewr i te r .  I n f o rm a  l messages 

don'  t need mu l t i p l  e co l umns , f o otnotes , pag i na t  i on contr o  l o r  f ont-change 
comm a n d s ,  so we don' t need lots of comands or contro l character s .  

'llSUPP ORT FOR LOC« «E•YS 

Figure 2: Th e large rectangle at the top of the screen, bounded above and below by double 
lines, is the user control panel. Th e control panel furnishes the tools and information the user 
needs to manipulate the desktop environment. The control panel's top portion maps the 10 
function keς;s onto a menu of available commands; the lower control-panel line suggests ac­
tions appropriate to the cu rrent state of the desktop. 

ri:mtly available commands. The func­
tion-key map is laid out in two ver­
tical columns, exactly mimicking the 
keyboard. This layout lets the user 
tap a key after a quick glance at the 
control panel, without slowing down 
to say, "I want option three . . .  let's 
see, where is F3?" The right part of 
the control panel has space for three 
rectangles, which can display Shift 
Lock, Nurn (Numeric) Lock, and 
. Scroll Lock so that the user always 
knows the state of those functions. 
As a final touch, references to keys in 
our help messages use graphics 
whenever possible. 

After continuous refining, we have 
perfected these screen aids to the 
point that first-time users of Transend 
PC have very little trouble using the 
keyboard . 

Users Know What They Want 
Having analyzed the machine and 

chosen the metaphor, we thought the 
project would then proceed accord­
ing to the classic paradigm: analyze 
the problem, design a solution, and 
implement the design. 

We dutifully proceeded to outline 
which commands would be needed 
on each screen and what mechanism 
the user would employ to select 
operands for the commands. When 
we had our prototype running, we 
sat a friend down at the machine and 
asked her to try to use it. First she 

asked, "What do I do now?" We said, 
"Chdose a function key, of course:' 
The pattern continued-at each step 
her assumptions and interpretations 
were different than we had planned. 

Then we let another friend try the 
system, hoping that the first person 
was atypical. No such luck. We 
learned that each person very quick­
ly creates an idea of what the rna­
chine is trying to do. Wherever two 
interpretations of the screen are 
possible, the user draws the wrong 
one (or, more often, invents a third) . 
We wanted the user to adapt to our 
metaphor, so we had to make the 
metaphor totally clear and unam­
biguous at every step. 
. This goal turned out to be very 
costly to pursue. At each stage of re­
finement, the ambiguities uncovered 
were more subtle-maintaining the 
user illusion took an ever greater 
sleight of screen. 

How Many Screens? 
As the user interface began to take 

shape, the first issue was how many 
different screens to have and how 
much information to put on each 
one. In many menu-driven software 
products, the labyrinth of screens is 
so formidable that "Where am I?" and 
"How do I get back to where I was?" 
are the usual questions asked by the 
inexperienced user. In an attempt to 
keep the user out of such traps, we 
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S e  l ec t  a message to v i ew ,  t h e n  h i t  ILl'fldM:ml ; cance l s  

I n  Touch ( tm ) 
Ve rs i on I'I B  

R i chard W P  tests 

Out J ims t e s t  Test Hame J e f f  L .  Goss i p  

Sent O K  Hot Sent IT i n f o  Waste 

SUBJECT SEHT 

From : T RA I H I HG SYHERGY3 a t e s t  message I'ISmarB3 

To : synergy3 a test message 115marB3 
From : T RA I H I HG SYHERGY3 t h i s  system 2 7 f ehB3 

I n  b a s ket 3 messages 

Figure 3: This early screen version got the cold shoulder from users. The help line at the 
top was universally ig1wred. The open basket at the bottom was not seen as a blow-up of the 
selected basket, but rather as a different basket. Users never knew what to expect from the 
scroll keys. The crowded screen also had the effect of limiting the number of baskets and messages 
that could be displayed. I """ ""カ ,,,., I .. , .. 

Add a Message · 

P r i nt Message . 
Copy Message : 
Nove Message ' ⩵ 

, Transend PC 
TEST Ve rs i on 

( tm )  
1 . 1'1  

Use 0 o r  0 key t o  s e l e c t  a messa g e ;  then press a f u nct i o n  key 

SUB JECT SENT 
To : M i  k e  Geary Word-Processor Des i g n  
T o :  Jeff Lut her Us i ng W / C  error chk i n g  
To:  M i  k e  Geary U s e  of Protoco l s  
To : M i k e Geary U p d a t e  Byte A r t  i c l e  
To : R i chard Moore Hotes on Protoco ls 
To : M i  k e  G e a r y  Support of DOS 2 . 1'1  
To : Fred Krefetz A c c e s s  i ng Hew Serv i c es 
To:  R i c h a r d  Moore Avo i d  i n g  Graph i c s Snow 
To : M i  ke Geary Conve rs i o n  to C 

li:lllm basket 9 messages 

Figure 4 :  By devoting an entire screen to the display of a basket's contents, we could show 
more messages than we could using the figu re 3 screen . Moreover, we could simplif!J scrolling 
for the user. 

packed as much information as pos­ using the scroll arrows would be. 
sible into our screens. Sometimes the arrows would select 

In figure 3, you can see an early at­ a basket; at other times they would 
tempt at a main screen .  Below the cause the message list to scroll . 
control panel each of the baskets is In response to user confusion, we 
shown, with an expanded view of replaced the main screen with the 
the selected basket. The expanded two screens in figures 1 and 4. The 
view shows a scrollable list of the two-screen approach did reduce con­
messages in that basket. This screen fusion, and users learned their way 
seems to make a lot of sense. Users around each of these screens more 
can look at the contents of one basket quickly. The transition between the 
without losing the global context. screens now became the point of con­
Users, however, were confused by fusion . The OPEN BASKET com­
the clutter of images, and they mand would cause the array of 
couldn't predict what the effect of baskets to be replaced by a blown-up 

I 
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TITLE __________ _ 

COMPA N Y ---------

---------

CITY __________ _ 

STATE _____ ZIP· ___ _ 

TELE P H O N E --------
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Applications Software Developers (Sa) 

How 
Whitesmiths' 
better system 
software 
can help you 
build a better 
bottom line. L 

Just a moment p l  ease . . .  

Transend PC l tm l  
TEST Vers i o n  1 . 8  

The portability of White­ (Sb) 
smiths' C Compilers and Idris 

operating system enables you to 

offer your applications to a 

wide range of end-users with­

out reworking your code. Just 

one development effort works 

on many architectures, because 

Whitesmiths' C Compilers span 

over 30 systems, and Idris, the 

most complete and portable 

UNIX-like system for micros, 

is UNIX-compatible in both 

directions. You can also lower 

costs and si  mplify distribution 

by eliminating end-users 

licenses using Whites miths' 

new " licensing under copy­

right" Authorization Seal. 

SEND FOR OUR FREE BOOKLET 

'THE PROFI'I<BUILOERS' CHECKLIST" 

your opera­

tion. See for your­

self how we can em your costs, 

widen your markets, and build 

your bottom line. 
ldris is ; 1  cradt:mark nf Whi((.:smiths, l.rd.: UNIX is a 

trademark uf Bc.:ll L1bor.uuries. 

Whitesmiths, Ltd. 97 Lowell Road Concord, Mass. 0 1  742 (617 )  369-8499 

t\ DDRESS 
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1r Trans end PC ( tm I TEST V e r s  i o n  I . B  

Just a mome n t  p l e ase . . .  

Figure 5: Simple outline animation provides continuity between the screens in figures 1 and 
4. Compare this screen to figure l's, and note how this kind of animation, captu red here suc­
cessively in parts a and b, makes a basket appear to grow. 

view of the selected basket. One of 
our friends tried this and com­
mented, "Well, what do we have 
now?" We pointed out that the 
blown-up basket came from his 
selected basket, and he said, "Oh, of 
course:' But others who test-drove 
the system had the same initial con­
fusion when the screen changed . We 
were in a quandary-the combined 
screen was too cluttered, and the 
separate screens seemed uncon­
nected. Could we build a bridge be­
tween the two screens? 

Animation with Character 
Graphics 

What we wanted was some way to 
make the screen transition easier for 
the user to understand. We looked 
again at our metaphor. In real life, a 
basket can appear to get bigger (or 
come closer) only by passing through 
intermediate sizes (or distances). But 

animation, popular on bit-mapped 
screens, was impractical on a charac­
ter-oriented screen-or so we had 
assumed. We experimented a little 
and found that simple outline anima­
tion was both practical and effective . 
We introduced an animated sequence 
to show the basket opening out from 
the desktop array, as shown in figure 
5. Not only did this simple animation 
remove the confusion, but our 
friends responded with actual plea­
sure at our fidelity to the metaphor. 
Could a productivity-oriented soft­
ware package actually be fun to use? 
Transend PC seemed to have edged 
beyond being merely nonhostile into · 

the realm of being truly friendly. 
Simple animation was so success­

ful in solving the open-basket prob­
lem that we couldn't avoid the impli­
cation that this kind of animation 
should be used wherever a screen 
transition needed clarification. There 
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Software Au toma tion, Quietly In troduces 

™. The Most Revolutionary New 

Product For The Micro Since dBase II ™. 

Look For Yo urself. 

Anatomy of a Language 
Fourth Generation 
Language 
Most profound step 
forward since the 
in vention of 
programming. 

Report Generator 
Flexible method of 
extra cting data. 

Powerful 
Language 
Command Set 
Eclipses any third 
generation language. 

With SALVO, unlock the total potential 
of your personal computer. Easy to use. 
Easy to learn. Create applications in 1/10 
the time compared to COBOL or BASIC. 
Reduce dBase II TM type work by 50% or 
more. A new natural fourth generation 

True Relational 
DBMS 

Unks up to 16 files 
at once. 

Query Facil ity 
Na tural 

communications 
capability. 

Expert Command 
Assistant 

Provides autom atic 
na vigation through 

the data base. 

language that rivals sophisticated 
mainframe packages. At a fraction of the 
cost. How ? Send for our free brochure. 
Available now at your local computer 
store, or contact us directly. 

It Knows How. 

dBase II is a trademark of Ashton-Tate. 
Circle 429 on inquiry card. 

--­--­

..Sort warei: utomaflon/nc 
1 4333 Proton Road. Dallas. Texas 75234 

(2 14) 392-2802 

BYTE November 1983 205 



[Ci:;i!J BASF 

ᑂ=������=• 

(ဩ) 

"᷼ 
six! \. •'-' ,�/)'; 

) 

ABC 
Hotline (Anytime) 

1----:-:-:-::-;;--:-:-;;ဪ-;--:---;-:---:-:-:-;;;;;;;;ါာ:;;;;-------- -
Use O o r O t o  se l ect a nam e ,  then h i t il].fi§M:ml ; fm ca nc e l s 

Circle 6 on inquiry card. 

SPECTACULAR 
OFFERS 

wabasH 
6 YEAR WARRANTY 

M 1 1  51f4" SINGLE SIDE 1 . 49* SINGLE DENSITY 

M 1 3  51f4" SINGLE SIDE 1 . 89* DOUBLE DENSITY 

M 1 4  5 1f4"  DOUBLE SIDE 2 . 79* DOUBLE DENSITY

M 1 6  5 1/4fl :᷶ L᷹᷷᷸ S᷺᷻ TY 4. 1 9* 
F1 1 1  8 "  SINGLE SIDE 1 . 89* SINGLE DENSITY 

F1 31 2 8 "  SINGLE SIDE 2 . 39* DOUBLE DENSITY 

F1 4 4  8 "  DOUBLE SIDE 2 .  99* DOUBLE DENSITY 

maxelt  
LIFETIME WARRANTY 

M D1 
FD1 -1  28 8" 

2 YEAR WARRANTY 

54968 5'/• " ss,dd 1.79* 
53428 8" ss,sd 1

᷽᷾ ᷿TDI< 
LIFETIME WARRAIITY 

2501 5'/• " ss,dd 2 .49* 
2801 8 "  ss,dd 3 . 90*  

SINGLE SIDE 
DOUBlE DENSITY 

2 . 29*  
3 . 60* 

BASF 
UFETIME WARRANlY 

54974 5'/• " SS,dd 2.19* 
54998 8" ss,sd 2.29* 

LIFETIME WARRANTY 

5S-1 1 5'1•" ss,sd 1 .  73* 
8S-1 1  8" ss,sd 2 . 1 4* 

WE ALSO STOI:K AT FANTASTIC LOW PRICES Memorex '3M
᷵ Dy�qu

Floppies. Tapt. Data Carlrldgn, Da< Cn=>ttes. and Disk Packs 

* QUANTITY 1 00 .  SMALLER QUANTITIES ADD 5% 

Get 8 cassenes, 
and Cassette/8 
Library· 
Album 8.DD 

SNAP·IT POWER CEffTER 
Turn one oullel lnlo LIBRARY CASES 
Power Surge Control 8" Kas-selte/ 10 . . 2.99 
AFI Filtration 5Y4"  Mini Kas-selle/tO . . .2.49 
15 Amp Circu it Breaker 59.95 

BOOK VALUES 
FUll SELECTION, 

DISCOUNT PRICES 

on hundreds of 
titles published by 
ALFRED, HAYDEN, 
DILITH IUM, SAMS , 
TAB, McGRAW H I L L  
and many others. 

SO FTWARE 
AT FANTASTIC PRICES 

SAVE 25% OR MORE 
o n  thousands of soft­
ware packages for all  
s y s t e m s ,  I n c l u d i n g  
Business, Language, 
Engineering, Games, 
Graphics, Utility, and 
many more. 

• Wrillrn purthse orders accepted from government 
agencies and well rated firms lor net JO day billing. • International ordm 
accepted with a 15.00 surcharge for hanaling. plus shipping chugu. • C.O.D. 
requlru a I 0% deposit. • We accept Visa. Mastercharge. Money Orders. and 
Certilled checks. • Checksrequlrebank ctearances. • Allshipments F.O.B. San 
Diego. • Minimum shipping and handling 2.00. minimum order 1 0.00. • California 
residents add 6% sales taL Prices and terms su�ject to change without notice . •
Art ufes subject to anilability, meptam. and verification. • All sales m final. • 
Satislac!Jon guaranleed or lutt relund. 

We also offer printer ribbons. printwheels. type elements, 
CQlllpment covers . power consoles. paper supplies. storage and 
liling eqUipment. lurniture and many other accessories lor word 
and data processing s;sterns. Write for our free catalog. 

Orders Only 

800-854-1555 
Information 

61 9-268·3537 DATA PRODUCTS 

Modem ITT TELEX 4992217 

61 9·268•4488 BB6B CLAIREMONT MESA BlVD 
Exclusive Mpnthly Specials SAN DIEGO, CALIFORNIA 92123 
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Transend PC l lm l  
TEST Vers i o n  I . B  

From : ??ガ T o :  
Attach : 
Subj ect : [ 

7 e nt r i e s i n  Address Book 
Name Serv i c e 

B i I I 8 L i z  
Fred Krefetz 

Transend PC 
OnTyme 

Gregg W i l l  iams The Source 
J e f f  Luther 
M i ke Geary 
PCUG Bu l l  e t i n  Board 
R i  chard Moore 

OnTyme 
O nT<Jme 
O t h e r  host 
O nT<Jme 

Figure 6: Th e Tra nsend PC address book contains an entn; fo r each electronic correspo ndent. 

Rev i s e  Entr<J II Show B a s ket 
· D i scard Entry 

P r i nt Entr<J • 

Look Above : 

Look Be l ow ' I 

Transend PC ( tm l  
TEST Vers i on 1 . 8  

em 1m D D IZ'I!J'l'l D!lim scro l l  text r o r  v i ew i ng 

A D D R E S S B 0 0 K 

T h i s  f orm descr i bes a person or comp uter that you commun i ca t e  w i  t h .  

Nam e :  Fred Kref etz ( to send messages "To" ) 

Where do we reach t h i s  person or computer : 

On an e l ectro n i c  ma i l  serv i  c e :  

I!1IU!.IlD 
The Source 

D i rect d i  a l  t o :  
Another P C  us i n g  Transend/PC 
Another P C  us i ng a d i  f f erent commu n  i c a t  i ons program 

Figure 7: An example of an address-book fo rm. 

were many such transitions, and 
handling each one of them was long 
and tedious work . Sometimes, wait­
ing for a compilation in the middle 
of the night, we had to ask ourselves 
whether we were in charge of the 
user interface or if it was leading us 
by the nose. As refinement con­
tinued, even slighter user annoy­
ances came to our attention. 

Reassuring Sounds 
Often, users couldn't tell whether 

their commands were being pro­
cessed, if they were supposed to hit 
another function key, or whether the 
program had received their most re­
cent request. We found that a few 
judiciously placed beeps and chirps 
let users know that the machine was 
listening and, indeed, was respond­

ing. Our biggest surprise was that we 
didn't get any feedback from friends 
after sound was introduced . We 
thought they would say, "Oh, how 
neat, you're using sound:' But they 
were so accustomed to sound from 
computer games that they proceeded 
merrily along, knowing the computer 
was following them, not conscious of 
why they were so sure. 

The Help Line 
Even though we made each part of 

the system as easily understandable 
as we could, we found that a prompt, 
or help line, was needed on the 
screen at all times. We put the help 
line at the most prominent place on 
the screen-the very top. Unfor­
tunately, users didn't notice it. We 
had to keep reminding them to look 

C i rc l e  296 on inquiry card. ___. 
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FOR TRS-80 M O DELS 1 ,  3 & 4 
I B M  PC, XT, AND C O M PAQ 

The M M  SFORTH 
System. 

Compare. 
• The speed, com pactness and 

extensi b i l ity of the 
MMSFORTH total software 
environment, opt im ized for 
the popu lar IBM PC and 
TRS-80 M odels 1 ,  3 and 4. 

• An i ntegrated system of 
sophisticated appl ication 
programs: word processing,  
database management, 
commun ications, general 
ledger and more, all with 
powerful capabi l  ities, sur­
pris ing speed and ease of use. 

• With sou rce code, for custom 
modifications by you or M MS. 

• The famous M MS support, 
inc luding detailed manuals 
and exam ples, telephone t ips, 
add it ional programs and 
inex pensive program updates, 
User G roups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work­
shops and professional 
consu lt ing. 

m[!UIJ§FORTH 
A World of 
D ifference! 

· • Personal l i censing for TRS-80: 
$1 29.95 for M MSFORTH, or  
"3+4TH "  User System with 
FORTHWR ITE, DATA­
HAN DLER and FORTHCOM 
for $399.95. 

• Personal l i censing for I BM 
PC: $249.95 for MMSFORTH, 
or  enhan ced "3+4TH" User 
System with FORTHWR ITE, 
DATAHAND LER-PLUS and 
FORTHCOM for $549.95. 

• Corporate S ite L icense Exten­
sions from $1 ,000. 

If you recognize the difference 
and want to profit from it, ask us 
or you r  dealer about the world· 
of MMSFORTH. 

M I LLER M ICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, M A  01 760 

(61 7) 653·6 1 36 

Circle· 317 on inquiry card. 

II Transend PC ( tm l  
TEST Vers i o n  1 . 8  

Use U or O to se l ect DOS f i l  e ,  then h i t : 1m cance l s  

From : ?? 
T o :  Gregg W i l l  i ams 

オ A t t a c h  : .. 
S u b j ec t :  I 

23 DOS f i  l e s on dr ive B :  
F i  l ename . Ext C h a r s  D a t e  
H I  DEF . P A S  2525 1 1 j u  1 8 3  
HEYBOAR D  . P A S  1 6 1 4 4  7 j u  l 83 
L I ST I T  . BAT 174 18ju l 8 3  
LODEF . P AS 1 1 4 7 4  1 2j u  l 8 3  
MACH I NE . ASN 7746 2j u l 83 

T i me 
18 : 17p s :  44p 
1 1 :  17a 

t :  23a 
1 8 :  B2p MACLI B . ASM 2921 19jun83 t :  Zta 

PAS 4TH . A SN 4234 2 B j u n 8 3  H l :  59p 
PAS L I B  . TXT 4739 28may83 18 : B4a 

. S C RASN . A SN 2754 3Bmar83 1 :  1 9 p  
S C R E E N  . P AS 13474 1 B j u  l 8 3  1 B  : 3 7 p  
SETUP . P AS 4679 7 j u  l 83 8 :  46p 
TEST . P AS 727 7 j u  l 8 3  8 :  46p 

Figure 8:  When mail is being sent between PCs, disk files can be sent along as attachments. 

at the top of the screen. We finally 
moved the help line to the bottom of 
the control panel. The user's eye is 
then forced to cross over the help line 
when moving from the function-key 
menu to the main screen. 

Transend PC Fe atures 
The result of Transend PC's itera­

tive design process is a product that 
fills a wide range of communications 
needs. Consider, for example, some 
of its message-exchange capabilities. 
Its address book (figure 6) contains 
an entry for each correspondent. 
When you're ready to send a mes­
sage, you simply pick the names you 
want from a list of entries-Transend 
PC automatically copies them into its 
message header. When the message 
is later transmitted, the full address­
book entry is used to route messages 
to their destination . 

The forms within the address book 
are of variable length, depending on 
how the correspondent is to be 
reached (figure 7) . For someone who 
has a mailbox on an electronic-mail 
service, you need only supply the 
mailbox name (ID). To dial direct, you 
must supply the phone number and 
the characteristics of the modem you 
are dialing. 

When mail is being sent directly 
between PCs, any disk file can be 
sent along as an attachment to the 
message (figure 8) . Both the message 
and the file are sent with a protocol 
that eliminates data errors. Files are 
attached to messages via the same 

kind of lookup window used for 
address-book access. In Transend 
PC, we have tried to minimize the 
number of user-interface concepts by 
applying each technique in as many 
contexts as possible. 

A Continuing Process 
We expect that the process of ex­

tending and refining the product and 
its user interface will continue even 
after its initial publication. For exam­
ple, future plans include porting the 
product to other popular machines 
(so that diverse machines can easily 
communicate with one another) and 
integrating it with local-area net­
works and in-house mainframes. 
And, relative to product refinements, 
it will be only after groups of people 
are using Transend PC to communi­
cate with each other daily that the 
next level of subtle concerns will 
emerge. Fortunately, our software 
base is flexible-having bent under 
the wind of so many changes, it 
seems to accept new requirements 
without snapping. • 

Richard K. Moore worked at Xerox PARC and 
Tymshare and participated in the development of 
Xerox's Star and Apple's Lisa before cofounding 
Small Wo rld Communications (10311 S. DeAnza 
Blvd., Suite 4, Cupertino, CA 95014) with Michael 
Gean;. 

Michael Gean; was an employee and later a con­
sultant to Tymshare before cofou nding Small World 
Communications. He is the principal designer of the 
Tra nsend PC and is experienced i11 the use of mini­
and microcomputers to access communications and 
mainframe services. 
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Take a close look at the· new 
lanyu MBC 550 and r.tBC 555 Computers - The IBM· PC Loolc Alllce, Worlc Alllce That Cost Only One Third A• Much. 
Because they use the · 
MS/DOS operating system, 
the de-facto standard for 
IBM-PC com�»atltilllty, over 
80% of the IBM software 

Exceptional Features 
Standard on the MBC 550 
• Power,ul 16 bit 8088 CPU 
• The same CPU as used In the 

IBM-PC 
• 128K User Memory (Expandable to 

256K) 
• 160K Single Disk Drive 
• High-Quality, Full Featured, Low 

Profile Detached Keyboard 
• Full 80 Column Display with Color 

Graphics 
• A must for Spread Sheets & Word 

Processing 
• MSIDOS Operating System 

Included 
• Sanyo BASIC Included 
• Centronics (parallel) Printer Port 

. . .  
Sanyo MBC 550 

128K - Single Disk Your Cost 
$999. 95 
Includes $1000.00 

Software Free 

Sanyo MBC 555 
128K - Dual Disk Your Cost 

$1, 39ff0 

Special System Packages 

Single Drive Computer with 
Monitor and Printer 

• MBC 550 Computer with 128K 
memory 

• 1 2" Green Monitor 
• Epson RX-80 Printer 

Your Cost 

$1,39995 

Dual Drive 256K System with 
Monitor and Printer 

• M BC 555 Computer will) 256K 
memory 

• 12" Green Monitor 
• Epson RX·BO PrinterYour Cost 

s1 ,99995 

runs without modification. 
Because of the long list of 
exceptional features below, 
The Sanyo MBC 500 and 
MBC 555 are the only 
responsible alternatives to 
the unreasonably high cost 
of the IBM-PC. 

• Speaker • Joystick Port 
• Diagnostics 

Includes '$1500.00 
Software Free Accessories & Upgrades Your Cost 

• Includes: Calc Star Spread Sheet, 
Word Star and EZ Writer One 
Word. Processing Software 

FDD 1655 Second 160K Disk Drive . . . . .  399.95 

0 SANVO 
Special Software 
Enhancement 

SmartPack 1 

• Mail merge 

With the purchase of a MBC 555 
Dual Drive Computer, your free 
software package Is enhanced by 
the addtlon of your choice of Smar!Packs: 

COMMODORE EXECUTIVE 64 
Briefcase Type Portable Color 

• Spells tar 
• lnfostar 

SmartPack 2 
• Easy Filer 

• Easy Planner 
• Easy Mailer 

Additional Expansion Options 

• 128K Memory Expansion (256K 
total) 

• 8087 Number Cruncher 
Co-Processor 

• 2nd Disk Drive for 320K or 640 K 
with Double Sided Drives 

• Double Sided • Double Density 
Drives for 1.2Mb on line 

• 8Mb Winchester Hard Disk 

MBC BilK 64K Memory Expansion . .  . . . . .  120.00 
MBC 128K 12BK Memory Expansion . . . .  . 240.00 

MBC 232 RS-232C Serial Interface 100.00 
MBC BMHD 8MB Winchester Hard Disk . 

ROMAR I I  ONLY 

64K- DUAL PROCESSOR 

All systems are expected to 
be supply lim ited, so place 
your order now to be 
assured of prompt delivery. 

. THE ONLY APPLE ][ COMPATIBLE 

COMPUTER APPROVED FOR IMPORT 
BY U. S. CUSTOMS 

FEATURES: DUAL DISK PACKAGE 

64K Dynamic RAM memory • 65 central processor (6502 pro· 
gram compatible) • Bullt·ln 6-inch color display monitor • Buill·In 170K sin gle disk drive, 2 disk option • External video port 
{color, LUM, composlle output) • Full upper/lower case 
keyboard • Commodore serial bus. • External bus. (C-64 com· 
pallble) • C-64 lull compatibility • Size; 5" H x 14 112" W x 14 112" D • Detachable keyboard • 1EEE·488 interlace • 40-cotumn 
x 2S·IIne display wl16 colors 1 graphics • Music 1 sound 

• DUAL PROCESSOR 6502 MAIN CPU Z-80 

CO-PROCESSOR 

• Romar II · 64K 
Dual Processor Computer 

• Vis!a Controller Card 

YOUR COST 
ONLY 

599995 wilt:";ingle disk drive 

. . .  Your Cost: $79995 
With dual disk drives . 

. . . .  Your Cost: 

Commodore 1 70 1  Color Monitor 
14" screen-big screen, high quality· 
direct connect to 64 & VI C-20 

Your LOW Cost:$269.95 

Commodore 1525E Printer 
Duality dot matrix, direct 
connect to Com. 64 & VIC-20. 
No interface necessary. 
Your LOW Cost:$269.95 

Commodore Datasette 
Includes interface & cable,

* ᑁᷝl:ᑀso.ᐿᐾuᐽcᐼ;tᐻ:6ᐺ.95·commodore 1541 Disk Drive 
High quality at low cost, direct 
connect to Com. 64 & VI C-20. Commodore
Your LOW Cost:$299.95 The best deal 

with the purchase of 
1 1 541 Disk Drive 

a modem-Your 

• 64K RAM EXPANDABLE TO 192K 
4K ROM USES DISK DRIVE TO BOOf CP/M. 

APPLESOFT. FORTRAN. FORTH, COBOL. 

INTEGER BASIC. AND OfHER STANDARD 

LANGUAGES 
• HARDWARE PLUG· IN CARDS AVAILABLE 

TO SUPPORT OfHER OPERATING 

SYSTEMS 

• STANDARD SWITC HING POWER SUPPLY 

HP-75C Computer $699.95 
, ᐹiᐸᐷ;:ᐶD 

IN 
QᐵᐴᐳᐲD 

KEYBOARD HAS 72 BK module 164.95 
7470A opt 003 point/ploner 1 1  99.00 KEYS WITH NUMERIC PAD. FUNCTION 
Call for math poe, wrveying pac. teKt KEYS INCLUDE BASIC PASCAL. FORTH. 
formoner & Visitalc for HP-JSC AND CP M INSTRUCTION COMMANDS 

ᷟ::ᷠ ᷡ ᷢ \ᷣ: ᷥᷤ:ᷦ \ᷧ  :\ᷧ  iᷨ :ᷩ  ᷪ • ACCESSORY SLOfS COMPATIBLE WITH HP-12C Fir11nti1l e�lc 99.95 APPLE AD D-ONS HP·15C Scientific e�tc 99.95 LINE Of ACCESS AVAILABLE 

/::01c ᷫ::::. iᷬᷭ /pᷮ �� 5:ᷜ:ᷛ ᷚ RAN K L I N  P R O D U CTS
HI'-41C Prot. c.lcu!.t01 111.15 ACE 1 DOD 
•••1ev ''" · ጌ'"""' !tus ACE 1 200 w/disk drive /controller 

���!1,:1t':��cv �Uᷞ Vista disk drive w/controller C.ud ,.. dtr tar ctc/cv 151.15 Vista drive only HP IZUJA Vidta •nttrfKe 251.15 ACE 
�����:J: :oodnu�nd 114.15 ACE 80 card
Ditilllc:n:.ntdrrn JJI.IS ACE display cardThftrntlplon•r/pnnttr JJI.I! ACE dual interfaceᷯ:::::: ᷰ ;ᷱᷲ=ᷳᷴ:ad ::::ᷞ ACE 1 0 shielded drive cable """ ••••• " · " ACE 1/0 ext cable 

1/0 ext cableFRANKLIN 
FRANKLIN ACE 1.000 -

COMPATI B L E !  
64K with many more 
features than Apple! Upper/ 

• 2 Vista Disk Drives 

DISK. MONITOR, 
80-COWMN SYSTEM 
• Romar II · 64K 

Dual Processor Compuler 
• Vista Controller Card 
• Single Vista Disk Drive 
• 80 Column Display Card 
• 12⩴ Green Monitor 

YOUR COST 
ONLY 

599995 
DISK, MONITOR, 80 COWMN SYSTEM 
W/PRINTER 
• Romar II · 64 K 

Dual Processor Computer 
• Vista Controller Card 
• Single Vista Disk Drive 
• 80 Column Display Card YOUR COST 
: Prinler S12 8 995 
DRIVE, MONITOR. 
80 COWMN SYSTEM WITH 
LETTER QUALITY PRINTER 
• Romar 11 · 64K 

Dual Processor Computer 

• Vista Controller Card 
• Single Vista Disk Drive 
• 80 Column Display Card YOUR COST 
• 12" Green Monitor 
• Letter Quality Printer 51  58995 

FRANKLIN ACE 1 200 with 1 28K RAM 
total dual processors·Two computers in one! 
64K Apple compatible w/6502 processor 
64K CP/M ZB0-8 processor inc. CP/M 2.2 
and other features include: color, serial & 
parallel tFC'S, upper & lower case, etc. 

1 1525E Pririter 
A l i.  FOR 

case, typewriter-style keyboard, VisiCalc keys, Package 
ACE 1 200 dual processor, tota1 1 2B K  
Disk drive w/controller COMMO DORE 64 

with the purchase of 
1 1541 Disk Drive 
1 1 7  01 14" color monitor 

FOR 

with the purchase of  

$299.95 
$269.95 
$769.85 
$189.95 

1541 Disk Drive $299.95 
1526 fast printer-includes $349.95 

IF  C/cable direct connect to 64 
All FOR $839.85 

fan, 1 2-key numeric pad & much more! 
SPECIAL PACKAGE: 
ACE 1 000 computer (64K of RAM) 
Disk d rive w/controller 
80 column card 
Ace Calc · Spread sheet 
Ace Writer - word processing software 
12" green monitor 
Epson printer or Star Gemini 1 OX 
(Dot matrix printer, current model) 
$1 DO worth of software for Apple (retail $) 
Sugg. retail:$2895.00 Y/C:$1 699.00 

COMMO D O R E  4040 D ual Oisk Drive Package Two:Same as Special Package, 
Dual Disk Drive for the 64 & other models but with second Vista Disk Drive-Y/C :$1 898.00 
340KB each-total storage 640KB Package Three: Same as One & Two, but with 
Come & try them-they're G R E AT ! letter , instead of dot matrix: 
Retail:$1 295.00 Y/Cj$589.95 2629.00 

2238.00 
2069.00 
2069.00 
2749.00 

Disk drive II only 
40/80 column card 
Duai i F C  board, parallel/serial ::iဨdJ.!:;e�= Sugg. Retail :  
AceCalc · spread she81 $3650.00 
Welcome diskette Y/C : 
12" green monitor $1 799.95 

Package Two: Same as Package One with 
one Epson printer or Star Gemini 1 OX 
Sugg. retail: $4100 Y/C:$21 89.00 
Same as Package One plus: 
Letter Quality printer: 
w/Diablo 620 
w/SCM TP 1 
w/IO iivetti Praxis 41 
5 language typewriter 

2879.00 
2479.00 
2299.00 

w/Brother 50 2259.00 
w/C. ltoh F1 0 2999.00 
w/Silver-Reed EX43 2299.00 
and many more, please inquire 

interfaces & cables 

Goods subje ct to availability; this ad supercedes all previous ads; FOB our warehouse; prices subject to change without notice; not responsible for typographical errors. all orders subject 
ro verifica tion; minimum shipping & handling:$5.95. Send for our caralog-$2 domestic, $5.95 foreign. Some of the goods not available all stores ·Call first to be sure! 
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Six things you can do 
with your obsolete floppies. 
Flop pies we re fi ne  i n  the i r  day 
But they just don't make sense 
with the profess iona l  des ktop 
com puters of tod ay 

What's the an swe r? The 
DMA 360 re movable 5J,I"  Win­
chester. I t's exactly the same 
size as a 5 y,; "  half-he ig ht f loppy 
d rive - but that's w here the  
s i m i lar ity sto ps.  

The DMA 360 g ives you hard­
d isk rel iab i l i ty F lop pies d o n't .  

The D M A  360 protects yo u r  
data i n  a tota l ly  sealed cartr idge .  
F lo ppies don' t .  

The DMA 360 packs 7. 5 
m egabytes on a s ing le  A N S I ­
standard cartr idg e .  F loppies 
don't .  It takes u p  to 2 5  f loppy d isks 
to ac h ieve an  equa l  capac ity 

'83 
. See us at Comdex 
booth number 166. 

The D M A  360 even has a 
lower cost-per-megabyte than 
a f lop py. But  it  g ives you so 
m u c h  m o re .  

L i ke an  ave rage access t i m e  
o f  9 8  m i l l iseco nds .  A transfe r 
rate of 6 2 5  k i lobytes per secon d .  

Fo r m o re i nfo rmation o n  
w h at yo u c a n  do with yo u r  obso­
lete f loppies ,  w rite D M A  Sys­
te ms,  601 P ine  Ave n ue , Goleta , 
CA 9 31 1 7  O r  cal l us  at (805) 
6 8 3 - 381 1 ,  Te lex 6 5 8 341 . 

And an  erro r rate 
th at's on  par with the 
most re l iab le con­
ve nt ional  Winc heste r 
d i s k  d rives . 

Introducing the floppy replacement: 

T h e re's no way 
yo u 'd get that k i nd of 
pe rfo rmance from 
a f loppy !  

I n  fact, anyt h i n g  
yo u can do with a 
f loppy, you can do 
eve n bette r with a 
D M A  3 6 0 .  That's why 
we cal l  i tthe f lo ppy 
re placement.  

DMA
SYSTEMS 

DMA Systems' new half-height 
removable 5 1  /4 " 
Winchester. 

The Removable Winchester Company. Circle 157 on inquiry card. 



A Graphics Editor for the 
IBM PC 

Glyphe makes drawing with the PC's graphics characters 
productive and enjoyable 

by Charles B. Duff 
One of the most attractive features , the key combinations you need. 

of the IBM Personal Computer (PC) I discovered this drawback when I 
is its complete graphics character set. first tried to use the PC to create 
The computer's designers made a flowcharts and diagrams. I hoped to 
wise decision in assigning a graphics produce an image on the machine, 
character to virtually every code not store it on disk, and later build a new 
used by the standard set of printing image by editing the original rather 
ASCII (American National Standard than starting over. I also wanted to 
Code for Information Interchange) use an existing word processor rather 
characters. Unfortunately, they pro- than burden the world (and my 
vided no convenient means of gen­ brain) with yet another homemade 
erating these characters from the editor. So I fired up Wordstar and 
keyboard or print!ng them. Glyphe, entered a sequence that in BASIC 
a graphics editor, simplifies use of the would have generated a graphics 
PC's extensive graphics capabilities. symbol. Nothing happened. Because 

The problem of printing the graph- Wordstar uses the high-order bits in 
ics characters has been addressed by some charactŹrs as an internal for­
developers of printer-driver replace- matting flag, it accepts only ASCII 
ments for the PC (see Tim Field's ar­ codes lower than 128. Most of the 
tide, ''A Peek into the IBM PC;' PC's graphics, however, occupy the 
March 1983 BYTE, page 331) . Gener­ codes from 128 and above and have 
ating graphics from the computer's the high-order bit turned on. 
keyboard, however, involves at best Thus, I was confronted with the 
hitting the Ctrl key and another key; prospect of having to write an editor 
or at worst, using a four-key com­ in BASIC before I could use that 
bination involving the Alt key and wonderful graphics set that includes 
the number pad. This constraint is algebraic, foreign-language, and 
intolerable if you're in the midst of a block graphics as well as useful sym­
creative project and can't remember bols for screen formatting and creat­

ing charts and tables. After a little ex­
amination, however, the problem 
didn't seem too discouraging. 

The PC's BASIC environment, 
which was created by Microsoft, pro­
vides the most powerful integral 
screen-mode editing feature I have 
ever used. Keys are used to move the 
cursor to a point in a listing where a 
change is required, and the change 
is made over old text. Although many 
of the keys on the PC's keyboard are 
intended for use in full-screen edit­
ing, they are not fully exploited in the 
BASIC editor. Cursor-control codes 
that enable a program to detect the 
use of cursor keys and update the 
cursor's position on the display are 
provided, however, making the task 
of writing a screen editor for the PC 
simpler than it would be for other 
systems. 

Glyphe is the result of my attempt 
to make drawing with the PC's 
graphics characters fun as well as ef­
ficient . The editor has seen plenty of 
use in a production environment and 
benefits from an iterative redesign 
based on user comments. The pro-
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SCN $  ( n  +UNES-1)  
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. 
. 
.2 4  
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-

START OF V I RTUAL S C R E E N  

C U R S O R  C O L U M N  CP = POS(O) 

STA R T  OF D I S P L AYED S C R E E N  

SCNUM = n 
CSRL IN = 3 
ABSO LUTE I N D E X  I N TO SCN $ :  
SC=SCNUM + CSRL /N -1 
BOTTOM OF D I S P L AYED SCR E E N  

LINES =88 E N D  O F  B U F F E R  

GL YPHE SCR E E N  VA R I A B L E S  

SCN$ • • • • • • • • • • • • • • • • •  V I  R T U A L  S C R E E N  B U F F E RL INES . . . • • • • • • • • • • • • •  M A X I M U M  N U M B E R  O F  L I N E S  I N  SCN $ 
SCNUM • • . • • • • • • • • • • •  I N D E X  OF F I R ST D I S P LAYE D L I N E  I NTO SCN $ 
SC • • • • • • • • • • • . • • • • • • •  I N D E X  OF C U R S O R  L I N E  I N TO SCN$ = CSRL /N +SCNUM - 1  
C P  • • • • • . • • • • • • • • • • • • . •  C U R R E N T  C U R S O R  C O L U M N  = POS (0) 
Figure 1: With this screen-handling infonnation, you can always know the location of the 
cursor in the screen buffer. 

gram for this graphics editor is pro­
vided in listing 1 on page 220. 

I set four goals to guide Glyphe's 
design: 

1. The PC's keyboard must be used 
as fully and logically as possible to 
provide maximum function with 
minimal keystrokes. 

2. Use of the editor should be sim­
ple enough to learn in an hour or 
less. 

3. The software design should be 
modular to promote easy modifica­
tion and adaptation to user needs. 

4. Glyphe should be easy and effi­
cient to employ for a variety of 
graphics tasks including creation of 
flowcharts, tables, graphs, and use of 
algebraic symbols. 

Functional Design 
The following list comprises my set 

of the minimum functions a useful 
editor must have. 

•four cursor movement keys 
•the most useful graphics characters 
for a given application available via 
one keystroke 
•modeless character insert and 
delete 
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•frame scrolling (16 lines at a time) 
•line copy and move 
•a  "memory key" that reenters the 
last character typed 
•indicators of the line and column of 
the cursor's location 
•single-keystroke access to frequent­
ly used primitives, such as boxes and 
diamonds in a flowcharting applica­
tion 
•the capability of saving work to 
disk 
•the capability of abandoning edit 
(with verification) 
• the capability to print during 
editing 
•a "graphics mode" in which all keys 
produce graphics instead of ASCII 
characters 
•full use of the PC's user function 
keys 

These features would maximize 
utility while minimizing program­
ming time and complexity. For in­
stance, single-keystroke primitives 
provide a much higher payoff for the 
work involved than a block-move 
function would. Of course, an exten­
sible design would allow such a func­
tion to be added later if it proved 
worthwhile. 

File Design and Data Structures 
My first step was choosing a file 

structure that would support perma­
nent disk storage of edit files. 
Random-access files have certain ad­
vantages over those accessed sequen­
tially, but they are somewhat more 
complex to use. Performance is bet­
ter using random access, particular­
ly when you want to retrieve a given 
record, because you can access files 
without reading through all the 
previous records. Access by record 
number would permit an extension 
of Glyphe to include reading or 
writing sections of files by line 
number ranges .  I decided to use 
random-access files with 80-byte 
records as Glyphe's method of per­
manent storage. This format provides 
good results with the DOS TYPE 
command when you must view an 
image file without using the editor, 
for example, setting up a batch file to 
do printing. 

Designing an editor screen buffer 
can be a complex task if you attempt 
to optimize use of memory and/or in­
sert time. Optimizing memory gen­
erally involves a method of space 
compression, such as replacing a 
string of blank spaces with a byte that 
indicates the number of spaces. An 
even more efficient method involves 
text-compression algorithms. 

Optimizing line-insert time is best 
accomplished by minimizing the 
amount of text that must physically 
be moved in the buffer. The best way 
to do this is to store lines in a linked 
list, which means storing each line in 
a fixed location in the buffer and 
keeping its address in another set of 
variables. When the order of lines 
changes, the address variables, or 
pointers, are merely updated to 
reflect the new order. This procedure 
is much more efficient than actually 
moving the text. 

Accomplishing either of these tech­
niques for optimizing use of the buf­
fer in BASIC is less than straightfor­
ward and hardly necessary if you are 
dealing with a small number of lines. 
Because my goal was to make the 
program as simple as possible, I 
elected to keep the size of the image 
file relatively small: graphics applica­
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COMPUTER HUT™ COMPARE 
OUR 

SER VICE & PRICE! 

SPECIA L 
OF THE 
MONTH 
/BM·PC & XT 
CALL FOR 
PRICE 

TM100-2 DS/DD 

TEA C FD-55B S/im/ine 

SHUGA RT SA -455 half-high 

MA YNA RD ELECTRONICS 
Floppy Disk Controller 
FOG w/Par. Port 
F DC wiSer Port 

MK RESEA RCH 
Ram 64K Exp. to 512K 
Ram 64K Exp. to 5 12K + SP 
Color Graphics for IBM-PC 

QUADRAM 

$235 

$269 

$259 

$159 
$219 
$239 

CALL 
$199 
$229 

CALL 

Quadboard-PP, SP, CIC, Mem + s/w 
64K . . . . . .  $295 256K . . . . . .  $439 
Quad 5 12 + SP,Mem with slw 
64K . . . . . .  $249 5 12K . . . . . .  $659 
MICROFAZER (print buffers) . .  CA LL 
Quad/ink . .  . . . . . . . . . . . . . . . . .  $499 

ᐭ RESEA RCH 
Mega Plus 11 4-Funct 512K + slw $879 
ComboPius 11 4-Funct 256K + slw $499 
6-Pack 5-Funct 256K + slw $499 

HERCULES 
Hi Res Graphics 720 x 384, 
PP, + slw 

FREDRICKS ELECTRONICS 
COLOR PLUS 640 x 200, 
16-Color + s/w 

MBI 

$389 

$369 

Monte Carlo 5-Funct 64K-1 M $319 

QCS 
Big Blue 4-Funct + Z80 for CP/M & hard disk /IF with s/w $469 

HA RD DISK - IBM & A PPLE 
DAVONG 

5MB . . . . . .  . . . . . . . . .  . . . . . .  $1450 
10MB . . . . . . . . . . . . . . . . . . . . .  $1650 
15MB . . . . . . . . . . . . . . . . . . .  . .  $2250 

MODEMS - HA YES 
Micromodem II for Apple II $275 
Smartmodem 300 $225 
Smartmodem 1200 $535 

NOVA TION, US ROBOTICS CA LL 

MONITORS 
AMDEK 
Video 300G . . .  $135 
Video 310A 
Color ! . . . .  . . .  $299 
Color Ill 

PGS 

300A . . . . .  $149 
$1 79 

Color II . . .  $449 
$379 

HX12 Hi Res RGB monitor . . . . .  $509 

SA N YO, NEC CALL 

PRINTERS 
EPSON w/Gra ftrax 
RX-80 . . . . . . . .  $379 FX-80 . . . .  $599 
MX-80 FIT . . . .  $449 MX- 100 . . .  $649 

brothel® 
HR1 A Par . . . .  $699 Ser . . . . . .  $819 
HR-15 Par . . . .  $489 Ser . . . . . .  $529 

C·ITOH 
STAR WRITER F-10 P or S 
PRO WRITER 85 10 P 
PRO WRITER 8510 S 
PRO WRI TER2 1550 P 
PRO WRITER2 1550 S 

$1195 
$399 
$579 
$690 
$749 

D YNAX 
DX- 15 Par . . . .  $469 Ser . . . . . .  $499

IL 
S TA R  MICRON/CS 
Gemini 10X . $329 Gemini 15 . $499 

OK/DA TA 
82A . . . . .  $399 83A . . . . .  $629 
84P . . . . . .  $1049 84S . . . . . .  $1 149 
92P . . . . . .  $4 79 92S . . . . . .  $559 
93P . . . . . .  $799 93S . . . . . .  $869 

NEC 
3510 . . . . .  $1485 7710 . . . . .  $1995 
3515 . . . . .  $1479 7715 . . . . .  $2039 
3530 . . . . .  $1575 7120 . . . . .  $2495 
3550 . . . . .  $1829 7725 . . . . .  $2559 

7730 . . . . .  $1 995 

COMREX, IDS, DIABLO . . . . . .  CALL 

A CCESSORIES . . . . . .  CALL 

SOFTWA RE FO R IBM PC 
WORDPROCESSING 
WordStar . .  $299 Word Perfect $319 
Mail Merge . $159 Easy Wri ter . .  $129 
Spei/Star . .  $159 Volks writer . .  $129 
EasySpeller II $159 
Select $339 

SPREA DSHEEHGRAPH 
Lotus 1-2·3 . $355 Multiplan . . .  $189 
TK! Solver CA LL Fast Graph . .  $189 
SuperCalc 11 $199 VisiCalc . . . .  $189 
Visi Trend/Plot $229 

A CCT/FINANCIAL 
Home A ccountant Plus 
Eagle Money Decision 
Tax Manager 
Peach Pack (GLIA R/A P) 

DA TA BASE MGT. 

$99 
$129 
$179 
$369 

dBase II . . .  $419 EasyFiler . . .  $279 
TIM Ill . . . . .  $349 Quick Code . $219 

·visi Dex . . .  $189 Visi File . . . .  $239

A N Y  S/W NOT LIS TED? . CALL 
11appiC! ® 
Apple lie 
Starter 

80 col, 
disk, monitor 
$1 699 

HA RDWA RE FOR APPLE 
MICRO TEK 
Dumpling-GX $99 DMP- 1 6  . . . . .  $ 1 79 
BA M- 1 6  . . . .  $99 BAM- 128 . . . .  $349 
R V61 1-C $89 

RH ELECTRONIC - Super Fan II . .  $59 

ORA NGE MICRO Grappler + . .  $129al5 
CPM/CA RD $319 Z-CA RD . . . .  $135 

SA TURN 
Ram 64K . .  $299 Ram 128K . . .  $429 

PROMETHEUS 
Versacard $149 
Graphitti Graphics $99 

DISKS DRI VES FOR A PPLE 
CALL• RANA Elite 

TA VA Data Drive . . . $239 

FULL LIN E APPLE S/W CALL 
Apple II Compa tible systems CALL 

DEC Rainbow 100 CALL 

A N Y  PRODUCT NOT LISTED? CA LL ASK A BOUT OUR REPAIR SER VICES

COMPUTER HUT ORDERS & INFORMA TION ORDER-LINE ONL Y 

OF NEW ENGLAND INC. (603}889-0666 (800) 525·50 12 
1 0 1  Elm St. , Nashua, NH 03060 Circle 98 on inquiry card. 

All products usually in stock for immediate shipment and carry ful l  manufacturers' warranty. Price subject to change - this ad prepared two months in advance. You 
get the lowest price. We honor personal checks - allow 10 days to clear. COD up to $200 add 3%.  Visa, MasterCard add 3 % .  For shipping, insurance and handling 
add 3% or $5.00 min.  APO & FPO orders add 1 2 % .  Include phone number. Call (603) 889.0666 for a return authorization number prior to returning any material. 
Apple Is a trademark o f  Apple Computers Inc. I B M  is a t rademark of IBM Corp. · 



Figure 2: This diagram is m1 example of a "sou rce, transform, sink" problem structure. The 
main module calls the th ree subordinates in order from left to right, repea ting the process 
until the input is exhausted. 

tions aren't likely to require a very 
large file anyway. The buffer can then 
be an exact image of the screen as it 
would appear at any point in the file, 
which simplifies the entire program . 

Using the following screen-han­
dling information (detailed in figure 
1), you can always determine the cur­
sor's position in the screen buffer: 

•the correspondence between the 
first line in the screen and the screen 
buffer 
•the current cursor column (1-80) 
•the current cursor line (1-24) 
•the maximum number of lines in 
the buffer 

In addition to the basic screen­
handling data structures, I defined 
string arrays that would hold the 
graphics primitives that the applica­
tion required. BOX$, DIAM$, and 
CR1$ define a process box, a decision 
diamond, and a screen symbol, re­
spectively. A brief subroutine could 
then be written to appropriately copy 
each type of primitive to the screen 
buffer. 

Another data structure is the string 
buffer PIK$. I needed a means of 
moving and copying lines and 
developed the functions Pick and 
Drop. Pick provides a nondestructive 
copy of the line the cursor is currently 
on into a buffer. By moving the cur­
sor and hitting the Drop key, you can 
then drop (insert) the buffer 
anywhere. It remains intact and can 
therefore be dropped any number of 
times. This feature is extremely 
useful when you're building tables or 
charts, which tend to involve many 
similar lines stacked on top of each 
other. Pick and Drop, together with 
Line Delete, provide a flexible yet 
simple function set. 
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A Modular Software Design 
The purpose of using modular 

design is to minimize maintenance 
and extension activities-the most 
costly portions of a program's life cy­
cle. To the extent that such a design 
makes a program more comprehen­
sible and error-free, it also reduces 
the effort required to support these 
inevitable activities. One of the most 
significant factors in making a soft­
ware product comprehensible is the 
way it is partitioned; that is, how ef­
fectively it is divided into less com­
plex parts. Our minds deal with com­
plexity by creating hierarchical struc­
tures into which new information can 
be placed, thus enabling a complex 
set of facts to be grouped under, and 
replaced at some level, by a single 
piece of information. Modular design 
attempts to exploit this tendency by 
setting up in a system explicit hierar­
chies that the mind can assimilate 
more easily than it can an unstruc­
tured list of details. 

The goal of such design is to create 
a set of modules that exhibits four 
basic characteristics : (1) Each module 
ideally performs one function ap­
propriate to the level of the decom­
position, providing what is known as 
functional integrity, (2) each module 
is minimally coupled via external 
data structures to other modules. Up­
date access to a given datum should 
therefore be restricted to as few 
modules as possible. In languages 
with a local variable concept, such as 
C or Pascal, this criterion is much 
easier to enforce than in BASIC 
because all BASIC variables are global 
(accessible to any routine by name), 
(3) the size of a module should be 
roughly a printed page or less, de­
pending on the program's complex­
ity, and ( 4) within the module, the 

flow of control should be confined to 
the patterns that comprise a struc­
tured-programming approach: se­
quence, decision, and iteration. Min­
imizing the number and obscurity of 
control paths within the module 
enhances a user's ability to under­
stand the program. 

Glyphe's Program Structure 
In order to make Glyphe easily ex­

tensible, I applied modular-design 
techniques to its structure. Small 
modules with high functional integri­
ty prove inherently more adaptable 
to other uses. In some cases, though, 
the modules in Glyphe seemed too 
small; because subroutine linkage 
slows down the computer, the effort 
to minimize module size must be 
balanced by also restricting the 
number of subroutin es .  But I 
planned to compile the code anyway 
and felt that the calling overhead was 
justified by the benefits of restricting 
module size. 

Another essential feature of good 
software design is that the structure 
of the code should map the structure 
of the problem it is solving. This does 
not mean that a program that tracks 
elephant mating patterns should con­
tain big modules that bump into each 
other a lot. Rather, this method is 
based on an abstraction of problems 
into broad classes amenable to a com­
mon method of analysis. 

Consider the following situation, 
which illustrates this structuring 
technique. You decide to write a pro­
gram to read documents you have 
created, check them against a dic­
tionary, and mark misspelled words. 
This problem (outlined in figure 2) is 
a repetitive execution of three se­
quential steps: read the next word, 
check its spelling, and write an in­
dication of whether it is right or 
wrong . A system designer might 
term this a "source, transform, sink" 
kind of problem, which is a fancy 
way of saying that this procedure in­
volves taking something in, trans­
forming it into something else, and 
then placing it somewhere. Most 
problems lend themselves to this 
type of treatment. 

Consider a very different kind of 
problem. Suppose you are bored 
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Never before could 
you buy so much terminal 
for such a small price. It took 
revolutionary design to do it. Design 
a lot of people couldn't accomplish for the 
price. But we did. 

In fact, the WY-50 introduces a new stan­
dard for low-cost terminals . You get a 
compact, full-featured design that meeăs 
the most advanced European ergonomic 
standards. A larger screen with 30% more 
viewing area. And a price tag that won't 

,break the bank. 

The WY-50 sells for only $695 .00. 

' 

FEATURES: 
• 14" screen. 
• 80/132 column format. 
• Soft-set up mode. 
• High resolution characters. 
• Low-profile keyb oard. 
• Industry compatible. 
• Only $695 .00. 
For more information on the revolu­
tionary design, outstanding features 

and unique good looks of the new 
WY-50, contact WYSE TECHNOLOGY 
and we'll send you a brochure filled with 
everything you need to know. 

The WY"50. More than just a pretty face. 

Make the Wyse Decision. 

Circle 515 on inquiry card. 

WYSE TECHNOLOGY, 3040 N. First St. , San Jose, 
CA 95134, 4081946-3075, TLX 910-338-2251 , 

in the east, call 5161293-5563, ca/l to/1-free, 
8001538-8157, ext. 932, in CA 8001672-3470, ext. 932, 

in the midwest, 313/227-5011, in So. CA, 2131340-2013. 
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FULL STB LINE 
OF MULTIFUNCTION BOARDS . . . . . . . . . . . . . . . .  . . . . . . . CALL 

FULL QUADRAM LINE 
BUFFERS. MONITORS. EXPANSION BOARDS. ETC . . CALL 

64K UPGRADE KITS . . . . . . . . . . . . . . . .  . . . . . . .  $58 

PRI NTERS 
OKIDATA MLBO . . .  . . . . . . . . . . . . . . . . . . . . . .  $295 

ML82A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $365 
ML83A . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  $565 
ML84P . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  $965 
ML84S .. . . . . . . . . . . . . . . . .  . . . . . . . .  $1 065 
ML92P . . . .  . . . . . . . . . . . . . . .  $435 
ML93P . . .  . . . . . . . . . . . . . . . .  $725 
PACEMARK-2350P . . . . . . . . . . . .  $20 1 5  
PACEMARK-2350S . . . . . . . .  $21 35 
PACEMARK-241 0P . . . . . . . . . . . .  $2305 
PACEMARK-2410S . . . . . . . .'. . . .  $2405 

C. ITOH 851 0-AP. . . . . . . . . . . . . . . . . . .  . . . . .  $396 
851 0-BCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $576 
1 550-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $686 
1 550-BCD . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  $746 
STARWRITER F-1 0  . . . . . . . . . . . . . . .  $1 1 46 
PRINTMASTER F-1 0 . . . . . . . . . . . . .  $1 486 
8600 BP . . .  $1 056 
8600 BR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 1 6  

GORI LLA/BANANA . . . . . . . . . . . . . . . . . . . . .  $199 
IDS PRISM 

. 
80 W/COLOR . . .  $1 421 

PRISM 1 32 W/COLOR . . . . . . . . . . . . . . . . . .  $1 591 
DIABLO 620 . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  $965 

630-R-155 . . . . . . . . . . . . . . . . . . .  . . . . . . . .  $1 875 
630-KSR . . . . . . . . . . . . . . .  . . .  . . . . . . . .  $2565 

DAISYWRITER 2000 . .  . .  . . . . . .  . . . . . .  $1 035 
QUME 1 1 40 +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 390 
RITEMAN INFORUNNER . . . . . . . . . . . . . . . . .  $349 
TRANSTAR T31 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $477 
SILVER-REED EXP 550 P . . .  . . . . . . . . . . . . . . .  $655 

EXP 550 S . . . . . . . . . . . . . . . . . . .  $685 
EXP 500 P . . . . . . . . . . . . . . . . . . .  $425 
EXP 500 S . . . . . . . . . . . . . . . . . . .  $465 

NEC 3550 . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  $1 915  
351 0 . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  $1 565 
8023 A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  $705 

GEMINI 10X . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . CALL 
1 5X . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  CALL 

MODEMS 
HAYES 300 SMARTMODEM . . . . . . . . . . . . . . . .  $219 

1 200 SMARTMODEM . . . . . . . . . . . . . . .  $509 
1 2008 SMARTMODEM . . . . . . . . . . . . .  $459 
MICROMODEM II . . . . . . . . . . . . . . . . . . . . .  $309 

MON ITORS 
AMDEK COLOR I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $298 

COLOR II PLUS . . . . . . . . . . . . . . . . . . . . . .  $438 
COLOR II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $432 
300 A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $152 
3 1 0  A . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  $172 

NEC JB1 260 . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 
, 
0 

GORILLA . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . $95 
TAXAN RGB I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  $309 

RGB 1 1 1  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . .  $489 
GREEN PHOSPHOR . . . . . . . . .  . . . . . . .  $127 
AMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  $ 1 37 

QUAD CHROME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $502 
QUAD SCREEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 495 

Suite 1 23 
375 Hartford Tnpk., Vernon, CT 06066 

Info & Orders Call 203-872-8569 
Orders Only 1-800-243-5222 

All Prices Include UPS Ground Freight In U.S. 
CT Residents Add 7t 2°o Sales Tax. 

Prices Subject To Change Without Notice. 
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Figure 3: An example of transactional processing. Th e program takes different paths for each 
type of input data. 

Figure 4: The hierarchy of Glyphe modules. 

with your spelling checker and want 
it to act on each word differently, 
depending on whether the word is a 
noun, verb, adjective, adverb, or 
preposition. The spelling program 
you were using was process-driven: 
it performed one particular process 
(checking spelling) for each word. 
Your new program, however, is data­
driven: it bases the type of process­
ing it does on the data it reads. A 
transactional problem of this sort 
does not operate sequentially. In­
stead, it is characterized by a dis­
patcher that calls one of several serv­
ice tasks, depending on the transac­
tion indicated by the input.data (see 
figure 3) . 

An editor typically demonstrates 
both of these structural patterns. At 
the highest level, it consists of these 
sequential modules :  read a file, 
modify the file's information (edit), 
and write the file. (Although this 

outline oversimplifies the actual pro­
cess of file-handling, it does describe 
the high-level function of an editor. ) 

Figure 4 illustrates the decomposi­
tion of the edit module into subordi­
nates-the first point at which the 
program structure becomes transac­
tional . The edit module calls a 
routine to get a character and then 
must decide whether the input is a 
printable character (ASCII/graphics) 
or a command character, such as a 
function key. If the character is a com­
mand, it gets passed to a dispatcher 
that determines its validity, calls the 
proper subroutines to service it, and 
then returns to get another character 
from the keyboard (see figure 5). A 
few routines are called by more than 
one command service routine; Dis­
play Line is an example. Making 
these functions modular usually 
results in a very compact and easily 
understood service routine and 
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Flip the pages. You see PC modem cards with 
fewer features advertised for a s  m uch a s  $599. 
Up u nti l  now that's how m u  ch it cost to m a ke a 
modem capable of tra nsmitting at 1 20 charac­

ters per second ( 1  200 baud). It doesn't take a 
computer to f igure out the savings in phone l i n e  
charges w h e n  y o u  commun icate fou r  t imes 
faster than the 30 cha racter per second modems 
(300 baud). Now you can have the solution to 
your com m u nication needs at a n  unheard of 
price. 

N OW C O M E  THE S MART GUYS 
You can i magine how precise the components 
had to be to convert tones over a phone l i ne i nto 
characters. Precision equates to cost. With the 
advent of the mass m arket in personal computers 
the economics of scale drove the costs of 
man ufacture down but did not effect the pre­
cision required. The technology used is cal  led 
"analog filtering". It is the process of sending 
(modulating) and receiving (demodulating) tones 
with perfect pitch. A lot of adj usti ng, noise 
suppression, a nd a l ittle magic is req u i red. Real 
expensive. Some use lots of c h i ps a nd filters 
(known as discrete components). The latest 
rage is LSI (Large Scale I ntegration) technology. , 
Which is the same old a na log stuff condensed 
onto fewer chips. 

A N EW IDEA 
We took a different a pproach.  With the Oubie' 
PC modem card you c a n  say goodbye to the 
fellow who del ivers your ice because refriger­
ation has been i nvented. Through the use of 
four m icroprocessors (see picture) the tones are 
chopped u p  djgitally a nd measured m i l l ions of 
times per second, e l i m i nating the need for 
analog circuitry. Two m icroprocessors do the 
modulating, two the demodulating. The chips 
are programmed to emu late the 1 03 (30 cha rac­
ters per second) or 2 1  2 (21 0 cha racters per 
second) standards a nd determine the correct 
speed a utomatica lly. It's a proven technology 
that provides outsta n d i ng performance. Best of 
all,  it's inexpensive a nd re l i able. 

NO C O R N E R S  C UT 
We included every feature you wou l d  want in a 
modem card. lt plugs into your I B M  PC or XT a nd 
occu pies a ny one slot si  nce it is j u st 6/ 1 0  of a n  
inch thick. This card comes with its own asyn­
chronous port. If you wou l d  l i ke to use the a sync 
port for another peripheral when your modem is 
not in use, we will add a connector for j u st $20. 
It's FCC registered for di  rect connection to you r  
modular ph one jack with the cable which i s  

Why pay more for a 1 200 ba u d ,  a uto- d ia l ,  
2 1  2A M odem for you r  I B  M P C ?  

incl  uded. There i s  a not convinced, a nd areseparate jack for your 
telephone or you can l isten through the board's 
speaker. It operates i n  full or half duplex mode 
on Rotary dial  l ines (pulse dia l i ng) or on tone 
l i  nes (DTMF), or a combi nation of both. It wi l l  
work i n  origi nate or a uto-a nswer modes. A 
separate microprocessor, a Z8, s all the 
functions. 

LET'S TALK S OFTWARE 
O u r  modem i s  1 00% compatible with t h e  Hayes 
software com m a  nds so you can use a ny of the 
popular commun ications packages l ike Cross­
Talk, Transend, or PC Mode m. We go one better 
than the competition. We include one of these 
popular  programs with your modem, PC-TALK 
I l l .  PC WOR LD m a gazine referred to it as "the 
benchmark that other PC com m u n ications pack­
ages are measured agai  nst." It stores phone 
n u m bers, log-on i nformation, h a ndles setting 
the modems characteristics, saves to disk files, 
tra nsmits from disk files, even binary files. And 
to m ake s u re data i s  sent and received accur­
ately, there is the XMODEM protocol which 
detects errors caused by poor l i  ne qual ity a nd 
retransmits the data. 

WHY BUY FROM US 
Because besides having the most advanced 
product on the m a  rket, we stand beh i nd it a nd 
you. lf at a n y t i m e  d u ring the one year warra nty 
period your modem should require service, we 
wi l l  fix or replace it with i n  48 hours. Notice a l so 
there are no hidden charges in our price. 
Nothing extra for credit cards or COD charges. 
We even pay UPS to deliver to you. lf you sti l l  are 

ready to buy a nother 
brand of mode m, ask them if their  product can 
take our acid test. 

TH E A C I D  TEST 
Oubie' gives you a 30 day satisfaction guarantee 
on your mode m .  If you are not completely 
satisfied we w i l l  refund the entire a mount of 
your p u rchase i ncluding the postage to return 
it. If you can, get any of our competitors to give 
you the s a m e  g u  ara ntee. B u y  a ny modem you 
l i ke a nd return the one you don't l ike. We know 
which one you wil l  keep. 

WHY PAY M O R E? 
We don't have a c lue.  ' It's a l l  here. A high 
qua lity, f u l l  featured, com m u n i cations package 
at a price that used to be reserved for 300 baud 
modems. B ut if you decide to spend an extra 
$200 or $300, we would s u re l ike to hear why. 
We have spent lots of t ime t h i nking about it, a nd 
frankly, we j ust can't come up with a reason. 

TO O R D E R  BY MAIL S E N D  
-Yo u r  n a m e  a nd shipping address 
-Daytime phone nu mber 
-Ca l iforn i a  residents add 6% sales tax 
-Company check or credit card nu mber 

With expiration date . (Personal checks 
take 1 5  days to clear) 

-Specify single or double sided disk drive 

TO O R DER BY PHONE 
C a l l  (805) 987-9741 

P R I C E :

$299 i ncl udes 300/1 200 B a ud Di rect­
Connect mode m card, PC-TALK I l l  Software, 
cable to connect to mod u l a r  phone jack, 
i nsta l l ation i nstructions a nd m a n u a l .  1 year 
l i m ited warra nty. 
External async port connector • • • • • • . $20 
Cable for Serial  port to printer • • • • . • $25 

S H I P M  ENT 
We pay UPS s u rface charges. UPS 2 day air 
service add $5 extra. C redit card or bank 
check orders shi pped next day. 

Circle 381 on inquiry card. QUBIE ' 

DIS TRIBUTING 

4809 Calle Alto 

Camarillo, CA 9301 0 

(805) 987-9741 
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B O X  D I AM 

S a v e  S BOX 

2 1 1  1 2  2 1  2 2  

3 1 3  	 14  23 2 4  

5 6 1 5  	 16  2 5  2 6  

7 8 1 7  	 18  2 7  28  

9 1 0  1 9  • + 20 	 2 9  30 

I L  	 I N S E R T  L I N E  AT C U RS O R  POS I T I O N  
D L  	 DELE T E  L I N E  AT C U R S O R  POS I T I O N  

D ro p  	 I N S E R T  T H E  CONTENTS O F  THE P I C K  B U F FER AT C U R S O R  
P i c k  	 M A K E  T H E  C U R R E NT L I N E  T H E  P I C  K BUF FER 
B O X  	 G E N E RATE A F LOWCH ART PRO C E SS BOX 
D I AM 	 G E N E RATE A FLOWC H A R T  DEC I  S I O N D I A M ON D  
S B OX 	 G E N E R AT E  A S M A L L  BOX 
C R T  	 G E N ER AT E  A S C R E E N  S Y M B O L  
R e p  	 R E PEAT T H E  LAST C H ARACTER E NTERED 
G m o d 	 TOG G LE G R A P H  I CS I N OR M AL . MODE 

OTH E R  E D I T I N G  K E YS 

C R T  R e p  

G m o d 

Pg  U p  MOVE 16  L I N E S  TOWARD T O P  OF  F I L E  
P g· D n  MOVE 1 6  L INES ' TOW A R D  BOTTOM O F  F I L E  
I n s I N SE R T  A SPACE I N  T H E  C U R R E N T  L I N E  ( NO W R A P )  
D e l  D E L E T E  A C HAR ACTE R F R OM T H E  C U R R E N T  L l  N E  
H ome MOVE T O  U P PER L E F T  C O RN E R  OF  S C R E E N  
s h i f t  P rt S c  P R I N T TH E C U RR E N T  S C R E E N  
C t r l  - P r t  S c  P R I  N T  T H E  ENT I R E  B U F F E R  
a r ro w s  M OVE THE C U R S O R  
E s c E X I TS GL YPHE W I T H O U T  SAV I N G  WORK 
E n d  W R I T E S  TO D I S K AND LEAV E S  GL YPHE 

Figure 5: An explanation of how function and editing ket;s are used in Glyphe. 

facilitates adding new routines 
because most of the necessary house­
keeping can be done via calls to 
previously defined modules. 

Program logic 
The logic of Glyphe can best be 

understood by dividing the Glyphe 
code (listing 1) into the following 
sections : 

1. initialization and file open 

(lines 2-570) 


2. keyboard read and dispatcher 

(lines 610-1530) 


3. file save, exit to DOS 

(lines 1550-1710) 


4. command service subroutines 
(lines 1730-5070) 

5. 	error handler 

(lines 0000-20040) 
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1. Initialization and file open: The DE­
FINT statement in line 10 is used to 
improve performance and space uti­
lization because Glyphe does not 
need floating-point variables. Error 
trapping is set up to avoid dropping 
into DOS in the event of a printer 
timeout, and the arrays are defined 
and initialized . COORD$ is a coor­
dinate line that is always displayed 
on the 25th line as a reference for the 
slave cursor, which always indicates 
the current cursor column. Distinc­
tive graphics mark five- and 10-col­
umn intervals as well as screen 
center. The primitives BOX$, CRT$, 
and DIAM$ are loaded with the pro­
per graphics characters in lines · 

170-344, then the screen is cleared 
and prompts are issued for the input 
and output files. If an input file is 

specified, it is opened as a random 
file with a record length of 80 bytes. 

Many editors permit a user to read 
parts of files for inclusion in another 
file, write parts of the edited file to 
other files, and perform these func­
tions at any time in the editing pro­
cess. I looked at several file-handling 
schemes in other editors and decided 
that the most powerful facility they 
shared was the capability to provide 
independent input and output file 
specifications. With this feature, you 
can either edit an existing file in place 
or use it as a template for a new file 
that possesses characteristics of the 
original one. In a graphics editor, this 
capability is particularly important. 
For example, you could create a 
graphics template for a status report 
on a project, then use the template 
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Introducing a sensible solution 
to the problems of dBASE II 

dBASE II The Sensible Solution 

Records Per File 65,535 999,999 

Maximillll Record Size 1 ,  024 bytes 1 ,  536 bytes 

Fields Per Record 32 384 

Key Fields Per File 10 

Number of Files 
Simultaneously Accessible 

Number of Screens Per Program Limited by Limited only by 
system memory system storage 

Data Dictionary No 

We don't mean to debase dBASE II, but if 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic corner. 

And that's why we created The Sensible Solu tion . 

Finally. · 

A sensational relational. 
Along with cill the usual things you expect 

from a data base manager, The Sensible Solu tion lets 
you handle the kind of tough assignments that 
dBASE II can't 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 

Yes 

Ready to get down to business. 
A data base manager without ready-to-run 

application programs is hardly worth the disk it's 
copied on. 

So, along with Th e Sensible Solution, you can 
also add Th e Sensible Solution Bookkeeper™ or 
Sensible Managemen t,™ our complete one-entry 
accounting and management system. 

·· · 
They're both affordable. Business-tested. And 

supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 
When you purchase Th e Sensible Solution, 

we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 
If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE IL 

The Sensible SolutiOif 
To order, write or call OHanlon Computer Systems, 1 1  058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-226 1 .  Prices Th e Sensible Solution -$ 695, Sensible Solu tion Bookkeeper - $495, Sensible 
Management- $895 In Washington, add 79% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE !I is a registered tradernark of Ashton-Tate. Sensible Solution, Senstble Solution Bookkeeper and Sensible Solution Management are trademarks of O'Hanlon Computer Systems, Inc. 
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copy(s) Programmer's $ 16.95 
$1.50 

______ __ _ 

Signature __________ _ 

Name ____________ _ 

Address __________ _ 

City __________ _ 

State _______ Zip ___ _ ဥ ဤ 

Circle 513 on inquiry card. 

WHERE TO 
SELL YOUR 

PROGRAMS 
1984

PROGRAMMER'S
MAR�<ET 

Inside Information on 500 microcomputersoftwarepublisherswho use freelance material-
• whattheyneed 
• how to sell to them 
• how much theypay 

Edited by Brad M. McGehee 

1984 Programmer's Market is 
a brand new directory featuring 
500 + listings of software and 
arcade game publishers, plus com­
puter magazines who buy free­
lance computer programs. Each 
listing gives contact name, address, 
submission requirements, pay rates, 
and tips from the buyers to help 
you target your efforts. 

You'll also find five articles on 
how to sell your programs - how to: 

• prepare a query letter and 
proposal package for 
submission 

• write user manuals to 
accompany your software 

• document your prog ram 
• write user-friendly software 
• write game programs that 

will se// 1984 Programmer's Market 
gives you complete details - at 
an affordable price - to sell your 
computer programs to the right 
publisher! 300 pages/$ 1 6.95, paper 

Ava ilable at bookstores 
everywhere : . .  or ORDER YOUR COPY 
TODAY WITH THIS COUPON ------------------------
YES! Please send me __ of1984 Market @ 
ea., plus postage & handling 
for one book, 50¢ for ea. add'l book. 
(Ohio residents add sales tax.) 
D Payment D Please charge my: 

enclosed D Visa D Mastercard 

Acct. lf Exp. Date 

Send to: 9933 Alliance Road 

1 248 
Cincinnati, Ohio 45242 
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Listing 1: Glyphe, a character graphics editor for the IBM Personal Compu ter. 

⩲ RE M  ============================================ 

3 REM * GLYPHE - a c h  aracter g r aph i c  s e d i  tor far t h e  I BM PC 
4 REM * Requ i r ements - one d i s  k dr i ve ĭ  monochrome or 
5 REM * c o l  or d i spi av . A mod i f i ed p r i  nter d r i  ver i s  
6 REM * needed to p r i n t  t h e  PC ' s c h ar a c t er g r ap h i c s .  
7 REM * Author - Char l es B. Duf f 03/06/83 
8 REM ============================================ 

10 DEF I NT A-Z : ON ERROR GOTO 20000 
30 FOR 1 = 1 TO 1 0 :  KEY ! ,  " " : NE X T  
50 K E Y  OFF 

Turn o f f  f un c t  i on key d ef i n i t  i on s  
E r a s e  25th l i ne key h e l  p d i sp l ay 

70 D I M  SCN$ C 8 8 l  
90 P I K$=SPACE$ C 80 )  p i c k  puf f e r  
1 0 11l  TOF$=CHR$ C  l 2 l  : LF' I 8 $=CHR$ C 27 l +  " 0  " : LP I 6$=CHR$ ( 27 l  + " 2 "  ' codes f or M X -811l 
1 1  0 D I M  D I AM$ ( 1  0 )  , BO X $  ( 5 )  , CRT$ C 6 )  , SB O X $  ( 4 )  ' d i  amon d  , box and s c r een f i  gures 
1 50 COORD$= ,, 0 • 0 I 0 I • •  0 1 I • • •  0 I • •  0 2 • • • •  0 • •  0 • 3 • •  I • 0 • • • •  " +CHR:t ( 1 27 )  + "  0 • • •  0 • • • •  5 • •  0 • 0 ° 
0 t o 6 o t 0 0 0 t t t o 7 o t t I 0 0 0 0 0 11 

1 7 0  
1 90 
2 1 0  
230 
250 
270 
290 
3 1 0  
330 

D I  AM$ C l l  = " 
D I AM $  C 2 l  = " 
D I AM$ C 3 l  = " 
D I AM$ ( 4 )  = " I 
D I AM$ ( 5 )  = " -<  
D I AM$ ( 6 )  = " \ 
D I AM$ C 7 l  = " 
D I AM$ ( 8 )  = " 
D ! AM$ ( 9 )  = " 
NU$=CHR$ ( 0 )  : 

I
I 

\
\ 

... .. 
\"

\ "
\ "  

>- "
I " 

I " 
I "  

Y "  

: BO X $  C l l  = " " :  S BO X $  C l l  = " 
: BO X $  C 2 l  = " I I "  : SB O X $  C 2 l  = " l  
: BO X $  ( 3 )  = " I I " :  S BO X $  C 3 )  = " I 
: BO X $  ( 4 )  = " 1  I "  : S80X $  C 4 l  = " 
: BO X $  ( 5 )  = " .. . 

: CRT$ ( 1  l = " 
: CRT$ ( 2 )  = " 1 1  I I " 
: CRT$ < 3 >  = " I I I I  " 
: CRT$ ( 4 )  = " 1 1  I I  " 

CRT$ < 5 >  = " I  I I I  " 
CRT$ ( 6 )  = " 

340 
344 
346 L I NES=88 rna>: l i nes i n  e d i  tor :  88= 1 p r i  n t e d  p a g e  a t  8 l p i  
350 REM ====================================== 

370 REM * Prompt f or f i l es and enter m a i  n ed i t  l oop 
390 REM ====================================== 

400 CLS : PR I NT " GLYPHE ( c )  Copyr i gh t  1 983 , C h a r  l es B .  Duf f "  
404 P R I NT :  P R I N T :  
4 1 0  F I LES : PR I NT :  PR I NT :  I NPUT " I nput I mage f i  l e " ;  I M$ 
430 I NPUT '' Output i mage f i l e '' ; OM$ : CLS 

I " 
I "  

4 4 0  I F  OM$= " "  THEN OM$= I M$ :  I F  OM$= '"' THEN CLOSE : END ' output def au l  t s  to i n  
450 I F  I M$= " "  THEN 570 · i f  no e n t r y  d on ' t  open i np u t  f i l e  
470 OPEN I M$ AS * 1  LEN=8 0 :  I F  LOF < l l  =0 THEN CLOSE : GOTO 570 ' open i nput 
490 F I ELD # 1 , 80 AS I L$ 
5 1 0  FOR L I N= ! TO L I NES 
530 GET # l  , L I N : SCN$ ( L ! N l  = I L$ 
550 NEXT L I N  

80-char t e x t  f i e  l d  
f i l l  buf f er 

570 GMODE=FALSE : SCOLD= l :  SCNUM= 1 :  GOSUB 1 730 ' d i sp l ay t h e  f i  r s t  p a g e  
5 9 0  LOCATE 1 , 1 , 1  home and turn an t h e  cursor 
6 1 0  GOSUB 2270 ' p r i nt s l  ave c u r so r  i n  25th l i n  e 
630 A$= ! NKEY$ :  I F  A$= " "  THEN 630 ' get a c h ar a c t er 
650 I F  LEN ( A $ )  =2 THEN 7 1 0  ' i f  f un c  t i on or spec i a  l key 
660 IF A$=CHR$ C 27 l  THEN GOSUB 3690: GOTO 6 1 0  
670 I F  A$=CHR$ C l  3 l  AND CSRL I N=2 4  THEN GOSUB 3470 :  GOTO 6 1 0  ' s c r o l  l 
680 I F  A$=CHR$ ( 9 )  AND POS <  0 l  < 72 THEN LOCATE C SRL I N , PO S  < 0 l  + 8 :  GOTO 6 1 0  
690 GOSUB 3770 : PR I NT A $ :  : 0A$=A$ : GOTO 6 1 0  u p d a t e  buf f er , d i sp l ay and l oop 
7 1 11l  AV=ASC C M I D$ C A$ , 2 ,  1 )  ) · get asc i  i v a l  ue of 2nd c h ar 
7 1 2  REM ============================================ 

730 IF AV< 7 1  THEN 1 1  20 ELSE IF C AV >83 AND AV< 1 1  5 l  THEN 1 320 ' i f  f un c t  i on key 
. 

750 ON AV-70 GOTO 8 1 0 , 830 , 870 , 6  1 0 , 930 , 6 1 0 , 950 ,  6 1  0 , 1  550 , 970 ,  1 090 ,  1 0 50 ,  1 0 1 0  
790 GOTO 6 1 0  
8 1 0  LOCATE l , l  : GOTO 6 1 0  . home 
830 IF CSRL I N >l THEN LOCATE CSRL I N- l , PO S  < 0 l  : GOTO 6 1 0  

850 GOTO 6 1 0  
u p  arrow 

870 SCOLD=SCNUM : IF SCNUM > 1 6  THEN SCNUM=SCNUM- 1 6  ELSE SCNUM= l ' Pg. Up 
890 GOSUB 1 730 : GOTO 6 1 0  
930 P R I N T  CHR$ ( 29 l  ; :  GOTO 6 1 0  

d i sp l ay n ጊ w  p ag e  
l ef t  arrow 
r i  g h t  arrow950 PR I NT CHR$ C 28 l  ; : GOTO 6 1 0  

970 I F  CSRL I N< 2 4  THEN LOCATE 
990 GOTO 6 1 0  

CSRL I N+ l  , PO S  C 0 l  : GOTO 6 1 0  . d own arrow 

1 0 1 0  GOSUB 2370 : GOSUB 2550 
1 030 GOTO 6 1 0  

· d e l  e t e  a c h aracter 

1 050 GOSUB 2690: GOSUB 2550 ' i n  sert c h ar 
1 070 GOTO 6 1 0  
1 09 0  SCOLD=SCNUM :  I F  SCNUM< L I  NES-38 THEN SCNUM=SCNUM+ 1 6  ELSE SCNUM=L I  NES-23 
1 1  1 0  GOSUB 1 730 : GOTO 6 1 0  

. 
Pg Dn - d i sp l ay new page 

1 1 1  2 REM ================================================= 

1 1  2Į IF AV< 59 THEN 6 1 0  ' t h i s  sec t i on h an d l es F 1 - 1 0  
1 1  30 O N  AV-58 GOTO 1 1  40 ,  1 1 60 , 1  1 80 ,  1 200 ,  1 220 ,  1 24 QI ,  1 260 , 1·280 ,  1 300 ,  1 3 1 0  
1 1  32 GOTO 6 1 0  
1 1  40 A $= ''  r'' : GOTO 690 FC 1 - 1 0  are g r ap h i c s  c h ar ac t e r s  
1 1  60 A$= ' ' ,  '' : GOTO 690 f or b u i  l d  i n  g t ab l es , g r ap h s ,  etc 
1 1  80 A$= " L" : GOTO 690 
1 200 A$= " J  " : GOTO 690 
1 220 A$= " I "  : GOTO 690 
1 240 A$= " -" : GOTO 690 
1 260 A$= " ⩳" : GOTO 690 
1 280 A$= " 4  " : GOTO 690 
1 300 A$= " -'-" : GOTO 690 
1 3 1 0  A$= "T" : GOTO 690 
1 3 1 4  . REM ================================================= 

1 320 IF AV>93 THEN 1 480 
' t h  i s  sect i on h a n d  l es F 1 1 -20 

1 322 ON AV-83 GOTO 1 328 ,  1 330 ,  1 350 ,  1 370 , 1  390 ,  1 4 1 0 ,  1 430 , 1  450 , 1 460 , 1 470 
1 328 I NSL I N=CSRL I N+SCNUM- l :  GOSUB 32 1 0 :  SCN$ C I  NSL ! N l  =SPACE $  C 811l l  : GOSUB 389į : GOTO 6 1  
0 i n  sert l i  n e  
1 330 GOSUB 33 1 0 :  GOSU8 38911l : GOTO 6 1 0  . d e l et e  l i n  e 
1 350 GOSUB 309 0 :  GOTO 6 1 0  d r o p  
1 3711) GOSUB 2930 : GOTO 6 1 11l  p i c k  
1 390 GOSUB 4 0 1 0 :  GOTO 6 1 0  b o x  

1 4 1 0  GOSUB 4 2 1 0 :  GOTO 6 1 0  d i  amond Listing 1 continued on page 222 



B U S I N E SS------------

ct9શ : 

I 

YOU R  BANKER WANTS TH E LATEST MONTH LY INCOME STATEMENTS, 
BUT TH E BEST YOU CAN GET H IM IS TWO MONTHS O LD. 

Today, even the greatest entrepreneur can feel 
that he works for everybody but h i m self - the I RS, 
the land lord, the banker, even the jan itor. 

WITH THE BOSS, YOU'RE THE BOSS AGA I N .  
Busi ness a n d  computer experts agree the key 

to so lving yo ur business pro blems is the choice of 
software. Hardware eq u i  pment selection is second.  

To be com petit ive today means handl ing large 
amo unts of i nformation qu i c k ly.  To be on top 
tomorrow means managing much,  m uch more.

The Boss Business Software Products are com­
prehensive bus iness software programs which get 
you inform ation you need, as you need it, when you 
need it and the way you need it .  You know your 
financial picture at every moment. You don't have to 
wait to c lose out the books at the end of every month . 

The Boss takes care of a l l  yo u r  busi  ness needs, 
your  f inancial account ing, payro l l ,  i nventory and
time bi l l ing. 

The Boss Business So ftware Products are com­
pat ib le with most hardware systems. C a l l  Bal  cones 
Com puter Corporation to l earn more about m aking 
yourself the Boss aga i n .  

TH E BOSS IS NOW COMPATIBlE WITH I BM-PC. 
- - - - - - - - - - - - - - - - - - - -1 
I D Y E S, Send me more i n form at ion on The Boss. 
I NAME I 

I COMPANY IADDR E S S  I

I C I T Y  STATE Z I P  I 

I 
PHO N E  

ITYPE OF 
1 For more information cal l  tol l  free: 1-800-531 -5483 I

: 
I I 

I 
Balcones Computer Corporation 

I591 0 Courtyard 
I Aust in ,  Texas 78731 I 

THE BOSS BUSIN ESS SOFTWARE PRODUCTS 
Circle 43 o n  inquiry card. BYfE November 1983 221 
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to create a complete report every 
week. The approach I used in 
Glyphe was to prompt at program 
start-up for input and output files. If 
the user responds to the input 
prompt with a carriage return (CR), 
presumably no input open is 
needed, and the buffer is initially 
blank . A response of CR to the out­
put prompt implies that the same file 
will be used for both purposes, and 
such a response to both prompts 
ends the program. After this initial 
session, no further file specification 
is permitted .  Any SAVE command 
will result in the current contents of 
the screen buffer being written to the 
output file. This arrangement is flex­
ible and simple to implement . 

Next, the screen is cleared, and the 
input file is read. The first 24 lines of 
the file are displayed with a call to 
2270, the screen-display primitive. 
The cursor is turned on and placed 
in the upper left-hand corner of the 
screen with a LOCATE 1,1,1 state­
ment, and the edit session is ready 
to begin. 

2. Keyboard read and dispatcher: Line 
630 polls the keyboard with INKEY$ 
to determine whether a key has been 
pressed, then loops if it hasn't .  
Distinguishing printable characters 
from function keys and special keys 
is made easier by the way INKEY$ is 
implemented. All of the keys on the 
PC with special functions, such as Pg 
Up, Home, and the function keys, 
cause iNKEY$ to return with a string 
length of 2. The first character in the 
string is null, and the second in­
dicates which key was pressed. Line 
650 thus determines whether the 
keyboard input is a printable charac­
ter; if it is not, the character is sent 
to line 710 to be processed as a possi­
ble command. If the character is 
printable, two checks must be made 
before it can be printed:  ESC is used 
as a quit-without-save command; it 
causes a prompt to this effect to be 
issued. A carriage return causes a 
single-line scroll when issued on the 
24th line. If these checks fail, the 
character is printed, the slave cursor 
is updated, and another character is 
read. 

If the input was a possible com­
_mand rather than a printable charac­
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Listing 1 continued: 
1 430 GOSUB 1 5 7 0 :  GOTO 6 1 0  save t o  d i s k 

1 45ç GOSUB 52ç ç :  GOTO 6 i è  s m a l  l box 

1 4  60 A$= " ." : GDl iJ 690 
1 470 A$= " +" :  GOTO 690 
1 4 7 2 REM ==================== = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

· 
1 480 IF AV > 1 03 THEN 1 520 t h i s  sec t i on h a n d l  es F2 1 -30 

. 
1 484 ON AV-93 GOTO 1 490 , 1 50121 , 1 5 1 121  r oom f or ex p a n s i  on 

1 486 G O T O  6 1 121  
1 49ç GOSUB 4 5  1 0 :  GOTO 6 1 0  c r t  sc reen f i gu r e  

1 50ç AS=OA$ : GO T O  650 F22 rememb e r s  l ast key 

1 5 1 121  GMODE= NOT GMODE : GOTO 6 1 121  t og g l  e g r a p h  i c s  m o d e  
================= = = = = = = = = = = = = = = = = = = = = = = = = =  

p r essed 

1 5 1 8  REM 
1 52121 IF AV= 1 1 4  THEN GOSUB 5121121 121 :  G O T O  
1 53121 GOTO 6 1 0  
1 550 GOSUB 1 57 0 :  COLOR 7 , 0  : CL S :  END ' 1 570 OPEN OM$ AS #2 LEN=80 wr i t e  

1 59121 F I ELD #2 , 8121 A S  OL$ 
1 6 1 121  FOR L I N= l  TO L I NES 
1 63121 LSET OL$=SCN$ ( L I N I  
1 65121 PUT #2 , L I N  
1 67121 N E X T  L I N  
1 69121 CLOSE 2 :  RETURN 
1 7 1 121  END 

' 6 1 121  C t r l  -Prt Be 
' 

End w a s  p r e s s e d  - s a v e  a n d  ex i t  

i ma g e  to d i s k  
· 

o p e n  r an d o m  o u t p u t  f i l e  r e c l  =8121 

1 7 1 2  REM *************** * * * * * * * * * * * * * * * * * * * * *  
1 720 REM * Beg i n  subrout i n e  c o d e

REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =1 73121 
1 750 REM * D i sp l ay screen g i  ven b y  SCNUM

REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  1 77121 
1 79121 CP=P05 ( 0 1  : CL=CSR L I N  p i c  k up c u r  sor c o l  umn a n d  l i  n e  

1 8 1 121  C L S :  GOSUB 2 1 9121 
1 83121 F O R  S C L = 1  T O  23 
1 85121 LOCATE SCL , 1  , 121 :  PR I  N T  SCN$ ( SCNUM+SCL- 1 1 ;  
1 87121 N E X T  SCL 
1 89121 LOCATE 24 , 1 : PR I  N T  M I D$ (  SCN$ ( SCNUM+23 1 , 1  , 79 1  ; 
1 9 1 ç  LOCATE CL . CP , l :  RETURN r e s t o r e  cursor a n d  r e t u r n  

==================== = = = = = = = = = = = = = = = = = = = = = =  2 1 3121 REM 
2 1 5ç REM * Pr i n t c o o r d i  n a t V s  o n  the 2 5 t h  l i  n e  

==================== = = = = = = = = = = = = = = = = = = = = = =  2 1 7121 REM 
2 1 9121 LOCATE 25 , 1  : PR I NT COORD $ ;  
22 1 121  RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =223ç REM 
225ç REM * Pr i n t s l  ave cursor at c u r r e n t  c o l  umn , and 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =2270 REM 
c u r r e n t  l i ne i n d i c at o r  

2290 NCP=P05 ( 121 1  : NL=CSRL I N :  LOCATE 25 , CP , 121 : PR I  NT M I  D$ ( COORD$ , C  P ,  l l ;  
23 1 0  I F  NCP<8121 THEN LOCATE 25 , NCP , 121 :  COLOR 8 , 7 : PR I NT CHR$ (  1 27 1  ; 
23:".121 l_OCATE 2 5 ,  l : PR I NT U S I N G  " ## " ;  NL+SCNUM- 1 ; : COLOR 7 , 121  
235121 LOCATE NL , NCP , 1 :  CP=NCP : RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =237121 REM 
239ç REM * De l et e a c h ar ac t e r  f r om the current l i n e 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =2 4  1 121  REM 
2430 SC=SCNUM+CSRL I N- 1 :  CP=P05 ( 0 1  
2 4  7 121  SCN$ ( S C I  =LEFT$ ( SCN$ ( SC I  , C F'- 1 1 + R  I GHT$ ( SCN$ ( S C I  , 8121-CF' I + "  
253121 RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =255ç REM 
257ç REM * Pr i n t the CLLr r e n t  l i n e f r o m  s c r  een b uf f er 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =2590 REM 
26 1 121  CP=P05 ( 121 1  : CL=CSR L I N  
263121 SC=SCNUM+CL- 1 : I  F CL=24 THEN 2 6 7 0  
265121 L O C A T E  CL , 1 ,  121 : PR I  N T  SCN$ ( S C I  ; :  LO C A T E  CL , CP , l :  RETURN 
267121 LOCATE 24 , 1  , 121 : PR I NT M I  D$ ( SCN$ ( SC I  , 1  , 79 1  ; : LOCATE CL , CP , l :  RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =269121 REM 
27 1 ç  REM * I n  sert a spaWe i n  c u r r e n t  l i  n e  

273121 R E M  , 
275121 SC=SCNUM+CSRL I N-1 : CF'=POS ( 121 I 
279121 SCN$ ( S C I  =LEFT$ ( SCN$ ( S C i  , CP- 1 1  + "  " +M I D$ ( SCN$ ( SC I  , CP , 8121-CF' I 
287121 RETUF:N 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  289121 REM 
29 1 ç  REM * P i c  ⩰⩱ a l i n e f r om SCN$ t o  the p i c k  b u f f er 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =293121 REM 
3 0 1 121  P I  K$=SCN$ ( CSRL I N+SCNUM- 1 1  
31213121 RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =31215121 REM 
3ç7ç REM * Drop a l i  n e  t o  t h e  s c r een ( i  n s er t )  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =309121 REM 
3 1 1  121 Sé=CSRL I N+SCNUM- 1 :  IF S C >L I NES THEN RETURN 
3 1 3121 I NSL I N= S C :  GOSUB 32 1 121  
3 1 5121 SCN$ ( SC I  =P I K$ :  GOSUB 383 121 :  RETURN 

== == = === === = ====== == = = == = = = = = = == == = = = = =3 1 7121 REM 
3 1 9ç REM * Move l i n es down i n  sen$ f or i n se r t  

==================== = = = = = = = = = = = = = = = = = = =  3 2 1 121  REM 
3230 FOR L I  N=L I NES T O  I NSL I N + l  STEP - 1  
325121 SCN$ ( L I N I =SCN$ < L I N- l l  
327121 N E X T  L I N  
:'.290 RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =3 3 1 121  REM 
3330 REM * De l et e  a l i  n e  from the s c r een 

===================== = = = = = = = = = = = = = = = = = =  335121 REM 
337121 SC=CSRL I N+SCNUM - 1  
3390 FOR L I N=SC TO L I NES- ! 
:0.4 1 0  SCN$ ( L_ I N I,=SCN$ < L I N+ 1 1  
343121 エ<EXT  · L I N  
345121 SCN$ ( L I NE S I  =SPACE$ ( 80 1  : RETURN 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =3 4 7 0  REM 
349ç REM * Han d l e  a s c r o l  l f r om a CR on l i  n e  24 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  3 5 1 0  REM 

3590 IF SCNUM >L I NES-24 THEN LOCATE ê4 , 1 , 1  : RETURN 
36 1 121  PR I NT A$ ; :  LOCATE 24 , 1 ,  121 : PR I NT M I D$ < SCN$ < SCNUM+24 1 , 1  , 79 1  ; 
363121 SCNUM=SCNUM+ 1 :  GOSU8 227 121 :  LOCATE 24 , 1 , 1  : RE T U R N  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  Listing 1 continued on page 2243650 REM 
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Circle 3 1 6  on inquiry card. 

COMPETITIVE PRICES I PROFESSIONAL SERVICES 

8" THIN LINE FLEXIBLE DISK SUBSYSTEM 
(SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH COMPLETE 
DOCUMENTATION 
1·8480' DUAL DRIVE. OOUBLE·SIOEO, 2.4MB S1 .495 
1·8481' SINGLE DRIVE. OOUBLE·SIOEO. 1 .  2MB: INCL. 

FILLER PANEL - SECOND DRIVE CAN BE ADDEO 
LATER . .  . .  . . . .  . . .  . .  . . .  . .  . .  . .  . .  995

'8" FLEXIBLE DISK CONTROLLERS FOR !BM'
PC & Clppk! NO CONTROLLER NEEOED'FOR ᷊/HEATHJi. Z-100 Call 

51/4'' FULL HEIGHT INTERNAL MOUNTING FLEXIBLE DISK DRIVESᐢᐣᐤiᐥᐦtC & XT. ェ/HEATH· AND OTHER SMALL 

@᷎ ᷐᷏ ,᷑᷒\'  ᷓ
CDC 9409 OOUBLE·SIDEO. 48TPI. 3201360KB 235 

225 
295 

5V4" v.! HEIGHT INTERNAL MOUNTING FLEXIBLE DISK DRIVES 
(INCLUDES STRAP KITS TO MOUNT IN FULL HEIGHT FOOTPRINT) 6 
MS. STEP RATE 

. . .  (2) DRIVES FOR 395 

. .  (2) DRIVES FOR 425 

(2) DRIVES FOR 575 

(2) DRIVES FOR 625

n᷍J.1'4 DRIVE ADAPTOR CABLE 

᷌᷍J.1' PC DOS SOFTWARE UTILITIES FROM 

. . . .  C®l 

TALL TREE SYSTEMS 
. 

J FORMAT ENABLES USE OF 5·1 4". O•S. 96TPI & 8" 
FLEXIBLE DISK DR IVES PLUS OTHER 
FEATURES FOR ISM PC DOS 1 .  1 0  VERSION 
1 .  78 . .

J FORMAT-2 SAME AS J FORMAT ABOVE FOR IBM PC 
DOS 2.0 

WINORIVE ENABLES USE Of WINCHESTER 
SUBSYSTEMS FOR IBM PC DOS 2.0 

JETORIVE :NABLES IMPLEMENTATION Of ELEC· 
TRONIC DISK FOR IBM PC 
DOS 2.0 

J UTILITIES INCLUDES J FORMAT·2.  WINORIVE & 

50 

35 

35 

35 

JETORIVE . . . .  . 95

᷋ :t!} 28ᐞᐟᐠᐡJf DISKETTES Guaran1eed Error free 

RAM 

1242·00 5·114" SINGLE·SIOEO. SINGlE'OOUBLE DENSITY. 
WRITE PROTECT NOTCH & HUB RING . (Box of 10)  
Special 1 9.95 

1244·00 5·1 14" OOUBLE·SIOEO. SINGLE!OOUBLE DENSITY. 

M9 

WPN & HUB RING . (Box of 10) Special 29.95 
8" S INGLE OR OOUBLE·SIOEO. SING LEI 
DOUBLE DENSITY. WPN & HUB RING. 
VARIOUS FORMATS Call 

SET Of 9 64K CHIPS . Special 49 

PRINTERS 
DOT MATRIX 

EPSON FX·80 (80 CPS) . 499 
FX·100 (80 CPS) . 729 

OKIDATA 92 ( 120 CPS) 525 
93 1 1 20 CPS) . 849 

NEG 8023 (100 CPS) 495 

DAISYWHEEL 
BROTHER HR·1 ( 1 6  CPS) . 739 
NEG 3500 SPINWRITER (33 CPS) . 1 .875 
OUME SPRINT ll PLUS (40 CPS) 1 .475 

(714) 632-851 2 
305 S .  State College Blvd. 

Suite 135 
Anaheim, CA 92806 
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Listing 1 continued: 

3670 REM * ESC t o  q u i  t wi t h out save 
369� REM 222222�22222222���������������====� 
3 7 0� CP=POS C  0 )  : CL=CSR L I N  save cur sor p o s i  t i on 
37 1 �  LOCATE 25 , 1 :  I NP U T :  " Q u i t  w i  t h o u t  sav i n g  I Y /  N l  " : ANSS 
::.r:� I F  ANSS� " Y "  OR ANSl'� " v "  THEN CLS : END 
375� GOSUB 2 1 7� :  LOCATE CL , CP :  RETURN 
3 7 70 REM =============== ====================== 
3780 REM * Up d ate b u f  f er w 1  th c h arac t  er entered , a n d  
3 7 8 4  *EM * h a n d  l e  a scr o l  l i f  a t  2 4  , 8⩬ a n d  n ot b e vond 
3 7 8 6  REM * t h e  end o f  the s c r een b Ll f f er .  Ad d 127 t o  c o d e  1 f  a r a p h  t c  s m a d e .  
3 7 88 REM ጄ ጃ ጃ ጃ ጃ ጃ ጃ ጃ ጃ ጃ ጃ ጃ = =ጃ = = ጃ = = = ጃ = = ጅ ጂ ጆ ጇ ጄ ገ = ጉ = = ጃ ጃ ጃ ጃ ጃ ጃ ጃ ጃ = ጃ ጃ  

3787' (A :f.) : IF G1"10DE AND A V :. ·· 1 ."!. AND AV ⩫. > 3 :  AND rl\' .. 1 :: 7  THEN t+ f=C!-IR:f· Ƒ A \'+ t :2.., 1 

'C7'7'Ql T F AX< .. CHRX ( 1 :. )  THEN ⩭I I Dl' ( SCNJ' i SCNUM + C'SRL I N - 1  . F·OS 1 0  1 , I '  ⩮ ri f  
?.8⩬⩬ I F  C S R L  I Ī C? 4  OR F'OS ( 0 1  ·• . 80 1 HEN RE.Tl . IRN 
38�4 IF SCNUM > L I  NES-24 THEN RETURN 
38�6 SCNUM�SCNUM+ 1 :  RETURN 
3 8 1 �  RETURN 
383� REM �����===�����������������=����=������ 
385� REM * Pr i nt screen f rom c u r r e n t  l i n  e down 
.387� REM �������==��������������====��=������� 
389� CP�PDS C  � I  : CL�CSRL I N :  
3 9 1 �  FOR L I N�CL T O  23 
393� LOCATE L I N ,  l : PR I N  T SCNX I SCNUM+L I N- 1  1 ;  
395� N E X T  L I N  
397� LOCATE 2 4 ,  1 : PR I NT M I DS I SCNS I SCNUM+23) , 1  , 79 1  ; 
399� LOCATE CL , CP : RETURN 
4 � 1 �  REM �����=�������=��������==����������==��= 
4�30 REM * P r i n t  a box w i t h  top c e n t er a t  cursor 
4�5� REM ���=����==�=�����������������====������ 
4�7� sc�SCNUM+CSRL I N- 1 :  
4�9� I F  POS C  � I <  C LEN I BO ƒ S  i l )  l /  2 1 +  1 THEN RETURN 
4 1 1 �  CP�PDS I � ) - I LEN C BD X l'  l l )  ) /  2 )  
4 1 3� FOR L I N� ! T O  5 :  I F  SC+L I N- l  �L I NE S + l  THEN 4 1 90 
4 1 5� M I DS I SCNS I SC+L I N- 1 1  , CP , LEN I BO X S  i l i  i i  �B D X S  I L I N I  
4 1  7� N E X T  L I N  
4 1 9� GOSUB 387� : RETURN 
4 2 1 �  REM =��������������=�=����=��������=����==== 
423� REM * P r i  n t  a d i  amond w i t h  top a t  cursor 
4250 REM ======================================== 
4270 SC=SCNUM+CSRL I N - 1  
429� IF PDS I � I  < LEN C D I AMS I 5 1  1 /  2 THEN RETURN 
4 3 1 �  CP�PDS C � I  - I LEN I D I AM$ 1  5 1  1 /  2 )  
433� FOR L I N� ! TO 9 :  I F  SC+L I N - l  �L I NE S + l  THEN 439� 
435� M I  DS I SCNS I SC+L I N- 1 1  , CP , LEN I D  I A MS C  5 1  1 )  �D I AM S  I L I N I  
437� N E X T  L I N  
439� GOSUB 387� : RETURN 
4 5 1 �  REM �����===����������=��==������===�=��=�� 
4530 REM * Pr i n t  a crt screen · w i t h  top c e n t er a t  cur sor 
4550 REM ======================================= 
457� SC�SCNUM+CSR L I N - 1  
459� I F  POS C � I <  C LEN C CRTS i  l l l /  2 1 + 1  T H E N  RETURN 
4 6 1 �  CP=POS C � I  - I LEN I CR T$ 1  1 1 1 /  2 1  
463� FOR L I N� ! T O  6 :  I F  SC+L I N - l  �L I NE S + l  THEN 469� 
465� M I DS I SCNS C SC+L I N- 1 1  , CP , LEN I CRTS i l i  i i  �CRTS I L I N I  
467� N E X T  L I N  
469� GOSUB 387� : RETURN 
51210121 REM ====================================== 
50 1 121  REM * Pr i n  t the c o n t en t s  of t h e  screen b uf f er 
502121 REM * on t h e  p r i  nter 
5�3� REM ����������===��������==���=�=�����===� 
5�32 LF' R I NT L P I  8S+TOF$ ; C M X I  set 8 ! p i  , t o p  of f or m  
5�4� F O R  L I N� ! TO L I  NES 
512144 IF I NKEY$= 11 11 THEN 51215121 
5�46 CP�PDS I � I  : CL=CSRL I N :  LDCATE 25 , 1 :  I NPUT ;  " Qu i  t p r  i nt i n  g I Y / N I " ; ANS$ 
5�48 GOSUB 21 ',7�: LOCATE CL 1 CF': IF ANSS= " Y "  DR ANSS= " v "  THEN 5070 
5�5� L PR I NT SCNS I L I N I  ; 
5�6� NEXT L I N  
5�7� LPR I N T  L P I 6 S ;  
5�8� RETURN 

' RESTORE 6 L P I  

52�� R E M  ���������������=�=������=���=��=�=��==� 
522121 REM * P r i n t  a sma l  l box w i  t h  top c e n t e r  at cursor 
524� REM �����=����������������====���==�=�=���� 
528� SC=SCNUM+CSRL I N - 1  
53�� I F  PDS I � I  < C LEN I ƓB O X S  ( l )  ) /2 1 + 1  THEN RETURN 
532� CP�PDS I � I  - C LEN I SBOX $ 1 1 1  1 /  2 1  
534� FOR L I N� ! T O  4 :  I F  SC+L I N- l  =L I  N E S + l  THEN 469� 

check if off screen 
cen t er i t  

536� M I DS I SCNS I SC+L I N- 1 1  , CP , LEN I SB O X S  i l i  i i  �S B OX S  I L I N I  ' s t o r e  i n  s e n $  
5 3 8 0  N E X T  L I N  
54�� GOSUB 387� : RETURN 
2���� REM �==�====����=��������22�2=�===������� 
21210 1 121  REM * Error hand l er 
2��2� REM ������������======�=������=�������=== 
21211213121 IF ERL < >  505121 THEN 21212121121 
21211214121 CP=POS C IZI )  : CL=CSRL I N :  LOCATE 2 5 ,  1 :  I NPUT ;  1 1 P r i  nter error - q u i  t p r i n  t i n  g ( Y / N  
l "  ; ANSS 

2��5� GOSUB 2 1  7 � :  LDCATE CL , CP :  I F  ANS$= " Y "  DR ANSS� " y "  THEN RESUME 5�8� 
2��6� RESUME 5�5� 
2�2�� IF ERL( )47� THEN 2�4�� · i n  put open e r r o r s  
2�22� CP�PDS I � I  : CL�CSRL I N :  LDCATE 25 , 1 :  I NPUT ; " I nput open error - a b o r t  C Y / N I  " ; AN 
ss . 
2�23� GOSUB 2 1 7 � :  LDCATE CL , CF': I F  ANS$= " Y "  OR ANS$= " y "  THEN RESUME 57� 
2�24� RESUME 47� 
21214121121 IF ERL< >530 THEN 212161210 · i n  put r ead e r r o r s  
2�42� CF'�F'OS I � I  : CL=CSRL I N :  LOCATE 25 , 1 :  I NF'U T ;  " I n  p u t  read e r r o r  - abort I Y / N I  " ; AN 
SS 
2043� GOSUB 2 1 7 � :  LDCATE CL , CP :  I F  ANSS� " Y "  OR ANSS= " y "  THEN RESUME 57� 

Listing 1 continued on page 226 
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TDK Floppy Disks. 
Invaluable security for irreplaceable information . 

©1 982 TOK Elec1ror11cs Corp. 
Circle 463 on inquiry card. 

Today, more and more companies are relying on convenient floppy disks to record, 
store and safeguard information. Irreplaceable information which is vital to their business 
interests. It is precisely the va l ue placed on this information that makes the floppy disk an 
inva luable tool for storage and security. And this is where TDK floppy disks become invalu­
able to you. TDK floppy disks are guara nteed 1 00% error-free at the t ime of manufacture 
a nd certified for double-density encoding. Furthermore, each track of every TDK floppy 

(?bTDK. 
disk is tested to exceed industry standards . . .  including 
those of IBM, Shugart, ANSI ,  ECMA, ISO and JIS.  Once you 
insert a qual ity TDK floppy disk into your computer system, 
you're gua ranteed highly rel iable, u ltra smooth perform­
ance. This is due to TDK's proprietary disk-burnishing tech­
nique that provides opti mum head-to-disk contact. 

TDK floppy disks are available in  51/4 and 8-inch sizes in 
the most popular formats. Each disk comes in  its own pro­
tective Tyvek-type envelope. For a copy of our brochure, 
"Some Stra ight Ta l k  About F loppy Disks," write to: TDK Elec­
tronics Corp., Computer Products Marketing Dept., 12 Harbor 
Park Drive, Port Washi ngton, NY 1 1 050, or ca l l  51 6-625-0100. 

@TDK® 
The heart o f  yo ur syste m .  
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Listing 1 continued: 

20440 RESUME 530 
' 20600 IF ERL< > 1 570 THEN 208QICZI output open errors 

20620 CP=POS <  0 >  : CL=CSRL I N :  LOCATE 25 , 1 :  I NPUT ;  " Ou t p ut open error - abor t < Y J N >  " ; A  
NS$ 
20630 GOSUB 2 1  70 : LOCATE CL , CP :  IF ANS$= " Y "  OR ANS$= " y "  THEN RESUME 1 690 
20640 RESUME 1 570 
20800 IF ERL< ) 1 650 THEN 20900 · output wr i t  e errors 
20820 CP=POS ( 0 1  : CL=CSRL I N :  LOCATE 25 , 1 :  I NPUT ;  " Wr i te error - abort ( Y / N I  " : ANSI 
20830 GOSUB 2 1 70 :  LOCATE CL , CF' :  I F  ANSI= " Y "  OR ANS$= " y "  THEN RESUME 1 690 ( 20840 RESUME 1 650 
20900 ON ERROR GOTO 0 

ter, lines 710-750 decide whether the sor control keys, which come in as 
key was a function key or a special­ two-character INKEY$ sequences, 
purpose key, which is done because cause Glyphe to generate one of four 
these groups are each assigned con­ codes that produce cursor control 
tiguous ranges and can be dispatched when sent to the display. These 
most easily with independent com­ codes cause the cursor to wrap 
puted GOTOs. Line 750 handles the around when it's near the vertical 
range from 71 through 83 (for special­ screen borders; Glyphe simply sends 
purpose keys), and function keys are the code and then finds out with 
sent to line 1130. Most processing for CSRLIN and POS where the cursor 
thΚ various special-purpose keys, ended up. Why, you might ask, don't 
such as Ins and Del, is accomplished the cursor keys just generate these 
with subroutine calls rather than in­ codes directly? They were probably 
line code in order to keep the dis­ given two-ch aracter se quences 
patcher as small and simple as possi­ because not every application will 
ble (a further encouragement to ex­ use them for cursor control, and this 
tensibility) . Pg Up and Pg On scroll method makes them easily distin­
the screen 16 lines unless it's near the guishable as special-function keys. 
top or bottom of the buffer. The cur- Or, perhaps, someone was just lazy. 

Bible study aids from Bible Research 
Systems include the com- · 
plete KJV Bible text on 

disks. THE WORD pro­
cessor can search the 

Scriptures for any word or 
phrase. Any portion of the 

Bible can be printed or 

displayed. Create your own 

library of research materials 

or use ours, called TOPICS. 

TOPICS contains cross-reference indexes on over 200 
of the primary subjects discussed in Scripture. 

Bible Research Systems applies computer technology 
to personal study of the Scriptures . 

TOPICS Bible Research Systems THE WORD94 1 5  Burner, Suite 208 
$49.95 Austin, TX 78758 processor
(5 1 2) 835-7981 $199.95 
Plus $3 postage/handling 

Requires APPLE I I+ ,  IBM-PC, TRS80-Ill, OSBORNE, KAYPRO, or CP/M 8" 

Function keys 1-10 display the 
graphics characters that form lines 
and boxes. I tried using the KEY 
statement to directly assign graphics 
to these keys, but a bug in the PC 
monitor code turns off the eighth bit 
on strings assigned to function keys, 
which makes the graphics come out 
as ASCII characters. The four box cor­
ners are arranged logically as the top 
four keys. Function keys 11-20 per­
form most of the remaining edit func­
tions, such as insert and delete line, 
drop and pick, and save to disk. The 
box and diamond primitives are also 
in this group. Incidentally, the 
characters used in the diamond prim­
itive are translated by my printer 
driver to graphics that differ from 
those displayed on the PC's screen 
because the PC has no characters ap­
propriate for a diamond figure. 
PR256 provides the ability to define 
custom characters for Epson's MX/FX 
Series printers. 

Only three keys in the F21-30 group 
are used. The screen primitive is 
assigned to F21, and F22 is a "mem­
ory key" that always repeats the last 
character entered. This setup can be 
useful if you discover a graphics char­
acter you want to use again yet can't 
remember how you originally pro­
duced it . Also, if you have just 
entered one of the clumsy Alt se­
quences, this key can repeat the se­
quence with one stroke. F23 toggles 
the graphics mode, in which all the 
normal keys produce graphics sym­
bols. This is done by simply adding 
127 to the normal ASCII value of the 
key, putting that key into the graphics 
set. The resulting arrangement of 
symbols is less than optimal but easy 
to implement. The four combinations 
of mode keys that produce keyboard 
graphics are shown in figure 6. 3. File sa ve, exit to DOS: Lines 
1570-1690 save the buffer contents to 
the disk file previously specified as 
the output file. This procedure can be 
performed at any time with F17 (Shift 
F7) . The normal exit is at line 1520, 
in response to the End key. The Buf­
fer Write routine is called, the screen 
color is set back to normal, and the 
screen is cleared before the program 
ends. 

4. Command service subrou tines: The 
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Totally Corvus Compatible 


• Over 20 Host Adapters Available 
S- 1 00 A p p l e  I I ,  I l l 
I B M P .C.  N o rt h  Star 
A l tos 
DEC 

V i ctor  
TRS-80 Models  I ,  I I , I l l  

Osborne Zen ith Z89/90 
Xerox 820 Vecto r G ra p h i c  
Atari 800 N EC P C-8000 

Plus Many More 

• Up to 50% More Useable Storage 
U s i n g  R u n  Length  L i m  ited Cod i n g  
7 ,  1 4 , 2 1  a n d  4 4  M eg abytes/D rive o f  u se­
a b l e  sto rage capacity ( u p  to 4 d ri ves per 
contro l  ler  for a total of 1 76 Megabytes ) .  

Major Pricing Break-through, starting a t  $1 ,995. 

• Local Area Network 
O m n i  nehM C o m  pat i  b l e  

• Multiplexer 
Up to 64 users 

• Integral Removable Back-Up 
Opt ional  32 Megabtye Removable  Tape 
Cartridge 

• High Reliability 
Error Correct i o n  Code,  O ff- L i n e  D i ag ­
nost i cs 

• Comprehensive Display 
Dyna m  i c  d is p l ay of t h e  D r ive,  Statu s ,  
Track,  Head , Secto r  a n d  m uc h  m ore 

• High Performance 
50% Faster d ata transfer Rate 7 . 5  Mega­
bits/Second 
Large 1 6K B yte Data B u ffer 

Visit your local dealer for complete information or call or write. Dealer inquiries welcome. 

Sunol Systems, 1 072 Serpentine Lane, P.O. Box 1 777, Pleasanton, CA, 94566, (41 5) 484-3322. 

Apple is a registered trademark of Apple Computer. Inc. Atari is a registered trademark and Atari 800 is a trademark of Atari, Inc.  

IBM is a registered trademark of International Business Machi nes Corporation. Osborne 1 is a trademark of the Osborne Computer Corporation. 

Xerox is a registered trademark and Xerox 820 and 820- 1 1  are trademarks of the North Star is a trademark of North Star Computers, Inc .  


Xerox Corporation. Corvus, Corvus Systems, Omninet .  and Corvus Concept are trademarks of  
Corvus Systems, Inc.  
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D EJ G G 0 0 EJ OEJ §J  
N ഴR A P H I C S  

Circle 274 on inqu iry card. 

COM PATIBILITY 
with 

CAPABILITY 
Introducing the OMNI series 

for your Apple and 
Apple compatible computer. 

FD-35 is a high quality 5 Y,"" floppy disk drive 
tor your Apple computer. 100% compatible 
- I he FD-35 is a money saving add-on and 
replacement drive. Its advanced design 
otters more reliable data transter tor years 
of worry tree pertormance. 

Suggested list . . . . . . . . . . . . . . . . .  . . . . . $269 

FH-80 is a double sided. 80 track 5 '/.\"" thin 
line floppy disk drive tor your Apple com­
puter. The FH-80 increases your computer's 
capability to access more information by 
providing up to 326K of disk storage capac­

. ity. FH-80 otters space saving convenience. 
Its direct drive motor assures maximum 
data transfer reliability 

Suggest list . . . . . . . . . . . . . . .  . . . . . . .  $369 

OMN IGRAPH is a versatile graphics printer 
interface tor your Apple computer. Omni­
graph meets your creative needs with a 
wide selection 'Jl dazzling ettects. With 
Omnigraph. you can reproduce pictures. 
charts and graphs on all popular dot 
matrix printers. Features include hi-res 
screen dumps. split-screen hi-res dumps. 
comprPssed print. picture rotation. margin 
and page length controls and more. 
On-board switches make operation simple. 
I ncludes 5" cable. 

Suggested list . . . . . . . . . . . . .  $99 
All MA Systems products are built to 
exceed the highest industry standards 
and are backed with a one year replace­
ment warranty. 

For more intormation on these and other 
tine products tor your Apple and IBM 
computers. please call or write us. Dealer 
inquiries invited. 

·Apple is a lrademark ol Apple Computers Inc 

mA SYSTEmSAn Enconi Company 
20 15 O'Toole Ave . San Jose. CA 95 13 1  
(408 ) 943-0596 
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subroutine library that does most of 
the work in Glyphe starts with line 
1712. Several routines are used by the 
others as utilities :  Display Screen 
displays the 24-line section of the buf­
fer starting with SCNUM for Pg Up 
and Pg Dn. Print Coordinates re­
freshes the 25th line after a clear­
screen operation. Print Slave Cursor 
updates the 25th-line information by 

providing current cursor position. 
Print Current Line refreshes the cur­
sor's line from the buffer, and Print 
Screen from Current Line refreshes 
the display after a line insert or delete 
operation (because lines above the 
cursor do not change) . 

The Update Buffer routine is called 
whenever a character is 
entered, placing the character in the 

ITJ 00 00 0 GJ 0 G B ാ ി  
1 2 3 5 6 8 9 0 

0 0 t:J 0 0 0 o 0 G GJ 
T A B  0 w R T y u 0 p

0 အ G  0 ဢ 0 0 @J  0 0 CD  o 
8 G B  

A S D G H K 

഻ [J [] r:J 0 0 ഼ EJ ഽ
c v B N M 

L 

G R A P H I C S  M O D E  - U N S H  I F T E D  

2 3 4 5 6 8 9 - ' 

0 EJ G LJ G EJ  വ [j ഷ  ശ D CJ 
T A B  0 w E R T y u 0 p

ഹ B 8 8 G B [!] EJ ഺ  GIJ QJ D
0 EJ B 

A S D F . G H K L 

z X c v B M 

M O D E  - S H I FT E D  

D D D D D D D D D D / D 0  
1 2 3 4 5 6 7 8 9 0 ' 

0 0 0 0 0 0 [!] 0 0 0 [!] 0 0  
T A B  Q w E R T y u 0 p 

GJ 0 0 0 [!] 0 0 0 0 D D D  
A S D F G H J K L ; 

0 ീ 0 0 0 GJ D D D D D B EJ  
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D D D D D 0 D D D D 1 D 2  
. 2  9 0 - ' 

D D OO സ D D ITJ  [B D D  D D D  
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Figure 6: Graphics can be generated in fou r  different Glyphe ke�;board modes. 
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AMOEK 300 12 H r tt!!> ui.Jen 145"" 
AMDEK 300.'1 12 hi!1lkr 1 59'' 
AMDEK Colo11 1 Plu.:; IJ" Culur 329'' 
A M D E K  Cnl, ,, I I  r u  'l'!> RGB 439'' 
AMOEK 310G 179" 
AMOE K J  IO/• flrnl>• ·r 1 79 "' 

COMREX 5601J 1.' llo , .. ., <1'"bt:r 169"NEC I 1 2 Hl tl''o. \59" 
Prrnv'' i<Jn PGS H X  1 2  499" 
I A X A N  Vr:,rPn I 1 2  meo res AGB 329" 
I /,XAN Vrsrurr 3 12 fl ues RGB 499"1 A.Xf..,N 1 2·· hr rps ;m1ber 149" 
ZENilH 1 2"" hr · tt : S !j li ;en . 1 1 001 

Hrq to R<•-.., , J u i  H • I I  I t�" ROB t:\lltH 
111<)1Hitll•en •:n,,,,. '"r 2S rmeè 

•fi'JIJH · l·lOV Clnl ,.éolutrun 
• 1 "  .,,,u.., '"tlll & low mtensrty 
• It � • luc\;,., I BM PC cable 
•Very atlurd<:rble 

A srmp!e to opera1e plo!ler whrch 
easrly rntefaces 10 the PC usrng a 
centronrcs parallel port. Complele 
wrt h  software. set ol pens, paper a nd 
operators manua l. Lrsl Prrce $795.00 
Special Oller 529" 

DISKETTES 

3ᐝ"ᐜcᐛᐚᐙh 
tor only 

5 '1• SS/DD S21 995diskettes 
. 25" 
. 35'" 
. 29'' 
. 27'' 

We Offer You Moret 
That's r ight .  I f  you compare the benefits of ordering from Nat ional  Computer to a l l  o u r  competitors, you' l l  see why morP. 
smart shoppers buy from us everyday We save you money even before you order with our toll  free BOO l i ne.  and then i f  you 
find a lower advertised price we' l l  t ry to meet it. S ince we stock what we advertise you can rest assured your order w i l l  be 
shipped pro m p t l y .  In addit ion,  if lor any reason you are not satisfied with any hardware you purchase from Nat ional  Com· 
puler you may return it lor exactly what you want or a ful l  ref u n d .  Check u s  out! We've been i n  business for over 4 years. and 
one g l  ance at  our catalog w i l l  demonstrate the commitment  we have to d i rect marketi n g  and to our fine customers. 
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Modems 
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COMPUTERS 

I B M  PC COMPATIBLE 
DESKTOP COMPUTER 

I B M  PC COMPATIBLE 
PORTABLE 

- - -PROTECTYOUR COMPUTER with EPD products 
Lemon s49⩦⩧

6 OUT LE T  SURGE PROTECTOR 
Lime 579115 

6 OU\LET SURGE PROTEC\OR 

W!IH POWER SWITCH A N D  

6 F 1  EXT E N I ION CUHO 
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Incl udes 1 28K. 2 05100 320K dr rves 
keyboard. video catd. MS-OOS and 
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cludedPLEASE CALL FOR SYSTEM PRICES. 

QUADRAM QUADBOARD 
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COM BOCARD II 
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syst e m s ,  a l l  at  t h e  g reat pr ices you ex pect from u s .  I t  
i n c l  udes dozen s  of  i l l  ustrat i o n s  and i n format i ve 
descri  p t i o n s .  A n d  best of a l l ,  i t ' s  fre e '  
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Figure 7: This flowchart was prepared using Glyphe. 

buffer before it is displayed. Thus, 
the screen and the buffer are always 
current. This routine also acts as a 
filter during graphics mode, mapping 
each alphanumeric character to a 
graphics character. 

One final routine that deserves 
mention is the Print Buffer subrou­
tine at line 5000, called whenever 
Ctrl-PrtSc is hit. A forrnfeed character 
(TOP$) is sent to the printer, followed 
by a sequence that sets the printer at 
8 lines per inch (LPI8$) . The printer 
is set at this format because those 
graphics symbols that span the full 
width or length of the character and 
connect on the display will not con­
nect on a printer set at 6 lines per 
inch . The parameters in Glyphe are 
set up to work with Epson printers; 
if you have a different type of printer 
or don't want form ejection, you can 
change them accordingly. Printing 
can be interrupted at any time by hit­
ting a key; the routine polls INKEY$ 
after printing each line. The Esc key 
can be used to exit Glyphe without 
saving to disk and is protected by a 
prompt to avoid catastrophe. 

5. Error handler: Printer and disk er­
rors are possible during execution of 
Glyphe. When either occurs, the user 
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is prompted to abort or retry the 
operation. 

Enhancing Glyphe 
No two users of Glyphe will have 

the same expectations of what it 
should do for them (figure 7 provides 
one example). To adapt it to your 
special needs, you'll have to be 
creative. I did the groundwork, 
which I hope will encourage you to 
modify the program for your appli­
cations. 

Here are some suggestions. You 
might want to set up a key to gener­
ate a string of keystrokes while 
editing. This capability could be 
added to Glyphe, or you could pur­
chase a package that would do it (for 
example, Keynote, from Advanced 
Software Interface, 2655 Campus Dr. , 
Suite 260, San Mateo, CA 94403. It 
costs $99. 95) . This feature would add 
incredible power and flexibility to 
Glyphe and allow dynamic definition 
of primitives and macro-like se­
quences. Another nice feature would 
be column-insert and -delete com­
mands, which are a real lifesaver for 
work with tables. You can easily ex­
pand the buffer capacity of Glyphe 
by changing the LINES variable and 

the DIM SCN$ statement in line 70; 
this modification would probably be 
limited only by memory size. With a 
large buffer, a GOTO PAGE n com­
mand would be another asset. 

Any number of other editing fea­
tures, such as erase line, search for 
string, and set table tabs, could be 
easily added. And adding primitives 
and functions only requires placing 
new entries in the GOTO 
lists that point to the new routines, 
then returning to line 610 if A$ 
must be printed) . My only caveat: 
before you dive in, consider what 
changes provide the greatest capabil­
ity for the least effort, and make sure 
your modifications support clean, 
modular structure of the so 
that you can easily add new 
when your needs Have 
fun! • 

Charles B. Duff manages a line of educational and 
recrea tional software for Kriya Inc. 

An extended version of Glyphe is available from 
the author on a PC-DOS disk for $25. It includes 
a small character font editor for defin ing custom 
characters on Epson printers. Address orders and 
inquiries to Charles B. Duff in care of Kriya Systems 
Inc., 505 North lAkeshore Dr., Suite 5510, Ch icago, 
IL 60611. 



Compatibility. A lot of 
manufacturers talk about it. Mostly, 
compatibility is defined as 
something that almost works like 
the original. Our hard disk sub­
system for the IBM PC runs on 2 . 0  
without modifications, patches or 
use of device drivers. Just boot 2.0 
and run. 

And we haven't cut back on 
reliability either. the Apparat hard 
disk use's the Xebec controller and 
connects via a host interface 
module to one of the slots in your 
PC. The HIM also contains an RS­
232 serial async port for use with a 

mouse, modem, etc. Even with 
compatibility and reliability built in, 
we've managed to provide some 
very competitive pricing. The 1 0, 15 
and 26 megabyte drives are priced 
at $2,295, $2,695 and $3,395 
respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 5 1 2 K  of RAM, 
R5232, parallel printer, clock 
calendar, and game adapter) along 
with the HIM, floppy disk controller 
and CRT monitor adapter cards in 
your PC, you still  have one slot 
available for future expansion. 

If  you're considering a fixed disk 
for your IBM PC, look at all the 
systems available. Look for 
compatibility .  Look for reliability. 
Look for value. We think you'll pick 
ours. 

For more information or to order 
yours call 800/525-7674 or write 
Apparat, Inc., 440 1 5. Tamarac 
Parkway, Denver, CO 80237, 
303/74 1 - 1  778. Dealer inquiries 
invited. 

IBM PC is a registered trademark of In ternational 
Business Machine Corp. 

Price and specifications subject to change without 
no tice . 

..,a,Apparat, lnc. 
Circle 29 on inquiry card. 
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Comparing the 
IBM PC and the TI PC 

Although the two computers look 
similar, each has its own special features 

by Bobbi Bullard 

i 

Photo 1: The TI PC (top) and IBM PC (bottom) keyboards. Notice the larger number of keys on the TI PC keyboard (photo by Randy Bullard) . 
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A year and a half after the intro­
duction of the IBM Personal Com­
puter (PC), Texas Instruments 
entered the market with the TI Pro­
fessional Computer. Obviously de­
signed to compete with IBM's ma­
chine, the Professional Computer 
resembles the IBM PC in many ways 
and even provides some useful fea­
tures that the IBM PC doesn't offer. 
However, because IBM's Personal 
Computer is firmly entrenched as the 
16-bit microcomputer standard, com­
puters that are not compatible with 
it, including the TI PC, will face a 
struggle in the marketplace. 

Physical Appearance 
Based on its physical character­

istics, TI's computer appears to be 
another in a line of IBM clones. The 
IBM PC and the TI PC both measure 
about 6 inches high and a little less 
than 20 inches wide. Each has two 
disk drives inset in the front of its 
cabinet on the right and vents on the 
left. Detachable keyboards connect to 
the main unit via coiled cords, and 
both units sport separate cathode-ray 
tubes. Green screens and color moni­
tors are available for both . Aside from 
the TI PC's color, which is slightly 
pinker than the IBM PC's beige, and 
TI's enlarged keyboard, the com­
puters are strikingly similar. 

The keyboards are their greatest 
physical difference. TI's keyboard is 
considerably larger, supporting more 
keys than does IBM's keyboard (see 
photo 1) . The IBM PC uses the same 
keyboard IBM has used for years 
with various older and larger com­
puters . The IBM keyboard, however, 
is far from perfect. For example, 
numeric-keypad keys double as cur­
sor keys, which complicates any 
function that requires movement 
around the screen and numeric in­
put . Placement of the return key has 
been criticized by users; the key is on 
the far side of the seldom-used squig­
gle key known as a tilde, instead of 
next to the quotation mark, where it 
is most easily reached. Anyone who 
learned to type on anything besides 
the IBM PC will find that the tilde is 
unnecessary and out of place. More­
over, because no lights indicate when 
the Num Lock and Caps Lock keys 

have been pressed, problems may 
arise. For example, a user can press 
an arrow key to move a cursor and 
instead produce numbers on the 
screen. The Caps Lock key causes 
similar headaches. 

The people at TI, however, didn't 
make these errors when designing 
their keyboard. The typewriter sec­
tion of the Professional Computer's 
keyboard follows the configuration of 
an IBM Selectric's keyboard (didn't 
the designers at IBM have access to 
this keyboard?) . TI's key arrangement 
is also comfortable to use: cursor keys 
are separate from the numeric key­
pad, which provides numerous 
amenities. The numeric keypad has 
its own Enter key (which works the 
way the return key does), a tab and a 
space key, and keys for the numeric 
operands *, + ,  and . The TI PC = 

supports 12 function keys, as op­
posed to the IBM's 10. The extra func­
tion keys are seldom supported with 
software, though, because most of 
the programs provided were con­
verted from software for the IBM PC. 
But it's nice to know they're available 
should you need them. 

·The feel of the two keyboards is 

A Typical Slot 
Configuration for the Tl PC 
1 192K-byte memory board and asyn­

chronous/synchronous card 
2 video-controller card (graphics board 

can cl ip on) 
3 
4 
5 

Disk controller is built in and parallel 
pri nter is attached to built-in parallel port 

A Typical Slot 
Configuration for the IBM PC 
1 Disk-controller board 
2 Monochrome adapter and parallel-

printer port 
3 Asynch ronous/synchronous card 
4 
5 

I B M  PC with Green Screen 
and Color Monitor 
1 Disk-controller board 
2 Monochrome adapter and parallel-

printer port 
3 Asynchronous/synchronous card 
4 Color-graphics adapter 
5 

Table 1: The IBM PC and the TI PC dif­
fer in the way their expa nsion slots are 
used. 

also different. TI's uses a tactile-feed­
back system that feels light to the fin­
gertips. It offers no resistance until 
the finger is halfway down, then the 
key lightly engages. Ergonomic re­
search has shown that typing speed 
can be improved as much as 3 or 4 
percent on this type of keyboard. The 
IBM keys, on the other hand, have a 
definite spring and click and produce 
a fair amount of noise. Users who are 
dedicated to the IBM computer are 
convinced that TI's keys are too light 
to the touch. But most people with 
access to both machines prefer the 
touch on the TI keyboard, and cer­
tainly no one has criticized TI's place­
ment of keys. 

Hardware 
TI had the advantage of seeing 

IBM's design and the opportunity to 
improve on it before going into pro­
duction, and in many respects it did 
just that. However, in setting up the 
motherboard, TI failed to match IBM. 
IBM's newest release uses 4164 chips, 
providing 256K bytes of memory on 
the motherboard alone. TI, which 
has access to a wide array of chips 
from its own manufacturing facilities, 
instead incorporates 4116 chips in the 
Profe ssional Computer, limiting 
motherboard memory to 64K bytes. 

However, TI made more econom­
ical use of expansion slots than IBM 
did, as illustrated in table 1. IBM's slot 
design is not highly functional. In its 
aim to cater to all potential buyers, 
from the home user to the business 
professional, IBM included nothing 
in the basic computer configuration­
everything must be added on. Al­
though this configuration allows ver­
satility, it also causes the expansion 
slots to fill up quickly. Using only 
IBM equipment (as opposed to third­
party manufacturer's products), the 
slots are soon filled. One of the five 
slots is used for a disk-controller 
board, one for a green-screen/ 
parallel-interface board, and one for 
the video controller. If additional 
memory is needed (more than the 
256K bytes that can plug into the 
motherboard), another slot accom­
modates a memory board. And still 
another slot is for asynchronous/ 

· serial communications. However, 
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Photo 2: Compare the TI and IBM video displays. Although the TI display is easier to read, it looks faded when compared to the IBM 
display. The contrast and brightness controls were adjusted on both screens to give the best picture (photo by Randy Bullard) . 

third-party boards are available from 
other manufacturers that combine 
ports, memory, and other functions. 
In 1981, Seattle offered a memory/ 
asynchronous board and Quadram 
introduced the first four-function 
board-with memory, a clock, a 
parallel port, and a serial port. These 
boards can help overcome the con­
gestion problem in the IBM expan­
sion slots. 

The XT, IBM's newest offering on 
the PC market, is configured dif­
ferently. It has an internal 10-mega­
byte hard-disk drive and comes with 
a serial port. Inside, it sports eight 
slots that are narrower than the slots 
on the IBM PC. This difference has 
limited manufacturers of peripherals 
somewhat but provides the XT with 
versatility the IBM PC lacks. The XT's 
slots, however, like the IBM PC's, are 
not economically arranged. One slot 
goes to a video board, one is for the 
hard-disk controller, and another 
handles the serial-port board. The 
slot for the serial-port board has dif­
ferent pinouts then do the other slots, 
so the serial board cannot be re­
moved and replaced with a third­
party manufacturer's multifunction 
board, thus limiting users options. If 
a color monitor for creating graphics 
and a green screen for producing text 
are added, two more expansion slots 
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are filled; a video-controller board is 
required for each monitor. 

For use of expansion slots, TI walks 
away with the honors. By labeling its 
computer a professional computer in­
stead of a personal computer, TI 
made certain assumptions. For exam­
ple, the company expects users to 
employ disk drives with its PC in­
stead of cassette tapes. For this 
reason, TI included a disk drive and 
disk controller in the computer and 
thus freed an expansion slot from 
use. A built-in parallel port makes it 
unnecessary to use a slot fcir a paral­
lel printer. Moreover, TI's green 
screen and color monitor run off the 
same board. And because the graph­
ics board clips onto the video board, 
the two can share a siot. This makes 
it harder for third-party hardware 
manufacturers to make competitive 
color boards. (TI's color board is 
exceptional . )  

Though the TI PC is  advertised as 
providing five expansion slots, it ac­
tually has six; one of the slots has two 
plugs. Two small boards can be at­
tached to it, one at each end . This 
configuration provides one of the 
boards access to a port at the back of 
the computer. The other board would 
have to be one that doesn't need an 
outlet-for example, a memory-ex­
pansion board. 

Hard-Disk Drives 
Both TI and IBM offer internal 

hard-disk drives. You can purchase 
the TI computer with one ot two 
floppy disks and decide later to up­
grade to a hard disk. But you must 
decide when yciu buy an IBM PC 
whether you require hard-disk stor­
age; you cannot add hard-disk capa­
bility later. You could use another 
manufacturer's equipment on the 
IBM PC; however, you might en­
counter memory-address problems. 
Only the XT version comes with a 
hard disk. 

The original TI hard disk stored 
only 5 megabytes.  In an age when 
microco mputers are carrying a 
greater amount of the computer work 
load, 5 megabytes falls short. The 
IBM XT, however, has a 10-megabyte 
hard-disk drive and can connect to an 
expansion chassis to provide addi­
tional hard-disk storage. TI now has 
a 10-megabyte hard disk, but no DOS 
2 .0 is available for it, and DOS 1.1 
cannot sector the hard disk or create 
directory volumes, making this disk's 
directory unwieldy. 

The TI and the IBM units both 
come in a variety of configurations. 
TI, however, makes more peripherals 
than IBM does . The Dallas-based 
firm, for example, offers an internal 
modem with rates of 300 or 300/1200 
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Circle 372 on inquiry card. 
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Vector I nterrupt List ing 
Description 

Divide by zero 
Single-step trap 
Nonmaskable interrupt 
Break (single-byte interrupt) 
Overflow trap 
Print screen 
Time of day 
Keyboard 
Keyboard mapping vector 
Keyboard program pause key vector 
Keyboard prog ram break key vector 

'(Listed in IBM as user-supplied routine) 
Keyboard queueing vector 
Disk interface 
Video 
Communications 

Tl IBM 

0 0 
1 1 
2 2 
3 3 
4 4 
5 SE
8 4E 
9 n. l .  

n . l .  58 
n . l .  sc 
1 8 '  50 

n. l .  SFE 40 
10 49 
14  n . l .  

Table 2: A partial listing of interrupt vectors for the two compu ters. Using such a list, 
you could place an IBM- or TI-specific module at the beginn ing of your  assembly-language 
program to set up variable names for the vectors and thus make the rema in ing code com­
patible. (n . l  . stands for "not listed.") 

bits per second (bps); IBM has left 
the task of making peripherals to 
other manufacturers. 

Screens 
In its most obvious departure from 

the IBM design, TI chose not to sup­
port separate green-screen and color­
screen boards. IBM offers a slow 
green-phosphor screen on a green 
monitor board; TI provides a green 
screen that runs off the same board 
as the color screen. TI's color board 
has higher resolution, a higher hori­
zontal-scan rate, and less scatter than 
the IBM's color board and screen do. 
When a green screen is plugged into 
the IBM's color-monitor board, TI's 
screen is much clearer and easier to 
read. However, when TI's screen is 
placed beside an IBM green screen 
plugged into its own board, TI's 
screen looks faded (see photo 2). TI's 
screen appears to shimmer if it's 
placed within a few feet of an IBM 
screen, yet it doesn't shimmer 
around other computers and other 
computers don't experience this 
problem around the IBM PC. The 
cause of the shimmer is not ap­
parent-it could be inadequate 
shielding on IBM's computer, inade­
quate shielding on TI's unit, or just 
poor grounding on the TI PC. 

TI's bright color screen is clear and 
easy to read. It provides very high 
resolution-720 x 300 pixels (picture 
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elements)-and its eight colors are 
vivid and distinct. Indeed, this 
screen has been compared favorably 
to CAD (computer-aided design) 
computers costing tens of thousands 
of dollars more than the TI PC. By 
comparison, the IBM PC has a reso­
lution limit of 640 x 200 pixels and 
supports only four colors in this 

· 

mode. 
TI's color screen provides a super­

ior scan rate. While the IBM PC's 
horizontal scan rate is around 15.4 
kHz, TI's is 19.2 kHz. Although it 
provides better resolution and clari­
ty, TI's board, though RGB (red­
green-blue), does not have a standard 
output, and versatility is limited 
because large projection screens re­
quire alteration before they can be 
used. 

TI's Vo ice-Recognition Interface 
TI has touted its voice-recognition 

interface, and although this option 
may at first seem to be just a publicity 
gimmick, it does have some usable 
features. The interface has two char­
acteristics. The first is that it permits 
the computer to recognize words. 
This feature attacks one intimidating 
aspect of computer use : dependence 
on the keyboard. Instead, a user 
speaks into a microphone that plugs 
into the RS-232C port. The computer 
recognizes about 100 words, even if 
they are embedded in sentences. It 

analyzes the voice of a user who 
speaks the requested words into the 
microphone four times and uses an 
average to produce a voice template. 

The other advantage of the voice­
recognition interface is that it permits 
the computer to store sound on disk, 
making the machine an intelligent 
telephone-answering device that can 
play different messages at different 
times. 

· 

Software Comparisons 
It's unfortunate for software pro­

grammers and users that the TI and 
IBM machines are not compatible; 
software for the IBM PC (except for 
some BASIC programs) will not run 
on the TI PC, even though the two 
share the same type of microproces­
sor (the 8088) . The reason? Their ad­
dresses and methods of numbering 
DOS BIOS (basic input/output sys­
tem) calls are different (see table 2) . 
The DOS BIOS calls perform the 
same functions on the two com­
puters. For instance, "Print Screen" 
is a 5 on the IBM and 5E on the TI. 
This difference could be handled by 
assigning the DOS BIOS call num­
bers to a variable. Each PC would 
then require an initialization module 
that assigned correct numbers to the 
variable names. 

Screen-handling techniques for the 
two computers also differ. For exam­
ple, the IBM PC includes an attribute 
byte (display attributes include such 
characteristics as reverse video and 
blinking characters) that directly 
follows each character byte in the dis­
play buffer. With the TI PC, however, 
attributes are set via a separate latch, 
located at a different address in mem­
ory and not directly adjoining the 
character byte. 

The green screen's video buffer on 
the IBM starts at the address BOOO 
hexadecimal, and the color screen's 
video buffer begins at 8000 hexa­
decimal. TI's video buffer begins at 
DEOOO hexadecimal, and the attribute 
latch is at DF800 hexadecimal. 

Both computers set aside memory 
for the screen, yet the addresses for 
each are different. The IBM PC has 
an address of BOOO hexadecimal or 
8000 hexadecimal with 16K bytes of 
dynamic RAM . The last bytes are not 
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Quickscreen . . . . . . . . . . . S 135 Gil. or AR & AP. or PAY . . S59 Pascal Z . . . S349 Gil (wilh A/P) . 
Ouickcode . .  . . . .  . . . . . . . S265 All 3 . . . . S 129 Pascai/UCSD 4.0 . . . .  S744 Payroll$65 DUtil All 3 + CBASIC-2 . . S 1 99 DATA BASE INFO UNLIMITED 

Enhanced Osborne . . $299 dBASE I I · ·  · · · · · . 4?? EasyWriter (Prof) . 
PEACHTREE Friday! . . . .  S224 Da1adex 

DGraph . s265 Peach Pack Series-4 FMS-80 . . s799 EasyMailer (Prof) .
MICRO DATA BASE SYSTEMS Accting · S349 FMS-80'1 · S399 MICROSOFT
Knowledge Man . . $429 P-B(eᐏ:ᐎ)· A/R, A/P. PAY, . S559 Ġġ:::'cĢģ: & I l  l . . . . . . . . . . • Sᐔᐕᐖ Softcard (Z-80 CP/M)
HDBS . . . . . . . . . . . . . . .  S595 Fortran
MOBS . . . . . . . . s 1 099 Peachcalc . . . S249 Ĥ6ĥĦħĨROCEs!itr·iG . . . S

1 
59 Cobol .

DRS or ORS or RTL . . . . $319 ဓနပဖ COMPĩTĪī-;) ;ဝသဟ% Pertec1 Writer . S284 lase ·

ဗဘမယ:ရလ- . . . . . $ 1 999 
Gil. AiR. A/P. Pay . . . . . . $349 WordSearch 

. 
S 

$ 
1 
1 3  

1 4  
9 

Ĭr:ĭiĮįr;
ackage 

Al l 4 .  . .  . .  $ 1  1 29 SpeiiGuard . $279 WordStar legal or Property Mgt. . . S849 Peachtext $ 2 1 9  MICROPRO 
STRUCTURED SYSTEMS Spell Binder . . . . . . . . . . . $349 Wordstarw/Applicard. 
Business Packages (call) Select . .  S495 Other (See CP/M Micropro) 

Mailmerge . . . . . . . . . . . . . S 179 The Word . .  . .  S65 VfSICORP
WordStar/Mailmerge . . . S399
WordStar I 

Professional Pkg . . . .  $549

S 199 SpeiiStar SuperCalc II 
SUPERSOFT 
Ada . . . . . . . . .  . . . . .  . 

. $265 

. $270 
. . .  $249 Diagnostic II . . . . .  . . .  . .  . .  $89 
. . .  S349 Disk Doctor . S89 

. .  . .  S254 Forth (8080 or z80) . . . . .  S 1 49 
. . . . . . . . . . . . .  $319 

. . . . .  $79 

S145 TheWord Plus 

Palantier-1 (WP) . . . . . .  . .  S385 
"COMMU NICATIONS" 
Ascom . . . . $ 1 49 
BSTAM or BSTMS . . . . S 1 49 

S1 J9 Crosstalk

$89 Move-it 

DataStar. 
lnfoStar . 
ReportStar .  
Wordmaster . 
Supersort I 
Calc Star . 
MICROSOFT 

. $  1 1 9  
. .  S t 99 

. $165 

Fortran . 
Ratfor . .  
C Compiler . 
Scratch Pad . 
StatsGraph . 

· • :;ᐑᐒ ķTcĸ;Ĺl:noootES 
$ 4 1 9  

. $264 S249
SJ29
SJ49 

. .  . .  . . .  $ \ 74 Plan 80. 

Basic Compiler 

Fortran-SO

$549 Cobol-80 

Analiza I I . 
Disk Edit 

. $45 
S89 

Term II . . S 1 79 
Utilities I or I I .  . $54 
SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 
1 Module . . . . .  S399 
4 Modules . 

Multiplan . 
M-Sort . 

. .  $ 2 1 9  AII B . 
. $  1 499 

. $2799 
. $ 1 7 5  UNICORN 

łŃńŅe or Scnbble (each) :ᐓ::
The Final Word 

MuSimp/MuMath . . . $224 WHfTESMfTHS 
ORGANIC SOFTWARE "C" Compiler . 
Textwriter I l l  . . . . . . . . .  $ 1 1 1  Pascal (incl "C"} 
Datebook II . . S269 "PASCAL" 

. . .  S270 

. . . .  $600 
. S850 

Target PlannerCalc . . . .  . . . S79 
Target Financial Modeling . S299 
Target Task . S299 
MicroS tat. S224 
Vedit . . . . . .  $ 1 30 
StatPak . . . . . . . . .  . . . .  . S449 
Micro B+ . .  S229 
lynx . . . . . .  . . . . . . . . .  . . .  $ 1 99 
Supervyz . . . . S95
ATI Power . . . $75 
CIS Cobol . . .  . . . . . . . . . . $765 
Forms II . . . . $ 1 79 
Zip MBasic, CBasic 

(each) . . . . . . . . . . . . . . $ 1 29 

APPLE II 

ASHTON-TATE 
Milestone. . . .  $269 MT+ Compiler . . .  . .  S315 (See CP/M A•hton-Tate) 

Visicalc 3.3 . 
Desktop/Plan It 
Visiterm . .  
Visidex . .  
Visitrend!Visiplot . 
Visifile . 
Visischedule 
PEACHTREE 
Peach Pack P40 . 
ACCOUNTING PLUS 
Gil. AR. AP or INV 
OTHER GOODIES 
Dow Jones. 
Market Analyst 
Incredible Jack . 
Super· Text II 
Data Factory 
Mini Factory . 
DB Master . 
Versa form VS 1 

FOUR STAR 

SPECIALS 

$344 İıĲĳĴĵĶ Word 

$224 Friday>
S1 96 VisiCalc

$226 VisiTrend/Piot 

FREE WITH PURCHASE: 
Buyer's Gmde "Hotlme" Software 
($5.00 value) reputation for cour-

Complete S?ftware Excl2tsive Confidential 

Filled with facts and us and knowledgeable Regular notices of insider's 
usable advice about has resulted in calls bargains not available to 
scores and scores of from people who never the general public. software programs our products. 

accounting and business Now a separate "hotline" is 
systems toword processing available to customers only. 

and utilities. 1 800 421 -4003 
Ph•asl' add .<S:I.:,o Pnstagt' and l l:uul linf.( fur 
t';H'h itt·m. Ca l n•sitlt·nts adtl li.!i'f, Salt•s Ta x. 
1 iPS llhw Laht·l is an additional S:t:'lO pPr item. 
C.< U J. s:tOtl t•xtra. ("all f• 1r owrn ight ch•liwry. 
Prit' l'S !';!llhj<'cl lo t ·hanJ..(P without nolicc. Al l
!t•nns suhje�.:t ltl availahi l ity. ll. J\•lfr. Tradcm;1rl.:.
CJ'/l ­1 is a n•gisten·d t ratkmark nf 1 1if.(i t a 1
Ht•sf•otJTh, lru:. < hnsidt• <⩤ont itwnta\ ll.S. Add 
$10.00 pi l ls Air Pan·pl Post. 

CirciB 151 on inquiry card. 

or 1 21 3-837-5141 
Calif: 1 800 252-4092 
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actually used on the screen but are 
set aside for the screen as a hidden 
buffer. The TI computer, on the other 
hand, has the same amount of mem­
ory set aside, but as it places a 
character on the screen, it fills the 
memory buffer, and after the bottom 
of the screen is reached, text appears 
at the top, overwriting what was 
there. TI says this feature is meant to 
help scrolling, but software develop­
ers who have used these addresses 
as a hidden buffer say it forces them 
to rewrite code when transferring 
software from the IBM to the TI PC. 

Compatibility in BASIC 
Because both the TI and the IBM 

use MBASIC, many people expected 
that the two computers would be 
compatible. In fact, when BASIC pro­
grams written on the IBM were tried 
on the TI PC, many ran straight from 
one to the other. But, in some cases, 
odd things happened to the cursor; 
for instance, sometimes it disap­
peared. When cursor keys were 
needed, though, the TI PC's Fll and 
F12 keys could be used to control the 

horizontal motion of the cursor. 
Most scan codes are the same for 

TI's MBASIC and IBM's version, PC 
BASIC, and the codes for the cursor 
key immediately follow the code for 
function keys on both computers, but 
because the TI PC has two extra func­
tion keys, its cursor-key scan codes 
begin two numbers higher. 

The disappearing cursor on the TI 
is a result of the ineffective LOCATE 
command in TI's BASIC. The two 
computers' operating manuals say 
that their LO CATE commands 
sho uld work the sam e way­
"LOCATE x,y" should place a cursor 
at point x,y on the screen. However, 
on the TI PC, LOCATE used in con­
junction with an INKEY statement 
causes the cursor to disappear. A 
PRINT statement immediately 
following LOCATE brings the cursor 
up at point x,y + 1. And if you need 
a cursor on a screen full of text, TI's 
BASIC requires that you reprint what 
is already on the screen. One soft­
ware developer solved this problem 
by printing a line under the location 
where the user is being directed. Pro-

A YIHIZ of a 
RS-232 Transfer Switch lets you switch your com- s e. hpuler between printers, modems, terminals, any 

cables. Like having extra ports. Choice of 8 models. WI CRS-232 peripherals. No plugging and unplugging 

MFJ RS-232 TRANSFER SWITCH
M')<ጁ.> •.'< ;. < ;.,_ Pictured: 

Exclusive features: 

M FJ-1240 
1 in-2 out 
7x2x6 i n .  

• LEOs monitors data lines • Data lines spike/surge protected 

• Switch reverses transmit-receive lines 

Those multi-function RS-232 transfer switches 
let you switch between peripherals ,  test for data 
and line failure, protect data l ines and use as nu l l  
modem for less cost than a switch alone. 

Switches 10 lines (2, 3, 4, 5, 6, 8, 1 1 ,  15, 17, 
20). LED data/line indicators monitor l i nes 2, 3, 
4, 5, 6, 8, 20. Metal oxide varistors protect data 
l i nes 2, 3, 7 from voltage spikes and surges. Push 
button reverses transmit-receive l ines . PC board 
el imi nates wiring , crosstalk ,  l i ne interference. 

CHOOSE F R O M  8 M O D E LS 
• MFJ-1240, $79.95, 1 i nput - 2 outputs. 
• MFJ-1241 , $99.95, 2 inputs - 2 outputs. 
• MFJ-1 242, $1 1 9.95, 2 inputs - 3 outputs. 
• MFJ-1243, $1 1 9.95, 1 i nput - 4 outputs. 
• MFJ-1244, $139.95, 3 inputs - 3 outputs. 
• MFJ-1245, $169.95, 3 i nputs - 5 outputs. 

• MFJ-1246, $199.95, 5 i nputs - 5 outputs. 
• MFJ-1247, $99.95, 1 in-2 out (switches 20 l i  nes) 

Order from MFJ and try it. If not delighted, 
return with i n  30 days for refund (less shipping). 

One year conditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC or mail check, money order for 
amount indicated plus $4.00 each shippi no.  

Cal l  601 -323-5869 in M iss. ,  outside continental 
USA, tech/repair info. Telex 53-4590 M FJ ST KV. 

Write or Call for FREE Catalog 

ENTERPRISES 
I NCORPORATED 

921 Louisville Rd.,  Starkville, MS 39759 
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(Picasc print) 

Title----------------

Companr---------------

1\clclrcse-------,------------

Citr----------------

Now everyone can have the advantage of a full-color 
graphics system at a very affordable price. 

The Canon AS-100 microcomputer gives you a choice of 27 
high resolution colors. Plus, its quiet color ink jet printer 
generates clean, crisp, impressive copies. 

And it isn't just the AS-100's vivid color that dazzles. It has a 
powerful, fast 16-bit microprocessor with standard 128K RAM. 

A choice of storage capacity that includes 51A-inch mini or 
8-inch floppy disks, with hard disk drive also available. 

Operating systems CP /M-86''' or MS-DOSt that accept a 
wide range of software programs, including WordStar'' '' (word 
processing), CalcStar*'' (spreadsheet) and InfoStar'' '' (data base 
management). 

Even a choice of color or monochrome green display unit. 
All of which make it the perfect tool for business and 

professional needs. 
The new Canon AS-100. It's so smart, it makes life simple. 

r - - - - - - - - - - - - - s M᷇ 
Canon U.S.A., Inc. I
Systems Division 
One Canon Plaza. Lake Success. NY 1 1042 I 
Please send me more information about the Canon 
AS-100 Microcomputer. 

(Statel (Zipl 

I
I
I
I
I
I
I
I

Canon :
So smart, it makes life simple. I 

\ 'hom: ( 

L - - - - - - - - - - - - - - - ᷆  
""CP/M -R6 is a trademark of Digital Research. tMS-DOS is a trademark of Microsoft. • *WordStar, CalcStar ancl lnfoStar are trademarks of MicroPro. 
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other differences, but in general, the 
programs require little alteration to 
run on both the IBM and Tl 
machines.  THE SUPERB QUALITY 
Benchmark Te sts 

Run-time speed is an importantOF THIS PRIZE consideration when comparing c.om­
puters, and matching the IBM PC 
against the TI PC produced interest­CHARDONNAY IS ing results. Tests conducted in the 
past used disks formatted for the IBM 
PC . Although the Tl and the IBM can 
read each other's formats, their for­ANOTHER MILESTONE® 
mats are different, and a program on 
an IBM-formatted disk runs more 
slowly on the TI PC than the same ACHIEVEMENT. program on a TI-formatted disk. 
Consequently, these test results 

While the grapes struggled to grow and mature, the vintners were showed the TI to be considerably 
struggling with a problem of slower than the IBM.  In our testing, their own. 

however, we used only disks for­
When to pick. When to crush. matted for each respective machine. 
The problem was When? 

When to test. When to taste. When To compare run times, we used a 
to bottle. When to age. When to ship. 

program called Cope from Antech of And when to wait. 
Roswell, Georgia . Cope is an elec­And each variable affected 

the cost and release date of tronic-spreadsheet program with 
what promised to be their prize trend analysis and goal seeking
Chardonnay 

(which involves circular or reiterative Fortunately, they used 
Milestone Project Management references) built in. Each sheet con­
Software. structs a BASIC program to solve the 

Milestone told them when. problems created on the spreadsheet. And helped the vintners manage 
the project right down to the day The program is available in a com­
when they savored their first glass. piled version for the IBM PC, but 

You can savor the rewards Antech developers are waiting for 
of Milestone whatever field you're 

Microsoft to fix the bugs in the TI's in - banking, building, retailing, 
manufacturing. BASIC compiler before it compiles a 

Milestone plans the lifetime version for the Tl PC. The testing 
of your project and streamlines done on interpretive BASIC pro­
its schedule. by analyzing its 

grams produces results in measur­"critical path:' Milestone finds 
which activities are cruciaL pre­ able numbers rather than milli­
pares cost estimates, keeps track of seconds. 
progress, makes trade-offs, and The first test used a program that 
recomputes the project schedule 

read a screen full of information from when anything changes. 
Milestone's price? Just 5295. disk in a disk-seek action and dis­
About what you'd expect to played it on the screen in a formatted 

pay for a few bottles of Chardonnay. fashion . The average time on the IBM Prize Chardonnay that is. 
PC was 21 and 30/100 seconds. The 

For more information about TI PC took an average of 19 and 
Milestone. call 26/100 seconds-demonstrating a 1010LL -FREE 800- 826 -2222. 

percent edge over the IBM machine. Or write to: 
Digital Marketing Corporation The second test used a cost-justifi­2363 Boulevard Circle, cation model that reads data off a 

Walnut Creek, CA 94595 
disk, performs calculations with the (415) 947- 1000/Te1ex 17- 1852 
four major math functions, andMilestone requires 56K RAM and CP/M: CP/M -86' or 

UCSD-P' system. CP/M-86 version reqUires 128K RAM writes results back to disk. The 
results showed dramatic differences, 
giving the TI PC a 30 percent advan­઴-D{giTAL MARKETING 
tage. The average time on the TI was I 

Circle 147 on inquiry card. 
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M010 SINGLESIOEO•OOUBLEOENSITY 

The Memtek lineup. 

THE HARD PART IS MAKING SURE 

THEY STAY THAT WAY. 


A disk is built with certain safeguards. That's why most disk makers 
offer guarantees that the product you receive comes to you error free. 

We at Memtek Products are concerned that the minidisk remains 
error free. Every time yon use it. After exposure to dust, cigarette 
smoke , fingerprints, even wear caused by your computer. And so, we 
have built safeguards around the disk, as well. 

Memtek Produds' latest innovation . . •acknowledgment of a real world 
beyond the laboratory. 
The hub ring. Designed to prevent our minidisks from jam­
ming in your machine . Rigid. Durable. Reinforced. 
The coating. A critically-controlled coating of high-energy 
magnetic oxide particles that covers the disk's surface, which is then 
micro-polished to improve head to disk contact, preventing 
dropouts, lowering head abrasion. 
The lubrication system. A constant lubricant protects both the 
disk surface and the drive head from wear. 
The sleeve. Conies with a soft liner that pro:ects the disk willie 
gently cleaning the surface. 

The guarantee. MEMTEKPACDUCnl 
We'll replace, free, any 
minidisk if it fails to 

accurately store and 

retrieve data due to a 

defect in materials or 

workmanship for up to 

5 years from date of 

purchase. Sin1ply mail the 
disk back. 

Premium, double and quad 
density minidisks as well as 10-
and 15-minute computer 
cassettes and a 5 ᷅ "  disk drive 
head cleaner. 

WE PLAY 

FOR KEEPS™ 




IBM PC with 
I B M  Components Tl PC 

64K-byte computer with two $2633 
320K-byte disk drives 

Monochrome display $345 

Disk drive $220 

Monochrome display and $335 
printer-adapter card 

Total $3533 $2695 (comes with all of 
these features standard) 

Extra memory card with (not necessary on IBM;  you $300 
64K bytes can plug up to 256K bytes 

on motherboard) 

64K bytes of chips $165 $165 

Color-graphics card $244 $350 

Color display $680 $695 

Asynchronous card $120 $225 

MS DOS 1 .1 $40 (includes BASIC) $40 (BASIC separate) 

MS DOS 2.0 $60 not available yet 

10-megabyte hard disk for available only with $2300 
upg rade expansion chassis 

Expansion chassis with $3390 not available 
10-megabyte hard disk 
and eight expansion slots 

Table 3: Price comparisons fo r the IBM PC and TI PC. 

2 minutes, 21 seconds; the average 
time for the IBM was 3 minutes, 26 
seconds. 

In formatting, however, the TI com­
puter didn't fare as well. The TI for­
mat operation took an average of 1 
minute, 10 seconds, while the IBM 
PC finished in only 39 seconds. 

Available Software 
For the prospective purchaser, soft­

ware as well as speed is an important 
consideration. Regardless of its hard­
ware features, a computer is only as 
good as the software that runs on it. 

Because TI made its computer 
available to major software pro­
ducers, the TI PC runs many of the 
best-selling programs. When it was 
introduced, the TI PC could run pro­
grams such as dBASE II, Wordstar, 
Supercalc, Multiplan, and Easywriter 
II. Some were sold under TI's name 
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brand, some through independent 
publishers . TI made only a limited 
number of computers available for 
software-development, and only 
large-scale software companies were 
provided with a free computer. 

Although converting IBM PC soft­
ware for use on the TI PC is not dif­
ficult, it is time consuming. Most in­
dependent software authors with 
limited funds are waiting to see if the 
TI PC will take a large share of the 
market before purchasing or borrow­
ing a computer to produce programs 
for it. Currently, more software is 
available for the IBM than there is for 
the TI PC. 

Prices 
TI competes with IBM by offering 

the Professional Computer at a lower 
price than IBM charges for its PC. For 
comparably equip ped models 

(stocked with only their respective 
manufacturers' equipment), a TI PC 
costs almost a thousand dollars less 
than an IBM machine. Shortly after 
TI introduced its PC with a price 
lower than that of the iBM, IBM re­
duced its price. Tl countered with an 
offer of free memory and later 
dropped its price again. However, TI 
does not as yet offer the option of 
buying third-party hardware, which 
can reduce the cost of a complete sys­
tem. TI's options, such as extra mem­
ory, are as overpriced as the ones 
offered by IBM. Table 3 shows prices 
for comparably equipped models. 

Summary 
Deciding whether to buy the TI PC 

or the IBM PC boils down to use. If 
you know your needs and can meet 
them with existing software, and if 
you don't need a hard-disk drive im­
mediately, you will do well to choose 
the TI PC. It is reasonably priced, 
runs commonly used software pro­
grams, and has a superior keyboard. 
It also runs faster than the IBM PC 
and can be upgraded for a hard-disk 
drive. By the time you need a hard­
disk drive, the TI PC's 10-megabyte 
drive will probably have been re­
leased and DOS 2.0 will be available 
for hard disks. 

On the other hand, you should 
choose the IBM PC if you currently 
need a hard-disk drive, if you need 
one of the thousands of programs 
available for the IBM but not for the 
TI PC, or if you don't know what 
your future needs will be and you 
want to leave yourself open for the 
newest, most innovative software 
and hardware. 

There is no guarantee that IBM's 
software or hardware will be usable 
with TI PCs. Although the Profes­
sional Computer is a serviceable, 
nicely designed machine, whether TI 
can gain a market share, considering 
IBM's position in the market, remains 
to be seen .•  

Bobbi Bullard currently writes a column for Com­puter Retails and is manager of Computer Head­
Qua rters, 333 Peters St., Atlanta, GA 30313. 

Editor's Note: 
The December 1983 BYTE will contain a for­

mal System Review of the Texas Insiruments 
Professional Compu ter. 
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Before You Read Another Mail-Order Ad, Take Five 
Get Service Before You Buy. 
We tried a little experiment once. You should 
too .  Call all the mail order houses. Ask about 1 one product (we used the Pro Writer), and see 

what happens. We found that 80% of the time you'll get 
price, delivery date and then a pregnant pause awaiting 
your order. That's it. 

On THE BOnOM LINE's Technical Line you'll get 
answers. We've put together a technical sales staff second 
to none, a staff with the experience and knowledge you 
need to help select computer hardware. You'll get straight 
talk, because we don't have commissioned salespeople 
who must sell. And we know our products. We don't 
advertise half of the products available to us because we 
don't know them well enough. Which means you'll know 
even less about them before you buy. 

2 Stop Paying Extra. 
Try as you might, you'll be hard-pressed to find 
a mail order company that doesn't tack on 
1 -4% for credit cards, an additional 2% fo r 

shipping or some fee somewhere on top of their "cash 
prices." We think that's lousy. Period. 

When you see a price in our ad, or if you call our Toll­
Free Order Line, you'll get one price. No 2% for shipping. 
No 3% fo r MasterCharge (4% for American Express!). We 
accept all major credit cards with a smile. And we never 

take the privilege of charging your account until your 
purchase has been shipped from our warehouse. 

3 We' re Authorized 
Meaning we've been approved by the 
manufacturers to sell their products. If you 
don't think that makes a difference, try getting 

some warranty work done once you've bought from an 
unauthorized dealer. You're stuck in a Catch-22.  "Take it 
to your dealer," says the factory, but the "dealer" washed 
his hands of you the day t l1at box was shipped. "It's got 
the manufacturer's warranty," he'll tell you, "so you deal 
with them." 

It's called the Grey Market. And if you fall victim, 
you've only yourself to blame. 

4 Let' s Get Technical 
Nothing's perfect, and we both know you may 
need service. So we've sent our technicians to 
school. They've been trained to do factory­

authorized warranty and post-warranty repairs on C. Itoh, 
Epson, Okidata, Smith-Corona and Star-Micronics 
printers and the Franklin Ace 1 000. And they've got the 
diplomas to prove it. 

But school's not out yet. We're expanding our technical 
department even further, to include all the printers, 
modems and monitors we sell. If your purchase does have 
to go to the factory, we watch over it (we've dropped two · 
product lines because the factory repairs took two 
months). At THE BonOM LINE we honor all the 
warranties, and even offer extended warranties on our 
own, so no matter what you buy, you're covered. 

5 Professional Mail-Order 
The Direct Marketing Association is a 
professional organization that rides herd on the 
business practices of mail-order marketers. THE BOnOM LINE is proud to be a member. We subscribe 

to the DMA's guidelines fo r responsible advertising, 
billing, customer service and after-sale 
support. We urge you to look for the 
DMA symbol whenever you shop by 
mail, and use their Action Line DIRECTMARIETI.G ASSOCIATIOM 

(2 1 2-689-4977) should you encounter any trouble with a 
mail-order marketer, computer or otherwise. We think 
this organization deserves both business and consumer 
support. 

Take five again, and turn the page for a 
listing of our products, and if you don' t 

see what you want, give us a call . . .  
we can probably get it  for you 

Technical Sales Desk: (603) 881-985 5 
Toll-Free Order Desk (800) 343-0726 

ALS• AMDEK • ANADEX • AST• C ITOH • COM REX • COLUMBIA DATA • DIABLO • DC HA YES• EAGLE COMPUTER • EPSO N •  FRANKLIN COMPUTER 
IDS• INTERACTIVE STRUCTURES• KENSINGTON • MANNESMAN TALLY • MA YNARO ELECTRONICS• MICROSOFT• MICROTEK 

MOUNTAIN COMPUTER• NEC •  OKIOATA • OTRONA e PRINCETON GRAPHICS• QUAD RAM • QUME • QCS• RANA SYSTEMS • SATURN/TITAN 
STAR MlCRONICS • TANDON • TECMAR • TOSHffiA • US! • US ROBOTICS 

H I  G H  T E C H N O  L O G Y  A T  A F F O R D A B L E  P R I C E S  TH E BOTTOM LI  NE 
M I L FORD ,  N H  0 3 0 5 5 - 0 4 2 3  D TE L E PH O N E  ( 6 0 3 )  8 8 1 - 9 8 5 5  
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Pla in talk about prin ters • . .  
Dot M atrix Pri nters 
There've been some big changes in 

IBM PC printer compatability. 
Okidata's new Plug-n-Piay ROMs 
(see be low) make a M icroline 92 or 
93 fully compatible with PC screen 
graphics. We expect that other 
printer man ufacturers will offer 
similar upgrades shortly. 

The FX-80 ( 1 60 cps) has a 
correspondence font, 1 0, 1 2 & 1 7 
cpi, italics, double-stri ke/width/ 
emphasis & dot graph ics, plus a 2 K  
buffer. Friction & p i n  feed i s  
standard; t h e  adjustable tractor is 
optional & cost extra. The FX-1 00 is 
the 1 36 col umn version & includes 
the adjustable t ractor. 

The RX-80 & RX-80 F/T (1 00 cps) 
are upgraded versions of the M X  
Series. 
RX-80 . . . . . . . . . . .  . .  . . . . . . . .  $389.88 
RX-80 F/T . . . . . . . . .  . . . . . . . .  $499.88 
MX-1 00 . . . . . . . . . . . . . . .  . . . .  $889.88 
FX-80 . . . . . . . . . . . . . . . . . . . . .  $589.88 
FX-80 Tractor. . . . . . . . . . . . . . .  $39.88 
FX- 1 00 . . . . . . . . . . . . . . . . . . . .  $749.88 

C. /TOH 

Prowriter 

C. Itch's Prowrlter has speed ( 1  20 
cps), a buffer ( 1  .5K), 1 0, 1 2, & 16 cpi 
(plus .a proportional font with 
correspondance quality) and dot 
graphics ( 1  60x.1 44 dpi). One of our 
biggest sellers. The Prowriter 2 
has the same specs, but in a 1 36 
column format. 
Prowriter . . . . .  . . . . . . . . . . . . .  $399.88 
Prowriter 2 . . . .  . . . . .  . . . . . . .  $71 9.88 

STAR MICRONIC S 

Gemi n i  10X/15 
Delta 10/15 

The Gemini 1OX ( 1 20 cps) 
features 1 0, 1 2, 1 7  cpi, italics, a 
correspondance font, 1 20 x 1 44 dpi 
graphics matrix & a 1 K buffer. The Qemlni 1 0X comes with friction/ 
tractor feed & uses plain spool 
ribbons. The Qemlnl 1 5 is the 1 32 
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col umn version, & it has a propor­
tional font. 

Star's Delta 10 features both 
parallel and serial interfaces, 1 60 
cps print speed. an 8 K  buffer, plus 
the standard fonts (1 0, 1 2  & 1 7  cpi), 
dot graphics, friction/tractor feed 
and spool ribbons. The Delta 15 is a 
1 36 col u m n  version. 
Gemini  1 OX . . . .  . . . . . . . . . . .  $309.88 
Gemini  1 5  . . . . . . . .  . . . . . . . .  . $459.88 
Delta 1 0  . . . . . . . .  . . . . . .  . . . . $529.88 
Delta 1 5  . . .  . .  . . . . . . . . . . . . . .  $CALL 

OK/DA TA 

Micro l ine Series 

T h e  Microline 92 ( 8 0  col) & 9 3  
( 1 3 2  col) a r e  ideal f o r  word pro­
cessing. They offer a 1 60 cps draft 
mode, a 40 cps correspondance 
mode, 1 0, 1 2 & 1 7 cpi {w/double­
width). pin/friction feed (tractor is 
optional on the 92) & dot-address­
able graphics ( 1 20 x 1 44). Cen­
tronics parallel interface is standard; 
the serial (RS-232C) interface is 
optional. 

A new PROM called PC Plug-n­
Piay turns a 92 or a 93 into an I B M  
printer, w i t h  f u l l  screen dump 
capabilities. You wi l l  sacrafice a few 
features (like 1 2  cpi) but the PROMs 
are worth it if total compatibil ity is 
your goal. 
The Microline 82A (80 col) & 83A 
( 1 3 2  col) are data crunchers, period. 
They print 1 20 cps, at 1 0 & 1 6 cpi {5/ 
8 double-width). Dot-addressable 
graphics are optional. 

The Micro line 84 ( 1 32 col) is  the 
Step 2 version, featuring 200 cps at 
1 0, 1 2, & 1 7  cpi (w/double-width), all 
with a correspondance mode & dot 
addressable graphics. Parallel  or 
serial (RS-232C) interfaces 
available. 
Microline 82A . . .  . . . . . . .  . . .  $389.88 
82A/92 Tractor . . . .  . . . . . . . . .  $59.88 
Roll Paper H older . . . .  . . . .  . . .  $49.88 
Microline 83A . . . . . . . . . . . . .  $599.88 
82A/83A Okigraph 1 
Graphics ROM . . . . . . . . . . . . . .  $49.88 
Microl ine 92 . . . . . . . . . . . .  . . $459.88 
Microline 93 . . . . . . . . . .  . . . .  $759.88 
92/93 I BM - PC P lug-n-Piay 
Graphics ROM . . . . . . . . . . . .  . . $49.88 
92/93 RS-232C I n terface . . . $99.88 
Microline 84 . . .  . . . . . .  . . . .  $1 024.88 
w/RS-232C Interface . . . .  $1 1 39.88 

DIABLO 

Series 32 
D iablo has now entered t h e  dot 

matrix printer market, and their new 
Series 32 ( 1 50 cps) looks very 
promising. It features 1 32 column, 
with 1 0  or 1 6 cpi, plus a near-letter 
quality font. It has all  the sub/super­
scripting features you'd expect, plus 
both dot & block graphics. We can't 
tell from the spec sheet, but we 
assume the Series 32 is  Diablo 
compatible. 
Series 32 . . . . . . . . . . . . . . . . . . .  $CALL 

MA NNESMANN TA LLY 

MT·160 L 
MT· 1 80 L 
Spirit 

The MT-1 80 L ( 1 60 cps) is a sharp 
printer. The 1 0, 1 2, 1 7  & 2 0  cpi, plus 
correspondance font, makes the 
MT-180 L very versatile. I t  has both 
parallel & serial ( R S-232C) 
interfaces, and the menu-driven 
installation from the control panel is 
easy to use. Friction and adjustable 
tractor feed are standard issue. The 
MT-180 L is the 1 36 col u m n  
version. 
The Spirit (80 cps) is Tally's new, 
low cost draft printer. It  has 1 0, 1 2  & 
1 7  cpi fonts, friction & adjustable 
tractor feed, and a u n ique square­
wire printhead that makes even draft 
printing a pleasure. 
MT- 1 60 L . . . . . . . . . .  . . . . . . .  $879.88 
MT-1 80 L . . . . . . . . . . . . .  . . . .  $849.88 
MT-Spirit . . . . .  . . . . . . .  . . .  . . . $329.88 

Other Dot M atrix 
Printers, 
Anadex 
DP-9501 . .  . . . . . . . . . . . . . .  :$1 439.88 
DP-9620 . . . . . . . . . .  . . . . .  . .  $1 539.88 
DP-9625 . . . . . . . . . . . . . .  . . .  $1 889.88 
WP-6000 . . . . . . . . . . . . . . . .  $2279.88 
IDS 
Prism 8 0  . . . . . . .  . . . . . . . . . .  $1 079.88 
w/4-color . . . . . . .  . . . . . . . . .  $1 439.88 
Prism 1 32 . . . . . . . . . . . . . . .  $1 239.88 
w/4-color . . .  . . . . . . .  . . . . . .  $1 889.88 
M icroPrism . . . . . . .  , . . . .  . . . .  $589.88 
lnforunner 
Riteman . . . . . . . . . .  . . . . . . . . .  $349.88 

Letter-Qual ity Printers 
The new, low-speed letter-quality 

printers are making quality alterable. 
And the high-speed models are 
coming down in price too. Still, get a 
dot matrix printer for drafts & as a 
backup. 

C. ITOH 

StarWriter 
Print Master 

The C .  I t c h  StarWriter ( 4 0  cps) 
offers top speed at a good price. I t  
uses Diablo code, wheels & ribbons, 
1 0  or 1 2  pitch, 6, 8 & 1 /48" l ine 
space, plus 1 /1 20" horizontal 
spacing-ideal for proportional 
modes. We've found the Star­
Writer exceptionally reliable. 
The Printmaster has the same 

specifications, but prints at 55 cps. 
Starwriter Parallel. . . . . . . .  $1 21 9.88 
Printmaster Paral lel .  . . . . .  $1 589.88 

SIL VER REED 

EXP·550/500 

The Silver Reed EXP-550 ( 1  7 cps) 
is a 1 32 col u m n  letter-quality printer 
with 1 0, 1 2  or 1 5 pitch, sub/super­
script, underl in ing and true D iablo 
1 6  1 0  e m  ulation. making it compat­
ible with most word processing 
software. It's friction fed, and it 
features a page injector; an optional 
tractor is  also available. 

The EXP-500 ( 1 2  cps) is a 1 00 
col u m n  letter-quality printer with the 
same specs as the EXP-550, but 
slower and without page inject or a 
tractor. 
EXP-550 (Parallel) . . . . . . . . .  $899.88 
EXP-550 Tractor . . . . .  . . . . .  $1 39.88 
EXP-500 (Parallel) . . . . . . . . .  $489.88 

NEC 

Spinwriters 
The new 2000 Series are slower (20 

cps), but they've retained al l  the 
qaulity of  the 3500/7700 Series. 
Uses the same thi  mbles & ribbons. 
2 0 1  0/2030 . . . . . . . .  . . . . . .  $1 049.88 
2050 . . . .  . .  . . . . . . . . . . . . . .  $1 1 99.88 
3530 . . . . .  . . . . . . .  . . . . . . . .  $ 1 7 59.88 
3550 . . . . . . .  . . . .  . . . . . . . . .  $2009.88 
77 1 0/7730 . . . . . . . . . . . . . .  $2289.88 

SMITH-CORONA 

TP·1 
M essen9Hr 

The Memory I l l  Mes­
senger (the ful l  name) is ideal for 
the home or small office. It combines 
the featu res of an electric typewriter and a letter-quality printer. I t  
features 1 2  cps, 3 pitches ( 1  0, 1 2  & 
1 5), variable l ine spacing, 1 0.5" 
writing l i  ne, backspacing & auto­
correction. It  comes complete with 
parallel/serial interface. 

The TP-1 has fixed pitch (1 0 or 1 2 
cpi) & u n derlining, but cannot s u b/ 
suprscript. The tractor feed is 
optional. (Specify 1 0  or 1 2  cpi when 
you order.) 
M e mory Correct I l l  
Messenger . . . . . . . .  . . . . . . . .  $829.88 
TP-1 . . . . . . . . . . . . .  . . . . . . . . .  $459.88 
TP Tractor . . . . . . . . . . . . . . . . .  $1 39.88 

Other Letter Quality 
Printers, 
Com rex 
CR-1 . .  . . . . . . . . . .  . . . . . .  . . . .  $849.88 
CR-2 . . . . . . . . . .  . . .  . . . . . . . . .  $509.88 
Diablo 
620 (RS-232C) . . . . . . . . . . . .  $999.88 
630 ( PC) . . . . . . . . .  . . . . . . . .  $1 979.88 
Qume 
Sprint 1 1  + . . . . . . . . . . . . . . .  $1 539.88 

Circle 55 on inquiry card. 



EaGLE 

packag es. 
PC·2 

llonitol's 
US# 

The dwidth and 
sharp, clear phosphor make it our 
favorite. Comes in 9 or 1 2", & in  
green. 
Pi-3 ( 1 2" amber) . . . .  . . . . . . .  $1 89.88 
Pi-4 (9" amber) . . . . . . • . . . . .  $1 59.88 

NEC 

JB 1 205M 
A close second t o  the US/ Pi 

Series. 1 8-20M hz bandwidth and a 
crisp, clear amber display (or green). 
J B 1  205 M-A ( 1 2" amber) . . .  $1 79.88 
J B 1  201 M ( 1 2" green) . . . . .  $1 79.88 

PRINCETON GRAPHICS 

HX· 1 2  

The HX• 1 2  is one of the highest 
resolution RGBs available. 1 6  colors 
(using NEG's tube), 690 dots by 240 
lines (480 non-interlaced) & 1 5  M Hz 
bandwidth. The case is identical to 
IBM's, & i t  comes with its own cable. 
PGS H X- 1 2  . . . . . . . . . . . . . . . .  $488.88 

QUADRAil 
QuadChrome 
The QuadChrome has the same 

spec's as the HX- 1 2. Same price too. 
QuadChrome . . . . .  . . . .  . . . . . $508.88 

QUADRAil 
QuadColor

Supports R G B  or composite 
display, up to 480 non-interlaced 
RGB output 
QuadColor . . . . . . . . . . . . . . . . . .  $CALL 

USR 

Multi Display 
Supports 3 2 K  graphics, with 

composite, RGB, PC monochrome 
displayand a parallel port 
MultiD isplay . . . . . . . . . . . . . . .  $388.88 

T•CIIAR 

Graphics Master 
1 92 K  for RGB or composite display, 

supporting 480 non-interlaced RGB 
output. 
Graphics Master . . . . . .  . . . .  $578.88 

comPUTER 
We are now offering both the Columbia MPC and the 

Eagle PC·2 to our customers. These machines are I B  M - PC 
compatible, with 1 28K RAM on board, two 320K d isk 
drives, one paral lel  port, two RS·232C ports and bundled 
software 

The Eagle includes MS·DOS, CP/M 86, plus Eagle· 
Writer and Eag leCalc. The Eagle PC•2 also includes a 
monochrome mon itor, with a resol ution equal to the PC 

· mon itor. The PC·2's ideal for fi rst-t ime users. It's easy to 
learn & easy to use. 

The Columbia MPC includes MS-DOS, C P/M 86, BASICA, 
Perfect Writer/Speller/Calc/Fi ler, H ome Acco untant Plus, 
Fast G raphs, Asynch Commun ications, a Macro Assembler, 
p lus n u merous ut i l  ities. This system is for more soph isticated 
users who have a PC at work and want a system at home or 
in  a remote location. 

Please call (603) 881 -9855 for further specifications, price 
and del  ivery. 

Modems 
DC HA YES 

Smartmodems 
T h e  Smartmodems are originate/ 

answer, auto dial/answer, full/half 
duplex modems. There are two 
external modems (300 & 300/1 200 
baud) & the 1 2008 (300/1 200 
internal for the PC). Modular phon e 
cable & power supply included. (RS­
232C cable is optional). 
"Stack" Smartmodems 
300 baud . . . . . . . . . . . . . . .  . . $21 9.88 
300/1 200 baud . . . . .  . . .  . . .  $539.88 
1 200B w/Softcom II . .  . . . . .  $459.88 

US ROBOTICS 

Password 
The Password is an originate/ 

answer type modem. 0-300 & 1 200 
baud capability with auto dial/ 
answer, auto mode/ speed select, 
full/half duplex (local echo),audio 
phone l i n e  monitor. Comes with an 
RS-232C cable (specify male or 
female DB-25), power supply & 
modular telephone cable. 
Password . . . . . . . . . . . . .  . . . .  $379.88 

STANDARD MICROS YSTEMS 

M·Term . . . . . . . . .  . . . . . .  . . . . . . $79.88

Pel'iphel'als 
AST RESEA RCH 

MegaPius I I  
The MegaPius has one RS-232C 

port, a paral lel  port, a clock & up to 
256K RAM. An optional game and 
second serial port are also available. 
Comes with SuperD rive/Spooler 
software. 

The MegaPak is a 1 28 K  or 256K 
piggy-back card that attaches to the 
MegaPius & gives you additional 
memory to 256K. 
64K MegaPius . . . . . .  . . . .  . . $309.88 
256K MegaPius . . . . . . . . . . .  $509.88 
1 28 K  MegaPak . . . . . . • . . . .  $329.88 
256K MegaPak . . . . .  . . . . . . $329.88 
RS-232C Port . .  . . . . .  . . . . . . .  $49.88 
Game Port . . . . . . . . . . . . . .  . . . .  $49.88 

AST RESEA RCH 

SixPak Plus 
The Sixpak holds u p  t o  384K o n  

the board. Added t o  a 256K 
motherboard, you've got  640K, the 
maximum addressable memory. 
Sixpak has an RS-232C port, 
parallel port, clock & S u  perDrive/ 
Spooler software. An optional game 
port is also available. 
64K Sixpak . . . . . . . .  . . .  . . . . .  $289.88 
256K SixPak . . . . . . . . . . . . . .  $469.88 
384K Si.xPak . . . . . . .  . . . . . . .  $659.88 
Game Port. . . .  . . . . . . . . .  . . . . .  $49.88 

AST l/0 Plus II 
The l/0 Plus I I  has one paral le l  

port, one RS-232C port, one game 
port & a clock. A second RS-232C 
port is optional. 
1/0+ . . .  . . . . . . . . . . . . . . . . . . .  $1 99.88 
ConnectAI I  . . . . . . . . .  . . . . . . . . .  $CALL 
RS-232C Port . . . . .  . . . . . . . . .  $49.88 

QUAD RAM 

Quad boards 

The Quad board has an RS-232C 
port, a parallel port, a clock & 
memory up to 256K (you can also 
get your Quad board "naked," with 
no memory installed). QuadSpool/ 
Drive software is included with every 
Quad board, along with a one-year 
warranty. 
Quadboard OK . . . . . . . . . . . .  $21 9.88 
Quadboard 64K . . . . . . . . . . .  $279.88 
Quadboard 256K . . . . . . .  . . .  $429.88 

QUAD 5 1 2+ 
Quad 51 2+s have a single RS­

232C port on them, and sockets for 
up to 5 1  2K RAM. QuadSpooi/Drive 
software is included. 
Quad 5 1  2+ (64K) . .  . . . .  . . .  $239.88 
Quad 5 1 2 +  (256K) . . . .  . . . .  $439.88 
Quad 5 1 2 +  (51 2K) . · . .  . . . . . $678.88 

Single Function Cards 
Paral lel Card w/cable . . . . . . .  $89.88 
RS-232C Card . . . . . . .  . . . . . . .  $89.88 
Clock/Calendar Card . . . . .  . . $88.88 

QuadLink 
QuadLink lets you run Apple I I/ I I+ 

software on the PC. It's l ike an Apple 
computer on one board, with 64K. 
You can use all PC I/O's and color/ 
graphics video. The re's no disk 
conversion, n o  reformatting, and no 
fuss. QuadLink takes u p  only one 
slot. Specify I B M  PC, Columbia MPC 
or Compaq computers when you 
order. 
Quadlink . . . . . . . . . . . . . . . . .  $499.88 

Disk Dl'ives 
TA N DON 

Disk Drives 
Tandon's TM·1 00.2, at 320K 

storage, is stil l  holding its own. 
We've used them exclusively for a 
year now and will  conti n u e  to do so. 
Double-sided . . . . . .  . . . .  . . . .  $239.88 

MA YNA RD ELECTRONICS 

Disk Controller 
Perfect for bare-bones configura­

tions. Hand les two internal floppy 
disk drives (A & B), plus two 
externals. 
MFD Standard . . . .  . . . . . . . .  $1 59.88 

Hard Disks 
1 2  M b  Hard Disk . . . . . . . .  . $2099.88 
20Mb Hard Disk . . . . . . . .  . $2339.88 
26Mb Hard Disk . . . . . .  . . .  $2509.88 

Hard Disks 
w/Tape Backup 
1 2  M b  D isk/Tape . . . . . . . . .  $291 9.88 
2 0 M b  Disk/Tape . . . . . . . . .  $3339.88 
PC I nterface . . . . .  . . . . . . . . .  $1 30.88 

I nformation/Orders: 
(603} 88 1 ·9855 
Prices/Orders On ly: 
(BOO} 343·0 726 
No Hidden Cha rges: 

We pay U PS ground shipping on 
all  our orders, and we never charge 
extra for credit cards. We accept 
COOs ($1 0 fee per order), payable 
with a certified check, money order 
or cash. We have a $50 m i n i m u m  
order. Personal checks a r e  cleared 
in  3 weeks. 

All our equipment is shipped with 
all  man ufacturer's warranty. We are 
an authorized dealer for all  products 
we sell to insure full warranty 
support, & we're authorized for 
warranty work on a n u  mber of 
printers. We also offer extended 
warranty plans for most printers. 

So rry, we cannot accept open POs 
or extend credit/terms at these 
prices. APO and foreign orders are 
not accepted. We prepared this ad in 
September & prices do change, so 
call to verify them. 

O u r  Computer Showroom, 
located in A m herst, New Hampshire, 
is now open. 
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Now your computer can say anything and say it well . 
Introducing the Votrax Personal Speech System .  

5 0 0  Stephenson H ighway, Troy ,  MI 4 8 0 8 4  $ 3 9 5  plus $ 4  for del i very. Educational 
di scou nt available . Add sales tax i n  

M ich igan and Cal ifornia .  

© VOTRAX 1 98 2  

Circle 500 on inquiry card. 

Quite articulate. 

The u n l i mi ted vocabulary Votrax 
Personal Speech System is the most 
sophi st icated, low cost voice synthe­
s i zer available today. Its h ighly 
articulate text-to-speech translator lets 
your com puter properly pronounce 
conversational words at least 9 5 %  
o f  the t ime. 

For all those 
unusual words and 
proper names, you 
can define an excep­
tion word table and 
store your own translati ons. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer tal ki ng 
without usi ng any valuable 
computer memory. 

Built-in versatility. 

Much more than just a voice output 
device, the Votrax PS System lets 
you mix either speech and sound ef­
fects or speech and music. A pro­
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli­
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program­
ming. Its programmable speech rate 
provides more natural rhythm, while 
1 6  programmable amplitude levels 
give you greater control of word 
emphasis. 

Actual size:  1 2 .  2 " x 4  . 5 "  x 2 . 6 "  

Friendly to humans. 

Designed to look l ike a pri nter to 
your computer, the Votrax PS System 
is extremely easy to use . I t  can be used 
in tandem wi th your pri nter wi thout an 
addit i  onal i nterface card. Both serial 
and parallel ports come standard , 
allowi ng you to connect the Votrax PS 
System to v i  rtually any computer. 

eSpeech , music and sound effects are 
only a PRINT statement away. 

What to say after "Hello". 

Busi nesses will appreciate spoken 
data transmission,  narration of graphic 
di  splays and unmanned, oral product 
demonstrations. Spoken verificati on of 
data i nput wi l l  make com puters m uch 
easier for the blind to use. School chil­
dren can receive comprehensive 

The Votrax Personal Speech System 
is covered by a l i  mited warranty. 

Write Votrax for a free copy.  

computer i nstruction with voice text­
books as well as spoken drills and 
test ing. And the n ,  late at night,  you can 
make those adventure games explode. 

A quick list. 

0 H ighly articulate Votrax text-to­
speech translator. 0 255 programmable frequencies for 

0 speech/ sound effects. 16 amplitude levels. 0 S i multaneous speech and sound effects 

0 or speech and music.  
8 octave, 3 note music synthesis .  0 Serial  and parallel  i nterface standard . 0 User program mable master clock. 0 User defined exception 

0 word table.  
User progr_ammable speech 
rate, ampl itude and inflection. 0 User expandable ROM 

for custom applications. 0 User downloadable " 0 3 ,  5 0 0  character 
software capability. 

i n put buffer:  sub­
divi sible for a pri nter 
buffer .  0 I nternal speaker and external 

0 speaker jack . 
Real ti m e  clock and 
8 user defined alarms. o Oral power u p  and error prompting. 

000 

00 X-on/X-off and RTS-CTS handshaking. 
Program mable Baud settings (7 5-9600) .  

Proper n u mber str i ng translation:  the 

I nterrupt drive n  Z- 8 0  microprocessor. 
Parallel /Serial i nterconnect modes. 

number " 1 5  4" is pronounced "one 

h undred fifty four". 


To order,  see your local computer 
retailer or call toll-free 

1-SOQ-521-1350 

Michigan residents, please call 
(3 1 3 )  58 8 - 0 3 4  1 .  MasterCard, VISA or 
personal check accepted. The price i s  



Technical Aspects of IBM 
PC Compatibility 

It takes more than an 8088 board to create a plug-compatible 
machine 

by Charlie Montague, Dave Howse, Bob Mikkelsen, Don Rein, and Dick Mathews 

In late 1981, IBM unveiled the IBM 
Personal Computer (PC), which in­
chided features th<')t encouraged 
third-party software and hardware 
vendors to design compatible prod­
ucts . tJnlikΛ IBM's previous com­
puters, the PC offers an open ar­
chitecture and system software pro­
duced by Microsoft. Additionally, the 
company published technical Μpeci­
fications for the PC's hardware and 
software interfaces in its Technical 
Reference Manual. 

Almost immediately following the 
introduction of the PC, it became ob­
vious that the economic success of 
the machine, the promise of a large 
applications-software base, qnd the 
inclusion of the features noted above 
would combine to make the PC an in­
dustry standard. The opportunity fot 
a PC-compatible computer was here. 

To produce a compatible computer 
requires addressing a variety of 
issues that generally fall into two 
major categories :  hardware com­
patibility and software compatibility. 
If both hardware and software prod­
ucts designed for the PC can run 
without modification on your new 
machine, you have a PC-compatible 
computer. 

Hardware Aspects 
Hardware compatibility divides 

into the areas of system architecture 

and physical interface. The architec­
ture, or central processor and its 1/0 
(input/output) and memory maps, 
obviously is of primary importance to 
the hardware/software interface. 

The architecture of a compatible 
system must be either equivalent to, 
or a superset of, the IBM PC. 
Plug-compatible hardware achieves 
compatibility when the differences in 
implementation techniques remain 

With the introduction 
of the PC, it became 

obvious that IBM had 
estabiished a new 

m icrocomputer industry 
standard.  

transparent to installed hardware and 
software modules. 

The first step is selection of a micro­
processor compatible with the 8088. 
While Intel produces a family of 
microprocessors that are compatible 
with the 8088 at a machine-code 
level, important architectural dif­
ferences affect compatibility at the 
system level . Specifically, these dif­
ferences include variations in the 
data-bus structure, the hardware­
interrupt interface, and the ability to 

interface to the 8087 numeric-data 
processor. System timing is also an 
important design consideration be­
cause many factors affect processor 
throughput, and changes to these 
factors often produce unpredictable 
effects. The processor reference-clock 
frequency affects the execution speed 
of the 8088 microprocessor. While 
changing the clock frequency yields 
predictable results with external 
events, a change in the data-bus 
width results in unpre dictable 
changes in throughput. Obviously, 
the most compatible microprocessor 
is the 8088. (See the text box "Levels 
of PC Compatibility" on page 248 for 
a detailed description of the architec­
tural differences and their effects on 
compatibility. ) 

Input and Output 
Software modules must interface 

with hardware input and output reg­
isters. Because IBM released the 
internal register descriptions of the 
PC's 110 system to independent pro­
grammers, most applications soft­
ware makes use of them. When ·you 
design a compatible machine, you 
can include any type of 110 devices 
provided that the command, status, 
and data registers appear exactly the 
same to the software. The processor 
makes decisions based on the status 
registers; a processor will make cor-
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rect decisions if the status registers 
respond correctly to output com­
mands. All register and bit addresses 
for both the status and command in­
formation must therefore correspond 
exactly with those used by the IBM 
PC. 

Higher-level communication or 
data-transfer protocols depend on the 
hardware/software interface, thus re­
quiring physical compatibility with 
the IBM PC l/0 system. Any dif­
ferences in the l/0 devices must be 
transparent to both the software 
modules and to the user. For exam­
ple, if a software module writes data 
to video memory, its location on the 
display device and its content must 
replicate what would appear on the 
PC. 

Another essential area of com­
patibility, the floppy-disk drive and 
controller, becomes relatively easy to 
implement. Generally, the disk for­
mat must be compatible with the 
PC's, which requires a controller 
compatible with the NEC 765 or Intel 
8272 . 

The keyboard may be the most 
maligned component of the IBM PC, 
but it is still important for com­
patibility. Obviously, the software 
and hardware interfaces to the key­
board must be compatible, but even 
adherence to the layout and ap­
pearance of the PC's keyboard be­
comes important because many ap­
plications programs refer to pictures 
of the IBM keyboard in their docu­
mentation. Fortunately, a number of 
suppliers of PC-compatible key­
boards exist. 

The final hardware-compatibility 
consideration takes into account the 
variety of expansion boards available 
for the PC. These add-on peripheral 
boards plug into a 62-pin expansion 
slot and the 8288 bus controller deter­
mines the electrical characteristics of 
the data transfer in response to status 
information from the 8088. The data 
transfer occurs in 8-bit bytes upon re­
quests from the 8088 processor and 
the 8237 DMA (direct memory ac­
cess) controller. Bus signals allow 
synchronization of the transfers by 
either the system-processor board or 
the expansion board . Other inputs to 
the bus connector allow the board to 
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Levels of PC Compatibility by Ronnie Ward 
(Editor's note : Future Computing 

has done a large amount of research 
on the effect of the IBM PC on the 
microcomputer marketplace. One of 
its reports, released in the May 31, 
1983, issue of the company's newslet­
ter, Future Views, analyze s the field of 
IBM PC-compatible computers. The 
following information, excerpted from 
this issue, discusses various levels of 
PC compatibility as it is achieve d by 
these machines . . . .  G.W. ) 

Future Computing divides machines into 
four compatible categories: 

1. Operationally compatible. Th ese 
compu ters should be able to run the top­
selling software intended fo r the IBM PC. 
Their degree of software compatibility can 
be determined by the number of the three 
interface areas implemented (display, keJ;­
board, and sound) and the correctness of 
the implementation. They should be able 
to use add-on boards designed for the IBM 
PC and read and write IBM PC disks 
(single- and double-sided) . Thelj provide 
the same user interface fo r software 
documentation compatibility and useful­
ness. The machines typically offer com­
plementan; features to the IBM PC. These 
features (which may include portability, 
monochrome display graphics, or a low 
price) attract buyers. Retail stores earn; the 
products initially if the IBM PC is unavail­
able. These products are carried even if the 

request service either by interrupt or 
DMA . Obviously, a compatible sys­
tem must provide a PC-compatible 
bus interface to allow users access to 
the myriad of peripheral boards on 
the market. (See "Expanding on the 
IBM PC:' page 168. )  

Software Compatibility 
To establish software compatibility, 

three major areas were explored: 
ROM (read-only memory) compati­
bility, MS-DOS compatibility, and 
BASIC compatibility. You must start 
with the firmware located in ROM, 
sometimes referred to as the ROM 
BIOS (basic input/output system) or 
Bootstrap ROM. This software per­
forms the system checkout and test-

IBM PC is sold in the same store. They 
sell well with the IBM PC because of their 
complementan; features. ThelJ also serve 
as a backup to the store should something 
happen to hinder availability of the IBM 
PC. As shown in table 1, Future Com­
puting Inc. categorizes several machines as 
operationally compatible. 
2. Functionally compatible. Th ese 
computers cannot run software intended for 
the IBM PC beca use of significant varia­
tions in their implementation of the three 
interface areas. Instead, the manufacturer 
or software publisher separately packages 
a different version of the top-selling IBM 
PC programs. Th is means that they can 
read/write and process information fo r 
IBM disks. The machines cannot use IBM 
add-on boards. Due to design differences 
in the th ree interface areas, theJj cannot 
move to become operationally compatible 
with the IBM PC. Moreover, the manufac­
turers of these machines do not want to 
become operationally compatible with the 
IBM PC. These products are positioned to 
sell against the IBM PC. The machines are 
priced competitively and offer functional 
advan tages . The functions attract buyers. 
Retail stores carry these products instead 
of the IBM PC, or in addition to the IBM 
PC. Cu rrently, only one machine, the 
Texas Instruments Professional, is con­
sidered by Future Computing Inc. to have 
the software base to be categorized as func­
tionally compatible. 
3. Data compatible. These machines do 
not run the top-selling software intended 

ing; the initialization of the memory, 
interrupt vectors, 110, scratchpad, 
and flag values; the BIOS level inter­
face via interrupt vectors for l/0 
manipulation; and the operating sys­
tem bootstrap. 

The first function, system checkout 
and testing, is normally not critical to 
any off-the-shelf software. Therefore, 
the degree of compatibility must 
assure only that the components and 
functional elements that are similar 
to the PC's are indeed present and 
tested. The more critical compatibilΝ 
ity requirements occur with the ini­
tialization of the memory, interrupt 
vectors, 1/0, scratchpad, and flags . 
IBM uses both a format and location 
criteria for the scratchpad and a flag 
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for the IBM PC, nor has the manufacturer 
sepa rately packaged its own version of the 
top IBM PC software. Add-on boards de­
signed fo r the IBM PC cannot be used. 
These machines can read or write IBM 
disks (sometimes), but in most cases, 
nothing can be done with the data trans­
ferred. They can move to become func­
tionally compatible bt; releasing their own 
versions of the top-selling IBM programs. 
This would require significant effort on the 
man ufacturer's part and close cooperation 
with software vendors. The most likely 
candidate machines to move in the next 
year are the NCR Decision Mate, the 
Wang PC, and the Zenith Z-100. Manufac­
turers of data-compatible machines do not 
necessarily want to become functionally 
compatible with the IBM PC. These ma­
chines are sold either in markets where 
the�; do not compete with the IBM PC, or 
they are positioned to coexist with the IBM 
PC in organizations with multiple personal 

· 
computers. 
4. Incompatible. These machines cannot 
exchange data disks with the IBM PC. 
Even if they could, the�; do not run the top­
selling software available on the IBM PC. 
These machines use Inte/ 16-bit micropro­
cessors, and some have implemented MS­
DOS. Th e man ufacturers of these ma­
chines have chosen not to be compatible at 
any level with the IBM PC. They are posi­
tioned to be sold in completely different 
markets and are included in Future Com­

. puling's non-IBM compatible forecast, 
which, by the way, is a ven; large market. 

Operationally 
Compatible 

• uses 8088 micro­
processor 
• runs top IBM PC 
labeled software 
• uses IBM 
peripheral cards 
• can read/write 
I B  M disks (SSDD 
and DSDD) 
• same user inter­
face for documenta­
tion. display, 
keyboard, sound 

Best: 
Columbia Data's 

M PC 
COMPAQ 

Better: 
Corona PC 
Dynalogic 

Hyperion 
Good: 

Eagle PC 
See qua 

Chameleon 

Functionally 
Compatible 

• uses 8088/8086 
microprocessor 
•runs their own 
version of top IBM 
programs 
•cannot use I BM 
peripheral cards 
• can read/write 
IBM disks (SSDD 
and DSDD) 
• different user 
interface 
• cannot move to 
operationally 
compatible 

Tl Professional 

Table 1: The IBM PC-compatible categories . 

Data 
Compatible 

• uses 8088/8086 
microprocessor 
• may not run top 
I B  M programs 
• cannot use I B M  
peripheral cards 
• can read and/or 
write IBM disks 
(SSDD and/or 
DSDD) 
• different user 
interface 
• can move to 
functionally 
compatible 

Datamac 1 600 
EAGLE 1 600 
Hitachi PC 
MAD-1 
MTI P E  .C 
NCR Decision M ate 
Olivetti M20 

with 8086 card' 
Pronto Series 16' 
SORD M34T 
Wang PC 
Zenith Z-100 

'According to prod­
uct specifications 

Incompatible 

• uses 8088/8086 
microprocessor 
• may not run top 
IBM programs 
• cannot use I B M  
peripherals 
• can not read/write 
IBM disks 
• can move to data 
compatible 

Altos 586 
COl Dot 
DEC Rain bow 100 
Durango Poppy 

PBS 
Fujitsu Micro 16 
Gavilan 
Grid Compass 
NABU 1600 
N EC-APC 
ONYX 2000 
SKS Personal 

Computer 
Sumicom 330 
Televideo TS 

1602/3 
Victor 9000 

region that begins at < Seg > 0040 
hexadecimal : < Offset > 0000 hexa­
decimal . The ROM BIOS interrupt 
vectors (INT 0 through INT lFH) 
must be initialized to point to func­
tions identical to the PC's. 

The ROM BIOS also maintains 
control of the standard low-level 
hardware and peripheral interfacing 
required for I/0 manipulation and 
parameter passing. The BIOS is es­
sentially a collection of routines and 
tables accessible through the soft­
ware-interrupt feature of the 8088. In 
designing a compatible machine, you 
must derive the functional definition 
of each BIOS entry point by study­
ing the PC standard and performing 
exhaustive testing. IBM documents 

the input and output parameters of 
each function but no existing docu­
mentation specifies the resulting sys­
tem behavior. 

The last major function of the ROM 
BIOS is bootstrapping the operating 
system. Compatible bootstrapping 
requires reading sector #1 (512 bytes) 
on track #0 of head #0 into RAM 
memory at location < Seg > 0 : 
< Offset > 7COO hexadecimal using 
ROM BIOS INT 13 hexadecimal . 
When this boot sector is in memory, 
control transfers to the boot address 
(0000:7COO) . 

MS-DOS and PC-DOS 
Because PC-DOS and MS-DOS 

share the same origins, the quest for 

a compatible operating system isn't 
formidable .  To successfully emulate 
PC-DOS, we at Columbia Data Prod­
ucts (COP) provided a second BIOS 
and modified the MS-DOS source 
code. MS-DOS requires its own BIOS 
to provide a well-defined interface 
between the operating system and 
the hardware and peripherals. On 
the PC or a compatible, however, the 
PC/MS-DOS BIOS uses the ROM 
BIOS and its existing low-level 
drivers. Therefore, the machine­
independent part of MS-DOS resides 
in RAM with the tailored MS-DOS 
BIOS. The resulting operating system 
behaves like PC-DOS. Because the 
same level of documentation is not 
made available for the PC-DOS BIOS 
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as is for the ROM BIOS, you must 
resort to information from Microsoft's 
documentation and exhaustive test­
ing for defining the tailored MS-DOS 
BIOS. The BIOS and the DOS reside 
in the memory area from < Seg > 0:  
< O  ffs et > 600 hexadecimal to 
< Offset > 2EOO hexadecimal. 

Even the size of MS-DOS becomes 
an important comp atibility con­
sideration. Most applications-soft­
ware packages provide instructions 
for the initial program setup. Often, 
the setup procedure requires that you 
copy the operating system to the 
system-tracks portion of the program 
disk to make it boatable. If a compati­
ble DOS is larger than PC-DOS, this 
procedure would overwrite data on 
the program disk. Therefore, the 
maximum disk BIOS size is 2K bytes. 

In general, the Columbia Data 
Products implementation of MS­
DOS 1.25 supports all PC-DOS func­
tion calls and performs all re­
quired actions. Furthermore, we in­
corporated software handshaking on 
Serial Communications Device #0 via 
< XON - XOFF > .  Other extra func­

tions include the redirection of 
parallel-printer data (nongraphics) to 
Serial Communications Device #0 and 
the inclusion of RAM-disk capability. 

A BASIC interpreter (GW BASIC) 
from Microsoft, renamed BASICA for 
compatibility reasons, is compatible 
with IBM's Advanced-Disk BASIC. In 
IBM's implementation of BASIC, part 
of the interpreter resides in ROM, 
always available. Because of the high 
cost of fixing ROM bugs as well as the 
degree of difficulty in making GW 
BASIC compatible with BASICA, 
CDP chose to implement BASIC en­
tirely in RAM. 

Tailoring GW BASIC for compati­
bility involves purchasing and modi­
fying Microsoft's sources as well as 
implementing a third BIOS. This task 
poses particularly difficult problems 
because mo"st details of IBM's im­
plementation can be determined only 
through testing. Most of the com­
patibility problems caused by having 
RAM-based BASICA instead of 
ROM-based BASICA can be over­
come by simulating the IBM PC's en­
vironment. You accomplish this by 

loading different parts of the BASIC 
in different locations in RAM. A 
problem occurs, however, in that GW 
BASIC requires larger disk space than 
IBM's BASICA because part of IBM's 
BASIC already resides in ROM. 
When a software vendor's installation 
instructions include copying BASICA 
to the program disk, a RAM-based 
BASICA may not fit. Another related 
problem involves direct calls to the 
IBM BASIC ROM. Some software de­
velopers use routines and entry 
points located in IBM's BASIC ROM 
interpreter, making direct calls func­
tional parts of software. These pro­
grams, needless to say, will not run 
on our (or any other) PC-compatible 

. machine. 

Testing for Compatibility 
While product testing plays an im­

portant part in any product develop­
ment program, it takes on. new di­
mensions and increased importance 
when compatibility is involved. Be­
sides assuring product quality and 
design feasibility, testing provides a 
yardstick for measuring the level of 

UNIQUE : The 1/0 Processor 
The 1/0 PROCESSOR i s  a n  advanced multifunction board for your I BM PC " . Xr and compatible systems. 

The 1/0 PROCESSOR is like no other. The 1/0 PROCESSOR includes its own on-board "computer" - a Z-80 
microprocessor. This computing capability offers a versatile selection of features. expandability and 
l ime-saving speed. 

The 1/0 PROCESSOR includes two parallel ports. one RS-232 serial port. 64K RAM printer buffer and a 
Real Time Chronograph with reliable battery back up. 

The 1/0 PROCESSOR's printer buffer saves you from many wasted hours of waiting to use your computer 
while the printer is printing. The printer buffer takes data from your comput er. stores it, then sends it to your 
printer. Your computer is free for you to use! The 1/0 PROCESSOR's one-touch copy button allows you to make 
numerous copies of important information - quickly and easily 

The 1/0 PROCESSOR offers unmatched versatility The 1/0 PROCESSOR allows you to reproduce pict ures. 
charts and graphs from the screen directly to any of the popular dot matrix printers. Now your valued 
information and designs won't be lost - simply print them. . 

The 1/0 PROCESSOR is expandable to meet your growing needs. Expandable features include down­
loading programs. color plotter controls and more. These features can be added with the simple installation 
of optional PROMs. 

The 1/0 PROCESSOR is built to exceed the highest industry standards and is backed with a two year 
replacement warranty. Available from your local dealer from $249 . . 

For more information on the 1/0 PROCESSOR and other fine products for your IBM and Apple comput ers. 
please call or write us. Dealer inquiries invited. 

mA SYSTE mS 
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compatibility with the IBM PC. The 
result to someone who buys our 
computer is that the software and 
hardware solutions offered for the 
IBM PC can be used on ours as well . 

The goal for this compatibility test­
ing is simple-test everything. When 
priorities must be set, the hot­
test-selling products are tested first. 
Howeve1ʏ all commercially available 
products must eventually be tested . 

Additions and Enhancements 
If features are going to be added to 

a configuration, they must not affect 
compatibility. New features must not 
interfere in any way with existing or 
optional system components. Addi­
tional expansion slots, an external 
reset switch, a combination mono­
chrome/color graphics board, a faster 
power-on sequence, and a ROM 
monitor with diagnostics and debug­
ger cannot affect compatibility. In ad­
dition, compatibility cannot be sacri­
fied when software is bundled with 
the system .  Nor can it be sacrified 
when features that are optional on 
the IBM PC are made standard on the 
compatible computer. 

Summary 
Many important issues confront 

any manufacturer of a PC-compatible 
product. Even though IBM published 
the hardware and software interfaces 
for the PC, it is not a trivial task to 
build a compatible computer. Not 
only must all the hardware issues be 
addressed (IBM's Technical Reference 
Manual is neither complete nor total­
ly accurate), but also all software 
issues, including DOS, DOS utilities, 
BASIC, and ROM-based software, 
must be addressed. In addition, with 
the introduction of the XT, IBM pro­
vides another subtly different stan­
dard to emulate. As IBM extends its 
PC product line, it will undoubtedly 
set new standards that all manufac­
turers of IBM-compatible products 
will be forced to emulate . •  

This article was written by staffe rs at Columbia 
Data Products Inc. (9150 Ru msey Rd. , Columbia, 
MD 21045): Charlie Montague, directo r of tech nical 
services; Dave Howse, hardware design ma naser: 
Bob Mikkelsen, program office manager; Don Rein, 
software engineering manager; and Dick Mathews, 
vice-pres ident of planning and development. 
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NEW ENGLAND'S 
HIGH T ECH 
WAREHOUSE . . .  sHOP AND SAVE 

1 -800-672-7277 

BUSINESS 
ASHTON·TATE 

dBase 11 . $ 457.25 
CENTR"L POINT. Copy II PC . . . .  S 29.00 
IUS. Easy•.vriter II . . . S 234.75 
LOSTUS, 1 ,  2, 3 . S CALL 
MICROPAO. Wordstar S 301.75 
MICROSOFT, Multiplan . . . .  $ 185.25 
SOFTWARE ARTS 

TK. Solver 
SOFTWARE PUBLISHERS 

PFS: File 
PFS: Report 
PFS: Graph 

SORCIM, SuperCalc 
VISICORP, Visicalc . 

Visischedule 
ViS1VJOrd 

. .  S CALL 

s 93.95 
. . . .  s 83.75 

. s 93.95 
s 1 30.00 

. .  $ 182.75 
. .  s 226.75 

. . . . . s 286.00 

DISKETTES & STORAGE 
MEMOREX 10 each SV.. SS.IDO · . $ CALL 

1 0  each 51/ ... DS/00 S CALL 
ELEPHANT 10 each 5 '.4  S SIDD . S 19.95 

1 0  each 5'/.c DSIDD . S 26.95 
VERBATIM 10 each SV. SSIOD . S 25.95 

1 a each 5 V. DS/00 . S 36.95 
LIBRARY CASE, 5'14 . . . S 2.50 
DISK sv. interlock & swivel . S 5.50 
DISK "Trunk" . S 2 1  .95 

COLUMBIA PC 
1 600 

THE ENHANCED IBM ALTERNATIVE 

TRULY IBM COMPATIBLE 
IBM Hardware & Sotr.vare compatability in a 
Multi-User 16 Bit computer. 128K two 
ports, one parallel port and 8 expansion slots. 
Runs MS-DOS, CP/M 86 or MP/M 86, OASIS· 
16. MS-DOS "Super-Pakft includes Macro-As· 
sembler, Diagnostics, Basica w/colorgraphics 
PLUS Perfect Wnter, Speller. Calc and File. 
Fast Graph, Space Commanders & Home Ac­
countant . $ CALL 

--- �_.;/> 

COLUMBIA PORTABLE - COLUMBIA V.P. - 12BK Slim Line Dnves, 9ư Monitor. 
comes w MS-DOS Super pak . CALL 

IBM HARDWARE 
KEY TRONIC, INC. 

Enhanced Word Processing Keyboard Model 

KB-5150. Famrliar key placement of 

touchtypists. Key legends instead of obsure 

symbols . . .  . . .  . S 1 99.00 

QUADRAM CORPORATION 
QUADBOARD Multifunction Board 

Full expandability from 64K to 256K 

Parallel Printer Port. Asynchronous RS232 

Serial Modem Port 

Programmable Clock/Calendar. RAM Disk 

{software) 

64K starts at . 

MICROFAZER Printer Spooler 

Print Buffering from SK to 512K 

Any Printer/Computer Combination 

Why wait on your printer? 

Prices start at 

. $ 295.00 

. 5 129.00 

OUADCOLOR I IBM Color Card . . .  S CALL 

QUADCOLOR II 640 by 200 . . .  . S CALL 

QUADCOLOR I ll 640 by 400 . . . .  $ CALL 

QUADLINK . . $ CALL 

STB SYSTEMS "SUPER RIO" CARD 
The Truly ultimate IBM add-on E1ght+ Func­

tions on one card. 

• 64-256K (786K wlopt "PiggyBack" card) 

• Two RS232 ports. one parallel 

• Clock/calendar • Game Port 

• Parallel cable 

• Printer Buffer • RAM disk 

• Serial cable 

Simply The Best . $ CALL 

USI MUL TIDISPLAY CARD 
IBM monochrome support, color/graphics 

support & par printer adaptor all on a single 

expansion card . . . . . . . . S CALL 
PLANTRONICS 

COLO R PLUS . . . s 369.00 

DOT MATRIX 

C-ITOH 
Prownter I - par 
Prowriter II - par 

EPSON 
FX·80, FX100 

MANNESMANN TALLY 
MT1601 . 
MY160L 

OKIOATA 
82A . 
83A . 
84 par 
92 par 
93 par 

. S CALL 

. s 379.00 
s 649.00 

. . s 

. . .  S CALL 

. .  . S CALL 

. .  $ 4 19.00 

. . s 706.00 
51 055.00 

. s 529.00 
s 927.00 

LETTER QU ALITY 
C·ITOH 

Starwriter F-10-40 par . .  $1 1 79 .00 
JUKI 6100, 18CPS . . . . . .  5 CALL 
NEC 

3550 IBM ptug-1n . .  $1936.00 
TTX-1014, Pin & friction feed. 

ser & par interface . . . . S 51 6.00 

MONITORS 

GORILLA Green Hi·Res . . . .  . . S 89.00 
AMDEK 300 Amber . S 155.00 

300 Green . . .  S 1 39.00 
3 1 0A rncluding cable . $ 179.00 
Color I composite $ 299.00 
Color II RGB (IBM compatible) 

. . . . . . s 439.00 
NEC 1201 H1-Aes . S 159.00 

1203 RGB (IBM compatrbte) 
. .  S CALL 

1 205 Hi Res. Amber $ CALL 
TAXAN Amber $ 129.00 

Green . . S 1 1  9.00 
USI Amber Hi-Res . . . . .  S 149.00 
OUADRAM Ouadchrome RGB . S 499.00 

MODEMS 

ANCHOR AUTOMATION 
Signalman Mark 1 

HAYES 
Smartmodem 300 
Smartmodem 1 200 
Smartmodem 1 200B . 

NOVATION 
D·CAT 
J·CAT 
Auto Cat 

. . .  s 168.00 
- s 1 1 5.00 

. . .  s 219.00 

APPLE HARDWARE APPLE SOFTWAR E  

FRANKLIN COMPUTERS 
Ace 1000 . 
Ace 1200 

DISK DRIVES 
Rana Ellie I 
Rana Elite II & Ill 
MICfO SCI A2 . 
Fourth D1menS10n 

RAM EXPANSION 
Microsoft (16K) . 
Mrcrotek (BAM 16K) 

80 COLUMN CARDS 
ALS Smar1erm I I  . 
Vrdex Ultraterm 
Vrdex Vrdoterm w 'ss 
Vrsta Vrsion 80 . 

S CALL 
. .  S CALL 

. . s 289.00 
S CALL 

. s 229.00 
. . .  s 21 9.00 

. s 75.00 
s 73.00 

s 1 29.00 
S CALL 

. ss 239 
271.00 

.00 

PRINTER INTERFACES/BUFFERS 
Mtcrotek RV61 1 C par 

Apple Ownplrng 16K 
Orange Micro. Grappler + 
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emancipated 

The Making of the IB M PC 

IBM sat back and watched the microcomputer market develop before 


jumping in and dominating the race 


Back in 1914, a banker persuaded 
three companies to combine and 
form the Computer-Tabulating­
Recording Corporation. Thomas Wat­
son Sr. was hired as the general 
manager; he renamed the company 
International Business Machines 
(IBM) in 1924, after starting a suc­
cessful branch in Canada. 

The world's number-one computer 
company now owns 11,000 patents 
and spent $3 billion on research and 
development last year. But IBM's 
70-year success story can be ex­
plained in one word: marketing. 
Nobody does it better. This fascinat­
ing company is an example of institu­
tionalized excellence. It has never had 
a layoff (even during the Great 
Depression), never failed to make a 
profit and grow internally, and, in its 
domestic operations, has never been 
unionized.  

If  you are one of the few who have 
been around computers from their 
beginnings, you may have found 
IBM's jump into the personal com­
puter world something of a deja-vu . 
Many people think that IBM was the 
first producer of commercial com­
puters; however, a company called 
Remington Rand introduced the 
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by Brian Camenker 

UNIVAC in 1951. IBM entered the 
market a full year later with a less 
advanced model, but within five 
years Big Blue's market share was 85 
percent. 

For one reason or another, when 

During a year of six­
and seven-day work 

weeks, one IBM 
tradition after another 

was broken. 

the minicomputer market appeared 
in the late 1960s and early 1970s, IBM 
failed to move into it, leaving the gap 
open for upstarts like Digital Equip­
ment Corporation and Data General 
to make it big. Therefore, in the late 
1970s, people were wondering if IBM 
would jump into microcomputers or 
let this open market slip by, too. 

However, a company of 365,000 
people as heavily layered in bureau­
cracy as IBM does not normally 
sprint along with the changing 
events. But when Apple Computer 
and Radio Shack proved the ex­
istence of this lucrative new market, 

IBM executives took notice. Time was 
of the essence, though, and IBM 
wondered, says retired chairman 
Frank T. Carey, "How do you make 
an elephant tap dance?" 

Current Chairman John Opel elab­
orated on the problem, saying, "You 
have to have people free to act, or 
they become dependent. They don't 
have to be told; they have to be al­
lowed." To remedy that, Opel has 
established separate entities-within 
IBM but from the 
bureaucracy-called Independent 
Business Units (IBUs) . IBM acts as 
the venture capitalist, if you will, to 
these companies-within-the-com­
pany. Fortune magazine called it 
"How to start your own company 
without leaving IBM," and others 
have recognized it as a low-risk way 
to enter new markets. In the past four 
years 14 IBUs have been chartered. 
Some have prospered, but by far the 
most successful is the Entry Systems 
(Personal Computer) unit. 

In July 1980, Philip D. Estridge, a 
division vice-president, was placed in 
charge of a 12-member team and 
given 12 months to create a com­
petitive personal computer (see 
"IBM's Estridge;' page 88) . The team 
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Colorful 

-લoltwA�ae D E V E L O P M E N T I N C . 

looked and listened to what was hap­
pening in the microcomputer market 
at that time and speculated on what 
future users' needs might be. During 
a year of six- and seven-day work 
weeks, the planners broke many IBM 
traditions-acts that are in many 
cases keys to the PC's present 
success. 

The PC is built around Intel's 16-bit 
8088 microprocessor. Although 8-bit 
computers were the fashion at the 
time, the design team wanted a com­
puter that was powerful enough to 
"be used without too many changes 
for the next decade or so:' Because 
the 8088 is cheaper to use than its 
older brother, the 8086, cost has been 
kept down . 

The PC's open architecture philos­
ophy was quite a contrast to the tight 
world of mainframes. IBM made all 
the technical specifications available 
to outside companies, opening a 
fountain of compatible software and 
hardware peripherals for the PC. In 
the microcomputer world, this serves 
to strengthen a company's market 
position. Even the operating system, 

PC-DOS (IBM's name for MS-DO S), 
is licensed from Microsoft . 

But being in the IBM-peripheral 
business isn't as easy as it would 
seem. When the new version of the 
PC, the XT, came out in March 1983, 
the expansion slots were narrower. 

Many of IBM's peripherals for the 
PC are bought outright from periph­
eral suppliers and simply given the 
IBM tag and sold through IBM's dis­
tribution channels with a hefty mark­
up. Many customers have found that 
they can save hundreds of dollars by 
buying disk drives and memory 
chips directly from the manufacturer. 
Sometimes even computer stores 
stock items labeled both ways. 

Independent Retailing Allowed 
IBM has broken a tradition in mar­

keting by letting independent re­
tailers sell PCs. Again, direct selling 
is de rigueur in the mainframe realm, 
but it wouldn't really get the PC out 
to the general public. IBM studied 
Apple's successful methods of setting 
up networks with franchises such as 
Computerland and independents, 

emphasizing dealer support and 
customer education. This allows for 
broad-based distribution to the 
public. IBM also has its own product 
centers that handle PCs. In practice, 
the retailers sometimes find them­
selves competing with Big Blue for 
corporate customers. In addition, 
IBM's sales reps have a tendency to 
try to persuade customers to bu:y the 
higher-priced Displaywriter instead 
of PCs, once they're interested. 

We can certainly speculate on 
where the PC may go from here. The 
PC-to-mainframe connection seems 
obvious. And earlier this year IBM 
bought 15 percent of Rolm Corpora­
tion, a manufacturer of telephone­
switching networks. Recent invest­
ments such as this may be seen as 
part of IBM's long-awaited local­
network scheme. • 

Brian Camenker (133 Waban St. , Newton, MA 
02158) is a microcomputer consultant specializing 
in the IBM PC. He is a member of the Boston Com­
puter Society and has done software reviews fo r its 
IBM PC magazine, PC REPORI Recently, .he and 
friends have fa nned a software company. 
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Concurrent CP/ M 
By permitting a 16-bit microcomputer to execute several processes 

that seem to occur simultaneously, this operating system 
efficiently uses computer and operator resources 

A growing sentiment at Digital 
Research can be expressed as 

CCP/M : 16 : :  CP/M : 8 

that is, Concurrent CP/M is to 16-bit 
microcomputers as CP/M is to 8-bit 
machines. Bold stuff. But not really, 
when you consider that CP/M (con­
trol program for microcomputers) has 
come to dominate the 8-bit market . 

But what exactly is concurrency, 
the major enhancement of this oper­
ating system? Concurrency does not 
allow two processes to occur at the 
same time in the same place, but it 
does permit many processes to occur 
sequentially in round-robin fashion 
in infinitesimal time slices, so that 
they seem to occur simultaneously in 
the same place. Therefore, although 
most systems spend a lot of time 
waiting for input from a person or 
process, Concurrent CP/M permits a 
computer to perform a task while 
waiting for input from another 
process. 

Multitasking, multiprogramming, 
and concurrency allow as much of a 
system's resources as possible to per­
form useful work for as much of its 
operating time as possible. Concur­
rency increases throughput, which in 
turn results in increased efficiency 
and cost-effectiveness. 

16-bit Advantages 
Concurrent CP/M has the potential 

of stimulating the 16-bit microcom­
puter market the way Visicalc stimu­
lated the early 8-bit field-by giving 
the world a powerful example of a 
microcomputer's capabilities. 

by Joe Guzaitis 

Let's face it: 16-bit computers are 
not inherently faster or more versatile 
than 8-bit machines. In fact, an 8-bit 
computer can often run rings around 
a 16-bit machine. In addition, a wider 
variety of applications software is 
available for 8-bit computers than for 
16-bit machines. Why spend the extra 
money for this new technology? 

There are two good reasons. The 
first is memory. Getting an OUT OF 
MEMORY message in the middle of 
a program is a frustrating experience 
that nearly every computer user will 
encounter eventually. But this prob­
lem isn't insurmountable; there is 
usually a way to work around mem­
ory limitations. 

A better reason to choose a 16-bit 
machine is concurrency. Its large 
memory requirements make its use 
within an 8-bit architecture imprac­
tical. Concurrent CP/M takes up as 
much as 90K bytes; 256K bytes are 
actually needed to make it useful . 

How Concurrency Works 
To understand how concurrency is 

possible, we can look at our work 
habits, which resemble a type of con­
current processing. For example, as 
I sit here at my word processor typ­
ing away, I break momentarily to jot 
down an appointment on my calen­
dar, go back to typing, break away 
again to use my calculator, return to 
the keyboard, stop to look up a word 
in the dictionary, then go back to typ­
ing, all the while waiting for a phone 
call. 

Breaks can be self-generated, such 
as those made to check a word in the 

dictionary, or they can be imposed 
from the outside. We work in an 
interrupt-driven manner, allowing 
phone calls, messages, or fellow 
workers' inquiries to tear us from the 
task at hand. Many users of Concur­
rent CP/M say that the operating 
system seems like a natural extension 
of the way they work because it 
enables them to switch among tasks 
without losing the thread of any of 
them . 

Because it provides the capability 
for processes to seemingly execute 
simultaneously, Concurrent CP/M in­
creases processing efficiency much 
the way online processing proved 
more efficient than batch processing. 
In batch processing, similar types of 
data are accumulated over a period 
of time and processed in one run. 
Online processing, on the other 
hand, allows a computer to appear to 
handle many sources of input simul­
taneously, then usually returns to the 
task's origin. Batch processing works 
serially; online processing allows 
another task to begin before the first 
is completed, and it appears to han­
dle both processes at the same time. 

Similarly, single-tasking operating 
systems must process sequentially, 
and multitasking systems such as 
Concurrent CP/M rapidly go from 
one process to another, appearing to 
perform many tasks at once. And, 
whereas single-tasking systems left 
the operator idle much of the time, 
waiting for a process to be com­
pleted, Concurrent CP/M has the 
machine waiting for the operator, 
ready to do more work . Concurrent 
processing involves one user at a 
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time, who feeds various types of in­
put into the processor via several vir­
tual consoles, whereas online pro­
cessing provides fcir many users at 
many consoles, all feeding into a cen­
tral computer. 

How Concurrency 
Looks to the User 

The concept of virtual consoles 
helps some users understand concur­
rent processing but confuses others. 
The computer can be thought of as 
having only one actual console (the 
terminal) but several virtual con­
soles-equivalent consoles that can 
also interact with the central pro­
cessor. The terminal can monitor one 
process at a time. A concurrent oper­
ating system allows a user to go from 
one process to another, switching to 
various virtual consoles to monitor 
different processes (see figure 1) . 

This procedure is analogous to the 
way a television user can switch from 
one channel to another, sequentially 
viewing several programs. Both the 
television and Concurrent CP/M per­
mit screen switching. Use of a com­
puter differs from that of a televisjon, 
though, because a computer allows 
a user to interact with its programs, 
whereas a television does not (we 
will ignore those few cable-TV exper­
iments that permit user participa­
tion) . 

Another way to think of concur­
rency is to picture a computer oper­
ator sitting among several computers, 
each running a different applications 
program. By swiveling around, the 
operator can interact with each appli­
cation-use the output from one pro­
cess to inform another, print one let­
ter while writing another, and com­
pile one program while editing an­
other and -debugging a third. With 
Concurrent CP/M, swiveling is re­
placed by a keystroke, which sum­
mons the program you want to mon­
itor to the terminal screen. 

Processes and 
Data Modes in CP/M 

In Concurrent CP/M, we talk of 
processes more than programs. In 
this environment, a program is a 
static piece of code, and a process is 
what is executed. Whenever. a pro­
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gram is loaded into memory, a pro­
cess is created that involves code 
from the program, the operating sys­
tem, and housekeeping data that in­
dicates, for example, which virtual 
console to use. The operating system 
monitors the process, not the 
program. 

There are two modes in which con­
sole output generated by a process 
can be handled: dynamic and buf­
fere d .  Whatever task you have 
selected to be in the foreground 
directs its output to the console 
screen, and you monitor the virtual 
console assigned to that selected pro­
cess on the terminal. You must set 
each virtual console to either 
dynamic or buffered mode so that 
the system knows how to handle con­
sole output in your absence. 

However, a process not being 
monitored on the screen is con­
sidered to be in the background, and 
its output is not monitored. In 
dynamic mode, when you select a 
virtual console, you do not see the 
procedure as it happened; instead, 
you see the net results. For instance, 
if your word processor was perform­
ing a search-and-replace procedure in 
a lengthy file, you would return to 
see the strings replaced but would 
have missed the replacements as they 
occurred. 

Output is handled differently in 
buffered mode. To return to our TV 
analogy, buffered mode works as 
though you had a videotape recorder 
connected to a channel you're not 
viewing, recording everything that 
was going on in your absence. When 
you return .to that virtual console, it 
replays all the updates that happened 
on that console while you were away 
in the sequence and context in which 
they occurred. 

Depending on the implementation, 
information on which mode you're in 
is usually available on the status line 
at the bottom 

' 
of the screen. The 

status line also typically tells which 
virtual console is being displayed and 
the name of the process running and 
may also include information such as 
time of day, printer assigned to that 
console, and disk drive in use. As 
you switch screens, the status line 
changes, providing information for 

the next virtual console you want to 
monitor. 

Shared Files 
Another feature that Concurrent 

CP/M provides is a shared-file struc­
ture. By using BOOS calls pro­
grams can open files in one of three 
modes : locked, read only, and un­
locked. Two or more concurrent pro­
cesses can access the same file; that 
access is controlled by the file-access 
mode. 

The locked mode is the default 
one. In that mode, a file can be 
opened only if no other process has 
that file open already. Once opened 
in locked mode, the file must be 
closed before any other process can 
open, access, or delete it. (An ex­
tended lock feature allows a process 
to keep the file locked after it's 
closed .) 

If a file was opened in read-only 
mode, no process can write to it, but 
any process can read from it. But if 
a file was opened in unlocked mode, 
it can be read from or written to by 
any process. 

For a process to access either a 
read-only or unlocked file, it must 
open the file in that mode. Record 
locks are also available in unlocked 
file mode to deny access to individual 
records within an otherwise un­
locked file. 

Advanced Features 
As more software vendors realize 

the power of concurrency, applica­
tions programs will share common 
data structures that allow the pack­
ages to work interactively. Shared 
files give us a hint of what's possible. 
Other features that lend themselves 
to the interactive environment Con­
current CP/M affords are queue man­
agement and priority setting. 

A queue, a line of items waiting for 
the processor's attention, is a way for 
one concurrent application to com­
municate with another. In other 
words, a process on one virtual con­
sole can be made to share data with 
a process on a different virtual con­
sole. Because queues operate entire­
ly in RAM (random-access read/write 
memory), they work quickly and 
efficiently. Queues can be created, 
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"VIS UAL 50 is in a class by itself 
for visual quality; the character set 
is unusually clear and sharp."* 

"The VIS UAL 50 is the most prom­
ising new terminal to come out so 
far, especially in light of its price ."* 

"᷄ consider this terminal to be 
one of today's best products in price/ 
performance, its incorporation of 
ergonomically designed features and 
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Feature Comparison Chart * 
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Style 4 4 4 3 5 

Overall Quality 2 5 3 4 3 

Keyboard 3 5 2 4 2 

Rollover /false keying 5 5 3 4 4 
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Meet the 

The VISUAL 50 , widely acclaimed 

as the best performing low cost 

terminal in the industry, is a 

tough act to follow. But the 

new VISUAL 55 extends 

its predecessor's per­


formance even further by adding 

12 user-programmable non­

volatile function keys, extended 

editing featu res and selectable 

scroll ing reg ions (" split screen"). 


Both the VISUAL 50 and 
VI SUAL 55 offer features you 
expect only from the high priced 
units. For example, the enclosure 
is ergonomically designed and 
can be easily swiveled and tilted 
for maximum operator comfort. 
A detached keyboard , smooth 
scrol l ,  large 7 x 9 dot matrix 
characters and non-glare screen 
are only a few of the many hu man 
eng ineering features. 

Another distinctive feature of the 
VISUAL 50 and VISUAL 55 is their 

emu lation capa­
bil  ity. Both terminals are 
code-for-code compatible with the 
Hazeltine Espirit,'" ADDS View­
point,® Lear Siegler ADM3A and 
DEC VT52.® In addition ,  the 
VISUAL 55 offers emulations of the 
Hazeltine 1 500/1 51 0 and VISUAL 
200/21 0 .  Menu-driven set-up modes 
in non-volatile memory allow easy 
selection of terminal parameters. 

And you're not l imited to mere 
emu lation.  Un biased experts 
rate the combination of features 
offered by the VI SUAL 50/55 fam­
ily sign ificantly more attractive 
than competitive terminals. 

Both VISUAL termi nals are 
U L  and CSA listed and exceed 
FCC Class A req uirements and 
U .S.  Government standards for 
X-ray em issions. 

Call or write for full details. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01 876 
Telephone (61 7) 851-5000. Telex 951 -539 
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Figure 1: Th is diagram illustrates a system where the terminal, or physical console, is monitoring a virtual console running an electronic­
spreadsheet program. 

opened, closed, and deleted just as 
disk files can, and you can read or 
write to them on a conditional or un­
conditional basis. The data structures 
of the programs must be compatible, 
however, to allow for queue manage­
ment. 

Another advanced feature that con­
currency permits is priority setting. 
Specifically, it allows you to set a 
priority level on each process so that 
important processes are not hindered 
by lesser ones. Because a system's 
processes all share the same central 
processor, they affect each other's 
operation. For instance, if your 
modem is attached to one console 
and is receiving data, you want to en­
sure that the data is not slowed down 
by work you're performing on an­
other console. Moreover, because 
data integrity and telephone charges 
are involved, the task receiving the 
data demands top priority. Less im­
portant tasks can run more slowly. 

To ensure that the more crucial task 
gets preferential handling, you need 
not use such tactics as postponing 
"saves" as you work in your word 
processor or stopping the compiler 
while data is being sent or received. 
The priority-setting capability lets 
you assign the reception of data 
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priority over other processes. If the 
modem is using bits-per-second (bps) 
rates above 1200, other processes may 
slow down when the modem is re­
ceiving or sending data. A lower bps 
rate, however, should cause no 
problem. 

Priority setting will probably be a 
standard feature of applications pack­
ages designed to run under Concur­
rent CP/M. Until those packages are 
available, however, it must be accom­
plished via a system-function call. 

Another advanced capability that is 
also implemented through a system­
function call is process detachment, 
which allows certain processes that 
need not be monitored, such as print 
spooling, to be detached from a vir­
tual console and run unattended, 
thus freeing a virtual console for 
other tasks. Concurrent CP/M also 
provides the program logic for other 
features that do not actually reside in 
the operating system. Until they are 
made available in software packages, 
though, the only way to get them is 
to program them yourself. Those 
packages should also encourage soft­
ware designers to standardize user 
interfaces because when users can 
rapidly switch back and forth among 
programs, the differences between 

software packages can affect operator 
efficiency. 

Additional Benefits 
Because printing can take a great 

deal of time and use little of the pro­
cessor's power, many people invest in 
a hardware or software spooler, 
which allows printing to operate as 
a background task while another task 
is carried out in the foreground. 

With concurrency, a spooler is un­
necessary, because the operating sys­
tem allows you to print a file from 
one virtual console while working on 
several others. Moreover, each virtual 
console can be assigned to a different 
printer, so you can print several files, 
each from a different console, on the 
same or different printers, while 
working with other programs. If two 
files are trying to print a file on the 
same printer, the first to begin print­
ing "owns" the printer, and the other 
one must wait until the first is fin­
ished. During that time, all activity 
on the waiting console is suspended. 

Communication is another task for 
which concurrency will prove useful . 
Linking many microcomputers in 
your organization can increase the 
efficiency of each operator because it 
makes available such features as 
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PARA DYNA M  I C S .  An d ,  they p rovide 
more than an att ractive pac kag e.  

Whethe r  a rack m o u nt ,  d esk top ,  
o r  stand alone mod e l ,  
we l l  eng i n ee red h o u s i n g  
can e l i m i  nate i n-service 
fai l u res . Para 
Dynam ics patent- . 
ed , super-effic ient 
heat d issapation 
system s  e n d  

heat re lated fai l u res , the cause of 
two-t h i rd s  of board - l evel fai l u res . 
Para Dynamics constant vo ltag e 
power s u p p l ie s ,  u p  to 680 woe , and 
sp ike s u p p ression c i rc u itry end the 
other common i n'-service p rob lem ­
i rreg u lar l i n e  voltag es . 

Para Dynamics b u i l d s  a variety 
of mod e rn ,  eff ic ient, tro u b le-free ,  ex­
pandable h o u s i n g  system s  for most 
S-1 00 B U S  config u  rat io n s ,  from a s in­
g le 5 114 d rive e n c l os u re to the wor ld . 
famous PRONTO ,  w h i c h  accomo­
dates th ree d rives , f lopp ies ,  hard 
d iscs , or  tape back- u p s .  

Best o f  al  l ,  Para Dynamics enc lo­
s u res are beautifu l .  P lease cal l ,  
today, for f u l l  d etai ls  on t h e  en­
clos u re that w i l l  ass u re you r f ina l  
asse m b ly is  fi na l  , and start a new 
trend i n  you r  sales s u ccess.  

PARA DYNAMICS CORPORATION 
See us at 

& (OmD�'(G' Fall '83
BOOTH 671 

7895 East Acoma Drive , Scottsdale, AZ 85260(602) 99 1 -1600 
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CONTROLLER
I I I8 SERIA L 1/0 PORTS 

3 PARA LLEL 1/0 PORTS 
32 B YTE STA TIC RAM 

• 	 Z80B 6 M H z  PROCESSO R with 3 2 K  
byte R A M  a n d  u p  to 3 2 K  byte ROM 
allows the I PC to be used as a STA N D  
ALO N E  COM PUTER 

• 	 DUAL PORT ON-BOARD RAM available 
to the S-1 00 BUS through either BA N K  
SE LECT or 24 Bit addressing 

• 	 PROG RAM MABLE VECTORS for S-1 00 
Interrupts provide I N  C REASED FL EX­
I BI L  ITY 

• 	 ON-BOA R D  9 5 1  9 I N T E R R U PT CON­
TROLLER for  FAST port servicing 

• 	 4 PROGRAM MABLE 1 6  Bit COU NTER 
T I M E RS 

• 	 BA U D  RATES (50-38.4K Baud) 
• 	 TRANSPARENCY ABILITY - For easy 

D E B  U G G I N G  or I N  IT IAL IZAT I O N  by 
Host through D I R ECT ACCESS to Uarts, 
Parallel  Ports and I nterrupt Controller 

• 	 1/0 H A N D L E R  PROMS avai lable for 
CROM EMCO, ERG* and other S-1 00/ 
I E E E  696 systems 
" Empirical Research Group, Inc. 

CLOCK/WA TCHDOG-RELA Y 

• 	 The WATCH DOG must be "TICKED" by 
the program and G E N E  RATES AUTO­
MATIC RESTARTS via S-1 00 reset pin 
upon timeout. 

• 	 ADJ U STA BLE R ESTART ATTEM PTS 
from 2 to 8 (to prevent D I S K  WEAR) 

• 	 On-board BATTERY BACKE D-U P 
CRYSTAL CLOCK outputs month, day, 

• 	 day of week, hours, m i n utes and sec­
onds down to .01 sec. and i nterrupts at 
preset t imes 

• 	 8 D  PDT D RY CO NTACT RE LAYS - H  ard­
ware delay on dropout, 0-2 seconds 

• 	 8 BYTE battery backed-up RAM P/0 CA RD 
• 	 64 BIT dUTPUTS - 8 Bytes of 8 Bits 

each 
• 	 Outputs can D R  IVE relays 
• 	 32 BIT IN PUTS - 4 Bytes of 8 Bits each 
• 	 2 I n  put Bytes are OPTICALLY I SOLA­

TED 
• 	 2 I n  put Bytes are TTL COM PATIBLE 

Write or telephone f o r  more information, applica­
tion assistance, spec·sheets or price and delivery. 

2800 E. B E R N I C E  ROAD, LANSING, IL 60438 
(31 2) 895-43 1 1  

LETTER­
Q U A L I TY 
PR I NTER 

CON C U R R ENT 
MICROCOMPUTER 

CONCURRENT 
SERVER  NODE 
M ICROCOMPUTER 

HARD 
D ISK 

SERVER AND 
REQUESTOR 
NODE 

REQUESTOR 
NODE 

CON CURRENT 
M ICROCOMPUTER 

R EQ U ESTOR 
NODE 

Figure 2: CP/Net supports concu rrent compu ters connected in a network as well as other 
CPIM-compatible machines . 

shared files, shared resources, and 
electronic mail. Figure 2 shows how 
CP/Net and Concurrent CP/M permit 
each computer to share files and 
other resources (such as printers and 
disk drives) with other computers in 
the network. 

The next level of utility is having 
several virtual consoles running the 
same or different programs at the 
same time. Running the same pro­
grams can be of help to writers or 
reporters, for instance,. who may be 
working on several articles or stories 
at the same time. As an idea strikes 
you for story two while you are in the 
middle of story one, merely hit a key 
and type some notes in that story file. 
To nonwriters, this feature may seem 
unnecessary, but I assure you it is an 
efficient way to work. Flashes of in­
spiration are best recorded quickly. 

This feature would also be helpful 
to a financial analyst who might have 
several spreadsheets running side by 
side in different currencies and who 
might want to use the same base-line 
data and generate figures in pound, 
franc, mark, and yen denominations. 
By switching screens and entering 
common base-line data, the appro­
priate currency spreads can be gen­
erated instantly. 

Theoretical and Realistic Limits 
The number of virtual consoles that 

may someday be supported by a sys­
tem depends ultimately on the mem­
ory available. Let's imagine we manu­
facture computers. Knowing that 
8086/8088 systems provide as much as 
1 megabyte of memory and that Con­
current CP/M can use as much as 90K 
bytes (supporting four virtual con­
soles with full-screen buffers), we 
have about 900K bytes to work with. 
By dividing that value by the number 
of applications programs that are to 
run concurrently, we can determine 
how much memory we can use for 
each application program. 

Taking another approach, we could 
divide 900K bytes by an estimated 
average of how much memory each 
application (including files) will re­
quire to see how many virtual con­
soles we could expect to have in our 
system. This result is still only a 
rough estimate because the operating 
system must grow when the number 
of virtual consoles increases beyond 
four if additional screen buffers are 

· added. 
Sixteen-bit microprocessors other 

than the 8086/8088 have even more 
memory. Motorola's 68000 provides 
up to 16 megabytes of RAM, and the 

262 November 1983 © BYTE Publications Inc. 

http:50-38.4K


--. .. ............. _ 

option your Apple 
Apple speed capability Apple performance 
Z-80® CP/M-compatible package of CP/M 

Then Why just plugging 
CP/M provides everything 

on-board 
gives along 

of microcomputer reference 
CP/M-compatible 

applications, programming 
utilities. professiona1 

programs microcomputer today. 
Condor,"' Advanced Logic Sales 

Headquarters, Way, 
View, 800-ADLOGIC 

-. ............... . _ 

Plug 3,000 new applications 
· into your Apple: 

The CP/M CARD"' plugs CP/M Plus"' (3.0) into any Plug into incredible performance. 
Apple II series computers. Together, the super-fast CP/M CARD and CP/M Plus 

The CP/M CARD gives you the of running your run apflications up to 300% faster than 
II with the and of a professional system. The CP/M CARD is the only II 

system with software. Just plug that offers the speed and efficiency Plus. 
in the CP/M CARD. choose CP/M or your keep along?

standard Apple software at your option. The CARD you need-
Plug into a big, new world of software. including 64K of additional memory, CP/M 

The CP/M CARD you instant access to the world's Plus version 3 .0, CBASIC® language, with 
largest selection software- appropriate installation and guides.

more than 3,000 And, we have the CP/M CARD 
languages and § § Programmer's Kit available for the serious-

So, you, too can use minded programmer. See your local 
business such as WordStar,® dealer Or contact 
SuperCalc,"' and other high- ア Systems'

performance software starting today! 2685 Marine Mountain 
And, you still have access to your CA 94043, or 415-

present library of Apple Software. Adva nced Logic Systems 964-5670 in California.

The CP/M CARD for your Apple II + or //e . 
CP/M, CP/M Plus, the CP/M CARD and CBASIC arc either trademarks or registered trademarks of Digital Research I nc. Z-80 is a registered trademark of Zilog, Inc. WordStar is a 
registered trademark of Micro Pro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer Corporation. Apple is a 
registered trademark of Apple Computer, Inc. 
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6 7 8 I 
U S E R  AREAS 

I 2 3 4 5 9 10 II 12  13 14  15 16 

0 I 2 3 4 5 6 7 8 9 10 II 12  13 14 15 

USER AREAS 
2 3 4 5 6 7 8 9 10 II 12  13 14 15 16 

0 I 2 3 4 5 6 7 8 9 10 I I  12 13 14 15 
U S E R  N U M B ERS USER NUMBERS 

Figure 3: Under Concurrent CP/M, each disk drive supports as many as 16 user areas, which 
are numbered 0 through 15. Any virtual console can log on to any disk drive to access pro­
grams or fiσes. 

80286 from Intel furnishes much 
more than that. Clearly, with such 
abundant memory, tomorrow's ma­
chines will be able to handle many 
consoles, as well as highly sophisti­
cated integrated applications pack­
ages. 

Two to eight virtual consoles will 
probably be offered in the first wave 
of Concurrent CP/M implementa­
tions. Four will probably be the 
average number. After the first wave, 
manufacturers may find themselves 
in a race to add consoles to get the 
attention of increasingly adept users. 

Concurrent CP/M supports up to 
16 logical disk drives-separate flop­
py drives or several virtual drives on 
a hard disk or combinations of the 
two. Any virtual console can log on 
to any disk drive to access programs 
or files. 

And as do other Digital Research 
operating systems, each disk drive 
supports as many as 16 user numbers 
(areas), numbered 0 through 15 (see 
figure 3) . These areas are partitions 
within the file system's environment 
for grouping files. Files that are to be 
accessed by any or all user numbers 
on the drive are placed in user 
number 0 and given the system attri­
bute. Otherwise, you must be work­
ing in the user number to access files 
within it. 
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Concurrent CP/M does have some 
limitations. Because disks are fre­
quently shared by processes on dif­
ferent virtual consoles, you must be 
careful not to have an open file on a 
disk you're removing. In many 
implementations, you will be able to 
tell this from the status line. 

Occasionally you will come across 
a program that requires a lot of mem­
ory, Certain spreadsheets, debuggers, 
and assemblers fit into this category. 
If they are loaded first, they could use 
all available memory and prevent you 
from loading other programs. It is 
wise, therefore, to load these last, so 
that they can use only what memory 
is left. 

Certain applications programs 
create temporary files during their 
operation that never appear in the 
directory. For that reason, if you load 
several programs from the same 
drive, they should be loaded in dif­
ferent user numbers to prevent the 
process on one console from over­
writing the temporary file of a pro­
cess on another. 

Concurrency on the IBM PC 
The most popular implementation 

of Concurrent CP/M thus far is on the 
IBM Personal Computer. The PC is 
designed to support four virtual con­
soles with a minimum 256K bytes. 

Because the PC version of the oper­
ating system requires 90K bytes (with 
all four screen buffers used), you 
really would not want to run the sys­
tem with less than 256K bytes. 

A PC running Concurrent CP/M 
requires at least two disk drives. To 
load the system, the boot disk must 
be placed in drive A and a system 
disk in drive B. When the system is 
running, the boot disk is removed 
and applications programs are 
loaded from drive A.  On the XT 
hard-disk version of the PC the sys­
tem can be automatically booted from 
hard disk when the power is turned 
on. 

The system supports both serial 
and parallel printers, the number of 
which is determined by the number 
of printer cards installed, either in the 
main motherboard or in an expan­
sion interface. Both color and mono­
chrome monitors can also be used 
with Concurrent CP/M. 

Other Machines That 
Can Run Concurrent CP/M 

The list of OEMs (original equip­
ment manufacturers) signed up for 
Concurrent CP/M is a lengthy one 
and is growing longer every day. It in­
cludes Digital Equipment Corp., 
Texas Instruments, National Cash 
Register, Fujitsu, Nippon Electric, 
Olympia, Eagle, Corona, Com­
modore, MADD, Vector Graphic, and 
Toshiba. 

Computer systems using Concur­
rent CP/M may differ; they will prob­
ably boot differently, support dif­
ferent subsets of the CCP/M utility 
superset, or have a different status 
line. Most of the initial hardware 
implementations will support two to 
eight virtual consoles, and some 
OEMs will also provide unique hard­
ware enhancements that will later 
build upon the operating system's in­
herent power. 

Popular Application 
Combinations · 

One of the beauties of concurrency 
is that it becomes more useful as the 
operator becomes more adept. It is 
also immediately usefut even to the 
novice. A typical novice might, for 
example, run only one applications 
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Comments From 1 983 LA AdaTEC Compiler Faire 

" . . .  JANUS/Ada encompasses at least 5 times as much 
of Ada as Supersoft, including many of the more exotic 
features of the language." Creative Computing 

" . . .  The compiler performed exceptiona lly well . . .  the 
linker performs flawlessly . . .  the error handling is excel­
lent . . .  RR's support is the best I've ever encountered. " 
Info World 

Encouragement of this kind deserves a just reward; 
we now intend to complete our compiler and submit 
it for validation. 

"The compiler breaks new ground in the microcomputer 
field with its excellent runtime error-checking code and its 
excellent compiler error messages." Microsystems 

"They're (RRS) honest to a fault, so they call their 
language JANUS; but its more nea rly Ada tnan any other 
microcomputer implementation I know of . . .  I watched 
some of the demonstrations and it works. " 
Jerry Pournelle, Byte 

Our Ada line is available on the following operating 
systems: CP /M, CP / M  -86, MS-DOS, PC-DOS and 
CCP/M-86 

Available from the following distributors: 

Westico, Inc. 
25 Van Zant, St. 
Norwalk, CT 06855 
(203) 853-9880 

Marfam Corporation 

5340 Thornwood Dr. Suite 102 
San Jose, CA 95123 
(408) 226-0 1 70 

Suntex Data 

Internationally 

S-1 00 Systems 
3687-4 Shobumachi 
Obayashi 
Saitama, Japan 346-01 
04808 (5)04 16:  

Micronix 
1 1  Blackmore St. 
Windsor 4030 
QLD. Australia 
(07)57 9152 

04808(5)6565 Nord-Micro Informatique 
155,  rue du Fauburg St. 
Denis 

1 0 1 75 Harwin Suite 100 
Houston, TX 77036 
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(1)205-39-47 JR SoFTWARE, INC. 
P. O. Box 1 512 Madison, Wisconsin 53701 
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OPTIMIZING C86™ 
is now (8/1 5/83) in Beta Test. 

Call us to see if it is available now. 

Any customers who purchase the current product will 
be able to upgrade to Optimizing C86 without charge. 

It  Includes the following improvements from C86 1 .33: 
• Substantial ly faster execution speed of the programs you write. We've 

seen some programs run 300% faster. Overall speed has been 
improved along with 1 /0 and str ing handl ing .  

• 1 , 000K Addressing of code and data is supported as a compi le-time 
option - "Large Model" 

When released commercially it will also have: 
• Object module format compatible with your OS and Assembler 
• 8087 code lnl lne (faster execution) 
• Option for Assembler output from the compi ler 
• Extra functions for MSDOS 2.0 

• New manual has examples for every l ibrary function 

Other Notes: 
• ISAM products and products compati ble with C86 and with 

OPTI M IZ ING C86 are avai lable from some of. our customers. Graphics 
and screen manipu lation function l ibraries are avai lable. Ask for a 
product l ist. 

• C_to_dBASETM is in Beta Test by C l .  It is a package to interface C86 
with dBASE f i les. Heavi ly annotated source to the product and a 
function l ibrary are included. Save time and learn C86 quickly. 

• A C86 User's Group is bei ng formed. 

C86TM - For Professional Programmers 
OFFERS "C" FOR PC-DOS, CPM-86,® MS-DOS, M PM-86: 

• FULL IMPLEMENTATIO N  of C-Syntax and Library. 

• NO ROYALTIES-include routines from our Library in  your 
commercial software without paying us royalties. 

• LIBRARY SOURCE makes customization easy for you. 

• LIBRARY EXTRAS include math, trig, much more. 

• FAST CODE-the Jan uary Byte benchmark showed C86 to 
be fast, 8087 support is included. 

• OVERLAY SUPPORT helps with large programs. 

• A LIBRARIAN supports object and source modules. 

• ROMABLE programs may be written. 

• ASSEM BLER may be incl uded to write a function. 

• HOTLINE SUPPORT brings competant and prompt help. 

See your local Dealer or Call Computer lnnovat•ons to All formats available:0 Buy C86 for $395. PC. Rainbow. Victor. Z100, elc.0 Get Details. VISA and Mastercard accepted. 

CB6 IS a trademark ol Computer Innovations CPM-66 
and MPM-86 are reg1stered ol Digital 
Research. MSOOS is a trademark ol PCDOS 
IS a trademark ol lnternattonat 8us1ness MachinesPrices subject to change without notice. 

II Computer Innovations, Inc.10 Mechanic St. 
Suite J-153 
Redbank. NJ ono1 
Pl1one: (201) 53().0995 

266 November 1983 © BYTE Publications Inc. 

Library 
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programs,
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l i brary. 

OPTIMIZING CB6 and C_to 
_dBASE are trademarks of 
Computer Innovations. dBASE 
is a trademark of Ashton-Tate. 
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program and use another console to 
run system utilities. It is helpful to a 
beginner to be able to have the disk 
directory on one virtual console and 
the HELP utility on another, so that 
while he learns how to use the sys­
tem, useful reference tools are always 
on line, only a keystroke away. 

For those who make intense use of 
a particular applications program, it 
can be useful to have several versions 
of that program on the computer at 
one time. Such a setup would permit 
you to jump from one process to 
another without having to save, 
unload, and load another file. 
Managers can thus have several 
department's budgets on line on dif­
ferent virtual consoles, for instance, 
to permit quick comparisons of the 
impact of a percentage change on 
each. 

More popular applications con­
figurations will combine programs 
that will be more powerful to a user 
when run concurrently rather than 
serially. Consider the programmer 
who can simultaneously run a de­
bugger, an editor, and a compiler or 
assembler. As the debugger turns up 
bugs on one virtual console, the pro­
grammer can switch to another con­
sole and begin editing the program 
immediately, while on a third console 
the compiler works on a program 
that had been debugged earlier that 
day. After each edit, the programmer 
can then switch back to the first con­
sole, find the next bug, switch back 
to the editor, and continue in that 
manner until all the required tasks 
are completed. What used to be a 
long tedious linear process thus 
becomes an interactive one, eliminat­
ing much idle time. 

Similarly, consider the busy project 
manager, who may have a word pro­
cessor on one virtual console, a 
spreadsheet on another, a database­
management program on a third, 
and the fourth connected to a 
modem awaiting a call. When the 
data is phoned in, it is stored in a file 
that can be shared by any of the other 
processes. It can be entered into the 
database or used by the spreadsheet 
as input for other projections, which 
may then be entered into the report 
being written on the ':"ord processor. 
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Gifford gives you more. 
When you go with Gifford, you 

get more than you ever thought 
possible from a m ultiuser computer 
system. Or a computer company. 
More productivity. More flexibil ity. 
More expandabil ity. More speed. And 
more support. 

It means total performance for 
every Gifford customer. 

Gifford systems can run both 
8 and 16-bit programs, givi ng you an 
incredible choice of over 5,000 
CP/M® or MP/MlM applications. And 
we developed this feature, so when 
we say it  really works, it really does. 

In addition, our systems can run 
popular single user programs, while 
giving you multiuser benefits such as 
the abil ity to share resources l ike 
printers and hard d isks, plus 
advanced security features to protect 
sensitive information. And you can 
run true multiuser programs with 
features like file lockout, record lock­
out and shared data bases. 

All Gifford systems use Compu­
Pro's proven S-100 based products, 
making it easy to accommodate any 

performance enhancements. 
For example, expansion's a snap 

. . .  literally. Just snap in an expansion 
board, add a terminal, and you're 
ready to handle more. And since 
every system has twenty bus slots, 
there's plenty of power for everyone. 

Gifford keeps on giving. 
To make absolutely sure you get 

all the performance you hire, we 
support everything we sell. Should 
you ever need to call us, use our 
hotline to reach a knowledgeable 
representative. 

And, if the problem can't be 
solved with words, it can be diag­
nosed via modem. If  the problem is 
hardware related, we' ll replace any 
defective CompuPro part within 24 
hours free for two full years. Support 
continues with our two, three and 
five day hands-on seminars. 

Meet our specs. 
Just look at what our popular 

$9990 three user system includes : 
320K static RAM memory, two 8" 
DS/DD floppies, the Gi fford FS -21 

Winchester 21Mb drive, a CompuPro 
enclosure with IEEE 696/S-100 bus 
with 20 slots and nine 1/0 ports. 
Plus dBASEII;'" SuperCalc-86lM 
and MP/M-86:"" 

Other exclusive features include 
time accounting for users and 
projects, electronic mail, system 
scheduler, non-destructive memory 
test, MP/M II queue calls, and more. 
As well as expansion capabilities for 
up to six users. 

Make the cut. 
I f  you need our kind of perform­

ance, cut the coupon or g ive us a 
call. We' l l  send you a free brochure 
detail ing our exclusive high perform­
ance features, our two year warranty, 
and the benefits of selecting an IEEE 
696/S- 100 b us-based system. 

But i f  you don't need to hire us, 
there's only one possible reason. Yo u 
already have. 

Gifford Computer Systems is a Full 
Service CompuPr[ Systems Center. 

The powerfu l Gifford System 321 
shown with optional GCS-80 terminals. 

1922 Republic Avenue, San Leandro, CA 94577 
(41 5)  895-0798 A division of G&G Engineering 
I'D LIKE THE WHOLE STORY. 
Please send me your brochure. 

Organization 

C it y• State__Zip__

11I 0 Please have a represe ntative call me. By·P 
· - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - --------·----.. GIFFORD COMPUTER SYSTEMS D San Leandro, CA ( 415) 895-0798 D San Francisco, CA ( 4 1 5 )  391-4570 D Los Angeles, CA ( 213) 477-3921 D Miami, FL ( 305) 665-9212 D Houston, TX (713)  877-1212 D Amherst, NY ( 7  16) 833-4758 D Telex: 704521 D 
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Photo 1: Two examples of dynamic windows, which allow a user to work and monitor several other consoles at the same time. 

Moreover, the data can be made avail­
able to different processes in a frac­
tion of the time and by fewer people 
than it would have taken otherwise. 

Consider the secretary who is con­
nected to a network and has a word 
processor on one virtual console, a 
critical-path schedule on another, 
and an appointment calendar on a 
third. That secretary can receive in­
put and transmit output to a large 
number of sources efficiently and, 
more important, be more up to date 
each time information is sent out 
than was ever possible before. 

The Future of Concurrency 
Concurrent CP/M is having an im­

pact on software developers. Inte­
grated software packages represent 
the first step in the development cy­
cle of a new generation of software, 
and other enhancements are appear­
ing. For example, it has already 
become possible to interact with pro­
cesses on several virtual consoles by 
means of dynamic windowing (see 
photo 1) . As you work on one con­
sole you can use one or more win­
dows, of whatever size you specify, 
to show you what is going on in real 
time in other consoles. Furthermore, 
you can log on to any console being 
monitored and send input to it. A 
programmer can thus see which bugs 
are turning up on the debugger with­
out ever having to leave the editor 
and simultaneously see how the 
compiler is running without having 
to log on to its virtual console. 

Similarly, a project manager can 
use dynamic windowing to monitor 
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data being received by a modem 
through a window in his word pro­
cessor without having to switch 
screens. Furthermore, the manager 

· 	 can also work on those consoles 
because they are dynamic (i.e. , it is 
possible to interact with them) . In 
other words, if he presses the func­
tion key to log on to console 3 and 
has customized the window so that 
he can see enough output, the man­
ager can work right there without 
switching screens, while also mQni­
toring several other consoles. It may 
take some effort to customize each 
window to be able to see the crucial 
screen output needed, but the results 
can be impressive. Going back to the 
TV analogy, it's like having a small 
window in the corner of your TV 
screen showing you what's happen­
ing on the news while you're watch­
ing MASH. When a commercial 
comes up during MASH, you can 
always switch the big screen to the 
news and put the MASH channel in 
the window to wait for that commer­
cial to end. 

The hardware implications of con­
current processing are not as easy to 
speculate about. Because many ma­
chines handle concurrency well, it 
may be some time before we see 
hardware designed around concur­
rent processing. However, features 
that are desirable for this environ­
ment include the hard disk, which 
can alleviate file-storage problems; 
multiple floppy drives, for those who 
want to eliminate shared drives; and 
larger monitor screens to allow add.i­
tional and bigger windows. 

Conclusion 
Three concepts can be used to 

summarize the effects of concur­
rency : synergy, holism, and heuris­
tics. Synergy is the total effect of 
separate processes working together. 
It describes the cooperative action 
that single-user Concurrent CP/M 
permits. 

Holism is the tendency in nature to 
produce larger organisms from 
ordered groupings of smaller organ­
isms. It is exemplified by people ex­
ploring the manifold possibilities that 
16-bit computing technology repre­
sents and applying it to their needs. 

Finally, heuristics, the principle of 
discovery as it applies to learning, 
will be practiced as computer users 
and designers discover the capabili­
ties of concurrency. Concurrent pro­
cessing will exert a powerful in­
fluence on the development of hard­
ware and software and the user in­
terfaces to both . 

Computer users have become more 
aware of how human thinking differs 
from the way a computer "thinks" 
and are not as easily impressed by 
computers as they once were . Users 
now want enhancements that are ex­
tensions of the way they work; they 
don't want to be forced to adjust to 
the way a computer works. Concur­
rency is such an enhancement. It's an 
idea whose time has come. • 

Joe Guzaitis is cu rrently a senior tech nical writer 
at Digital Research Inc., 160 Central Ave. , Pacific 
Grove, CA 93950. Prior to joining Digital Research 
he was an editor for CTB!McG raw-Hill in 
Monte ret;, California and before that a project direc­
tor with SRAIIBM in Ch icago. 
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Microsoft languages 
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more 16-bit systems. 
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you r  programs written in  Microsoft lang uages find 
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booklet."The M icrosoft La nguage Fami ly:· A family 
of tools that g ive you r  prog rams access to the 
largest instal  led base of 1 6-bit syste ms. 
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Novation PC 1200B TM Modem 
+

Crosstalk XVI rM software 
+

all accessories. 
Access 1-2-3 is a simple idea. 
It means you can now walk 

into your nearest computer 
outlet, buy one package off 
the shelf and walk out with 
the best fully integrated communications 
system for your personal computer. 
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our PC1200B-plus Crosstalk XVI , the best available 
software- added instructions and whatever else is 
needed for your particular computer-and put them all 
in one box. 

The advantages: 
First, you get a total system. No missing parts. No 

wrong parts, either. You can be sure you have all you 
need and all you need to know. 

Second, it's the best system you can put together. 
Absolutely no compromises. You simply take it home, open 
the box, hook it up, and start up. Your only surprise will 
be how really easy it  all  works . 

The best modem. 
It's our PC1200B modem in a format to fit your par­

ticular computer. 
The Large Scale Integrated circu itry is our own 3rd 

and 4th generation design. It's the most advanced tech­
nology, eliminating all kinds of parts and running better 
and cooler. 

The right software. 
The Crosstalk XVI programmers have 

pulled off a little magic. Without com­
promising a bit on all the things you want 
and need to do , they've made them all 
easier to do on our PC1200B modem. 

No wonder Crosstalk XVI is recog­
nized as the best in its field. 

Easy 1-· z, 3 instructions. 
The new instructions that go 

with the Access 1-2-3 series 
help make your life 
easier, too. You don't 
have to know a byte 
from a baud to get 
going. H igh-tech talk 
is out. Plain English is in. 

Cables and connectors. 
If your particular computer needs 

a cable and connector, they'll be in the package. No big 
deal, of course- unless you've gone through the frustra­
tion of piecing together a system with something less 
than expert help. Well ,  no need to worry here. With 
Access 1 -2-3 it doesn't matter who's minding the store. 

The expertise is built in. 

Available now. 
IBM PC, IBM PC XT, 

Columbia Multi-Personal, 
Compaq Portable, Corona 
Portable PC. 

The first models in our Access 1 -2-3 series 
are at your dealers right now. 

More models are being added and we'll  
soon cover all of the important personal 

computers. See your dealer for the latest l ist. 

And the price. 
Packaging up a sensible system has let us do some­

thing sensible for the price , too. Entire system-
only $595. 

Included : CompuServe 
Your Access 1 -2-3 system now carries an extra 

bonus - two hours of free demonstration time on one of 
the most extensive and best data banks, CompuServe. A 
nice way for your computer to meet the data world. 

Talk to your dealer today. 

All of the features you want and need. 
• LSI smart modem, 300 or 1200 baud, full duplex, uses just one 

slot on all models. -

• Crosstalk XVI software . 
• Directory for single stroke log-on to 40 separate entries. 
• Auto dial (Touch Tone or rotary) , auto log-on, auto answer. 
• Telephone line status, busy detect and automatic redial. 
• Auto monitoring through computer speaker. 
• Captured data to prin ter, disk or buffer transfer. 
• Disk to disk transfer. 
• Extensive error-checking and automatic retransmission. 
• Display of transmission time for each file with baud rate and 

available disk space. 
• Complete on-line control of stop bits, parity, baud rates, duplex. 
• Modem self-tes t .  
• Full 2 )' ear warranty. 

ACCESS 1·2·3 by Novation 
Circle 333 on inquiry card. 

N ovation , Inc. , 20409 Prairie St. , Box 2875 
Chatsworth , CA 9 1 3 1 1  • (800) 423 -5419 
In Cal ifornia:  ( 2  1 3 )  996-5060 
Access 1 -2-3 and PC\2008 are trademarks of Novation, Inc. 

Crosstalk XVI is a trademark of Microstuf Inc. 



The IBM PC Meets Ethernet 
Adoption of Ethernet technology enables IBM PCs to share 

peripherals and information 

by Larry Birenbaum 
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Photo 1: 3Com's Ether/ink, consisting of a plug-in board and disk-based software. 
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Local networking, the interconnec­
tion of computers located within a 
building, provides a unique comput­
ing synergy whose effectiveness is 
most dramatic in the case of personal 
computers. 

The technology involved in local 
networking of personal computers 
(LNPC) combines the friendliness, 
accessibility, and large software base 
of personal computers with the ex­
tensibility and cost savings of local 
networking. This article reviews how 
one popular local network, Ethernet, 
was applied to the IBM Personal 
Computer (PC) . 

Local Networking of PCs 
Local networking of personal com­

puters provides three major benefits : 
peripheral sharing, information ac­
cess, and personal communication. 
The most obvious benefit is perhaps 
peripheral sharing, which, for exam­
ple, enables networked PCs to share 
printers and high-performance disks. 

' Another important example of pe­
ripheral sharing is extra-network ac­
cess in the form of shared mainframe 
gateways, such as IBM's 3270 and 
modems. 

The principal motivation for pe­
ripheral sharing is to distribute the 
cost of expensive or seldom-used pe­
ripherals among the entire PC com­
munity. Less recognized, but equal­
ly important, are ergonomic improve­
ments-sharing of centralized disks 
and printers that make for smaller 
and quieter workstations. 

The second benefit, information ac­
cess, enables several networked PCs 
to share common information. Infor­
mation sharing has a significant im­
pact on personal productivity not 
only because of the ease and speed 
of access, but also because the infor­
mation is more timely and up to date. 
And data resident in one place, 
multiply accessed, isn't prone to 
errors of transcription and media 
conversion. 

The most underrated benefit of 
LNPC is personal communication, as 
epitomized by electronic mail. To be 
cost-effective, electronic mail must be 
actively and widely used. Such wide 
use is often difficult to document in 
advance, therefore preventing the 

cost justification needed to get ap­
proval for electronic mail's implemen­
tation. Nevertheless, any experienced 
electronic-mail user can attest to the 
very real productivity improvements 
that electronic mail provides :  it per­
mits the managing of communication 
at the user's convenience, eliminates 
"telephone tag;' and it allows the dis­
pensing of information directly, 
quickly, and reliably. 1 
Ethernet 

A technology capable of imple­
menting these three benefits-pe­
ripheral sharing, information access, 
and personal communication-on 
personal computers, Ethernet is a 
high -p erformance, bus-oriented 
local-networking system initially de­
signed by Xerox Corporation in the 
early 1970s. It was later promulgated 
as a standard by Digital Equipment 
Corporation, Intel Corporation, and 

Ethernet is a hardware 

standard that defines 


connecting equipment. 


Xerox and has since been adopted by 
numerous other companies, includ­
ing Apple, Hewlett-Packard, NCR, 
Data General, ICL Ltd . ,  and Fuj itsu. 
Equally significant is the adoption of 
Ethernet by local-networking stan­
dards bodies, such as the IEEE . 

Ethernet is a hardware standard; it 
solves fundamental problems of 
equipment interconnection. It does 
not, however, address all the higher­
level (software) protocols. Neverthe­
less, as a standard, Ethernet does 
pave the way for efficient communi­
cation among a wide variety of com­
puter equipment, from mainframes, 
through minicomputers, to personal 
computers. On the 3Com in-house 
network, for example, about 50 com­
puters from DEC, Apple, IBM, Altos, 
and other manufacturers all com­
municate with one another at various 
levels. 

As a consequence of this standard­
ization, Ethernet hardware conforms 
to a standard architecture whose 
components are interchangeable re-

How Ethernet Works 
Obviously, some cunning scheme must 

be employed to enable several PCs to share 
the same piece of wire. b1 the case of Ether­
net, it's a packet-switching access method, 
formally knmun as carrier-sense, multiple­
access with collision detection (CSMAI 
CD). Like many technical terms, it sounds 
more formidable than the concept it 
represents. 

Even; station has a unique address. Data 
to be transmitted is first divided into 
"packets," each one bearing the address of 
the destination station. To send a packet, 
the sending station first listens to the cable 
to see if it's busy; when the cable is quiet, 
the sending station transm its the packet. 
The packet, heard by all stations, is cap­
tured by the one with the matching 
address. · 

An interesting situation arises when two 
stations hear a quiet cable and apply their 
packets simultaneously, which, not sur­
prisingly, res ults in garbled data. It is im­
portant that such "collisions" are detected 
by the stations, whereupon thetj each wait 
a random amount of time and simply re­
transmit. 

At 10 Mbps, Ethernet is an efficient sys­
tem in practice. In one large, heavily loaded 
Ethernet implementation, it was found 
that average utilization was less than 3.6 
percent during the busiest hour of the day. 
Also, collisions are rare events, with 
servers involved in one per hour on the 
average (two per day for user stations) on 
this network. 

gardless of manufacturer. The bus 
part of Ethernet is a coaxial cable 
(figure 1) . Stations can be attached to 
this cable anywhere by way of an 
Ethernet transceiver and a multiwire 
drop cable. The drop cable, in turn, 
attaches to an Ethernet controller, 
which plugs into the computer. 
Seven companies have announced 
commitments to supply Ethernet 
controller ICs (integrated circuits), an 
important impetus to Ethernet's 
success. 

The coaxial cable can be strung 
around a building according to com­
munication needs. Each coaxial seg­
ment is limited to a length of 500 
meters; the use of repeaters allows 
stations to be up to 2.5 kilometers 
apart. The number of stations is 
limited to 100 per segment and to 
1000 per network . 
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We 've been selling th ese 

in dus trial-quality assemblers to 

th e de velopment system m ar­
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available for th e CP/M market. 

FEA TURES: 
• Fully relocatable 
• 	 Separate code, da ta, stack, 
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• 	 Generates appropria te HEX 

formatted object files 

• Macro capability 
• 	 Conditio nal assembly 
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• 	 Supports manufacturer's 
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• 	 Expanded lis t of dire ctives 
• 	 1 year free upda te 

Assemblers now available inclu de: 
Chip Price Chip Price 

1802/ 1805 $495 NSC800 $495 
805 1 F8. 3870 

Figure 1: A typical Ethernet connection. 

A notable feature of Ethernet is its 
transmission speed of 10 Mbps 
(megabits per second). In addition to 

shared by PCs were printers and 
disks. Printing, dubbed Etherprint in 
Etherseries terminology, was to be 
spooled to improve performance and 
enable concurrency. Disk sharing, 
called Ethershare, had to be imple­
mented in such a way as to permit 
data sharing while realizing price­
performance benefits. Etherprint and 
Ethershare are now the fundamental 
services; other 3Com-supported ap­
plications include functions such as 
electronic mail (Ethermail) . 

The architecture for realizing these 
services is based on user PCs and 
servers, as shown in figure 2. User 
PCs are the workstations of in­
dividuals; servers are computers at­
tached to the high-performance 
disks, printers, and other shared 
resources, such as electronic-mail 
"post offices:' 

Three server types are available: 
PC, AP, and VAX. At the low end, the 
PC Network Server consists of a stan­
dard IBM PC, IBM PC XT, or IBM PC 
look-alike, with a 3Com Ethernet in­
terface and appropriate software. A 
hard disk is required to support 
Ethershare service but is optional for 
Etherprinting. A medium-range sys­
tem, the AP Network Server is a 
separate 3Com box containing a 
high-performance processor and a 
30-megabyte disk, with an optional 

facilitating high-performance com­ printer, disk, and tape add-ons. The 6500/ 0 1  /02 Z8 
6800/ 0 1  /02 Z80 munication applications such as disk high-end server is a standard DEC 6805 495 9900/9995 595 
6809 sharing, this speed makes networks VAX computer running the UnixZ8000 695 

495 68000 695 with very large numbers of stations operating system, combined with a 
viable. 3Com Ethernet interface and soft­

Network Architecture Defined 
In early 1982, 3Com began investi­

gating the application of Ethernet 
technology to the world of personal 
computers. Many would have con­
sidered this mission misbegotten, 
claiming that Ethernet couldn't, 
wouldn't, and shouldn't be used with 
personal computers. It had a reputa­
tion for being too complex, too ex­
pensive, and even too fast for hum­
ble little microcomputers. Un­
daunted, 3Com proceeded to define 
a network architecture suitable for 
personal computers, called Ether­
series, initially focusing on the IBM 
PC. 

Clearly, the main peripherals to be 

ware. In this VAX-based system, the 
server code coexists with the cus­
tomer's normal VAX/Unix operations. 

All three servers provide virtually 
identical services and are in fact in­
distinguishable to user PCs. In order 
to achieve multivendor support, they 
were carefully developed to have no 
specific PC dependencies. Ether­
share, Etherprint, and other network 
services are each composed of two 
parts operating in concert, one in the 
user PC and the other in the server, 
communicating over the "ether;' in 
this case, coaxial cable. To maximize 
overall performance, the two-part 
partitioning shifts responsibilities 
from the servers to the user PCs 
whenever possible. Moreover, servers 
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Figure 2: The Etherseries networking environment. 

implement extensive caching and 
buffering. 

A critical obj ective was to realize 
one of LNPC's major advantages : 
modular extensibility. A local net­
work permits smooth growth in com­
puting resources; servers can be 
added as existing servers become 
overloaded or as the cost of special 
peripherals, such as laser printers, 
becomes justifiable. (A network's 
degree of standardization becomes 
very important in these situations. )  

Relative to the Etherseries architec­
ture, extensibility requirements dic­
tate that multiple servers operate in 
a fully integrated fashion, almost as 
if they are one. This integration is 
achieved by enforcing unique user 
names across the entire network. 
That a particular user is actually 
assigned to a particular server be­
comes a condition that's transparent 
to users. For example, a user can log 
in or send a mail message without 
regard to the specific servers in­
volved. Another powerful example of 
this integration is the ability to access 
another user's data by simply speci­
fying that user's name, regardless of 
where the data actually resides. 
However, a unique server name can 
be invoked-if, for example, a user 
wants to produce a hard-copy output 
on a particular network printer. 
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An Interface for the IBM PC 
All this elegance would have been 

for naught without a viable Ethernet 
connection for PCs. Three technical 
obstacles-space, power, and cost­
faced the 3Com hardware designer. 
Before the IBM PC interface, the 
smallest complete Ethernet connec­
tion measured 100 square inches, 
drew 30 watts, and cost about $1800 
for the controller, transceiver, and 
drop cable. The IBM PC restricts the 
connection to 52 square inches and 
about 5 watts . 3Com knew the cost 
had to be kept under $1000. 

The space and power solution was 
based on VLSI (very large-scale in­
tegration) . 3Com collaborated with 
Seeq Technology in the development 
of what turned out to be the first 
commercialized Ethernet chip, the 
Ethernet Data Link Controller, which 
handles the entire Ethernet algo­
rithm. This controller is the func­
tional equivalent of about 50 standard 
ICs and consumes one-fifth their 
power. 

Although. VLSI promised drastic 
cost reductions, additional economiz­
ing was needed to meet the price 
goal. The breakthrough was to imple­
ment the transceiver on the same 
printed-circuit board as the controller, 
thus saving the cost of an outboard 
package and drop cable. A radical 

new transceiver design, smaller and 
less power-hungry, was concocted, 
and the result was a fully compatible 
Ethernet interface that plugs into one 
slot of the IBM PC (photo 1) . 

Recalling the Ethernet hardware ar­
chitecture (figure 1), using an on­
board transceiver means that the 
coaxial cable can be connected to the 
PC itself. Standard Ethernet coaxial 
cable is relatively expensive and in­
flexible and thus not suitable for this 
application. Instead, 3Com promoted 
the use of Thin Ethernet, which is 
nothing more than standard 50-ohm 
RG-58 coaxial cable, a TV-like cable 
that is less expensive, more flexible, 
more readily available, and easier to 
install than the standard cable. The 
only drawback of Thin Ethernet is 
that the cable has greater electrical at­
tenuation, reducing the single-coaxial­
segment limit from 500 meters to 300 
meters. 

Emulating a Real Disk Driver 
With the feasibility of a low-cost 

compatible personal computer Ether­
net interface proven, the challenge 
fell to the software designers to pro­
vide an effective software comple­
ment. Not surprisingly, the software 
took about four times the effort that 
the hardware did. (Etherseries is 
comprised of about 85,000 lines of 
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Figure 3 :  Anatomy of a disk request. 

code.)  
The primary objective was clear: to 

introduce Ethernet software into the 
IBM PC in such a fashion that 
networking would be implicitly af­
fected without any applications pro­
gram being aware of it .  This 
transparency was the foundation on 
which 3Com intended to support 
every existing MS-005 program . 
That philosophy is shared by several 
other networking vendors, but its at­
tainment can be measured only by 
degree. 

3Com had several secondary objec­
tives relating to transparency. One 
was to make the networking facilities 
available not only to application pro­
grams, but also to all MS-005 com­
mands and to MS-005 itself. For ex­
ample, standard commands such as 
OIR, COPY, PRINT (the print-spool­
ing command), and even CHKOSK, 
plus built-in operations such as Shift­
PrtSc and Control-PrtSc, were to op­
erate without change as they would 
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normally. For reliability and support 
reasons, another important obj ective 
was to avoid operating-system modi­
fications, thus promising easier up­
grades to new versions of MS-005. 

The addition of a special network 
driver to MS-005 was the natural 
approach, but this had to be con­
sidered in light of the transparency 
objective. While the integration of 
custom device drivers is a fully sup­
ported facility in MS-005, how 
would standard programs avail them­
selves of the network services with­
out explicitly invoking the network 
driver? 

The answer was to have Ethernet 
software emulate a real disk driver. 
(For the purposes of this discussion, 
we will focus on the shared-disk facil­
ity; the spooled-printing develop­
ment followed similar trade-offs and 
implementation . )  The idea was to 
have any program, command, or 
function that normally uses a disk 
automatically wind up using the 

analogous network service, Ether­
share. 

The user's selection of a real disk 
or a network disk is accomplished 
simply by the MS-00 5 drive ID 
specifier. The network driver appro­
priates its own specifiers; for in­
stance, 0:  through G: ,  distinct from 
the real-disk specifiers, say A : ,  B: ,  
and C: .  The network specifiers are 
called virtual drives, and referencing 
them causes disk requests to access 

· virtual disks, or volumes, that actual­
ly reside on a server. In all other 
respects, the virtual disks appear 
identical to real disks-those within 
a user PC. 

Let's examine au MS-005 disk re­
quest (figure 3) . The application 
makes an initial call in the form of 
file/record to the operating system. 
MS-005 references privileged disk 
and file tables to locate the record on 
the disk, treating the disk as a linear 
space. It converts the request to a 
logical sector number. Normally this 
number would be passed on to the 
disk driver, which then would con­
vert the request to head/track/sector 
information and would access the 
disk controller directly. But in the 
case of a virtual-disk request, MS­
005, directed by drive ID, passes 
the request on to the Ethershare 
"disk" driver. This driver passes a 
logical sector number on to the 
server, which accesses the appropri­
ate volume. 

The communication protocol em­
ployed is the nonproprietary Xerox 
Network Systems (XNS) protocol. 
For this service, the Packet Exchange 
Protocol option was used to send a 
disk read or write request to the 
server and receive the data (read) or 
acknowledgment (write) . In the rare 
cases when nothing is returned, the 

. request is simply retransmitted. 

Managing Network Data 
A problem related to disk requests 

centers on how servers' virtual 
volumes get assigned to users' virtual 
drives. This assignment is achieved 
through the use of supplementary 
commands supplied with the Ether­
series software. 

Every user is assigned to a specific 
server. There, each user owns a set 
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of named volumes, each of which can 
be dynamically associated with any 
virtual drive. The first step in access­
ing this data is to use LOGIN. This 
step serves three purposes : it auto­
matically locates the particular server 
to which a user is assigned; it estab­
lishes the user's private volume do­
main; and it identifies the user for 
other purposes, such as Etherprint 
printout banners and Ethermail 
delivery. User IDs can be protected by 
a password for LOGIN. 

The next step is to join a volume, 
by name, to a local virtual drive using 
the LINK command. (This step is 
analogous to inserting a disk .) Once 
connected by a LINK command, the 
drive is accessed normally. This 
framework provides a convenient 
mechanism for data sharing, which 
is achieved by using LINK to associ­
ate other users' volumes to your 
drives as governed by a concurrency 
and security system. There are three 

Supplementary 
commands assign 

servers ' virtual volumes 
to users'  virtual drives. 

types of volumes: Private volumes 
provide read/write access to one user 
at a time; public volumes provide 
single-writer, multiple readers access; 
and shared volumes provide read­
write access to any number of users. 
Appropriate defaults coupled with 
volume passwords determine who 
can access what. Any volume on the 
network can be so linked, regardless 
of what server it's on. 

To realize the full potential of data 
sharing in LNPCs, a small but vital 
additional capability is required: con­
current file update. While network­
ing systems can control concurrency 
at the volume (or even the file) level, 
no workable system has been devel­
oped to automatically (i.e. , without 
program change) interlock record re­
quests because systems software can­
not accurately foresee when a pro­
gram has finished with a record. To 
address this problem, Etherseries 
and other systems provide sema­

phores or abstract flags that enable 
programmers to synchronize theii­
own accesses from multiple PCs. 
Semaphores are managed by a com­
mon server and can be tested, 
locked, and unlocked. 

An Assessment 
How well has the Etherseries net­

working approach satisfied its objec­
tives? Use of the Ethernet hardware 
standard and the public XNS proto­
cols have addressed the compatibil­
ity objective, although complete com­
munications compatibility awaits 
standardization of the uppermost 
protocol layers, such as those govern­
ing electronic mail. The Thin Ether­
net concept has garnered interest 
from standards bodies (such as the 
IEEE), who are now investigating its 
implementation as a standardized 
communications network. Hardware 
cost objectives were met by incorpo­
rating VLSI and an on-board trans­
ceiver, overcoming the claims of 
critics that Ethernet would remain 
too costly for microcomputer appli­
cations. 

The principal Etherseries software 
obj ective was ease of use, a feature 
addressed by, for example, patterning 
the basic command style after that of 
MS-DO S and supporting the intrin­
sic MS-DO S functions (such as the 
COPY and PRINT commands) .  

Finally, success in meeting the ob­
jective of transparent peripheral shar­
ing is evidenced by the fact that an 
overwhelming majority of MS-DOS 
applications programs run on an 
Etherseries system without modifica­
tion. Those that do not run on Ether­
series provide their own disk drivers, 
require insertion of specific floppy 
disks during operation, or are not 
relocatable. • 

Author's note: 
Thanks are due to the people who brought this 

technology to life: Mike Bonnain, Ron Crane, Pitts 
Ja rvis, Jeff Mason, Ken Powell, Greg Shaw, and 
Lynn Welge. 

Larry Birenbaum is vice-president of engineering 
at 3Com Corp. (1390 Shorebird Way, Mountain 
View, CA 94043). 
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MS-DOS 2 .0 :  An Enhanced 

16-B it Operating System 


Features such as installable device drivers and Xenix compatibility 

have improved this popular operating system 


MS-DOS 2.0 is the most recent ver­
sion of Microsoft's popular 16-bit, 
single-user operating system . In this 
article we11 take a look at its most sig­
nificant new features and how they 
benefit users. 

PC-DOS 2.0 (IBM's version of MS­
DOS 2.0) is the operating system 
used on the IBM Personal Computer 
(PC), a machine that represents what 
Microsoft refers to as the third gen­
eration of microcomputers. The first 
generation encompassed such 8-bit 
machines as the MITS Altair 8800 
and other S-100 computers, which 
were marketed mostly to hobbyists. 
Stand-alone 8-bit computers, such as 
those from Apple, Radio Shack, and 
Commodore, with Microsoft BASIC 
built into ROM (read-only memory), 
made up the second generation.  
With those machines, software pro­
ductivity tools, such as Visicalc pff, 
started to appear. 

Third-generation microcomputers 
provide additional power with an In­
tel 8086 (or its sibling, the 8088), a 
16-bit microprocessor that enables 
you to do more than you could at the 
8-bit level, where you were con-

by Chris Larson 
strained by the lack of space and 
speed. Typically, 16-bit systems have 
128K bytes of memory, even though 
their minimum configurations may 
have much less memory. A variety of 
high-level languages can be run on 
these machines, and end-user tools 
are becoming easier to use as the 
larger addressing space of the 16-bit 
microprocessor permits the im-

The new MS-DOS 2 .0 
represents a significant 

advance in personal 
computer operating 

systems. 

plementation of  more sophisticated 
user interfaces.  

The new MS-DOS 2.0 represents a 
significant advance in personal com­
puter operating systems-especially 
compared with 8-bit operating sys­
tems. 

Installable Device Drivers 
A significant new feature of MS­

DOS 2 .0 is installable device drivers, 

the software routines used to control 
such hardware as the keyboard and 
monitor, which are attached to the 
machine. Device drivers work dif­
ferently with systems from different 
manufacturers. 

Specifically, this feature allows the 
end user, at initialization time, to load 
any device driver into memory-for 
block as well as serial devices. A 
block device transfers more than one 
byte of data (i.e . ,  a fixed-length block) 
at a time; a disk, for example, is a 
block device . A serial device passes 
bytes one at a time in a stream, which 
is of variable length. Printers, key­
boards, and display screens are serial 
devices. 

In the past, it was the responsibil­
ity of the computer-hardware vendor 
to provide the BIOS (basic input/out­
put system) to permit the operating 
system to run that company's par­
ticular hardware configuration. In­
dependent hardware manufacturers 
who wanted to sell their equipment 
for use on another company's com­
puter thus ran into problems. For ex­
ample, firms marketing hard disks 
for use on the IBM PC cannot legally 
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distribute IBM's BIOS to their end 
users because IBM owns its BIOS. 
Consequently, those manufacturers 
have two courses of action available 
to them. They can completely rewrite 
the BIOS code for the PC, incorpo­
rating the hard-disk code, then mar­
ket that package. Or they can write 
a rather complicated utility that will 
read the end user's legitimate copy of 
the BIOS, alter it, adding in the code 
required to run the independent 
firm's device, and finally come up 
with a working BIOS for the PC. Not 
surprisingly, this approach hasn't 
worked out too well. Both of these 
techniques result in a nonstandard 
software environment. Each time a 
revision of the BIOS comes out, in­
dependent manufacturers must go 
through the difficult process of re­
writing their code. 

MS-DOS 2.0 makes life easier for 
these independent manufacturers by 
implementing installable device 
drivers . Indeed, it also simplifies the 
work of the computer manufacturer 
by making it necessary to supply a 
hard-disk device driver only to those 
users who actually purchase hard 
disks. Device drivers thus benefit the 
manufacturer of the machine as well 
as third-party vendors. 

Previously, some operating systems 
had a configurable BIOS-the manu­
facturer included code for every con­
ceivable device and let the end user 
choose from the list, matching the 
code with his particular equipment. 
That approach works well if the 
manufacturer is supplying all · the 
peripherals; however, users often 
want to buy peripherals from other 
manufacturers, so it's important to 
give the independent manufacturer 
the capability of installing its hard­
ware in the MS-DOS environment. 

The capability of installing device 
drivers also enables MS-DOS 2.0 to 
support foreign keyboards. A user 
can reconfigi.lre his machine by in­
stalling, for instance, a French key­
board driver. And although the user 
will continue to type on an English 
keyboard, it will behave as though it 
were designed for use in French ap­
plications. The installable-device­
driver cap ability provides the gate­
way to a sophisticated networking 
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system. Networking drivers can be 
installed in the same way. 

Moreover, MS-DOS 2.0 eases in­
stallation and removal of serial­
stream processing. Cursor position­
ing and graphics, for example, can be 
added to or removed from the con­
sole driver. Thus, if a user wants to 
switch from DEC VT-52-type to ANSI 
(American National Standards In­
stitute) cursor positioning, he mere­
ly installs the appropriate device 
driver. Then if he wants to add a Vir­
tual Device Interface (VDI) graphic 
serial-stream interpreter later, he can 
do that as well. 

Microsoft is committed to promot­
ing several seriru-stream-processing 
standards and is trying to make it 
easy for manufacturers to adopt 
those standards. The firm has chosen 
the ANSI terminal-driver standard 

l nstallable device 

drivers control the 


peripherals users attach 

to their machines. 


for cursor positioning, for example1 
which is used on such systems as the 
DEC VT-100 series and enjoys wide 
acceptance. It also is the most ver­
satile of the available standards. 

The VDI graphics system provides 
the programmer with a standard set 
of primitive vector operations that 
work the same way on many dif­
ferent graphics output devices. 
[Editor's Note: For more information on 
the Virtual Device Interface, see "Realiz­
ing Graphics Standards for Microcom­
puters" by Fred E. Langhorst and 
Thomas B. Clarkson III, February 1983 
BYTE, page 256. ] 

In addition to VDI, Microsoft will 
provide system-level support for a set 
of raster primitives to allow program­
mers to make use of BASIC's graphics 
capabilities from other languages. 
This set of primitives will also allow 
programs in BASIC to redirect output 
to graphics devices other than the 
video-display screen. 

For each of these standards, Micro­
soft will provide skeletal drivers, the 
code to interpret specific serial­
stream sequences. Manufacturers 

will have to implement the skeletal 
drivers in their specific hardware 
environment. 

Xenix Compatibility 
The second most important feature 

of MS-DOS 2 .0 is Xenix compatibil­
ity, which is divided into several 
areas. First are the file primitives, 
which provide a very efficient way of 
invoking the operating system to per­
form a file-management function. 
The parsing of filenames, for in­
stance, is handled in a more sophis­
ticated way, and the operating system 
takes care of all the file characteristics, 
so you are not left with file-control 
blocks (FCBs) floating around in your 
memory space. MS-DOS 2 .0 also 
provides a more powerful and effi­
cient way to develop software. 

The latest release of MS-DOS also 
includes Xenix executive-mode sys­
tem calls, which allow it to deal with 
a hierarchy of tasks set up in the 
operating system. With previous ver­
sions, only one program could run at 
a time, and when it ended, computer 
control was returned to the operating 
system and the user would see the 
operating-system prompt on the 
screen. MS-DOS 2 .0, however, pro­
vides the capability for one process 
to invoke another, then either to in­
voke yet another one or return to the 
parent process when it is finished. 

Suppose, for example, you are 
within the operating-system shell 
and then execute an application pro­
gram such as Multiplan. You can re­
invoke the shell at the next level 
deeper, then go back into Multiplan, 
and, when you are done, return to 
the original copy in the shell . This 
powerful feature thus enables you to 
be in a context-switching environ­
ment. 

MS-DOS 2.0 also makes it possible 
to create programs that can run in 
either a Xenix or an MS-DOS en­
vironment. By avoiding earlier types 
of system calls and restricting pro­
gram design to version 2.0's file-sys­
tem primitive s and executive-mode 
system calls, a software developer can 
write a piece of source code that can 
run and be compiled down into 
either environment with no modifica­
tions. Microsoft provides a set of 
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rules that strictly define the realm of 
functions within which the software 
developer must remain to ensure that 
the program created is transportable 
between the two operating systems; 
that is, to provide source-code com­
patibility but not direct binary com­
patibility for the end user. 

An Improved Fite Directory 
Another example of MS-DOS 2.0's 

compatibility with Xenix is its en­
hanced directory system. Logically 
consistent with the Xenix file struc­
ture and physically consistent with 
the existing MS-DOS file structure, it 
is a hierarchical system that permits 
the logical organization of user files. 
It would allow you, for example, to 
partition a hard disk shared by five 
office workers into several areas. One 
directory might contain all accounts 
payable, for instance, and another 
might hold data on accounts receiv­
able, while a third could have pro­
grams that all five employees use. 
Another could contain separate sub­
directories labeled Fred, Joe, and 
Mary-set aside for individuals who 
would store their own programs 
there. Those users could each then 
subdivide their subdirectories into 
such categories as work and personal 
files. 

This hierarchical structure eases 
storage and retrieval of files .  The last 
thing anyone wants to do when run­
ning a machine with a hard disk is 
to type a directory command and see 
8000 files go zinging by on the screen; 
most of them won't be of interest. A 
hierarchical structure eliminates that 
problem. A well-organized directory 
not only simplifies the task of finding 
a file, it also allows you to keep your 
files together, not intermixed with 
someone else's. This capability can 
save time and effort in situations 
where several users share one 
machine. 

Input/Output Enhancements 
In addition to modifying the file 

structure of MS-DOS, Microsoft has 
added the capability to redirect input 
and output. (The company received 
some criticism for not including this 
feature in earlier releases because it 
was possible to accomplish this to 
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some extent in other operating sys­
tems.) MS-DOS 2 .0's method of 
redirecting I/0 involves an advanced, 
user-friendly procedure. Logically 
consistent with Xenix, it uses char­
acters in the same fashion. Output 
from standard devices, such as a key­
board, display, and communications 
port, can be redirected to either files 
or other devices. The redirection can 
be either a dynamic one, where it is 
performed on the command line, or 
one that invokes a utility to redirect 
output permanently. One type of 
redirection, for instance, would be to 
send output from the screen to the 
printer. 

For use in international 
environments, MS-DOS 
provides features that 

are not offered by 
other operating 

systems. 

The capability of redirecting input 
and output is closely coupled to the 
concept of device drivers. When you 
use a new serial device, you can give 
it any name you like, as long as you 
accurately define it in your device 
driver. The same name can then be 
used in the redirection of I/0. 

MS-DOS 2 .0 also provides a 
limited form of piping, a means of in­
terprocess communication available 
in Xenix . This type of piping permits 
you to take the output of one process 
and have the operating system auto­
matically feed it to another process as 
input. Suppose, for example, that 
you wanted to sort a dire.ctory. Under 
MS-DOS 2.0, you could issue the 
directory command and pipe the out­
put into a utility that would sort it. 
The operating system could auto­
matically handle this procedure. 

The SORT utility, a type of filter, is 
a standard utility that is very helpful 
for this kind of piping. Other utilities 
include a simple one called MORE, 
which suspends output on the 
screen every 24 or 25 lines so that the 
user doesn't see all his output go by 
without being able to read it. 
Another utility, called FIND, helps 
locate a given string of characters 
within a file. 

An International Flavor 
In addition to the features men­

tioned thus far, MS-DOS 2.0 contains 
certain capabilities that are tailored to 
the operating system's use in various 
countries. As manufacturers of large 
computers, long involved in world­
wide sales, such as IBM, Wang, and 
Digital Equipment Corporation, enter 
the personal computer arena, they 
are making their products adaptable 
to various countries. For use in inter­
national environments, version 2.0 
provides features that are not offered 
by other operating systems. Many of 
these features, however, may not be 
noticed by an end user in the U. S., 
as the first distribution of MS-DOS 
was designed around the require­
ments of the U. S. market. 
. For example, 8-bit character storage, 

important for the support of interna­
tional character sets, has always been 
used internally in the DOS. In addi­
tion, a system call in MS-DOS 2 .0 
provides important information 
about the national environment. For 
a specific country (including the 
default country for which the system 
has been configure d), the operating 
system supplies such information 
about how numeric data is formatted: 
what character is used for a decimal 
point (a comma or period), what 
ch aracter is used to sep arate 
thousands (a comma, period, or 
space), what symbol is used to repre­
sent currency, and whether that sym­
bol precedes or follows the printed 
number. Information on the number 
of decimal places used when the cur­
rency symbol is invoked is also pro­
vided (for instance, in systems con­
figured for the United States, two 
decimal places are used, but in Japan 
the default is zero; the Japanese write 
about quantities .of yen without stat­
ing any fractional amounts) . Lower­
case to uppercase character-conver­
sion information is used in filenames, 
and the SORT collating sequence is 
adaptable to different character sets. 

The hardware manufacturer sup­
plying MS-DOS 2.0 with its products 
can customize error messages to suit 
different languages. The package 
shipped to manufacturers is a relocat­
able binary version of the operating 
system plus source code for the 
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- the computer for the serious of mind. 

Uke television and stereo, computers 
can be used by many different people, 
in offices and business, in schools and 
at home . . .  the interest in programs is 
the difference. 

Excessive 
consumption 

of mass quanti­
ties is EASY with 

ZSOA and 6SOZ 
processors and up 
to FOUR 400KB 
DISK DRIVES. 

Here are a fe w of the ways (or software 
programs) in which you can put Magic 
in your life . 

Extensive selec­
tion of software 

abound every­
where at \1 economy 

levels. 

Professional Appointment Book • 
Income Tax Preparation • Accounts 

Planning and Scheduling • Church and 
Association Management • Mortgage 
and Interest Details · 

LOVE is a 
ready-to-use 
computer system. 

Games for Execu­
tives • Menu and Rec­
ipe Files • Retail and Store 
Management • Mail List Operations • 
Activity and Hobby Organizing • Learn­
ing FORTRAN • Order and Sales Entry 
• Ch ristmas Presents List • College 

ATI EHTION HUMANS! 
Our mission here on earth is rapid 
conversion of excessive data into 
functional modes of information . . .  

this may be accomplished 
with ltty Bitty Machine 

. . .  but more produc­
tively with 

MAGIC. 

Receivable 
64K RAM, dual Accounts 
processor sys- Payable
tem, video, com­ and Aging . 
munications and . . 

f 
School 

prmter mter aces. 

• Property and 
Asset Manage- Thesis and Reports • Data Com­

ment • Engi­ munications • Business Market­
neering Cir­ ing • File and Retrieval Systems • 
cu itry • Dental Office Management • 

_ Sports and Librarying and Cataloging • >�t-tr Activity Sta- Indexing for Small Business • 
tistics • Medical and Legal Accounting • Household Inventory • lnvest-
Wordprocessing and Letters • Travel ment Analysis and Tracking • 

Circle 279 on inquiry card. 

WRITE TO: Magic Computer Company, Inc. · Two Executive Drive • Fort Lee, NJ 07024 
(201) 944-6700 • CALL: (800) 221·1565 • Telex: 1 44594 

MAGIC speaks many languages 
including CBASIC which comes 
with system, plus a dictionary, 
a word processor, an electronic 
spreadsheet and a filing sys­
tem - FREE. 

BASIC 
Prog ramming 
and Learning • 
Electronic 
Spreadsheet • 
Administrative 
Reports • 
Address File, 
Control and Up­
Dating • Dictio­
nary and Spelling • Your Own Private 
Secretary • Designing Forms • Informa­
tion for Insurance and Hospitalization • 
Learning Computers · Managing Home 
Purchases and Inventory • Structural 
Engineering · Medical Office Schedul ing 
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messages, which the manufacturer to indicate decimal points, incorpo­

can link together. Microsoft provides rating the symbol for the French 

samples of error messages for major franc. M5-005 would also express 

European languages and Japanese. the date and time in the appropriate 

Because manufacturers provide format. 

various character sets to support use By having this functionality incor­

of their products in Europe, they porated into language processors, 

must adapt the error messages to although a user might be running an 

each type of set. application program that was not de­


Other Microsoft products are signed to run in an international en­
suited to use in international settings. vironment, the operating system will 
Therefore, if a user ran Microsoft's automatically incorporate the appro­
Multiplan under M5-005 with the priate changes. Of course, the best 
French default parameters set, he programs will be customized for each 
would see numbers using a comma environment, but for programs that 

The M I C R O  WR I T E  R™ 

Daisy . Wheel Printer. 


Price $ 480 

Features: 
• Microwriter parallel interface mounted internally in the Olivetti Praxis machine • Built in self test 
• Portable . . .  comes with deluxe carry case • Low noise level • Slim modern styling • Print quality 

is identical to the finest office typewriters on the market • Can tab • Rule single lines both vertically 

and horizontally • Underline • Print at 10, 12, or 15 characters per inch (switch selectable) • Ten 

character memory automatic error correction, with lift-off carbon film correction ribbon (for 

typewriter use) • Automatic or programmable page formats • Handles letter, legal size sheet and 

fanfold paper in widths up to 12 inches wide • 165 character112 inch print width • Wide selection of 
21 interchangeable daisy print wheels available • Ribbon cassettes just drop in • Switch selectable 

European keyboard • Centronics compatible parallel cables are currently available from stock 

With the Microwriter you will never again have to send an important letter or a simple correspondence 

that  doesn't look impressi v e .  Why sett le  for just  any printer when you can have a 

MlCROWRITER . 
 . a fine letter quality typewriter for you and your computer. For more information. 

see your local computer dealer or contact Am micro directly. 


1 22 East 42 Street, Suite 1700, New York, N . Y. 10168 
(212) 254-3030 

are not, the user won't have to inform 
the application program that he is 
tailoring it to a foreign environment. 

Error messages and menus are also 
suitable for use in particular places. 
in addition, the operator using an ap­
plication program-a French version 
of Peachtree's accounting package, for 
instance-can tell the operating sys­
tem to pretend that, instead of 
France, he is in Great Britain; subse­
quently, the numbers he uses will be 
printed in a British format. Eventual­
ly, all of Microsoft's products will take 
advantage of this feature. 

Background Tasking 
In addition to providing the ability 

to adapt to a variety of international 
formats, M5-005 2.0 makes it possi­
ble to process interrupts in real time 
through the use of background tasks. 
M5-005 2.0 is not a reentrant 
operating system and does nof sup­
port true multitasking. It is thus 
limited to background processing in 
interrupt time-the background task 
can only make use of the operating 
system as a resource if the fore­
ground task is not interrupted in the 
middle of an operating-system call. 

The operating system still considers 
only one task at a time, although you 
can fool it and work on rather intel­
ligent tasks in the background. By fol­
lowing some specific rules, you can 
also let the computer perform con­
current processing. A print spooler, 
provided as part of M5-005 2.0 (ac­
tivated by PRINT.COM), makes ex­
tensive use of this capability. Poten­
tial uses made possible by back­
ground tasking include background 
communications such as receiving 
electronic mail. 

The power of 16-bit micropro­
cessors has provided the foundation 
for more sophisticated personal com­
puter applications. M5-005 2.0 
demonstrates the significance of a 
step in this direction by incorporating 
many new features. As memory 
prices continue to drop, users can ex­
pect more power and capability in 
future versions of M5-005. • 

Ch ris Larson is a marketing manager at Micro­
soft Corpomtion (10700 Northup Way, Bellevue, W4. 
98004). 
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The Corona PC's, desktop and portable, give 
yGu every1hing you've ever wanted in an IBM­
compatibl-e PC and more. For a great deal less. 

Compatible and more. 
The Corona PC is a 16-bit microcomputer 

based on the 8088 microprocessor, just like the 
IBM PC. And like the IBM PC, it runs any software 
that conforms to the IBM standard. 

But unlike the IBM PC, the Corona PC comes 
with 128K of memory. Supports up to 51 2K on the 
main board. Includes a 320K floppy drive, a com­
munication port, a printer port and an improved 
IBM PC keyboard. 

· 

Both the desktop and portable Corona PC's 
include high-resolution monitors and built-in 
graphics. Higher character definition makes both 
models easier to read, and our 640 x 325 pixel high­
resolution graphics are over 60 % better than the 

More expandability. 
You may never add a thing to your Corona PC 

because we've built in so much capability. 
But just in case, we've built all the important 

components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 
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RA -disk for incredible speed. 
Our RAM-disk software lets you treat an area of 

your computer's memory as if it were a disk drive. 
So you can copy yGmr programs and data into 
memory, then wat ur work get done fa ster . 

,, · · · ,sothvat' 
The <::orona me udes the MS-DOS operating · ' 

system and comes with GW-BASIC, the MultiMate1 
wo rd processor and tjle PC Tutor2 training course. 
So you can start being productive immediately. 

And you can run Context MBA� dBASE II� 
LogiCalc5 and LogiQuest; the EasyFamil1,l Wo rdstar7 
and the "Star" family, the SuperWa re8 series, I I. M?, 
the VisiSeries10 and Perfect Series1 1 of programs and 
most other popular software. 

© Corona Data Systems 1983 1, 1M·Softword Systems. z, 1M Comprehensive 
Software Support. 3, 1M Context Management Systems. 4, 1M Ashton·li>te. And it improves your bottom line. 5, 1M Software Products InternationaL 6, 1M Information Unlimited Software. 
7, 1M Micropro. 8, 1M Sorcim Corp. �' 1M Innovative Software. lQ, 1M Visicorp. The Corona Portable PC is $2 ,545, the desktop lL 1M Perfect Software Inc. 

Circle 1 15 on inquiry card. 



System Review 

The IBM PC XT and DOS 2 .00 
DOS 2 .00 has changed more radically relative to its predecessor 

than the XT has compared to the PC 

by Rowland Archer Jr. 

Speculation about the IBM Personal Computer XT 
reached a feverish pitch a few days before IBM unveiled 
the new machine. Industry pundits had IBM announc­
ing a new PC with everything from 256K-bit memory 
chips to an Intel 80186 processor running multiple users 
under the Unix operating system. If you too were look­
ing for an announcement as dramatic as this, you were 
probably disappointed by the XT, which didn't even 
replace the PC's 8088 microprocessor with its compati­
ble big brother, the 8086. IBM chose instead to take a con­
servative, evolutionary step in the development of its 
highly successful Personal Computer. Perhaps by the 
time you read this IBM will have announced its "super 
system:' Meanwhile, based on the order backlog at area 
computer stores, IBM is selling all the XTs it can build. 

The PC XT looks just like a PC except for the XT on 
the name plate and the replacement of the right-hand 
floppy-disk drive by a 10-rnegabyte Winchester hard disk 
(see photo 1) . Inside, the XT has eight expansion slots, 
correcting the frequent complaint that the PC had too 
few slots-five. Up to 256K bytes of memory can be 
plugged into the motherboard, which now uses 64K-bit 
dynamic RAM (random-access read/write memory) 
chips instead of the earlier 16K-bit chips. The .XT comes 
with 128K bytes of RAM as standard equipment. Also 
standard is an asynchronous-communications board, 
providing one RS-232C serial port with modern controls. 
The cassette port is gone, but it never really caught on 
anyway. In fact, IBM's latest Hardware Fact Sheet brochure 
fails to mention its presence on the PC at all. 
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Concurrent with the announcement of the PC XT, IBM 
introduced new versions of its PC-DOS and BASIC, both 
revisions 2 .00. PC-DOS 2 .00, or DOS 2 .00, was supplied 
to IBM by Microsoft and is compatible with the generic 
MS-DOS 2.00. POS 2.00 provides many of the features 
found in Microsoft's Xenix operating system (a licensed 
version of Unix), including hierarchical directories; pipes, 
and filters. BASIC 2.00 contains a number of powerful 
new features, including support for hierarchical direc­
tories, double-precision trigonometric functions, exten­
sions to BASIC 1.10's graphics and music statements, and 
more. 

Hardware Overview 
The first thing you are likely to notice when you turn 

on the XT is the sound of its fan. Combined with the 
whirring of the hard disk, this noise makes the XT a 
much more obtrusive workmate than the floppy-disk­
only PC. On the positive side, the sound of the hard disk 
in action, evidenced by flashes of its front-mounted LED 
(light-emitting diode), is only a faint pinging; the familiar 
groans that accompany floppy-disk-drive head move­
ment are notably absent. 

When the XT is powered on, it spends about 30 
seconds running through a number of self-test diag­
nostics, including a memory check. Satisfied that it is 
in working order, it attempts to boot from the floppy­
disk drive. If the drive door is left open, the XT will then 
try to boot from the hard disk. This two-step process lets 
you boot floppy disks with ease, a necessity to run some 
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protected software such as Microsoft's Flight Simulator. 
On the other hand, it also lets you boot directly off the 
hard disk without having to start from the floppy disk, 
as some systems require. 

The hard disk's speed is impressive if you are used 
to floppy-disk-based systems. BASICA loads in under 
1 second, compared to about 4 seconds from a floppy 
disk. You hardly notice the pause while Wordstar disk 
overlays are loaded. In addition to its greater transfer 
speed (5 million bits per second compared to 250 thou­
sand bits per second for the floppy-disk drives), there 
is no start-up time associated with a hard-disk access; 
by comparison, floppy-disk drives take V2 second to 
come up to speed if their motors are off when they are 
accessed. 

The hard disk contains two platters, for a total of four 
writable surfaces. Each surface contains 306 tracks; each 
track has seventeen 512-byte sectors, for a total storage 
capacity of 10,653,696 bytes. Although this is a lot of 
storage compared to most floppy-disk-based systems, I 
was surprised at how fast I filled up half the disk. 

The XT I reviewed came with a Seagate Winchester 
disk that developed an intermittent howling noise after 
a couple of days. I never lost any data, but the noise was 
unnerving, and I returned the system for repair under 
warranty. The · dealer swapped in a new hard disk, 
manufactured by Miniscribe. I haven't had any trouble 
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since then. The disk does its job quickly and reliably; 
if the fan were quieter, I would have no complaints at all. 

Color Display 
With the announcement of the XT, IBM concurrently 

unveiled its first RGB (red-green-blue) color monitor for 
both the PC and the XT. After using it for several months 
I must say it has the best colors I have seen on an under­
$1000 unit. Resolution is very good, although characters 
are not quite as readable as on the standard IBM mono­
chrome unit. I have used it alongside the new Quad­
chrome monitor from Quadram; the Quadchrome has 
slightly better resolution, but the IBM has truer colors. 
The IBM also has a nearly black background that gives 
displayed characters plenty of contrast for improved 
readability. The color display does have one annoying 
characteristic. This problem is actually related to the 
color-graphics card and the software using it, not to the 
RGB monitor. Machine-language software is supposed 
to restrict itself to writing only during display-retrace 
time; some software, notably MS-DOS itself, ignores this 
rule. As a result, the entire display blinks whenever it 
scrolls. This problem does not occur in BASIC, which 
follows the rules for display generation . 

Expansion Slots 
The first reviews of the IBM PC complained that it 

Photo 1: The XT looks like a PC until you examine the right-hand disk drive closely. 
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Photo 2: The XT has eight expansion slots to rectify the common 
complaint against the PC-that it has only five slots. 

didn't take long to fill the PC's five expansion slots. You 
need at least one slot for a display card; the second slot 
is for a disk controller; and a color graphics card fills slot 
number three. Because the 8088 processor can address 
a megabyte of memory, you'll want more than the 64K 
bytes that fit on the motherboard . Add a memory card 
to the fourth slot, and all the other options must com­
pete for the one remaining slot. 

Seemingly hundreds of vendors jumped at this 
marketing opportunity, offering multifunction cards thdt 
provide memory expansion, serial and parallel ports, 
and extras like clock calendars with battery backup, all 
in a single slot. 

The XT, with its eight expansion slots, should cause 
these vendors to rethink their strategy. A serial port is 
standard equipment on the XT. Below the expansion 
slots are four banks of nine chips (see photo 2) . Each 
chip is a 64K-bit part, giving each bank a capacity of 64K 
bytes, including a parity bit. The standard XT comes with 
two banks populated, for a total of 128K bytes. Each of 
the other banks can be filled separately, up to a max­
imum of 256K bytes on board, using no expansion slots. 
You can add memory cards to bring the XT up to a max­
imum memory configuration of 640K bytes. 

Photo 3 shows the system unit from the top, with five 
of its slots loaded. The slot on the far left is empty; the 
next slot holds the optional color-graphics card. Skip­
ping a slot, we come to the optional monochrome-dis­
play/parallel-printer-port card. Next is the Winchester 
disk controller card. It boasts automatic error detection 
and correction, onboard memory to buffer a sector, and 
use of the system's DMA (direct memory access) feature. 
The next slot contains the floppy-disk controller card, 
which is unchanged from that of the IBM PC. The slot 
to the right of the floppy-disk controller is empty in the 
photograph, and the slot on the far right holds the stan­
dard asynchronous-communications card (RS-232C 
serial port, 50 to 9600 bits per second) . 

Not all of the slots are equal. Two of the eight are 
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behind the floppy-disk drive and have only enough 
space for short cards; one of them comes loaded with 
the asynchronous-communications card. The other 
holds cards such as the parallel port or game paddle 110 
(input/output) card. 

The six full-sized slots are packed into the same space 
as the five slots in the PC. If you purchase add-on cards 
for an XT from a non-IBM source, verify that the card 
will fit in the narrower space of an XT, especially with 
cards that use piggyback arrangements to package extra 
boards in a single slot. 

The XT comes with a beefed-up power supply to sup­
port the extra expansion slots and the hard disk (see the 
right-hand rear corner of the cabinet in photo 3, behind 
the Winchester drive). Rated at 130 watts (W), it puts out 
more than twice the PC's 63.5 W. 

Sorry, We Can't Sell You That . 
I discovered an oddity in the XT's configuration when 

I tried to design a system with two floppy-disk drives. 
It seems that the ·only "legal" way to get an XT with two 
floppy-disk drives is to buy two 10-megabyte hard-disk 
drives, too! I wanted two floppy-disk drives so it would 
be easy to make backups of a floppy disk and so I could 
run CP/M-86 floppy-disk-based software that required 
two disk drives (CP/M-86 from IBM does not support 
the hard disk) . The floppy-disk controller in the XT is 
the same as that used in the PC, and there is even a spare 
connector on the internal cable, ready to be plugged in­
to a floppy-disk drive. If IBM sold a half-height floppy­
disk drive, you could fit two where the left-hand floppy­
disk drive now sits, and the problem would be solved. 
To stay within the official guidelines, however, you must 
buy an expansion chassis that includes another hard­
disk drive; you then move the hard disk out of your XT 
and into the expansion chassis and put the second flop­
py disk in the space vacated by the hard disk in the cen­
tral processor chassis. If you are willing to buy a PC in­
stead of an XT, you can get one with two floppy-disk 
drives and add the hard disk via the expansion chassis. 

DOS 2.00 
Although it was overshadowed by the announcement 

of the XT hardware, DOS 2.00 actually contains far more 
radical changes relative to its predecessor (DOS 1.10) 
than the XT does compared to the PC. Microsoft says 
that DOS 2.00 is a complete rewrite; it incorporates many 
of the features found in that firm's more expensive Xenix 
operating system.  

I have used DOS 2.00 for several months now, and al­
though it is not without its faults and bugs, it does con­
tain a lot of useful features, and it's fast. I am not easy 
on software products-I have abandoned many of them 
as unusable. DOS 2.00 and I have had some quarrels, 
but I would not want to give it up, either. 

Compatibility 
DOS 2.00 is a superset of its predecessor, DOS 1.10. 

Although many of the new commands are related to sup­



port for the hard disk, DOS 2 .00 will also run on a 
floppy-disk-only PC system. Not all programs written 
to run under 1.10 will run under 2 .00, but many will. 
The IBM DOS 2.00 manual contains an appendix ex­
plaining how to use programs that will run under 2.00 
and listing some programs that won't run under it . It's 
a safe bet that most software vendors will be providing 
versions of their products for DOS 2.00 in the months 
ahead. 

DOS 2.00 takes up more memory than 1.10, and many 
programs that ran in 64K bytes under 1.10 require 96K 
bytes or even 128K bytes in their 2 .00 incarnations. This 
requirement alone is enough to keep DOS 1.10 alive for 
a while because lots of 64K-byte PC's are still in use. 

File System Changes 
Many of the most obvious changes in DOS 2.00 relate 

to the support for a "hierarchical, tree-structured" file 
system. This complex-sounding concept can be ex­
plained simply. Under DOS 1. 10, each floppy disk had 
a single directory, and that directory could contain one 
or more files. Under 2 .00, a directory can hold files as 
before, but it can also hold other directories, which in 
turn can hold more files and directories, and so on. 

DOS maintains the concept of a "current" directory, 
usually referred to as the directory you are "in:' You can 
move freely from one directory to another, but you only 
have one current directory. You can access files in the 
current directory by simply specifying their names, and 
you can access files in other directories by giving their 
"pathnames." 

A pathname is a list of directory names ending in a 
filename. The master or "root" directory is created when 
you format a disk. It is prenamed " \ "  (backslash) . Let's 
say that two users, Phil and George, share an XT's single 
hard disk. They create directories called "PHIC' and 
"GEORGE" in the root directory and store all their files 
in their own directories.  When Phil uses the machine, 
he enters the command "CHDIR \ PHIL;' which 
changes his current directory to " \ PHIL:' If this direc­
tory contains a file named "TEXT;' he can list it with the 
command "TYPE TEXT:' Suppose George has a file 
named "TEXT" too, in his own directory " \ GEORGE:' 
Phil could list it with the com mand "TYPE 
\ GEORGE \ TEXT:' Note that DOS contains no security 
features; there is nothing to keep Phil from reading any 
of George's files on the hard disk they share. 

This same concept extends to as many directory names 
as you can fit in a maximum pathname of 63 characters. 
For example, George may create a directory called 
'ΞCCOUNTS" in " \ GEORGE;' and the pathname of 
a file named "BILLS" in that directory would be 
" \ GEORGE \ ACCOUNTS \ BILLS:' 

The motivation behind this directory hierarchy can be 
traced to the need to support large mass-storage devices 
such as the XT's 10-megabyte Winchester. DOS 1.10 and 
most other floppy-disk-based operating systems keep all 
the files in a single directory. This is simple and works 
well if the number of files is small. On a hard disk with 

Photo 3: Th e XT system unit with five expa nsion slots filled-see 
text for description. 

hundreds or thousands of files, this structure is inade­
quate. Just think of the time it would take to find a file 
if you had to search through a DIR command listing of 
a thousand filenames. 

There have been several approaches taken in the past 
to solve this problem, the most common of which has 
been to "partition'' the hard disk into multiple "logical 
disks;' each one of which appears to the user as if it were 
a separate floppy-disk drive. Most such arrangements 
require the user to establish the partitions in advance, 
when the disk is formatted.  When this choice is made, 
it is assumed you already know the number of partitions 
you will need. The disk usually cannot hold a single file 
larger than the largest partition, so you are also setting 
a ceiling on file size when you determine partition size. 

The MS-DOS 2 .00 solution is a far more flexible one. 
It has most of the advantages of the fixed-partition 
scheme but lets you add new directories dynamically. 
Furthermore, each file and directory can grow to take 
up any available space on the Winchester, as it is needed. 

DOS 2.00 supports a form of disk partitioning in ad­
dition to the hierarchical directory scheme. You can par­
tition the disk when you format it, and each partition 
can belong to a different operating system. This is IBM's 
way of letting you share a single hard disk among multi­
ple operating systems. You can make any of these parti­
tions the "boot" partition, and it will get control when 
the system is started up. 

Application Woes 
Although hierarchical directories are basically a great 

convenience, the applications-software world has some 
catching up to do before we can take full advantage of 
these directories. For example, I wanted to keep all my 
commonly used tools, such as BASCOM (the BASIC 
Compiler) and Wordstar, in a single directory and use 
them from any directory on the disk. DOS has a PATH 
command that should be just the ticket-it takes a list 
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of directories as its arguments, and it sets those direc­
tories up as places that DOS will look for command files. 
Using the directory structure discussed earlier, I could 
load Wordstar and its supporting files into the root 
directory " \ ;' issue the command "PATH \ ;' and then 
be able to invoke Wordstar to edit the file "TEXT" while 
in the directory " \  GEORGE:' Unfortunately, this 
doesn't work. Y'(ordstar gets invoked correctly, but it then 

At a Gla nce 

Name 
The IBM Personal Computer XT 

Manufacturer 
International Business Machines Corporation 

POB 1328 

Boca Raton, FL 33432 

Dimensions 
System unit: 20 by i6  by 6 inches. 32 pounds 

Keyboard: 20 by 8 by 2 inches, 6 pounds 


Processor 
Intel 8088 

Memory 
128K bytes of RAM (random-access read/write memory) standard, 
expa ndable to 256K bytes on board; to 640K bytes through ex­
pansion cards; 40K bytes of ROM (read-only memory) holding 
BASIC interpreter and DOS 1/0 (input/output) software 

Data Storage 
10 megabytes on Winchester hard-disk drive; 360K bytes on 
double-sided. double-density floppy-disk drive; can add one more 
of each through purchase of optional expansion unit 

Keyboard 
Detached with 6-foot coil cord connecting to system unit 83 keys 
including 10 function keys, 10 keys for numeric entry and cursor 
control, automatic repeat on all keys 

Standard Features 
Eight expansion slots for additional memory, display cards, printer 
connection, game-control adapter; speaker for sound or music, 50 
to 9600 bits-per-second RS-232C asynchronous communications 
adapter 

Software 
Runs PC-DOS 1 . 10, 2 .00 (both extra cost) ; DOS 2 .00 required for 
hard-disk support; most but not al l  progra ms that run under DOS 
1 . 10 will run under 2.00; progra ms that req uire DOS 1 . 10 and two 
floppy-disk drives will require purchase of the optional expansion 
unit to obtain a second floppy-d isk drive 

Documentation 
Guide to Operations: Personal Computer XT: installation. prob­
lem determination. operating procedures. step-by-step instructions 
with illustrations. 170 S Y2 - by 8 Y2 -inch pages, loose-leaf binder 

Price 
System unit J28K bytes of RAM, keyboard, asynchronous com­
munications card, 10-megabyte hard-disk drive. 360K-byte floppy­
disk drive: S 4995. Requires DOS 2.00 (S  60) and either 
monochrome-display adapter ( S 3  35)  and monochrome display 
( S 345) or color-graphics display adapter ( S 2 44) and color display 
( 5  680) to have a usable system. 

Audience 
Computer buyers looking for an expandable system with 10 
megabytes of hard-disk storage, capable of running most IBM Per­
sonal Computer software 
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looks for its overlay file in the current directory 
(" \ GEORGE") and bombs out when it doesn't find it 
there. For now, you must copy Wordstar's supporting 
files into the directory containing the files to be edited. 

Programs compiled with BASCOM have a similar 
problem; the BASRUN. EXE file must be; in the current 
directory, or the compiled program will not execute. All 
this is not to say that hierarchical directories are poorly 
implemented; it is just a warning that you will have to 
work around some problems like these until the appli­
cations-software developers catch up with DOS 2 .00. 

Winchester B ackup 
One of the industry's least favorite topics is discuss­

ing how to back up your 10-megabyte Winchester disk. 
The mainframe and minicomputer world solve this prob­
lem with high-speed, large-capacity, high-cost tape 

At a Glance 

Name 
The IBM Perso nal Computer Disk Operating System version 2.00 

including BASIC version 2.00 


Type 
Microsoft MS-DOS 2.00 Disk Operating System and Microsoft 

BASIC version 2 .00 for the IBM Personal Computer 


Author 
Microsoft Corporation 

10700 Northrup Way 

Bellevue. WA 98004 


Distributor 
International Business Machines Corporation 

POB 1328 

Boca Raton. FL 33432 

Software 
Complete disk operating system and BASIC for the IBM Personal 
Computer and Personal Computer XT. Includes support for the PC 
XT Winchester disk drive, tree-structured directories. pipes and 
filters. a l ine editor. assembly-language program debugger. and 
linker for Microsoft standard relocatable object progra ms. BASIC 
2.00 includes advanced support for graphics. music, and 

communications .  


Format 
Supplied on two double-density. single-sided 40-track floppy disks, 
fo rmatted with nine 5 1  2-byte sectors per track for J80K bytes of 
storage per disk (360K bytes on double-sided drives) 

Computer 
IBM Personal Computer with at least 64K bytes of RAM (random­
access read/write memory) and one floppy-disk drive; IBM Personal 
Computer XT with at least 128K bytes of RAM 

Documentation 
Disk Operating System version 2.00: complete guide with every­
thing from an introduction for the first-time user, to advanced 
material for the assembly-language progra mmer. 794 S Y2 - by 
8Y2 -inch pages, loose-leaf binder 

Price 
5 60 for DOS 2.00 and BASIC 2.00 

Audience 
IBM Personal Computer and Personal Computer XT users in need 
of a disk operating system and BASIC language for their systems 
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Name _______________ _ 

____ __ 

Address _____________ ___ 

Dynamic 
of Digital 

What did one comyuter 
say to the other ? 

Nothing much, 


until ASCOM came along. 

With ASCOM™, personal computer 
communication has never been so 
easy. That's why Big 8 accounting 
firms and Fortune 500 companies use 
ASCOM. ASCOM is an interactive 
microcomputer telecommunications 
program for timesharing and data 
transfers. It is easy to use because it 
employs menus, simple commands 
and features on-line help facility. 

A typical use of ASCOM is to ac­
cess a data base to retrieve data for 
storage and analysis on your micro­
computer. It can also be used to trans­
mit program files to another machine 
running ASCOM or MODEM 7. 
This can be done locally through 
direct connection, 

or over the telephone with a modem. 
ASCOM works on IBM PC, 

MS-DOS, CP/M-86, CP/M-80, 

and TURBODOS 

compatible micros. 


ASCOM Features:
• Works with modems or by direct 

connection from 1 10 to 19,200 baud. 
• Transfers both text and program files 

• 
between computers. 
Protocols synchronize large 
file transfers. 

• Remote mode permits control of 
another micro running ASCOM. 

• Auto processing with command files. 
• Displays directories and files. 

25 Van Zant Street 

1203) 853-6880 • Telex 64-3788 

Dial up our 24-Hour Computer Hotline for 
300 baud modems: 1203) 853-0816 0 Please send me an ASCOM program & 
0 documentation: $ 175.00 * 

ASCOM documentation: $ 30.00 * 
0 FREE: Catalog of over 300 programs. 
C.O.D.  __ Visa __ MasterCard __ 

Card No. Exp. 

Model of Micro. 514 "  _ 8 " _ 

Company Tel:  

City St. __ Zip __1• Plus $3.00 shipping and handling in North America. CT 
residents add 7Vz% sales tax). ASCOM is a trademark of 

Microprocessor Associates. CP/M is a trademark 
Research © Copyright 1983 Westico, Inc. 

WES·6. 

The Software Express Service 



drives. Because these drives typically cost more than an 
entire microcomputer system, they are not cost-effective 
for backup in the microcomputer world. The XT, like 
most of its competitors, uses the built-in floppy-disk unit 
for backup. 

Given the restrictions in the hardware, DOS 2.00 has 
introduced several features to help with this problem. 
Not the least of these is a change in floppy-disk format 
from 8 sectors per track to 9 sectors. This gives double­
sided floppies a capacity of 360K bytes, 40K bytes more 
than DOS l.lO's 320K-byte size. This change benefits 
floppy-disk-only users as well as XT users. Furthermore, 
DOS 2.00 does a super job of automatically recognizing 
both single- and double-sided disks, with either 8 or 9 
sectors per track. The FORMAT and DISKCOPY com­
mands can read and write disks with any of these 
formats. 

DOS 2 .00 adds some new features 
to make batch-file processing even · 

more flexible. 

Unfortunately for XT owners, however, even this in­
creased floppy-disk capacity works out to about 30 flop­
py disks needed to back up the entire hard disk; if you 
can afford two hard disks, you'll need 60 floppy disks. 

To try to cut the backup task down to size, a new com­
mand called BACKUP is provided with DOS 2.00. It sup­
ports the dumping of files from a hard disk to multiple 
floppy disks. Although you should periodically make a 
complete backup of your hard disk, you can also give 
backup some parameters to restrict the files that get 
backed up in a given operation.  For example, you can 
supply a filename template, and only those files match­
ing the template will be backed up. One restriction is 
that you can only give BACKUP a single template; if you 
wanted to back up all files matching the templates 
"*. OAT" and "*.COM;' you would have to perform two 
different BACKUP commands. BACKUP allows switches 
that specify: 

•BACKUP-only files modified since they were last 
BACKed up 
•BACKUP-only files modified since a given DATE 

BACKUP will write its output to multiple disks, but 
they must be preformatted. Thus, you must anticipate 
the number of floppy disks you will need before you 
begin the operation. Once you have executed BACKUP 
and created a set of backup disks, you can load them 
back onto the hard disk with the RESTORE command. 

Filters and Pipes 
DOS 2.00 inherits some of the most popular features 

of Xenix, based on the concept of a "standard input" and 
"standard output" file. These files are by default mapped 
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to the keyboard and CRT, respectively. Programs that 
read the standard input and write to the standard out­
put are called "filters:' DOS 2.00 includes several filter 
programs: 

• SORT sorts input lines and writes the result to the 
standard output. 
•MORE copies standard input to standard output a 
screenful at a time, then prints MORE and waits for you 
to press a key. 
•FIND reads standard input and passes lines that con­
tain a specified string to the standard output. 

Programs, including DOS commands, that read the 
standard input or write to the standard output can have 
their input or output streams redirected when they are 
invoked. For example, the command "DIR > NAMES" 
puts a directory listing in the file called "NAMES:' The 
command "MORE < NAMES" will type the filenames 
on the screen, pausing for you to hit a key after every 
screenful of data. 

"Pipes" are DOS 2.00 constructs that allow you to 
specify multiple filter programs to be run in a single com­
mand line, with the output of each one automatically 
connected by DOS as the input of the next one. For ex­
ample, DIR I MORE writes a listing of all the files in the 
current directory to the standard output, which is 
redirected to the input of MORE; the filename listing will 
be printed a screenful at a time by the MORE filter. 

DOS 2.00 does not actually run pipelined programs 
simultaneously as Unix does; they are run sequentially, 
and the output of all but the last is written to a temporary 
file, which serves as the input to the next program. The 
temporary file is deleted when the last program finishes. 
A pipelined command can fail if you run out of disk 
space while it is executing. 

New Batch Commands 
One of the powerful features of DOS is the ability to 

create a file of commands, called a "batch file;' that can 
be executed without user intervention. DOS 2.00 adds 
some new features to make batch-file processing even 
more flexible :  

•ECHO can write messages to the screen during batch­
file processing. Provision is also made to turn off the 
echoing of commands to the screen as they are executed. 
There is no way to not echo the ECHO OFF command. 
•FOR lets you execute a single DOS command multi­
ple times, giving it new parameters with each invocation. 
•IF executes a command conditionally, based on an er­
ror code set by a previous command or on the existence 
of a file. The only commands that currently set an error 
code are BACKUP and RESTORE. More powerful selec­
tion criteria would be useful here. 
•GOTO alters the flow of execution in a batch file based 
on the results of an IF test. 
•SHIFT can be used in conjunction with FOR to step 
through a list of command arguments. 
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Finally, Selecting The Right Digitizer Is Easy. Here's Why: 

. .  . And It's Made In The U.S.A., Certified By UL and CSA, And Meets FCC Class B Requirements 
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No Other Manufacturer Combines The Following 
Features: 

A full 1 1  x 1 1  " digitizing area. 
Graphics generation, or selection of 'library figures' 
from a menu. 
Translucent drawing area for tracing complex originals 
or radiographs. 
Meets FCC Class B requirements, to make life easier 
for you and your neighbors. 
Resolution of 0.0 1 0" or 0.005". 
Coordinate locations accurate to ±0.01 5". 
Four-button cursor for selecting data-entry options. 
Your choice of outputs-all built in-to match either 
serial or parallel requirements . . .  
. . .  if serial, both RS-232-C and TTL levels are pro­
vided on the standard DB-25P connector. 
. . . if parallel, both binary and BCD protocols are also 
provided on the standard DB-25P connector. 
Output rates of up to 1 00 coordinate pairs per second 
to meet the requirements of your computer. 
Coordinate pairs sent to your computer singly or in 
streams; construct figures dot-to-dot or freehand . 

,- -·  / ,· . 

HIPAD... DIGIT IZER 

Fixed or relocatable origins. 
Scaling in either English or Metric dimensions. 
UL and CSA listed for safe, reliable operation. 
And lastly, no stray magnetic fields to erase precious 
disks. 

All Of The Features Listed Above Are Standard. 
Even The Power Supply Is Included. Now You 
Should Ask Us About Optional Features, And 
Other Versions Of The HIPAD. 

For the name, address and phone number of your near­
est distributor, write Houston Instrument, 8500 Cam­
eron Rd., Austin, Texas 78753. Phone 5 1  2-835-0900, or 
800-53 1 -5205 if outside Texas. In Europe contact 
Bausch & Lomb Belgium NV., Rochesterlaan 6, 8240 
Gistel, Belgium. Tel. 059-27-74-45, tlx 846-8 1 339 . 

iiUisErH & LOM B  
h o u s t o n i n s t r u  m e n t  division 

HIPAD is a trademark of Houston Instrument 4 PO I 0 



One serious limitation of batch-file processing still per­
sists; there is no way to carry on an interactive dialogue 
with a user during batch-file execution (ask questions 
and execute commands conditionally based on the user's 

, 

response). 

Miscellaneous Enhancements 
One of the problems you will frequently encounter 

when trying to run software written for DOS 1.10 is the 
"hard-coding" of drive designators in the program itself. 
For example, the program may try to open a file named 
"B :PROGRAM.DAT; " but there is no drive "B :" on most 
XTs . The DOS 2.00 ASSIGN command can redirect all 
references to the "B :"  drive to a different drive, say ''A :" 
(the floppy-disk drive) or "C:" (the hard-disk drive). 

DOS 2.00 makes the installation of assembly-language 
code designed to support peripherals (device-driver 
code) much easier than before. A section in the manual 
describes the format of a device-driver program (even 
advanced programmers will pull some hairs figuring this 
out) . A file named CONFIG. SYS, containing the name 
of your device driver, must be created in the root direc­
tory. All device drivers located in this file will be installed 
when DOS comes up. This procedure will help periph­
eral manufacturers to add driver support to DOS 2.00 
without having to resort to patching the operating 
system. 

Another nice feature is a built-in print "spooler:' This 
feature lets you queue up to 10 files to be printed in a 
"spool queue;' then go on and use the machine to do 
something else. The files will be printed, somewhat spas­
modically, whenever the computer is idle. The design 
of the SPOOL queue servicing code can be questioned, 
because it appears to give the spooler the lowest 
priority-printout halts whenever you are typing at the 
keyboard, or when a program does disk 110. It appears 
that a design giving highest priority to the spooler was 

attempted but took too great a performance toll on in­
teractive-user-response time. Nonetheless, it is a strange 
feeling to have the printer start up when I stop typing, 
and stop when I hit a key; it disturbs my concentration. 
Note also the difference between this print spooler and 
the usual implementation: this prints files that already 
exist on disk, whereas most print spoolers sold in the 
microcomputer market buffer all program output des­
tined for the printer. If, for example, you have a BASIC 
program that uses LPRINT statements to write to the 
printer, you cannot take direct advantage of this spooler. 
You must redirect your print output to a file, then print 
the file after your BASIC program finishes executing. 

Another much-requested feature in DOS 2.00 is the 
ability to dump a screen containing graphics output on 
the system printer. Medium- and high-resolution graph­
ics are both supported, and color is represented by gray 
scales. 

DOS 2.00 provides several ways to recover lost files. 
The CHKDSK command checks the directory and finds 
files that are allocated on the disk but have no directory 
entries. New entries are created for such files, and it is 
up to you to examine the file and determine if it con­
tains valuable information or not. The RECOVER com­
mand can recover files that have become partially un­
readable due to bad media. A new directory entry is 
created for such files, skipping over the bad sectors. Al­
though neither of these recovery techniques is perfect, 
they may be preferable to trying to reconstruct a file from 
scratch . 

The DOS 2.00 disk format command lets you name 
a disk with a "volume ID:' Unfortunately, you cannot 
change the ID without reformatting the disk. 

DEBUG has been enhanced to allow direct entry of 
assembly-language statements into memory. 

The EDLIN line editor has new commands to read in 
the contents of a file, move, and copy lines of text . 
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T E K 221 3/22 1 5/2235 
D UAL TRACE OSC I LLOSCOPES 

THE ANSWER 
BY ANY M EAS U R E  

Now 60 MHz or 100 MHz Tek qual ity 
is just a free phone cal l  away! 

Tek has expanded its 
best-sel l ing 2200 scope l ine 
up to 100 MHz. And broug ht 
it a l l  as close as you r  
phone. Tek's revolutionary, 
red uced-com ponent architec­
ture brings unprecedented 
quality, rel iabi l ity and afford­
abi l ity to the 60 MHz 2213 
and 221 5 ,  and now, the 
1 00 MHz 2235. 

Al l  three of these l ightweight 
(13 .5 l b . )  scopes featu re 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, p lus a 
complete tr igger system for 
stable triggering on d ig ital , 
analog or video waveforms.  

Scopes with a compre­
hensive 3-year warranty* . . .  
probes . . .  and expert advice. 
One free cal l gets it a l l !  You 
can order, or obtain l iterature , 
through the Tek National 

Copyright ©1983. Tektronix, Inc. All rights reserved. TTA-407-1 

Bandwidth 60 MHz 
No. of Channels 2 
Alternate Sweep 
Vert!Trig 8/W Limit 
Single Sweep 
Accuracy: VerVHorz 3% 
Delay Jitter 1 :  5,000 
Trigger'g Sensitivity 0.4 div at 2 MHz 
lnput R-C 1 Mfi -30pf 
Variable Holdoff 4:1 
Price $1200t 

Marketing Center. Techn ical 
personnel , expert in  scope 
appl ications, will answer your 
questions and expedite del iv­
ery. Direct orders include 
operating and service man­
uals, two 1 0X probes, 1 5-day 
return policy, and worldwide 
service back-up. 

New lower price ! 
1 00 MHz 2235 

now just $1 650. 

2235 

60 MHz 1 00 MHz 
2 2 + Trigger View 
Yes Yes 

Ye s-20 MHz 
Ye s 

3% 2% 
1 :  1 0,000 1 :  20,000 
0.4 div at 2 MHz 0.3 div at 1 0  MHz 
1 Mfi -30pf 1 M  fi -20pf 
4 : 1  10 : 1  

$1 450t ..:&;l950t Now t 

Order tol l  free : 
1-800-426-2200, 
Extension 62. 
I n  O regon cal l  col lect: 

റဌiဋe 
3)0ည2Z;ဉ£ဈဇR 

Ext . 62 . 
'3-year warranty includes CRT and applies to 2000 
lamily oscilloscopes purchased after 111/83. 
Scopes are UL Listed. CSA and VDE approved. 

COMMITTED TO EXCELLENCE 

Circle 464 on inquiry card. 



As a performance enhancement, you can specify the 
number of file buffers that DOS allocates when it comes 
up. Data read from files is kept in these buffers until they 
are used up; they are "recycled" each time a new buffer 
is needed. If your program requests data that is in one 
of these buffers, a disk 110 operation may be avoided . 

VERIFY forces DOS to perform reads after each disk 
write, to ensure that the intended data has made it out 
to the disk. 

BASIC 2.00 
The new version of BASICA contains many new fea­

tures, primarily in the screen and music 110 areas. If you 
are willing to dig in and learn the peculiar syntax of the 
graphics and music-generating commands, you will have 
a powerful programming capability at your disposal. 

Some of the changes in BASIC 2.00 are in the file area. 
BASIC statements and commands dealing with file­
names have been expanded to accept pathnames. The 
EOF (end-of-file) function handles redirected standard 
input files. The LOF (last-of-file) function gives the 
number of bytes allocated to a file. GET and PUT can 
handle record numbers up to 16,777,215. 

The graphics commands have lots of new features. 
PAINT takes a parameter that allows you to "tile" an area; 
that is, to fill it with a pattern instead of a solid color. 
LINE has an enhancement similar to the tile feature of 
PAINT; you can specify a line "style" and draw lines 
composed of patterns of dots and dashes. DRAW sup­
ports a command to turn by a given angle, and to issue 
a PAINT command (no tiling) from within a DRAW com­
mand. WINDOW lets you treat the screen as having 
an arbitrary coordinate system. You must establish the x and y coordinates of the corners of the screen, and then 
everything you draw using the CIRCLE, LINE, PAINT, 
POINT, PSET, and PRESET statements gets scaled to the 
coordinates established by WINDOW. Any points out­
side the WINDOW are not plotted-this is called "clip­
ping:' VIEW defines a portion of the screen as a "view­
port;' and all output goes only to this portion of the 
screen until a new viewport supersedes it . By defining 
multiple viewports on the screen at once, you can ex­
periment with the currently in vogue "multiple-window" 
techniques used by Visicorp's Visi On and Apple's Lisa. 

Odds and Ends 
The PLAY statement now recognizes a symbol that 

raises or lowers the octave of succeeding notes. An ON 
PLAY statement has been added to play continuous 
music concurrently with the execution of a program. 
Whenever there are a given number of notes left in the 
"music queue;' control is transferred to a subroutine in 
your program that can fill the queue with more notes. 

Double-precision support is now available for the ATN, 
COS, EXP, LO G, SIN, SQR, and TAN functions. RAN­
DOMIZE also supports double-precision seeds for the 
random-number generation routine. 

The "ON TIMER" statement allows you to set up a 
single-count-down timer; after the specified number of 
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seconds has elapsed, control is transferred via GOSUB 
to a statement in your program. 

You can now specify that all output to the screen 
should also be sent to your printer. This option was 
formerly available from DOS, but was disabled when 
you entered BASIC. It is still turned off when you enter 
BASIC, but you can now turn it back on. 

Documentation 
Although still among the better manuals in the micro­

computer industry, the DOS and BASIC manuals took 
a beating when being upgraded to version 2.00. The DOS 
manual is now bursting at the seams, and it is just a mat­
ter of time before pages start falling out. Its formidable 
size will keep many people from even trying to learn 
more than "How do I load Visicalc?" It appears to have 
been rushed out, with a number of typographical errors, 
some rather glaring (the table of contents lists nine en­
tries for Appendix K, then starts all over again) . Con­
sidering the volume of information it presents, it is 
usable, and thoughtfully includes an index as well as 
a master table of contents and a mini table of contents 
for each chapter. 

The BASIC manual is a "do-it-yourself" kit containing 
a 1.10 manual and a fat packet of pages to insert. The 
first manual I received omitted the 2.00 upgrade pages; 
the second one contained the pages, but repeated a 
subset of them and left out the VIEW and WINDOW 
commands. 

The examples in both manuals are acceptable, al­
though many are so vague they give the impression the 
writer did not understand the purpose of the command. 
The examples also show evidence of hurried prepara­
tion and minimal proofreading. It is evident that even 
IBM, with its enormous pool of resources, must cut 
corners to get timely updates out in the breakneck-paced 
world of microcomputer software. 

Conclusions 
The PC XT is a solidly engineered, although technical­

ly modest, encore to the IBM Personal Computer. It is 
competitively priced, which indicates that not only is 
IBM in this game to stay, it wants to build its market 
share. 

DOS 2.00 has the right features to support the XT's 
expanded capabilities and brings many features formerly 
found only in high-priced microcomputers down to the 
mid-price range. BASIC 2.00 builds on Microsoft's 
reputation for innovative features in microcomputer 
BASICs; its powerful graphics features make it worthy 
of its generic name GW BASIC (Gee Whiz BASIC) . 

Now that we know what the XT is all about, we can 
start speculating on the PC II again; I think it will be 
multiuser, with an 80186 running Xenix and MS-DOS, 
and . . .  • 

Raw/and Archer Jr. (5420 Loyal Pl., Durham, NC 27713) is a manager of 
software development at a Fortune 500 corporation. He holds an MS in com­
puter science from MIT. 
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INI'RODUCING J'HE SAFI' SI'ANDBY POWER SYSJ'EM. II' KEEPS YOU FROM lOSING YOUR MEMORY WHEN J'HE 11GHJ'S GO OU'I. 
If the power fails while you're reading this ad, 

everything your computer knows could be lost. 
In an instant, information crucial to the smooth 

operation of your business can vanish without a trace . 
Memories can be flushe d, disks can be damaged. 

That's why you need a Saft Standby Power 
System. In the event of a blackout or brownout, it 
takes over instantly-before the computer can tell 
there is anything wrong. There are two systems 
available. The 200 VA , which provides power up 

More power to you. 
Circle 403 or: inquiry card. 

SAFT America Inc. Portable Battery Division, 931 N. Vandalia St., St. Paul. MN 55114 612-645-8531 

to 20 minutes. And the 400 VA , with power up 
to 10 minutes. Which gives you plenty of time to get 
off the machine safely, without missing a 
single byte. 

And during normal operation it acts as a line filter, 
protecting against damaging voltage spike s. 

Ask your dealer about the Saft Standby Power 
System. It's the first standby system designed specifi­
cally for small business computers. And offered at a 
small busine ss price. 

· -0 

SAFT Batteries Ltd. , 200 Middlefield Road, Scarborough. Ont. Can. M 1S-4M6 416-298-7322 
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Congratulations. We published your program. 

The envelope , please . 
There's an acceptance letter inside. And a 

check that could have your name on it.  (If we 
select your program , that is . )  

But remember. 
We pick our winners carefully. 

Because the software we publish for 
the IBM Personal Computer has to be 
good enough to complement 

· 

IBM Personal Computer hardware . 
(See the box at right . )  

Like our hardware , this software 
should be simple to use. Friendly. 
Fas t .  And written to help satisfy the 
needs of the individual . 

Our Personal Editor is a perfect 
example .  A versatile text file editor, 
it not only helps the user save time, 
but lets him easily self-tailor a task 
with definable function keys . And 
it sets a standard of excellence . 

Of course , every person will use the 
IBM Personal Computer differently. 
That's why we plan on publishing 

many different programs . 
Entertainment programs . 

And educational programs . And 
business programs . And 

personal productivity 

programs . And graphics . And games . 
And more. 
We'll also consider software written by 

programmers /or programmers . For example , 
the BASIC Program Development System , 
Professional Editor and Diskette Librarian ,---------------------, 
I IBM PERSONAL COMPUTER SPECI FICATIONS I
J User Memory Display Screens Pennancnt Memory JJ 64K-640K byte> U_JI<Jf <Jf mobl<Kim11ne (ROM) 40K bytt..-> I Microprocessor 'Soluuon . Color/Graphics l6-bit 8088 80 c.:harJ<.1ers x lmcs Te.\1 mode: I Au.x.illary Memory 

Upper Ómd lower case 
16 colors J 2 optional internal Ope.ra;g S<tems 256 characters and

I DO
C

S
P
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are high-quality, full-function tools that 
were submitted by authors like you and 
subsequently published by us . 

Now you might have the chance to win. 
Who knows? You could open the mailbox 

and find one of the envelopes shown here . 
For information on how to submit your 

program , if completed and running, write: 
IBM Personal Computer External Submissions, 

Dep t .  765 PC, Armonk, 
New York 10 504. : _ _�--=· - - - - - --- - · -

The IBM Personal 
A tool for modern times 

Circle 218 on inquiry card. 

For more information on where ro buy the IBM Personal Computer, call SD0-447-4700. In Alaska or Hawai i ,  SD0-447-0890. 
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The Corona PC 

An IBM PC-compatible desktop machine that features a 


high-quality display and the Multimate word-processing program 

by Rich Malloy 
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One thing that continues to amaze me in this indus­
try is the number and variety of microcomputers claim­
ing compatibility with the IBM Personal Computer 
(PC) . Like siblings, these machines share a common 
theme yet retain an individual character and per­
sonality. 

The Columbia MPC (Multipersonal Computer) could 
be the older brother, content to copy his father exactly. 
The Compaq becomes the proper and dependable sister 
with a weakness for travel .  And, of course, the Eagle PC 
is the younger brother who has a penchant for tidiness­
he keeps the keyboard under his bed . 

Then comes Corona (photo 1): the younger sister who 
reveals tremendous artistic ability and perfect penman­
ship. While family members settle for simple stick-figure 
drawings, she spends hours producing intricate and 
precise drawings. And her free spirit makes her more 
at home in Fortune 1000 companies than in the Fortune 
100, although she would be useful in any office. 

The Corona PC is a cream-colored desktop personal 
computer that is about 90 percent compatible with the 
IBM PC. In fact, its major incompatibility is also one of 
its best features-a high-density, high-contrast graphics 
screen. Its other departure from the IBM PC is its price, 
$2995 for a system with two floppy-disk drives (320K 
bytes each), 128K bytes of memory, serial and parallel 
interfaces, and a medium-size software bundle (MS­
DOS, a BASIC interpreter, PC-Tutor, and a word pro­
cessor) . (See At a Glance box for more information.)  The 
equivalent configuration from IBM costs about $1000 
more. 

The Corona should work fairly well in any office where 
an IBM PC might be found, especially for word-process­
ing applications. When new applications software takes 
advantage of the Corona's high-quality graphics, this 

At a Gla nce 

Name 
Corona PC 

Manufacturer 
Corona Data Systems 
31324 Via Colinas. Suite 1 10 
Westlake Village. CA 91362 

Components 
Size: 19 by 17 by 18 inches [including monitor). Processor: 8088. 
16 bit. 5 MHz. Memory: 128K bytes (expandable to 5 1 2K bytes) .  
Display: green-phosphor. 80 by 2 5  characters. IBM PC-style 
character set. Characters can be underlined. reverse video. high 
intensity. or blinking. Graphics format: 640 by 325 pixels. two 
colors (black and green). Keyboard: 83 keys. modified IBM PC-style 
key layo ut. 10 function keys. numeric keypad. Mass storage: one 
320K-byte floppy-disk drive. Optional second floppy-disk drive or 
10-megabyte hard-disk drive. Interfaces: parallel-printer port and 
RS-232C serial port. Expansion: fo ur IBM PC-style expansion slots. 

machine's capabilities will really stand out. Like any new 
computer, it has a few knots and rough edges, but 
nothing the experienced computer user cannot adjust to. 

Hardware 
Physically, the Corona resembles the IBM PC. It takes 

up about the same space on your desk and is just as 
heavy when you try moving it to another office. Its disk 
drives remain true to IBM's, horizontal and on the right 
side of the unit . 

One obvious difference is the position of the Corona's 
on/off switch. Corona subscribes to a common yet 
curious school of thought that holds that this important 
switch should be in the most inaccessible place pos­
sible-the back panel . Thus, turning the Corona on re­
quires a prerequisite minute or so while your fingers 
fumble around for the switch. 

While fumbling, however, you discover something 
handy-a reset switch. The IBM PC and most of its 
clones use a combination of the Alternate, Control, and 
Delete keys to trigger a reset that can be deactivated by 
software. The result is that when certain software pack­
ages "hang up;' you have to turn the machine off, wait 
10 seconds, turn it on, and wait a minute while the com­
puter checks its memory. On the Corona, you simply 
hit the Reset button on the back panel . This button is 
not easy to find, and it has a light touch. I usually just 
flap my fingers around the back for a second or so until 
I hear the disk drives start up. 

The Display 
The Corona's major attraction is its display. This dis­

play has good resolution (640 by 325 pixels) and extreme­
ly good contrast: it reminds me of the Victor 9000. (By 
the way, the display arrived here in a box from the 

Software 
MS-DOS version 1 . 2 5  operating system. GW BASIC interpreter. 

Multimate word-processing program. PC -Tu tor 


Options 
Second floppy-disk drive: 5 4  50; extra memory modules. 128K 

bytes each: 5 295; 10-megabyte hard-disk drive: 5 2  295 


Documentation 
Four loose-leaf binders. approximately ISO pages each. S V2 - by 

8V2 ·inch pages 


Price 
With one floppy-disk drive: 5 2  595 
With two floppy-disk drives: 5 2995 
With one floppy-disk drive and 

one 10-megabyte hard-disk drive: 5 4495 
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corona 

I 
Photo 2: The display screen of the Corona (left) compared with that of the IBM PC (righ t). Both photos were taken under the same condi­
tions. Note the Corona's increased contrast and the IBM's well-formed characters. 

Amdek company. ) Photo 2 compares the display with 
that of the IBM PC. 

The people at Corona claim that the true resolution 
of their display is a whopping 1280 by 325 pixels (pic­
ture elements) . You can't access these 1280 pixels direct­
ly (i.e . ,  through BASIC), but the Corona's character 
generator seems to use them, with the result that the 
Corona's character set is smooth and practically free of 
"jaggies:' 

In character mode, the Corona PC varies in only one 
way from the IBM PC. It features the same 80-line by 
25-character layout, the same attributes for each character 
(reverse video, underline, high intensity); and the same 
variety of characters (see photo 3) . The one exception 
involves formation of the individual characters. Each 
character occupies a matrix that is 16 pixels wide by 13 
pixels high . Yes, that's 16 pixels wide. At first I thought 
this was inaccurate, but I took out my magnifying Ioupe, 
which I use for software warranties and license agree­
ments, and sure enough they were right. Each pixel is 
about half as wide as it is high . The lowercase "y" is 
made up of at least 11 pixels from left to right (see photo 
4). Add some pixels for the spaces between characters 
and you get 16. 

Photo 3: The character set of the Corona PC. The Corona has the 
same variety of characters as the IBM PC. 

310 November 1983 © BYfE Publications Inc. 

You might think that with that many pixels to play 
with, the Corona would have a superb design for each 
character. But the Corona's characters do not seem to take 
full advantage of their high-density pixel grid . I think 
that the character font used by the IBM PC monochrome 
monitor is more readable than the one Corona uses. The 
Corona font looks like the IBM font would look after be­
ing on a diet for a few weeks. 

One of the nice things about the IBM font is that it 
is richly decorated with serifs, little pen marks that have 
been helping us distinguish characters for hundreds of 
years. Corona probably chose to use a thin, sans-serif 
style to be modern, and I can live with it if I have to. 
On the Corona's high-contrast screen, any font is OK. 
But if the company ever came out with a plug-in chip 
that would generate a font similar to the IBM's, I'd be 
first in line to buy it. 

While the character mode of the Corona's display is 
functionally (if not visually) compatible with the IBM, 
in graphics mode the display takes a sharply divergent 
path. The IBM Color Graphics Adapter card gives the 
IBM PC three graphics modes; the highest resolution is 
640 by 200. The Corona, however, offers only one graph­
ics mode, in black and white, with about 50 percent more 

Photo 4: A close-up view of the characters on the Corona's display 
Note the large number of pixels that fo rm each letter. 
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The VERSA Bl!JSI N ESS™ Series 
Each VERSABUSINESS module can b e  purchased and used independently, 

or can ee linked in any combination to form a complete, coordinated business system. 

VERSARECEIVABLES'" $99.95 
VERSARECEIVABLES'• is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac­
counts. VERSARECEIVABLES'' prints all necessary statements, invoices, and summary 
reports and can be linked with VERSAUDGER II'" and VERSA INVENTORY'". 

VERSAPAYABLES'" $99.95 
VERSAPAYABLES" is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABLES" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLESn. you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL'" $99.95 
VERSA PAYROLL" is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati· 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSAUDGER Jr" system.

VERSAINVENTORY'" $99.95 
VERSA INVENTORY" is a complete inventory control system that gives you instant access 
to data on any item. VERSA INVENTORY" keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and priCing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSA RECEIVABLES" system. VERSA INVENTORY" prints 
all needed inventory listings, reports of items below reorder point, inventory value re· 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

VERSALEDGER II'" $149.95 
VERSAUDGER II'" is a complete accounting system that grows as your business 
grows. VERSAUDGER II'" can be used as a simple personal checkbook register, 
expanded to a small business bookke,eping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSA UDGER II'" gives you almost unlimited storage capacity 
(300 to 10 ,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAUDGER Ir" comes with a professionally-written 160 page manual de· 
signed for first-time users. The VERSAUDGER tr• manual will help you become 
quickly familiar with VERSAUDGER Jr", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Every VERSABUSINESS'M module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. lf you are not satisfied with any VERSABUSINESS'M module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS'M module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: Write or c all Toll-free (800) 43 1-281  8 (N.Y.S. residents c all 9 14-42 5-l535) 
* add $ 3  for shipping i n  UPS areas • add $5 to CANADA or MEXICO 
* add $4 for C.O.D. or non·UPS areas .-!'!" * add proper postagP. else\·;here 

.,;;;;- - પDEALER INQUIRIES WELCOME 
All prices and specifications subject to change I Delivery subject to availability. 

• TRS·SO is a trademark of the Radio Shack Division of Tandy Ccrp . . • APPLE is a trademark of Apple Corp. · *IBM IS a trademark of IBM Corp. · OSBORNE IS a trademark of Osborne Corp . 
•CP/M is a trademark of Digital Research · 'XEROX is a trademark of Xerox Corp. 



Photo 5: An example of the graph ics capabilities of the Corona, this pictu re was produced by a BASIC program called Etch . The resolution 
of the screen here is 640 bt; 325 pixels. 

pixels (640 by 325) than the IBM has (see photo 5) . The 
Corona has better resolution, but it pays for this by not 
being compatible with the graphics software for the IBM . 

Fortunately, this incompatibility problem with IBM's 
graphics can be solved in any of three ways . First, you 
can install an IBM Color Graphics Adapter card into the 
Corona (just as you would have to with the IBM PC) and 
purchase a color monitor, and your machine will be com­
pletely compatible with any graphics program for the 
IBM. Second, you can wait until the popular software 
houses modify their programs so that they can run 
directly on the Corona. Or third, you can wait until the 
GSX graphics interpreter for the CP/M-86 operating 
systems becomes readily available. This interpreter is in­
tended to eliminate all graphics incompatibility from one 
computer to another or from one peripheral to another. 
Admittedly, the last two alternatives are a bit chancy. The 
important thing to remember is that if there is any prob­
lem, you can install the IBM graphics board. 

I should note that on the Corona's display, graphics and 
characters can by intermixed anywhere on the screen.  
Also, graphics information can be stored in several places 
in memory. An advanced programmer can quickly 
switch from place to place in memory and set up some 
fast-moving images. 

In BASIC, you can individually address any pixel in 
a 640 by 325 pixel grid, but only two colors are sup­
ported: black and white (actually green) . As mentioned 
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previously, the real resolution of the screen is 1280 by 
325, so each addressable pixel is actually made up of two 
smaller pixels. Advanced programmers may be able to 
individually address each of the these smaller pixels. 

The Keyboard 
The Corona, like many of the IBM compatibles, uses 

a keyboard produced by Key Tronic in Washington .  
Visually, i t  i s  almost an  exact duplicate of the IBM key­
board (see photo 6) .  It has the same 83 keys, including 
10 function keys, a combination cursor-control/numeric 
keypad, and keys such as Num Lock, Scroll Lock, and 
PrtSc. Functionally, it has a similar keyboard processor 
and type-ahead buffer, but it is lighter, quieter, and has 
its own indicator lights for the Caps Lock and Num Lock 
keys. 

Key Tronic offers two key layouts for this keyboard. 
One is an exact duplicate of the controversial key layout 
used by the IBM PC. The other is a more traditional (i.e. , 
sensible) layout with the left Shift key and the Return 
key in their usual positions. Corona was originally go­
ing to use the exact IBM key layout, but it received so 
many requests for the traditional layout that it has now 
switched to that keyboard. 

In "The Corona Portable PC" (September 1983 BYTE, 
page 226), I mentioned that the keyboard on the Cor­
ona Portable was one of the best I had seen. It was. But 
that keyboard had the Shift keys and Return keys in the 

Circle 153 on inquiry card. ---+ 





Circle 304 on inquiry card. 

FO RTRAN/ PASCAL 
G RA P H  I CS 

G RAFMAT I C ,  for the IBM-PC® is a ver­
sati le set of 59 FORTRAN I Pascal cal lable 
routines including:  
• TEXT/G RA P H  I C S  ut i l  ity-mode/ 

cu rsor/text contro l ,  l ight pen,  point ,  l i ne ,  
paint ,  scro l l .  

• 2D I NTERACTIVE-draw, manipu­
late and update objects and groups. Non­
destructive graphics cursor. 

• 2D P LOTS-scale, set axes, tic marks, 
text, incl. log/log and contour plots . 

• 3D PLOTS and SOLID MODELs­
scale ,  rotate, translate, a l l  with hidden l ine 
removal for real istic views. 

• FU LLY DOCUM ENTED-user-ori­
ented manual f i l led with examples and 
helpful notes . 

• REASO NABLE P R I C E-$95, pre­
paid. (Specify MS 1 .0 or 3 .  1 Fortran,  MS 
Pascal or SS Fortran compatible) . $29 
Grafmatic Jr.-Text/graphics only .  

Microcompatibles, 1 1  443 Oak Leaf Dr. , 
Dept. 8 

Si lver Spring, M D  20901 (301 ) 593-0683 
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right places. Unfortunately, the keyboard we received 
with the desktop Corona had the exact IBM key layout, 
and it was a bit harder to use. Not only were the keys 
in nonstandard places, but some of the keys had very 
light touches. For example, I must have a tendency to 
rest my index finger on the J key because "j" kept ap­
pearing in strange places. 

No doubt you can grow accustomed to this keyboard, 
but after three weeks of heavy use, my error rate was 
still about twice what it was with my old IBM Selectric . 

Of course, it's difficult to be objective about keyboards. 
Everyone has preferences. In fact, some people really like 
the IBM PC key layout. I prefer the Corona with the more 
traditional keyboard. And I'd prefer a slightly heavier 
touch . 

The Pro cessor 
Like the IBM PC, the Corona is built around the 16-bit 

8088 microprocessor with a clock speed of 5 MHz . Hav­
ing this processor, of course, doesn't guarantee com­
patibility with the IBM PC, but it's a good start. Also, 
the slightly higher clock speed of this processor means 
that the Corona will be about 5 percent faster than the 
IBM PC. 

Memory 
The most significant thing about the Corona's memory 

is that you can put up to 512K bytes of RAM (random­
access read/write memory) chips directly on the main 
board; you don't need to tie up any of the expansion 
slots. Also, the Corona comes with software that enables 
you to partition part of this memory as a RAM disk. 

The standard Corona comes with 128K bytes of mem­
ory, a reasonable amount . The unit I used had 256K 
bytes with 128K bytes of this configured as a RAM disk . 
I didn't run out of memory, but I didn't run any huge 
spreadsheets, either. 

One nice thing about the Corona is that it doesn't 
spend a minute checking all of the memory each time 
you turn on the machine. This should save about 10 
hours of time over the life of the machine. The rationale 
for this is that even if the machine were to find a bad 
memory chip, it is better to have a machine that works 
partially than a machine that won't let you work at alL 
Just in case, Corona provides a nice memory-test pro­
gram that graphically tells you which chip is bad. 

Power Supply 
The Corona power supply provides 110 watts (W) com­

pared to the 64 W supplied by the IBM PC. The addi­
tional supply in the Corona enables you to add internal 
peripherals such as a hard disk without fear of overload­
ing the machine. 

Floppy-Disk Drives 
The standard unit comes with one 320K-byte floppy­

disk drive. There is room for another floppy or for a hard 
disk. The floppy disks use a standard configuration for 
double-sided double-density disks under MS-DOS ver-
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Photo 6: The Corona's keyboard, which was produced by Ke!J Tronic. 
Aga in, note the similarity to that of the IBM. Also note that future 
editions of the Corona will have some keys repositioned, specifically 
the left Shift key and the Return key. 

sian 1.25. When MS-DOS 2.00 becomes avail able for the 
Corona, you should be able to put 360K bytes on each 
disk. 

The only difference I've noticed between the Corona 
floppy-disk drives and those of the IBM is that the Cor­
ona drives are quieter, though not as quiet as those of 
the Compaq. 

Interfaces 
It's been about a year since I've heard of a new com­

puter that does not come standard with both a Cen­

tronics parallel-printer port and a serial RS-232C port. 
Progressive thinking such as this is much welcomed.  

The Corona is  no exception to this forward trend. The 
circuitry for both of these interfaces is right on the main 
circuit board. The connectors for these interfaces are on 
the back panel (see photo 7) . I've used the parallel port 
with an Epson MX-80 printer and had no problem with 
it. The serial RS-232C port, however, is more difficult. 

Part of the problem is that the RS-232C standard is 
itself difficult .  According to the standard, the whole 
world is divided into two parts : data-terminal equipment 
(DTE) and data-communications equipment (DCE) . The 
important thing to remember is that DTEs can talk only 
with DCEs, and vice versa .  Almost all modems are 
naturally configured as DCEs, and most microcomputers 
are configured as terminals or DTEs. Serial printers, how­
ever, can't seem to make up their minds . Some are DTEs, 
some are DCEs. 

The Corona is one of the few computers that enable 
you to configure it as either a DTE or a DCE. Theoretical­
ly, you could set up the machine· as a DTE to have an 
easy connection with a modem (DCE), or you could set 
it up as a DCE to connect with any other computer 
(DTE), or as either of the above to connect with a serial 
printer (DTE or DCE) . The problem in doing this is that 
to change the configuration you must remove the top 
cover of the system unit, pull out a jumper (which looks 
like a memory chip and is very hard to reach), and in­
sert it into another socket. 

With this jumper in the modem socket, I could easily 
connect a Hayes Smartmodem to the Corona. And with 

Photo 7: Th e back panel of the Corona. Note the Reset switch on the left, the parallel-printer port, the serial port, the video-display port, 
and the openings fo r the expansion cards. 
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WINCHESTER 
DISK DRIVE 
SUBSYSTEMS 
30 Ms. Average Access 
1 Year Parts & Labor 
Warranty 
20 MEGABYTES ...$9;569* 
REDUCED . . . . . .  $ 3,21 3 * 
33 MEGABYTES ...$&;r59* 
REDUCED . . . . . .  $3,450 * 
46 MEGABYTES ...$-4;4+6* 

. REDUCED . . . . . .$ 3,9 1 6  * 

DSS 
WINCHESTER DISK 
DRIVE SUBSYSTEMS 

85 Ms. Average Access 
90 Days Parts & Labor 
Warranty 

5 M EGA BYTES ...$1,995* 
1 0  M EGABYTES ...$2,295* 
1 5  M EGABYTES ... $2,695* 

Hardware and Software 1ntertaces for TRS-80Û Apple I IÛ 
IBM-PCÛ CP/MÛTurbodosÛ S-1 00, any 8 b i t  parallel port, 
any Z-80Û computer such as OsborneÛXe roxÛ TelevideoÛ 
Northstar AdvantageÛ N ECÛ AVL-EagleÛ Morrow® 

ELSE TO 
Subsystems include disk, chassis with power supply, con­
troller, cables, hardware adapter and software package. 

'S UBSTANTIAL DISCOUNTS AVAILABLE TO QUANTITY BUYERS. 

8720 Old Courthouse Rd.Vienna, VA 22 1 80 • 703·281 ·5762 
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the jumper in the printer socket, I could easily connect 
a Diablo 1640 daisy-wheel printer. 

But while these hardware connectio:ps were satisfac­
tory, the software for them seemed a bit hard to use. For 
example, I had a hard time trying to access the modern 
port from BASIC. A popular communications program 
in BASIC called PC-Talk also had trouble using the 
modern port. When I connected a serial printer, I was 
able to access it through BASIC, but I had a little trou­
ble using it with a word processor. These seem to be 

· minor bugs, which I hope will be fixed soon. 

Peripherals 
The unit we received from Corona included a pleasant 

surprise : a 10-rnegabyte hard-disk drive. This disk drive, 
which up until recently was Corona's major product, is 
impressive. Its list price is $2295, and I've seen ads 
offering the drive at a much lower price. 

The hard disk can be subdivided into one, two, three, 
or four parts. You can easily designate the size of each 
part. The instructions for formatting and loading the 
disk, however, are a bit less than ideal; you have to ex­
ecute a series of four programs. (A simple batch file that 
would execute these four programs automatically would 
have been helpful . )  But once you have the procedure 
ironed out, it is fairly straightforward. The actual for­
matting of the disk takes only about 6 minutes. 

Overall, the hard disk was a pleasure to use. Disk­
access times for the hard disk were usually fairly fast 
(although some individual accesses can be as slow as 
that of a floppy disk), and the storage capacity is huge. 
In fact, a few weeks with a hard disk can spoil you for 
systems that have only floppy disks. But the hard disk's 
seemingly bottomless pit of storage capacity has a price. 
You must be sure that everything on that disk is backed 
up on floppy disks. Hard-disk errors are not rare. And 
a 10-rnegabyte hard-disk drive will require at least 30 
floppy disks to back it up. 

Expansion Slots 
The Corona comes with four expansion slots that 

should accommodate any board built for the IBM (see 
photo 8). The IBM Color Graphics Adapter board works 
fine, but I had some trouble with QuadRAM's Quad­
board because it is incompatible with the Corona's hard 
disk. 

Note that the IBM PC with capabilities similar to that 
of the standard Corona may have only one slot left open. 

Software 
Some personal computers, such as the Columbia 

MPC, come with a complete assortment of software. 
Some, such as the IBM PC itself, come with the bare 
minimum-a BASIC interpreter. The Corona lies some­
where in the middle. 

Like the IBM, the Corona has a BASIC interpreter (GW 
BASIC from Microsoft) . It also features the MS-DOS 
operating system (version 1.25), a word-processing pro­
gram patterned after Wang's dedicated word processors, 

Circle 111 on inquiry card. ___,. 





Photo 8: Inside the Corona. A Seagate hard-disk drive is on the lower righ t and the expansion slots are on the left. One of the slots is 
taken up by the hard-disk controller. The power supply is on the upper righ t. 

and a teaching program to guide you through the in­
tricacies of MS-DO S. 

MS-DO S 
Despite assertions to the contrary, PC-DOS and MS­

DOS are not the same thing, although they are extremely 
close. Moreover, MS-DOS seems to vary from machine 
to machine. It is true that all MS-DOS machines can read 
each other's disks, and they can use most of the same 
MS-DOS utility programs. But there are some dif­
ferences. 

For example, in PC-DOS you can create batch files by 
using the COPY command to "copy" a file from the key­
board (which is referred to as "CON :") to a batch file. 
On the Corona, you call the keyboard "CON;' without 
the color. 

As I mentioned before, the Corona's version of MS­
DOS also seems to have trouble handling the serial port 
with the Mode utility program. But perhaps this will be 
only a temporary problem. 

Multimate 
This relatively new word processor from Softword Sys­

tems of East Hartford, Connecticut, was designed as a 
"professional" word processor for the IBM PC. The word 
"professional" here means that it is supposed to be 
similiar to the Wang word processors. When, I wonder, 
will things come full circle and someone design a word­
processing program for the IBM PC based on the IBM 
Displaywriter? 

Multimate for the Corona does not seem to be too dif­
ferent from Multimate for any other MS-DO S machine. 
But because some impressive claims have been made for 
it and it is a rather impressive package, I will take some 
time to describe it here. 

Multimate is a fairly powerful and fast system. Among 
its noteworthy features are the abilities to merge letter 
files with address files, to spool your printing jobs into 
a queue that can be printed in the background, to do 
decimal tabs, to perform column arithmetic, and to move 
columns. In addition, you can save your preferred tab 
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Computer 
Ridge ဆ 

--------------------------- Phone ____ __ 

Address ______________________________________ _ 

____ _ 

Your source for software and books 
at su bstantial savings! 

More programs, more projects, 
more ways to use you r  m icro 
for home, hobby, and business ! 

1295 
List $16.95 

1398 
List $16.95 

Select any 6 boo ks 

for o n ly $2.95 when yo u join 
(values to $1 28.70) 

1195 
List $13.95 

List $1H.!I5 

7 very good reasons to try 
The Book Club® 

Blue Summit, PA 1 7 2 1 4  
• Reduced Member Prices. Save 2 0 %  t o  75  % on books sure 
to i ncrease your computer know-how 
• Satisfaction Guaranteed. All books returnable within 1 0  
days without obligation 
· Club News Bulletins. All about current select ions-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-mi nute t itles you can pick from 
· "Automatic Order." Do nothing,  and the Main selection 
will be shipped automatically!  But . . .  if  you want an Alter­
nate selection-or no books at al l-we'l l  follow the i nstruc­
tions you give on the reply form provided with every News 
Bulletin 
· Continuing Benefits. Gel a Dividend Certificate with every 
book purchased after fulfi l l i ng membersh i p  obligation, and 
qualify for discounts o n  many other volumes 
• Extra Bonuses. Take advantage of added-val!le promo­
tions, plus special d i scounts; on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's 
edit ions filled with useful ,  up-to-the-m inute i nformation. 
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1455 
List $15.95 

1 1 1 1  
List $15.95 List $19.95 

1205 
List $16.95 

- - - - - - - - - - - - - - - - - - - - ,j[Jl lil; [l1JrnJ]ut;r fjiJIJര []lull® 
Blue Ridge Summit, PA 1 7 2 1 4  

Please accept my membership i n  The Computer Book Club® 
and send the 6 volumes circled below, bill ing me $2 .95  plus 
shipping and handl i n g  charges. If not satisfie d ,  I may return 
the books with i n  len d ays without obligation and have my 
membership cancelled.  I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/han d l i  ng) during the 
next 12 months, and may resign any time thereafter. 

Name 

3 3 5  1 050  1 062 1 1 1 1  1 1 60 1 1 95 1 1 991 205 1 2 5 1  1 2 76 1 295 1 3 3 3  1 3 6 9  1 3 89 1 396 1 398 1455 1466 1468 1473 1 4 78 14791485 1 496 1 5 1 3  1 52 1  1 5 3 1  1 5 3 3  1 5 3 5  1 6 3 7  

City 

State Zip 
Valid for new ntembers only.  (Orders outside U.S. or Canada Ill US! be prepaid in 
International Money Orders in U.S. dollars. Canada must remit in U.S. doll  ars.) 
This order subject to acceptance by The Computer Book Club®. BY-1 1 63 
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Time (seconds) 
BASIC Benchmark Corona I B M  PC IBM XT 

5000 loops 6 7 7 
5000 divisions 1 9  24 24 
5000 GOSUBs 11 13 13 
5000 M ID$s 23 24 24 
Sieve program (1 iteration) 185 192 192 
Disk write· (64K bytes) 

Floppy 30 29 
Winchester 1 4  8 

Disk read (64K bytes) 
Floppy 22 22 23 
Wi nchester 7 8 

Table 1: A comparison of the Corona PC with the IBM PC and 
PC XT using BASIC. Note the slight advantage of the Corona, 
but the relatively slow speed of its Winchester disk-write routine. 
Th e Corona used GW BASIC running under MS-DOS version 
1 .25 on a 5-MHz 8088 microprocessor. The IBM PC used BASICA 
(version 1. 1) under PC-DOS version 1. 1 on a standard 4.77-MHz 
processor. The IBM PC XT was running under PC-DOS version 
2.00. For a listing of the programs, see January 1982 BYTE, page 
54. 

stops, right margin, and printer instructions in default 
files, which will automatically be inserted into all of your 
subsequent documents. 

Multimate is also fairly easy to use, but it does have 
some problems. It has so many capabilities that you may 
have a hard time remembering which keys do what. 
Some keys have four separate functions. You hii.Ve to 
keep a key chart handy at all times. 

Also, the program has some minor inconsistencies. In 
some parts of the program you execute a task by press­
ing the Return key; in others you must press the FlO key 
(which attempts to act as Wang's Execute key) . In some 
parts you can delete a character by pressing the Delete 
key or the Minus key; in others you have to press the 
Backspace key. And though you can delete characters 
to the right, you can't delete characters to the left. 

A problem that is not minor is a utility program called 
Fileconv. This is supposed to convert Multimate text files 
to regular ASCII (American National Standard Code for 
Information Interchange) format and vice versa.  It's nec­
essary because Multimate uses some non-ASCII char­
acters (i.e . ,  characters with codes greater than the 
decimal number 127; see photo 9) . Multimate also re­
quires space for a screen of file information (e.g., author, 
title, comments, and date created) and format lines, 
which indicate tab stops and right margins. This con­
version program, however, works only 50 percent of the 
time. The rest of the time it crashes the system. 

Here at BYTE, with our mosaic of computer and type­
setting systems, such a program is very important. A 
given document may pass through three different com­
puters. If a document cannot be reliably passed to or re­
trieved from a given word processor, then that word pro­
cessor has limited use. Multimate's Fileconv program as 
it now stands seems to have been an afterthought. I hope 
Softword will have a better program out soon. 



The road to success is not throug h the woods. 
A Lanier Thought Processor 
can move you ahead at the 
speed of sound. 

Past those who continue 
to plod along one thought at 
a time. 

Past those who stil l  write 
out every single word. 

Right to the top with tech­
nology that lets you get your 
thoughts and ideas off your 
mind and into action. 
Instantly. No lost time. No 
lost thoughts. 

It lets you zip out letters 
and memos. And get instruc­
tions and messages to 
people in your  office fast. 

You work at the speed it 
takes to get ahead in this 
h igh ly competitive business 
world.

Lan ier Thought Proces­
sors range from pocket-size 
portables to complete office 
systems. 

See how fast they can 
move you ahead. 

ᶣ - - - - - - - - - - --,
D l"d like more information on 
Lanier Thought Processing. 

Name 

Title 

Company 

Phone 

Business Address 

City 

County 

State Zip 

Mail to: 
Lanier Business Products, Inc. 
1 700 Chantilly Drive, N.E. 
Atlanta, GA 30324 
Or call Lanier toll-free at 
(800) 241 - 1  706. 1n Georgia, 
(404) 321 - 1 244, collect. 

I
I
I

I I
I II L41NIEI( IL _ _ _ _ _ _ _ _ _ _ _j

MOVE AHEADAT THE SPEED OF SOUയANIER THOUGHT PROCESSINGT:
TO LEARN HOW TO MOVE AH EAD WITH THE SPEED OF SOUND WITH LANIER THOUGHT PROCESSI NG '",  CIRCLE --
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Photo 9: An example of a document being edited by tile Multimate 
word processor. Note the format line at the top of tile screen and .the 
non-ASCII cha racters to indicate tab stops, carriage returns, and in­
dents. Also note the h ighlighted area that is to be deleted. 

GW BASIC 
The Corona's BASIC interpreter is similar to that of the 

IBM PC. The major difference is the graphics commands, 
which are geared to the Corona's unique graphics 
format. 

Almost all of the features I tried worked satisfactorily, 
but I did find two problems. First, when I was editing 
a BASIC program using the full-screen editor, the system 
would on occasion mysteriously hang up. 

Second, as mentioned earlier, I had trouble getting the 
BASIC interpreter to access the serial port. ln the GW 
BASIC manual, Corona supplies a 50-line BASIC pro­' 
gram to allow you to use the Corona as a communica­
tions terminal . This program looks good, except that it 
contains a few mistakes. And even when the mistakes 
are corrected, the program does not work . A mysterious 
"Device 110 Error" message occurs at certain places. The 
only way to get the program to work was to trap these 
errors with an ON ERROR . . .  RESUME sequence. 

As for performance, some standard BYTE benchmarks 
(see table 1) indicated that the Corona was slightly faster 
than the IBM PC and XT, faster in fact than the difference 
in processor speeds might suggest. 

PC.:fUTOR 
This program is designed to lead you through MS­

DO S in a painless but tedious manner. This is an inter­
esting program, but beware : you may learn more than 
you ever wanted to know about things like MS-DO S's 
"kludgey" line editor called Edlin. 

Compatibility 
I ran a number of IBM PC programs on the Corona. 

Almost all of them (including Visicalc, Wordstar, and 
1-2-3 from Lotus Development Corporation) worked 
without any problems. The only one that didn't was a 
telecommunications program (PC/Intercom) that ac­
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cessed the IBM PC's monochrome display memory 
directly. If the IBM Color Graphics Adapter had been 
installed, even this program would probably have 
worked.  

Of course, i f  your application depends on a specific 
IBM software package, be sure to test it on the Corona 
before you buy either. 

Documentation 
Once again, Corona emulates the IBM. Four books, 

with pages approximately the same size as those in IBM 
manuals, are included: one for GW BASIC, one for MS­
DOS, one for Multimate, and one for operating 
instructions. 

The documentation is fairly comprehensive, but it has 
a few minor errors. It is, however, undergoing con­
tinuous evolution . 

The Multimate manual and the operating instructions 
are fairly straightforward . The manuals for GW BASIC 
and MS-DOS are more difficult. I wouldn't hand these 
to a new user. 

The Manufacturer 
Corona was founded approximately two years ago by 

Robert Harp, who was one of the founders of Vector 
Graphic, an early microcomputer manufacturer. Vector 
Graphic historically has leaned toward larger personal 
computers, and Corona, with its emphasis on hard disks 
and husky power supplies, seems to follow that trend. 

Corona has just recently begun shipping its portable 
computer, which is almost identical to its PC (see "The 
Corona Portable PC," September BYTE, page 226). Re­
lease of this machine was held up because of problems 
with its plastic case. 

Corona has told us that in the near future it will offer 
a "professional" computer with a bit more power than 
the PC. Corona will also be offering another graphics 
format, 640 by 400 pixels, which will be compatible with 
the IBM's format of 640 by 200 pixels. 

Summary 
The Corona PC is a good, reasonably priced IBM PC­

compatible computer. As a new machine from a relative- ' 
ly new company, it has a number of inevitable bugs and 
inconsistencies. If you have the expertise to iron out 
these bugs or the patience to wait for fixes to come out, 
then the Corona may be a good way to save some money. 
For offices that already have an IBM PC, the Corona rep­
resents a good way to add extra computing power at a 
minimal cost . Also, if a high-contrast, high-resolution 
display screen is important to you, then give the Cor­
ona some thought-but wait until some good software 
for this display arrives. Fortunately, this machine's 
graphics are so good that it should :readily attract 
graphics programmers. The wait should not be too long 
at all. • 

Rich Malloy is a senior technical editor at BYTE. He can be reached at POB 
372, Hancock, NH 03449. 
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Name· ________ _ 

Title·----------

Company ________ _ 

Address. ________ _ 

City/State/Zip _______ _ 

Corp., 94043 

If you're buying a small busi­
ness computer, there are a few 
things you ought to know. A 
lot of things. 

You can spend several 
thousand dollars and still have 
a system that won't expand 
with your business growth. So 
we took this ad to point 
out the facts about 
Zef1S 4 . . .  

. . .  because multi-user is 
better than multiple single 
users. 

Once you grow 
beyond your own 
personal computing 
needs for business, it no 
longer makes sense to buy 
a single user computer. 

The cost alone -aside from 
the inefficiency of not being 
able to share data and to com­
pute interdependently 
in an office environ­
ment-makes this 
option obsolete. 

The Ze!-LS 4 allows up to 
eight users to work from one 
system at the same time. Each 
can have his own terminal, 
CPU, and active memory Each 
shares ample file storage in­
cluding floppy backup. And 
each has a second port for his 
own printer or telephone 
modem. 

. . .  because multi-processor 
is better than single 
processor. 

With the Ze!-LS 4 multi­
processor there is no loss in 
power or speed of operation 
when several users compute 

cause ••• 
at the same time. Single 
processors bog down with 
simultaneous use. Plus, the 
Zef1S 4 gives you total flexi bility 

, in computing with true shar­
ing of data (not just passing 
from one to the next) in a 
complete multi-user environ­
ment. The operating features 

and speed of the Ze/-Ls 4 leave 
single-processor units in the 
dust. (We have documented 
benchmark data to support 
this-write us and we'll send it 
to you.) 

. . . because standard 
programs are better than 
non-standard programs. 

You can use your Ze!-Ls 4 
right away because OSM pro­
vides you with industry stan­
dard word processing software, 
electronic spread sheet, and 
a powerfu l data base manage­
ment system. In fact, there 
are over 5,000 standard 
CP/M" and MP /M'" programs 
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available to Ze/-Ls 4 users. Write 
us for a free software directory 

. . .  because you can buy 
the Zeps 4 for less than 
$1,300 per user including 
Winchester. 

When you think of 
what you'd have to 
put out for eight per­
sonal computers, the 

Ze!-Ls 4 Computer looks 
pretty good. Even when you 
add the cost of terminals and 
other peripherals, you can't 

beat the Zei-Ls 4's cost 
effectiveness. Plus 
if your ZeflS 4 ever 

needs maintenance, 
covers you on its 

Limited Warranty and Replace­
ment Plan through nearly 
200 nationwide locations of 
RCA Service Corporation. 

If these reasons 
sound compelling to 
you, act now to see 

a Zef1S 4 in action at your 
local OSM dealer. To find the 
dealer nearest you please call 
1-800-53 8-5120 or in Cali­
fornia, 415 -961-8680. Or write 
to OSM at the address below. 

We want you to learn more 
about Ze/-Ls 4. Because . 
D&m Yo ur power to expand. 
OS M  Comruter Corp . . 665 Clyde Ave, Mountain View, 
CA 94043 USA 
Ze,.,s 4 is a trademark of OSM Computer Corporation. CP/M is 
a registered trademark and MP/M is a trademark of Digital 
Research. Incorporated . ©  1983 OSM Computer Corp.S&H 

lYes, I wa:-to know ;:;5bout U1e Ze11s 4 beca-:se6 - -

Circle one: Dealer Distributor OEM Reta iler End-user 

Send To: OSM Computer 665 Clyde Ave. 
Mountain View, CA USA 
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3131 769 -3988 

DATA MANAGEMENT SOFTWARE TAKES OFF 

It 's not just a data base. experience. Because Condor I and Condor 3 were 
's data management. written for business people with business needs. 

It 's a big idea, Begin with Condor I ,  the advanced file manager. 
and once you And upgrade later as your business and your data grows 

see how to Condor 3 ,  the fu lly relational data management sys-
powerful it tem . It 's the same system that major hardware manu-

can make your facturers like DEC, Sony, Zenith , and Hewlett-Packard 
personal computer have selected to market with their personal computers .  

you '  I I  know why Condor To find out how .Condor Data Management software 
Data Management can make your business take off, see your personal com-

software is the right idea at the righ t time. puter dealer, or call  1 -800-854-7 100 x 165 (in California, 
Condor Data Management software . All the power 1 -800-422-424 1 x l  65) for the dealer nearest you .  

and Sexibility of a fully relational database , plus a Because, while others are experimenting, we 're 
Report Writer to generate reports. At no extra charge. quietly proving our point .  That Condor is the data man-

And it 's simple to use . You can set ' agement software that 's powerful 
up data fields quickly without the need enough to be useful to business, yet 
for a programmer, or programmmg simple enough for business to use. 

2051 South Scare Sr. .  Ann Arbor. M/ •1810·1 
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Photo 1: The HP Series 200 Model 16, or, as it is sometimes called, 
the HP 9816. 

Photo 2: The rear panel of the Model 16. Note the HP-IB connector 
at the center of the bottom part of the panel and the serial connector 
in the lower-left corner. 

Photo 3: The Model 16, shown here with a dual 3 1;2  -inch floppy­
disk drive, takes up a small amount of desk space. Note the "knob," 
a one-dimensional track ball, on the upper-left corner of the keyboard. 
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A Look at the 

This 68000-based microcomputer 
offers quite a bit of power in a 
small package 
by Berry Kercheval 

After reading an article in the June BYTE about 
Hewlett-Packard's new 16-bit computer, I'll admit I was 
a bit skeptical about some of the claims made (see refer­
ence 4) . After all, the article was written by an HP de­
signer. However, I was recently given the chance to test 
this machine myself in my office at Zehntel Inc. 

The Hewlett-Packard Series 200 Model 16, or the HP 
9816, is one of three versions of Hewlett-Packard Series 
200 computers (see photo 1) . These computers have a 
common feature, the powerful 16-bit 68000 micropro­
cessor chip. The other two members of this group, the 
9826 and the 9836, are aimed at HP's traditional market­
the technical laboratory. The desktop size of the Model 
16 seems to indicate that this model is geared for the 
business or engineering office. 

The Model 16 costs $3985 and consists of only a key­
board and a monitor. The unit that I tested was also 
equipped with an HP 9121 dual-disk drive (3lfz-inch Sony 
format, $1775), an HP 2672G thermal printer ($1240), an 
HP 7470A plotter ($1575), a BASIC interpreter (Pro­
BASIC, $355), and a Pascal program-development sys­
tem (HP Standard Pascal, $1515) .  As you can see, HP 
is not a discount house. 

Because I picked this system up at BYTE's San Fran­
cisco office, I don't know how it was originally packed, 
but, as products I've ordered from HP in the past have 
always been efficiently and carefully wrapped, I assume 
the Model 16 was given HP's traditional care. 

Setting up the system was easy. Interconnection of the 
various units-a difficult task on many systems-was 
facilitated by the use of the Hewlett-Packard interface bus 
(HP-IB), also known as the IEEE-488 bus (see photo 2) . 
All of the system's components have identical stacking 
connectors and can be connected in any configuration 
(usually a star or daisy-chain layout is used) . 

After everything was connected and plugged in, I 
turned the power on and the system carne up without 
a problem. Since then, I have moved the hardware be­
tween my office and horne several times, and the equip­
ment has survived with very few problems. 

The Computer 
The Model 16's main box is only 1-foot square and con­

tains the monitor, 512K bytes of memory, an HP-IB in­
terface and an RS-232C interface, and a 68000 micro­
processor. 



HP Series 200 Model 16 

The detachable keyboard has its own microprocessor 

(an 8041) to scan keys, set timers, and beep. 
A round "knob" on the keyboard is a one-dimensional 

track ball (see photo 3) .  As it rotates, it generates pulses 
that are detected by the keyboard microprocessor. This 
feature can be used to scroll text in both the Pascal and 
BASIC editors or it can adjust the parameters of, for in­
stance, instruments attached to the interface bus. 

I found nothing especially offensive about the Model 
16's keyboard layout. However, much of the software 
supplied by HP was designed for the 9826, which has 
a different keyboard. Several keys on the 9826's keyboard 
are not on the Model 16's. 

Absent, for instance, are the Alpha and Graphics keys, 
which toggle the display of the alphanumeric and graph­
ics memory. On the 9826, these keys suppress the display 
of graphics while commands are being typed. On the 
Mode1 16, BASIC commands can be typed in to execute 
the same functions, but this is not as convenient as using 
a single keystroke. When using the Pascal system, several 
keys are mapped by the software to perform these func­
tions, but they only work at the command-line level. It 
took me four days to find this out because the informa­
tion was buried in the documentation. Systems that run 

Pascal now come with a keyboard sticker to indicate 
which keys have been mapped for Alpha and Graphics 
functions. Unfortunately, the sticker doesn't fit where 
the manufacturer tells you to put it. 

Absence of a keyboard tilde ( - )  is also frustrating. 
Tildes are used in many of the Unix programs, including 
the C-shell and Berkeley Mail. In my opinion, the lack 
of this key seriously compromises the system's ability 
to act as a remote terminal. 

The keyboard also has a beeper with software-con­
trolled pitch and duration . The pitch is 81.36 times the 
value stored in a 6-bit latch set by the keyboard micro­
processor. It would have been nice if the designers had 
taken the time to make the pitches form an equal­
tempered musical scale so that tunes could be played 
on it (as in the HP-85) .  

The Model 16's main box has two card slots in the back. 
In my machine one of these slots held a memory card. 
The no-frills version of the system comes with 256K bytes 
of RAM (random-access read/write memory) on its main 
board; 256K bytes of additional RAM cost $1060. In this 
configuration, however, the system cannot boot the RAM 
BASIC, and an attempt to do so results in the message 
"not enough memory ."  The limitation of two expansion 

Photo 4: The HP 7470A two-pen plotter. This plotter comes with either an HP-IB connector for use with the Series 200 Model 16, or an 

RS-232C connector. It uses B lh- m; 11-inch paper, and more than two colors can be plotted by manually changing the pens. The list price 

fo r this plotter has been recently reduced to $1095. 
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At a Glance 

Name 
The HP Series 200 Model 16. or HP 9816 

Manufacturer 
Hewlett-Packard 
1820 Embarcadero Rd. 

Palo Alto, CA 94 303 

(800) 367-4772 

Components 
Size: 12 .4 by /9 .2  by 1 1 . 1  inches 
Processor: 16-bit. Motorola 68000. 8 megahertz 
Memory: RAM-128K bytes to 256K bytes on main board. 256K 

bytes additional on optional board ( 5 1 060); ROM-16K bytes or 
48K bytes of bootstrap code 

Display: 9-inch white phosphor (P4). 80 characters by 25 lines. 
400 by 300 graphics fo rmat (25 pixels per centimeter) 

Keyboard: detachable typewriter-style keyboard. 10 function keys 
plus a "knob" (one-dimensional track ball) 

Mass Storage: variety of floppy- and hard-disk drives available; 
most compatible with the HP 9 12 10 dual 3 Y2 ·inch floppy-disk 
drive (5 1 7  75)  

Expansion: HP-IB and RS-232C interfaces; two expansion slots for 
extra memory and interfaces 

Options (partial llstJ 
Hardware: HP 9 1 2 1 0  dual 3 Y2 ·inch floppy-disk drive ( 5 1 7 7  5).  HP 

8290/M dual S Y.. -inch floppy-disk drive ( 5 2  230). HP 91 34A 
4.6-megabyte Winchester drive ( 5 3  500). HP 267/G serial­
thermal graphics printer ( 5  1540). HP 7470A two-pen plotter 
(5  1095) 

Softwa re: Pro-BASIC ( 5  355).  HP Standard Pascal program-develop­
ment system (5 I S I S  ) .  HPL (APL) ( 5  355) .  Context MBA (5 795) 

Documentation 
Hardware: operating manual. I S  O pages. 8 Y2 - by 9-inch; BASIC: 

four volumes; Pascal: two volumes 

Price 
With 128K bytes of RAM. less disk drives and software: 5 3  985; 

with 256K bytes. less disk drives and software: 5 4450; with 
512K bytes plus Pro-BASIC: 5 5  550; with 256K bytes. Pro-BASIC. 
and dual 3 Y2 ·floppy disks: 5 6  580 

cards thus restricts some applications. Although an ex­
pansion chassis is available, this solution sacrifices many 
of the advantages gained from the Model 16's compact­
ness. 

The Disk Drive 
The HP 9121 floppy-disk drive is a real gem. Built by 

Sony, these drives use 31/z-inch hard-shell floppy disks, 
or "stiffies" as one of my coworkers christened them. 
Each disk holds about 270K bytes of usable data, under 
the formatting scheme used by HP. The hard case pro­
vides better protection from damage than ordinary 
floppy-disk casings. Additional protection is afforded by 
a metal flap covering the access hole in the case and a 
metal bushing reinforcing the center hole. 

The disk spins at a high rate (for a floppy), enabling 
high data-transfer rates. The built-in controller performs 
bad-block substitution, making these disks reliable. I 
used more than 20 disks and experienced no trouble. 
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The Printer and Plotter 
The 2671G printer that comes with the system prints 

on special thermal paper and has graphics capabilities. 
(The G in 2671G indicates that the printer has these capa­
bilities.) The first printer I tried mysteriously expired 
soon after I got it to my office, but Hewlett-Packard re­
placed it with little delay. 

The printer was designed to sit on top of a 9826, but 
it does not fit on the Model 16. Because some Pascal util­
ities require an online printer, the advantages of the 
Model 16's small size are lost here. 

The replacement printer worked well . Its only dis­
advantage is that it requires expensive thermal paper. 
Special holes in the paper enable the printer to detect 
the end of a page. (Use of paper other than that sup­
plied by HP voids the warranty. ) 

The plotter was the system's star attraction when I set 
up the unit at my office (see photo 4) . A novel mecha­
nism pinches the paper between a wheel coated with 
a fine grit and a polyurethane pinch roller to provide 
the plotter's x-axis motion.  This motion moves only the 
paper back and forth, greatly reducing the mass that 
must be accelerated. This means smaller motors can be 
used, lowering the manufacturing costs. 

Sliding the pen-holder along a precision stainless-steel 
rod enables the y-axis motion. Twin pen stalls at either 
end of the rod can be used to make multicolored plots. 

Clever engineering of the DC servo motors and op­
tical encoders used for position feedback also help keep · 

the unit's cost down. At $1095 (list price) this plotter is 
a real bargain . 

Figure 1 shows the first six of a set of recursive figures 
known as Sierpinski curves (see reference 5) and pro­
vides an example of the plotter's resolution and accuracy. 

System Software 
Even the greatest computer hardware is useless with 

outdated software; the quality of the software is critical 
to the computer's utility. 

The first piece of software a user encounters with the 
Model 16 is the code in the boot ROMs. Version 3.0, 
which is installed in the computer, initializes everything 
it can find, tests memory, polls the interface cards to see 
what is attached to them, and searches all online mass 
storage to find boatable programs . If it finds more than 
one, the user is offered a choice of which to load. 

HP BASIC 
The manufacturer provides two varieties of HP BASIC 

with the Model 16: RAM-based and ROM-based . The 
RAM-based BASIC is loaded by the boot ROMs off a 
disk, while the ROM-based software resides in a set of 
ROMs on a plug-in card. This card takes up one of the 
two card slots on the main box. 

The BASIC is good, for BASIC. (I should mention here 
that BASIC is not my favorite language, however, this 
BASIC system is almost pleasant to use. )  The manual 
is clear and complete, and the language includes con­
structs to make structured programming (and even recur­



Which is a better buy, 
a shovel or a bulldozer? 

O bviously, the a nswer depends on what 
you want to bu i ld . The same pr inci ple 
appl ies to the pu rchase of com puters. 
For some use rs and for some appl ica­
tions  so-cal led " home" or " perso nal" 
c o m puters a re effic ient .  But before you 
decide w heth e r  an 8- o r  1 6-bit s ing le­
user system is rig ht for you ,  be sure to 
consider the M egaM icro - the 32-bit 
m u lt i-user v i rtual  memory microcom­
pute r  m ade by LMC.  The MegaM icro 
is  a " big"  com puter i n  a smal l  box . I t  

a l lows one o r  up to 3 2  use rs to run  big 
appl icatio n s  prog rams (ones so big 
they can't even be compi led by smal ler  
8- or  1 6-bit mach i nes) s imu ltaneously. 
Because the M egaM icro is a m u lti-user 
system ,  it a l lows easy shar ing of data 
bases and peri pherals - obstacles that 
soon h a u nt bus iness and scientif ic 
users of " personals" w h o  find a need to 

" netwo rk" o r  to add d evices such as 
laser-pr i nters, m u lti-color p lotters and 
the l i ke .  

LM C's MegaM icro is bui l t  around the 
newest state-of-the-art VLS !  log ic - the 
1 6000 fam i ly d eveloped by National 
Sem icond uctor. Each MegaMicro is 
su ppl ied with U N  ITY- H C R 's fu l l  Bel l­
l icensed U N IX operati ng system - as 
well as FORTRAN and C. Also standard 
are h a rd ware v i rtual memory and hard­
ware floati ng  point ,  a half  M eg .  of RAM 
and a very fast 20 Meg . Winc hester 
hard d isk .  The resu l t  is a com puter 
with the performance of a large m i n i ,  
at a " m icro" pr ice. Fo r example ,  the .
M egaM i c ro d oes 1 61 ,OOO double-
precis ion (64-bit) f loati ng point mu lti­
p l ications p e r  second .  A l l  t h i s  costs 

$1  5 ,000 ,  a n d  even less with O E M  and 
q u antity d iscou nts (about the same as 
a s ing le I B M  XT or  Apple L I SA) . The 
result  i s  a cost per " work-station" far 
lower than s i  m i larly config u red (and 
less powerfu l )  " pe rsonals : ·  

Because the M ega M ic ro is  powerfu l ,  
inexpensive a n d  desig ned a ro u nd the 
M u lt i  bus ( l E E  796) (wh i c h  means i t  has 
a co m pletely "open" a rc h itecture) , it is 
an ideal c hoice f o r  t h e  O E M  wish ing to 
su pply powerfu l  appl ications software 
solut ions on a m icroco m puter. 

So wh ich  do you want, the shovel o r  
the bu l ld ozer? 

LMC MegaMicros The Logical Alternative™ 

The Logical MicroComputer Com pany 
1 40 South Dearborn , Chicago, I L  60603, (31 2) 580.0250, Telex 270384 
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The Professional Small 
Business Computer 

The Persona i s  a professional business computer a t  a n  affordable price. 
This versatile com puler possesses all the features of more expensive 

personal computers but at a significantly lower price. Handsomely 

designed and easily expanded, the Persona offers a broad range of 

capabilities to meet today's business, education and entertainment 
requirements. 

Standard Hardware 
•ZSOA Processor •Printer lnlt'rfac(> 

(Parallel)•64K Ram Memory 
•2- lSOK Disk Drives • Serial Communications 

Interface •12 Inch Green 
Monitor •4 Expansion Slots Optional Hardware 

•360K Disk Drives •Additional 64K or 
• l  OMB Winchester 128K Ram 

•8086 (IBM Compatible) 	 • High Resolution/ 
Processoru.rlth MS/DOS Colour Graphics Standard Software 

•CP/M Operating •CakStar F.lectronir' 
,System 

•WordStCH Word 	 Communications 
Processing Packagl! 

Optional Software 
•MBASIC Programming 	 •Sp€d!Stilf - English 

language Spl'lling Clwckf'r 
• JnfoStar 	- Data Base •Persona Professional 

Management Accnunling 
• MailMerge - Creates •Many Mure 

Mailing Labels 

Manufacturer's Suggested List Price - Only $ 2 ,  1 9  5 . 0  0 
Sold At Participating Computefi.Gftd' Stores 

OEM And Dealer Enquiries Welcome For Further lnfornwtion Contact: Mr. Ken Thomas, 
V.P., Marketing 

FROM:NELMA OAT A CORPORATION 
5170A Timberlea Blvd. 
Mississauga, Ontario, 
Canada L4W 2SS 
Tel: (416) 624·0334 See us at CO M D  EX '83 

Booth #7052. Telex: 06·960121 
CPt M · 1s a rl:'g1stered trademMk of D1g1tal Research I n c  

WordStdTI C'akStM 11nfoStar 'SpeiiSt<lr MadMt>rgl' aH' regtstered trademarks o f  M1croPro Corp 

MBASIC - is a reg1stered trademark of M1crosoft Inc 

Figure 1: The Sierpinski cu rves illustrate the 74 70A plotter's resolu­
tion and accuracy. 

sion) easy. This machine was designed to run this BASIC 
and it runs it fairly well, but a bit slowly. 

The famous Eratosthenes Sieve prime-number bench­
mark (see reference 3) ran in HP BASIC in 265 seconds. 
In comparison, Apple Integer BASIC ran the program 
in 1850 seconds, and a DEC VAX-11/780 ran the equiva­
lent C program in 1.42 seconds. The Model 16 demon­
strates respectable capabilities for a desktop computer. 

A rather primitive game I wrote in BASIC (see listing 
1) slowed markedly on the Model 16 whenever several 
objects had to be moved at once. Unfortunately, time 
constraints and an omission in the Pascal system routine 
to access the knob prevented me from coding the game 
in Pascal for comparison. A Centipede-like game ran well 
on the system in Pascal, but the BASIC version was 
sluggish . 

An optional set of extensions to the RAM BASIC en­
hances program entry, editing, and debugging and adds 
string utilities, real-time features, 110 enhancements, and 
other features. However, the Model 16 has insufficient 
memory to run the prime-number benchmark program 
with extensions. 

HP Pascal 
A license to use HP's version of Pascal, which began 

as a version of UCSD Pascal, costs $250. Its implementers 
chose to compile to 68000 machine code instead of p­
codes, which accounts for its impressive benchmark per­
formance. Overall, the Pascal system looks much like the 
UCSD p-System. The filer, editor, linker, and compiler 
have substantially the same user interface that the UCSD 
system does. Details of operation are different, however. 

For instance, the file system has been changed from 
that used with the UCSD system. HP uses its proprietary 

Text continued on page 340 
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High-quality 100% 

keeping 
and debns. 

perfectly, 
Pack 

The almost perfect 
stocking 

It may not fit perfectly into a stocking, but 
it's perfect for everyone who has, or IS 
about to get, a com<uter. 

It's the Datalife Holiday Pack: ten 
Datalife 5 1/4 "  mini disks in a plastic storage 
case and a free Head Cleanmg 
Kit, too. 

Datalife Disks 
are certified error-free 
and warranteed 5 years. 
The free Head 
Cleaning Kit 

also ensures trouble-free computing by စisk drive heads free from airt 

For the name of your nearest Verbatim 
retailer, call toll - free 800-538-1793. 

While i t  may 
not fit a stocking 

the Datalife 
Holiday will 
ensure years of perfect 
computing for every 
computer person on 
your list. 

The Datalife 
Holiday Pack: 

10 minidisks and a free 
Head Cleaning Kit. 

Circle 494 on inquiry card. 
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4 0  
Ņ 0  

7 0  

9 0  

3 5  0 

Listing 1: A simple game, written in HP BASIC, was played on the Model 16. It slowed considerably when several objects had to be moved 
simultaneously. 

A L P H A  O F F  
1 0  U E G2 0  K H l s = O  3 0  P r o b = . o 8 

S s i z e = l O  

& 0  D I M  S C  l O >  ! d i m e n s i  o n m u s t  m a t c  h S s i z e  
D I M  D i r < 1 0 1 ! h e r e  t o o 
F O K  I = l  T O  S s i  z e  

13 0  S C I > = O  
N E X T  I 

1 0 0  	 T s i z e = l O  
1 1  0 D I M  T i <  l O l , T y C 1 0 l  t T d i r < 1 0 l  
1 2 0 F O K  1 = 1  T O  T s i z e 
1 5 0  T x < I l = O 1 l! 0 	 N E X T  I 
1 s 0 	 D I M  S i n < 3 6 0  l 
1 6 0  D I M  C o s < 3 6 0 ) 
1 7  0 F O R  1 = 0 T O  3 6 0  
1 8  0 S i n < I > = S I N ( I l  
1 9 0  C o s < I l = C O S < I l  
2 0  0 	 N E X T I 
2 1 0  	 R A N D O M I Z E  
2 2 0 	 S c o r e = O  
2 7  0 	 L O R G  5 

2 8  0 	 L e n= 1 5  0 
2 9 0  	 ņ I N D O W  - 2 5 0 t 2 5 0 , - 2 0 0 t 2 0 0  
.5 0 0 	 X = 9 0  
3 1  0 	 M O V E  o , o  

3 2  0 ! O N K B D  G O S U B  K e y a c t i o n 
3 3 0 	 O N  K N 0 9  . 1  G O S U B  K n o b_ a c t  i o n 
3 4  0 	 O NO N  K E Y  5 L A B E L  " f i  r e ! "  G O S U B  K e y a c t i o n 

3 6  0 	 O N  
K E Y  6 L A B E L  • s c o r e "  G O S U B  K e y_ s c  o r e  
K E Y  7 L A B E L  " b o g i e s "  G O S U B  K e y_ b c g i e s  

.36 1 O N  K E Y  8 L A B E L  " D e s  t r u c  t "  G O S U B  K e y _ d e s t r u c t  
3 7  0 
3 8  0 

L o o p :  
P E N  1 

39 0 "' O V E O t O  
4 0  0 P L O T  O t O  
4 1 0  P L O T  L e n * S i n C X l  t L e n • C o s C X l  
4 2  0 F O R 1 = 1  T O  S s  i z e  
4 3 0  S t  m p = S  C i l  
4 4  0 I F  S t  m p < > O  T H E N  
4 5  0 S i n d i  r = S t m p * S i n ( D i  r ( l  ) l  
4 6  0 C o s d  i r = S  t m p •  C o s  C D i r  C I > >  
4 7  0 D I S A B L E  
4 8  0 M O V E  S i n d i r t C o s d i  r 
4 9  0 P E N  - 1  
5 0  0 L A B E L  " O  " 
5 1  0 S t m p = S t m p + 5  
Ň 2  0 S 1 n d 1  r = S  t m p * S i n < O i r C I > >  

5 3  0 !::l 4 05 ゖ 0!::l & 0 

C o s d i  r = S t m p •  C o s < D 1 r  C I > >  
P UJ 1 
M O V E S i  n d 1  r t C O s d 1  r 
L A R E L  " 0 "  

!::l 7 0  S A  0 
E N A B L E  
F OR J = l  T O  T s 1 z e  

5 9  0 I F  < T x C  J >  < > O l  T H E N  
6 0  0 I F  C A B S C T x C J l - S i n d 1  r l  l < 5 T H E N  
6 1  0 I F  < A B S C  T y C  J l  - C o s d i  r l  l < S  T H E N  ! c o l l i  s i  o n  ! 
6 2  0 
6 3  0 

S t m p = O  S <  I >  = O  
6 4 0 D I S A B L E  
6 5  0 
6 6  0 6 7 0 

M O V E  S i n d i  r ,  C o s d i  r 
P E NL A B E L- 1  

" 0 " 
Listing 1 continued on page 336 
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Instant one -button color printing. 

" P ICS cards are currentlv available for Apples and Franklins. 
PICS cards for other computers w i l l  be available i n  the future. 

Circle 481 on inquiry card. 

COPY 

Press here . 
It 's just that easy ! Any t ime you want to print what's on your 
Apple's screen j ust hit the copy button on your Transtar 3 1 5  
co lor pri nter with our P I CS card i nsta l  led,  a n d  it 's done!  N o  
special  programming,  no lengthy code sequences, no need t o  
e x i t  y o u r  progra m  ! Just press t h e  button a n d  it pri nts ! 

By adding the optional P I CS card to your $599 Transtar 3 1  5 
' color pri nter, you 've opened up a whole new world of easy co l or 

pri nting. F or the fi rst time ever, our  P I CS para l l e l  i nterface card 
enables you to screend u m p  v i rtu a l l y  any program -- gra ph ics, 
charts, games -- even copy-protected softwa re ! Speci a l l y  desi gn­
ed only for the Apple I I  , I I  +, l i  e, a n d  Frankl in  computers, the 
Transtar 3 1  5 P I CS card does the work of a para l l e l  card and a 
lot more and costs on ly $1 1 9 .95.  

At the push of a button, Transtar's i nn ovative new 4-color  d i a­
gonal  ribbon wi l l  print up to 7 colors a n d  more than 30 shades 
in a s ing le  pass. 

The 3 1  5 is preci si on-bu i l t  to exacting standards by Sei kosha, 
the most experienced com pany of the famous Seiko grou p-­
recogn i zed worldwide for qual  ity a n d  d e pendabi l  ity. I n  fact, 
one of the n icest thi  ngs about Transtar's 6-month warranty 
on parts and labor is that you' l  l probably never use it !  

I nnovative, inexpensive, dependable,  easy : the Transtar 3 1  5. 
Color pri nting has never looked so good ! 

Only $599. 

Transtar 
A Vivitar. Computer Product 
P.O.  Box C-96975, B e l l evue, WA 98009 
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6 8  0 
6 9  0 
7 0  0 
7 1 0 

7.5 7 2  0 
0 

7 4 0 
7 5  0 
7 6 0 
7 7 0  
7 7 1 

79 0 

8 1 0 

8 3 0  

8 5  0 
8 6  0 
8 7  0 
8 8  0 
8 9  0 
9 0'Jl 0 

0 
92 0 

9 3 0  
9 il  0 

9 7 0  

9 9 0 

1 2 2 !l  
1 2  3 0 
1 2 lf 0  
1 2 5 0  

Listing 1 continued: 

M O V E T x ( J ) , T y < J l  
L A B E L  " x "  
P E N  1 
M O V E  T x < J l , T y ( J l  
L A B E L  " * " 
E N A B L E  
f:l E E P  8 0 , . 1  
S c o r e = S c o r e + 1 0  
K i l l s = K i l l s + 1  
P r o b = P  r o b + . O ?.  
D I S P  

7 8  0 T x < J > = D  
G O T  O 8 '+ 0  

8 0 0  E N D  I F  
E N D  I F  

8 2  0 E N D  I F  
N E X T  J 

8 il  0 I F  S t mp > L e n T H E N  b u  l l  e t  a t  m a x  r a n g e . d e s t  r o y  1 t  
! M O V E  O t O  


! P E N - 1  


! P L O T  O t O  
! P L O T  L e n • S i n d i r , L e n • C o s d i r 

P E N - 1  
M O V E  S i n d 1  r , c o s d i r 
L A B E L  " 0 "  
S < U = O 

E L S E  
S O > = S t m p  

9 5 0 E N D  I F  
9 6 0  P E N  1 

E N D  I F  
9 8 0 N E X T  I 

I F  K N D < . 0 1  T H E N  ! C r e a t e n e  w t a  r g e t  
1 0 0 0  F 0 R J = 1 T 0 T. s 1 z e 
1 0 1 0  I F  T x < J > = O T H E N  
1 0 2 U  T x <  J l = l O O * R N U - 5 0  
1 0 3 0  T y < J > = 1 0 0 • R N D - 5 0  
1 0 l! O  T d 1 r < J > = R N D • 3 6 0  
1 0 5 0  D I S A B L E  
1 0 6 0 M O V E T x < J > . T y < J >  
1 0 7 0  P E N  1 
1 0 8 0 L A B E L " x "  
1 0 9 0  E N A H L I:: 
1 0 9 1  D I S P  
1 1 0 0  B E E P
i l l 0 G O T O 1 1 7 0 

1 1 2 0 E N D  I F  
1 1 3 0  N E X T  J 
1 1 6 0  E N D  I F  
1 1 7 0  F O K  I = l  T O  T s 1 z e ! M o v e  t a r g e t s  
1 1 1:l 0 I F  T x <  I > O O T H E N  
1 1 9 U  I F  A B S < T x <  I >  > > 2 5 0  T H I:: N 
1 2 0 0  T x < I > = O 
1 2 1 0  B E E P  8 0 0 t o l  
1 2 1 1  E s c a p e s = E s c a o e s + 1  
1 2 1. 3  G O T O  1 3 7 0  
1 2 2 0  E N D  I F  
1 2 2 1  I F  A B S < T y < I > > > 2 0 0  T H E N  
1 2  2 2  T x < n = o  
1 2 2 3 B E E P  8 0 0 , . 1  
1 2 2 il E s c a p e s = E s  c ap e s + l  1 :> 2 5  P r o b = P  r o h +  . 0 2 1 2 2 1  1 3 7 0G O T  O 

E N D  I F  
D I S A B LE 
M O V E  T x < I > t T Y < I > 
P E N  - 1  Listing 1 continued on page 338 
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Listing 1 continued: 

1 2 6 0  L A B E L  • x "  
1 2 7 0  E N A B L  E 
1 2 8 0  T x <  I > = T x  C i  l + 2 * S  1 n C  T d i  r C  i l  l 
1 2 9 0  T Y < I > = T y < I > + 2 * C o s . ( T d 1 r < I > J 
1 3  0 0 D I  S A I::! L E  1 3 1 0 M O V E  T x < I > . T y < I >  
1 3 2 0  P E N  1 
1 3 3 0 L A BE L  " x "1 3 1! 0  E N A B L E  
1 3 º 0  I F  R N D< . 0 5 T H E N T d 1  r <  I > = 3 6 0 *  R N D ! c h a n g e  c o u r s e t o  
1 .5 6 0 E. N D  I F1 3 7 0  N E X T  I 
1 H 1  I F  E s c a p e s > I O T H E N1 3 7 2  G O S U B  K e y _ s c o r e 1 3 7 3  G R A P H I C S  O F F1 3 7 5  S T O P 
1 5 7 6  E N D  I F1.3 8 0 G O T O L o o p  · 
1 3 9  0 1 4  0 0 ! K n o b  1 n t e r u o t  h a n d l e r  
1 4  1 0  
1 4 2 0  K n o b_ a c t i  o n :  
1 4 3 0  P E N  - 1  
1 4 4 0  D x = K N O B X  
1 4  5 0  M O V E  O t OH 6 0  P L O T  O t O  
1 4 7 0 P L O T L e n * S 1 n < X >  , L e n •  C o s <  X >  
1 4 8 0  M O V E  O t O  
1 4 9 0  X = X + D x  
1 5 0 0 I F  X < O  T H E N  X = X + 3 6 0  
1 5 1 0  I F  X ) 3 6 0  T H E N  X = X - 3 6 0  
1 5 2 0  ! D I S P S I N C X l  t C O S < X > t  X t S i n  C X > , C o s (  X ) 
1 5 3 0  P E N  1 

1 5 1! 0  R E T U R N  
1 / 5. 0 

1 5 6 0  K e y b o a  r d  i n t e r r u p t  h a n d l e r  
1 5 7 0  
1 º 8 0  K e y a c t 1 o n :  
1 5 9 0  F O R K = 1  T O  S s i z e  
1 6  0 0 I F  S C K l = O  T H E N  
1 6 1 0  S < K > = 1  
1 6  2 0 D i r C K > = X  
1 6 3 0 S c o r e =S c o r e - 1  
1 6 4 0  G O T O  1 6 7 0  

1 6 5 0  E N D  I F  
1 6 6  0 N E X T  K 
1 6 7 0 R E T U R N  
1 6 8 0  
1 6 9 0  K e y _ s c o r e :  
1 7 0 0  D I S P " Y o u r  s c o r e  1 s  " t S c o r e , " Y o u  h a v e " t K 1 l l s t " k i l l  s 
1 7 1 0  R E T U R N  
1 7 2 0  

1 n o  K e y _ b o g 1  e s  : 
1 7 4 0  B _ c n t = o  
1 7 5 0  F O ǈ B_ l p = l T O  T s 1 z e  
1 7  6 0 I F  T x  < B_ L  p > < > O  T H E N 
1 7 7 0  B _ c n t = B_ c n t + 1  
1 7 8 0  E N D  I F  
1 7 9 0  N E X T  B _ L p  
1 8 0 0 D I S P " T h e r e a r e " t B_ c n t , "  B o g i e s o u t  " 
1 8 1 0 R E T U R N  1 8 1 1  I 
1 8  1 2  
1 8 1 4  K e y_ d e s t  r u c t  : 
1 8  1 5  F O K  D_ l p = l T O  S s i z e  
1 8  1 6  I f  S C O _ L  p > < > O  T H EN 
U l 1  l M O V E  S < D _ l p l  • S i n  C D i r < D _ l p  l l t  S C D_ l p l * C o s C D i r <  D _ l p )  ) 

m a k e  i t  i n t e r e s t i n g  

a n d  " t E s c a p e s t " e s c a p e s '  

Listing 1 continued on page 340 
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COMPUTER SOFTWARE FOR 

· STOCK MARKET INVESTORS AND TRADERS 


Predicting the winds of Wall Street can be an emotion­
ally charged gamble, or a coldly calculated science. 
Whether you play it by the seat of your pants, on the 
advice of experts, or like a mathematician, success 
in the stock market depends on deci,sions - YOUR 
DECISIONS . 

No one can guarantee you success on Wall Street. 
WINNING ON WALL STREET can , however, give 
you powerful tools to help you beat the odds . 

WINNING ON WALL STREET is a decision support 
software system for the Apple IT, II + and lie. This 
easy to use, fully integrated three module system 
delivers sophisticated data management, technical 
analysis,  forecasting, and portfolio management 
capabilities. 

If you are serious about investing or trading , 
WINNING ON WA LL STREET could be the most 
profitable buying decision you make . 

Module 1: Trader's Data Manager™ 
Investor's data base. Manual data entry or automatic 
download. Displays. Reports. Interactive Graphics. 

Module 2: Trader's Forecaster™ 
(requires Trader's Data Manager) 
Comprehensive tech. analysis/forecasting toolkit. Classical + 

proprietary methods. Point/figure charting. Interactive graphs. 

See your local dealer or: For more information contact: 
WINNING ON WALL STREET '" 

SUMMA SOFTWARE CORPORATION 
P. O. Box 2046 
Beaverton, Oregon 97075 
(503) 644-3212 

Module 3: Trader's Accountant™ 
Sophisticated Portfolio Management. P&L, tax, cash mgmt., 
splits, margins, interest, more. "Simulations." Download 
current quotes. 

WINNING ON WALL STREET™ 
The Complete System 
Contains Modules 1, 2, & 3. Completely integrated. Most pow­
erful system available. 

Software 
Circle 444 on inquiry card. 

˼summa Software,'"' Winning on Wall Street,"• Trader's Data Manager,'"'Trader's Forecaster,'" Trader's Accountant' .. are trademarks of Summa Software Corporation. 
Apple" is a registered trademark of Apple Computer, Inc. Copyright © 1983, Summa Software Corporation. All rights reserved. 



Listing 1 continued: 

1 8 1 8  P E N  - 1  

1 8 1 9  L A  B E L  " O "1 8  2 0 S <  D _ L p > = o11:! 2 1 E N D  I F1 8  2 2  N E X  T 0 _ l p1 13  2 3 S c o  r e = S c o r e - 5  
l 'l 2 '+ R E T U R N  
l tl 2 5  E N D  

Text continued from page 332: 

LIF (Logical Interchange Format) directory structure on 
its disks, so users can move files between BASIC and 
Pascal systems. 

Memory is managed as a large "heap" into which pro­
grams are loaded and executed. Commonly used pro­
grams can be permanently loaded or "p-loaded" into 
memory to avoid delay caused by loading them from a 
floppy disk. Since the compiler uses more than 200K 
bytes, this feature can save a lot of time. Unfortunately, 
the implementation of the heap prevents programs from 
being un-p-loaded except by rebooting. This is frustrating 
when you are waiting for your latest program to com­
pile only to be told there's not enough memory. 

HP Pascal supports separate compilation with what 
the company calls modules. The user can specify exact­
ly which variables and procedures are to be visible to 
another module. A generous set of system-level modules 
is supplied with Pascal. 

e 
' re 

Unfortunately, HP did not adhere to a consistent nam­
ing scheme for the various procedures in the modules. 
If, for example, you wish to use the keyboard beeper, 
you must import the module KBD. It would be natural 
to then name a procedure to do the beeping "beep;' but 
it is the system-level routine that actually commands the 
keyboard microprocessor to beep, and this routine is 
called "beep." It would have been more logical for HP 
to have given system-level procedures names that start 
with "sys" or "HP:' Then users would be relatively safe 
from confusion. 

Both BASIC and Pascal can produce beeps. The BASIC 
BEEP statement has optional parameters to specify the 
beep's frequency in hertz and duration in seconds. Pascal 
has the beep procedure mentioned previously, but its 
parameters fall between 0 and 63. That value goes into 
the hardware latch on the keyboard, producing a fre­
quency 81.36 times the value stored in the latch. The pro­
cedure is declared to accept a parameter of type "byte:' 
Byte is declared in IO_DECLARATIONS (another 
module that you have to include) to be an integer sub­
range from 0 to 255. Declaring a similar subrange is not 
sufficient; beep must have a byte, and the user must in­
clude IO_DECLARATIONS as well as KBD; conse­
quently, the system_will link in all sorts of modules the 
user may not want . The duration must be specified in 
tens of milliseconds. 

Also unlike BASIC, where 

In this era of "user-friendly" computers and 
software, the needs of the dealer often 

are overlooked. 

Not so with CMC. 
We have been in the wholesale 

computer/peripheral business for over 4 years and 
fully understand the importance of responding 

quickly to dealers. CMC knows that in order for 
you to thrive, we must bust our fannies to make 

sure there is distributor support. 

We make every effort to ship immediately from 
stock such noted products as: 

COMPUTERS SOFTWARE HARD DISKS 
CMC SuperSystems Accounting Plus Corvus 
PMC MicroMate Ashton Tate CMC Targa'" 
\ ntertec Champion PRINTERS 

Chang Labs Datasouth 
MicroPro Panasonic 
Microstuff Star Micronics 
Perfect Software Teletex 
Sorcim MISC. 
TERMINALS/ MicroBuffer 
MONITORS Datec Modems 
Panasonic Dysan Diskettes 
Teletex Smart Cable 

CMC International 
Distributed Products Division 

Call 800-426-2963 
(206) 885-1600 CMC IN TERNATIONA L BUILDING 1720-130th Ave. N.E. BELLEVUE, WASH 98005 
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Rydex intelligent 
The (Intelligent 
l

security/alarm system 
Control through 

computer 
below 

l

require 
knowledge 

Ali 
through 

difficult 

l

systems 
than 

c;38ܭM 
Remote Intelligence takesyourcomputer from the screen 

out to the scene. 

Who can blame you if you've 
only been using your computer as 
an efficient filing system. Up to 
now, getting it to physically do 
things for you, ike regulate 
equipment or even just open the 
garage door, has been complex, 
troublesome and expensive. 

has the solution! 
Rydex IC Con­

tro ler) series transforms your PC 
into a rowerful monitor and 
contra tool, with capabilities 
ranging from relay activation to 
temperature monitoring, motor 
control and 
regulation. can be 

Circle 398 on inquiry card. 

digital or analog channels, con­
nected directly or by modem, with 
hundreds of IC units to a single 

For more informa tion on how Rydex !Cs can 
put YOUR to work, call or fill in and 
mail coupon to:Rydex Industries Corporation, 200/4040 No. 3Road, Richmond, B.C. V6X 2C2 (604) 278-6772. 

NAME 

COMPANY NAME 

ADDRESS 

ZIP/POSTAL TEL. 

RS 232 serial port. Modular design 
means you can expand easily to 
virtually imitless remote control 
capacity. 

Rydex ICs no special 
computer or special 
software to use . commands are 
accessible Basic. IC sys­
tems are not to install. 
Complete instructions come with 
the unit. Or if you have an espe­
cially complex application, our tech­
nical staff wi l be glad to assist. 

And here's the final word on 
Rydex ICs . Affordability. Most 

can be installed for less 
$1,000. 
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10 BEEP 400,0.5 
20 BEEP 800,0.5 

produces two 112 -second tones of different pitches, the 
Pascal statements 

beep(400, 50); 
beep (800, 50); 

(which would seem to do the same thing) produce only 
the latter tone. Beep sets up a tone and a timer and 
returns immediately. It does not check to detect a tone­
in-progress when next called. 

The beep procedure is documented in neither the 
Pascal Language Reference Manual or the Pascal Procedure 
Library User's Manual. I had to disassemble the interface 
text of the KBD module to figure out how the procedure 
works. 

The Pascal system is riddled with similar inconsisten­
cies. When Zehntel decided to replace the HP Command 
Interpreter with its own software so that Zehntel's cus­
tomers would only have to learn to use one kind of soft­
ware, problems arose. The Pascal Language Reference 
Manual clearly states that a user can write a command 
interpreter to replace the one that comes with the sys­
tem. 

It's not that simple. The new command interpreter 
must be fully linked. 

Normally, the Pascal system resolves calls to system 
procedures at load time, but because a new command 
interpreter is loaded before the loader is, this procedure 
won't work. 

Moreover, a command interpreter must call the un­
documented procedure CISWITCH early in its initializa­
tion code, so that it uses the kernel stack instead of the 
user stack. If the procedure is not labeled CISWITCH, 
strange things happen when the command interpreter 
tries to run another program. We found this out when 
Zehntel was a beta test site for the Pascal system, and 
we badgered HP's development staff for a copy of the 
system designers guide and a system source listing. (In­
cidentally, the Pascal system won't compile with the HP­
Pascal compiler, but that's another story. ) 

An average user faced with these problems would 
probably give up in disgust. 

There are other problems. The Pascal Language Reference 
Manual says that certain characters : #, [, ] ,  $, and the 
comma (,), etc. are not permitted in filenames. The filer, 
though, blithely allows a user to create files named 
#$% [@. When using the filer's make-a-file feature, you 
can specify the file's size in blocks by placing the desired 
size in square brackets after the filename. Unfortunate­
ly, size must be stated in 512K-byte blocks, while the filer 
displays the count of 256K-byte blocks when a directory 
listing is requested.  If the trailing square bracket is left 
off (i.e. , the user requests a file named FOOt20), then 
the filer interprets the [20 and creates the file 20 (512K­
byte) blocks long, naming it F00 [20. 
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STATION 

New 

__________ ____ _ 

I COMPANY ________ TELEPHONE ___ _ 

______________ _ 

The IBM Personal Computer Work Station. 
It's optional. (But essential) 

Now, we could hard-sell you on its features . Or 
we could soft-sell you on its virtues. Instead, 
we're going to level with you . 

You don't have to buy it . 
But we have a hunch that the more you know 

about the IBM Synergetix® PC 
Work Station the more you'll 
wonder how your business ever 
managed without it. 

Necessity was 
surely the 
mother of 
this inven­
tion. 

For as 
more and 
businesses come to rely on the personal com­
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today's tech­
nology. And scientifically designed to satisfy the 
various needs of the people who use it . 

It's not just another pretty desk. 
First and foremost, the IBM PC Work Station 

provides a convenient and compact work space 
that instantly opens up to expand your work 
area . 

In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest­
ment as it moves from office to 
office , person to person, solv­
ing problem after problem. 

And since your personal 
computers are as vulner­
able as they are valuable, 
the IBM PC Work Sta­
tion also functions as a 
security device . 

Last but not least, the IBM 
PC Work Station is 
human-factor engi­
neered to meet IBM's 
strict ergonomic 
standards for 
operator 
comfort. 
For as you 
know, the 
more com­
fortable 
people are , the more productive they can be . 

There's one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on· all IBM products . 

If all this hasn't convinced you that our PC 
Work Station is as 
essential as it is excep­
tional, we're sure the 
price tag will. And 
IBM's quantity dis­
counts make it abso­
lutely irresistible . 

The IBM Personal 
Computer Work Station -business people are 
fmding it's one of those luxuries they just can't 
live without . 

You can 01·dcr from IBM 
Pwduct Cen ters and 
ComputerLand® stores . O r  
c a l l  IBM Direct t o l l  free at 
1 800 IBM-2468 Ext . 40 . 

New model available for 
larger p•·inters. 

- -.. - -- - - -- - - - -- - -- -. - -- -- - - - - -- - - - -
_ _.. _ , _  ® C' PATENT PENDING \ 
r - - - - - - - - - - - - - -.  

IBM PERSONAL COMPUTER WORK 40I For more infor·mation, mail to: 
· I 

It deters pilferage by 
providing a self-con­
tained lockable storage 
compartment for your 
CPU , software, key­
board, printer, pro­

ᶡ I IBM Corporation, Attn: IBM Direct, 
One Culver Road, Dayton, Jersey 08810 

gram books and diskettes.  
It  also protects valuable information, prohibit­

ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 

Circle 219 on inquiry card. 
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I ADDRESS 

I CITY STATE ZIP I
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. (2a) (2b) 

R T 1 t l e  

G . 6 % 

F o o  

1 3 %  

B a r

CJ 2  0% 
F r o b o z z  

2 6 %  

D o o d  a 

ITIIIll] 3 3 % 

Bo r k  

Figure 2: Two pie charts; (a) is a representation of the one produced on the system's 2671G printer, and (b) was produced on the 7470A plotter. 

The output of the linker's disassemble option can be 
redirected into a file but is then incorrectly formatted for 
use with the system's assembler. 

The Sieve benchmark, by the way, showed a 31-fold 
gain in performance in Pascal over its run in BASIC. For 
production of graphics, however, which requires much 
code in the boot ROMs, the gain was significantly less­
only 2. 5-fol d .  Figure 1 was plotted on the cathode-ray 

CR-2 . . .  

DIABLO 
620 RO . .  
630 RO . 

EPSON 

$AVE 
. . . .  $860$ 1 7 1  5 

RX-80 . $AVE 
RX-80 F/T . . . . . . . . . . . . . $AVE 
MX-80 F/T . . . . . . . . . . . . . .  $AVE 
FX-80 . . . . . . . . . . .  . . . . .  $AVE 

MT 1 60L w/tractors . 
MT 1 80 L  w/troctors . .  
Spirit 80 . .  . . 

TOSHIBA 
1350 Serial or Parallel . 

TRANSTAR 

tube in 39.6 seconds by a Pascal program and in 97.5 sec­
onds by a similar BASIC program. When the plotter was 
used, the differences were less striking: plotting times 
for Pascal and BASIC were 448 and 523 seconds, respec­
tively. 

An Electronic Spreadsheet 
The Context MBA-integrated spreadsheet package I re-

SYSTEM #2 
OUR LEAST EXPENSIVE I BM LOOK-A-LIKE 

Sonya M BC-5 55 2 Drive Computer • Zenith 
ZVM- 1 23 Monitor • Word Processor • Spread 
Sheet • MS-DOS $1 1 1  9 • Sonya Basic 

(Above With One Disk Drive $810) 

. . . . . .  $AVE . . . . . . $AVE . . .  $AVE 
. . .  $ 1450 

COMPUTERS 
HYPER ION 
Single Drive System . .  . . . .  . . . . .  $2325 
Duol Drive System . . . . .  $2665 
PIED PIPER 
Commu nication I .  
TELEVIDEO 
8 0 3  . . . . . . . . . . . . . .  . 

SAN YO 
MBC 550 . . . . . . . .  . 
MBC 555 . 

MODEMS 
HAYES 

. . .  $975 
$ 1799 

$71 5 $1025 
1200 . $490 
1200B . . . . . . . . . . .  $435 

FX- 100 . . . . . . . . . . . . . . . . . . . . . . $AVE 
JUKI 

1 30P . . . . .  . . . . . . . . . . . .  . . $675 . . . .  $450 . .  $450 
300 . . . . . . . . $205 

Prices reflect 3% to 5% cosh discount. 
6100 . 

NEC 
. . . . . . . . . . . . . . . .  $480 

8023A . . . .  . . . . . .  . 
3510 . . . . . .  . . . . . . .  . 
3550 .  . . .  . . . . . . . .  . . 
STAR MICRONICS 

$385$ 1  370 $ 1 7 1  5 
Gemini lOX & 1 5X . . . .  

Delta 10 . 

. . . . $AVE . . . . .  $AVE 
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120P . 
T315 . 

TERMI NALS 
TELEVIDEO 
9 1 0  + .  . . . . . . . . . . .  $555 
9 2 5  . . . . . . . . . . . . . . . . . . .  . $705$905950 . . . . . . . . .  
970 . $980 

VISA 

· Product shipped in factory cartons 
with manufacturer's warranty. 
Free shipping is on UPS >round 
only. Prices & availability :\. 
subject to change with· f'y:
out notice. Send cosh-

?@
s
0
c
r
h
.:A1

o
;;;;:B•Y

checks w; l l  
deloy sh;p. 
ping two 
weeks. 



Fujitsu,] a pan's largest computer company, sends 
you their best. The new Micro 16s personal 
business computer. A combination of thoughtful 
planning , innovative thinking and quality 
craftsmanship. Just what you'd expect from a 
Japanese company that's been making computers 
for three decades. 

The Micro 16s is a complete computer 
syste m. The options of other computers are our 
standards. For example, its price includes 
the CP/M-86®operating syste m, SuperCald'" elec­
tronic spreadsheet, WordStar®word processing, 
a high resolution color graphics monitor, and two 
microprocessors , the Z80®A 8-bit and 8086 16-bit. 

The Micro 16s will run any of the more 
than 3,000 CP/M®software programs on 
the market today. Optional operating systems 
for the Micro 16s include MS�DOS and the 

multi-tasking Concurrent CP/M-86:" 
The Micro 16s also comes with a detachable 

keyboard , dual built-in 5}4" floppy disk drives, 
128 kilobytes of internal memory expandable 
to over one megabyte, and expansion slots for 
future grow th. 

The unique and flexible design of the 
Micro 16s makes it easy to add advanced micro­
processors of tomorrow, hard disks, mainframe 
communications or local area networking when 
the time is right. 

Put a Japanese leader to work for you. 
Fujitsu's Micro 16s. For more information or the 
name of your nearest dealer call toll free 1-800­
MICRO 16. Or write Fujitsu Microelectronics, Inc., 
Professional Microsystems 
Division, 3320 Scott Blvd . ,  
Santa Clara, CA 9505 1 .  

FUJITSU 

Fuj itsu's Micro 16 s.׵ 

SuperCalc2"' is a trademarKol Smcim Corp. WordStar" 1s a !rademark of MtcroPro ln!ernattonal. CP/M-86 • and Concurrent CP/M-86"' are trademarks of Otgital Research, Inc. MS"' is a trademark ot Microsott' Z80" is a trademark of Zitog, Inc 
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(3b) (3a) 

5 5 0  

500 

4 5 0  

4 00 

3 5 0  

300 
. . . . .. . . . 

2 5 0  

200 

! 5  0 

1 00 

5 0  

F O O  B A R  DOODA GORP FROBOZZ 

D U M B E R  L I NE GRAPH 

FOO BAR OOODA GORP FROBOZZ 

Figure 3: A representation of a line graph done on a printer (a) and the same graph produced on a plotter (b) . 

ceived with the Model 16 is useful and deserves a re­
view of its own. Not just another Visicalc clone, it in­
cludes a database-management system, a word pro­
cessor, and presentation graphics. It was fairly simple 
to use, and, with its help, I managed to do my federal 
income-tax return. 

An outstanding feature of the spreadsheet package is 

its ability to produce various types of graphs directly 
from data in the spreadsheet cells. For an example of a 
pie chart done on the 2671G printer and the 7470A plot­
ter, see figure 2. Figure 3 shows a line graph done on 
the same printer and plotter. 

A minor flaw in the MBA package is a bug in the shad­
ing subroutine that draws graphs. If the region to be 
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shaded is to be dark with light crosshatches, the pro­
gram first completely colors the region and then draws 
the white lines hatching the region. This works fine on 
the cathode-ray tube, but on the plotter it tries to draw 
the white lines with the null pen. (In figure 3, for exam­
ple, the DOODA region was intended to be hatched this 
way. ) 

Originally written for the IBM PC, the MBA package 
has been successfully moved to the Model 16 by Con­
text Management Systems. The accompanying manual 
is not perfect, but a little digging always turned up the 
answer to my questions within a short time. 

Miscellaneous Software 
· The Model 16 also runs a great deal of engineering soft­

ware. HP provides tools for tasks such as electronic and 
mechanical design, circuit analysis, statistics, circuit­
board layout, circuit simulation, and presentation graph­
ics, as well as support for them. A program called HP­
Plus makes software written by other firms, including 
Visicalc, available. 

An asynchronous terminal emulator enables the sys­
tem to act as a terminal when it is connected to a remote 
computer. Files can then be transferred between the 
Model 16 and the remote host. 

Several games are available for the system. Versions 
of Startrek, Tailgunner, Pac-Man, and Centipede are 
some I tried. Most were written in Pascal for speed, and 
they worked well . 

Summary 
The Hewlett-Packard Series 200 Model 16 is an excel­

lent engineering computer with many diverse periph­
erals available to it. Support of other manufacturers' 
peripherals, however, either in actual drivers or system­
level interface documentation (for those who "roll their 
own" drivers), is nonexistent . The BASIC system is ex­
cellent, but the Pascal system, although fast, has some 
serious consistency and documentation problems. • 

The opinions expressed in this article are those of the author and do not 
11ecessarily represent the official positio11 of Zelmte/ l11c. 

Special thanks to Dennis Vetter of Hewlett-Packard for his support in the 
prepa ration of this article and to Mark Wittenberg and Stephen Lewis of Zelmtel 
fo r helping me ferret out the dark secrets of the Model 16. 

Berry Kercheval holds a B.S. i11 applied science from the University of Califor­
nia at Riverside. He can be reached at Zehntel Inc. , 2625 Shadelmzds Dr., 
Walnut Creek, CA 94598. 
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ALF COPY SERVICE 

1 315F Nelson Street Denver, CO 80215 (303) 234·0871 

FAST • RELIABLE • LOW COST 

If you prod uce software, ALF's d isk copying service is the qu ick 
conven ient answer to your dup l icat ion needs. M ost orders are sh ipped i n  
less than a week. Every d i s k  w e  copy is  verif ied b i t  b y  b i t  and guaranteed 
1 00 %  f lawless. 

We can copy virtual ly a 
formats: Apple I I  { incl  ud ing opy. r , ouble-boot, and fast l oad), 
Apple I l l ,  Atari, I B M  PC, N EG PCBOOO, Osborne, TRS-80 I and I l l ,  
Zenith  Z-90 and Z-1 00, a d ore. Copy is available for most · 	 on 
formats. 

Our "no fri l ls" pr ic ing me ns you don't a t uy extras you don't 
need-set-up charges sta t and copy n o argps are 30¢ to 40¢ per 
side. {See b lank disk pric s ight. Mi i m u  : copies.) Q uantity d is­
counts avai lable for l arge o er 

Of course, we have the fri l tQo· I 15 ppl ication, 3-hole vinyl pages, 
pr int ing of labels and s leeves, shrin packag i ng ,  heat sea l ing ,  and much 
more. We can put your prod uct i ett tomized package-vinyl folder or  
I BM-style bi  nder/sl i p  case-for low pr  ce i n  smal l  or l arge quantit ies.  

ALF is  one of the o ldest and most t usted names i n  the d u p l  ication 
business. ALF designs and rna ufactu s copying machi  nes that other 
copying services and software p b l i she around the world rely on every 
day. Our complete u nderstanding of du l ication tech nology assures you 

·of the fi nest reprodu ction avai l atile. 
We're eager to solve your ÿupl icat on and packag ing problems­

whether you want one service r a total package. Give u s  a call 
today ! 

BLANK DISKS 
ALF buys l arge q uanti t ies of 

d i  sks for our d i sk copyi ng service­
and we can pass our savi ngs on to 
you. If  you're buying hund reds of 
d i  sks, ALF i s  your ideal sou rce for 
top qual  ity d i sk3 at a reasonable 
price. We buy our in  bu lk  
packages, avoi d i ng the expense of 
fancy pr int ing and labe l i ng .  

The d i  sks l i sted below are 5 1 /4", 
s ing l e  s ided, double density (except 
as noted), u n  l abeled, with hub re­
i nforcement r ing.  Other di  sks are 
avai lable,  cal l  for deta i ls .  

3M $1 65 p e r  1 00 
M EMOREX $1 65 per 1 00 
NASH UA $1 60 per 1 00 
NASH UA $1 40 per 1 00 
(s ingle density) · 

VERBATIM $1 90 per 1 00 
Without sleeves: add $2.50 

sh i  pping per 1 00. 

With tyvek sleeves: add $7 p l u s  
$2.50 s h i p p i n g  per 1 00. 

Packed in boxes of 10 with tyvek 
s leeves: add $ 1 5  p l u s  $3.00 
s h i pp ing per 1 00.  
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PRS 

Toda)i you're doing 
· more than ever. 

So should your phone. 
AT&T introduces GENESIS'"Telesystem. 

Genesis telesystem is 
to help organize and stream! 
your l ife in so many ways. 

The Genesis telesystem remem­
bers all your  important numbers, 
including emergency numbers .  And 
it dials with just a touch .  It times 
your calls and even has a 
bui lt-in speaker. 

But the really terrific thing about 
the Genesis telesystem is that you 
can customize it to fit you r  own 
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Rln-r Control MOM/"AP 

Clock/ JUarrn 

Clear Record Send 
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needs. Add an o ptional cartridge, 
and you've got one-touch access 
to call forwarding, call waiting ,  and 
three-way call ing .  Or add another 
cartridge, and you have the conve­
nience of automatic re-dial of busy 
or unanswered numbers. And 
that's only half of it . 

Soon, you' l l  be able to add a 
module with an electronic d i rectory 
that memorizes names and 
numbers in alphabetical order. 

Or  the reminder cartridge, to 
remind you of special occasions 
and appointments. 

Genesis telesystem .  The more 
you do ,  the more it will help you do it. 

We set the standards. 

© AT&T, 1963 See it at your AT&T Phone Center, now at thousa nds of leading retail stores. 
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Softwa re Review 

Three Generations of Charts 
for the 'IB M PC 

Design philosophies and operational revzews 
of th ree graphics packages 

by Jack Bishop 

The three graphics packages for the IBM Personal Com­
puter (PC) reviewed in this article illustrate three phases 
or philosophies of graphics software design. As I became 
familiar with the packages, I felt I was seeing three gen­
erations of programs, ranging from the utilitarian first 
generation to the menu-driven, easy-to-use third genera­
tion. Side by side, these three packages showed me how 
quickly a product can be surpassed by a product that's 
more powerful and easier to use. All three have their 
advantages and disadvantages, of course, and the best 
choice is largely a matter of personal taste. 

What I expect of a graphics package is the same today 
as when I first threw away my ruler and charting tapes. 
The only difference that I recognize is a decline in the 
"new toy" factor. With the first packages I used, I was 
so grateful to be rid of the annoying drudgery of chart­
ing that I was willing to put up with anything the chart­
ing program threw my way. As I have gained more ex­
perience, however, I am less tolerant of a program's 
idiosyncrasies. A program that is promoted for use in 
business should not flinch when confronted with a nor­
mal user, and vice versa. 

The goal I set for these packages is that they produce 
charts that work. If you can understand the economic 
message of each chart in this article, the chart is a suc­
cess. The photos that illustrate this article were taken 
from a screen (IBM Color Monitor, Princeton Graphics 
Monitor, or Amdek Color I), and the figures were pro­
duced on a Hewlett-Packard two-pen plotter and an IBM 
dot-matrix printer. 

First-generation programs, as I define them, provide 
few if any cosmetics; the information is the focal point. 
These programs may not work under certain circum­
stances. Such programs are most appropriate for expe­
rienced computer users who might want or need to "go 
into" the program and customize the code for their par­
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ticular needs. The typical user is an engineer or social 
scientist. 

Second-generation programs have been cleaned of the 
"bugs;' have more options, and are powerful and fairly 
simple, to use. In general, they require some computer 
expertise because the program does its work through 
commands (EDIT, DRAW BAR, etc .) that require the user 
to learn a new vocabulary. If you use such pr!Jgrams 
regularly and memorize the codes, you may not believe 
that any improvements are either necessary or desirable. 

Third-generation graphing programs are characterized 
by menu operation. Because a menu relieves the user 
of the burden of remembering another language, these 
programs are ideal if you have an occasional need to 
make charts (or if you have limited computer experience, 
time, and patience) . Third-generation programs may also 
add some cosmetic amenities to make the product more 
visually pleasing and professional looking. 

Graphics Generator 
Graphic$ Generator (GG) from the Robert J. Brady Co. 

requires that you select the type of chart you want to 
make before you enter data . This is fine if you know in 
advance what type of chart you want, but I usually have 
the data in hand and want to first get it into the pro­
gram (either from another file or from my tired old 
fingers) .  If after seeing the result you decide to try bars 
in place of lines, go directly to jail. 

GG relies on the PC's function keys to develop a chart. 
Each function key has two uses (or levels) :  the first level 
selects the type of chart, and the second level controls 
the chart parameters and input. At the second level, 
some function keys have different meanings in different 
types of charts and thus send the user scurrying to the 
manual or reference card to ferret out the current mean­
ing of each key. The on-screen menu, which should 
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DOW JONES INVESTMENT EVALUATOR'" ­
the computer software that serves your personal 
investment needs at home , accurately and 
efficiently. 

A Personalized System 
With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio . A system that automatically updates 
and tracks only those stocks you want to follow ­
allowing you to evaluate your position at a glance. 

Easy Access to News / Retrieval® 
This software automatically dials and connects 
you with Dow Jones News/ Retrieval®, the 
world's leading supplier of computerized infor­
lnation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia . . 

Dow Jones Investment Evaluator TM 

The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without rp.aking you 
pay for a lot of complex functions.you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy- to­
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 

From Dow Jones, Publishers of 
The Wall Street Joumal 

Dow Jones has been 
serving the business and 
financial communities for 
over 1 00 years . Now 
Dow Jones Software'" 
serves you at home. 

For a free brochure call: 1- 800-345- 8500 ext. 262 
(r\l:⩐ska. Hawaii ;mJ foreign 
ca11 1-215-789-7008 c:<l. 262) 

Available fo r Apple I I ,  Apple l ie ,
I B M  PC a n d  Tl Professional. 

Compatibiliry with Atari and . . .  Bank on it. 
Commodore to follow. 

Copyright © 1983 Dow Jones & Co., Inc. All rights reserved. 
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At a Glance 
Name 
Graphics Generator 

Type 
Chart maker 

Manufacturer 
Robert J. Brady Co. 
Bowie, MD 20715 
1301) 262·6300 

Language 
Advanced BASIC 

Price 
$ 195 

Documentation 
1 50-page manual, reference card 

Equipment required 
IBM PC 164K or more). color graphics 
board. one disk storage device; for hard 
copy, dot-matrix printer and Hewlett­
Packard 7470A or Houston Instrument 
DMP3·7 plotter 

Audience 
Al'lyone whci wants to plot data 

Name 
BPS Business Graphics 

l}'pe 
Chart maker 

Manufacturer 
Business & Professional Software Inc. 
143 Binney St. 
Cambridge. MA 02142 
1617) 491·3377 
1800) 342-5 277 

Language 
Pascal 

Price 
$ 3 50 

Documentation 
410-page manual 

Equipment required 
IBM PC IUCSD p·System) or PC XT 
IMS/DOS); two disk storage devices 

Audience 
Anyone who wants to plot data 

serve this function, is in many instances too cryptic to 
be of much use. Graphics Generator gives the illusion, 
but not the ease, of a menu-driven program. 

The process of entering data into the program was an 
experience. Why wasn't I born knowing that the term 
"X-calibrations" would mean the number of "tic marks" 
for the horizontal (x) axis? This illustrates a consistent 
problem with Graphics Generator: .the terms used to de­
scribe the program, both in the manual and in prompts 
on the screen, are potentially confusing to anyone who 
does not use it often. For example, when prompted for 
the '1ength" of a chart, you are expected to respond with 
the width of the x-axis. Searching the manual and in­
dulging in trial and error, you will eventually create a 
chart; if you use the program often, you will no doubt 
become fluent . For the occasional user, however, this can 
lead to frustration. 

Musical accompaniment would help pass the time 
during the laborious data entry sequence of < function 
key > < observation number > (that's x-axis, for the un­
initiated) < data point > ,  < enter > ,  but make the tempo 
r-e-a-1 s-1-o-w. The entry sequence requires the manual 
dexterity of a concert pianist . 

As each data point is entered, it is immediately plotted 
on the monitor. Ponder this sentence from the program 
manual to understand the concept of "user-friendly": 
"Unfortunately there is no simple way to correct errors 
in the coordinate system and labels of a chart:' In other 
words, get it right the first time or start over. I have mixed 
emotions about this kind of message. If the authors 
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Name 
Chartmaster 

l}'pe 
Chart maker 

Manufacturer 
Decision Resources 
25 Sylvan Rd. South 
Westport. CT 06880 
1203) 222·1974 

Language 
Compiled BASIC 

Price 
$ 3 7  5 

Documentation 
100-page manual 

Equipment required 
IBM PC XT ( 1 28K or more). two disk 
storage devices. asynchronous com· 
munications adapter. DOS 1 . 1  and BASICA 
1 . 1 ;  or. with somewhat restricted 
capabil ities. an Apple II Plus 164K). one 
disk drive, DOS 3.3. IEEE 488 interface 

Audience 
Anyone who wants to plot data 

realized what they were doing to us, why didn't they 
go a step further and fix the thing? 

Each axis is labeled at the end, making for short axis 
labels. The title of the chart appears at the bottom; don't 
ask me why. I didn't run into any errors or bugs, so either 
the program was well developed or I simply did not 
chance upon any problems. The manual, however, has 
a decidedly "first-generation'' cast. The pie chart com­
mands include: 

1.  Begin. Start a new chart. 
2. Alter. Start a new chart. Same as Begin. 

How's that again? 
I called R.J. Brady, the manufacturer, to find out what 

sort of support I could expect if I had trouble with the 
program. The company referred me to the program de­
veloper rather than to a customer-service organization. 

BPS Business Graphics 
Business Graphics from Business and Professional 

Software Inc. (BPS) is a more free-form package that uses 
computer commands in a fairly flexible sequence to 
develop a chart. An extensive index, reference cards, and 
many examples in the manual provide the help most 
people need to attack the task of chartmaking. An inex­
perienced user can choose an example from the text that 
fits the case at hand and follow the example. Given the 
small number of standard charts you are likely to use, 
this is a reasonable approach . If anything, there are too 
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Systems 

PtriOHAf 

Introducing IBM 

PC..Compatihle


Hardware 

It should be a simple thir.tg, 

really, to see a full 132 column 
spreadsheet on your IBM PC I XT. 
You shouldn't have to scroll up, 
down and sideways to get trh€ full 
picture. Now you can see it all 
with SuperVision, a n;u�moehrome 
video interface board from California 
Computer Systems. It easily replaces 
your lBM PC mom<Dchrome board. 

In addition, Super Vision offers a 
full 132 column by 44 row screen 
display, a parallel printer port, 
and 720 by 348 dot addressable 
gFaphics capability. 

SuperVision supplies the features 
that have been missing for spread­
sheets, financial modeLing, and 
database applications as well as 
giving you a fast, full-screen editor 
to make life easier. 

SuperVision is also ideal for 
most 3270 emulation �pplications. 

SuperVision and Z/P\us are trademarks of CCS, Inc. lBM is a rcgiste.red trademark of lmcrn<Hional Business Machines. CP/M is
a trademark of Digital Research, Inc. Z80B is a trademark of Zilog, Inc. 

Z/PLUS, a fast Z80B based card 
with CP / M0 and a full 192K of 
parity RAM is also available for 
your IBM PC/ XT. 

Call CCS today and get the 
FULL picture. 

California Computer 
250 Caribbean Dr., Sannyvale , CA 94086 
(408)734-5811 Telex: 171959 CCS SUVL 
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Photo 1: An error message from Chartmaster that should help but 
not offend a wary user. 

many examples; finding your case among them can be 
bewildering. 

The BPS package requires you to be familiar with 
"computerese:' You must learn the program's vocabulary 
and use it properly to get the expected result. You are 
in charge here-the program sits back to let you work. 
Such a user base is most represented by engineers and 
experienced users, but after business people lose their 
fear of computers, there is no reason for the approach 
to be so limited. 

BPS Business Graphics provides an editor to get the 
data from a sheet of paper into the program. Each line 
on the chart is assigned a number. The editor then pro­
vides each line number and a question mark as a 
prompt . The user responds with the x value, a space and 
the y value, and the editor moves on to the next line. 
This form of data entry is neither difficult nor particularly 
helpful . I expected transportation for a cross-state 
journey and I got a pair of shoes-adequate, but some­
how I expected a bit more help. 

Because the operation is free-form, data can be added 
any time in the process without making the program 
fret. After I have filed away the data, a command like 
DRAW LINE causes the command screen to be instant­
ly replaced by the chart. After looking over the quality 
of the chart and determining if I want to make any 
changes, say to vary the range of the horizontal axis, 
touching any key brings the command file bouncing 
back. 

The program will save commands for a chart as a "take 
file;' enabling an experienced user to hassle through the 
charting commands and save them as a file separate from 
the data. This leaves the simple data entry/updating and 
chart preparation to someone of a more modest skill 
level. 

My first encounter with BPS Business Graphics con­
sisted of starting the demonstrations. The program blew 
with a display of random cursor moves and sound ef­
fects. The BPS hotline (800-DIAL-BPS) provided a re­
placement copy, and, because I knew I could call some­
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Photo 2: Graphics Generator's screen version of a two-segment pie 
chart. 

one about problems, a level of comfort. A backup disk 
is available in exchange for a completed registration 
agreement and answering the vendor's market research 
questionnaire. 

The BPS documentation is so extensive that crucial 
parts end up buried or forgotten. For example, the 
reference card commands assume a default disk drive 
has been set. As I went "by the numbers" through an 
example (with the help of an experienced beta-test user), 
I tried a number of alternative SAVE commands, without 
success. In retrospect, the error message "File name 
missing volume name" provided the clue to the problem, 
but error messages that require retrospect transfer the 
burden of work from the system designer and manual 
writer to the users. I finally corrected the error by mak­
ing a page-by-page search of the manual, a task that 
should not have been necessary. 

Chartmaster 
Decision Resources' Chartmaster replaces computerese 

with "computerease:' The menu operation and common­
sense way the program is structured make it a cinch for 
a novice who needs power. A series of menus takes you 
through the process of creating a graph. The path for 
the first chart is smooth indeed. The designers of the 
program assumed several standard charts, then provided 
the capability to select alternative options. The typical 
drawback to a menu lurks behind the scenes (if it's not 
on the menu, you can't do it), but few users will ever 
need to go beyond the choices provided. 

The menu that is standard issue with Chartmaster 
makes data entry a breeze. If you put numerical data 
(years, for example) on the horizontal axis, the program 
assumes the data is in sequence and provides the obser­
vation number and x-axis label for each point as the 
prompt . This makes it much easier to keep track of your 
place in a list of data points, and the carriage return is 
the only key outside the number pad that you need to 
touch . The display would be easier to use if the data were 
lined up evenly, but compared to other forms of data en­
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try I have used, this display is head and shoulders above 
the rest. 

If you enter too many labels for a plot, Chartmaster 
warns you (rather than overprinting labels) and gives the 
option of specifying labels at larger intervals, say every 
five years. Although thɈ program provides the capabil­
ity of verifying data, it assumes that all is well and scrolls 
off into the sunset rather than stopping at the end of a 
screen. 

The test of any program is the way errors are handled. 
I ran into one with Chartmaster, and the result was 
charming (see photo 1) . I remained unperturbed. I liked 
the "just keep calm" approach because I have seen too 
many experienced people react with primordial violence 
to abusive or uninformative "error messages:' I don't 
want to be told I made a "probable programmer error'ɉ I 
just want to know how to get the thing to run. 

Output 
Each of these packages provides screen output and an 

alternative means of hard-copy output. Graphics Gen­
erator's screen output is illustrated in photo 2. A presen­
tation mode provides the capability to run through a set 
of predeveloped charts just like a slide show. 

GG surprised me as I sat dumbfounded while the 
dump to the dot-matrix printer developed a kindergarten 
version of a chart (see figure 1) . Not only was the quali­
ty of the chart abysmal-the process was excruciatingly 
slow. Imagine, if you will, sitting for 8 minutes and 47 
seconds while a chart of this quality is wrung from the 
system. Few users have the patience for the process, and 
none should tolerate the result. I did not try the "high­
speed print utility;' which can be called from DOS (disk 
operating system), and perhaps the picture would be ac­
ceptable from a plotter. But if you expect reasonable 

quality graphs from your dot-matrix printer, forget about 
Graphics Generator. 

' 

A useful feature of BPS Business Graphics is its capa­
bility to use the regular monochrome IBM-type moni­
tor for commands and a color monitor (TV, regular, or 
high-resolution red-green-blue) for charts. Seeing the 
commands and their results side by side is a great 
advantage. 

Chartmaster provides the option of several outputs: 
high-resolution black and white, medium-resolution 
green-red-brown, and medium-resolution cyan­
magenta-white on the screen, or hard copy can be made 
on a plotter. The screen color sets can be customized, 
with a choice of 16 colors . I found the cyan-magenta com­

. bination hard to read, but there was no discernible dif­
ference in readability between the high-resolution black 
and white and the medium-resolution green-red-brown. 
The latter is used to illustrate most of the Chartmaster 
capabilities in this article. 

The operation of the program driving the plotter was 
smooth and trouble-free. Also, data can be dumped to 
the printer to provide a hard-copy verification of the 
numbers, then the resultant chart can be produced on 
the plotter. Line and bar charts are both enhanced by 
the capability to plot one set of data against the left axis 
and another set against the right axis. Another conve­
nient option is the capability to print the y value adja­
cent to each point . This is useful if only a few data points 
are present because the numbers get very small as the 
number of points to be plotted increases. 

A final basic charting option that is very welcome is 
the capability to develop an "area" chart, shading the 
space between the line and the x-axis (see photo 3) . 

To create the text of a chart, you can use Chartmaster's 
16 sizes of type; six fonts; center, right, or left position­
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Figure 1: This bar chart was produced using Graph ics Generator and a dot-matrix printer. 
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ing; and standard or italic script, with or without under­
lining. This is more flexibility than most packages for 
microcomputers can muster. 

A second disk provides the Signmaster program, 
which uses all of Chartmaster's character and size op­
tions to develop transparencies or signs. The menu­
driven operation makes the development simple. This 
is a valuable addition; it's probably worth the price of 
the package if you plan to make many presentations. 

Statistics 
A danger lurks in the ease with which you can fiddle 

with a graph using these packages. Even without chang­
ing the data, you can change your perspective on the 
data and create a misleading impression. The ability to 
develop a chart in less than five minutes can seduce you 
into pushing and shoving the ends of the chart until the 
picture looks the way you think the world should be, 
but isn't. For example, the government-spending chart 
(photo 4) would show unprecedented increases in the 
last decade if you chopped off the earlier years (the for­
ties), which do not support that conclusion. 

Another possible pitfall lies in the fact that these 

Photo 3: This chart of the unemployment rate illustrates the area­
shading capability of Chartmaster. 

Photo 4: Federal spending as a simple bar chart produced by the BPS 
Business Graphics package. 
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graphics packages can perform certain basic statistical 
calculations, such as means, variances, standard devia­
tions, and regressions. If the software provides the com­
putational tools but no suggestions as to how they may 
best be used or when they are appropriate, it is easy to 
fall into a trap. Worse, the program may provide options 
that in some combinations make graphs that are visual­
ly interesting but statistically meaningless. From both a 
purist and a practical standpoint, I question the sanity 
of anyone using simple regressions from these packages. 
It's almost like getting the keys to a pharmacy and prac­
ticing self-medication. 

Graphics Generator provides the capability to easily 
develop basic characteristics of the data, such as mean, 
regression lines, standard deviation, and variance (photo 
5) . Niceties for the latter two, such as the distinction be­
tween population and sample, are beyond the scope of 
the manual. Because the program will cheerfully figure 
.a standard deviation or variance to seven decimal places, 
a user gets an exercise in precision, not accuracy. 

GG supports "function graphing;' provided you enter 
the equation in "proper computer syntax :' Just what that 
syntax is, however, is not clearly explained. 

ɊPS Business Graphics measures the characteristics of 
data by calculating minimum, maximum, sum, mean, 
variance, and standard deviation. Like Graphics Gen­
erator, the BPS system does not confuse you by asking 
whether the common assumption of a normal distribu­
tion is appropriate or whether you are dealing with a 
population or a sample of a population. For charting 
stock prices, orders, shipments, or whatever, Business 
Graphics provides a modestly powerful set of analytical 
features :  smoothing (moving average, one-parameter ex­
ponential smoothing) and regression (line, parabola, log, 
sine). 

Chartmaster offers some interesting options. First, 
regression is available and, like the options in GG and 
Business Graphics, subject to all of the nasty things I 

Photo 5: A bar chart designed using Graph ics Generator. 



said about the lack of proper background . Regression 
performed with the log-scale option, for example, creates 
an incorrect regression line (see photo 6), so don't com­
bine these two options. Let the buyer beware of the need 
for individual education in the use and misuse of these 
programs. The plotting of stock prices is enhanced by 
the capability of a high/low/close option. Similarly, the 
Chartmaster folks provide the capability to plot floating 
bars. 

Simple Plots: Line and Bar Graphs 
The simplest plot of data is a series of points. The 

points may be connected to form a line graph or may 
be charted with bars. Fourteen years of the inflation rate 
in the US provides a satisfactory example of a line graph . 
Any of the three programs reviewed here would produce 
a decent line or bar chart without much trouble. 

The chart that GG produces on the screen is not too 
bad. Putting the title at the bottom is odd, and the short 
axis labels could be inconvenient. Otherwise, there's 
nothing unusual here. 

BPS's package did a good job without frills (see photo 
7) .  The data goes through 1983, but Business Graphics 
would not allow me to set the horizontal axis any closer 
than 1985, and the program insists that the years be 
divisible by 5 when there are too many to be listed in­
dividually. (Why shouldn't you be able to specify in­
crements anywhere you like?) This chart can be trans­
formed from a line graph into an area grp.ph by a single 
command:  DRAW AREA instead of DRAW LINE. 

With my first stab at a simple bar chart, Business 
Graphics fell into a common trap and sliced the first bar 
in half (see photo 8) . I usually circumvent this problem 
by setting the horizontal axis for one extra year at the 
beginning and end of the series. However, Business 
Graphics exhibits strong opinions in this regard; the pro­
gram likes charts to begin and end with numbers divisi­
ble by 5 or 10 most of the time. If I thought such pre­

sumption was to my benefit I would be more charitably 
inclined. I react to the package's semiautomatic scaling 
in the same way I reacted to my mother's assertion that 
a hunk of fried liver was good for me. 

Now for a more difficult task: a similar bar graph, but 
with a lot more data. I used federal purchases of goods 
and services in constant dollars, 1940-1983. Business 
Graphics took care of the data entry satisfactorily. The 
resultant chart (photo 4) is utilitarian, but the vertical 
spaces between the bars would drive a fastidious user 
nuts. 

The default value for the size of the graphs is handy, 
but there is no simple way to override it. An easier way 
to specify the size of the type on the main title involves 
leaving the main title blank and placing a floating legend 
(the size of which can be specified) in the place of the 
main title. 

Photo 9 illustrates the difference a generation makes. 
Chartmaster gives outlining and balance, which provides 
a more appealing product. Data entry with Chartmaster 
is faster and easier, allowing both the time and the im­
petus to add some extra touches to the chart. When this 
kind of a chart can be developed easily to give a decent 

Photo 7: A simple line chart produced by Business Graphics. 

Photo 8: The inflation rate as a Business Graph ics bar chart. 
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Photo 6: Perfonrzing regression with Chartmaster's logarithmic scale 
results in an error in the regression line. 



title, 

Photo 9: A two-line chart drawn with Chartmaster. 

result in less than 15 minutes, I am impresse d.  
Now let's get down to the kind of nit-picking that sep­

arates a good chart from a very good one. The easy place­
ment of a footnote is a nice touch, but things can get 
too crowded at the bottom of the chart. The two-level 
main title, with type size and font set by the user, adds 
to the professional character of the chart. However, edit­
ing a line of the title to change the font meant I had to 
retype the title each time. Surely there is a way around 
this problem. The bars are all designated as open, but 
many appear closed because of the limits of the resolu­
tion of the screen. The legend could be moved to the 
bottom (so says the manual), and doing so could alleviate 
crowding problems. Overall, this is a graph I would be 
pleased to use. 

Side-by-Side and Stacking Bar Charts 
Let us move to side-by-side charts and add the unem­

ployment rate to the inflation rate. 
The chart Graphics Generator produces on the screen 

(photo 10) is exactly what I expected. Like the line chart, 
it is simple and unadorned. Nonetheless, it is a first-gen-

Photo 10: Graphics Generator produced this first-generation bar 
chart. 

eration chart an engineer could love, with minimal 
cosmetics and plenty of space for data. 

Chartmaster produces a chart from the same data in 
less than half the time GG requires. Photo 11 illustrates 
the other extreme: many cosmetics and the area devoted 
to the data is substantially reduced. Although I could 
use the Chartmaster options to approach the data area 
provided by GG (in this case by reducing the size of the 
legend), the converse was not true. 

I switched to money-supply growth figures and used 
the Chartmaster options to play around with labeling 
(photo 12). I increased the size of the main added 
two lines of subtitles at larger-than-default size, and 
threw in an italicized fourth line, which is really pushing 
the capabilities of Chartmaster and is well beyond the 
capabilities of many packages for mainframes or micro­
computers. Long labels and open bars are a real test of 
the program. The package failed in only that some of 
the open bars become closed as they get narrower. The 
monthly labels are very close together, but I managed 
to get away with 24 of them without triggering Chart­
master's "too many labels" message. 

Text continued on page 364 

Photo 12: Th is side-by-side bar chart illustrates Chartmaster's titling 
capabilities. 

Photo 11: A side-by-side bar chart produced with Chartmaster. 
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1 - 8 0 0 -DIGITAL, 7 0 0 , 

• 

• 

• 

• 

• 

• 

Now the re ' s  a p r i n t e r  that l e t s  you expr e s s  yours e l f  . 

I t  ' s  the L e t t e r p r i n t e r  1 0 0  , f rom Digi tal . 

When you ' r e f e e l i ng v e r y  p r o f e s s  i o nal and bus i n e s  s - l i k e  , 

then i t  l o o k s  jus t l i ke thi s  . 

I n  f ac t  , this is an ac tual p r i n tout . I t  ' s  great f o r  word p r o c e s s  i n g .  

You c a n  s e nd a n i c e  p o l i t e l e t t e r  to your m o s t  imp o r tant c l  i e n t  . 

But the re may be t im e s  when you want to put on a d i f f e r e n t  fac e  . 

You can p rogram your h o s t  computer to do it f o r  you .  

O r  you can d o  i t  yours e l f .  

Simply b y  pushing a but t o n  . 

YOU CAN SHOUT AT THE TOP OF YOUR LUNGS . 

TELL THEM THEY ' D  BETTER PAY THE I R  B I LL S  

OR EL S E  . THEY ' LL GET T H E  ME S S AGE , Or y o u  can 

be e l  egant . Impress peop l e  w i th your sophi s t i  cated s ty l e  . 

But back to bus i n e s  s .  The Letterprinter 1 0 0  gives 

you all o f  the t y p e f a c e s  on this page . I f  you don ' t  

s e e  one you l i ke , we ' l l cus t omiz e one f o r  you . 

The L e t t e r p r i n t e r  1 0 0  a l s o  gives you full graphics 

capabi l i t  i e s  . Plus three p r i n t  ing s e  tt ings : one f o r  

l e t t e r  qua l i ty , o n e  f o r  graphi cs , and a high speed one that 

gives you (j r a f t ·- q ゑJ a l i t y  d o c 1.J m e n t s  i r1 o n l y  l. O s e c o n ャi s  ヤ 
So face i t .  Why buy an o rdinary p r i nter when you can exp r e s  s 

yours e l f  jus t by l if t i ng a f i nge r ?  

S e e  the L e t t e r p r i n t e r  1 0 0 .  I t  ' s  jus t one o f  the fam i l y  o f  

p r i n t e r s  D i gi tal o f f e r s  , inc luding a dai s y  whe e l  prin t e r  , the 

LQP0 2  , and a low c o s t  Pers onal P r i n t e r  , the LA5 0 .  Call 

extens ion f o r  the d i s t r ibut o r  near e s t  you. 

Or write Digi tal Equipm e n t  Corporation , Terminals Produc t Group , 

2 Mt . Royal Avenue , UP O l - 5  , Marlbo ro , MA 0 1 7  5 2 .  
Circle 144 on inquiry card. 

• 

• 



Graphics Business 
Generator Graphics Chartmaster 

Chart complexity 
charts/page manual manual automatic 
graphs/chart 10 lines many lines 9 l ines 

3 bars 4 pies 
data points/g raph 50 points or 25 bars 4000 plus 600 points or 52 bars 
segments/pie graph 1 2  many 20 

Storage 
charts/disk varies (14-17) varies varies 

Titles 
main lines 1 4 

characters 14  many many 
horizontal 

lines 1 2 
characters 4 many many 

vertical 
l ines 1 2 
characters 3 many many 

legends 
location none manual manual or automatic 
l ines none many many 
characters none many many (boxes optional) 

Scaling 
horizontal 

alphabetic yes yes yes 
hours manual manual automatic 
days manual manual automatic 
months automatic manual automatic 
years automatic manual automatic 

vertical 
linear yes yes yes 
log or In  no no yes 
user control of 

minimum yes yes yes 
maximum yes yes yes 
increment yes yes yes 

grid (horizontal/vertical) both both both 

Plot characters 
poi nts 1 9 4 
lines 3 5 4 
bars 3 5 9 

Labels 
characters no many 8 
length no manual manual 
location no manual automatic 

Other data files 
Visicalc yes yes yes 
Lotus 1 -2-3 yes 
others yes 

Curve fitting 
least squares yes yes yes 
moving average no yes no 
exponential smoothing no yes no 
parabola no yes yes 
exponential yes yes yes 
power cu rves yes yes yes 
log or In  yes yes no 
sine no yes no 

Table 1: Specifica tions of three plotting packages. 
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CP/M - 8 6 ® 

Northstc?f 

Introducing the powerful, multi-proc(ssing 
HORIZON® S/16 from North Star. 

The tu rbo-charged 
system with outstand i ng 

performance. 
The new North Star H O R  IZON 
8/ 1 6  m icroco m p uter ca n h a n d l e  
up t o  eight individual  users, 
supporting both 8 - bit and 1 6 - bit 
appl ications sim u lta neously. 

Its adva nced, m u lti -processor 
arch itecture ma kes this powerful 
performa nce possible. U n l ike 
other m u lti - user systems, the 
HORIZON 8 / 1 6  doesn't load u p  
its users o n  a si ngle processor; 
instead, it provides a ded icated 
processor for each individ ual  
user - at a cost no g reater than 
that of conventional m u lti -user 
systems. 

The result? No deg radation 
in processing performa nce, even 
when there a re eight users on 
the system . 

TurboDOS is a registered trademark of Software 
2000, Inc. CP/M-80, CP/M-86, MP/M and CP/M ore 
either trademarks or registered trademarks of Digital 
Research Inc. 
Systems serviced nationwide by M/ A/1/ Sorb us Service Division. 

Circle 330 on inquiry card. 

And North Star's industry 
sta ndard S - 1 00 bus gives you the 
flexibil ity to choose your options 
and ta i lor the system to meet 
you r  specific req uirements. 

What's more, the new North 
Sta r Tu rboDOS® is many times 
faster than sta ndard, m u  lti ­
user operating systems - a  nd is 
com patible with CP/M- 80W 

and MP/M!M 
As for rel iabil ity, over 30,000 

first generation HOR IZONs are 
sti l l  in use. And each of these 
ca n be easily upg raded to the 
new 8 / 1 6  a rchitecture. 

The H OR IZON 8 / 1 6  out­
performs everyth ing in its class. 
Costs no more. And is the only 
m u lti - user micro designed to 

meet your needs for today, a nd 
tomorrow - simply by plugging 
in  the options you select. 

You can d iscover North Star's 
H O R  IZON 8/ 1 6  at more than 
1,000 computer stores and system 
houses nationwide. Ca l l  800­
722-STAR for the location 
nea rest you. Or write North Sta r 
Com puters, I nc., 1 4440 Cata l ina 
Street, San Lea ndro, CA 94577. 

ᐄ 

Simply powerful solutions. 

FLEXI-BU N OLE™ 
Now, select up t o  $2,000 worth of 

free software of your choice, 
when you buy a North Star computer. 

See your dealer lor details. 



Photo 13: A combined bar and line chart produced with the Business 
Graphics package. 

Photo 14: A Chartmaster scatter chart. 

Text continued from page 360: 

To provide an example of the hard copy available with 
the Hewlett-Packard two-pen plotter in comparison to 
the screen image, I took figures from the federal pur­
chases of goods and services in constant dollars (1940-83) 
and added state and local purchases. A large number 
of data points is a trial for many packages, but Chart­
master handled the assignment well . The data preview 
scrolled this amount of data off the screen, but other­
wise I could find no fault with the program in the de­
velopment of this chart. 

Chartmaster enables changing from side-by-side to 
stacking bars with a short tour through the menus. I can 
use the inflation and unemployment levels charted 
earlier to provide a third piece of information : the sum 
of two, a "discomfort index:' Few packages provide this 
ease of operation, going from side-by-side bars to stack­
ing bars in less than two minutes. 

Bar and Line Charts 
A purist will contend that a bar chart should be used 

to represent discrete events and a line chart should repre­
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sent continuous events. A fine esoteric argument can be 
made for or against such a position. In practice, the selec­
tion of the type of chart should be based on whatever 
will communicate the message most honestly and with­
out distortion. With such a criterion, a combined bar and 
line chart is acceptable. 

BPS Business Graphics provides a reasonable bar and 
line chart (see photo 13) . The 40 or more points of data 
are too trying for many microcomputer-based products, 
but the BPS program takes the chart in stride. Much fid­
dling can create a better chart, but the basic options of 
Business Graphics develop an acceptable product. There 
are some flaws: the title runs into the y-axis, and bars 
have gaps every so often that detract from the quality 
of the chart. The legends are manually placed using the 
cursor, a feature that can vary the placement of the main 
title, subtitle lines, footnotes, and so forth . On the whole, 
the product is good but not great. 

My admiration for Chartmaster comes to a roaring halt 
at this point. Combining different types of graphs on 
the same chart is not possible. Combined bar and line 
charts are outside the bounds of the menu-driven 
program. 

Scatter Plots and Pie Charts 
Scatter plots are used mainly by the scientific commu­

nity. They appear much less frequently in a business 
context . 

Chartmaster enables a user to develop a quick and 
easy scatter plot (photo 14) .  Once again the x-axis labels 
are scrunched together, but the overall chart should 
prove acceptable to all but the most demanding. 

A pie chart is a common way to show the relative com­
position of something. In this case, I will use the federal 
purchases of goods and services, split between military 
and nonmilitary. 

The Graphics Generator chart in photo 2 is an accurate 
reflection of what I consider first-generation graphics : 
spare and unelegant. The title of the pie chart, like those 
of the other GG charts, is at the bottom, restricted to 
about 15 characters. The percentages are calculated auto­
matically and printed as a default. You want a pie chart, 
you got a pie chart. 

BPS Business Graphics took the same data and in less 
than five minutes produced a more satisfactory second­
generation product. The labels for the slices are restricted 
to 11 characters. If there are so many labels that read­
ability suffers, Business Graphics automatically deletes 
some of them. This is a nice feature as long as the delete d 
labels are not the focus of a presentation.  

For more flexibility and ease of  development, I would 
choose the Chartmaster version of the same chart (see 
figure 2) . The four-level title, using the "underline," 
"boldface;' and "standard" options, makes a clear pre­
sentation. The labels for the slices are put inside the slice 
whenever possible, with the option of including the per­
centages and/or cross-hatching, both of which I used 
here. Menus that simplify the development of a chart 
are available for all Chartmaster operations, and relieve 
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Repeat it once moײe... ׳'No manual 
tax preparatton tn '84" 

M i c ro-Tax* can turn your personal 
com puter into a profit center-you ' l l  
increase your c l ient  volume a n d  take 
the d rudgery out of tax preparat ion . 
And since the returns never leave 
your off ice, you have complete cl ient 
security. 

M ICRO-TAX* IS COMPREH ENSIVE. 
I t  offers three Federal tax packages 
and 23 ful ly integ rated state pack­
ages, so you can select the programs 
that best meet your needs. Level I I  
has a tax depreciation mod ule,  and it 
automatical ly computes unde rpay­
ment penalt ies,  self-employment 
taxes, min imum taxes, and 
income averaging.  For those who 

Instead, save yourself 
time and money and
satisfy your clients 
with your personal 
computer and . . .  
MICRO--TAX* 

M I  CRO-TAX* I S  FLEX I B LE.  I t 's up to 
you ; you can in  put the c l ient tax infor­
mation at the time of interview and 
produce the forms immediately, or en­
ter data d u ring the day and batch 
print returns at n ight .  M i cro-Tax* prints 
you r  retu rns on I R S  forms, IRS ap­
proved s u b stitute forms, or with trans­
parent overlays. 

M I  CRO-TAX* IS F R I E N D LY You can 
organize data entry in  a sequence 
very simi lar to that of manual  tax prep­
aration , or you can compute forms 
out of sequence.  I t 's up to you . So go 
ahead, rep eat it once more . 
"No manual tax prepara tion in '84 ... 
No need- once you've got Micro -Tax * .  

prepare Federal partner­
sh ip ,  corporate, and 
Subchapter S returns ,  
M icro-Tax* has a Federal 
Level I l l  package. Each 

1 983 FEDERAL FORMS AND S CHEDULES INCLUDED 

Call Micro-Tax* dire ct for 
complete details, or call 
your local dea ler. 

tax season M i c ro-Tax* 
offers you an update 
package. 

M ICRO-TAX* IS VERSATILE. 
The program i s  compat­
i b le with your I B M  PC* or 
XT*, DEC Rain bow*, 
Radio Shack*,  or  any 
other personal computer 
with CP/ M * ,  PC DOS* or 
M S  DOS*- from Apple* to 
Zen ith*. 

Circle 313 on inquiry card. 

FULL FEDERAL 
MICRO-TAX' 
PERSONAL 
COMPUTER 
SYSTEMS 

o わl PRINTS 

E o⩍·E·ゐe 
Level I, Individual 

$195 

Level II, Professional . . 
Individual $1,000 

Level Ill, Partnership/ . . 
Corporate $1,000 

Level IV, Overseas 
$2,000 

• All forms a n d  schedules subjecl to f inal  IRS changes for 1 983 1ax year. 
• 25 1ntegraled stale returns ava i l ab le  · Orders taken lor yearly update packages 

MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 

6203 Variel Avenue, Suite A Wood land Hi l ls, CA 9 1  367 
Dept 1 8  Phone (21 3) 704-7800 

Prove it to yourself :  
order a demonstration 
packag e-a compl ete 
1 982 Federal , Corporate/ 
Partnership or State sys­
tem for only $58.00 each . 

• Ci PM - trademark of D ig ital Research. 
I n c . ;  DEC Rainbow-trademark of  
Digital Equipment Corp. ,  M I C RO-TAX­
trademark of  Microcomputer Taxsystems. 
Inc.: MS D D S - trademark of Microsoft 
C o r p . ;  PC DDS. IBM PC. and IBM  XT­
trademarks of I B M :  Apple- trademark of 
Apple Computers; Zenith - t rademark of 
Heath Company and Zenith Radio Corp . ;  
Radio Shack- trademark of  Tandy Corp .  
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FEDERAL PU RCHASES 
Goods & Services 

C a ten d a r  Yea r 
1 982 

non-Mtl lta ry 
Figure 2: A Chartᐃaster two-segment pie chart, printed on a two­
pen plotter. 

Photo 15: A Chartmaster seven-segment pie chart. 

Photo 16: An 11-segment pie chart produced using Chartmaster. 
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users of the burden of memorizing commands. Look­
ing at the eight options for a Chartmaster pie is like tak­
ing a quick tour of the possibilities . I then duck back to 
put the results on the screen and repeat as necessary. 
The proportional pie selection allows up to four pies per 
page, each pie proportional to the value of the sum of 
the elements of the appropriate pie. 

Now let's make it harder and use seven slices to illus­
trate the president's proposed 1984 budget. Once again, 
Chartmaster provides a good example of the versatility 
I expect from a third-generation product (photo 15). Each 
slice has a different cross-hatching, which can be varied 
by returning to the menu and overriding the default 
results shown here. 

Chartmaster automatically balances the size of the pie 
with the space required for the labels. Percentages are 
included and appear either in the slice or next to the 
label, as space in the slices permits. The largest slice, the 
military, is exploded for emphasis, and the separation 
could be extended to any or all slices. The package's flex­
ibility in handling titles permits a clean, accurate pre­
sentation. 

Because the president was kind enough to provide 
even more detail, let's push the readability beyond the 

. limits of common sense to develop an 11-segment chart. 
In this case, the readability is reduced by the length of 
the titles and segment labeling. Chartmaster uses all of 
the labels and handles the task with better results than 
I expected (photo 16) . I could develop a more acceptable 
chart from this data by reordering the slices. My con­
cept of the fourth generation features the machine help­
ing me by allowing me to specify the reordering of the 
segments. 

The Fourth Generation 
A fourth generation of business graphics packages 

would begin with the best features of these programs 
and add enhancements. Such a package might use a 
mouse, so that a user could make changes simply by 
pointing to the element on the screen that needs to be 
modified.  Other features might include having the data 
listing and the chart visible at the same time, either on 
the same screen or on separate screens. A fourth­
generation program should certainly be capable of get­
ting information (such as stock quotes, government 
economic figures, and company sales reports) directly 
and easily from outside sources.  

If  a package is to be used for forecasts, it must include 
scaling that allows a graph to extend beyond where the 
data currently exists. A program should also accommo­
date data that begins in the middle of a scale. Naturally, 
statistical calculations included in a fourth-generation 
graphics package should feature some checks to insure 
that they are used appropriately. • 

Jack Bishop is a management consultant specializing in mergers and acquisi­
tions, planning, and economic issues. He has a BS in chemical engineering 
m1d a PhD in business and economics. He can be reached at 916 Maple Ave. , 
Evanston, IL 60202. 

Circle 264 on inquiry card. _. 
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jl Lottke, 

, ; 

Please send me free information on: 

0 Lattice and development tools 
0 How to get your software published 0 Corporate purchase program 
0 Dealer program 
O OE5 agreements 

0 s.. nd me the complete LIFEBOAT 
software catalog. $3.00 enclosed 
for postage and handling. 

State 

Te lephone 

Zip 

LATTICE, (.fOOD SMORGASBORD and LIFEBO.AJ, TM Lifeboat Associates FLOATS?, TM Microfloat 
LATTICE WIN DOW,TM Inc. HALO, TM Media Cybernetics IBM and PC,®TM International Business Moehines 

PANEL,TM Roundhill Computer; ltd NS,TM Microsoft 
PMATE and PLINK, T M Phoenix Software CP/M 86,TM Digital Research 

http:LIFEBO.AJ
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Here are just a few of SoftwareBanc SemJnars' clients: 
Digital Research Price Waterhouse 

Arth ur Andersen Dunn & Bradstreet RCA 
E.F. Hutton Shell Oil 

Computer/ and Laventhol & Horwath Victor Business Products 
Cornell University Merrill Lynch Westi nghouse 
Digital Equipment Corp. Osborne Compyter Corp. Xerox 

Polaroid Corp. 

f 983 Schedule of Classes 
Washington, D.C. 
January 9- 1 3  
Hyatt Crystal City 

San E>iego 
December 1 2- 1 6  
Hyatt Islandia 

4 Days of Instruction 
9:00 A.M. to 5:00 P.M. 
• dBASE I I  Fundamentals • Advanced dBASE I I  
• dBASE I I  Programming • Problem Solving with 1 -2-3 

State of the Art Presentation 
• Video and sGwnd system · • Lunch/Coffee Steaks 
• Video ta(3es of program authors • 	 Portfol io of Comprehensive 

Seminar Notes 

S 1 75 Per Day of Instruction NOTE: All expenses for 
Your required pre-payment continuing management 
may be made by: education ( including . 
MasterCard, VISA or Check. 	 registration fees, trave l, meals 
Cal l  or write to register 	 and lodging) undertaken to 

maintain and improve 
professional skil ls are tax 
deductible. · 

SoftwareBanc Seminars 
66 1 Massachusetts Avenue 
Arlington, MA 02 1 74 
(800) 45 1 -2502 (6 1 7) 64 1 - 1 24 1  in MA 
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Photo 1: Supenvriter is one of many word-processing programs now available for the IBM Personal Compu ter and Personal Computer XT. 
Supenvriter provides many functions useful in a business environment. (All photos by Ed Crabtree. ) 

A Versatile IBM PC Word Tool : 

Sorcim's Superwriter 


This word-processing program combines 

surprising power with ease of use 


by Richard S. Shuford 

You've just bought an IDM Personal Computer for your Last spring, just as I was completing my evaluation 
office, and you're looking around for software to do word of four word-processing programs for the IDM Personal 
processing. You especially want a program you can use Computer (see reference 3), I received a preliminary copy 
for writing letters, and you'll sometimes need to write of Superwriter (see photo 1) . Although I used Super­
memos and short reports. But you've heard that word­ writer to write most of that review article, the product 
processing programs are hard to use, and you're too busy had arrived too late and was not mature enough to be 
to spend time reading a fat notebook of documentation. included in the project. 
Sorcim Corporation's Superwriter could be the word­ Since then I've had several months to use Superwriter, 
processing program you need. and Sorcim has also had time to revise and improve it . 
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Table 1: Technical characteristics of the Supen.vriter word-processing program. This table has been arranged fo r easy cross-referencing 
with the comparison table in the article 'Word Tools fo r the IBM Personal Computer" (May 1983 BYTE, page 176), in which Easywriter II, Volkswriter, Wo rdstar, and The Final Word were compared. See 'f\.t a Glance" box on page 376 for additional information. 

Superwriter 

Minimum practical hardware configuration: 96K bytes of RAM , SO­
character display (preferably monochrome display adapter), two 
5114-inch floppy-disk drives 

Maximum number of characters directly manipulable: 32,175 

Editing universe: window into buffer in RAM 

Command structure: program modules invoked through nested 
menus; in editing, single-control characters (most editing commands 
also assigned to function keys) augmented by two sets of extended 
multiple-keystroke commands plus command assignments to IBM PC 
special keys 

Tutorial course for beginners? 16-page booklet 10 Minutes to Super­
writer with example requiring user to type a short letter 

Online help during editing? full-screen, context-sensitive displays of 
help information invoked by typing the F1 key 

Longest l ine length that can be set: 250 characters (with automatic 
horizontal scrolling) 

On-screen status information shown during text entry and editing: 
file name, current line and column in  buffer, insert-mode status, buffer­
modification flag, Escape-command and print-control prompting 

Screen location of status information: bottom l ine, inverse dim or 
colored video 

Use of IBM PC function keys: all Fn keys used, with and without Shift 
key, cursor-pad keys used; some assignments disagree with IBM's 
recommendations 

Action of Del key: deletes character to the left of cursor 

Action of backarrow key: nondestructive backspace 

Decimal tab stops? implemented through print-time formatting with 
numbers automatically aligned at decimal point 

Column-move capability during editing: no 

Possible insertion of nonprinting ASCI I  control characters: yes, both 
by embedding in file and through print-time OUT command. 
Characters with values above decimal ASCI I  1 28 may be inserted with 
editor, but print and spelling modules cannot handle them. 

Formatting scheme: on-screen or with extensive print-time formatting 
commands embedded in text 

Transition time from edit mode to printing start (includes answer­
ing queries as fast as reasonably possible): 40 seconds for 26,376­
character file 

Pri nt while editing? yes, after formatting 

Obtain file d irectory without leaving program? yes, also shows docu­
ment history if it exists 

Can user change default parameters? yes, both editing and printing 

Document assembly during editing: can include entire fi les or marked 
sections of files 

Document assembly during printing: extensive capabilities for docu­
ment assembly, file access, and interactive input 

Accept operator input for immediate inclusion in printed output? yes 

Automatic formatting capabilities (other than defaults)? extensive 
and complex 

Default text-j ustification style: flush-left (can be changed) 

Can documents be printed without being saved to disk? no 

Difficulty of changing from single spacing to double spacing: easy, 
with formatti ng command 

Can text be searched for printing attributes? not in  all cases 

Printers supported: NEC Spinwriter 3510, 3550, 5510, 5520, 5530 (also 
with Sellum modification); Diablo 630, 1650, 1 750; Xerox; Qume Sprint 
5, 9, 1 1 ;  (with proportional spacing-others without full capability) 

Special features of disk-fi le format: program can write files in three 
different output formats. The normal format uses only Li nefeed 
characters to mark ends of l ines within paragraphs, with Return 
characters at paragraph ends; normal-format files may be saved with 
or without document history embedded. The other two formats are 
intended for savi ng files to be used as input for other programs-the 
document format is frozen into the screen format existing at the time 
the document was saved. One format places only Return characters 
at the ends of all lines, the other puts in Return/Linefeed pairs. Both 
formats delete document history and special characters 

Checking of spelling integrated into program? yes, Super Spellguard 
is provided and can be called from the main menu 

Most annoying characteristics: limited buffer space for edit ing, in­
ability to search for printing attributes, small size of spelling dictionary 

Most pleasing characteristics: ease of use for beginners, including 
online avai labil ity of full-screen help information at every phase of the 
program's operation; consistency of user menus and command struc­
tures; powerful built-in formatting and form-letter capabilities; execute-file 
batch editing; user setting of most default parameters; provision of 
Maintain program module to ensure program-code integrity. 

Miscellaneous comments: Superwriter can read files created by Word­
star and automatically translate them to its own format. The Su per­
calc spreadsheet program may be called from the Superwriter menu. 
The program can operate under both versions 1 .10 and 2 .00 of PC­
DOS and on the IBM PC XT Model 5160 as well as the PC (5150). 

We'll look at some of the characteristics of this product 
after we consider some background information. 

Broad Categories of Use 
Most people who have personal computers use their 

machines at least part of the time for writing documents 
to be read by other people. There are as many possible 
writing tasks as there are people, but most of these tasks 
fall into one of four broad categories: composing long 
continuous documents (a novel, for instance), typing 
short personalized letters for individual recipients, pre­
paring form letters for mass mailings, or merging and 
formatting text for exact reproduction, possibly including 

illustrative materials (as in a newsletter) . 
Most word-processing programs are suited to one or 

two of these categories .  A newsletter editor trying to 
wrap a news article around a photograph had best use 
a program with extensive on-screen formatting capabil­
ities; an author needing to enumerate and delineate the 
subsections of a complicated long document could most 
easily do it with a program containing a sophisticated 
print-time formatter. No single program is best for all 
four uses. 

Coaxing the Timid User 
A word-processing program is a tool. So is a hammer. 

But because most folks have a clearer idea of how to 
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pound nails than how to use a piece of computer soft­
ware in the process of putting words on paper, it takes 
time to learn how to use the software. 

Because time is money, people naturally want to spend 
as little of it as possible learning to use a word-processing 
tool. This creates a problem for the software designer. 
The tool should be flexible, with enough power for it to 
tackle whatever writing task its user sets it to. Yet it must 
not be so complex that it frightens away potential users, 
leaving its power and flexibility to lie forever undis­
covere d. 

As you might expect, different software designers have 
offered different solutions to this problem. The author 
of Lifetree's Volkswriter chose to limit the number of fea­
tures and flexibility of his program, and he produced 
a streamlined word processor that is easy to learn for 
writing uncomplicated documents. The designers of 

(la) 

EDIT--Document: - ESC 

Sp word right 
L line right 

0 delete E entire line 

ic '"'""" 
: Ĵĵ

k
k
e
Ķ=:ķ-----c ! 

5 spelling mar1<ers 
ESC return to Edit -fa mar11ed block 

C copy W write block to new lila --lila name 
ESC return to Edit 

display
'"

R replace 0 
veto
t times {u upper-case word 

l lower-case word 
N normal ᶄ ᶅ:ᶆ:::::ᶇ: 

Ĺĺ=
ractar 

CA lower-case line 
ESC return to Edit {Une width CR 

Tab stops l'llb
G global CR

Program mode 
Text mode 
Custom optionsܩWord Wrap 

Visible Returns 
VIsible Blanks 

1 insert block marker Visible Una Breaks 
Visible Print Controls 

-E
Save document . Visible Hvphens 

S save Rename end save 
-f

Tabs replace blanks 
Changa Output Form Sava history/globals

Change Output lormat 

Z zap: discard 

Cr Main Menu 

-f
A auto·lnsef1 mode 

Ctrt·O I Insert moda 
P page insertion 1B boldlm
C canterllne 
H hanging Indent 
P new page 

Ctri•P A right JĻstlly 
U underhne
Sp hard space 
- hyphen
< superscript
> subscript 

F lormleed mark 
lnsef1 mark ᵿ 

ļf0
8
Ľľ

n
Ŀar:ŀ

1\ control character 

F lormleed mark 
P page marker 

lind mark S spelling mark 
I block marker 
1\ control character 

Wordstar decided to offer the user more of a Swiss-army­
knife approach (with some blades optional) and devoted 
as much as one-third of the video screen to giving the 
user hints about what command options are available. 
The designers of The Final Word evidently decided to 
offer a lot of raw power for a certain set of operations, 
assuming that some experienced users would need that 
power and would therefore take time to read the lengthy 
documentation to learn to use it . 

The most striking characteristic of Superwriter is its 
approach to making a relatively large amount of 
word-processing power easy to learn and use. 

Superwriter will probably find its most favorable 
reception in business offices. It is particularly suited for 
secretarial letter and contract writing and for producing 
form letters. Its context-sensitive online help facility will 
give aid and comfort to uneasy first-time users of micro­
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Figure 1: These menu maps show how the control functions in Superwriter are nested in several levels of menus. These maps have been 
reproduced from the documentation, courtesy of Sorcim Corporation. 
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disk files: two for the most-used utility functions and 
editing routines, one for printing and formatting, one 
for the text of help-screen displays, and three for the 
spelling checker and its large dictionary. In addition to 
these, you can prepare an eighth file containing your 
own preferred set of default editing and printing 
parameters that is automatically read by Superwriter 
when the program is started up. 

When you activate the Superwriter program, you are 
presented with a screen containing the main menu (see 
photo 2) . You select the desired function group by mov­
ing the cursor (with the space bar or a cursor key) to the 
proper item and then hitting the Enter (Return) key. Most 
of the main-menu selections lead to submenus; some 
functions are three levels down from the top. But the 
Escape key will consistently get you out of a lower menu 
into a higher one, up to the main menu . The. menu and 
function-transition routines were thoughtfully designed 
to remember the name of the document you are work­
ing on, so you never have to type the filename more 
than once. 

At any point during the execution of Superwriter, you 
can hit the help key, the assignable function key Fl. (Sor­
cim calls it the '1\nswerkey'ŝfor compatibility with non­
IBM-PC versions, Control-backslash also works. )  Press­
ing F1 causes the program to search a file on the system 
disk and display information pin-pointed to help you, 
no matter what mode or submenu you happen to be in . 
The help display for the main-e diting mode is shown 
in photo 3. 
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4, the rest of the screen shows the text being entered or 
edited in bright characters. Line endings at the ends of 
paragraphs are termed "hard" Return characters and are 
indicated by dim house-shaped symbols; lines ending 

Ctrl-P 

Photo 3: The help display ('finswerscreen") for the main editing mode 
in Superwriter. By pressing the F1 key at any point in the operation 
of the program, you can call up a help display explaining the exact 
command options available at that point. 

computer word processing; its flexible document­
merging, formatting, and data-file capabilities will please 
experienced users; and its built-in spelling-check func­
tion will satisfy both. Certain details of its characteristics 
are shown in table 1. 

Structural Overview 
Superwriter's control functions are divided into several 

groups:  editing, printing and formatting, checking spell­
ing, displaying disk directories, and general utility func­
tions, as shown in the "menu maps" from the documen­
tation (reproduced in figure 1) . The principal working 
parts of the program are physically divided into seven 
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where words have been automatically wrapped to fit the 
assigned line width are called "soft" Return characters 
and are shown as dim plus signs. 

When execution is begun, Superwriter assumes one 
of two sets of global display settings deemed suitable 
for either human-language text or program editing, 
based on the extension of the filename. If you want to 
change these settings, you use one of the extended com­
mands. When you hit the Escape key, the bottom-of­
screen status line is replaced by a line containing a series 
of letters that hint at the possible extended command 
functions now available. 

If you hit the G key after Escape, you can see a menu 
for the global edit settings, such as that shown in photo 
5. If you then proceed to hit the help key (F1), an ex­
planation of the normal global settings of the display will 
appear: word-wrap on, make hard and soft line endings 
visible, show soft hyphens, and do not show blanks as 



dim underscores.  You can change these settings to suit 
your task and temperqment; an editing display with 
everything shown (including blanks shown as under­
scores) appears in photo 6. After you have adjusted the 
global settings, you hit Escape to jump back to the main 
editing screen. 

Some aspects of Super writer mimic functions found 
in other programs (see the text box "Historical Roots") . 
You can move the blinking-block cursor character by 
character or line by line around the editinŞ screen in 
three ways : with the special IBM PC cursor-movement 
keys, with a set of control keys the same as those used 
by Wordstar (the "magic diamond": Control-S, -E, -D, 
and -X), and with another set of four keys as used by 
the old Magic Wand (Control-H, -K, -L, and -J) . The cur­
sor can be moved through areas on the screen that con­
tain no text. Wordstar's influence also shows up in the 
assignment of control characters for deleting the char­
acter at the cursor (Control-G), moving of the cursor by 
word forward and back (Control-A and -F), moving by 
screen (Control-C and -R), and single-line scrolling 
(Control-Z and -W) .  

Many of the other functions appear o n  the assignable 
function keys (see table 2). My complaints about the key 
assignments are that some of them-the Del key, for 
instance-ignore IBM's recommendations for keyboard 
use (see pages 3-17 and 2-16 of the IBM PC Technical 
Reference Manual), and no fewer than four keys or key 
combinations have the function of moving the cursor one 
column left . 

If you've used other word processors that have on­
screen formatting, you'll be surprised to find that Super­
writer does not have or need a reform-paragraph com­
mand: the Sorcim program automatically reforms each 
paragraph after text has been entered or changed.  The 
drawback of this feature, however, is that a fast typist 
can get several words ahead of the screen while the pro­
gram is trying to figure out where to break the lines. 
However, I have never lost any characters; they always 
show up eventually. 

You can select from four character-entry modes: type­
over, insert, page insert (for long insertions), or auto­
insert. This last mode is unusual in its behavior. A com­
bination typeover/insert mode, auto-insert is most bene­
ficial when you want to substitute a longer word for a 
shorter one : you put the cursor on the first letter of the 
old shorter word and begin typing the letters of the new 
longer word. As you type, the new letters replace the 
old until you reach the space at the end of the old word; 
then the remaining new characters are inserted in front 
of the space. These modes are toggled by two-character 
control sequences, with the active mode shown in the 
status line. 

The Escape-activated extended commands include 
some versatile options for finding and replacing char­
acter strings: some, all, or a specified number of strings 
may be found or replaced. The search functions can look 
past soft line endings to match a character string, and 
you can search for a hard Return character. Letters are 

Photo 4: Th e main edit screen that you see when you are typing 
or editing some text in Superwriter. On a monochrome display, the 
text is shown in bright characters and everything else on the screen 
is dim. On a color monitor, the text is shown in bright white 
characters, while formatting or control information is displayed in 
bright blue and the status line and transient prompting lines are dis­
played in reverse-video green or brown. 

Photo 5: By issuing the Escape G extended command, you can get 
to a menu for changing the global document settings. Two major 
groups of settings are available, one mode for editing text (used in 
these examples) and another for editing program code. You can mix 
and match the settings to your taste. 

always matched exactly (searching for "the" will not find 
"The") . Spelling-check marker characters, formfeeds, 
page marks, and block marks may be searched by a com­
mand associated with the F3 key. 

Searching and replacing print-attribute marker char­
acters (the directives you type to underline a word, for 
instance) is a difficult puzzle in many word-processing 
programs. Superwriter is somewhat susceptible to this 
problem, although not totally. It is not possible to search 
for or replace the special printing-attribute markers that 
you embed in the text through the embedded-print-con­
trol extended command, but Superwriter allows you to 
assign seldom-used regular printing characters as 
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At a Gla nce 

Name 
Superwriter 

Type 
Word-processing program 

Manufacturer 
Sorcim Corporation 
2310 Lundy Ave. 

Key Normal Function Shifted Function 

F1 help key help key 
F2 insert mark (special character) delete mark 
F3 find next mark find next spelling mark 
F4 repeat last find operation repeat last replace 
F5 delete character at cursor delete to word end 
F6 insert new l ine delete to l ine end 
F7 next screen (forward) go to bottom of document 
FB previous screen (backward) go to top of document 

scroll down scroll up 
F10 go to next word go to previous word 

San Jose. CA 95131  
(408) 942-1 727 

Price 
S 2  95 

Format 
Two 5 V. -inch single-sided 8-sector floppy disks 

Language 
Tra nslation from 8080 assembly code supplemented by Pascai/M 

Computer 
IBM Personal Computer and XT running PC-DOS 1 . 10 or 2.00 (as 
tested) 

Documentation 
Loose-leaf binder. 1 70 typeset pages. 4-page index; fo lded pocket 
refere nce card; 16-page spiral-bound beginner's booklet; function­
key stic kers 

Audience 
Business users of microcomputer word processing 

markers for underlining, boldfacing, superscripting, sub­
scripting, soft ("ghost") hyphens, and hard spaces. If you 
anticipate needing to search for attribute markers, you 
can use these, which are later interpreted by the print­
ing routine to produce the desired results in the hard 
copy. 

Blocks of characters may be marked for moving, for 
deletion, or for copying (either within the same docu­
ment or into a separate disk file) .  Block markers are 
special characters inserted using an extended Escape 
command and symbolized by dim slashes; there is little 
possibility of confusing them with ordinary slash char­
acters present in the document. A block marker may be 
placed at any point in the text. 

Superwriter has been provided with a versatile "nor­
malize" mode of operation. Invoked by an Escape com­
mand, this mode allows you to adjust the capitalization 
style of words or entire lines. The cursor can be moved 
in normalize mode, but none of the other usual editing 
commands work. A similar delete mode allows sys­
tematic removal of marked blocks, words or portions of 
words, lines or portions of lines, block markers, and 
spelling-check markers. 

Sections of external text may be merged with the cur­
rent document during editing by use of the include com­
mand, which is invoked as an extended Escape com­
mand. 

When you want to stop editing your document, you 
give the Escape S command to save the contents of the 
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Del delete character to left of cursor period 
Ins insert one space at cursor zero 
All not used* 

* If you wish to use Su perwriter to create files for viewing on the IBM 
PC's screen, you can use the All key i n  conjunction with the numeric 
keypad to insert any character by its decimal numeric value. Super­
writer can display and edit even the graphics characters, although 
the spelling-check and print routines are not set up to handle them. 

. 
Table 2: Uses given blj Supenvriter to the IBM PC's assignable 
function ket;s. 

Historical Roots 
Although Micropro's Wordstar has for some time been the most 

commonly used word-processing program for 8-bit microcomputers, 
a significant minority of users have found an effective tool in a 
program that began under the name of Magic Wand but later 
became known as Peachtext when Peachtree Software bought its 
righ ts. When I began to use Supenvriter, I was struck by its 
resemblance to Magic Wand, which I had long used on an 8-bit 
Z80-based computer running the CP/M operating system. The 
resemblance is no coincidence, as I later found out. 

When the managers of Sorcim Corporation decided to add a word­
processing program to the company's line of software, they decided 
not to build a program from scratch. They looked around for an 
existing suitable software product, and at length Sorcim struck 
a deal for a program exchange with Peachtree Software. The code 
of Supercalc was traded for the code of Peach text (by the way, now 
you know why Peachcalc seems similar to Supercalc) . 

Peachtree eventually made Peach text available for the IBM Per­
sonal Computer, but Sorcim was not content to merely repackage 
the program.  After gathering data on how users responded to the 
virtues and defects of various existing word-processing packages, 
Sorcim added the Super Spellguard spelling-checker program (that 
S.orcim had acquired by buying the company that had invented 
it, Innovative Software Applications Inc.) and devised a set of 
menus and command structures to link all the routines together 
in a consistent way. After these pieces had been adapted to the 
Intel 8088 processor, Supenvriter was sent out to seek its niche 
in the IBM PC word-processing market. 

text buffer into a disk file. You are given a chance to 
change the name and output format of the file, if needed, 
but in the normal case, you won't do that. A sign of the 
thought given to the menu structures of Superwriter is 
that the most commonly invoked command in the save 
menu is the one the cursor falls into when the menu 



--
-�- ---

' -� -- -"""-

inexpensive the DX- 1 5 S ee u s at Comdex Booth W . . 5b8 West hal l  

Dynax's DX- 1 5  says it 5698 Band ini Blvd ., Bell, CA 9020 1 

WE ALL ,AGREE 


Auto Cut We can't think of anyone who isn't better off 
Sheet Feed 
(option) with A DX- 15 DAISY WHEEL PRINTER. 

Dynax' s DX- 1  5. And if you want the kind of printer that lives 


in the fast lane, the DX- 1 5  is yo ur printer. It does it al l ,  

(option) certainly all  that far more expensive models can do. The DX. 


1 5 offers you some important options l ike Keyboard , 


Tractor Feed 

- Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX- 1 5  is a very durable unit, be it for business, home or 
word processing applicati ons. And who says a great printer 
has to be say is you'l l  be 

-

expensive? Not us!  What we 
du mbfounded when your dealer tells you just how 

happens to be. Give Dynax InC 
him a call or drop by. •' 
ALL. (21  3) 260·7 1  21  



g-s C<"'"'" ••• 

appears. This easily reached menu item saves the docu­
ment under its old name while renaming the existing 
disk file with the extension of .BAK, providing an auto­
matic backup. Then, after the document has been stored, 
you just have to hit the Enter key twice more, and Super­
writer, remembering the filenamş of the document, 
reads the disk file and puts you back into the edit mode 
(although at the top of the text and not exactly at the 
point where you left off, as The Final Word does) . 

the scrolling suffers. In both directions, scrolling pro­
ceeds from the edge of the screen away from the edge 
where the fresh text is to appear, so what you just 
scrolled to see is the last thing on the screen that settles 
down. 

Superwriter was optimized for use on an IBM PC 
equipped with the monochrome display adapter. On 
such a system, the scrolling of text is smooth, and scroll­
ing backward is just as fast as scrolling forward. Using 
the IBM color/graphics display adapter, however, is not 
as pleasant. True, on a color monitor the line-ending 
symbols, print attributes, and other special embedded 
characters are displayed in an appealing shade of light 
blue, and the status lines appear in green or brown. But 

If you don't have a color monitor attached to your 
color/graphics display adapter, that is, if you are using 
the color card to drive a non-IBM monochrome com­
posite-video monitor, you need to invoke the program 
by typing "SW/BW" from the PC-DOS "A > "  command 
prompt. This undocumented option stops the display 
from trying to produce color. Otherwise, if you invoke 
Superwriter from the operating system normally, the 
status line and command prompts become unreadable 
as the monochrome CRT (cathode-ray tube) tries hope­
lessly to produce the different colors, and the special 
characters seem to change shape or disappear. 

The size of the editing buffer is the worst deficiency 

M PM • C OOS • M U LTI· USER 
EXTENDED TRACK BUFFE R I N G  $399 

II' SIMULTANEOUS MEMORY ACCESS FEATURES 

• 8/16 BIT DATA TRANSFERS · 4 1NDEPENOENT 1 6 K X 8  
(or BK X 1 6 )  BANKS · ADDRESSABLE O N  1 6 K  BOUND· 
ARIES • 2K DESELECTS FOR EACH BANK • 24·BIT EX· 
TENDED ADDRESS ING • PHANTOM • RESET ON/OFF • 8 
MHZ • IEEE 696/5-100 • CROMEMCO COMPATIBLE 
* DEALER, OEM CALL! 5 BOARDS = 7 USERS 

OPTION: LITHIUM 8ATIERY BACKUP: Unique POWER· 
FAIL-SENSE circuit and Lithium battery allows processor. to 

save regisler information and disable board before POWER 
FAILURE CRASHES memory (539)': 

BG COMPUTER APPLICATIONS, 206 Brooks;de, 
Bryan, Texas 7780 1 .  International Orders Add 30%. (409)-775-5009 

Circle 541 on inquiry card. 

The I B M_.PC 

& Signature Analysis 

With the NWS Diagnostic Driver. 
and pT1000 Signature Analyzer 

I BM-PC 

63 E. Main 
Westminster, MD 21 1 57 

(301 ) 848-4828 

Circle 324 on inquiry card. 

COMPUTER BRIEFCASES 

• • 0 Lightweight, tough, molded A B S  case 
0 0 • Aluminum closure, cast chrome locks 
0 0 ° Customized foam padding on all sides 

EXECUTIVE LINE (w. shoulder strap) 
E-1 IBM PC, keyboard, cables $149 

PRESTIGE LINE (add $15 lor shoulder strap) 
P-1 Transtar 120 S 99 
P-2 TRS-80 Model 100, Transtar 120 s 119 
P-3 Epson MX-80, IBM Printer $ 89 
P-4 Epson MX-80 F/T $105 

Add $5 lor shipping/handling. TX rcsidcnls 5% sales laJt . C<1Sh1crs 
chock, MO. Allow 4 weeks lor personal checks. 

CarryCase eo. Bo" 21763, "'""" · TX m72 

Circle 66 on inquiry card. 

-· - -­࿷- -- PC 88 __ ..._._ -

• Hardware 
-A PC plug compatible 8088 CPU card 

with DMA, interrupt controller, timers, 
keyboard interlace, speaker interface, 
1 6K/32K bytes EPROM, and a 8250 
asynch. communications port, and a total 
PC bus interface. • Software 

-ROM BIOS for PC DOS 2.0 w i l l  also work 
with ASC I I  term ina l  through 8250 com­
munications port. • M o  re Hardware 

-PC card cage 
-5'1' ' diskette drive adaptor with a serial  

and a parallel pr inter port. 
-A memory board with EPROM socket. 

3D-3E M I C R O  SYSTEMS 
P.O.  Box 1 3  1 3  , M i l  pitas, CA 95035 

Telephone:  (408) 2 63·4959 

Circle 170 on inquiry card. 

PC1 00'" SOFTWARE 
TURNS YOUR PC INTO A 
VT1 00/1 02/52 TER M I N AL 

Reqwres · IBM type PC'. 64K. 1 dnve, 25�tBO diSplay.
async adpl. and IBM DOS or ONX 

PRICED FROM $89.
Oplional Local Pnnter & File Transfer 

'A11111Iable Soon For Tl PrllleSSIOnnl 

For more mforma110n call or wnle 

mKAO
• •  • S'ISIEms 

7525 MITCHELL ROAD. SUITE 1 0 1 ,  MPLS MN 55344 
(612) 937·9194 

IBM IS 11 reg1s!ered !radcrnark ol ln1Cffl/1110n,11 Bus111css Mactunes 
PC100, GMS a1e 111111emarks ol Gcncr<JI M1cro Sys1erns 

Circle 542 on inquiry card. 

Multi-Port Serial Card for 
S-1 00 (I EEE-696) Systems 

Designers who need an IEEE-696 serial 
interface card have a choice of either 2 or 
4 ports with the Multi-Port Serial Card. 
Each pori can operate as either a "data 
set" or as a "data terminal." Independent 
baud rate generators for each port (50 -
19.2k baud) and an 8-level vectored 
interrupt controller are provided. 36" 
cables are included. 
Single Qty: $280.00(4-port), 

$210.00 (2-port) . 
Cal l :  1-800-426-8936 
Dealer and OEM inquiries are invited. 
Seattle Computer Products, Inc. 
1114 Drive, Seattle, WA 98033 

Circle 543 on inquiry card. 
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COSnT10S 
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I 

o f 
Corona PC 

NOW THERE IS O NLY ONE RELATIO NAL DATA BASE MANAGEMENT SYSTEM I N  
T H E  MICROCOMPUTER U N I VERSE- REVELATION. B Y  COSMOS. 
We dare you ro compare the power and versatility of Revel ation·s integrated 
approach in data base management Revelation Features: A superior program 
and applications generator · A powerful. user-Friendly proced ural language · 
Data and program c o m m un ications l ink with compa t ible m i n  i-co mputers · 
Print buffer ·  Report generaror • Interactive line ediror • Variable length records. 
Files and Fields · Integrated 8087 m ath chip support · Men u  d riven 

Revelation co-exists with MS/DOS'M or PC/DOS'M and is compatible with the IBM PC'M. XT'". COM­
PAQ'M Corona'M. Columbia Multi-Personal® and Eagle 1 600'". Also compatible with minicomput­
ers utilizing the PICK Operating System"'· Minimum configuration requires 320K memory and 
8087 math chip. 

1 2 3  Ferntree Drive W. (206) 496-5974P.O. Box AH 24-hour answering 
Morton. WA 98356 service: <206) 2 26-9362 

Circle 1 1 7  on inqu iry card. 

MS/005 TM 
of Microsoft Corp. 
IBM PC Registered 
TM of International 
Business Machines Corp. 
COMPAQ TM of COMPAQ 
Computer Corp. 
PICK Operating System 
TM of PICK SYSTEMS 
Eagle 1 600 TM 

Eagle Computers 
TM of 

Corona Data Systems 
Columbia Multi-Personal 
TM of Columbia Data 
Products Inc. 
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Photo 6: The main editing screen after a global-settings command 
has been issued to make blank characters be shawn as dim (or blue) 
underscores. Th is setting is most useful for editing programs. 

of Superwriter. In the final version I tested (version 1.01), 
the editing buffer is contained entirely in the RAM 
(random-access read/write memory) of the computer, 
and there aren't even any commands for explicitly 
reading and writing parts of the buffer to the active disk 
file so you could edit a document larger than fits in the 
buffer. Worse yet, the buffer space still reflects the old 
memory-address limitations of 8-bit software-my IBM 
PC has half a megabyte of user memory in it, and still 
the buffer size is only slightly over 32,000 bytes. (I 
bumped my head on this buffer size while writing the 
May article, so I switched to The Final Word . )  And as 
the text grows to nearly fill the buffer, the program's 
response to keyboard insertions (other than page-mode 
insertions) becomes sluggish. As we'll see shortly, you 
can use print commands to splice many short files 
together into one long printed document, but often it 
is desirable to keep a document in one contiguous file. 
A representative of Sorcim told me that the company 
plans to deal with this restriction eventually, but for now 
it limits the usefulness of the program. 

Execute-File Editing 
One unusual feature Sorcim has built into Superwriter 

(after successfully using a similar idea in Supercalc) is 
the ability to read editing commands from a disk file, 
called the execute file, which can contain both printing 
text characters and control characters. When this feature 
is being used, Superwriter reads each character of the 
specified file as if it were being typed at the keyboard. 
With practice, you can set up an execute file to read in 
a document, perform editing operations on it, save the 
document, · and print it, all without touching the key­
board during the process. 

This essentially batch-oriented process, used in con­
junction with Superwriter's print-time document-com­
poser capabilities, has potential for automating many 
repetitive tasks of document revision that might be re­
quired for tasks such as contract drafting. 
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Photo 7: After the spelling-check routine has searched the document 
file for words not in its vocabulary, you must review the words it 
does not know and weed out the ones that are invalid spellings from 
wrongly flagged mismatches. You need only strike a single key to seal 
the fa te of a word-to ignore it, mark it in the document for correc­
tion, or add it to the dictionary file. You can also change your mind 
about the previous word, give up and go back to the editor, or decide 
to treat all mismatched words the same. 

Spelling Checking 
Sorcim has been separately selling the spelling-checker 

routine used in Superwriter under the name Super 
Spellguard. The program was previously sold by Inno­. 
vative Software Applications Inc. and was tested by Phil 
Lemmons (see reference 2). The functions of this relative­
ly mature product have been integrated into Superwriter 
in a logical and pleasant way. 

The words it knows to be correct (its vocabulary) are 
kept in the "dictionary;' a 56,000-byte disk file contain­
ing some 20,000 words. The spelling checker does not 
follow any rules for creating plurals and possessives from 
word roots, so any word form not in the file is flagged 
as a possible misspelling. During the first few weeks of 
use, most people will find many valid words flagged 
until they have put most of their working vocabulary into 
the program's dictionary file. However, the flagged-word 
review routine makes it as painless as possible to add 
words. 

Once the proofreading routine has compiled a suspect­
word list, you have three possible courses of action: to 
mark all mismatched words in the document, to review 
mismatched words individually, or to "quick-review" all 
words (treat them all alike, by marking them, ignoring 
them, adding all of them to the dictionary, or listing them 
on the screen or printer). The recommended method is 
individual review, and the program allows you to dispose 
of each word with a single keystroke-to mark it, add 
it, or ignore it, or to reconsider the previous word, as 
shown in photo 7. Once all the words have been marked, 
you are returned to the editor, where you can use a 
special search command to locate all the marked words 
for correction. 
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Chart·Master™turns 

volumes of complex data into 

easy'to'understand graphic$. 
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"A picture is worth a thousand words." With this simple y࿵࿴:· can transfer yGur selection to acetate trans­

concept as a building block, Chart-Master is changing the parencies for a chart in 
way busy executives, analysts and secretaries look at, 
interpret and pres13nt information. In a fraction of the time 
required to wade through volumes of printouts, you can 
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seconds. 
Chart-Master presents a clear picture of the "bottom 

l i  ne," which conveyors of information unde.rstand and deci­
sion makers agpreciate. That's why major.corporations l ike 
GE ,  Eastman l@"dak, Exxon,  Union Carbide, GM, AT&T, 
Du Pont, 3M, Citibank, rvtolomla, P-rocter & Gamble, and 
GTE rely on Chart-Master _ to translate "Volumes of com­

' 

r:...I
I ': 

legends & bars; both horizontal & vertical formats; exploded pie sections. 

plex data into meaningful information." 
Chart-Master supports the IBM I nstruments XY750, . .,· 

Va lues printed at data points; both left and right Y-axis scales; floating 

produce easy-to-u  nderstand bar charts, pie charts and 
scatter diagrams quickly and dramatically. Chart-Master 
makes it easy to customize reports and presentations with 
six different fonts, label placement, proportional pie charts 
and more . . 

Menu-driven Chart-Master al lows you to enter data and 
select a chart format at the press of a button. You then 
preview your selection on your personal computer screen 
as it would appear in -firt.al form . Or, you can review the 
various Chart-Master grapli'ic- @ptions to make sure you 
have selected the ·most effective format. When satisfied, 

Panasonic VP Series, Houston I nstruments DMP29, 
Yokogawa PL 1 000 and Strobe plotters, in addition to the 
Hewlett-Packard family of plotters, for use with IBM PC 
and other compatible computers. 

The retail price of (:;hart-Master is $375. For a complete 
information kit and name of your nearest dealer, contact 
Decision Resources, Inc . ,  25 Sylvan Road S. ,  Westport, 
CT 06880. (203) 222-1 974. 

Decision Resources 
Software Designed for Decision Makers 
Circle 135 on inquiry card. 



Photo 8: If you need to change the dictionary file (list of known words) 
used by the spelling-check routine, you can use the utility menu for 
dictionary maintenance. As for any other menu in Superwriter, if you 
become confused, you need only hit the F1 key and this display will 
appea r to give details on the action caused by each menu item. 

Misspelled words in file: 
Words found suspect: 
Words wrongly found suspect: 
True misspellings found: 
Misspelled words missed: 
Time to proofread file: 
Time until ready to correct file: 
Time until corrections done: 

7 
47 
40 

7 
0 

0:40 
1 :  25 
2:30 

Table 3: Results of spelling-checker benchmark, based on check­
ing the spelling of the 400-word document shown in figure 2 by 
Superwriter's built-in spelling-check routine. Timings include the 
user's responding with keyboard input as fast as reasonably possible 
at the appropriate points. The individual-word-review procedure 
was used. It would take longer to correct a document if you have 
to look up the correct spellings of any words. This same test docu­
ment was used by Phil Lemmons in his article "Five Spelling-Cor­
rection Programs for CPIM-Based Systems" (November 1981 
BYTE, page 1:34), and the results are presented in the same format. 

But the spelling checker has some limitations and idio­
syncrasies. One of these is that hyphenated and other­
wise punctuated word compounds are treated as possi­
ble misspellings and are flagged for your inspection. 
(Observe that 'Š11-Mahler" shows up in photo 7.) This 
is nice if you are trying to produce a fully justified print­
out with words at line ends divided and hyphenated to 
maintain good character spacing. However, if you are 
merely writing a technical document, the constant atten­
tion to hyphens is tiring. (Technical documents, especial­
ly BYTE articles, are replete with punctuated terms like 
"random-access read/write memory:') You can add 
words and hyphenated terms to the dictionary file, but 
it would be nice if you could just tell the spelling checker 
to ignore certain marks of punctuation. Furthermore, the 
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1 '  d h a d  t h e  j o i n t  s t a ke d  o u t  for two y e a r s  a n d  n i n e  
months . I ' d  b e e n  w a i t i n g  f o r  a b r e a k  i n  t h e  i nv e s t ig a t i o n  a l l  
t h a t  t im e .  Th i s  looked l i K e  t h e  b r e a k  I ' d  b e e n  w a l t z i n g  for .  

The t a l l  s t r  a n g e r  w a l ked u p  t o  t h e  b a r  , e a r s  a k i mb o .  
K n e w  n e  m e a n t  t r o u o l e  from the moment I s a w  t h e  i n s i g n i a  o n  t h e  
b a c K  o f  h i s  b l ac k  l ea t h e r  j ac ke t :  " H e l l ' s  T w i r p s  . "  T h a t  w a s  
t n e  same È ang t h a t  p e d d l e d  i n t o  t h e  a l l - M a h l e r  P h i l harmon ic 
c o n c e r t  last y e a r  and hummed t h e  c o l  l ec t ed wor k s  of J o h n  Cage 
i n  uÃ i so n .  Not that John C a g e  h a s  e v er been i n  u n i so n  . Qu i t e  
t h e  can a r y .  

Why w a s  t h i s  p a r ­
Ä i c ul ar H e l l  ' s  Tw i r p  D a r g­
i n g  i n t o  t h e  o n l y  A u s t r o­
MonÅol i a n  I'i fe and d r um 
f a c t o r i a l  e a s t  o f  t h e  R o c ­
k i e s? w n y  w a s n  ' t  h e  r id ­
.L n g  h i s  u n i c y c l e ?  A n d  w h a t  w a s  t he m e a n i n g  o f  t h e  g o l d  
m a n d a l a s  h a n g i n g  f r o m  t h e  t i p s  o f  h i s  h a n d  l eb o r e  m u s t a c h e? 
T h e n  I s a w  h i s  b a to n .  T h e  s i g h t  o f  i t s  s l e e k  c ro m e  l en g t h  
t ur n e d  m y  b b l ood t o  i s  s i c l e s  . W h e n  I g l  i m p s e d  t h e  w h i t e  
p l a s t i c  kno b s  a t  t h e  e n d s  o f  t h e  b a to n  , 1 s a w  m y  w h o l  e l i fe 
r u s n  D e f o r e  my e gg s .  

Æ u a a e n l y  t h e  Tw i r p  s l ammed h i s  f i s t  d o wn o n  t h e  b a r  . H i s  
e a r s  s w a y ed g e n t l y  i n  t h e  b r e e z e  a s  h e  d em a nd e d  , " G i v e  m e  f o u r  
n u n d  red s n a r e  d r ums t o  !!, O !  G i v e  m e  t h e  f i v e  l o n g e s t  f i fe s  i n  
y o u r  i nv e n t ar y !  G i v e  m e  t h e  o l d  c o l l e g e  tr y !  G i v e  m e  l i b e r t y  
o r  6 i v e  tne È r i e f !  '' 

I K n e w  b e t t e r  than to let t h i s  b u i l d  to a c r i s i s  b e fo r e  
i n t e r s e ed i n g .  I s w i z z l e d  u p  b e h i n d  t h e  b i g  T w i r p  an d  sa i d  , 
c l aUI ana e a s y  l 1 Ke 1 " Sh o v e  o f f  , Tw i r p .  V i::im o o s e  . L e a v  e we l l 
e n o u t!. n  a l o f t  . 

He wh i r l ed , e a r s  s l a s h i n g ,  b a t o n  t w i r  l i ng . I t h o u g h t  o f  
t h e  h e a l t h - i n s u r a n c e  p r em i um s  I h ad n ' t  pa i d .  I r e a l i  zed h o w  
h i:I !JPY 1 w o u l d  Ç l a v e  m ad e  m y  d ear o l d  f a t h e r  i f  I ' d  o n l y  
È urg i ta t ed f r o m  c o l l eg e  . I t h o u g h t  o f  t h e  t h o u s a n d  t im e s  I ' d  
w a n t e d  t o  D e  w h e r e  I w a sn ' t ,  a n d  k n e w  t h i s  w a s  t h e  t h o u s a n d  and 
f i r s t  . I f  I h a d  ' n t  been in a c u n n u b i a l  mo0d , I w o u l d n ' t  h a v e  
b e e n  a o l e  to s t a n d  u p  t o  t h e  s i n g i n g  s h r o ud , t h e  s h 0 r t  s h r i f t  
and t h e  f i v e  a n d  d ime . B u t  I had no t im e  f o r  a l l  t h a t  now . 
l:i e f o r e  i t  w a s  too l a t e  , I r ea c h e d  i n t o  my v es t  p0c k e t  and 
p u l 1 e a  o u t  m y  w e l l - t h umbed c o p y  o f  M i l to n ' s  A r e n p ag i t i c a .  

" Th a  t '  1 1  b e  s e v e n  n i ne t y - e  i g h  t ! "  t h e  b a r t e nd e r  s u d d e n !  y 
s c r eau1ed . 

I ' d  D e e n  c o u n t  i n g  on h i m  . 

Figure 2: A 400-word text sample devised to tax the limits of the 
spelling-check routine and serve as data for a benchmark test. 

spelling-check routine cannot tell the difference between 
a definitely-going-to-be-there hard hyphen and one of 
the merely-maybe soft hyphens that you can insert with 
the Superwriter editor for possible line divisions by the 
print routine. 

On the other hand, the attention to punctuation is not 
all bad. It can keep you from publishing a boner like 
"had'nt:' 

One of Superwriter's many submenus is a 
dictionary-maintenance menu, which gives access to 
functions for listing the words in the dictionary, com­
bining two dictionary files, deleting all the words in one 
dictionary file from another or deleting individual words, 
copying and reorganizing dictionary files, or creating 
empty dictionary files . The help screen for this menu 
is shown in photo 8. You can use an entry in the default­
parameter file (read when Superwriter starts up) to name 
your own dictionary . file (other than the supplied 
SW. DIC) for normal use. 

I tested the spelling checker on a document devised 
by Phil Lemmons as a difficult test case (see reference 
1); the document is shown in figure 2, while the results 
are shown in table 3. 

Print Functions 
For experienced users of word-processing software, 

especially in business applications, the flexibility of 
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micro/SPFTMeducates micros 
so you don't have to
re-educate programmers. 


Are you considering microcomputers for 
programmers already familiar with SPF? Con­
sider the time and effort you could save if 
re-educating programmers wasn't required. 

Now it isn't. 
micro/SPFh is an advanced programming 

tool. It is designed to accommodate professional 
programmers familiar with SPE 

Re-education is not required. 
What's more, micro/SPFi is available for 

the IBM Personal Computer. Plus, other 
compatible 16-bit microcomputers. 

And, future releases will include all 
extensions of the mainframe environment. 

Stop wasting valuable time re-educating 
experienced programmers. 

More and more companies realize the 
potential value of using microcomputers to 
perform business functions. But the need for 
more sophisticated software, designed to 
satisfy experienced programmers, has become 
evident. 

Seasoned professional programmers have 

come to expect less from micros. Less perfor­
mance. Less sophistication. And less flexibility. 

Not anymore. 
With micro/SPFj experienced programmers 

can quickly and easily recognize the SPF 
emulation characteristics and operate more 
efficiently. 

Also, they can make better use of their 
personal computing time. 

Why? 
Because the problems and frustrations 

typical of current microcomputer software 
are eliminated. 

micro/SPF'" emulates mainframe 
software on microcomputers . 

micro/SPF'" executes under PC-DOS, MS-DOS 
and the family ofDigital Research's CP/M-86 
operating systems. 

We've educated micros, so you don't have 
to re-educate your programmers. 

To find out more about micro/SPF'" and 
other mainframe software tools, contact us. Also 
available through Digital Research, Inc. Mainframe Software for Micros 

PHASER SYSTEMS, I NC.,  24 CALI FORNIA ST., SAN FRANCI SCO, CA 941 1 1  • 41 5-434-3990 

PC-DOS and IBM are registered trademarks of International Business Machines Company. CP/M-86 is a registered trademark of Digital Research, Inc. MS-DOS is a registered trademark of Microsoft Corp. 
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Table 4: Fonnatting and document-content-control commands that can be embedded in text for interpretation by Superwriter's print module. 
Some fonnatting results can be ach ieved only by use of embedded commands, but most types of simple fonnatting can also be done on 
the screen using the edit routine. 

Text Positioning 
IN n 
PI n 
PI - n  
TAB n 
TAB "c" n 
L INE n 
L INE - n  
SP n 
SP + n  
LEFT 
RIGHT 
RF 
JUST 
JUSTC 
CENTER 
CTR 
LIT 

Margin-Setting Commands 
LW n 
LM n 
PL n 
TM n 
BM n 

Control Settings 
COPY n 
FORM C 
FORM S 
DISK ON 
DISK OFF 
DISK "filename" 
PRINT ON 
PRINT OFF 

Headers and Footers 

AP automatically number pages 
H EADER start heading specification 
H E  end heading specification 
FOOTER starting footing specification 
FE end footing specification 
SP 0 output no li nefeeds until further notice 
%PAG E cu rrent page number (also %P) 
PG n set current page number to n 
CCH clear current header 
CCF clear current footer 
HSIZE n reserve n characters in memory for heading 
FSIZE n reserve n characters for footing 
PH print header on first page 

indent n characters 
indent n characters at paragraph beginning 
negative indent n characters 
move to column n 
fill blanks with specified character up to column n 
move down to line n on page 
move back up to line n 
insert n - 1 blank lines between printed lines 
insert n - V2 blank lines between lines 
print in flush-left format 
print in flush-right format 
print only current line flush-right 
fully justify by inserting blanks between words 
fully justify by character-spacing 
center all l ines on page 
center current line only 
print l ine literally as it stands 

set l ine width at n characters 
set left margin at nth column 
set page length at n l ines 
set top margin at n l ines 
set bottom margin at n l ines 

print n copies of document file 
assume continuous-form paper 
assume single-sheet paper 
start saving output to disk 
stop saving output to disk 
format document into named disk file 
begin output to printer (or spool file) 
stop output to printer 

Special-Character Control 
CMDc set c as command marker (default is backslash) 
U N B  use broken underscoring 
UNS use solid underscoring 
BFn use n overstrikes for boldface intensity 
HYc set c as soft (ghost) hyphen character 
UNc set c as underscore delimiter (toggle) 
BFc set c as boldface delimiter (toggle) 
SSAc turn superscripting (negative half l inefeed) on at c 

or end subscripting 
SSBc turn subscripting (positive half on at c 

or end su perscri pting 
HSc set c as hard (nonadjustable) space 
IGNOREc set c as character to be ignored for formatted 

output 

Specialty (Letter-Quality) Printer Commands 
DR,AFT deactivate special print attributes for draft printing 
FORMFEED ON turn mechanical formfeed on , 
FORMFEED OFF turn mechanical formfeed off 
OUT m, n, . . .  send arbitrary decimal ASCI I  characters t o  output 
CPI n set pitch of n characters per i nch 
H n use horizontal movement of n increments per 

character 
K n  kern (add or su btract n increments to next 

character) 
LPI n print n l ines per inch vertically 
V n  vertical movement: n increments per l ine 
PROP ON turn proportional-spaced printing on 
PROP OFF turn proportional spacing off 
Bl ON turn bidirectional printing on 
Bl OFF turn bidirectional printing off 

Pri nt-Time Fi le Merging 

INSERT "filename" 

Variables 
: var 
$var 
#var 

&var 
- var 
%PAG E 
%DATE 
%LI N ES 
%LI N E  
%COL 
%PASS 
%REC 
%EOF 

32767) 
print string length of variable's value (truncated) 
print nontruncated variable 
contains number of current page 
contains current date obtained from system 
number of l ines on page, including cu rrent l ine 
current l ine number 
current column number 
number of times document processed this printing 
current record number processed 
variable equals 1 if end of file reached, 0 if not 

insert the specified document at this point in text 

print value of variable in  character-string format 
print value of variable in dollar format 
print numeric value of values (from 0 through 

Superwriter's print formatting will be the program's 
strongest selling point. Superwriter not only provides 
straightforward on-screen formatting ideal for whipping 
out a quick letter, but it also provides, at no extra cost, 
a set of powerful print commands you can use to man­
ipulate the form and content of a document even as the 
print head buzzes across the paper. 

The on-screen formatting allows you to center and 
right-justify lines; adjust line widths; create hanging in­
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dentations; insert page breaks; mark points where words 
may be hyphenated; and specify the printing attributes 
of underlining, boldface, hard (nonadjustable-width) 
spšcing, superscripting, and subscripting. The special 
coinrnand characters for these functions are inserted into 
the text through an extended-command mode that you 
invoke by typing Control-P. Left-justification, centering, 
and right-j ustification may be mixed on a single line. 

When you are formatting on the screen, you can set 



n 

Variable Commands 

GET var allow entry of value for variable from keyboard 
GET var= "prompt" allow appropriate prompting for keyboard value 

entry 
G ET var(len) enter val ue for variable with limit on length 
SET var =  "string" set val ue of variable to character string 
SET #var = n  set numeric val ue of variable to n 

DECIMAL P use period as radix point (American usage) 

DECIMAL C use comma as radix point (i nternational usage) 
VSIZE set n as maximum number of variables 

Data Fi les 

FILE Tn, filename prepare to read text file, n elements per record 
DATA v1 , v2, . . .  assign successive record elements to variables 
F I L E  Fn, filename prepare to read file with fixed-length records 
DATA v1 (n) assign n characters from record to variable 

Conditional Commands 

I F  beginning keyword of conditional statement 
IF NOT complementary conditional keyword 

Processing Commands 

SKIP skip one l ine of text file during output 
SKIP n skip n l ines of text file 
SKIP TO c skip to next occurrence of character c 
START n start or resume processing at nth record 
STOP n stop processing at nth record 
ENDPASS end current processing of document QUIT return to editor 
FF issue mechanical formfeed to pri nter 
NP force printing on new page 
CNP n force new page at beginning of paragraph if fewer 

than n l ines remain on page (effective globally) 
CPB n force new page if fewer than n l ines remain 

(one page) 
N L  new l ine 

Operator Aids 

internal note, not displayed or printed 
NOTE comment displayed on screen during output 
WAIT pause during printing 
SHOW v1 , v2 display val ues of named variables on screen 
DV display val ues of all variables on screen 
OF display val ues of file variables 
DB display size of buffers 
CLS clear screen 

Format Templates 

SETUP beginning of the document's formatting di rectives 
TEXT end of the initial formatting di rectives 

global parameters (margin size, line spacing, line width) 
from the editing global-settings menu, or you can change 
them from the print menu (which Sorcim calls the 
"Document Composer" menu) . 

On-screen formatting is nice for short letters and 
memos. But for more complex documents, Superwriter 
provides more than 80 different commands (not includ­
ing variants) that can be embedded anywhere in the text 
and combined into program-like constructions for con­

ditional branching and insertion of text based on string 
and numeric comparisons. Also, the print routine keeps 
track of eight numeric variables (such as current page 
number, line number, and file-record number) that may 
be accessed by the embedded commands. 

The print commands, most of which are identical in 
form to those used in Peachtext/Magic Wand; fall into 
13 groups, as shown in table 4. 

You can use the embedded commands to set up the 
ordinary printing parameters-the margins, line widths, 
and character attributes-but they are capable of much 
more : multiple-line headers and footers, inclusion of ex­
ternal boilerplate files into the printout, accepting input 
from the keyboard during printing, and prompting the 
computer operator to take needed actions. You can even 
use the conditional statements and up to 128 of your own 
variables to literally write printout programs that read 
external data files and take different actions according 
to the file contents. (However, you do need a certain level 
of programming skill to do this . )  

These capabilities make Superwriter a powerful tool 
for writing form letters and generating customized ver­
sions of contracts and standard documents. You could 
set up a contract document file in such a way that it 
asked you for the exact terms of the agreement and 
printed out only paragraphs specifically applicable to the . 
agreed conditions. 

An example of a form letter is shown in figure 3, while 
the document source file is shown in figure 4a and a part 
of the mailing-list data file appears as figure 4b. In this 
example, the print commands in the document source 
file are set up to use a mailing list that contains two in­
termixed kinds of entries (personal friends and business­
only contacts) . At the beginning of print processing, the 
commands cause Superwriter to . ask for certain infor­
mation needed in the letters; after this data has been 
typed in, printing proceeds without intervention until 
the end of the mailing-list file has been read . 

When you select the print routine from the main 
menu, Superwriter saves the current version of the docu­
ment (while maintaining the backup file) and loads the 
program overlay that contains the print routine from the 
system disk. (This takes a few seconds.)  If you have no 
document in the editing buffer, Superwriter asks you 
which document to print. 

The print menu, shown in photo 9, displays informa­
tion on the printing status, format and control settings, 
and a choice of several printing options. You can im­
mediately format and print the document, or you can 
view the formatting on the display screen first, as shown 
in photo 10. Other options allow you to change the set­
tings or invoke a secondary print menu; the secondary 
options include printing without interpreting the 
embedded commands (they show up in the output) and 
writing the formatted output to a disk file instead of 
directly to the printer. This last option allows Superwriter 
to perform its own print spooling, although the operat­
ing-system-level print-spooling programs (such as Quad­
ram's QSPOOL) that Ţave become popular among users 
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23 O c tober 1 98 3  

8 r o o k  $tone
j Vase F a rm Rd . 
P e t e r o o r o ug n ,  NH O j 4 Ƌ ti  

D e a r  Brook , 

T h ƌ  1onƍ- awa i  t e d  e v e n t  h a s  come to pa s s .  A b ab y  b o y  w a s  b o r n  t o  u s  
yes t e rq a y  a t  9 : 5 2  a . m .  in Monadnock Commun i t y  Ho s pi t a l  . 

H 1 s  name is I s a a c  S t e v  en , and he w e i g hs 1 p o und s ,  5 oun c e s  . 

Mother and c h ild a r e  h e a l t h y  and d o i ng f i n e  . 

S i n c er e l  y ,  

Sue and R i c h a r d  Shuford 

Figure 3: An example of a fonn letter that can be produced b!J Super­
writer's print routine from a letter template, a data file, and print­
time user input. The data in the letter is for demonstration only. 

Photo 9: The main menu of the print routine. If you have not used 
embedded commands to override the default page-arrangement set­
tings (margins and such), you can change them using these menu 
options. However, it is not possible to type in any fonnatting com­
mand other than the ones available as menu choices-for instance, 
you cannot change from Diablo-printer fonnatting to draft-printer 
fonnatting by an interactive command. 

of IBM Personal Computers usually print faster. 
The programmers have assumed that most uses of a 

program that excels in printing letters will require a letter­
quality printer, so all of the printers supported by Super­
writer at this writing are daisy-wheel units. Less­
expensive dot-matrix printers can be used in the pro­
gram's draft mode, but some of the printing character 
attributes (such as superscripting) are not available in 
this mode. Again, assuming the use of a daisy-wheel 
printer, Superwriter does not explicitly support an italic 
font. Superwriter does make use of almost any character­
sequence-activated printer function in two ways : most 
ASCII (American National Standard Code for Informa­
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tion Interchange) nonprinting control characters (includ­
ing Escape) can be embedded in the text using the insert­
mark function, and the print routine can emit any char­
acter value by means of the OUT embedded command. 

As with other microcomputer word-processing pro­
grams, Superwriter is susceptible to printer-interface 
incompatibilities; see the text box Printers: Word Pro­
cessing's Chronic Headache" on page 388. 

Disk Directories 
Sorcim has built into Superwriter a mechanism for 

finding out what files reside on what disks. In a sub­
menu called from the main menu, there are three funda­
mental disk-directory functions : list all documents, list 
specified documents, and toggle on or off the condition 
of showing the complete document history for each file, 
if it exists. 

These commands are fairly flexible. They default to list­
ing files (giving name, extension, and size) on the disk 
that contains your current edit file that seem to be of a 
type that you could edit with Superwriter, as inferred 
from the file extension (filenames ending in extensions 
such as .TXT or . LTR) . But you can specify any existing 
disk drive and use either a single- or multiple-character 
wildcard specification to see the files you want to see. 
If you give the complete wildcard spec, "* . *'ᵼ Super­
writer will even show you the hidden system files that 
the PC-DOS directory commands don't reveal (see photo 
11). 

If you have turned on the mode of showing document 
history, the directory routine will read every specified 
file in an attempt to find history information in it; the 
directory display will show the history for those files that 
have it, as shown in photo 12. 

Other Utilities 
Superwriter contains other utility functions, including 

a submenu for creating and modifying the aforemen­
tioned document history. When you initially create a 
document, the program switches you briefly to the docu­
ment-history screen for you to type the name of the 
author; you are put directly back into the editor when 
you have completed this. The dates and times of docu­
ment creation and modification are picked up from PC­
DOS, and revision numbers are automatically assigned. 
The document-history part of the file has space reserved 
for the operator's name, a document number you assign, 
and your brief comments, but you have to go through 
the history submenu to fill in these blanks. 

There are a set of library-file-access functions. The dis­
play function lets you look at a document other than the 
one you are working on. You can delete or rename any 
disk file on line, whereas another command allows you 
to change disks during execution of Superwriter without 
confusing the directories. Two sub-submenus allow you 
to include all or portions of another document into the 
current edit buffer and control the background printing 
of spooled document files. 

You can also begin execution of the Supercalc spread­
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T&G Products: 

$49o00 
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personal 
STATPRO 

yet simplicity 
STATPRO 

easy 
data 

procedures, 
lowing 

sample 
OVA. 

polynomials trig 
additive multiply 

Principal components, 
factor, oblique 

ais­

plot 
STATPRO 

your 
multiple 

up 
Although 

print pro­
videcf. walk-tnrough 

Afple® personal 
be available 

StatRro: 
Grarhics 

m QIJQIJ 
Publishing Apple registered 

of Business Machines, 

Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph­
ics database program specifically 
designed for the computing 
environment. '" provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth of this pro­
gram! requires no pre­
vious computer experience , no 
special command language. Single 
keystrokes access all of the data man­
ipulation, statistics, and graphics 
power of STATPRO . 

STATPRO allows access to its 
extensive numerical 
capabilities. 
The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and rrint 
out data. STATPRO's searchmg 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data . 

Statistics Modules Menu 

A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 
DÚ TIME SERIES 
E) MULTIVAR 

(ESC)) Exit to Master Menu 

Choice -)[ ] 

Transformations and over 400 
conversions are available. You can 
place the results of these transfor­
mations into the same field or any 
other field in STATPRO's database. 

sophisticatedtabase workstation personal computer. 

STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 

grouped into the fol­
modules: 

Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
sterwise, and multiple regressions; 
residual analysis ana statistical 
matrices .  
Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal size 
and non-parametric AN 
Time Series: Moving averages, 
multi-stage least squares, fitted 

and functions, 
and forecasting. 

Multivariate: 
factor, orthogonal 
factor, pair-weighted cluster, 
criminant function, multiple con­
tingency, and canonical correlation 
analysis. 
STATPRO provides graphic 
representation of your data in 
minutes. 
STATPRO graphics all the 
results of your statistical 
analyses including scatter, triangle 
regression, and box plots; pie-

charts, histograms, and dendo­
grams. Furtner, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles, 
joystick or special sraphics com­
mands. Mix text w1th data fields. 
Place multiple plots on each screen. 
Define your ax1s limits. 

You can save graphics on a 
disk for a color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
the package. 

STATPRO software is 
essentially self-documenting, com­
plete documentation is 

This includes a 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the II 
comʐuters . It wil for the 
IBM ' PC in September. 
To find out more about 
The Statistics and Data­
base Workstation, contact your 
local dealer, or 

· 

Call us toll-free at 

800-322-2208 
In Massachusetts call (617) 423-0420. 
You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 

Wadsworth Electronic 
Publishing Company 

Statler Office Building 
20 Park Plaza, Boston, MA 021 16  

STATPRO i s  a trademark o f  Wadsworth Electronic Compa ny. is a trademark of Apple Compu ter, Inc. IBM is a registered trademark 
International Corp. 
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lonƁ-awa i ted 

J0110 J O O t! S\snuP 
M a n a � e r\ I G N U R t:  1 
AAA t i ec tro n i c s  , l n c  . \GET UATE = " Toa a y '  s d a t e ?  1' 

\f.iET F I LN = " N ame o f  a d d r e s s  f il e :  " 

\GET BAHYS E X = " I s  it a b o y  or a g i r  l ? 11 l 2 j 4  M a i n  .St. . 


P Ƃ  t. e r o o r o u g. n  \GET BABYNAME= ''What is the b ab y '  s name? '' 
N M\U£T tlABYżEIGHT=''How much d o e s  the b a b y  weigh? '' 

11 UjLi:>o\liET TIME= "What time of d a y  was the c h i l d  b o r n ?  
J o h n\ F I L E  T l  l ,  : F ILN 

\VAT• NAME , TITLE , COMPAN Y ,  ADDR 1 ,  ADDR 2 ,  C I T Y  , STATE , Z  I P ,  SALUT , CODE 
\ Tt:XT 
\If NUT CUUE= " P "  , If NOT CODE = " p" , SK I P  q6 
\GLS 
\SriOW '' He cora N u m b e r  '' , ŽR E C  
\ SHOW ž-M I:: 
\ I f  NUT TITLI:: = " " ,  SHOW TITLE 
\If NOT COMPAN Y  = " " ,  SHOW COMPAN Y  
\ I f  NUT ADDR l  = " " ,  SHOW ADDR l 
\IF NOT ADDR 2 = "  " ,  SHOW A D D R 2  

\ S H U ſ  CIT Y  , '' '' , STATE , '' '' , Z  I P  

\1HGHT , : D"AT E \  
\LI::F T  

\ :  NAME\ 
\ I F  NOT TITLJ:: =  " " ,  : TITLE , NL 
\IF NOT COMPANY= " " ,  : COMPAN Y , N L 
\ 1 1-ƀ NOT ALlUH l  = " " ,  : A  DDH l , NL 
\IF NOT ADDR2 = '' '' , :  ADDR 2 , N L 
\ : C  l T Y \  , \ :  STATE\ \ :  Z I P \  

De a r  \ : SA L UT \  , 

Tne e v e n t  h a s  come to pa ss . A baby \ :  BABYSEX\ w a s  
born to u s  y e s t e r d a y  a t  \ : TIME\ i n  M o n a d n o c k  Comm u n i t y  Hospita l .  

\ I F  tlAtlYS E X = '' bo y'' , S K I P  2 
Her name i s  \ : BABYNAME \  , and she w e i g h s  \ : BABYWEIGHT\ . 
\SK I P  1
H i s  Odlne 1s \ : BABYNAME\ 1 a n d  he we ighs \ :  BABYWEIGHT \ .  

Mother and c h i l d  a r e  h e a l t h y  and d o i ng fine . 

S i n c er e l y ,  

S u e  a n d  R i  c h a r d  Shuford 

Figure 4a: The form-letter source template interpreted by Superwriter 
and merged with address information from the file and with interac­
tive input to produce the finished series of letters. 

sheet program from the utilities menu, but that takes 
you out of Superwriter and therefore out of the scope 
of this review. 

Documentation 
Many who learned word processing using Magic 

Wand have fond memories of acting the part of Abraham 
Lincoln's private secretary, which the excellent lessons 
in Magic Wand's user's manual bade you to do. Well, the 
Superwriter User's Guide and Reference Manual does not 
contain the Gettysburg Address, but it is nevertheless 
serviceable, attractively typeset and containing many line 
drawings that help beginners become oriented to the 
concepts of word processing. The notebook contains an 
appendix with elaborations on the meanings of most of 
the error messages that could possibly occur, another 
feature likely to be appreciated by inexperienced 
operators. 

Experienced users might wish the manual had a quick­
reference section that outlines the precise rules for using 
the print-formatting commands better than the terse ap­
pendix currently charged with that duty. (With all the 
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Figure 4b: A section of the data file used to produce the form letter. 

online help available in Superwriter, experienced users 
may seldom need to read the documentation for any­
thing other than for formatting commands. )  

Sorcim also furnishes several auxiliary devices to help 
you learn the program: a 16-page quick-start booklet 
called 10 Minutes to Superwriter, a pocket-size reference 
card (the 'Answercard"), and a set of small adhesive 
labels intended to be placed on the appropriate func­
tion keys . 

Installation 
Appendix 5 of the documentation contains instructions 

to get Superwriter running from the two single-sided 
8-sector distribution disks, including advice on format­
ting a floppy disk. Even so, if you are a novice to com­
puters, it's risky for you to attempt to install any piece 
of software. 

One of the distribution disks contains an installation 
program called INSW.COM. Because you need not 
specify terminal parameters in the IBM PC version of 
the program, this utility routine is used only to select 
the variety of printer you will be using for formatted out­

http:INSW.COM
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Photo 10: You can previeiv what the formatted, printed document 
will look like by issuing a command from the print menu. Each line 
on the printed page is assigned a number, and sections of the pages 
are displayed sequentially on the screen. An averprinted line is shown 
twice. The printed paper may look slightly different from the preview 
because of the difficulty ofreproducing all printerfunctions on a video 
screen. 
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Photo 12: Ifyou elect to see document history in the disk-directory 
function, Superwriter reads every disk file in the listing and looks 
for document history, which is kept at the end of the file after the 
text. Not every file in this display had such history stored. 

put. The disk also contains a utility called MAIN­
TAIN.COM, which allows you to verify that each of the 
program's main code and overlay files are intact and 
functional and can also allow you to apply any bug fixes 
supplied by Sorcim. 

After you have established your work habits using 
Superwriter, you may want to set up a personalized 
parameter-default file on the disk containing the pro­
gram. Whenever you run Superwriter, it reads the con­
tents of the file SW.DEF (if it exists) to establish initial 
values for such constants as global text settings, tab set­
tings, the document-storage disk, margins, author's and 
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Photo 11: Superwriter provides a function for inspecting the direc­
tory ofa disk. If you do not elect to view the document history, the 
files are listed in three columns in alphabetical order by name (in ASCII 
collating sequence) . One surprise is that the hidden operating-system 
files IBMBIO.COM and IBMDOS.COM show up when you demand 
to see all files-normally only that Superwriter can edit are 
shown. 

operator's names, insert-mode status, and whether 
continuous-form or single-sheet paper is used in the 
printer. 

Closing Thoughts 
Superwriter is a versatile word-processing program 

with features that make it especially suita!?le for certain 
writing tasks common in the business world. Although 
it has a large amount of editing and processing power, 
the program contains well-planned command structures 
and help facilities that will help first-time users adapt 
to the concepts and procedures of writing with a com­
puter. Its most constrictive limitation is its small editing 
workspace-it forces you to break up any large writing 
task into pieces small enough to fit in the buffer. 

If you plan to purchase Superwriter, be sure to get ver­
sion 1.01 or a later revision; the first release, version 1.00, 
didn't have all the kinks ironed out. (I've had no trouble 
yet with 1 .01.) If you are a registered owner of version 
1.00, you should have received a free update from 
Sorcim.•  
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RAM.  

''YOU CAN WITH PERSYST.'' 

The Persyst Time Spectrum. 
It's the most powerful and 
expandable multi-function 
PC board you can buy. 

A Persyst Time Spectrum rM 

multi-function board can make 
any personal computer work 
better.

Whether you own an IBM PC or 
XT. Or the IBM compatib le 
Compaq or Col umbia. 

There's even a Time Spectrum 
board for the Texas Instruments 
PC.

With Time Spectrum, you can 
combine up to six powerful 
functions-plus two advanced 
software programs-on just one 
board. And get performance and 
features like nothing else. 
For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 

For example,  Time Spectrum is 
the only multi-function board that 
lets you expand I B M  PC from 
64K up to 512K Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four 1/0 ports-in just 
one slot. 

How did we do it? 

With the Cliffhanger!M A unique, 
RFI-shielded connector system 
that solves the problem of 
tying two or more 1/0 ports to 
peripheral equipment l ike a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has it. 

What's more, expansion 
functions can be p lugged right 
onto the Time Spectrum board. 
Or added with Versapak rM 

piggyback modules. So you can 
add exactly the capabi l ity you 
need, when you need it. 
Extra flexible expansion for the 
IBM XT. 

For the I BM XT, Time Spectrum 
not only del ivers exceptional one­
board expansion capabil ity, but 
extra flexi bi l ity, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the XT 
mother board. 

And with Time Spectrum plug­
in expandabil ity, you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
com bi nation of functions. 

With Persyst, the choice is 
yours. 
And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your Tl PC. With it, you can add 
up to 512K RAM, two serial ports, 
calendar clock and l ight pen 
port- capabil ity to handle even 
the most complex and difficult 
computi ng functions. 

And sti l l  only consume one slot. 
The Persyst Time Spectrum 

board. 
Maximum expandability now. 

And qual ity and versatility so you 
can keep on expanding later.

See your IBM or Tl PC dealer 
and insist on Persyst. 

PERSVST .. 
Persyst Products, Personal 
Systems Tech nology, Inc. ,
1 5801 Rockfield Blvd . ,  Suite A, 
I rvine, CA 9271 4. Telephone: 
(71 4) 859-8871 . TWX: 467864. 

Circle 362 on inquiry card. 

RAM and communications 
expansion modules are 
easily snapped onto the 
Time Spectrum. 

Optional features are 
socketed on the board, lor 
maximum flexibility in 
expansion. 

Double-face wipe sockets 
with beryllium copper 
contacts hold component 
leads firmly in place. 

See us at Comdex 
booth 820 main hall. 

Connect a modem 
through a serial 
communications port 
and you can link your 
PC to the world of 
telecommunications. 

THE TIME SPECTRUMTMBY PERSYST. 



Japan and the Fifth 

Generation 


Japan's efforts to develop artificial intelligence are intended to 
make computers easy for ordinary people to use 

Efforts to deveiop artificial intelli­

gence in Japan cause some Ameri­
cans to lose all reason. Consider 
these two examples : according to 
Science News (June 18, 1983, page 390), 
William Shaffer of the Microelec­
tronics and Computer Technology 
Corporation says that Japan's plans 
for a "fifth-generation" proj ect 
"amount to a kind of Mein Kampf in 
electronics terms-a clear-cut state­
ment of intentions that U.S. compan­
ies can only ignore at their peril:' 
Mein Kampf is; of course, a racist, 
militarist plan written by a madman, 
and its implementation is the out­
standing example of evil in the twen­
tieth century. 

Are Japan's research plans really 
worthy of comparison with Hitler's 
plans for conquest and persecution? 
BYTE reprints here Japan's plans for 
fifth-generatibn computers, the "Out­
line of Research and Development 
Plans for Fifth-Generation Computer 
Systems;' published by the Institute 
of New Generation Computer Tech­
nology (ICOT) in April 1983 (see page 
396) . In brief, ICOT plans to develop 
"knowledge information processing 
based on innovative inference func­
tions and technologies that meet the 
needs anticipated in the 1990's, in­
cluding intelligent interaction be­

394 November 1983 © BYrE Publications Inc. 

by Phil Lemmons 

tween man and machine and in­
ference using knowledge bases." The 
implementation of ICOT's plans 
would seem to pose no threat of 
military conquest or racial extermina­
tion. Indeed, if ICOT's plans are a 
"Mein Ka:mpf;' then the instructions 
on Burpee's seed envelopes are the 
"Mein Kampf" of sweet peas and 
marigolds, and Dr. Benjamin Spack's 
books on child rearing are the "Mein 
Kampf" of millions of American 
parents. 

Newsweek's characterization of ICOT 
rivals Shaffer's in unfairness and bad 
taste. In its July 4, 1983 issue (page 
58), Newsweek wrote, "Even though 

Kazuhiro Fuchi. 

American universities had produced 
the basic research the Japanese 
would rely on, American companies 
were as serenely unaware of danger 
as the battleships that swung at 
anchor in Pearl Harbor more than 40 
years ago:' This irresponsible use of 
metaphor defies some obvious dif­
ferences between ICOT's activities 
and the attack on Pearl Harbor. For 
one thing, the Japanese didn't 
publish their plans for Pearl Harbor 
before the attack, whereas ICOT has 
published its plans. For another, the 
Japanese militarists of 1941 were plan­
ning to kill Americans and destroy 
the Sixth Fleet, whereas the Japanese 
computer scientists of today are plan­
ning to improve man/machine in­
teraction. For a third, the Japanese 
strike force in 1941 included no 
Westerners, while five Western re­
searchers worked as visitors at ICOT 
during 1982, including Dr. D. H.D. 
Warren of SRI International in Menlo 
Park, California, and Professor J .A. 
Robinson of Syracuse University. 

I visited Kazuhiro Fuchi, director of 
the ICOT Research Center in Tokyo, 
in May 1983. Dr. Fuchi talked quietly 
about ICOT's plans and then handed 
me the English translation of the 
outline reprinted here. Fuchi seemed 
not the least bit sinister. The research 



very 

center proved to be a large open 
office, as pictured behind Dr. Fuchi 
in the photo on page 394, and there 
was no sign of security measures. 

When asked about American reac­
tions to !COT's plans, Fuchi ex­
pressed some amazement . "Our 
main goal is to have computers that 
are easy to use and can handle 
natural language. It may turn out that 
the big, powerful computer at the 
center of a network does not have to 
have such functions, that the per­
sonal computers in the network can 
perform those functions . "  Fuchi con­
tinued, "We expect that personal 
computers will benefit from the 
research that we are doing." 

In the first English-language issue 
of the ICOT Jo urnal (June 1983), Pro­
fessor Tohru Moto-oka of the elec­
trical engineering department of the 
University of Tokyo, who is credited 
with a leading role in the MITI 
(Ministry of International Trade and 
Industry) research and studies com­
mittee that recommended establish­
ing ICOT, explained the background 
of ICOT's plans : ''As for the society 
of the 1990s, we envisioned an ideal 
society . .  :Then we discussed what 
information systems and computers 
would be required to work toward 
realizing that ideal society . .  .We 
identified the need to develop com­
puters that could be used in areas of 
productivity such as agriculture, 
fishery, and service. And we dis­
cussed what contributions computers 
could make toward solving energy or 
resource shortages that would be a 
global problem from now to the 
twenty-first century. 

"We predicted that Japan would be 
developing high technologies such as 
those represented by computers and 
would be contributing to the growth 
of the world economy by so doing. 
Foreign people view Japan as a closed 
society. It is true that the language 
barrier prevents our thinking from 
being well understood by other na­
tions. Computers capable of helping 
to remove the language barrier are 
necessary. 

"In addition, there is the possibil­
ity that our society will undergo a 
substantial change from now to the 
1990s. One indication is an abrupt in­

creasing of the aging population, 
though Japan is not alone in this 
respect. In this light, some commit­
tee members proposed developing 
computers that would allow the aged 
to work in society and help the 
physically handicapped and other 
people. On these lines, the task force 
on basic theory pointed out as a very 
important challenge the need to pur­
sue research and development of ar­
tificial intelligence and to develop 
computers suited for that purpose. 

There is no question 
that Japan 's national 

economic plans rely on 
progress in computers. 

Potential uses and applications in­
clude translation and interpretation 
as a solution to the language barrier 
and robots as an aid to human ac­
tivities in an aging society." 

There is no question that Japan's 
national economic plans rely on 
progress in computers. Osamu Seki, 
director of the Electronics Policy Divi­
sion of the Machinery and Informa­
tion Industries Bureau of MITI, put 
it this way : ''As a resource-poor coun­
try, we have no alternative but to base 
our prosperity on technology as 
recommended by the council at the 
MITI. It is our desire to keep the 
status of an advanced nation:' 

Japan will compete with the United 
States and other Western nations in 
information processing technology 
over the next decade. As for the pros­
pect of Japan dominating the field 
based on the $800 million, 10-year 
ICOT project, that seems unlikely. 
Several United States projects and 
firms can bring comparable resources 
to bear. The Microelectronics and 
Computer Technology Corporation, 
headed by former Admiral Bobby In­
man and backed by 12 American cor­
porations (including Control Data, 
Honeywell, RCA, and Motorola) has 
an annual budget of $75 million. The 
Semiconductor Research Corporation 
has the backing of Control Data, 
IBM, Hewlett-Packard, Digital Equip­
ment Corporation, and Motorola and 
will sponsor $30 million in research 
at American universities next year. 

And according to Newsweek (July 4, 
1983), the Defense Advanced Re­
search Projects Agency (DARPA) is 
ready to spend $1 billion on research 
into artificial intelligence (AI) and 
supercomputers. Science News reports 
that Lynn Conway has left Xerox 
PARC (Palo Alto Research Center) to 
join DARPA and head a program that 
DARPA says will "develop computers 
capable of symbolic reasoning with 
effective computational speeds 1000 
times greater than those used in 
military systems today." In addition, 
the Lawrence Livermore and Los 
Alamos national laboratories will join 
SRI International in an effort to 
develop a network of supercom­
puters. It is also worth remembering 
that IBM's annual research budget ex­
ceeds !COT's and that IBM's research 
division has 2000 people (not count­
ing those in product research and 
development) to !COT's 40. 

While the goal of winning greater 
private and public funding for AI 
research in the United States will 
help in international competition and 
is commendable, that does not justify 
sensational journalism that insults an 
ally. Furthermore, there is little hope 
that true artificial "intelligence" can 
be built in the United States or any­
where else on a scaffolding of 
groundless rhetoric about Pearl Har­
bor and Mein Kampf. Stupidity breeds 
stupidity. 

The Japanese find themselves in a 
no-win situation .  If they fail to make 
research breakthroughs, they will 
have to endure another generation of 
remarks about their lack of original­
ity. If the Japanese do make research 
breakthroughs, they will be accused 
of posing a threat to American na­
tional security and therefore risk los­
ing their most important ally. The 
threat is all the more mysterious 
because the Japanese would un­
doubtedly sell 80 percent of their 
future supercomputers and AI prod­
ucts to the United States. Otherwise, 
Japan's plan to base its prosperity on 
high technology would make no 
sense .• 

Phil Lemmons is BYTE's West Coast Bureau 
Ch ief. He can be reached at McGraw-Hill, 425 Bat­
tery St . ,  San Francisco, CA 941 11 .  
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Outline of Re search and Development Plans 

for Fifth-Generation Computer Systems 


1. Background and Introduction 
As computerization advances, infor­

mation technology with computers as 
its core has been applied to various 
areas of society and become an in­
dispensable tool in modern society. 

To provide for the conditions and in­
formation demands of the society in the 
1990s, more advanced and higher-level 
functions and performance will be re­
quired of information technology; these 
include utilization of more varied 
media, easy-to-use computers, higher 
software productivity, and application 
of information technology to those areas 
in which existing information technol­
ogy has not been applie d .  

In order to meet these needs, the 
design philosophy itself of the current 
computer technology should be studied 
and evaluated .  

Conventional computers, following 
the von Neumann computer architec­
ture, are now realized by the simplest 
hardware because the hardware was ex­
pensive and bulky when the first com­
puters were invented. Most of the func­
tions required are then realized by soft­
ware in order to provide an efficient pro­
cessing system. Therefore, the conven­
tional computers have become numeri­
cal-processing oriented, stored-program 
sequential processing systems. High 
speed and large memory capacity have 
been pursued from the economic stand­
point, producing the present enormous­
ly big computer systems. 

However, the situation has evolved as 
follows: 

(1) VLSis [very large-scale integrations] 
have substantially reduced hardware 
costs, so computer systems can use 
as much hardware as required. 

(2) A new architecture for parallel pro­
cessing is now required because 
device speed has approached the 
limit for sequential processing. 

(3) Parallel processing should be realized 
in order to utilize effective mass pro­
duction of VLSis. 

(4) The current computer technology 
lacks the basic functions for non­
numeric processing of speech, text, 
graphics and patterns, and for ar­
tificial intelligence fields such as in­
ference, association, and learning. 

For these reasons, the Fifth-Genera­
tion Computer Systems (FGCS), which 

and images so that the computers can 
interact with humans flexibly and 
smoothly. It might be regarded as giv­
ing computers the equivalents of human 
eyes, mouth, and ears, but its primary 
objective is to provide computers with 
a linguistic ability close to that of man. 

(4) Intelligent programming function 
This function is intended to enhance 

the intelligence of computers so that 
they can take over the burden of pro­
gramming from humans. While its ul­
timate goal is to achieve an ability to 
automatically convert problems into ef­
ficient computer programs, it is aimed 
preliminarily at achieving a modular 
programming system and a program 
verification system and at establishing 
a specification description language. 

To achieve these four functions re­
quires the development of innovative 
technologies encompassing the diverse 
fields of architecture, hardware, and 
software. The major rese arch and 
development themes are listed below. 

(1) Hardware architecture and software 
to achieve inference function. This will 
include: 

1 .  An inference mechanism based 
on a distributed control-based ar­
chitecture which is oriented to 
parallel processing instead of se­
quential processing. 

2 . Basic software to manage and ex­
ecute parallel inference. 

(2) Hardware architecture and software 
to achieve knowledge base function. 
This will include: 

1 .  A knowledge base mechanism 
based on structured memory in­
stead of one-dimensional mem­
ory. 

2 . Basic software to manage knowl­
edge bases for high-speed retriev­
al and relational storage of knowl­
edge data. 

(3) Hardware architecture and software 
to achieve intelligent interface function. 
This will inclu de: 

1 .  An intelligent interface mechan­
ism composed of a voice or signal 
processor and other devices. 

2 . Basic software for natural lan­
guage processing and graphics 
and image understanding to en­
sure flexible man-machine inter­
action. 

provide knowledge information pro­
cessing systems, should be developed. 
FGCS should thus employ the latest 
research results in VLSI technology, as 
well as technology of distributed pro­
cessi  ng, software engineering, 
knowledge engineering, artificial in­
telligence, and pattern information 
processing. 

Thus we have concluded that it is 
meaningful to pursue research and 
development of the FGCS as innovative 
information technology. We hope not 
only to conduct creative research in this 
field, but also to contribute thereby to 
the benefit of all humankind. 

2. Research and Development 
Themes 

The Fifth-Generation Computer Sys­
tems aim at knowledge information pro­
cessing based on innovative inference 
functions and technologies that meet 
the needs anticipated in the 1990s, in­
cluding intelligent interaction between 
man and machine and inference using 
knowledge bases. 

The functions required of such a sys­
tem can be broadly divided into four 
types: 

(1) Problem solving and inference 
function 

This function is intended to enable the 
system to find sol1,1tions to problems by 
carrying on logical reasoning using data 
and knowledge stored in the system as 
well as information given to it from out­
side. This capability covers deductive in­
ference, inductive inference including 
guessing based on incomplete knowl­
edge, and cooperative problem solving 
by mutual complementation of several 
bodies of knowledge. 

(2) Knowledge base function 
This function is aimed at providing 

systematic storage and retrieval of not 
only so-called data but also reasonable 
judgments and test results organized in­
to a knowledge. Besides knowledge ac­
cumulation, it includes knowledge 
representation tailored to problem solv­
ing, knowledge acquisition and up­
dating, and simultaneous utilization of 
distributed knowledge sources. 

(3) Intelligent interface function 
This function is intended to enable 

computers to handle speech, graphics, 
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(4) Software to achieve intelligent pro­
gramming. This will include: 

1 .  Basic software for automatic crea­
tion of optimum programs. 

New Application Fields 
The knowlĄdge information process­

ing systems realized by the Fifth-Gen­
eration Computers are expected to ex­
pand extensively the fields where com­
puters are applied, such as manufactur­
ing, service, engineering, and office and 
business management. 

VLSI CAD, machine translation, and 
consultation systems are chosen to 
develop as the model systems to apply 
the basic Fifth-Generation software to as 
well as to prove and assess the basic 

I nitial stage: Development of basic computer technology

᐀ -- - - - - - - - - - - -- - - - - - - -,
II Modules of indiÔidual functional mechanisms for I 

parallel  inference machine I\ Parallel-type inference basic mechaÕism II I\ flow mechanism \ 

software system. The development of 
these application systems is planned in 
the intermediate and later stages. 

3. Research and Development 
Plans 
3.1 Overall Plans 

The research and development goals 
of the Fifth-Generation Computer 
Systems are such core functions for the 
knowledge information processing as 
problem-solving and inference systems 
and knowledge base systems, which 
cannot be handled within the 
framework of conventional computer 
systems. 

We are obliged to move toward the 
target systems through a lengthy pro-

Intermediate stage: Development of subsystems 

! Experimental small-scale subsystems) 

( I n ference subsystem) 

Intel l igent in terface software 

cess of trial and error, producing many 
original ideas along the way. 

In Japan, little effort has been made 
in research on the key technologies, par­
ticularly software and basic theories. 
The research in this field should be pro­
moted because it has a great influence 
on development of hardware technol­
ogy, including computer architectures 
and VLSis. 

Since this project aims at computer 
technology for the 1990s, plans encom­
pass as wide an extension of basic 
technology as possible. And this project 
is planned to span about 10 years, divid­
ed, as shown in figure 1 [which appears 
below] into initial, intermediate, and 
final stages. 

Final stage: Development of total system 

I I1 Abstract data-type mechamsm \ -- --1 => 
Problem·solving and 
inference software 

ntell;gent 
nterface 

mechanism-- -- - - - - - - - --- - - -­ -1
L࿦࿧࿨࿩࿪࿫࿬࿭࿮࿯࿰࿱࿲࿳-----J 
r - - - - - - - - - - - - - -- - - - -⩆I Modules for individual functional mechanisms for1 knowledge base machine

I knowledge baseI
࿙ Parallel-type relational and knowledge

I operation mechanism

\ database 

I n tel l igent programming software 

I n tell igent in terface software 

Knowledge base management 
software

れ - - - - - - - - - - - - -- - - - ,
I Simulators for experimental operation 1 

Knowledge base mechanism 

L - - - - - - - - - - - - - - - - - ⩅Lᵹcᵸnᵷᵶsᵵᵴnᵳᵲᵱᵰᵯ-=-Sᵮ- _ _ _ _  jr - - - - - - - --- - - - - - - - --,
I Basic software system 

1

: Problem·sÖving and inference software modules :I I1 Knowledge base man-mont software modules 

I I ȤI interface software modules · 

I i 
software modu les J 

࿛࿜;࿝࿞࿟࿠࿡;࿢࿣࿤࿥----- - l 
I pilot models for software development 1
I Hardware iI III
L - - - - - - - - - - - ------- - ⩇  

Intel l igent programming software

I Knowledge base subsyotem) 

Figure 1: The stages of fifth-generation computer research and development. 

hardware 

ntelligent 
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hardware 

I n ference and knowledge 
base mechanism 

(reali zed in VLSisl  
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Basic applications system software 
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Modu l es for  i nd iv idua l  fu nctionkl 
mech anisms f o r ;<t M  

• Basic knowledge base mechanism 

• Para l l e l -type re lat ion and knowledge 
operation mechan ism 

· R el a tional  data base mechan ism 

S i m u lators f o r  experimental  operation 

Tech n i q ues f o r  i n tegration i n  V LS i s  

The emphasis in the research and 
development of the initial stage is on ac­
cumulating the research achievements 
of the past in the field of knowledge in­
formation processing and evaluating 
and restructuring them. In addition, 
candidates for each research subject 

have to be screened and basic tech­
nology is developed for the intermediate 
stage. 

The research and development of the 
intermediate stage is focused on 
establishing computation models as the 
basis for software and hardware as well 

,- - - - - - - -, 
I I 

1 I Machine translation I 
I 

- - - ­
-

-
- ­

] 

-

Basic appl ication systems 

( E xpert system )  
Ϧ - --­ - - - ­ --..I Ii Consu ltation system I 
I I
L J 
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- - - -,

I II V LS I  CAD II I I 
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I ntel l i ge n t  i n terface software module I n te l l i gen t programming so ftware module 

Semantic analysis ·system p i l ot mode l Program verification man agemen t program 

Di ctionary system p i lot  mode l 

H igh- level parsing Modular programming 

program software module 

Problem solving and i n ference software Knowl edge base management so ftware 
modu l e  module 

Basi c software for problem solving Knowledge representation system 

Basic software for Large-scale re lational database 

para l l e l  i n ference management program software 

V e rsion 1 Kernel language Version 0 

as algorithms and basic architecture 
based on the evaluations of the initial 
stage. Small- to medium-scale subsys­
tems are then built. 

The final stage puts an emphasis on 
appropriate functions of both software 
and hardware systems, interfaces to 
maximize these functions, and the ar­
chitecture for the total system . 

Concerning the overall flow of re­
search and development efforts, the in­
itial stage is envisioned that software 
and hardware modules are built and 
also some experimental systems con­
figured by integrating these modules. 
These systems include hardware and 
software simulators, prototypes for lan­
guage processing, and experimental 
natural language processing systems. 

The intermediate stage is mainly 
devoted to irnproving and extending the 

tage and integratingresults of the initial s 
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Figure 2 :  An overview of research and development in  the. initial stage. 

り
c-

cQ):::J
0"
Q)(/) 

H a rdware 

398 November 1983 © BYTE Publications Inc. Circle 126 on inquiry card. ---+ 



Free Storage I 




configurations, 

them into inference and knowledge­
base subsystems. 

In the early part of the final stage, the 
configurations of these software and 
hardware systems developed in the in­
termediate stage are reviewed and 
evaluated. The total system is devel­
oped, integrating the subsystems in 
order to define the ultimate goals 
clearly. 

3.2 Research and Development 
Plans in the Initial Stage 

Research in the initial stage of the 

Research and Development Theme 

Parallel I nference Machine (PIM) 

Modules for individual functional 
mechanisms for PIM 

Simulators for experimental 
operation 

Techniques for i ntegration in VLS is 

Knowledge Base Machine (KBM) 

Modules for i ndividual functional 
mechan isms for KBM 

Simulators for experimental 
operation 

Techniq ues for i ntegration in V LS is  

Fifth-Generation Computer Systems 
Project is based on the new program­
ming language the Version 0 Kernel Lan­
guage, which is extended on Prolog. 
The specification of the Version 0 Kernel 
Language was completed in 1982. 
The Version 0 serves as the machine 
language for Sequential Inference 
Machine, a pilot model for software 
development, as well as it is tentatively 
used for program description in soft­
ware development. While the Version 0 
was developed for sequential process­
ing, the Version 1 Kernel Language is 

Detai ls  

parallel processing oriented. The Ver­
sion 1 is a logic programming language 
based on accumulation of experiences 
on the Version 0 with new functions 
added. 

As shown in figure 2 on page 398, the 
Parallel Inference Machine (PIM) is a 
high-level parallel processor to directly 
execute the Version 1 Kernel Language. 
The Knowledge Base Machine (KBM) is 
responsible for high-speed execution of 
knowledge operations derived from the 
study on knowledge representation and 
relational database operations. 

The parallel inference machine, together with the knowledge base machine, forms the nucleus of 
the Fifth-Generation Computer hardware. At the initial stage, an evaluation and study will be made 
on the basic inference module configu ration composed of the following: 
(1) A parallel-type inference basic mechanism to manage the parallel execution of inference 

operations. 
' 

(2) A data flow mechanism to execute inference operations and rapidly determine solutions. 
( 3 )An abstract data-type mechanism to consolidate detailed inference operations into several groups 

and control them by group. 

The parallel-type inference basic mechanism, data flow mechanism, and abstract data-type 
mechanism individually consists of functional sub-modules. Initially, prototypes of these sub-modules 
will be constructed. Then these prototype sub-modules will be combined to construct a prototype 
module for each of the three functional mechanisms. 

Prototype simulators for experimental operation will be built to simulate module using 
different numbers and combination of sub-modules. They will also be used to determine the op­
timum configuration of the modules for three functional mechanisms and also of the inference basic 
module which these sub-modules will comprise. 

Prototype software will be developed for evaluation and exam ination of the VLSI converti bility of 
the circuit composition of each sub-module designed. It will be used to data gathering and evalua­
tion for integration in VLSis. 

The knowledge base machine, together with the parallel inference machine, forms the nucleus of 
the Fifth-Generation Computer hardware. At the initial stage, an evaluative study will be made on 
the configu ration of the basic knowledge base module composed of the followi ng: 
(1) A basic knowledge base mechanism to provide overall management of the execution of basic 

knowledge base operations. 
(2) A parallel-type relation and knowledge operation mechanism to provide speedy knowledge ac­

cumulation, retrieval and updating, data conversion, etc. 
(3) A relational database mechanism to provide large-capacity knowledge accumulation, storage 

and management. 

The basic knowledge base mechanism, parallel-type relation and knowledge operation 
mechanism, and relational database mechanism individually consist of functional sub-modules. Pro­
totypes of these sub-modules will be constructed at the initial stage. These prototype sub-modules 
will be su bsequently combined to produce a prototype module for each of the three functional 
mechanisms. 

Prototype simulators for operation tests will be built to simulate module configuration using different 
numbers and combi nations of sub-modules. They will also be used to determine the optimum con­
figu ration of the modules for three functional mechanisms and also of the basic knowledge base 
modules which these sub-modules will comprise. 

P rototype software will be developed for evaluation and examination of the VLSI convertibility of 
the circuit composition of each sub-module designed. It will be used tci data gathering and evalua­
tion for integration in VLSis. 

Table 1:  Research and development plans in the initial stage. 
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The Fifth-Generation software com­
prises two software modules: a problem 
solving and inference software module 
for the purpose of problem processing 
and a knowledge base management 
software module for knowledge accum­
ulation and management. The two soft­
ware modules have two hierarchical 
level s. On the lower level are the 
description or execution supporting 
systems to provide various functions on 
the upper level. For the intelligent inter­
face system whose main purpose is to 
realize natural language processing, and 

the intelligent programming system for 
realizing automatic programming, 
though, it remains in a preliminary form 
for the initial stage. These two software 
modules could be also regarded as hav­
ing two levels, but rather complemen­
tary than hierarchical. 

The elementary application systems in 
the top of the figure are half experimen­
tal, half practical systems which are 
planned to develop in the intermediate 
stage based on the research results of 
the basic software systems. 

Among these, the consultation system 

has rather well established technology. 
So, it is purposely chosen to prove and 
assess the basic software system and its 
preliminary version called Experimen­
tal Knowledge-Based System is planned 
to develop in the initial stage. This 
development is understood as an addi­
tional subject to table 1 on page 400. • 

"Outline of Research and Development 
Plans for Fifth-Generation Computer Sys­
tems," published by the Institute of New 
Generation Computer Technology, April, 
1983. 

Research and Development h eme DetailsT

Basic software system 	 The basic software system forms the nucleus of the Fifth-Generation Computer software and is com­
posed of the following four software modules for knowledge information processing: 
(1) Problem solving and inference software module 
( 2 )  Knowledge base management software module 
( 3 ) I ntelligent interface software module 
( 4) I ntelligent programming software module 
An extended Fifth-Generation kernel language needed for the intermediate state will be developed 
by organizing the knowledge obtained through designing and breadboarding the basic software 
system. 
Furthermore, a prototype software system will be produced to test the correctness of specifications 
and validate their accuracy. 

Problem solving and inference 
software module 

The problem solving and inference software module has the capabilities of ded uctive inference, 
inductive inference including conjecture proposing based on incomplete knowledge, and inference 
by mutual complementation of knowledge. The development of a prototype of basic software for 
parallel inference is planned for the initial stage for use in hig h-speed execution of ded uctive in­
ference and basic software for problem solving to determine efficient solutions to problems. 

Knowledge base management 
software module 

The knowledge base management software module has the capabilities ·of knowledge accumula­
tion, distributed-knowledge source utilization, and knowledge acquisition. The development of a 
prototype of a knowledge representation system is planned for the initial stage in order to define 
knowledge data representation methods. A large-scale relational database management program 
is also planned to accumulate and manage a large volume of data represented as knowledge. 

Intelligent interface software 
module 

The intelligent interface software module is for flexible interaction between human and computer. 
The development of a prototype of a high-level parsing program is planned for the initial stage and 
is aimed at achieving high-speed parsing and simplified algorithms for natural language understan­
ding, which is critical to the man-machine interaction. Basic technologies for semantic analysis and 
a pilot model of a support dictionary system will also be developed. 

Intelligent programming software 
module 

The intelligent program ming software module has the capability of automatic conversion of an 
input problem into an efficient computer program (a kernel language level). A program module 
management system with extraction capability of component modules and verification facility of a 
program is planned to develop at the initial stage with the objectives to establish modular program­
ming, which is basic to intelligent programming, extraction of the necessary program, and program 
verification prepared thereby. 

Sequential I nference Machines (S IM) 	 A pilot model (a prototype sequential inference machine) for efficient development of software for 
pilot models for software development 	 the Fifth-Generation Computer Systems will be developed. This model will be developed by im­

proving a selected language suitable for inference and by partly modifying the existi ng von Neumann­
type architecture. 
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Speech Images on the IBM PC 

The PC can plot the sounds of vowels with an experimental 


Steve Ciarcia described a means of 
portraying a sound spectrogram in 
"Use Voiceprints to Analyze Speech;' 
(Circuit Cellar, March 1982 BYTE, 
page 50) . The approach was de­
scribed as a tool for exploring some 
of the factors involved in the design 
of a speech-recognition system. 

I've arrived at a different portrait of 
speech by pursuing similar interests 
in my spare time for a number of 
years. Its purpose is to directly reveal 
the presence of more meaningful 
sounds, which are the specific 
phonemes in an utterance. 

Figure 1 is an example of such an 
image. It was plotted using an IBM 
Personal Computer (PC) equipped 
with an experimental speech-input 
card. Vowel sounds were extracted 
from three utterances, each of five 
words. Each point on the plot was 
generated by software that first 
isolated the vowel portion of the 
word, then transformed the data 
from the card in such a manner as to 
produce a point within the triangle 
at a location that cart be used to iden­
tify the vowel . 

If such displays could be made to 
portray the other phonemes as well, 
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speech-input card 

by A. J. Cote Jr. 

they could prove useful as speech 
training aids for the deaf. Specialized 
preprocessors exploiting the ap­
proach might have applications rang­
ing from auditory prostheses to con­
tinuous speech-recognition subsys- · 

terns for fifth-generation computers. 
In this article I'll describe the ra­

tionale behind the approach I took, 
explain the display of sounds 
through such images, and then offer 
a functional description of the 
speech-interface card and the acquisi­
tion/transformation software. Finally, 
I'll examine issues for the future. 

The Strategy 
The triangle in figure 1 demon­

strates an attempt at acoustic­
phonetic decoding, a task that has 
been characterized as "one of the ma­
jor unsolved problems" in the 
speech-recognition field (reference 4) . 
Some researchers have also argued 
that it is unrealistic to anticipate very 
accurate phoneme recognition in the 
near future because accuracies to date 
range from 50 to 80 percent (reference 
7). Yet human listeners achieve about 
90 percent accuracy (reference 5) .  

They also demonstrate continuous 
speech-recognition capabilities un­
matched by any of today's machines. 

It may be appropriate, therefore, to 
adopt an emulation strategy that 
speculates on the probable neural 
processes involved and creates imple­
mentations based on those specula­
tions. That is the approach I've taken. 

The foundation of my strategy is 
the contention that the nervous sys­
tem is a qualitative analog computer. 
Its decisions are based on the relative 
strength of transient signals at vari­
ous points within the system. To 
describe the events that triggered the 

· signals, it's necessary to consider the 
strongest signals and where they 
materialize. 

With respect to the phoneme-rec­
ognition problem, it becomes prag­
matically appropriate to focus on two 
questions : 

•Because relative analyses of com­
peting signals appear to be the cen­
tral function of neural processes, 
what sort of instrumentation tech­
nique would effectively portray 
relative relationships? 
•On the premise that neural pro­



cesses employed in one sensory 
channel are likely to be used in 
others, is it possible that speech 
signals are perceived in a way 
analogous to that used to recognize 
colors? 

The remainder of this article 
describes the application of this 
strategy. 

Cochlea Images 
Sound entering the ear is coupled 

to a long coiled structure called the 
cochlea. The auditory nerve is linked 
to this structure and senses the 
cochlea's internal vibrations. Result­
ing signals are then routed into the 
brain, having undergone appropriate 
processing along the way. 

It is convenient to view the array of 
signals along the cochlea as a time­
varying "image" of the incoming 
sound. Thus, in making an analogy 
to the operation of the eye, the rela­
tive placement and intensity of "fea­
tures" that are evident across this im­
age should offer a means of identify­
ing the sound responsible for them. 
To gain insight into the character of 
such sound images, I created an ex­
perimental speech data-acquisition 
card. It contains filters that serve as 
a very crude model of the cochlea. 
The filters extract the sound energy 
from four broad regions of the speech 
spectrum. Each region is sampled 
every millisecond, then data is con­
verted to digital form for acquisition 
by an IBM PC, which transforms it 
for display. 

The Speech-Interface Card 
A block diagram of this speech port 

is shown in figure 2. Containing 21 
integrated-circuit chips mounted on 
a prototyping board, it performs five 
major functions : amplification, filter­
ing, rectification, clock generation, 
and bus interfacing. 

A cardioid electret condenser 
microphone drives a two-stage pre­
amplifier whose high-frequency roll­
off starts at about 6 kHz and serves 
an antialiasing role for the card's 
switched-capacitor filters. 

All filtering is accomplished using 
EG&G Reticon switched-capacitor 
filters that are pin- and clock-pro-

W T L  = I  . 9  
WTM = 4  . 7  
WTH = 6 . 3  

S M P L S  = 300 
T H R S H D  = 10 

M 

Figure 1: A portrait of speech vowels. WTL, WTM, and WTH are the weights applied to 
the low- , mid- , and high-band data, respectively. SMPLS refers to the number of samples 
taken within each vowel utterance, and THRSHD represents the voicing-channel th reshold. 

COMPUTER 

1/0 

CHANN EL 

Figure 2:  An overview of an experimental speech-input card for the IBM PC. 
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Figure 3: Th is figure is a ranking diagram, a convenient means of conveying the rela tive 
level of th ree variables. You can thus look at figure 1 and determine that the i vowel has its 
strongest component in the high band and its weakest in the mid band. 
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FOR 
MATURE USERS 

ON LY. 

If you're a deal er, OEM. or fa i rly knowledgable 
end user, Va ndata has an i ncredible deal for you - the 
Va ndata Busi ness Software Package. The package includes: 
General Ledger, Accou nts Payable, Accounts Receivable 
and Payrol l  with Cost Accou nti ng, plus our custom 
i nstal lation program .  All for only $295. 

Why so low? Because a mature user doesn't need 
support That drastica l ly cuts our costs. And yours. 

And if you're a software dealer, you can resel l  
Vandata Business Software without paying roya lties. Th e 
Va ndata business package is the best-debugged, easiest­
to- instal l  enhanced Osborne-based system on the market 
It's well worth l.JP to $995 with your  support to end users. 

Min imum requirements are 48K RAM, CP/M™ ,  or 
CDOS, CBASIC2™, a CRT and a 1 3 2 - column pri nter. The 
package is avai lable on most CP/M d1sk formats. Our 
instal lation manual is  i ncluded and the Osborne/McGraw­
H i l l  appl ication manua ls are ava i  lable separately. 

Why pay for support you don't need? Order the 
Vandata Busi ness Softwa re Package. Call toll free:
1-800-426-5248. VAN DATA 17544 Midvale Ave. N . .  Suite 107. 

Seattle, WA 98133. 
In Washington call (206) 542-76 1 1 .  
VISA or MasterCard accepted. 

grammable. Functions (bandpass, 
lowpass, highpass), Q (a measure of 
filter sharpness), and frequencies are 
established by pin connections. The 
shape filter shapes the overall spec­
trum presented to the others to create 
a response similar to that of a more 
elaborate cochlea model employed in 
earlier experiments. A lowpass filter 
with a 235-Hz corner serves as a voic­
ing channel. Three bandpass filters 
yield low-, mid-, and high-frequency 
channels whose corners are 235, 940, 
1537, and 4108 Hz. 

To translate the AC spectral signals 
to DC levels, the card uses Analog 
Devices true RMS-to-DC converters. 
Although not exploited in this de­
sign, these chips can be connected to 
obtain the logarithm of the RMS in­
put, providing a conversion with a 
useful dynamic range of 60 db 
(decibels) . 

Outputs from the four converters 
are fed to an Analog Devices mono­
lithic 8-bit, 8-channel, memory-buf­
fered data-acquisition system (ref­
erence 1) . The system sequentially 
converts each of its eight inputs into 
a digital byte, storing the results in an 
8- by 8-bit dual-port RAM (ran­
dom-access read/write memory) . The 
scan period of the clock employed 
here is about 670 microseconds. Data 
readout from the chip is independent 
of the scanning/conversion, and in­
terleaving of the memory updates 
and readout is automatically 
managed by on-chip logic . 

The compiled BASIC software 
monitors the voicing channel until its 
level exceeds a threshold. Passing the 
threshold level signals the presence 
of speech (reference 8) and initiates 
acquisition of data on the low, mid, 
and high channels. The purpose is to 
capture vowel-sound data; trailing 
consonants should not be captured 
unless the buffer is too long. Each set 
of three-channel data represents the 
components of a vector in three-di­
mensional space and only one sam­
ple of the cochlea's dynamic image. 
The collection of samples is com­
bined to create a single vector, which 
is then transformed for plotting. 

Plotting Transformation 
This vector reflects the relative level 
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"I wrote the book on WordStar -
then I fell in love with the Idea Processor!" 

"In a sea of software, it 's refreshing to find a product that l ives up to 
its claim of being unique. The Idea Processor combines a first class word 
processing program (the Editor) with an efficient text data management 
system (the Cat·dfile) ,  and then makes it easy for the user to switch from 
one to the other. I know of no other program that lets you retrieve indexed 
material from your Cardfile and insert it directly into your document ,  
or that lets you store parts of  the  document as  in dexed cards, ·or allows 
you to revise material in the Cardfile without leaving your edit session . 
The only factor more striking than this program 's convenience is its 
simpl icity. Because the I dea Processor takes advantage of the IBM PC 
keyboard 's  special function keys , its commands are so simple that you 
can learn them in an afternoon . The on-screen prompt l ine is a clever 
command review-inoffensive, because it doesn't interfere with your text, 
but complete enough to include the edit commands you need most often . 
The Cat·dfile's commands are even .easier to use, thanks to their menu 
format . "  

CJ Puotinen, author of The Las/ Word un Wurds1w· 
(Holt, Rinehru1, & Winstonl 

"If you've been dreaming about the perfect research and writing tool , a program that 
really marries word processing and text database management , it's  safe to wake up . 
The Idea Processor has arrived." 

An expert on word processors, a professional writer, and a dedicated Idea Processor enth usiast-that's Cj . And that could 
be you, too. If  you write-memos, books, art ic les, letters, contracts, programs, term papers-you sho u ld be us ing the Idea 
Processor. Its Editor is the fi nest ava i lab le for the I BM PC or, for that matter, for a ny coXputer. Its formatt ing capabi l ities 
inc l  ude automatic footnote p lacement, a uto-i  ndexi ng, and the inc lusion of graphs a n d  pictu res in you r document. j ust 
for those reasons a lone it' s you r best text processi ng choice. But the real kicker is the Ca rdfi le-Editor i nterface. The most 
powerfu l text database management system ever, fu l ly integrqted i nto the edit ing fu nction, means that you can bu i ld you r 
docu ment whi le constantly referr ing to and excerpti ng as many text databases as you wish . The databases can i nte rlock, 
can conta in  tens of thousands of words each ,  and can conta in  graphs and pict u  res as we l l  as text. Each entry can be u p  
to 8000 characters long, a n d  i s  i ndexed by u p  to 1 0  keywo rds .  Natural  ly, you can swap text in  either d i rection-from Card­
fi le to document, or vice versa . So do as CJ and professional  writers from many fie lds  have done .  If you think when you 
write-write with the Idea Processor! 

The Id  ea Processo r $295 
I ntegrated editor and cardfi le  p rogra m ,  text fo rmatter, gra p h  ics  m a n age me nt to 

i ntegrate gra p h ics from other  programs i nto docu ment  and c a rd s  

Req u i  res a n  I BM-com pati b l e  perso na l  com p ute r w i t h  1 92 K  o f  m e m  o ry 

From you r  dea ler  or :  

Visa and MasterCard 

/ 
Lafayette St . 

New Yo rk NY 1 00 1  2 
2 1  2-3 34-8043 
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IBM is a trademark of International 

Business Machines Inc. 

WordStar is a trademark of Micro-Pro International Inc. 
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of the energy in the three filter chan­
nels. Colors are often described with 
diagrams that result from the relative 
levels of the underlying components 
that cause the perception of a par­
ticular color sensation. A similar ap­
proach is applicable to the charac­
terization of speech in relative terms. 

Figure 3 illustrates the concept of 
a ranking diagram, a means of ex­
pressing the relative levels of three 
variables as one point in a planar im­
age. The three variables are normal­
ized with respect to the peak and 

treated as the components of a vec­
tor extending out from the origin . 
Given a plane that intercepts the 
three axes at unity, the vector will 
pierce the plane at a point that 
reflects the relative intensities of the 
variables. The triangle is a view of the 
plane and its intersections with the 
planes of the coordinate axes, as seen 
from a perpendicular to the pierced 
plane that passes through the origin 
of the coordinate system. This is the 
transformation carried out by the 
software to produce the points in the 

Logo is the 
simplest programming 
language you can use. 

TerrapidMis the 
simplest Logo to use. 

Logo was originally developed at M . I .T. as a teaching aid for chi ldren. It's a 
powerful yet simple programming language designed for natural and interactive 
learning. 

That's exactly how the human brain works. And that's exactly how Terrapin™ 
Logo works. Terrapin is the simplest Logo because it's based on the original 
M.  I .T. Logo. It encourages structured and logical thinking that's fun for chi ldren 
and a challenge for adults. 

Like Terrapin Logo, our i nstructional manual is also designed for interactive 
learning. Plus, it's written for both the novice and the experienced programmer. 

Computers are playi ng a greater role i n  your family's everyday life. Give your 
family the chance to learn about them. Give them Terrapin Logo. The easy, 
simple, and fun programming language. • ™ 

To own Te rrapin Logo, simply
ask your local deal_er for it by Th e Logo
name. Or call us directly. .

Terrap1n, Inc., 380 Green Street 
Cambridge, MA 02139, (617) 492-8816 

Terrapin Logo runs on the AppleTM II + ,  Apple lie and FrankJinTM Computers. 
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triangle plot of figure 1. 

Vowel-Position Variations 
Several annotations in figure 1 re­

quire explanation. The first three are 
weights applied to the low-, mid-, 
and high-band data. Their dominant 
impact is on the position of the re­
sponse grouping within the triangle 
rather than on the separation be­
tween the vowel clusters. Item 4 is 
the number of collected samples of 
each utterance, and 5 is the voicing­
channel threshold . 

A couple of different sets of cross­
over frequencies between the three 
main bands have also been con­
sidered.  If a corner coincided with 
the range of values for either the first 
or second formant frequencies, you'd 
expect that the relative strength of the 
adjacent channels might change sig­
nificantly with a change of speakers. 
This is because the fonnant (a ' char­
acteristic component of a sound) of 
a vowel might fall on a different side 
of the corner for specific speakers. 

The results of a few casual multi­
ple-speaker experiments have been 
mixed. They reveal, however, that the 
vowel that exhibits the greatest 
tendency to wander is the i, as in 
feet, while the most stable seems to 
be the a in mob. 

It should be noted that other 
vowels will appear in the spaces be­
tween those shown in figure 1. 
Similar vowel loops have been re­
ported in the past (references 6 and 
9) . In one investigation, frequencies 
of the first two formants were used 
as the axes of a two-dimensional 
coordinate system. Another ap­
proach was more akin to the one 
described here. It was advanced as 
part of a theory of speech perception 
motivated by color-perception con­
siderations. Plotting instrumentation 
based on that approach is described 
in reference 3. 

Other Phonemes 
Plotting vowels does not seem dif­

ficult to accomplish. Limited vocab­
ularies with insignificant vowel 
overlap also yield good performance 
in isolated speech-recognition ma­
chines .  But discrimination that 
depends on accurate recognition of 



WTV = 7.0 

WTM = 7.0 
W T H  = 4 .0 
CBUF = 7 5  

THRSHD = 10 

M 

Figure 4: An example of consonant plots based 
on the use of voice, mid, and high bands. 
Sounds were consonant-vowel pairs with a 
common vowel (the dark cluster at the left) . 
CBUF refers to the number of consonant 
samples taken within each utterance. 

consonants presents a more signifi­
cant challenge (reference 2) . 

Figure 4 was obtained using dif­
ferent acquisition software. Data was 
continually collected in a circular buf­
fer until voicing was detected.  That 
point was marked as the start of the 
vowel, and a segment ahead of it was 
considered as the consonant portion. 
Collection was terminated after some 
vowel data was gathered.  Thus, the 
software can handle consonant-vowel 
sequences, treating the two com­
ponents separately and plotting them 
with different symbols. 

Consonant energy is concentrated 
in the high band, but for some of 
these phonemes, voicing is present. 
Figure 4 was based on the use of the 
voice, mid, and high channels (with 
appropriate weight changes) .  Of 
course, with that combination, the 
vowel position also shifted because of 
the different channels and weights. 
But a software change would permit 
acquisition of vowel data from the 
three original channels and combina­
tion of that data with consonant data 
from these channels. Interpretation 
of such a display would then be 
based on symbol differences as well 
as positions. Color could also be used 
to distinguish data. 

Another way to improve the sepa­
ration is to split the combined mid 
and high bands into three subbands, 
with the plot displayed in a sub­
triangle of the origl.nal . Experiments 
conducted earlier using a cochlea 
model driven by a speech synthesizer 

confirmed that that, too, is a feasible 
option. 

Future Directions 
The most effective techniques are 

likely to be those based on change 
because response to change is a 
dominant characteristic of the ner­
vous system, and the consonants are 
the dynamic segments of the speech 
sound. Perhaps, instead of plotting 
the relative energy levels in the band, 
we should consider the relative 
changes in level, or even movement 
among bands. There are many pos­
sibilities; unfortunately, none can be 
readily evaluated with the current 
card . Therefore, it's back to the draw­
ing board to design a new interface 
card . •  
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Lmodem : A Small Remote­
Communication Program 
A no-frills, smart-terminal program for CP/M systems 

written in BDS C 

In the past few years, there has 
been a tremendous increase in the 
number of remote computing facili­
ties available to microcomputer users. 
These include online databases, large 
timesharing operations, The Source, 
Compuserve, computer bulletin 
boards (CBBs), and C nodes. In order 
to use such facilities, you need a ter­
minal program. This article describes 
one such program, Lmodem, a "lit­
tle modem" program written in BDS 
C for CP/M-based systems. 

The most basic form of telecomput­
ing consists of connecting a local ter­
minal to a remote computer over a 
telephone line. In its simplest case, 
a terminal program makes your com­
puter emulate a dumb terminal to the 
remote system. This arrangement is 
fine if you don't have to transmit lots 
of information or don't need to keep 
a record of responses from the 
remote system. 

The next step up in sophistication 
is to include text capture capabilities 
in the terminal-emulator program . 
Text capture consists of holding text 
in a buffer for later storage on disk. 
With this capability, you can obtain 
a program listing by commanding the 
remote system to list the program to 
your terminal. (The program from 
which Lmodem is derived-Cmodem 
13.c-was obtained in just this man­
ner. ) Finally, a file-transmission pro­
tocol can be added to the program. 
Several protocols are in common use, 
but all transmit chunks of data with 
some type of error checking. By 
using a file-transfer protocol, you can 
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transmit binary-code files and data 
files; you are not limited to text files. 

The Lmodem program employs 
what is known as the Ward Christen­
sen (or XMODEM) protocol for file 
transfer. (Ward Christensen has writ­
ten so much good public-domain 
software that he deserves an award 
of some kind . )  This transfer protocol 
is used by C nodes. Originally writ­
ten in assembly language, the algo­
rithm has since been translated into 
high-level languages like C. 

The Program 
Lmodem is written in the BDS ver­

sion of the C programming language. 
It provides terminal emulation, text 
capture, and transfer of files using 
the Ward Christensen protocol . 
Lmodem is about as simple as such 
programs come. The hardware­
dependent information and opera­
tions have been isolated in a small 
number of functions and constants. 
The program is modular enough that 
it can be implemented in simple 
stages if necessary. 

Hardware-dependent Routines: 
You will need to be familiar with your 
hardware to implement this part of 
the program . In the Lmodem pro­
gram (listing 4), the last eight 
routines comprise the functions that 
you may have to change for your 
computer system. The routines in the 
listing were written for a Teletek FOC­
I single-board computer, using the 
second serial port as the modem 
port. I attached a Novation Cat, a 

300-bps (bits per second) answer/ 
originate, acoustic modem. 

A brief description of each of these 
routines follows : 

1. initializemodem(): performs any hard­
ware-dependent initialization. The 
version in the listing simply calls 
purgeline() to clear the communica­
tions line. 

2. purgeline(): clears the communica­
tions line of any characters that 
may be present. 

3. mcharinp(): for modem character in­
put. Reads a single charactedrom 
the modem port and returns it to 
the calling function .  

4 .  mcharout(): for modem character 
output. Sends the character passed 
as an argument out through the 
modem port. 

5. moutrdy(): for modem output ready. 
Returns a result of True if the 
modem can accept a character for 
transmission; otherwise, False. 

6. minprdy(): for modem input ready. 
Returns a result of True if the 
modem has a character available to 
be read; otherwise, False.  

7. ctsready(): for clear-to-send ready. 
Clear-to-send (CTS) is an RS-232C 
interface line. If your modem can 
detect the state of this interface 
line, ctsready() should return a 
result of True while the CTS line 
is active. In listing 4 this function 
is set to always return a result of 
True. 

8. hangup() :  before the program 
finishes, this routine should be 



called to perform the termination 
procedures, if any. In listing 4 this 
function is set to always return a 
result of True. 

If you have an auto-dial/auto­
answer modem, you should expand 
some of these routines to take advan­
tage of those features. If you have a 
basic 300-bps modem like mine, sim­
ple routines similar to those in listing 
4 will be sufficient . For more informa­
tion on adapting this program to your 
hardware, see the section on modifi­
cations. 

The value of SPS, defined near the 
beginning of the program, is also 
hardware dependent, but its value is 
not critical . SPS is explained more 
fully in the section on file transfer. 

Terminal Emulation: The part of 
the program that makes your com­
puter look like a terminal is contained 
in a small portion of code making up 
the main() function . The loop starting 
with the statement 

while (ctsready() && (KbData ! =  QU IT)) 

first looks for input from the key­
board by making a call to the bdos() 
function with the q.rguments 
DIRCTIO (defined to have a value of 
6) and INPUT (defined to a value of 
Oxff) . Bdos() is a BDS C library func­
tion that calls the CP/M BOOS (basic 
disk operating system) function with 
the same number as its first argu­
ment and puts the second argument 
in the DE register pair. Thus, the 
expression 

(KbData = bdos (DIRCTIO, INPUT)) 

calls the BOOS direct-console 1/0 
(input/output) routine. If a character 
is available at the console, its value 
is assigned to the variable KbData. 

Any character found is checked 
against various special-command 
characters, described later. For now, 
let's just say you type a character you 
want to be transmitted to the remote 
system. In this instance, the default 
section of the switch statement is 
selected, and the character is sent by 
means of the mcharout() function . 

If no character is pending at the 
keyboard, the entire switch statement 

Listing 1: A pseudocode representation of the term inal-emulation algorithm used in Lmodem. 

w h i l e  ( the c ommu n i c a t i o n  l ine i s  open ) and 

( the q u i t  command has not been i s s ue d )  

i f  ( th e r 9  i s  a cha r  a c t e r  a t  t h e  k ey bo a r d )  

g e t  i t ;  

send i t  o u t  o v e r  t h e  modern; 

if ( t h e r e  i s  a c h a r a c t e r  a t  the modern) { 
g e t  i t  ; 

d i splay i t  on the c o n s o l e ;  

Listing 2: The file-transmission process, usi11g Ch ristmsen's XMODEM protocol written 
in pseudocode. 

open the f i l e  to be sent ; 

i n i t i al i z e  the mo dern ; 

wh i l e  ( th e r e  a r e  s t i l l  s ec t o r s  t o  s e n d )  { 
r epeat 

send an SOH ; 

send the s e c t o r  n umbe r ;  

send the s e ct o r  number c omplemented; 

send the data and c ompute a c h e c k s um ;  

send the che c k s um ;  

w a i t  f o r  a r e sponse ; 

} unt i l  ( the r e sponse is an ACK )  ; 

send an EOT cha r ac t e r  ; 

w a i t  f o r  an ac knowledgement ; 

c l o se the f il e  ; 

is skipped. In either case, the modem the value of which is declared in a # 
is then checked for a character await­ define statement near the beginning of 
ing input ( if (minprdy()) ) . If so, it is the program. If you have a sophisti­
retrieved and printed on the console. cated modem and an appropriate 

That's all there is to terminal ctsreadyQ function, the program can be 
emulation. The logic of the process made to end if the telephone is hung 
can be represented more succinctly up. 
by the pseudocode fragment in Text Capture: Keeping a record of 
listing 1. an entire session with the remote sys­

In order to end the program, you tem is not much harder. A few more 
type the QUIT command character, variables, two commands, and a lit-
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Listing 3: The file-reception algorithm, using the XMODEM protocol written in pseudocode. 

c r ea t e  the new f i l e  i n  the d i r  ecto ry ; 

i n i t i al i z e  the modem ; 

r epeat { 
wa it f o r  an i n i t i al SOH , EOT o r  TIMEOUT ; 

i f  ( the cha r  acte t i s  an SOH) 

get the s e c t o r  numbe r ;  

g e t  the s e c t o r  n umber c ompl eme nt e d ;  

g e t  the data and compute a ch e c k s um ;  

g e t  the chec k s um ;  

i f  ( ch e c k sum = computed checksum )  

send an ACK ; 

e l se 

send an NAK ; 

i f  ( th e  c h a r a c t e r  i s  an EOT ) { 
c l o s e  the new f i l e  ; 

send an ACK ; 

} u n t i l  ( the i n i t i al c h a r a c t e r  was an EOT )  ; 

tie code are all you'll need. The CAP­ tion, the remote system will echo all 
TURE command character toggles the characters that you type, so they 
the state of the variable BFiag, which will be in the text buffer. If your con­
is False when the program starts. In nection is half-duplex, the characters 
the listing, the character for this com­ you.type will not be echoed back to 
mand is Control-C. If your BIO S your system. In this case, if you want 
(basic input/output system) detects to keep your input, add a statement 
this character and warm-boots CP/M, to the default switch to store those 
change the character for the com­ characters in the buffer. 
mand. When BFiag is True, characters When the session is over or the 
received from the remote system are capture buffer is nearly full, type the 
stored as received in a buffer of BUF­ KEEP command character to save the 
SIZ characters, using the TxtPtr contents of the buffer in a disk file. 
variable as an index to the buffer. By You will be asked to supply a file 
typing the CAPTURE command name. The file will then be created 
character during the session, you can and the buffer contents written to it. 
save those parts of the session that After the buffer has been saved, text 
you want a record of. You can also capture is turned off and the buffer 
use the CAPTURE command to keep index is reset. 
track of the free space remaining in File Transfer: The majority of the 
the capture buffer. Lmodem program consists of code to 

The Lmodem program does not perform file transfers. Lmodem uses 
directly save the characters that you the Ward Christensen file-transfer 
type. If you are in full-duplex opera- protocol used by C nodes. Before 
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delving deeper into the program, see 
listing 2 for the transmission 
algorithm in pseudocode. 

The SOH (start of header), ACK 
(acknowledge), and EOT (end of 
transmission) characters are ASCII 
(American National Standard Code 
for Information Interchange) control 
characters used by the protocol for 
synchronization and communication 
between the host and the remote 
comp uter. The NAK (n egative 
acknowledge) character is used in 
place of ACK if an error is detected. 

The receiving algorithm is comple­
mentary (see listing 3) . 

The Protocol 
The two terminal programs first 

synchronize with each other. An 
SOH is transmitted to signify that a 
sector of data will be transmitted. 
Next comes the sector number and its 
one's complement followed by the 
128 bytes of data that make up the 
sector. As the data is transmitted, a 
checksum is calculated at both ends 
of the transfer (the checksum is the 
sum of the numerical value of all the 
characters sent) .  After the date. has 
been sent, the checksum is also sent. 
The receiving program compares the 
checksum it receives with the one it 
calculated during transmission. 

If the checksums agree, the receiv­
ing program returns an ACK char­
acter to the sending program to 
notify it to proceed to the next sec­
tor. If the checksums do not match, 
the receiving program returns a NAK 
character to the sending program and 
the sector will be retransmitted. This 
retransmission can be repeated for a 
predetermined number of attempts. 
Upon reaching the end of the file, the 
sending program transmits an EOT 
character instead of an SOH. If 
everything is okay with the receiving 
program, it returns an ACK character 
to the sending program and they 
both close up the files. 

Send and Receive 
The functions sendfile() and readfile() 

handle the operations of sending and 
receiving files by means of the 
Christensen protocol. If you compare 
Lmodem's source code (listing 4) with 
the pseudocode (listings 2 and 3), 

Text continued on page 424 



You don't really need to get 
your hands dirty to turn your 
IBM PC into a DEC VflOO and
Vf52 compatible intelligent work­
station . All you need is VTERM , 
Saturn Consulting Group 's termi­
nal emulation software . VTERM's 
features include full VT100 
keyb oard and video emulation, 

'!᏷%�! 
,.,,_, I• -1·•1ጋ · J 

I I I I I I I I I I I I I I I I I 

throughput to 9600 baud , printer 
support, and PC-Host file ex­
change , in addition to the standard 
capabilities of an asynchronous 
communications package . Cali 
or write today. Our software 
mechanics are standing by. 

*Also available for the TI Professional, 
Eagle PC and Eagle 1600 

Coeffident Systems Corp. (2 12) 777-6707 611 Broadway, Suite 426B, New York, N.Y 100 12 
Formerly Saturn Consulting Group Inc. 
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Difference 

D I S  C O  V E  R T H E  D Y S A N  D I F  F E R E N C E  

Four Reasons WhyTheDysan 
is Worth 
Paying For 

1 100% Surface • Tested 
Only Dysan provides fully 
usable diskette surfaces that 
are truly 100% error-free 
across the entire face of the 
diskette. An exclusive on­
and-between the track test­
ing procedure guarantees 
error-free performance 
regardless of temperature 
and humidity distortions or 
slight head misalignments. 

Select from a complete line of premium 8" and 5 W' diskettes , 
in single or double densities, certified on one or both sides. 

Circle 164 on inquiry card. 

2 Advanced 
• Burnishing 

Techniques 
Dysan's advanced polishing 
methods create a smoother, 
more uniform diskette sur­
face. This results in better 
signal quality on each track, 
less wear on drive heads and 
reliable access to data after 
millions of head passes. 

3 DYJ oTM 
• Lubricant 

Dysan's proprietary DY10 
lubricant complements the 
advanced burnishing pro­
cess. Both maximize error­
free performance while 
minimizing headwear. 
Optimal signal presence is 
maintained between the 
head and diskette surface 
during millions of write/ 
read interfaces. 

OY10 is a trademark of Dysan Corporation 

4• Auto-Load
Certification 

Dysan's unique quality 
control methods reflect 
technological leadership in 
designing, producing and 
testing precision magnetic 
media. Each diskette is un­
erringly certified by Dysan ­
built, automated and 
microprocessor controlled 
certifiers. Your system and 
data base will benefit from 
Dysan's diskette reliability 
and unsurpassed quality. 

Corporate Headquarters: 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551- 9000 

BYTE November 1983 417 
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BMC now offers you a dot matrix printer that delivers sophisticated features margin to 
margin .  The BX-80 prints bi-directional in 40, 80, 71, or 1 4 2  columns in normal, double 
width or compressed text .  And you can mix these in  any l ine or print .  You can also do 
superscript as  well  as superb graphics in  character or bit  image. And the BX-80 does all this  
with a changeable print  head that del ivers up to 30 million characters, with true 
descenders . The BX-80 gives you an integrated friction feed with built in sprocket tractor 
that adjusts  to fit  any size paper up to 10 inches in width . 

Other features such as  programmable l ine spacing, strobe pulse synchronization and TTL 
level technology a re part of the BMC tradition of performance and rel iabil i ty at an 
affordable price . 

See us at Comdex Booth 242 

Circle 53 for dealer inqu i ries. Circ le 54 for end-user inqu i ries. 

BMC
U S A 

Setting the Standard in Performance and Price 

CALIFORNIA
16830 S. Avalon Blvd. ,  Carson, CA 90746 
Telex: 664258 BMC G DNA 

Phone: (213) 5 15-6005 
NEW YORK 
450 Barel!  Ave.,  Carlstadt, NJ 070 74 
Phone: (201 )  939-7079 
TOLL FREE:  1 (800) 752-5002 
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I t's S i  m p l e  . . .  CALL AND SAVE MON EY 

800 84 1 0860 CON VENIEN T 
- - - ORDER E N  TRY 1 

G A .  I N  F O .  9 1  2·377-7 1 20 

"Telem arke tin Works For Yo u "  (kcommodore 

CALL FOR BEST 
PRICES ON 

COMMODORE 
COMMODORE 64 

VIC 1 541 DISK DRIVE 

VIC 1 530 DATASETTE REC. 

VIC 1 525 GRAPHIC PRINTER 

VIC 1 520 COLOR PLOTTER 

VIC 1 600 VIC MODEM 

VIC 1 701 COLOR l 4" MONITOR 

COMMODORE 64 SOFTWARE · 

HESWARE SOFTWARE 

WORDPRO PLUS 3 

'CALL 
EPSON 

PRINTERS 

FROM 'CALL 
FX·BO • . . • . . • . . . . . . . . . . . . . .  SAVE 
RX·BO . . . . . • . . . • . . . • . . . . . • .  SAVE 
FX- 100 • . . . . . . . • • . . • . . . . . . .  SAVE 

• PURE RADIO SHACK EQUIPMENT • 

UP 20 %
TO AND

MORE 

DISCOU NT 
* * * C  ALL FOR PRICE S *  * *  

ON COM PLETE LINE 
TRS-80 PRI NTERS 

COMPLETE FROM ' 1 99 
BMITH

CDRDNA ࿑࿒F' C. ltoh 
TP-1 DAISY GEMINI

WHEEL l OX & 1 5  

PRINTER PRINTERS 
FROM $CALL FROM '299 

PROWRITER 

85 1 0  . . . . . . . 'CALL 
NEW!8600. . . . . . . 'CALL 

IBM COMPATI BLES 
YOUR CHOICE 

EaGLE PC 
COLUMBI A PC 

CORONA PC 

$CALL 
RB ROBOT 

RB5X 'CALL 

ARMATRON 

ROBOT ARM 

'29
OI(D\TA

PRINTERS 

FROM $CALL 
MICROLINE SERIES 

•83A 

•84P •92P •93P 

PACEMARK 2350P 

MODEMS

(DHayes'
jiNovation\\11

'CALL 
NOTICE FREE NEW

PRODUCTS 

MONITORS 

USI

.Avu:EK 
$CALL 

ALL PRODUCTS WE SELL ARE BRAND NEW 
AND COVERED BY THE MANUFACTURER'S 

SPECIFIC WARRANTIES. COPIES AVAILABLE 
UPON REQUEST. 

WE DO NOT SELL ANY USED, RECONDITION· 
ED, FOREIGN ·oR INFERIOR MODIFIED EQUIP· 
MENT. 
PRICES AND PRODUCTS SU BJECT TO 
C.HANGE WITHOUT NOTICE .. 

• PIONEER IN DIRECT TO 

CONSUMER SALES OF MICRO 

GRAPPLER+ 
FRANKLIN1/tt-<J 

COMPUTERS

'CALL 

UPON REQUEST 

•DISCOUNT PRICE LIST & 

INFORMATION KIT 

WRITE 

MICRO MAIIAGEMEIIT SYSTEMS 

TELEMARKET DEPT. I 1 

'CALL 
\ematim
DATALIFE
DISKEnES

SCALL 
DISCOU NT 

PRICES 
COMPUTERS AND ELECTRONICS 

• NAME BRAND PRODUCTS 

• LARGE INVENTORIES 

• N EXT DAY SHIPMENT ON 

Micro Management 
Systems, Inc . 

BUY 
DI RECT 

MOST PRODUCTS 

Circle 299 on inquiry card. 

2803 Thomasville Road East 
Cairo, Georgia 31728 

1912) 377-7120 TELEMARKET DEPT. 1 

BYTE November 1983 421 
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Don't wait till it's too late 
to insure your computer 

Now you can insure your computer against 

theft, fire, accidental damage, earth­

quake, even damage from power surges. 


For as little as $35/yr.
SAFEWARE"' covers all hardware , 

media and purchased software for 

full replacement after a low $50 

deductible. 

To obtain immediate coverage 

or more information, call 

tol l-free today. 
(In Ohio call 1-800-848-2112) 

1-800-848-

COLUMBIA NATIONAL GENERAL AGENCY 


88 E. Broad S!.. Columhus. OH 4.l2 15 


Text continued from page 412: 

you will see that they are quite 
similar. The basic algorithm is ap­
parent in the code. The main dif­
ferences are in the more extensive 
error-checking code that is present in 
listing 4. In addition to the checksum, 
the synchronization, sector number­
ing, and timing are all monitored for 
accuracy. 

The sectors are not read from and 
written to disk one at a time. The 
sendfile() and readfile() functions buffer 
the files being transferred.  The same 
buffer used for text capture is used 
for file buffering. Any text in the buf­
fer when file transfer begins will be 
lost . If you use the same value for 
BUFSECS as that in the listing, you 
will be able to buffer 16K bytes or 128 

sectors at a time. On most CP/M sys­
tems this corresponds to one CP/M 
directory extent . It is possible to buf­
fer additional sectors, but the process 
of allocating an additional directory 
extent is usually slow enough that it 
causes a timeout error in the sending 
program while the receiving program 
is writing out the buffer. I rarely need 
to transfer files larger than 16K bytes, 
but the routines are constructed so 
that any size file can be transferred. 
At 300 bps, the rate of transfer is ap­
proximately 15 sectors per minute. I 
have used the program only at 300 
bps, but I believe it is fast enough to 
keep up with a 1200-bps modem, if 
you have one. 

The byte-by-byte send and receive 
operations are performed by the 
complementary routines sendchar() 
and readchar(). Basically, all these 
functions do is transfer the character 
and display it in the appropriate for­
mat, if needed. The readchar() function 
has one other duty: it is passed an 
argument that corresponds to the 
number of seconds it is to wait for a 
character to be ready at the modem. 
If nothing has been received within 
this period of time, readchar() will 
return a timeout character as its 
value. The timing function is based 
on the value of the constant SPS. It 
corresponds to the number of loops 
per second executed by the statement 

while (!minprdy() && seconds) 
- -seconds; 
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70 

60 
UJ 60 
wI- SO ::JZ 40ょ 302010 

500 
RECORDS SORTED 

On my computer (the Teletek FOC-I 
with a 4-MHz Z80A), I set the value 
of SPS to 9500. You should adjust this 
constant for your hardware con­
figuration. 

The VIEW command allows the 
transfer to be monitored at the con­
sole, and you are given the option of 
viewing transmitted characters as 
ASCII characters or as hexadecimal 
values. If the ASCII mode is selected, 
unprintable characters will be dis­
played as hexadecimal numbers. If 
the hexadecimal option is selected, all 

If you are serious about dBASE II,™ 
you need DBPlus.r• This program 
runs outside of dBASE Il,r• and per­
forms the following important .. 
functions on dBASE Ir"data files: 
• Sort 
• Compress/Decompress 
• Transform 

DB Plus TM is designed to free you 
from the chore of typing, or 
memorizing a new language . In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 

SOR T 
DB Plus TM can sort a data file up to 
15 times faster than dBASE 1r· on a 
single field; 32 fields may be sorted 
in a single pass, and each additional 
field requires 1% more sorting time. 

COMPRESS/DECOMPRESS 
A copy of any dBASE If" data file, can be produced which is only 


· 30% to 40% of the original size. 

The compressed file will save 

you transmission time and phone 
costs, when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 

TRANSFORM 
You can now modify the structure 
of any data file, by adding, deleting, 
and modifying fields, without any 
programming knowledge. 

dBPlusr• can also create a new 
file which is compatible with 
WordStar/Mai!Merge.r• 
Now retailing for $125. 
Manual and demo available. 
Call for a dealer near you. 

HumanS oft 
661 Massachusetts Avenue 
Arlington, Mass. 
(617) 641-1880 

0217 4 
Dealer and distributor inquiries invited! 

dBASE II is a registered trademark of AshtonTate, Inc. 
WordStarlt.1ailMerge is a registered trademark of MicroPro, Inc. 

DB Plus is a registered trademark ofHumanSoft 

transmitted characters will be dis­
played as such. If the viewing feature 
is not active during the transfer, a 
period ( . )  will be displayed on the 
console for each sector sent or 
received. 

Miscellaneous Features: When the 
program is started, the instructQ func­
tion displays the command charac­
ters and gives a short description of 
each. 

A LITERAL command is provided 
that sends the next character typed 
through the modem without any in­

terpretation. This is useful in the 
event that you wish to send a com­
mand character to the remote system 
without it being interpreted as a com­
mand by Lmodem. 

Running Lmodem 
To run the program after it has 

been compiled and linked, just type 
lmodem and a < cr >  . It prints the 
command menu and then enters the 
terminal-emulation mode. From this 
mode, any of the commands can be 
invoked at any time. 

Next, make the connection with 
the remote system. If you are using 
an acoustically coupled modem, set 
your modem to originate mode with 
full-duplex, dial the remote system, 
wait for the tone, and put the hand­
set in the coupler collars on the 
modem. If nothing happens, try tap­
ping the Return key a couple of 
times. The remote system should re­
spond with some sort of sign-on 
message and provide you with fur­
ther instructions to log onto the 
system. 

Elect to Receive 
To receive a file from the remote 

system, send the appropriate com­
mands to cause the remote system to 
set up a file for transfer. When the 
remote system notifies you that the 
file is ready for transmission, type 
the RECEIVE command character. 
After you supply a name for the new 
file, the transfer should proceed 
automatically. If everything proceeds 
normally, a message will be printed 
at the end of the transfer and you will 
be back in the terminal-emulation 
mode. If uncorrectable errors occur, 
Lmodem will display the error mes­
sage and the transfer will cease. The 
procedure for sending a file is com­
pletely analogous-type the TRANS­
MIT command and specify the file 
name. 

A final note on file transfer. The 
error checking in the program seems 
to be adequate; however, that aspect 
has not been thoroughly tested 
because I cannot seem to generate 
any errors. In all the time that I have 
used the program, the only errors I 
have been able to cause are time­
outs-generated while attempting to 
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write() 

Listing 5: Specific 110 functions defined using BDS C macroinstructions. 

rnou t r dy ( )  

r e t u r n  ( (  inp ( MS TAT ) & MOMAS K )  MAH I )  ; 

rninprdy ( )  

r e t u r n  ( (  inp ( MS TAT ) & M I MASK )  MAH I  ) ;  

rnoutch a r  ( c )  

char c ;  

wh i l e  ( l rno u t r dy ( )  ) ;  

outp ( MDATA , c )  ; 

} 

rninpcha r  ( )  

wh i l e  ( !  rn inprdy (  ) ) ;  

r e t u r n  ( inp ( MDATA) ) ;  

receive a file without being connected 
to a remote system. 

Modifications 
The FOC-I has an interrupt-driven 

serial port; therefore, if the modem 
receives a character, it generates an 
interrupt and control is transferred to 
an interrupt handler in the CP/M 
BIOS. The interrupt handler gets the 
character and stores it at memory 
location DATAB. It then sets a status 
byte at STATB to 1 and returns from 
the interrupt condition . Determining 
whether or not a character is available 
involves simply examining memory 
location STATB, which is what the 
minprdy() function does. Reading a 
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character consists of waiting until 
STATB equals 1, retrieving the 
character from memory location 
DATAB, and resetting the status byte 
to 0. 

In the more probable event that 
your modem port is not interrupt 
driven, you will have to write your 
own minprdy() function to read the 
status port and mask off the ap­
propriate status bits in a manner 
analogous to the moutrdy() routine. 
Your mcharinp() routine will be similar 
to the mcharout() routine too: wait for 
a character to appear, then read the 
appropriate data port. 

If you have BDS C, the standard 
110 header file, bdscio. h, defines 

several macros that you can set for 
your modem characteristics. MSTAT 
and MDATA define the status and 
data ports respectively. MIMASK and 
MOMASK define the input data 
ready and output port ready masks. 
MAHI should be set to True if the 
status returns high for ready. If you 
have these values set up for your 
hardware, the routines in listing 5 
should work for your system. 

If you are not sure about your hard­
ware, use my routines for i n i ­
tializemodem(), purgeline(), ctsready(), and 
hangup() . Then get some help with 
minprdy(), moutrdy(), mcharinp(), and 
mcharout(). These routines must work 
before the rest of the program will 
operate correctly. 

If you want to implement Lmodem 
in another version of C, some cau­
tions apply. The 1;305 version does 
not implement the file 110 functions 
in the standard C library. The creat() 
function in BDS C takes only one 
argument, the filename. No permis­
sion-mode argument is expected as in 
the standard 110 library. The BDS 
versions of read() and return the 
number of sectors read or written, 
not the number of characters. If you 
use a version of C in which these 
routines are implemented in a stan­
dard fashion, some modifications in 
the program will be needed. 

Summary 
The Lmodem program (listing 4) 

written in BDS C is a bare-bones 
communication program that pro­
vides terminal emulation, text cap­
ture, and file transfer using Ward 
Christensen's XMODEM protocol. 
These capabilities are based on a 

small number of very simple 
machine-dependent functions and a 
few' more comp lex po rtable 
functions. 

Once you have this small base pro­
gram implemented, it can easily be 
extended for other file-transfer pro­
tocols, automatic log-on sequences, 
database scanning, and any other 
functions you want. • 

Dr. David D. Clark (246 South Fraser St., #2, 
State College, PA 16801) is a postdoctoral research 
scholar in enzymology at Penn  State Un iversity. 
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Software 

Professional 

DMA prod ucts ope rate on 
the fu l l  range of 

Z80 , 8086 , 8088 processors ,
i n  cl  ud i ng  the I B  M - PC 

Here s what you can do ! 
Application Creation 
FORMULA I I™ 
The Application Creator 

The f i rst and on ly Appl ication Creator-a do-it-your­
self concept for office automat ion .  FORM U LA I I  lets you 
define you r files, forms, menus, and reports-FOR M U LA  
I I  then creates you r prog ram. FORM U LA I I  inc ludes a 
Database manager with an Engl ish Query language and 
a Form/Report Creator with word processing featu res. 

Communications 
ASCOM™ 

ASCOM™ is the most versatile asynch ronous com­
munication package for microcomputers on the market. It 
featu res interactive, menu-d riven,  and batch operations; 
supports auto-answer and auto-dia l  modems; inc lude$ 
most popu lar protocols ;  provides network s imu lat ion;  
and many other opt ions. Xe rox Corporat ion,  NCR,  Mon­
roe Systems for Business, and the big 8 accou nt ing f i  rms 
use ASCOM™. 

YNC COM ™ - A bisyn c h ronous comm u n i cat ion 
package that wi l l  e configurable for  a variety of systems 
and includes a flexible interface to the operating system. 
2780/3780/3270 protocols available on m ic rocomputers 
with appropriate hardware. 

TERMCOM™-A conf ig u ra b l e  te r m i na l  emu lator 
al lowing any personal computer to emulate most conversa­
tional and selected block mode terminals with asynchron­
ous communications. Ava ilable December 1 983. 

Utilities 
EM 80/86™ 

This software emulator lets you use eight bit  software 
on sixteen bit microcompu ters without hardware modifi­
cations. 
The 8086 O.S. Converter™ 

CP to MS-Pe rmits execution of D ig ital Resea rch ' s  
CP/M -86 programs u nd e r  M i c rosof t ' s  M S D O S  ( o r  
PCDQS). ' 

MS to CP-Permits execution of MSDOS prog rams 
under CP/M-86. 
UT-86™ 

This package of user-fr iendly ut i l i t ies for the I B M  Per­
sonal Computer and s imi lar  systems i ncludes copying,  
di  rectory sort ing,  patch ing ,  and a general pu rpose f i le 
pr int ut i l  ity. 

Coming Soon 
DM A."C"™-A "C" lang uage compi ler  which w i l l  gen­
erate either Z80 or 8086 assembly language code. Due 
to a u nique optimization routine which is based upon a 
functional " P-code" model ,  the efficiency of D MA. "C" 
wi l l  far exceed that of exist ing compilers .  

WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR lANGUAGE 
DYNA M I C  M I C ROPROCESSOR ASSOCI ATES, I NC.  

545 F I  FTH AVE N U E, N Y, NY 1 001 7 
Dealer I nq u i ries o n ly • (21 2) 687-7 1 1 5  
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The Software To ols 

Unix Capabilities on Non-U.ix Systems 


This package includes utility programs, a command 

interpreter, and a large programming library 


. 

by Deborah K. Scherrer, Philip H.  Scherrer, Thomas H.  Strong, and Samuel J. Penny 

The Software Tools package is a set 
of programs and subroutines that 
provides the power and elegance of 
Bell Laboratories' Unix on non-Unix 
computer systems. The tools offer 
Unix-like program development fea­
tures that complement systems rang­
ing from microcomputers to main­
frames. 

Available in various forms from 
several sources, the Software Tools 
package includes more than 60 utili­
ty programs, a command interprĭter 
(shell), and a large programming 
library. 

Code sharing, coupled with early 
feedback from users, has allowed 
developers to build on each other's 
work and has produced a dynamic 
environment in which new ideas are 
rapidly tried and proven. The natural 
selection process that results pro­
duces high-quality, useful utilities 
that have been tried, improved, 
tested, and accepted by many users 
with varying needs and a variety of 
systems. 

The Tools 
The Software Tools utilities provide . 

a framework for executing most com­
mon computing tasks. Each tool is a 
powerful but general software 
module designed to do one thing 
well . 

The tools are easy to learn and use. 
They perform functions such as or­
ganizing and maniplflating files, 

creating, editing, and rearranging 
text, examining files, preparing docu­
ments, and transforming language 
and data. Frequently used tools are: 

diff 

ls 

ar 

sort 

find 

field 

sedit 

determines the differences 
between two files 
lists the file names in a 
directory 
maintains multiple small 
files nested inside a larger 
one 
sorts lines of a text file in 
several ways 
locates text patterns in a 
file using a flexible expres­
si<?n syntax 
rearranges data columns in 
a file 
performs serial editing 
functions on a file 

format formats a document for 
publication or distribution 

The complete set of Software Tools 
provides most of the functional capa­
bilities of the Unix tools. Table 1 is a 
list of the tools and their Unix 
equivalents. 

The Shell 
The Software Tools shell is a com­

mand interpreter that reads lines 
from the user terminal or a file and 
interprets them as requests to execute 
programs. The shell includes mech­
anisms to redirect the input and out­
put of the tools to the user terminal, 

files, or other programs. It also 
enables the user to group commands 
together to make up new commands. 
The ease of generating and executing 
complex user-tailored commands 
from simple ones distinguishes Unix 
and the Software Tools from other 
systems in which utilities are often 
clumsy. The text box "Software Tools 
Shell" describes the shell in greater 
detail. 

The Library 
The Software Tools library provides 

a framework for accessing system ser­
vices by both the tools and user pro­
grams. The library includes basic sys­
tem operations as well as groups of 
functions satisfying common pro­
gramming needs. These include : 

• Unix-type 110 (input/output) 
functions 
•file and directory manipulation 
•dynamic memory allocation 
• string manipulation 
•linked-list handling 
•symbol-table creation 
• text-pattern matching 
•data-type conversion and manip­
ulation 
• date and time formatting 
•command-line argument handling 
•process control 

Table 2 describes the library functions 
in detail. 

Text continued on page 436 
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Software Tool Unix Utility Description Software Tool Unix Utility Description 
e, edin ed editor Is Is  list files 
sed it sed stream editor cd cd change directory 
ch gres change text patterns pwd pwd print working directory name 
tr tr transliterate characters mv mv move/rename file 
find grep locate text patterns rm rm remove files 
fb find text patterns in blocks of 

lines 
ar ar archive files 

isam build index sequential access 
n.a. chown, chgrp change owner/group of files 

list n.a. chmod change mode of file 

xref cross reference of symbols find search for files 

field manipulate fields of data In  l ink files 

meal pr  -n produce multicolumn output mkdir make a di rectory 

sort sort sort l ines rmdir remove a directory 

lam laminate lines of files together sum validate a file (checksum) 

uniq uniq strip duplicate lines tar, tp tape archiver 

rev rev reverse order of characters touch update last-change-date 

number number lines file determine file type 

detab convert tabs to spaces 

entab convert spaces to tabs Document Preparation 

crypt crypt crypt and decrypt files format rolf, nroff text formatter 

cpress compress files troff text formatter for typesetter 

expand expand compressed files form form letter generator 

OS convert backspaces for printing spell spell spelling checker 

col convert reverse line feeds for lookup look look up words in dictionary 
printing kwic, unrot ptx generate permuted index 

pi print specific lines in file de rolf remove nroff commands 
awk pattern scanning and process­

i ng language 
eqn generate equations for nroff 

join join lines with identical fields 
tbl generate tables for nroff 

prep put words on single lines 
refer find and insert literature 

references 

pubindex make index for "refer" 

Manipulating Files tc translate troff output for 

cat cat concatenate/copy files 
Tektronix 4015 

crt pagi nate files to terminal 

cp cp copy files Process Control 

pr pr pagi nate files for printing sh sh command-line interpreter (shell) 

show show all characters (control too) run run a tool (without shell) 

tail tail print last lines of files which print full pathname of command 

tee tee copy input to output and 
named files 

reset reset system after media 
change 

includ include files within files logout logout log out of shell 

split split split up file n.a. at run process at specific time 

cmp cmp simple file compare n.a. login log i nto system 

diff diff differential file compare n.a. kill kill (background) process 

diff3 three-way differential file n.a. nice run process at low priority 

compare n.a. ps process status 

comm comm print lines common to two files n.a. sleep suspend termination for 

print longest, shortest l ine specified period 

lengths n.a. wait wait for completion of a process 

we we count words, characters, lines time time a process 

dd convert and copy a file prof display profile data 

Text Manipulation Managing Files and Directories 

Table 1: The Software Tools and their Unix equivalents. Table 1 continued on page 432 
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Table 1 continued: 

User Support/Information Retrieval Software Tool Unix Utility Description 
Software Tool U nix Utility Description 

de de desk calculator F77 FORTRAN compile 
date date prinVset time and date struct convert FORTRAN-56 to RATFOR 
echo echo print command-line arguments lorder find ordering relation for li brary 
man man print manual entry nm print name list of object files 
n.a. passwd seVchange password od octal dump 
n.a. tty get terminal name size print size of object file 

who list users on system n.a. strip remove symbols and relocation 
true, false commands which return true or bits 

false ranlib convert archives to random 
basename print basename of file li braries 

cal print calendar 

calendar remind user of appointments Miscellaneous 
expr evaluate arguments as an graph draw a graph 

expression 
plot graphics filter 

factor factor a number 
spline interpolate smooth curve 

test condition command 
tk pagi nate for the Tektronix 4014 

units quantity conversions 
n.a. write send message to another user 

n.a. mesg permit or  deny messages 

tcs sees test maintenance system Language Translation/Program Development 
msg mail send/receive mail macro m4 macro processor 

learn computer-aided i nstruction ratfor ratfor RATFOR preprocessor 
about U nix 

!sort sort FORTRAN declarations 
lpr print spooler 

rc rc RATFOR, FORTRAN, link, load 
make maintain program groups 

fc fc FORTRAN, l ink, load 
cu call another U nix machine 

ld ld load 
uucp U nix-to-U nix copy 

tsort tsort topological sort 
uux U nix-to-Unix command 

yacc yacc compiler-compiler execution 

lex lex lexical analyzer stty set terminal options 

a db debugger tabs set terminal tabs 

as assembler 

bas basic interpreter Key: 
be arbitrary-precision arithmetic n.a,-not applicable to single user/single process systems l ike 

language CP/M. 

cc, pee C compile 
The capabilities of a Software Tool and a U nix utility may not 

lint C syntax check always be exactly the same. 

Software Tools Shell 
(Carousel Microtool's CP/M Implementation) 

The shell is a command-line interpreter; command name may specify any file in the is finished, the shell resumes its own ex­
it reads lines from the terminal or a file and system. CP/M enables a user number to ecution. For example, giving the command 
interprets them as requests to execute other be part of the command (file) name. The 
programs. command may be a Software Tool or any sort filel file2 

other program. The shell searches for the 
Commands named file in a series of directories specified causes the shell to locate and execute the 

In its simplest form, a command is the by the user in an environment file. When command sort. Sort in turn merges and 
file name of a program to be run, followed the command is located, it is loaded into sorts the contents of the two named files 
by arguments given to the program. The memory and executed. When the command and puts the output on the user's terminal. 
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1/0 Redirection 
Software Tools programs have th ree files 

automatically available to the user: 

standard input 
standard output 
standard error output 

· All three are assigned to the user's terminal 
unless specifically redirected to disk files or 
other devices. Redirection is specified by 
preceding the desired device or file name 
with a special character: 

<file read standard input from 
''file" 

> file send standard output to 
"file" 

?file send standard error output 
to "file" 

>> file append standard output to 
"file" 

??file append standard error output 
to "file" 

In the above example the sorted out­
put could be saved on a file: 

sort filel file2 > sorted 

or sent to the printer: 

sort filel file2 > /lst 

(/lst is the tools form of the name for 
the printer) . 

I/0 redirection is actually performed 
by each tool individually, rather than 
by the shell. 

· 

Pipes 
A sequence of commands separated by 

vertical bars <I> causes the shell to execute 
each command in sequence and arranges 
to have the standard output of each com­
mand delivered as the standard input io 
the next command in the sequence. The 
sequence 

sort list I uniq I crt 

sorts the contents of file list. The sorted 
output passes to uniq, which removes 
extra copies of duplicated lines. This out­
put then goes to crt, which paginates out­
put for viewing on a terminal. 

Command Separators 
Commands need not be on different 

lines; instead they may be separated ·by 
semicolons: 

ar -x program rtn ; e rtn 

extracts the member rtn from the archive 
file program and then enters the editor. 

Background Processes 
Unix shells enable processes to be started 

and have control returned immediately to 
the shell. The new process continues run­
ning in the background, sharing resources 
with the shell process. This mechanism is 
impossible to implement on single-process 
systems such as those using CP/M. How­
ever, to simulate the mechanism in some 
reasonable way, the Carousel shell saves 
any commands indicated as background 
processes and executes them at the end of 
the session, when the user logs out of the 
shell. For example, 

format doc > /lst & 
formats the file doc and sends it to the 
printer at the end of the session (the amper­
sand indicates a background process). 

Script Files 
The real power of the Unix and Software 

Tools shells comes from the ability to gen­
erate new commands by combining exist­
ing commands. Th is feature is possible 
because the shell not only executes pro­
grams, but also treats script files (text files 
containing yet more commands) as com­
mands, These scripts may participate in 
pipelines, have their I/0 redirected, and 
appea r in any context that a regular com­
mand may. Scripts may be nested btJ ref­
erencing scripts that may, in tum, 
reference other scripts. 

Scripts are useful for creating new com­
mands and for grouping commands to­
gether for multiple reexecution. For exam­
ple, you could create a standard procedure 
btj editing file fix to fill it with the follow­
ing commands fo r the shell: 

ar -x book chapl 
e chapl 
format chapl I crt 
ar -u book chapl 

Th en by typing fix the system would ex­
tract chapl from the archived file book; 
edit chapl; send chapl to the formatter 
and display it page by page on the term inal; 
and finally update it in the archive file 
book. 

Argu ments can also be passed to script 
files. Character sequences of the form $n, 
where t;1 is between 1 and 9, are replaced 
by the nth argument to the invocation of 
the script. If book has more than one sec­

tion, the script could be written: 

ar -x book $1 
e $1 
format $1 I crt 

ar -u book $1 


Then you could type: 

fix chap1 

or fix chap7 

or fix intro · 


to edit, view, and update the respective sec­
tions of book. 

Script files can include inline explicit 
data that the tools can read as their stan­
dard input. The special input redirection 
notation << is used to achieve this effect. 
For example, the editor takes its commands 
from standard input, normally the ter­
minal. However, within a shell script, 
commands may also be embedded this way: 

e file << ! 
(editing requests) 
! 

(The ! is arbitrary; any character can be 
used.) The lines between << ! and ! are 
called, in Unix terminology, a "here docu­
ment"; they are read by the shell and made 
available to the command as its standard 
input. 

Finally, as an indication of the power of 
script files, listing 1 shows an example of 
a script file to show changes that have been 
made to command files of dBASE II, a data­
base-management program. 

Environments 
Like Unix, The Carousel shell maintains 

an environment file. This file contains in­
formation about the user's system and 
needs, such as the da te, tab settings, and 
the directories in which to search for user 
programs or tools. The environment file is 
available to all tools and is modified by a 
few. In addition, users are free to adjust 
the infonnation for their own needs. 

Control Structures 
Constructs of the nature: 

if . . . then .. . else . . .  
while . . .  do . . .  
for . . .  in . . .  do . . .  

aid in reiteration and conditional execution 
within scripts. Th e Software Tools Users 
Group is currently standardizing the syn­
tax for these shell control structures. 
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GOLD FINGERS 

Warranty 
Suggested $1,395 

year 

[ fA\ ] _S H\ep 

I I q 

Circle 414 on inquiry card. 

Al l apples taste d ifferent, so i s  our SEKON 64Z 
Look at these features: 

1 .  Dual CPU 6502 & Z80. 64K RAM. 
2.  Numeric Keypad. Upper & Lower Case. 
3. Inverse Video, Auto Graphic Test. 
4 .  Auto Repeat, High Speed Cursor. 
5. 25 Function Keys, High Quality Case. 
6. Build in 40·80 columns capability. 
7. All Gold Sockets & Slots. 
8. SA Power Supply, 1 1  OV·220V. 
9. Compatible with Apple II phis & lie. 

10. Uses all CP/M software. 
Made in USA 

FEATURES 
6502 CPU 
Z80 CPU 
64K 
40·80 column 
Numeric Keypad 
Function Keys 
Gold Sockets 
High Speed Cursor 

Retail: 

APPLE lie 
yes 
no 

yes 
yes 
no 
no 
no 
no 

3 months 

SEKON 64Z 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

1 

$795 

SEKON introduces another Second-to none product, the SEKON-64Z dual 
processor computer. It is the world's first mass producing computer, which 
has al l  GOLD sockets and slots, to ensure high performance and reliabil ity. In 
add ition to a one ful l  year warranty, we have also a two weeks money back 
guarantee for mail order customers. Cal l  your dealer or us for our  special 
introductory offer. 

"SEKON, second to None!" ધ 
SEKON INT'L. CORP. OF AMERICA (800) 423-4302, in CA (2 1 3) 936-1  577 

22 1 0  Wilshi re Blvd . ,  Suite 577, Santa Monica, CA 90403 Te lex 1 8  1 1  2 1 

Petro-Lewis Yield Plus Fund I I  
A unique series of l imited partnerships 
formed to purchase oil and 
gas production payments from 
a specified portfolio of producing 

Production Payments for Quarterly 
Distributions 

PITROᵬLEWIS 

properties plus engage in development 
dril l ing activities on those properties. 

$450 Mi l lion Offering 

Plus Long-Term Economic Life 

Minimum Subscription $2,500 in most states 
($2,000 for Qualified IRA Plans) 

This announcement is neither an offer to sell nor a solicitation of an offer to buy any of lhese securities. The offering is 
made only by the Prospectus. copies of which may be obtained in any State only from dealers or brokers who may 
lawfully offer these securities in such State. 

Please see that I receive the latest information on 
this offeri ng, including a current prospectus. 
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Mall to: Kay Grover 
Petro· Lewis Securities Corporation 
P.O. Box 2250, Dept. MH·2 , Denver, CO 80201 

Circle 363 on inquiry card. 

Listing 1: The alterations to dBASE II com­
mand files. 

# Shell command file to show work done to # dBASE II command files. # usage: dbdiff dir # (where dir is a backup directory) 

# "dir" should be specified in tools form, # e.g. "/2/B" # dbdiff will print all new dBASE command # files and will print existing dBASE # command files with any changes # marked with a " I " in the right margin. 

# Collect names of .cmd files in both # directories. 

ls .cmd > l .  tmp 

1s $1 .cmd > 2  .tmp 

# Find and print new dBASE commands. 

##### 

Here comm reports lines in l.tmp 

which are not present in 2.tmp; 

field changes that report into a series 

of print commands; 

and sh then executes those print # commands.# The. "@" signs suppress the following # newline, effectively continuing the # shell command across several lines. 
comm - 1  l .  tmp 2.tmp I @ 

field "pr > list $1" I @ 
sh 

# Find existing dBASE commands and show # changes. 

######## 

Here comm reports files listed in both 
l .  tmp and 2.tmp; 
e (the editor) changes each file name 
reported by comm into a series of 

commands to: 
print the file name; 

print the current date & time; 
print the differences between the # versions in this directory # and in the other directory; # and cat puts a few formatter commands # into 4.tmp, to be called upon # by each line of 3.tmp. 

comm - 3  l .tmp 2.tmp > 3  .tmp 
e 3.tmp < < !  
1 ,  $s - ?* - echo & > /lst ; date > llst ; 

cliff - r  $11& & I format 4.\mp - >list -
w 

cat > 4  .tmp < < !  
.nf 
.in 5 
.rm 70 

# Finally the shell runs the commands # that e just prepared and #. rm removes all three scratch files. 
sh 3.tmp $1 
rm l .  tmp 2.tmp 3.tmp 



developed 
had 

Cjrcle 

AVOCET  .SYSTEMS .NC װ

Before Johann Sebastian Bach 
a new method of tuning , you to 
change instruments practically every time 
you wanted to change keys .Very difficult. 

Before Avocet introduced Its family of 
cross-assemblers, developing micro-pro­
cessor software was much the same . You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive . 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well-Tempered Cross-Assembler 
Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun­
dreds of other organizations that use them. 
Every time you see a new microprocessor­
based product, there's a good chance it 
was developed with Avocet cross­
assemblers . 
Avocet cross-assemblers are easy to use. 
They run on any computer with CP/ M '  
and process assembly language for the 
most popular microprocessor families. 
51!4" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBMP C ,  K a y  p r o ,  N o r t h  S t a r  , Z e n i  t h  , 
Televldeo, Otrona, DEC . 

Turn Your Computer Into A 
Complete Development System 

Of course , there's more. Avocet has the 
tools you need from start to finish to enter , 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full-screen text edi­
tor by Compu View. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive
tasks . Pre-configured for over 40 terminals 
and personal computers as well as in user­
configurable form . 
CP /M-80 version . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  $150 
CP /M-86 or MOOS version . .  . .  . .  . $ 1  95 
(when ordered with any Avocet product) 

EPROM Programmer -­ Model 7 1 28 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­
sonality modules. Self-contained power 
supply . . .  accepts ASCII commands and 
data from any computer through RS 232 
serial interface . Cross-assembler hex ob­
ject files can be down-loaded directly.
Commands include verify and read, as 
well as partial programming. 
PROM types supported :  2508, 2758, 
25 16, 2716, 2532 , 2732 , 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27 128, 8748, 8741 , 8749 ,  8742 ,  87 5 1 ,  
8755, plus Seeq and Xicor EEPRO MS. 
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Avocet Target 
Cross-assembler Microprocessor 

• XASMZ80 Z-80 

• XASM85 8085 
XASM05 6805 
XASM09 6809 
XASM 18 1802 
XASM48 8048/8041 
XASM51 8051 
XASM65 6502 
XASM68 6800/01 
XASMZ8 Z8 
XASMF8 F8/3870 
XASM400 COP400 
XASM75 NEC 7500 

Coming soon: XASM68K . . .  68000 

(Upgrade kits will be available for new 
PROM types as they are introduce d. )  

Programmer . . . . . . . . . . . .  . . . .  $389 
Options include: 
• Software Driver Package --
• enhanced features, no installation 
• required. 
• CP/M-80 Version . . . . . . . . . . .  $ 75 
• IBM PC Version . . . . . . . . . . .  $ 95 

RS 232 Cable . . . . . . . . . . . . . .  $ 30 
8748 family socket adaptor . . .  $ 98 
875 1 family socket adaptor . . .  $174 

• 8755 family socket adaptor . . .  $ 135 

• G7228 Programmer by GTek -- baud 
• to 2400 . . .  superfast, adaptive program-
• ming algorithms . . .  programs 2764 in one 
• minute. 

• Programmer . . . . . . . . . . . . . . . .  $499 

• Ask us about Gang and PAL programmers. 

• HEXTRAN Universal HEX File Con-
• verter -­Converts to and from Intel, 
• Motorola, MOS Technology, Mostek , 
• R C A ,  F a i r c h i l d ,  Te k t ro n i x ,  Te xas 
• Instruments and Binary formats. 

• Converter, each version . . . . . . .  $250 

CP/M-80 • CP/M-86 
Version IBM PC , MSDOS " 

Versions • 

$250.00 
each 

$200.00 
each 

$300.00 
each 

$500.00 

Call Us 
If you're thinking about development sys­
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like, we'll even 
talk about Bach . 

CALL TOLL FREE 1-800-448-8500 
(In the U.S. except Alaska and Hawaii) 

VlSA and Mastercard acr.epted. All popular disc formats now 
available ··  please specify. Prices do not include shipping and 
handling ··  call for exact quotes. OEM INQUIRIES INVITED: 

"Trademark of Digital Research • ·rrademlllrk of Microsoft 

DEPT. 1 1 83-B 804 SOUTH STATE STR EET 
DOVER, DELAWARE 1 9901 302-734-0151 TELEX 46721 0 
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1/0 

equal . 

Symbol Definitions (ratdef) 

definitions . .  . . . . . . . . . . .  standard RATFOR defi nitions 


File Manipulation 

*amove . . . . . . . . . . . . move (rename) a file 
*close . . . . . . . .  close (detach) a file 
*create . . . ,create a new file (or overwrite an existing one) 
*gettyp . . . . .  get type of file (character or bi nary) 
* isatty . . . determine if a file is a terminal 
*mkuniq . . . . . . . .  · . . . . . . . . . . .  generate unique file name 

*open . . . . . .  open an existing file for readi ng, writi ng, or both 
* remove . . . remove a file from the file system 

!copy . . . . . . . . . . . . . . . . . . . . . . .  copy one file to another 

*flush . _ . . . . flush output buffer for file 
getc . . . . . . . . . . . . . . .  read character from standard input 


*getch . . . .  read character from file 
*getli n .  . . . . . . . . . . . . . .  read next l ine from file 

*note . . . . . . . . . . . . . . . . . . . .  determine current file position 

*prompt . . . . . . . . . . . . . .  prompt user for input 


pule . . . . . . . . . . . . . . .  write character to standard output 

*putch . . . . . . .  write character to file 

putdec . . . . . . . . . . . . . . . . . . . . . . . . . .  write integer in  field 

putint . . . . . . . . .  write integer in field on file 

*putl in . . . . . . . . . . output a l ine onto file 
putstr . . . . . . . . . . . . . . . . . . . . .  write string in field on file 

*read! . . . . . . . . . . . . . . . . .  binary read from a file 
*remark . . . . . . . . . . . . . . . . . . . . print single-line message 
*seek . . . . . . . . . . . . . . . . .  move read/write pointer 

*setmod . . . .  . . . . . . . . . . . . . . . . . .  set character device mode 


Process Control 

*endst . . .  close all open files and terminate program execution 
*exec . . . execute task 
* initst . . . . . . .  initialize all standard files and common variables 


Directory Manipulation 

*closdr . . . close di rectory 
*cwdi r .  . . . . . . . . . . . . . . . . change working di rectory 
*gdraux . . . . . .  get auxiliary di rectory information 
*gdrprm . . . . .  get next di rectory entry 
*gwdir . . . . . .  get name of current working di rectory 
*opendr . . . . . . . . . . . . . . . .  open di rectory for reading 

String Manipulation 

add set . . . . .  add character to array if it fits, increment pointer 
addstr . . . . . . . .  add string to array if it fits, i ncrement pointer 

concat . . . . . . . . .  concatenate two strings together 

ctoc . . copy string-to-string 

gettok . . 
getwrd . 

. . . . . .  compare str1 to str2 
. . .  parse tokens 

. get non blank word from array, increment pointer 
index . . . . . . . . . . . . . .  f ind character in string 
length . . . . . . . . . . . . . . . compute length of string 
scopy . . . .  copy stri ng from one array to another 
sdrop . . . . . . . . . . . . . . . . . . .  drop characters from a string 
skipbl . . . . . . . . . . . skip blan ks and tabs in array 
sktok . . skip over tokens 
slstr . . . . .  slice (take) a substring from a string 
stake . . . . . .  take characters from a string 
stcopy . . . . . . . . .  copy stri ng, i ncrement pointer 

stncmp . . compare first n characters of strings 
stncpy . . copy n characters from one array to another 

*write! . . . . . . . . . .  binary write to a file strcmp . . . . . . .  compare two strings 


Table 2: The functions of the Software Tools librariJ 

Text continued from page 430: 

The Tools or Unix? 
Although the Software Tools pro­

vide many of the features of Unix, 
they are not an exact copy of Unix. 
They exist alongside the local oper­
ating system and provide many of the 
desirable aspects of Unix in situations 
where using Unix is impossible or in­
appropriate. For instance, if you don't 
want to pay Unix's high price, if you 
want to use software packages that 
aren't available in Unix versions, or 
if a Unix implementation is not avail­
able for your hardware, the Software 
Tools can provide the power and 
elegance of the Unix interface. 

Let's look at  the Software tools 
movement and considerations that 
have made the tools successful . 

The Software Tools Movement 
In 1976 Kernighan and Plauger 

wrote Software Tools (see reference 3) . 
Their goal was to teach good pro­
gramming style based on their exper­
iences with Unix at Bell Laboratories. 
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They used pared-down versions of 
Unix utilities rewritten in RATFOR 
(Rational FORTRAN), a C-like pre­
processor language (see text box, 
"What Is RATFOR?") . The programs 
and the RATFOR preprocessor were 
made available on magnetic tape. The 
book and tape were the seeds from 
which the tools movement devel­
oped. The movement arose inde­
pendently at several major research 
laboratories and universities. 

The tools were of immediate inter­
est to researchers and users, and the 
programs were implemented on 
numerous computers. As users 
began to experiment with and en­
hance the programs, they began to 
realize that the tools offered more 
than a useful set of utility programs. 
Researchers, primarily at Lawrence 
Berkeley Laboratory (LBL), expanded 
the original package to include a 
powerful subroutine library, a Unix­
like shell, and many more of the Unix 
utilities. By providing all three levels 

(shell, utilities, and library) the tools 
now offered a portable, uniform in­
terface with the functionality of Unix. 
The package was implemented on 
the diverse assortment of LBL ma­
chines and on many machines to 
which the researchers had network 
access. The result was Unix func­
tionality on non-Unix systems and a 
consistent user interface across many 
different systems (see reference 1) . 

One reason the Software Tools 
have been so widely accepted is their 
portability. The tools can be imple­
mented on virtually any machine. 
This portability was achieved by 
using a programming language that 
was available on all machines and by 
isolating system dependencies into 
"primitive" function calls that must 
be implemented separately for each 
different system. 

With certain data-type manipula­
tion conventions and other program­
ming details, this portability has 
enabled the package to be imple­



. remove 

inject . . . . . . . . . . 

strim . . . . . . . . .  . . trim trailing blanks and tabs from a string 

type . . determine type of character 

Character Conversion 

clower . . . . . . . . . . . . . . . . . .  convert character to lower case 

ctoi . . . . . . . .  . . . .  convert stri ng to integer, increment pointer 

ctomn . . . . . . .  translate ASC I I  control character to mnemonic 

cupper . . . . . . . . . . . . . .  convert character to upper case 

esc . 	 . . . .  check for escaped character 

. convert string to lower case fold . 
gctoi . . . generalized character-to-integer conversion 
gitoc . . . generalized integer-to-character conversion 
itoc . 	 . . convert integer to character string 
lower .  . . . . . . .  convert string to  lower case 
mntoc . . . .  convert ASC I I  mnemonic to character 
upper . . . . . . . . . . . .  convert string to upper case 


Pattern Matching 
. 

amatch . . . . . . .  look for pattern matching regular expression 
getpat . . . . .  . encode .regular expression for pattern matching 
makpat . . . . .  encode regular expression for pattern matching 
match . . . . . . . . . . . . . . . . . . .  match pattern anywhere on line 


Command Line Handling 

•delarg . . . . .  delete a command-line argument 
•getarg . 	 . . get command-line arguments 

gfnarg . . .  get next filename argument 
query . . . . . . . .  print command usage information 

Dynamic Storage Allocation 

•dsfree . . . .  free a block of dynamic storage 
•dsget . . obtain a block of dynamic storage 
•dsinit . . . . . . . . . . . . . .  . .. . .  in itialize dynamic storage 


Symbol Table Manipulation 

delete . . . remove a symbol from symbol table 
enter . . . . . . . . . . . . . . . . . . . . .  place symbol in  symbol table 

lookup . . . .  get string associated with symbol from hash table 
mktabl . . . . . . . . . . . . . . . . . . . .  make a symbol table 

rmtabl . . . . . . . . . . . . . . . . . . .  . . .  remove a symbol table 
sctabl . scan all symbols in a symbol table . . . . . . . • . . . . . 

Linked List I Stack Handling 

maklst . . . . .  create and initialize l inked list 
frelst . a l inked list and free allocated memory 
push . . push an item onto the top of the list/stack 
pop . . . . .  pop an item from the top of the list/stack 

. . .  inject a new item into a l inked list 
xtract . . read an item from a l inked list 
prvnod . . . .  get previous node pointer 
nxtnod . . . . . get next node pointer 
remod . . . . . . . .  remove a node from a l inked list 

Date Manipulation 

atodat . . . . . . . . . . . convert ASCI I  characters to integer date 
fmtdat . . . . .  convert date to character string 

•getnow . . . . . . . . . .  get cu rrent date and time 

wkday . . . .  get day-of-week· corresponding to month-day-year 

Error Handling 

cant . . . .  print "name: can't open" and term inate execution 
error . . . .  print single-line message and terminate execution 

• indicates that the routine is system dependent and has been im­
plemented by Carousel M icrotools for CP/M and MS-DOS. 

mented on more than 50 operating 
systems. Table 3 provides a partial list 
of manufacturers offering computers 
on which the tools have been imple­
mented. 

Which Language Is Best? 
Computer languages are judged on 

their ability to solve specific prob­
lems; therefore, the best language for 
the Software Tools package was the 
one that could most adequately fill 
the following requirements : 

•availability-the language had to be 
available on almost every machine 
•suitability-the language had to be 
appropriate for textual (as opposed to 
numerical) applications; it had to be 
powerful enough to handle the sup­
port libraries that provide the neces­
sary file access, 110, process control, 
and other system-support services 
•quality-the language had to be 
high-level, easy to read and under­
stand, easy lo learn, and powerful 

enough to solve applications prob­
lems 

FORTRAN filled the first require­
ment, fell down a bit on the second, 
and provided little of the third. C met 
the second and third requirements 
but was not usually available on both 
microcomputers and larger ma­
chines. Pascal met the third require­
ment but was no more commonly 
available than C and was not appro­
priate to the support of large libraries 
and moderately complex bodies of 
code (see reference 2) . Several other 
state-of-the-art languages were ap­
pealing but not generally available. 
Thus, no single language met all the 
requirements, and a compromise was 
necessary. The RATFOR language 
preprocessor was chosen because it 
provided the control structures, read­
ability, and elegance of C and was 
translatable into FORTRAN (the lan­
guage available on most systems) . A 
C-like support library was developed 

to supplant FORTRAN's incomplete 
textual, file manipulation, and 110 
capabilities. Even though FORTRAN 
is used at the RATFOR base level, the 
user is insulated from FORTRAN just 
as the user of any high-level language 
is insulated from the machine lan­
guage. 

The choice of language was not 
critical to the approach. In fact, for 
the person using the tools the im­
plementation language is unimpor­
tant. Only the tools implementer and 
people developing new tools with the 
library ever need to use the language. 
Had the tools been designed solely 
for the microcomputer environment, 
C might have been a more appropri­
ate choice. With the computer in­
dustry rapidly developing new 
machines and more elegant lan­
guages, the Software Tools commu­
nity is now reevaluating the original 
choice of language and considering 
mechanisms for making the tools 
available in other languages as well. 
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which makes final decisions on ac­
ceptance and standardization .  Thus, 
standards are always based on ideas 
or utilities tested and proven by the 
community rather than on newly de­
signed products or untested ideas. 

The sharing of code and feedback 
from users enables developers of new 
tools to build on each other's work, 
creating an environment in which 
new ideas can be quickly and 
thoroughly teste d .  The sharing 
results in natural selection of useful 
tools that have been tried and ac­
cepted by a large number of users 
with varying needs on many dif­
ferent systems. 

The Present and the Future 
Development of the Software Tools 

is proceeding on two fronts : the basic 
package is being implemented on 
new systems, and user interfaces are 
being extended. The original package 
provided an environment for effec­
tive development of programs and 
manipulation of textual data and 
materials. However, the tools ap­
proach is applicable to most software 

projects, including those involving 
networks, database management, 
graphics, and word processing. 
Among the portable packages being 
developed are experimental shells, 
statistical analysis systems, electronic­
mail systems, screen editors, data­
management packages, data-analysis 
packages, and source-code-mainte­
nance systems. The tools group is ac­
tively evaluating suggested enhance­
ments and extending the primitive 
set to provide as dynamic and 
creative an environment as possible. 

Some hardware manufacturers 
avoid the Software Tools package 
because easy portability to a com­
petitor's hardware is obviously bad 
for business. Increasingly, however, 
independent companies are market­
ing specific system implementations 
of the tools. These firms typically im­
plement the primitives and provide 
maintenance and upgrade support. 
The high-level source code (utilities 
and portable sections of the library) 
is left unlicensed, so the Software 
Tools Users Group handles varia­
tions, extensions, and standards (a 

compromise between the need for 
vendor support and the desire for 
user control) . 

The Software Tools package is 
already running on most minicom­
puter and mainframe systems, and 
extensions into the microcomputer 
world have begun. 

Implementing the Tools 
Writing programs in a language 

that is available on many systems is 
insufficient; you must also define an 
interface layer that isolates an appli­
cation program from the details of 
any particular system. The primitives 
form the tools' interface layer and are 
the key to their success. They are the 
only allowed connection between the 
tools and the underlying operating 
system. Porting, or adapting, the 
tools to a new operating system in­
volves writing the code for the 
primitives for that new system. 

The primitives are more than just 
a collection of subroutines; they pro­
vide a complete environment for the 
tools. In a sense, they coordinate the 
"world view" of the tools with the 

THIS AD WRITTEN FOR YO U . . .  
BYTE INDUSlRIES WANTS TO BE YOUR COMPUTER CONNECTION 

Byte Industries is your one STOP shopping place for over 50 lines of 
microcomputers, terminals, pri�ters and various other computer 
peripherals and accessories. Byte won't leave you at a STOP waiting 
for equipment to complete a sale .  If you call in your order by 
1 :  00 PST, we'll ship it out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer, 
you may have just found the best wholesale "Computer 
Connection" available . 

Store Name: 

Address: 

City: State: lp: 
Return to: Byte Industries, Inc. (415) 783-8272 
2 1  130 Cabot Blvd., Hayward, CA 94545 
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system/$ 1 495.00 
Controller/$ 245.00 

' 

------­ FD-PC8 1 SINGLE DRIVE UNIT 
FD-PC82 TWO DRIVE UNIT 

The FD-PC8 . is a new 8 "  double sided disk drive su b-system that adds an im pres­
sive 2.5 megabytes of onl ine storage capacity to your IBM PC . Coupled with the 

640 kilobyte capacity of the two 5114 " internal drives in your IBM PC, the system gives 
you enormous data base ca pabi l ity from the moment you plug it in !  

IBM P C  styling. 
The FD-PC8 looks l ike your other IBM PC compo­
nents. Same styling. Same color. Same di  men­
sions. It stacks neatly under, on top of, or next to 
your IBM PC, and better sti l l ,  is only one-half the 
height of sta ndard 8 "  drives. 

IBM PC and mainframe compatible. 
Total interface capability with both IBM mai nframes 
and PC affords new and unique data base flexi­
bi l ity and computing opportu n ities to the serious 
PC user. 

Long life design features. 
The FD-PC8 utilizes Shugart d rives; the standard for 
qual ity and rel iabil ity in the com puter industry. 
Unl ike most disk drives, the motor runs only when 
selected, greatly increasing the life expectancy 
of the FD-PC8 . 

FLOPPY DISK 
SERVICES, INC. 
741 Alexander Road 
Princeton,  NJ 08540 

IBM PC is a registered trademark of International Business Machines Corporation. 
Maynard Controller is a trademark of Maynard Electronics. 
JFormat is a registered of Tall Tree Systems. 

SPECIFICATIONS 
• Full one year warranty on materials and workmanship. 
• Two fully assembled and tested Shugart double­

sided 8" drives also ava i lable in  one drive 
configuration. 

• Direct drive DC motor. 
• Exactly Yz the height of standard 8 "  drives. 
• IBM PC styled and pai nted cabinet. 
• All cabling included. 
• IBM 3740 format compati ble. 
• No-mar rubber feet. 
• Sturdy construction easi ly supports PC or monitor. 
• Power supply designed for long l ife, trouble-free 

operation .  

PRICING 
FD-PC8 . . .  dual . . .  single system/$ 1 095 .00 

• Maynard . . .  JFormat/S50.00 
· Use of the B" system requires the Maynard 8" controller and Tall Tree Systems• 

JFormat1M software. allowing the use of two internal 5\l.o'' drives and the two 
outboard 8" drives. 

Plug into the perfect IBM PC add-on! 
For more information about the FD-PC • .  call (609) 799-4440. 
Or ca l l  our tol l  free order l ine at (800) 223.0306. 
Dealer Inqui ries Invited . 
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Buy, lease or rent the new 

TI S 50 -desktop printer from MTI. 


150 cps, 9x9 dot matrix, both bit image and mosaic graphics with 
better resolution, easier font-changing, both parallel and RS2 3 2  
interfaces standard. These are just a few o f  the features o f  the new 
TI Model 850. Truly a sensational printer designed to be compat­
ible with your desktop personal computer. 

MTI is an authorized distributor of Texas Instruments' full line of 
portable terminals, matrix printers and Professional Computers. 
Whether you buy, lease or rent our equipment, you'll find MTI is 
the one source for all the terminals, peripherals, systems, applica• 
tions expertise and service you'll ever need. Priced right. Call us. 

New York: 51 6/621-6200, 21 2/767-<>677, 5 1  8/449-5959 

Outside N.Y.S.: 800/645-6530 


New Jersey: 201 1227-5552 

Ohio: 21 6/464-6688 
 AUTHORIZEDDISTRIBUTOR 

Discounts TEXAS. VISA & MasterCard I NSTRUMENTS Data Sljstems C.roup 
Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Lear Siegler, Texas Instruments. Dataproducts, Diablo, 3Com, 
Hazeltine, Racal-Vadic, Digital Engineering, MICOM, Cipher, U.S. Design, 

Protocol Computers, MicroPro, Microsoft, Polygon and Select. 

CONTROL: 
PC/FOR TH ™ 

GRAPH ICS . GAM ES • COM MUN ICATI ONS • ROBOTICS 

DATA ACQUISITION • PROCESS CONTROL 


• PC/FORTH"': interactive and conversa­ PC/FORTW . . . . . . . . . . . . . . . . . . . .  $1 00.00 

I ncludes interpreter/com piler with virtual memory 
and background multHasking, full screen editor, 

tional, but 20 times faster than BASIC. 

• PCIFOIITH"' programs: highly structured, assembler, many demonstration programs. and 
modu lar, easy to maintain. 1 70-page manuaL Complies with 83-Standard. 

Upgrade to PC/FORTH+ available. • PC FOIITH"': direct control over all inter­ PC/FORTH+@ . . . . . . . . . . . . . . . . . .  $250.00 rupts, memory locations, and i/o ports. Allows creation of FORTH programs up to 1 
• PCIFOIITH"':fu l l  access to DOS fi les and megabyte in size. 

functions. DEMO DISK . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Requires graphics card. • PCIFOIITH"' application programs can 
Extension Packages be compiled into turnkey COM files Forth Cross Compiler . . . . . . . . . . . $300.00and d istributed with no l icense fee. Advanced Color Graphics . . . . . . . . . $1  00.00 

Intel 8087 Support . .  . . $1  00.00 • PCIFOIITH"' Cross Compi lers available 
Software Floating Point . . . . . . . . . . .  $1  00.00 
for ROM'ed or disk based appl ications Interactive Symbolic Debugger . .  . .  $1  00.00 on most microprocessors. PC/G E W Custom Character Sets . . $ 50.00 
PC/TERM for Smartmodem . . . . . .  $ 60.00 • PC/FORTH"': compatible with PC/XT, 
QTF+ Editor/Text Forma"er . . . . . . . .  $1 00.00 
Eagle, CO M PAQ, and a l l  hard d isks. Curry FORTH Programming Aids . . .  $1  50.00 

• PCIFOIITH"' : for PC-DOS 1 .1 and 2.0, Cross Reference Utility . . . . . . . . . . . . .  $ 25.00 

H ierarchical File Manager . . . . .  . . . .  $ 50.00 CP/M-86"', Concurrent CP/M.  
B+ Tree Index Manager . . . . . . . . . . .  $1 25.00 


Trademarks: IBM, International Business Machines B+ Tree File and Index Manager . .  $200.00 
Corp.; CP/M, Digital Research Inc.; PC/Forth+ and intel 8087 Processor . . . . . . . . . . . . . . .  $250.00 

PC/GEN, Laboratory Microsystems Inc. " Starting FORTH" Tutorial . .  . . . .  $ 1 6.00 

Q1C 1!!/i Laboratory Microsystems Incorporated 4147 Beethoven Street, Los Angeles, CA 90066 

Phone credit card orders to (213) 306-74 12 
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HIERARCH'( OF PRIMITIVES 
SHELL 

PORTABLE SOFTWARE TOOLS 
UTI LITY PROGRAMS 

LIBRARY 

PRIMITIVE LIBRARY 

BOOS 

B IOS 

HARDWARE 1 /0  

NONTOOL
APPLICATION 
PROGRAMS 

Figure 1: The hierarchical dependence of in­
terfaces in the CP/M-80 version of the tools. 
At the CP/M level only the BIOS (basic in­
put/output system) knaws haw to do direct 
hardware input and output, and only the 
BDOS (basic disk operating system) knaws 
haw to talk to the BIOS. These clean divisions 
were the key to the early success in maving 
CP/M to many different types of hardware. 
The Software Tools are built in isolated layers 
in the same way. Note that only the primitive 
functions knaw haw to talk to the BDOS. The 
primitives are the communication channel be­
tween the portable tools and a specific operat­
ing system, such as CP/M or MS-DOS. The 
tools themselves can use the primitives or the 
library of utility routines that are also part of 
the tools package. The clean boundaries be­
tween the various interface layers in a system 
such as this are very important for maintain­
ing clean portable programs. Any time these 
separations are violated, the resulting program 
may prave expensive to maintain and difficult 
to mave to new machines. 

world view of the host operating sys­
tem. The task is simple if the tools 
and the new system have similar 
views of the programmer's environ­
ment; the task is difficult if the new 
system has a different view. For ex­
ample, it took less than a week to 
write and test the tools' primitives for 
Unix because Unix's view of the pro­
grammer's environment is similar to 
that of the tools. But implementing 
the tools' primitives on CP/M and 
MS-DOS (which are based on very 
different views) took more than a 
year. 

When implementing the primi­
tives, it is essential to keep in mind 
the two prime directives: maintain 
correspondence of file types and 



ThereS a side 
to the Wang PC 
that IBM would 

© !983Wang laboratories, Inc. 

I•k t Maybe what puts the Wa ng 1 e You 0 Professiona i  Com puter ahead of 
· 

the I B M  PC is what's beh ind it. 
Beca use at the back of the 

Wa ng PC is a series of system • interfaces that ca n tie you into tota l officenoȢe automation now. l n tegra l l i nks that let you • access not on ly otherWa ng eq u ipment, but 
. even most popular databases and ma in­

fra mes, inc lud ing I B M .  
The Wang P rofessional Com puter a lso 

offers a variety of telecom m u n  ications options 
that can access everyth ing from the Dow 
Jones News/Retrieva l® service to electron ic 
mail .  And by s im ply add i ng word processing 
softwa re, the Wang PC turns into the easiest­
to-use word processor on the ma rket. 

Face to face, the 
Wa ng PC is su perior 
to the i B M  PC i n  
speed , com patibi l ity 
and ease-of-use. 

Back to back, there's 
no comparison .  r - - - - - ­
1 For a demonstration of the Wang Professional Computer, call I 1-800-225-9264. Or send this coupon to: Wang Laboratories,

I Inc., Business Executive Center, One Industrial Avenue, Lowell, MA01851.
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When it comes to computer 
furniture, CF&A is head and 
shou lders above the rest. 
How did we get there? By 
offering a top l i ne  of desks, 
workstations, enclosures, and 
printer stands priced to make 
your bottom l ine look good. 
With attractive styl i ng and 
durable construction plus 
personal service and prompt 
del ivery. It a l l  adds up to a top 
l ine of products from a top of 
the l ine company. Computer 
Furniture and Accessories . . .  
our name says it al l .  

erA 

Computer Furniture and 


Accessories, Inc. 

51 5 West 1 32nd Street 


Gardena, CA 90248 

(21 3) 327-771 0 


See us at Comdex booth 517 .  
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avoid interfering with or changing 
the host system. An example of the 
relationship between the tools and 
the host system is illustrated in the 
implementation of the Carousel Tool­
kits on CP/M (see figure 1) . 

File and Directory Names 
The Software Tools view all 110 

operations as actions on named files. 
As in Unix, use of files from within 
programs must be as device indepen­
dent as possible because the program 
does not know whether the 110 is be­
ing done with a terminal, file, or an­
other program . The file to be used is 
specified when the program is run 
instead of when it is compiled. When 
the host provides some sort of direc­
tory structure, it should appear to the 
user as the Unix model of a hierar­
chical directory structure does. These 
requirements have effects at both the 
RATFOR library level and at the tools 
execution level . For example, some 
allowed file names with the tools on 
CP/M are: 

data the file "data". on the 
current directory 

/b/data the file "data" on drive 
B in the current user 
area 

/2/a/data the file "data'' in user 
area 2 on drive A 

/tty the programmer's 
terminal 

/nul the "bit bucket;' a place 
for unwanted output 

/1st the printer 

File names of these forms can be 
used anywhere a file name is 
needed. For example, in the tools 
open primitive, the statement 

fd open= 

("/0/c/foobar.dat", READWRITE) 

results in the file /0/c/foobar.dat be­
ing opened in a mode allowing ran­
dom reads and writes. The command 

diff /1/b/prog. bas pro g. bas 

displays the differences between the 
version of prog. bas on drive B in user 
area 1 and the version in the current 
directory. By putting CP/M's user-

area number at the higher level in the 
hierarchy, a programmer can operate 
within a given area on several drives 
without specifying the user area. In 
accordance with the prime directive, 
a CP/M style of directory naming is 
also recognized (e.g., 
addition, the temptation to further 
follow the Unix style and allow user­
named subdirectories, as opposed to · 

the hard-wired CP/M user/disk 
names, was tempered by the prime 
directive's requirement that all tools 
files be available on the host system 
with recognizably similar names. 

Memory Allocation and Disk 
The tools package includes primi­

tives to dynamically allocate memory 
areas for temporary use within a pro­
gram. This feature has proven easy 
to provide on single-user systems 
such as CP/M and MS-DOS, where 
the programmer has access to all 
memory not occupied by the pro­
gram or operating system. However, 
bulk-storage 110 devices, usually 

· floppy disks, are so slow that it is 
desirable to use as much high-speed 
memory as possible for a cache of 
recently used or soon-to-be-used 
data . These two requirements force 
the dynamic-storage primitives for 
CP/M to share the memory with the 
110 primitives. This provides the 
tools with dynamically available 
storage while using all remaining 
memory to speed up disk operations. 

The Software Tools package also 
enables a user to quickly access the 
large collection of the tools' utilities 
on a small system. Sixty nontrivial 
tools could easily occupy a large 
amount of disk space. Unlike inte­
grated programs in which all func­
tions are available to the user within 
one large complex program, the tools 

. are a collection of single-purpose pro­
grams, each of which must be loaded 
into memory when needed. To pro­
vide both fast program load times 
and small disk-space usage on CP/M, 
the tools were stored on disk as over­
lays of each other. Because they all 
share the common primitives, the 
primitives need be loaded into mem­
ory only once. When a tool program 
is run, only the part of the program 
that is different from one tool to 
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3M introduces the 
Purrrrrrrsonal Printers. 

Quiet, high-quality printers at prices that won 't 
scratch holes in your pocketbook. 

$299, manufacturer's 
suggested retail price, for a 
printer that puts 80 columns 
of  fu l  l-size text, 136 col u m ns 
of comp ressed pri nt, and 
computer-generated graphics 
on cr isp white paper. Or  $249 
for the 40/80-column model. 

Price is  a bout the only way 
that our new 3M Si lent PC 
Printers d raw attention to 
themselves. At home or i n  the 
office, they're virtua l ly 
inaud i ble since their  non­
impact e lectron ic  pr int ing 
elements skim across the 
paper with none of the 
monkeyl i ke chatter that you 
hear from ordi nary matrix 
printers. Result: Less 
distraction for you, and less 
d isturbance to others. 

Our Si lent PC Printers d iffer 
from most other sensi bly­
priced printers in another way, 
too. They p rint sharp, black 
characters from one end of 
the paper roll to the other, 
s ince there's no ri bbon to 
wear out. 

M ai ntenance is  kept to a 
min imum s ince 3M Si lent PC 
Printers have only two moving 
parts: the pin less pri nthead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 d ays 
on Printhead), and they're 
made in  the U.S.A. by 3M, a 
company whose name is  
synonymous with qual ity. 

E i ther serial  o r  paral lel  
i n te rfaces a re avai lable.  Fo r 
l i te rat u re ,  and for the name 

3M Business Communication Products Division 

Circle 2 on inquiry card. 

40180-column Silen t PC Printer 
of a deale r  who can g i ve 
yo u a d e m o n strati o n ,  cal l  
800-538-81 57 Ext. 928 to l l­
f ree. ( I n  Cal i forn ia ,  cal l 
800-672-3470 Ext. 928.) I n  
Canada, call 1-800-268-9055 
and ask for operator #1 1 . O r, 
if the eat's got  you r  tongue,  
mai l  the coupon i nstead. 

r - - - - - - - - - ,
Mail to: 1
3M Business Commu nication 

IProducts Division 
Attn.: G. Collins 1
3M Center-Building 21 6-2N 

ISt. Paul, MN 55144 

D Please send literature on the 1
1new 3M Silent PC Printers and 

tell me where I can buy them. D I'd like a demonstration soon. 

Phone 

1 State ZipL - - - - - - - - ­
3M hears you . . .  

3NI 
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another need be loaded. This has 
proved effective in reducing disk 
usage and program load time. 

Process Control 
The most difficult primitives to im­

plement on single-user microcom­
puter operating systems are for pro­
cess control. Unix views the world as 
process-rich-a place in which pro­
cesses are created for each command . 
The single-user CP/M system, on the 
other hand, supports only one pro­
cess. To provide a Unix-like environ­
ment in this case, the primitives must 
emulate multiple processes. The only 
practical way to simulate several 
parallel processes on a small-mem­
ory, floppy-disk-based system is by a 
sequence of programs that are not ex­
ecuteQ. simultaneously. 

Unix enables process creation and 
program execution by the function 
pair fork and exec (see reference 4) . 
Fork creates a clone process and exec 
overlays the current process with a 
new program. The most common se­
quence in Unix is 

C. ITOH 
Prowriler B510 AP. W 
C a r r a r g e. 120 CPS . 80 cot 
Paral lel  . . . .  . . . . CALL 
Prowriler I I. 1550P. 15"  
Car  ra rge 120 CPS. 132 co l . . 

. . . . • • . . . $645 
Slarwriler F - 1 0. 40CPS. 
D a i s y w he e l .  P a r a l l e l  $ 1  145 

Print master f . l  D. 55 CPS. 
Paral le l  . $1  550 

card wt l h  1Ꮸl�:!k1�111i1:b1alendar . .  $ 1 25 
1 ! 1onal Paral lel .  Game. or Seria l port • • • • • • add S 35 

ᵩ
ma:o:1mum o f  384K RAM. Parallel and Senal ports . 

Game port. SuperDnve and SuperS pool 
ol memory • •  , 64K 128K 192K 256K 320K 384K 

1 1 Senal ports clock 5275 $345 $425 $485 $535 $595 
I Game port • • • • •  , • • • • •  , • , • • •  add $ 35 [I] や

flers a max1mum o f  256K. 1 Parallel and Serial ports. 
clock/calender. S u J,JerDnve and SuperSpool Software. 
Amount o f  memory • • • • • • • • • 64K 12BK 192K 256K 

1 1  options Parallel.  ser1a1 ports clock $285 $335 $385 $435 
W φ  

fters a max1mum o f  5 1 2 K  R A M .  SuperOrive and SuperSpool 
unt of memory • • •  , • , • • • 64K 12BK 192K 256K 

port & clock o o o o • 0 o o $287 $337 $387 $439 
nd Sen a I port or Paral l el port $320 $370 $420 $470 
and additional Sen a I port o 0 $355 $400 $455 $509 

expands MegaPius II !rom 256K-5 1 2 K  o o $330 

fork - wait - continue 
(in the parent process) 

fork - exec - die 
(in the child process) 

The standard tools package pro­
vides a model of this sequence in the 
spawn primitive. Spawn executes a 
program by creating a child process 
and allowing the parent to wait for its 
completion. Because of the relative­
ly slow, low-capacity disk storage 
available on the CP/M and MS-DOS 
systems, the spawn primitive has 
been simulated with a Unix-like exec. 
Therefore, the portable shell could 
not be used, and a new shell was 
written that uses only exec and 
creates a chain of programs that 
always end with a new invocation of 
itself. This new shell can also be used 
on other systems where process gen­
eration is allowed but is restricted or 
slow. 

The spawn mechanism is different 
from those used by other command­
interpreter replacements for CP/M 
that always expect to reside in mem-

AMOEK Video 300. 12 "  H r /Hes . 
G reen . . . . .  . . . . . $ 1 45 
B M L  B M · I 2A. 12"  G r een SB9 
GORILLA. 12" Green.  
H i / R e s  . . . . . • . . . . .  $90 
USI PI I .  g·· Green . • . . $ 1 35 

P12. 12" Green . . .  $ 1 55 

* * * AMBER SCREEN * * *  
·liideo 3 1  0·A. 12" Amber .  
M a d e  fo r  IBM -PC . . . . $ 1 75 
TAXAN KG-12N UY. 1 2·· AMBER 
BOO Dot . . . . . . . 

. 
. . $ 1 50 

US! P13. 12·· Amber . .  . $ 1 7 5  

ORDERS ONLY 
TDU FREE 

1 -800-231-0616 

INFORMATI(JN 

Rana  E l i te  I • • • •  

.ltl.-i:JIIIJ1Elephant  SStSD • • S IB
Elephant SS/DD • . S22 

5 ' , TANDON DRIVES 

T M I OO · I .  S S I D D  
1 6 0 K  . . . . . . . . 
T M 1  00·2. DS t D D  
320K . . . . . . . .  $245 

/ ゃ
../

APPLE COMPATIBLE 
Disk Drive . . . . .  $225 
Controller Card . . . .  S55 •

(!)Hayes' 
M i cromodem I I  S25B 
S martmodem 300 $205 
S m artmodem 1 200 $5 1 9  

Quadram 
Ouad board·64K • $295 
Ouadboard·12BK . $345 
Ouadboard -192K . S3B5 
Ouadboard·256K . $445 

:a c11 b o a r d  has  a pa 

.and ser r a l  port  
Ouadr  am d flve .  Ospool . 
crock 256K ab r l l ly  and  

71 3Ai92-7 1 00 O u admaster  software ifiiir TU ORDER: • • 
Please send money order or cashrers check Persona l 

or company c hecks requrre 2-.J weeks to clear Pnces 
reflect a 3% cash drscount Mastercard!Vrsa accepted 

T 6 1 2 1  Stuebner A1tl1ne Sh1ppmg. insurance & handlmg charges are 3% of total 
M HOUS/Q(J re⩃as 77091 order value by' UPS Grouna. s⩂ro UPS Blue Label Dnces 
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ory. The Software Tools utilities are 
loaded quickly because they use the 
overlay technique. 

Conclusion 
The Software Tools package pro­

vides the features of Unix when Unix 
is not desirable, available, or appro­
priate. The tools incorporate many of 
the features of' Unix : elegance 
achieved through simplicity of style, 
consistency of use, modula:dty, and 
a common-sense approach to pro­
gramming tasks. A large and active 
Software Tools Users Group has 

. 
brought these tools to most operating 
systems. 

Software Tools packages are avail­
able from several sources. A source 
code for the utilities and specifica­
tions for the primitives is available 
from the Software Tools Users Group 
for a nominal charge. If you choose 
to purchase this code, you must write 
your own primitives, which may be 
difficult. 

You may be able to obtain a com­
plete tools implementation for your 
system from someone who has 
already done it for a similar system. 
The tools group distributes versions 
for a few minicomputers and main­
frame systems. These are provided 
without support. 

You may also purchase specific im­
plementations of the Software Tools 
from a vendor. If you do so, you 
should expect a version of the primi­
tives optimized for your system, with 
continuing support and contact with 
the Software Tools Users Group. • 
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Advanced Digital 's new SUPER 
STAR ™ is the first of a family of 
S-1 00-based computer systems to be 
equipped with a 5-1/4" 5-MB Fixed/ 
5-MB Removable Cartridge Win­
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity of up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 

SUPER STAR is the ideal system 
for business, professional, and educa­
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six­
slot motherboard allows plenty of 
room for expansion. 

And as your business grows, 
SUPER STAR can grow with you. If 
you need more memory, just plug it 
in. SUPER STAR is based on the 
S-100 IEEE standard. To add more 
users, simply add Advanced Digital 's 
SUPER SLA VE ™ processor boards 

•CP/M is a trademark of Digital Research Corp. 
Turbo/)OS is a trademark of Software 2000 Inc. 

and TurboDOS* operating system. 
Now you've got an extremely power­
ful, multi-user, multi-tasking, multi­
processing SUPER STAR computer 
system for up to four users. 

SUPER STAR is truely a Super 
computer system. Look at these 
outstanding features: 
• New Slim-Line Profile 
• 5-1/4", 10-MB Winchester Disk 

Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

• 5-1/4", Half-High, 48TPI Floppy 
Disk Drive (Osborne Format 
Compatable) 

• Six Slot Motherboard 

SUPER STAR, SUPER SIX, SUPER SLA VE are 
trademarks of Aduanced Digital Corp. 

• Switch-selectable 1 1 0/220V Power 
• Up to 4 Users With SUPER 

SLAVES And TurboDOS 

• CP/M Operating System Standard 
• One Year Warranty 

SUPER STAR is the perfect sys­
tem for applications requiring large 
data storage capacity, speed, per­
formance, reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5,000, 
SUPER STAR is a SUPER VALUE . 

See the entire Advanced Digital 
product line, including the new 
SUPER STAR, at your local, quality 
computer dealer or contact: 

ADVANCED 
· DIGITAL . 

_ 
CORPORATION 

5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 4722065 ITTSCSMA 

For European Distributor, contact: (714) 8914004 

See us at Comdex booth #378 and #481 .  See us at Compec '83, in Sitron Computer booth #91 37. 



Specifications -----------­

Dimensions --------------
Specifications ----------­

Requirements-------------­

_j 1 Ğ:ğĠġĢģeĤn:ĥJ:Ħħ:84Ĩ::i:ĩ:l 
.::,::5 

Co nve n i ence i s  w h at 
t h e  revol ut i on ary QX-1 0 p l a i n  l an g  uage 
m i c rocom puter  is a l l  abo u t .  And now it 's even 
more s o .  With  1 2  or 20 meg abyte mass storage 
syste·m s  m a n ufact u red by Q u CeS. 

N ow you can o perate yo u r  n ew Epson 
QX�1  0 at peak performance w i t h  the Q u CeS hard 
d i s k  s u bsystem . A l ot more memory.  A lot more 
speed . And conve n ience.  Qu CeS mass storage . 
systems are so re l i ab le  t h at Epson of America 
uses them in i t s  own off ices .  

The new VA LDOCS software system 
wh i c h  ru n s  t h e  QX- 1 0  is s u pp l i ed by Eps o n .  
QuCeS f u rn i s h es t h e  u t i l  i t ies s u c h  as Form at , 
Bac k-u p,  and Tes t .  Altogether an ideal  marr iag e .  
I t  won 't m a�e yo u r  QX- 1 0  a n y  sm arter ;  i t ' l l  j u st 
make it seem t hat way. And at a very low pr ice.  

Storage Capacity­
Unformatted Per Drive 1 2.749, 1 84 Bytes 1 9,998,720 Bytes 

Storage Capacity­
Formatted Per Drive 1 0.0 MBytes 16.0 MBytes 
Formatted Per Cylinder 32,768 Bytes 32.768 Bytes 

Platters 2 2 
Recording Heads 4 4 
Cylinders 306 480 
Data Tracks 1 224 1 920 Performance 
Rotational Rate 3600 rpm oe 1 %  


Data Transfer Rate 5.0 Mbits per second ± I %  


Access Time 

Average Latency 8.33 mi lliseconds ::!:: 1 %  

Seek Time 
Track-to-Track 3 m illiseconds 3 milliseconds 
Average 85 mill iseconds 1 20 milliseconds 
Maximum 205 mill iseconds 3 1 0  mi lliseconds 

Settling Time I 5 milliseconds Physical
Height 5.3" 5.3" 
Width 1 2. 1 "  1 2 1 "  
Depth 1 6.5" 1 6.5"Environmental 
Operating Te mperature 40'F to 95'F / 4.4'C to 35'C 
Non-Operating Te mperature 32'F to 1 35'F I O'C to 57.2'C 
Humidity (Non-Condensing) 8 to 80% Power 
Voltage 1 1  5V AC 
Power 75 Watts 

Q.C.S reserves the right to change specifications without notice or obligation. 

.00 '"'"'ry ooro
ee 

(BOO) 
' ·QCeSinc In Canada : ASAP Computer Products (41 6) 738-0500 Ie

See us at COMDEX! Fall '83, Las Vegas Con ven tion Cen ter, Las Vegas, Nevada, BOOTH #3255 
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Double the Apple II's 
Color Choices 

By understanding how the Apple II generates color, you can extend 
the number of colors available in high- and low-resolution modes 

"That's a great Pac-Man program!" 
Mark said, finally ready to call it quits 
after his fifth game page, as I sat 
amazed at the skill he demonstrated 
using my new joystick. "But it's too 
bad it doesn't have all the computer's 
original colors:' 

"That's true; four colors is all you 
get in the Apple's hi-res mode;' I 
replied. Then we began musing over 
how we could solve the problem .  

A software "painting" package, we 
knew, could provide a wide selection 
of colors but at the expense of resolu­
tion. Such a program would alternate 
the four Apple colors (green, violet, 
blue, and orange) plus white or 
black, yet reduce the number of pix­
els (individual colored dots or picture 
elements) by a factor of 2, 4, or more. 
This approach would provide graph­
ics resolution somewhere bĭtween 
Apple's low- and high-resolution 
modes. 

Color selection can also be im­
proved through hardware; peripheral 
cards provide a wide range of color, 
graphics, and animation capabilities 

'High-Resolution Sprite­
Oriented Color Graphics;' by Steve 
Ciarcia, August 1982 BYTE, page 57) . 
The hardware approach to solving 
the problem, however, requires 
machine- or assembly-language pro­

. gramming and does not employ the 
usual Applesoft BASIC instructions. 

"I can see the advantage of all these 
methods;' Mark said, settling back 
on the couch, "but none of them pro-

by Robert H. Sturges Jr. 

vides full high-resolution color or 
allows me to write HCOLOR = 13 in 
a BASIC program ." 

Our discussion led me to think 
about how the Apple produces col­
or and the way color monitors (or 
televisions) work . Theories on both 
have been covered many times (see 
"More Colors for Your Apple;' by 
Allen Watson III, June 1979 BYTE, 
page 60), so I'll only mention the key 
points to understanding how I 
doubled the size of the Apple palette. 

Phase Shift = Po sition = Color 
To understand how the Apple II 

uses color, consult figure 1, which 
represents the spectrum of a color 
monitor. Only the more basic colors 
(the primaries and a few close 
derivatives) are shown for several 

90 

1 3 5  4 5
BLUE  

CYAN I N DIGO '" "'" 0 """ 0 

YELLOW RED 

ORANGE 
2 2 5  3 1 5  

2 70 

Figure 1: The Apple II's color monitor 
responds to the phase sh ift of the color 
subcarrier. 

reasons. The saturation of the colors 
artd their intensity is normally deter­
mined by a signal not present in the 
Apple video output: the color sub­
carrier. By sending out a string of 
sharply ris ing pulses and the 
3.58-MHz color references, the mon­
itor reacts as if a constant-amplitude 
subcarrier were present. Thus, in 
low-res mode, many colors can be 
created.  

The basic colors themselves, how­
ever, are determined in a more sub-. 
tle way : the relationship between the 
position of a dot and the 3.58-MHz 
reference that is a part of every 
horizontal scan determines the hue. 
The reference signal can be pictured 
as a sine wave stretching from the left 
to the right edge of the usable screen 
area (see figure 2), with 140 cycles. 
Each cycle (a peak and a valley) cor­
responds to 360 degrees of the color 
wheel, and the tint setting on the 
monitor controls the wheel's rotation. 

To illustrate, let's say that 0 degrees 
corresponds to violet and 180 degrees 
to green. If we start from the left edge 
and place a dot there, that dot would 
appear violet. If we instead place the 
dot one-half cycle to the right of that 
point (at 180 degrees), it would ap­
pear green. Similarly, a dot located 
one-quarter cycle away from the 
green dot's position would appear 
blue at 90 degrees and orange at 270 
degrees. 

Because the saturation or intensity 
of the color signal in the hi-res mode 
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cannot be controlled, only these four 
colors are usable. White is just a pair 
of dots side by side that cover half of 
the 360-degree cycle. Most monitors 
do not discriminate this signal as any 
color. 

What HCOLOR Does 
When Applesoft encounters an 

HPLOT statement, which places a 
dot or draws a line of color on the hi­
res graphics screen, it determines 
which horizontal position should be 
used based on the current 
HCOLOR = value. (The HCOLOR 
statement is used to select a color. ) 
For example, HCOLOR = 1 forces all 
dots making up a line to go to odd­
numbered x-coordinates, and the line 
appears green. Note that any colored 
line must alternate on and off dots 
because adjacent dots appear white. 
HCOLOR = 2  causes the dots of the 
same line to plot in even-numbered 
positions, producing violet. On revi­
sion 1 and more recently released 
Apple II boards, an additional 
90-degree phase shift is possible, cor­
responding to the HCOLOR = 4  
through HCOLOR = 7  values. When 
these values are encountered, the dot 
pattern is shifted to the right by half 
a dot position. This shift is ac­
complished automatically in hard­
ware whenever the high-order bit of 
a color byte is set (see figure 3) . 

As the Apple II Reference Manual 
(Cupertino, CA: Apple Computer 
Inc . ,  1979) explains, each color byte 
(7 bits in a row) can be either green, 
violet, orange, or blue, with white or 
black mixed in. This choice restriction 
is based on the way color data is con­
verted into a video signal . 

From Data to Video Signal 
A byte of data from either hi-res 

screen area appears on the Apple's 
data bus during the low-transition of 
the phase-0 clock (see figure 4) . Dur­
ing this time, the computer's 6502 
microprocessor is performing inter­
nal housekeeping chores, and a sec­
tion of logic is busy refreshing the 
memory and ensuring that the data 
appears on the bus at the right time. 
The data is latched by the row ad­
dress select (RAS) line and loaded 
into a pair of shift registers at board 

450 November 1983 © BYfE Publications Inc. 

0 

START OF 
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Figure 2:  A representation of the phase relationship of a pixel. 
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Figure 3: The hi-res bit patterns fo r various HCOLOR = values. 
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locations B4 and B9. The signal used 
to load the data byte is labeled LD194; 
it originates in the timing chain. The 
data bits are shifted out one by one 
on every 7-MHz clock pulse into the 
multiplexer at A9 and finally through 
the latch at B10. This latch uses the 
14-MHz clock to "trim up'' the tim­
ing of the data bits. At the base of Q3, 
the video stream is mixed with a hor­

izontal synchronization pulse and the 
3.58-MHz color reference. 

The high-order bit of each color 
byte is treated somewhat differently 
from the other bits in order to effect 
the phase shift of the data byte. In hi­
res mode, this bit controls the ap­
pearance of data at the output of the 
multiplexer at A9 and delays the bit 
stream by one cycle of the 14-MHz 
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MICROPRO®SOFTWARE GUIDE FOR SYSTEM BUILDING 

How to teach your business procedures 
without all the fancy footwork . 

I
If you're like most people who run 
offices, you've spent a lot of time i 
developing procedures for routine i
office jobs. a 

But until now, teaching people I 
to follow those routines meant t 

•
•

' 
•

•
I 

••constant explanations. And re­ • 
explanations. Especially for offices I • 
with high tum-over: • t

INTRODUCING STARBURST. ® i 
A software system building tool that • 

lets you create your t 
own manage­
ment system 
tailored to your 

•' 

ware programs. 

own office routine s .  
StarBurst inte­

grates all MicroPro 
programs, as well as 
most other leading soft-

CUSTOM-DESIGNED EFFICIENCY 
With StarBurst, you can design your own 
custom menus that prompt even the 

i 
' 
i 

most inexperienced staff member through 
an assigned task. Step by step. In your 
own words. 

So anyone in your de partment can get 
to work immed iately And quickly For in­
stance with a single keystroke, data gener­
ated in InfoStarcan be incorporated into a 
letter written in WordS tar:• All automatically. 

Which means the people in your office 
save hours preparing reports, entering data or 
performing just about any other routine 
procedure. 
Circle 544 on inquiry card. 

StarBurst is also available i11 lnfoStar+, the da ta 
base management system for non -programmers. 

•
• 

t
•
I 

• 
• 

•I 

.. .• . , •. .. '.. .• '· ..
., • ' 

i 
; 

I 
; 

• • • 
. .  ' i . I i TAKING THE 

WORK OUT OF 
ORGANIZING

YOUR OFFICE . • •' 
i • •I I We 've made system '. 

.1 I set-up easy too. Just put 

, 

, ; together a basic model; 
then change it easily 

1 i using StarBurst's 24 
• menu-prompted action I commands. 

I
I 

i You can display cus­
tomized help messages. Re­i peat se ·quences as often as ;. I• i necessary. Even set up systems 

• 
that vary the sequence of what 

I a user should do next. • II 1 i And StarBurst assists you 

i • each step of the way with an I I onscreen tutorial and companion i I I workbook. 

i • So set an example in produc­
t - tivity for the entire office. Walk on i I I over to your computer dealer, and ask 

i ; about StarBurst. For the dealer nearest 
I you, call (800) 443-0100 ext. 948.

• • •' . ' 
' i ,· ;

a I e' . ડ
' . . ' • • • •• •• •

• • • ,. . ,. 
., 

When you start with Micro Pro, 
there's no stopping you. 

For name of the dealer nearest you, phone (800)
443-0100 ext. 948. For more information write 
MicroPro, 33 San Pablo Avenue, San Rafael, CA 
94903. (415) 499-1200. 
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Circle 202 on inquiry card. 

· EMPt.OYMENT 
,~PPORTUNITIES 

r--;;8ટઠ-;;;;;u-;;;-l 
I Teach new program in Robotics a t  a Minneso-

Ita Technical Institute. Salary open. Send re­

I sume tq: Director, Area VoTech Institute, 1
I Granite Falls, NM 56241, phone 612-564-4511 ,  IEOE M/F 

L-------------.J 
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E M PLOYM E NT 
OPPORTU N ITIES 

Section 
BYTE wi l l  featu re a special 
sect ion for recruitment 
advert is ing i n  a l l  future 
issues. 

BYTE is the perfect p lace 
to look for those H i g h  
Technology p rofessionals 
you need - over 400 ,000 
paid su bscri bers. 

Or,  if you'  re l ooking for a 
new posit ion ,  th is  is the 
p lace to featu re a Position 
Wanted ad . 

The cost for any d isplay ad 
i n  th is  n ew E M P LOYM ENT 
O P P O RTU N IT I ES sect ion 
is only $356 per i nch.  For 
quotes on al l  
E M P LOY M ENT 
O P  PORTU N IT I ES ads, or 
any add it ion a.l i nformation 
on recruitment  
advert isi n g ,  ca l l  our 
special recruitment 
telephone sales at 
2 1  2/997-2556. 

Or send i n  you r order to: 

BYTE 
Recruitment Advertising 
Center 
P.O. Box 900 
New York, NY 10020 
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L0194 1 ð300 n•1 ñ 7o nr 
M E M O RY R E F R E S H  
A N D  V I  DEO STO R E  
T I M E  " W I N D O W "  

PROCESSOR DATA 
O N  B U S  

M I C ROPROC E S S O R  
A C C E S S  " W I N D OW " 

Figure 4: Timing signals used by the Apple II to interleave video data and processor data. 

RW 

A N O  

R A S  

A N l  

14 M H z  E X  I ST I N G  
SO C K E T  1 6  ( OV E R  D 1 0 )  

O PT I O N A L  FOR H I R E S  PAG E  2 

* A L L  CONN ECTIONS TO T H I S  4 1 1 6  A R E  IN PA R A LL E L  W I T H  
T H E  E X  I S T I N G  4 1 1 6 AT C 1 0  E X C E PT FOR R W  A N D  D O .  

Figure 5 :  Logic fo r introducing a progra mmable 45-degree phase shift . 

clock. Thus, a pattern of dots that 
would ordinarily appear green is 
shifte d 90 degrĭes (about 70 
nanoseconds or ns) and instead ap­
pears orange. 

Note that all video data is clocked 
through the latch at B10: hi-res, low­
res, and text-bit streams. Also, tn the 
black-and-white hi-res mode, you can 
place a single dot in any of 560 
horizontal positions by choosing the 
HCOLOR = that either shifts or 
passes the byte in which the bit 
appears. 

More Phase Shifts, More Colors 
One way to attain the color be­

tween green and orange, for exam­
ple, is to introduce a 45-degree phase 
shift into the Apple's video circuit 
and provide a means to store this ex­
tra data bit (to shift 45 degrees or not) 

with the corresponding hi-res byte. 
The circuit shown in figure 5 ac­
complishes this shift and adds four 
more colors to the hi-res palette : red, 
yellow, cyan, and indigo. Also, 
because low-res data passes through 
the same circuit, 12 distinct new col­
ors are added for use in low-res 
mode. 

Here's how it works : the phase of 
the 14-MHz clock normally present at 
pin 3 of the 74LS74 at B10 is now con­
trolled by an exclusive-OR gate. If the 
clock appears inverted at this point, 
all signals will be clocked through 35 
ns early (45 degrees) . Because of 
variations in the propagation delay of 
the 74LS194 shift registers, it is 
necessary to replace the 74LS74 at B10 
with the faster 74574. 

The data bits that control the inver­
sion of the 14-MHz clock are stored 



output DA--- - -- - ----- - - - -
--- - -- -- - -

Decimal 

- 1  6293 
- 1  6294 
- 1  6295 
- 1  6296 

Hexadecimal 

C05B 
C05A 
C0 59 
C0 58 

Function 

enable phase shifting 
disable phase shifting 
disable ninth-bit access 
enable ninth-bit access 

Table 1: The address references used to control the Color II board. 

in the 4116 device of figure 5. This 
16K- by 1-bit RAM (random-access 
read/write memory) is wired in 
parallel with the existing 4116 in loca­
tion C10, except for the RW line 
and the DO line. To the programmer, 
it appears that a ninth bit has been 
added to all locations in the lower 
16K bytes of the Apple II .  The ANO 
line is used to control access to the 
bit through the 74LS32. The 
of the RAM is latched by the RAS 
line during memory refresh and 
stored when the data bits of a 
graphics byte are being shifted out . 
The storage time is controlled by the 
LD194 line and can be inhibited by 
AN1, effectively turning off the phase 
shift. Because there is no other access 
to the data bits by the microprocessor, 
the 4116 is used as a write-only 
memory. 

Extending the circuit of figure 5 to 
include hi-res page 2 is easy: another 

4116 wired in parallel with the ex­
isting one at D10 does the trick . The 
RW and DO lines of both new 4116s 
are also paralleled; Apple's built-in 
refresh logic feeds the bit streams to 
the new phase-shift circuit. 

Using the Colors from Applesoft 
The screen shown in photo 1 il­

lustrates that all eight colors can be 
used with no loss of resolution. The 
tint control is adjusted to put the cyan 
midway between green and blue. 
The actual colors that appear depend 
on your monitor or TV and its 
brightness and contrast settings. 

The four memory locations that 
refer to the ANO and AN1 switches 
are shown in table 1. A reference to 
location - 16293 allows the phase 
shift of the 14-MHz clock to be con­
trolled by data in the added memory. 
A POKE or PEEK to - 16294 restores 
normal four-color op eration, 

Photo 1: The Apple Computer Inc. logo displayed with the colors of the expanded h i-res palette. 
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Desi red Color Enabled Color Disabled Color 
HCOLOU R =  N ame HCOLOR = Name HCOLOR = Name 

0 black1 0 black1 0 black1 
1 green 1 green 1 green 
2 violet 2 violet 2 violet 
3 white1 3 white1 3 white1 
4 black2 0 black1 4 black2 
5 orange 1 green 5 orange 
6 blue 2 violet 6 blue 
7 white2 3 white1 7 white2 
8 black3 4 black2 0 black1 
9 cyari 5 orange 1 green1 0  red 6 blue 2 violet 

1 1  white3 7 white2 3 white1 
1 2  black4 4 black2 4 black2 
1 3  yellow 5 orange 5 orange 
1 4  indigo 6 blue 6 blue 
1 5  white4 7 white2 7 white2 

Table 2: The hi-res key color sequence table. 

Listing 1: This program was used to produce the lower half of photo 1. 

10 HCME 
20 POKE - 16293 , 0 :  POKE - 16296 , 0 :  HGR : POKE - 16295 , 0  
3 0  Y = 138 :L = 2 8 : H  = 2 0  + Y 
40 FDR X = 1 '10 L - 2 
50 HCOIDR= 3 
60 HPIDI' X,Y '10 X,H 

70 POKE - 16296 , 0  
8 0  HOlli)R= 4 
90 HPIDI' X + 2 * L, Y '10 X + 2 * L,H 
100 POKE - 16295 , 0  
no HCOIDR= 2 
120 HP!Dr X + 2 * L,Y '10 X + 2 * L,H 
130 HCOIDR= 5 
140 HP!Dr X +  3 * L,Y '10 X + 3 * L,H 
150 POKE - 16296 , 0  
160 HP!Dr X + 4 * L,Y '10 X + 4 * L,H 
170 HCOIDR= 1 
180 HPIDI' X + 5 * L,Y '10 X + 5 * L,H 
190 POKE - 16296 , 0  
200 HCOIDR= 4 
210 HP!Dr X + 6 * L,Y '10 X + 6 * L,H 
220 HffiiDR= 1 
230 POKE - 16295 , 0  
240 HPIDI' X + 6 * L, Y '10 X + 6 * L,H 
250 HmiDR= 6 
260 HP!Dr X +  7 * . L,Y '10 X +  7 * L,H 
270 POKE - 16296 , 0  
280 HPIDI' X + 8 * L,Y '10 X + 8 * L,H 
290 HCOIDR= 2 
300 HP!Dr X + 9 * L,Y '10 X + 9 * L,H 
310 POKE - 16295 , 0  
320 NEXT 
330 VTAB (21) : PRINT "WHITE P.ED YELILW CYPN INDIOO" 

340 Vl'AB (22) : PRINT " BlACK ORANGE GREEN BlllE VIOLET" 
350 VTAB (1) : END 

regardless of the data stored in the 
new ninth-bit locations . Access to the 
new bit is possible after a reference 
to - 16296: all data written to the 
eighth bit of a byte will be copied in­
to the ninth bit. If the eighth and 
ninth bits are to be different, a POKE 
or PEEK to - 16295 is needed to 
disable access to the new bit. Then 
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the eighth bit can be set as desired.  
Listing 1 provides the segment of 

program used to create the lower half 
of photo 1. The colors red and cyan 
require each HPLOT to be executed 
twice: once to set the ninth bit to 1, 
and again to set the eighth bit to 0. 
Table 2 shows a useful set of key col­
ors that, when used in sequence, 

create the extended hi-res color set 
from Applesoft. To plot in a particular 
color, plot the "enabled" color first, 
then the "disabled" color in the same 
location. To prepare a screen image 
for BSAVE command (saving a binary 
image on disk), plot all the enabled 
colors on one hi-res screen and all the 
"disabled" colors on the other. The 
screens can then be combined to 
yield the full-color image through the 
following procedure : 

1. Disable the extended color fea­
tures with the statements POKE 
- 16294,0 and POKE - 16295,0 
(which place the value 0 to hexa­
decimal memory locations C05A 
and C059, respectively) . 

2. Plot your data, substituting the 
enabled colors for the desired 
colors. Plotting can be done with 
Applesoft, the Programmer's Aid 
in Integer BASIC, or any commer­
cial software graphics package. 

3. Use the BSAVE command to save 
the image, calling it !MAGEl. 

4. Clear the screen and plot your 
data again, using the disabled 
colors in place of the desired 
colors. 

5. Use BSAVE to save this image 
under another name; for example, 
IMAGE2. 

6. Combine the images by using the 
statements POKE - 16293,0 and 
POKE - 16296,0 and then retriev­
ing !MAGEl with the BLOAD 
command . Then use POKE 
- 16295,0 and the BLOAD com­
mand to load IMAGE2 into the same space. 

Implementing HCOLOR = 13  
To make the use of table 2 more 

transparent and simplify the BSAVE 
process, a preprocessor can be used 
to interpret otherwise innocuous Ap­
plesoft statements as special func­
tions. Listing 2 was prepared to pro­
duce the same results after prepro­
cessing as listing 1 does. When run 
as is, it causes all the colored squares 
to appear white. Note that in listing 
2 HCOLOR = is spelled differently­
HCOLOUR = -except for its first ap­
pearance. Applesoft will ignore 
HCOLOUR= as a keyword and 
recognize it as the variable HC. The 
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preprocessor uses the variable HC to 
set the HCOLOR = values needed to 
satisfy table 2's color sequence. All 
statements involving HPLOT, DRAW, 
and XDRAW are duplicated, POKE 
statements are added to enable and 
disable the phase shifts, and the cor­
rect HCOLOR = values are inserted. 
Because these keywords are recog­
nized by the preprocessor anywhere 
in . the source program, conditional 
plotting in an IF statement is sup­
ported, but a remark statement that 
carries a keyword can produce 
strange results. 

After preprocessing, the new pro­
gram can be run, listed, and other­
wise used as desired. It can even be 
compiled to improve its running 
time. For long programs, be careful 
to avoid overwriting the hi-res 
memory areas. Listing 3 shows the 
results of preprocessing the program 
of listing 2.  

Preparing a screen for a BSAVE 
command is also supported by the 
preprocessor. To invoke this feature, 
a digit from 1 to 5 is appended to the 
name of the source program. The 
enabled colors are stored in memory 
according to table 3 and the disabled 
colors are on the hi-res screen (1 or 
2) specified by the source program. 
After running the preprocessed pro­
gram and storing the images with 
BSAVE, the full-color screen can be 
recreated as outlined in step 6 above. 

Listing 2: Listing code ready for preprocessing. 

10 Ha-'IE 

20 POKE - 16293 , 0 :  POKE - 16296 , 0 :  HGR : POKE - 16295 , 0  

3 0  Y = 138 : L  = 2 8 : H  = 2 0  + Y :  HCOIJJR= 3 
40 FOR X = 1 TO L - 2 
50 READ HCOIJJUR 

60 HPiill X, Y TO X , H  
70 FO R  K = 2 TO 9 
80 RFAD HCOLOUR 

90 HPiill X +  K * L,Y TO X +  K * L , H  
1 0 0  NEXT 
no RESTORE 
120 NEXT 
130 vrAB (21) : PRINT "WHITE RED 'iELLCW CYAN INDIGO" 

140 vrAB (22) : PRINT " BLACK ORANc;E GREEN BIJJE VIOLET" 

150 vrAB ( 1) : END 
160 DATA 3 , 10 , 5 , 13 , 1 , 9 , 6 , 14 , 2  

Listing 3 :  The results of preprocessing on listing 2 .  

10 Ha.'!E 

20 POKE - 16293 , 0 :  POKE - 16296 , 0 : HGR POKE - 16295 , 0  
30 Y = 138 :L = 28 : H  = 2 0  + Y 
40 FOR X = 1 TO L - 2 
50 READ HCOLOUR 

60 GOSUB 63004 
70 FOR K 2 TO= 9 
80 READ HCOIJJUR 

90 GOSUB 63006 
100 NEXT 
no RESI'ORE 
120 NEXT 
130 vrAB (21) : PRINT "WHITE RED YEILCMl CYAN INDIGO" 

140 (22) : PRINT " BLACK ORANc;E GREEN BIJJE VIOLET" 

150 
vrABvrAB ( 1) : END 

160 DATA 3 , 10 , 5 , 13 , 1, 9 , 6 , 14 , 2  
63001 END 
63002 POKE - 16296 , 0 :  HCOIJJR= 4 * (HC > 7)  : RETURN 
63003 POKE - 16295 , 0 :  HCOLOR= HC - 8 * (HC > 7 )  : RETURN 
63004 GOSUB 63002 : HPiill X,Y TO X , H :  GOSUB 6300 3 :  HPiill X,Y TO X , H  

63005 RFJJ.'URN 
63006 GOSUB 63002 : HPim X +  K * L,Y TO X +  K * L , H :  GOSUB 63003 : HPLOT X +  K * 

L,Y TO X +  K * L,H 
63007 RF.:I'URN 
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T 

T 
T 

DATA 

Listing 4: Pass 1 of the preprocesor. 
10 REM PASS!Last Character Hexadecimal Address 
20 D$ = CHR$ ( 4 )of Name of Picture 
30 HOME : INVERSE : PRINT " COLOR " + CHR$ ( 9 3 )  + CHR$ ( 9 1 )  + " PRE-PROCESS 
OR READY1 2000 - 3FFF 
40 NORMAL2 4000 - SFFF 
50 INPUT "PLEASE ENTER PRCX;RAM NAME " ; A$ 3 6000 - 7FFF 
60 vrAB ( 2 )  : PRINT "CAPTURING FILE " ; A$ ;  SPC ( 25)4 8000 - 9FFF 
70 PRINT : PRINT : POKE 34 , 3  

5 AOOO - BFFF 
8 0  Rlll CREATE A TEXT FILE (PA.SSl . EXEC) WHICH WIIL CAPTURE THE 

Table 3: Preprocessor BSAVE locations. 
(Note: Specify 4 or 5 with caution; this 
will overwrite the DOS.) 

The preprocessor is written in 
Applesoft and consists of three 
passes. Listing 4 shows Pass 1, which 
requests from the user the name of 
the Applesoft source program, which 
is then captured in a text file. Pass 1 
invokes Pass 2 (listing 5), which 
creates a modified version of the 
source program and appends ". PP" 
to the name. Pass 3 is then invoked 
to delete the temporary files needed 
for the processing (listing 6) . The text 
screen displays each function of the 
preprocessor as it occurs. The hi-res 
pages can be written over during pro­
cessing, but DOS and memory errors 
are not trapped. A single disk-drive 
environment is assumed. 

Conclusion 
Doubling the available low-res col­

ors . invo lves the same POKE 
statements listed in table 1, and the 
two-step plotting process is similar. 
To select a new phase-shifted color, 
use the statement POKE - 16296,0 to 
enable the color hardware, then plot 
any color from 8 to 15 (high-bit set) . 
Next, disable the color hardware with 
POKE - 16295,0 and plot the color ac­
cording to table 4. Because the low­
res mode treats a single byte as two 
color nibbles (half-bytes) and only 
one "extra" bit exists per byte, both 
nibbles are either shifted or unshifted 
in color. Photo 2 shows the 32 ad­
dressable low-res colors. 

Another use for hi-res phase shift­
ing is to double the number of 
horizontal dot locations in black-and­
white plots. A total of 1120 horizontal 
positions become addressable, sub­
ject to the restriction that any phase 
shift applies to a full byte. The left 
half of photo 3 was plotted by invok-

Text continued on page 463 
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90 Rll1 NAMED FILE F'OCM BA.SIC IN'I'O A TEXT FILE 
100 PRINT D$"0PEN PA.SS l . EXEC" 
110 PRINT D$"WRITE PASSl . EXEC" 
120 PRINT "LOAD "A$ : REM GF:r IT INTO HEM::JRY 
130 PRINT "LIST" : Rll1 PU IT CN THE SCREEN 
140 Rll1 ADD THE ' CAPWRINC.' STATEMENTS 
150 PRINT " 1  PRINT - CHR$ ( 4 )  " + 
1 6 0  PRINT " 2  PRINT CHR$ ( 4 )  " + 

170 PRINT " 3  PRINT CHR$ ( 4 )  " + 
180 PRINT " 4  PRIN CHR$ (  4) " + 
1 9 0  PRIN "5 POKE33 , 30" 
200 PRINT "6 LIST 10 , "  

"210 PRINT " 7  PRINT CHR$ ( 4 )  + CHR$ ( 3  4 )  + "CLCSE" + A$ +  " .  TEXT" + CHR$ ( 3  4) 

220 PRINT "8 POKE 3 3 ,  39 :END" 
230 PRINT " 63999 REM LAST STATEMENT" : REM JUST IN CASE IT WASN ' T  
240 PRINT " RUN" : REM START THE CAPTURING PROCESS 
250 PRINT "RUN PASS2" : REM LINK TO THE NEXT PASS 
260 PRINT A$ : Rill-1 PASS THE PRCX;RAM NAME 
270 PRINT D$"Cl.OSE PASSl.EXEC" 
280 PRINT D$"EXEC PASS l . EXEC" : REM NCW (".,() DO IT, ALREADY 
Listing 5: Pass 2 of the preprocessor. 

10 Rlll PA.SS2 - PRE-P.RCX::ESSOR 

20 Dlll ST$ ( 100) : Rrn ALLCW UP 'TO 100 ' HPLOT '  STATEMENTS 
30 01$ = "C.,OSUB63002 : "  
4 0  02$ = " :  C.,OSUB630 03 : "  
5 0  D$ = CHR$ ( 4 )  : T$ = CHR$ ( 1) :EN$ = " 6  3999" : R$ = CHR$ ( 13 )  : Rl'$ 
60 INPUT "LOAD FILE " ;  A$ : Rll1 MAGIC TRICK - PASS! EXEC SUPPLIES 
70 REM CHECK FOR BSAVE PAGE # 
80 81-7$ = RIGHT$ (A$ , 1  ) : REM GET lAST CHAR OF NAME 
90 SW = 0 :  Rrn RESET THE SWITCH 
100 IF SW$ > "0" AND SW$ < " 6  " THEN SW = 1: REM SET THE SI-IITCH 
110 POKE 34 , 0 :  vrAB ( 2 )  : PRINT "SCANNING FILE " ;  A$; " . TEXT" 
120 PRINT : PRINT : POKE 34 , 3  
130 PRINT D$"0PEN"A$ " . TEXT" 
140 PRINT D$"READ"A$" . TEXT" 
150 S$ = " " :  REM START OF GET-LOOP 
160 GET B$ : IF B$ < > R$ THEN S$ = S$ + B$ : GOTO 160 
170 PRINT T$S$ : IF LEN (S$) = 0 THEN 150 
180 IF LEFT$ ( S $ , 5 )  = EN$ THEN 32 0 :  REM ALL IXNE WITH INPlJI' . 
190 REM SCAN FOR "H" - A PRELIMINARY LOOK 
200 IN =  LEN (S$)  - S : I  = 2 :  REM MAX SCAN RANGE 

210 MS$ = MID$ ( S  $ , I , l  ) 
220 IF MS$ = "H" OR 1-lS$ = "X" OR MS$ = "D" THEN· 250 
230 I = I + 1 :  IF I = LN THF.N 150 
2 4 0 (".,()TO 210 
250 RF.M GOT ONE; IS IT "HPLOT" 
260 MS $ = MID$ (S $ , I  , 5 )  
2 7 0  IF MS $ = "HPLOI"' OR MS $  = 
280 GOTO 150 
290 Rll-1. YES, IT ' S  A.t\1 HPLOT 
300 K = K + l :  ST$ (K) = S$ 
310 IF K < 100 THEN 150 
320 PRINT D$"Cl.OSE"A$ " .  TEXT" 
330 POKE 34 , 0 :  vrAB ( 2 )  : 

CHR$ ( 3 4 )  + "  OPEN" + A$ + " . TEXT" + CHR$ ( 34 )  
CHR$ ( 34 )  + "DELETE" + A$ + " .  TEXT" + CHR$ ( 3  4) 


CHR$ (34) + "OPEN" + A$ + " .  TEXT" + CHR$ ( 3 4 )  


CHR$ ( 34 )  + "WRITE" + A$ + " .  TEXT" + CHR$ ( 3 4 )  


"XDRAW" O R  MS $  = "DRAI'I " THEN 290 

INCLUDED 

= " :  RETURN" 
THIS 

PRINT "ANALYZING FILE " ; A$ ;  " . TEXT 
340 PRINT : PRINT : POKE 34 , 3  
350 IDl CREATE THE PRE-PROCESSED PRCX;RAM IN A TEXT FILE 
360 PRINT D$"0PEN OUT.TEXT" 
370 PRINT D$ "WRITE OUT. TEXT" 
380 PRINT : PRINT "LOAD" + A$ 
390 K.MAX = K : K  = O : GSN = 3003 
400 REl1 ' GSN '  IS A GENERATED STATEMENT NUMBER 
410 PRINT " 6  3001 END" : RD1 JUST TO BE SURE 
412 PRINT " 6  3002 POKE-1629 6 , 0 :  HCOLOR=4* (HC>7) : RETURN" 
414 PRINT " 6  3003 POKE - 16295 , 0 :  HCOLOR= HC - 8 * (HC > 7 )  : RETURN" 
420 K = K + 1: IF K > KI-1AX THEN 650 

430 S$ = ST$ (K) : I  = 2:LS = LEN (S$) 
440 I = I + 1: IF I > LS THEN PRINT S$ : C.,()T() 420 : Rll1 IXNE WITH THIS STATEI'-lD<T 

Listing 5 continued on page 460 
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-
- - • Your membership is free! I 

I Tell THE SOURCE representative that you 4 That's all it takes! Look for your User's I , Manual and free communications bookI are partidpating in the spedal pro-
motion. give the serial number within two weeks ofreceipt ofthe agree- I 

1 Micromodem Ile (on the modem). and your ment. sales receipt and registration card. 1
creditcard number (VISA. MasterCard. orI tTHE SOURCE requtresa maior creditcard forbilling ofAmerican Express).t You will get your com1ect time to individual members. Corporate I 

may apply for directbilling.I password to THE SOURCE. righton the spot! I 
L - - - - - - - - - - - - - - - - - - - -- - - - - 1  

•suggested retail price. • •60 minutes or more connect time. depending on the day and hour. 
©1983 Hayes Microcomputer Products. Inc. Micromodem lie and Smartcom I are trademarks of Hayes Microcomputer Products. Inc. 

THE SOURCE and AMERICA'S INFORMATION UTILITY are service marks ofSource Telecomputing Corporation. a subsidiary ofThe 

Reader's Digest Assodation. Inc. Apple Computer is a registered trademark ofApple Computer. Inc. 
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Listing 5 continued: 

450 MS$ = MID$ (S $ , ! , 1) 
460 IF as $ = "H" OR MS$ "X" OR f'IS$ "D" THEN 480 
470 r,aro 4 4 0  
4 8 0  HS$ = 11ID$ (S$ , 1 , 5  ) 
490 IF' MS$ = "HPLOT" OR 1'15$ "XDRAlv" OR ï1.'') $ "DRAl•J " THEN 510 
500 GOTO 4 4 0  
5 1 0  RE:r'i GO!' I T ,  NCM SCAN FOR " : "  OR END 
520 J = I + S :  GSN = CEN + 1 
530 J = J + 1 :  IF' J > LS THEN 5 5 0  
540 I F'  HID$ (S$ ,J ,  1) < > " : "  THEN 530 
550 IR = J ­ I :  H$ = .MID$ (S$ , I  , Uil  : Rill H$='I'HE HPLOT SFhi''IENT 
560 Tl\IL$ = " " :  I" J < LS THF.N TJIIL$ MID$ (S$ ,,1) 
570 S$ = LF'.FT $ (S$ , I - 1) + "r,QSUB6 " + STR$ (GSN) + TAIL$ : LS = LEN (S$) 
580 LT = L.11 + LH + 71\ : RFl'ぽ LENGTH OF' THE NE\v STRING 
590 IF' LT < 239 THEN OUT$ = " F "  + STR$ (GSN) + 01$ + H$ + 01 $ + H $ :  PRINT OUT$ 
: (',()'!'() 620 
600 REM IF' H$ IS TOO BIG nF: 1-ITLL NF:ED 1'10RE THAN ONE LINE 
610 IF LT > 238 THEN OUT$ = "6" + STR$ (GSN) + 01$ + H$ : PRINT OUT$ : GSN = GSN 
+ 1 : 0UT$ = " 6 "  + STR$ (GSN) + 02$ + H$ : PPINT OUT$ 
620 IP Sð' = 0 THEN C..SN = r::SN + 1 : 0UT$ = " 6 "  + STR$ (CEN) + "RETURN" : PRINT OUT 
$ : !  = I + 1 0 :  GOI'O 4 4 0  
630 Rill EXERCISE BSAVE OPTION 
640 GSN = GSN + 1 : 0UT$ = " 6  " + STR$ (C..SN) + "POKE 8 , PEEK (  230) : POKE 230 , "  + STR 
$ ( 32 * VAL (SI-7$ ) )  + " :  HCOLOR=4* (HC> 7 )  : "  + H$ + " :  POKE2 3 0 , PEEK ( 8 )  " + RT$: PRINT 
OUT$ : !  = I + 1 0 :  GOI'O 4 4 0  
650 Rill NOR!W. EXIT 
660 PRINT "LIST" 
670 PRINT "SAVE" + A$ +  " .  PP" 
680 PRINT "DELETE " + A$ +  " .  TEXT" 
690 PRINT " RUN PJI.SS 3 "  : Rill LINK TO lAST PASS 
700 PRINT D$"CLOSE OUT . TEXT" 
710 POKE 3 4 ,  0 :  vrAB ( 2) : PRINT "CREATING FILE " + A$ + " .  PP 
720 PRINT : PRINT : POKE 34 , 3  
7 3 0  REH THERE ' S  A HIDDEN OIJTRL-D IN THE NEXT STATEMENT 
740 PRINT "EXEC CUT. TEXT" 

Listing 6: Pass 3 of the preprocessor. 

10 R!'N ])ASS3 - CLF'Al\1 uP UNNF:EJ)F:D FILES 

20 D$ = GIR$ (4)
30 PRINT D$"DELEI'F. OUT .  TEXT '! 
40 PRINT D$" DELETE PASSl . EXEC" 
50 POKE 34 , 0 :  Hñ1E 
60 PHINT "PROCESSINr:: COI'1PLETE " 
70 PRINT D$"CATALOG" 
80 NE\•7 

Color Number 

01 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12  
13 
14  
15  

Normal Color 

black 
magenta 
dark blue 
violet 
dark green 
gray 
medium blue 
l ight blue 
brown 
orange 
gray 
pirik 
kelly green 
yellow 
aqua 
white 

Table 4: Th e extended palette of low-res colors. 
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Shifted Color 

black 
red 
bl ue-violet 
rose 
steel blue 
blue gray 
violet blue 
red violet 
forest green 
tan 
red gray 
orange yellow 
medium green 
light green 
sky blue 
white 

To lind out where we're showing 
off the P1350 printer, call one ol 
these Toshiba distributors: 

COMPU SHOP 
1355 Glenville Drove 
Richardson, TX 75081 
(214) 783-1252 
CYPRESS DISTRIBUTING CD . .  INC. 
1266 Lincoln Avenue 
Suile 109 
San Jose. CA 95125 
(408) 297·9800 
DIG ITAL ENTRY SYSTEMS 
27 Spruce Slreel 
Waltham. MA 02154 
(617) 899-6111 
GENERAL BUSINESS 

COMPUTERS, INC. 
2 North Olney Avenue 
Cherry Hill, NJ 08003 
(609) 424·6500 
GENERAL MICROCOMPUTER 
Georgetown Center 
52303 Emmons Road #26 
South Bend. IN 46637 
(219) 277-4972 
INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Dallas. TX 75229 
(214) 241-1717 
KALTRONICS DISTRIBUTORS, INC. 
702 Landwehr Rd. 
North brook. I L 60062 
(312) 291-1220 
MICRO DISTRIBUTORS 
1 1 794 Parklawn Drive 
Rockville, MD 20852 
(301) 468-6450 or 
(800) 638·6621 
MICROAMERICA DISTRIBUTING CO. 
17103 Kingsview Avenue 
Carson. CA 90746 
(213) 327-6030 
1050 Reminglon Road 
Schaumburg, IL 60195 
(312) 882-0095 
366 Washington Street 
Wellesley. MA 02181 
(617) 431-7660 
1461 Exchange Drove 
Richardson. TX 75081 
(214) 235-3616 
MICROWARE DISTRIBUTORS, INC. 
20415 S.W Blanlon Avenue 
Aloha. OR 97007 
(503) 642· 7679 
MIDTEC ASSOCIATES 
8363 Ouivira Road 
Lenexa. KN 66215 
(913) 541·1711 
MONROE DISTRIBUTING CO. 
2999 Payne Avenue 
Cleveland. OH 44114 
(216) 781-4600 
PARAGON SALES, INC. 
780 Charcot Avenue 
San Jose. CA 95131 
(408) 263-7955 
PREMIER SOURCE DISTRIBUTING 
1882 McGaw Avenue 
Irvine. CA 92714 
(714) 261·2011 
STAR DATA. INC 
4021 N .  30th Streel. Suile 4 
Phoenix, AZ 85016 
(602) 955-9233 
SYSPRINT, INC. 
7777 S. Central Expressway. Suile 2A 
Richardson. TX 75080 
(214) 669-3666 
TRANSALASKA DATA SYSTEMS. INC. 
200 Cenler Court 
Anchorage. AK 99502 
(907) 561·1776 

. . .  Or these Toshiba Regional 
Offices: 

TOSHIBA AMERICA, INC. 
1 7 7  Madison Avenue 
Post Office Box 2331 R 
MorrisiOwn. NJ 07960 
(201) 326-9777 
TOSHIBA AMERICA. INC. 
662 OHice Parkway 
The Colonnade Building 
St. Louis. MO 63141 
(314) 991·0751 
TOSHIBA AMERICA. Inc. 
2555 Cumberland Parkway. Suite 285 
Allanta. GA 30339 
(404) 434-3891 
TOSHIBA AMERICA. INC. 
18017 Sky Park Circle 
Suiles P and 0 
lrv1ne. CA 92714 
(714) 250-0151

In To uch with Tomorrow 
TOSH I BA 
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Nothing shows off 

like oshiba's P1350 

Now there's one three -way printer 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC : Toshiba's P1350. 

But the P1350 is more than com­
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition_ 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high­
speed drafts or switch to letter-quality 
text and graphics. 

The innovation behind this three­
in-one flexibility is Toshiba's print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 

See us at Comdex booth 51 53. 
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Printer. べぺ--:-ほ :.ぼ7 .. ::: ­.. . 

pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern ih the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 cps. . 

When it conies to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro­
duction that can only come from a 
print head capable of200 million · 

impressions and exclusive 180 by 180 
dot- per- inch graphics density pattern. 

In Touch with Tomorrow 

TOSH I BA 
Information Systems Division. TOSHIBA AMERICA, INC. 

Then, if that's not 
enough to pique your 

interest, the Pl350 also 
differentfonts.Variable 

pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. A super -reliable , optional 
sheet feeder. And more. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility ofToshiba's spectacular 
P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or
get more information by c alling, 
toll -free, 1-800-457-7777. 

""'IBM PC to P1350 graphics u t i l  izes PaperScreen and color/ 
graphics adapter. IBM PC is a Trademark of International 
Busi ness Machi nes. Lotus and 1 -2- 3 areTi·ademarkRofLotus 
0l'vl'lopment Corporal ion. © 1983 To:-;hiba America. Inc. 
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Photo 3: A black-and-wh ite example, created using phase-shifted plotting. The left side was 
drawn using selected HCOLOUR= values; the right half was plotted with the standard 
HCOLOR =3 (white) . 

Text continued from page 458 

ing the appropriate colors to smooth 
Robert H. Sturges Jr. (134 Markham Dr., Mt. 

out the lines; the right half was Leba non, PA 15228) is a senior wgineer at 
plotted using the usual HCOLOR = 3  Westinghouse Elect ric Corp. 
(white) . 

Writing a Pac-Man game in all the 
To receive a 5%  -inch disk with the sou rce code original colors is now a little closer to 

for the preprocessor described in this article and 
reality, but it will have to wait. What 12 demonstration programs, send $14.95 to 
we really need is an eight-color hi-res Robert H. Sturges Jr., POB 83, Oakdale, PA 

15071 . screen dump for one of those new 
color printers . . . . • 
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T H w 0 E R D I S 

"After careful study, 
we standardized on the IBM-PC. And the IDE line was the only choice for our add-ons." 

- Randall B. Grossman, Management Analysis Center, Cambridge,MA 

When Fortune 500 companies hire you to plan and implement top management strategies, you just don't have 
room for error. So when Management Analysis Center decided to standardize on add-ons fo r their IBM PCs, they 
wanted the most reliable, most integrated line of products they could fi nd. Their choice? Significantly, IDE. 

"We quickly learned that we wanted an IDE expansion board in every PC" MAC began by trying several other 
brands of add-ons - but things didn't always go as they were supposed to.All that changed when they discovered the 
IDEAplus Combination Card from IDE. Before long they were trying other IDE products. And soon after that, they 
were using all of our products simultaneously: With beautiful, trouble-free results. 

'Now when we install an IDE board, I almost don 't bother to test it. " Of course, one reason people may feel they 
don't have to test our products is because we test them. Not just as components; but as integrated units- and for 100% 

*See all ofiDE's productJ at COMDEX: Shown above, our IOEAboard Memory Card, IOEAplus Combination Card, IOEAComm 1200 Integral Modem, 
and IDEAdisk Winchester Disk Drive (available in 5MB-40MB capacities ) ;  plus our IDEAshare and IDEAnet disk-sharing and nerworking products , 



u N I D 

something 

0 0 E :  

See us at 
ഓcomMH/Fall '83
November 28-December 2, 1983 

Booth Nu mber W948 West Exhibit Hall 
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of their functions. But product performance is only one side of our reliability . . .  -

"Their service is just superb. And we can count on it in all our offices nationwide." Support- that's the other 
side of our reliability.A.nd you 'II find plenty of it at IDE. Across the country, and internationally. It's the kind of support 
that will be there in the future, too, as our line expands.* 

"When it comes to add-ons fo r the IBM PC, it just isn 't worth going 
anywhere else." If reliability across a broad product line sounds like 

you can use, give us a call at 1-800-257-5027 (in Massachusetts, 
call 617-275-4430). Or visit us at COMDEX November 28 to December 2 .  
Either way, we'll get the word out to you on IDE. 

Associates
Better ideas for personal computers .IDEAssociates, Inc., 7 Oak Park Drive, Bedford,MA 01730 

IDEAComm 3278 Mainframe Communications Card, IDEAmini VO Card, and IDEAgraph family of graphics products. 
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Enhance the performance of your IBM® PC or XT with RAM + 3, a new 
multifunction board from Seattle Computer. It combines the most needed 
functions for your PC on a single card. This leaves the PC's other expansion slots 
open for your future needs.  Here's what you get: 

Lithium Powered Clock The RAM + 3 
clock/calendar eliminates the need to manually 
input the date and time each time you power up. 
And the inexpensive lithium battery ensures that 
the clock keeps accurate time even when the power 
is off. 

RS-232 Serial Port It's an easy way to connect letter quality 
printers, modems and other peripherals to your IBM . It's 
compatible with IBM 's Asynchronous Communications Adapter 
and can be selected as either COM !  or COM2 . No translation 
software is required . 

Parallel Printer Port Designed to operate most 
parallel printers, it is functionally identical to and 
completely compatible with the IBM Printer 
Adapter. 
Memory Options To increase the memory 
capacity of your IBM , there are five RAM + 3 
memory options: Ok, 64k, 128k 192k, and 256k. 
The memory expansion boards are socketed and 
expandable in 64k increments to 256k . For users 
who do not need to increase the memory of their 
PC but want the clock and added port capabilities, 
a no memory, unsocketed RAM + 3 is also 
available. 
FLASH DISK'" and FLASH PRINT'" To 
dramatically improve your PC 's throughput , 
FLASH DISK lets you designate as much as 576k 
of RAM as a disk drive . And with FLASH PRINT, 
you can compute and print simultaneously. 
FLASH PRINT is a user definable buffer that lets 
you select, in l k  increments, as much as 63k of 
memory as a buffer. Your printer can run at its 
maximum speed while you continue to compute. 

RAM + 3 is Available and Affordable Seattle Computer RAM + 3 boards are 
available through a nationwide network of retail outlets including Computer Land 
stores . For the location of the outlet nearest you call toll free : 

1-800-426-8936. 
RAM + 3 prices start at $210.00* 

*(Unsocketed, no memory version; 

$395 for the expandable 64k version) 

®[BM is a registered trademark of International Business Machines Corporation 
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Seattle Computer Products, Inc .  , 
1 1 14 Industry Drive , Seattle, WA 98188 
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A Character Editor for the 

IBM PC 


The Font program replaces part of the IBM PC's 

character set with user-defined symbols 


Designed to display musical nota­
tion on the IBM Personal Computer's 
screen, a BASIC program called Font 
lets you substitute custom symbols 
for a portion of the computer's stan­
dard character set. And even if you're 
not interested in character-set design 
and manipulation, you might still 
find this article of interest-Font 
makes heavy use of softkeys (assign­
able keys) and softkey trapping, thus 
demonstrating techniques you can 
use in a wide variety of programming 
chores.  

Hardware Requirements 
Font is designed to run on an IBM 

Personal Computer (PC) with 64K 
bytes of RAM (randqm-access read/ 
write memory), an SO-character by 
25-line high-resolution monitor, a 
color-graphics-monitor adapter, a 
5% -inch disk-drive adapter, and 
BASICA (the advanced BASIC inter­
preter); you can, however, modify it 
to run with less equipment. 

Before considering Font's operation 
in detail, consider how the IBM PC 
handles character display during nor­
mal operation . It features a standard 
font consisting of 256 characters 

by Raymond A. Diedrichs 

(listed in reference 1, appendix G), 
each of which is assigned a code 
ranging from 0 to 255. The decimal 
code 65, - for example, signifies the 
capital letter A .  The computer 
displays each character within an 8­
by 8-dot box on its screen, and 
displaying A, for instance, is merely 
a matter of illuminating specific dots 
within the box. An integrated circuit 
called a character generator stores the 

The IBM Personal 
Computer displays 2 5 6  

standard characters 
using an on-board 

character generator. 

box patterns for all 256 characters; to 
display a character, the computer's 
display electronics looks up that 
character's code in the character 
generator and illuminates the cor­
responding dots on the screen. 

The computer isn't limited to dis­
playing the patterns stored in the 
character generator, however. It has 
two graphics modes-Screen Modes 
1 and 2-that allow substitution of 

custom patterns for the upper 128 
standard patterns (the ones above 
hexadecimal 80) . Reference 2 (pages 
3 through 6) provides a terse discus­
sion of the substitution mechanics. 

Essentially, to substitute your own 
patterns when the computer is in 
Screen Mode 1 or 2, you need only 
write the starting memory location of 
your custom set of box patterns into 
the 8088 microprocessor's interrupt 
vector 1F hexadecimal, located at 
memory location 125 (decimal) . You 
can think of this vector as a flag 
variable that the computer tests when 
it's in a graphics mode and com­
manded to print a character whose 
code is greater than 127. If the 
variable is not 0, the computer 
assumes that the value is a pointer to 
the custom pattern table, and it 
displays the custom pattern rather 
than the standard one . 

In summary, then, redefining char­
acters when using the PC requires 
placing the computer in a graphics 
mode, storing the address of a re­
placement pattern table in interrupt 
vector 1F hexadecimal, and generat­
ing and loading the pattern table that 
reflects your custom character set. 
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PREVENT THE DISASTER 
OF HEAD CRASH AND 

DROPOUT. 
The war against dust and dirt 
never ends. So before you boot­
up your equipment, and 
everytime you replace a 
cassette, disk or drive 
filter, be sure to use Dust-Off II ;  
it  counteracts dust, grit and lint. 
Otherwise you're flirting with 
costly dropouts, head crashes 
and downtime. 

Dust-Off II is most effective 
when used with Stat-Off II .  Stat­
Off II neutralizes dust-holding 
static electricity while Dust-Offii 
blasts loose dust away. There's 
al?O the Dual Extender and Mini­
Vac for vacuuming dust out of 
hard-to-reach places. 

Photographic professionals 
have used Dust-Off brand 
products consistently on 
their delicate lenses and 
expensive cameras for 
over ten years . They 
know it's the safe, dry, 
efficient way to contami­
nant-free cleaning. 

Cleaning not provided by liquid 
cleaners. 

Dust-Off II's remarkable 
pinpoint accuracy zeros in on the 
precise area being dusted. And 
you have total control-every­
thing from a gentle breeze for 

Stat-Off II neutralizes dust-holding 
static electricity from media and 
machines. 

delicate computer mechanisms 
to a heavy blast for grimy dirt. 

Don't let contamination dis­
rupt your computer operation . 
Stock up on Dust-Offii-the ad­

vanced dry cleaning system, 
at your local computer or 

office supply dealer. 
Or send $ 1  .00 (for 

postage and handling) 
for a 3 oz. trial size and 

Dust-Off II 
The safe dry cleaning system 

Falcon Safety Products. Inc. . 1065 Bnstol Road, Mountams1de. NJ 07092 
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Font Generation Using Softkeys 
When you design a character set, 

the effort divides into three parts: 
character design, experimentation 
with designed characters, and design 
refinement. 

Reflecting this division of effort, 
Font offers the following functions: 

•character editing 
•experimental use of characters 
•experiment saving 
•experiment loading 
•character-pattern saving 
•character-pattern loading 

The first two functions further 
divide into subfunctions. The char­
acter-editing function, for example, 
includes four subfunctions: 

•defining a character as edited 
•copying a pattern from some other 
character 
•erasing a character pattern 
•aborting the current edited version 
of a character 

The PC's softkeys make programs 
divided into functions and subfunc­
tions easy to implement and use. The 
Font user is guided from function to 
subfunctiqn by means of the softkeys 
and the softkey menu displayed on 
the bottom (twenty-fifth) screen line, 
or menu line. Also, the softkey tech­
nique prevents confused users from 
trying to use features of one function 
after invoking another function. Only 
those operations displayed on line 25 
can be selected; the computer thus 
ensures that only appropriate fea­
tures can be chosen. 

Font uses softkeys (both function 
and cursor) in the trap mode, as op­
posed to the generate-character­
string mode. In the trap mode, each 
enabled softkey is assigned both a 
trap subroutine and a menu phrase 
that's displayed on the screen's menu 
line. When an enabled softkey is 
pressed, the assigned subroutine is 
executed regardless of any other pro­
gram line that is executing. No IN­
PUT statements are required here, 
thus eliminating the insatiable 
prompting "?" and "Redo from start" 
command. 



Circle 

PRACTICAL PERIPHERALS 

INTRODUCING 
1HE 1WO·PRINTER 
PRINTER BUFFER: 
MICROBUFFER I I +  

367 on inquiry card. 

Like all Microbuffer models, the Microbuffer II+ 
eliminates waiting for your printer to finish 

before you can use your computer again. It allows 
you to print and process simultaneously. 

But the Microbuffer II+ has one unique quality 
not found in any other Microbuffer: it can be used 
with virtually any printer-serial or parallel, or both 
at once!If you have an Apple II, II+ , II!e and more than 
one printer, Microbuffer II+ can eliminate a 
tremendous bottleneck. 

While your parallel printer is going at full 
speed, your serial printer can be printing the same 
file or a different file right along with it. And you 
can be using the Apple to do something else at 
the same time. 

The Microbuffer II+ printer interface will fully 
support the Apple IIe SO-column format. And it 
allows an 80-colurnn screen dump from the 
Videx " 

so-column board in your Apple II or II+ . 
Perhaps, best of all, Microbuffer II+ is versatile 

and smart. It supports over 30 commands for text 
formatting, sending printer controls , printing screen 
dumps and setting up the Mil+ itself. AND it 
includes graphics print routines for nine popular 
printers as well as 8 additional graphics printing 
commands. Whether you have 1 printer or 2, 
Microbuffer gives you the maximum amount of 
printing flexibility in the minimum amount of time. 

The new Microbuffer II+ is available now in 
16K, 32K, and 64K models. Ask your dealer for a 
demonstration , or for further information. 

MICROBUFFERᏦ· 
SO WHAT ARE YOU WAITING FOR?.. 

Another fine = =  
product from 

3 1 245 La Baya Drive, Westlake Village, CA 9 1  362 
1 2 1 3 )  9 9 1  ·8200 • TWX 91 0-336·54 3 1  

See us at Comdex corner of 1 56 & 257. 
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KEYI 3 1  

1 0 25 

Lines 1000-1999 Softkey routi nes 
Lines 2000-2999 Character-edit utilities 
Lines 3000-3999 General utilities 
Lines 4000-4999 Character-pattern 

load/save 
Lines 5000-5999 Character edit 
Lines 6000-6999 Character experimenta­

tion 
Lines 7000-7999 Experiment load/save 
Lines 8000-8999 Initialization 
Lines 9000-9999 MAIN 

Table 1: Memory assignments for the 
subroutines in the program shown in 
listing 1. 

Softkeys in Use 
Let's see how Font manipulates 

softkeys . The program is given in 
listing 1, and Font's road map is 
shown in table 1. The table indicates 
that Font's module MAIN starts at 
line 9000 of listing 1. 

MAIN executes an infinite loop : 

DO FOREVER 
IF SUBROUTINE_HAS_RUN 
IS TRUE 

PERFORM MAIN SOFTKEY 
INITIALIZATION 
SHOW SCREEN PROMPTS 

ENDIF 
END DO 

The SUBROUTINE_HAS_RUN 
flag (variable FSUBR) is set true dur­
ing initialization and by any function 
module that is executed. MAIN loops 
patiently and does very little work. 

So what happens when a softkey 
is pressed? To answer that, first look 
at the subroutine MAIN uses to set 
up the softkeys for its functions. 
Listing 2 is a simplified version of this 
subroutine, showing only the setup 
for the F1 key. Softkey F1 is assigned 
the word "STOP" and a trap subrou­
tine starting at line 1040. When 
MAIN is executing and you select the 
STOP function by hitting Fl, the PC's 
BASIC interpreter instantly ceases to 
execute MAIN's program statements 
(it remembers where it left off, how­
ever) and begins executing Fl's trap­
routine statements beginning at line 
1040. If you glance at line 1055 in 
listing 1, you'll see that this is in fact 
the driver for the STOP function-it 
closes all files and executes a STOP 

Text continued on page 476 
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Listing 1: The Font character editor for the IBM PC. 

1 0 0  REM FOtH E D I T OR \.' 1 .  0 
1 0 5  REM 

1 1 0  REM R.  A,  D I EDR I C H S  1 2  APRI L ,  1 982 

1 1 5  REM 

120 GOTO 8005 

1000 REM 

1005 R E M  SOFTKEY ROU T I NE S  

1 0 1 0  R E H  

1 0  1 5  I F  E R > M H#R THEN E F\ = E R - 1  

1 0 2 0  RETU RI# 

1 0 .2 5  I F  EC>M I HC THEij EC=EC- 1 :  

1 0 3 0  R E T  U RI# 

1 0 3 5  I F  EC<MAXC THE I# E C = E C t 1  : 

1 0 40 RET U RI# 

1 0 4 5  I F  E R<MAXR THEr# EF< = E R t l  
1 0 50 RETURtj 

1 0 5 5  CLOS E :  STOP : RETUF\1# 

1 0 60 FSUBR= 1  : RETURN 

1 0 6 5  FABORT= 1 :  RETURN 

1070 FDEF INE = 1  : RETURN 

1 0 7 5  F CO P Y= 1  : RETURN 

1 0 80 FERASE= 1 :  RETURN 

1 0 8 5  FREPEAT =  1 :  RETURN 

1090 REM D ISPLAY PSEUDO CURSOR 

' CURSOR UP 

FCHNG= 1 ' CUF<SOR LEFT 

FCHNG = 1  ' CURSOR R I GHT 

' CURSOR DOWrj 

' ST O P  

' RETURN 

' CE D I T  ABORT 

' CE D I T  DEF I N E  

' CE D I T  C O P Y  

' CE D I T  ERASE 

' CUSE REPEAT 

AT I ER o EC l U N T I L  USER DATA E N T R Y  O CCURS 

1095 X=I E CtCOFF l*B : Y=C ER tROFF l*B : GET I X  o Y  I-I  X t 7  o Y t 7  l o CU R  : R$=" " 

1 1 00 W H I L E  R $ = "  " AND F S UBR=O AND FABORT=O A N D  F D E F I N E = O  AHD F REPEAT=O 

AHD FCOPY=O AND FERASE=O AND FDUMP=O 

1 1  0 5  P U T  I X  o Y  i o CURSOR o PSET : R $ = I  NKEY S :  P U T  I X  o Y  i o CU R o  PSET 

1 1 1  0 X=I ECtCOFF iaB : Y = I  ERtROFF I*B : GET I X  o Y  l-I  X t 7  o Y t 7  1 o CUR 

1 1 1 5  WEIW 

1 1  Īī0 RET URI# 

1 1 25 R E M  NULL ALL SOFTKEYS 

1 1 30 F OR I=1 TO 1 0 :  tĬEY I , " "  : tĭEYI I I  OFF : t#EXT I 

1 1 35 F OR I = 1 1  TO 1 4 :  K E Y I  I I OFF : NEXT I 

1 1 4  0 RET URtj 

1 1 4 5  R E M  M A I N  MODE SOFT K E Y  SETUP 

1 1  5 0  GOSUB 1 1 25 

1 1 5 5  KEY 1 r " STOP "  : KEY 2 o " CLOAD" : KEY 3 o " CSAVE "  : 

1 1 60 K E Y  5 o " CUSE "  : KEY 6 o " ELOAD" : K E Y  7 o " ES A V E "  

1 1 65 O N  K E Y I  1 I GOSUB 1 055 : 

1 1 70 O N  K Et 4 1  GOSUB 50 1 0 :  

1 1 7 5 ON KEYI 7 1  GOSUB 7070 

1 1 80 FOR I = 1  TO 7 :  KEYI I I 
1 1 85 RETURN 

1 1 90 R E M  CEDI T MAIN SOFKEY 

1 1 95 GOSUB 1 1 25 

1 2 0 0  KEY 1 r "  RETURN" 

1 2 0 5  O N  KEYI 1 I GOSUB 1 0 60 

1 2 1 0  KEY I l l  ON 

1 2 1 5  R E T URtį 

ON K E Y I  2 1  G O S U B  4 0 1 5 :  


ON KEYI 5 1  GOSUB 6 0 1 0 :  

. 

ON : NEXT I :  

SETUP 

1 2 2 0  R E M  CECil CHARACTER SOFTKEY SETUP 

1225 GOSUB 1 1  25 

1230 KEY 2 r " COPY "  : KEY 3 o " ERASE" : KEY 

1235 Qlj t:EYI 2 I GOSUB 1 07 5  : ot# t⨽EYI 3 I 

1 2 4 0  ON KEYI 5 1  GOSUB 1 065 : ON 

1 2 7 0  H IN R =O : MAXR=7 : ROFF=CEDROWtl 

1 2 7 5  M I NC=O : MAXC=7 : COFF= CEDCOLt30 

1280 RETURt# 

1 2 8 5  R E M  CUSE SOFKEY SETUP 

1290 KEY l o " RETURN" : KEY 2 r " REPEAT " 

1295 ON KEYI 1 1  GOSUB 1 060 : ON KEYI 2 1  

1300 O N  K EY< 1 1  1 GOSUB 1 0 1 5  

1 3 0 5  O H  KEYI 1 2 1  GOSUB 1 0 2 5  : O N  KEYI 1 3 1  

1 3 1 0  KEYC 1 1  O N :  KEY1 2 1  ON : K E Y I  1 1  I O N :  

1 3 1 5  DEF SEG : POKE 1 06 o 0  

1320 ER=O : EC=O : FCHNG= O :  FFREPEAT= O :  

1325 M I N R = O :  MAXR=EXPROW : ROFF=CUSROW 

1330 M I NC=O : MAXC=EXPCOL : COFF=CUSCOL 
1335 RETUr.:t# 

2 0 0 0  R E M  

2 0 0 5  REM CHARACTER E D I T  U T I L I T I ES 
20 1 0  REM 

20 1 5  R E M  REHEHBER CHARACTER DATA 

2 0 2 0  liEF SĲG= 0 . 
2 0 2 5  F OR I = O  TO 7 

2030 OLD(  I >=PEEK( T A BLEADDR+( C H A R - 1 2 8  l*8t·I  ) 

20 3 5  t#EXT I 

2040 RET URI# 

2 0 4 5  R E M  R ESTORE OLD C H A R A C T E R  D A T A  

2050 D E F  S E G =  0
20⨿j5 F O R  I = O  TO 7 
2 0 6 0  POKE I T A B L E A D DR H  CHAR- 1 28 1*8 t i  l o O L D I  I I 

2 0 6 5  t⩀EXT I

2 0 7 0  R E TURN 
2 0 7 5  R E M  D I SP L AY A CHARA C T E R  AND ITS DATA

2030 CEF SEG= 0 :  GOSUB 2 2 1 5
2 0 8 5  F O R  I = O  TO 7 

2 0 9 0  VALUE=PEEKI T A B L E A D D R t i  CHAR- 1 28 1t8 t i  I 

KEY 4 o " CE D I T "  

ON GOSUB 4055 

ON K EĮ 6 1  GOSUB 7005 

K E Y I  1 1  1 G O S U B  1 0 1 5 :  O N  K E Y I  1 2  1 G O S U B  

1245 O N  KEYI 1 3  1 GOSUB 1 035 : ON KEYI 1 4  1 GOSUB 1 0 4 5  

1 2 5 0  KEYI 2 1  ON : KEYI 3 1  O N  : KEYI 4 1  ON : K E Y C  5 1  ON 

1255 tİEYI 11 I ON : t⨾EYI 12 I o t# :  tĳEYI 13 I ON : t:EYC 1 4  I Qij
1260 DEF SEG : POKE 1 0 6 o 0  

1 2 6 5  E R= O  : EC=O : FCHNG= O :  FREPEAT=O : FCOPY = O  : F E RASE=O 

D E F  SEG : POKE 1 06 o 0  

4 o " DE F I N E "  : KEY 5 r " ABORT " 

GOSUl< 1 080 : Qtj tへEYI 4 l GOSUB 1 0 7 0  

GOSUB 1 085 

GOSUB 1 035 : O N  KEYI 1 4  1 G O S U B  1 045 

ıEYC 1 2  1 O N  : KEYI 1 3 1  O N :  K E Y <  14 I ON 

F C OPY= O :  FERASE=O 

Listing 1 continued on page 472 





Circle 216 on inquiry card. 

0 Six expansion slots plus power supply 0 Brings system total to ten slots 0 No special addressing, part of PC 110 bus0 Compatible with all PC expansion 
cards0 No noise-no fan 

An expansion chassis is a must for any­
one who needs to go behind the PC's 
minimum configuration. Simply plug the 
!-Bus Six-Pac Expansion Chassis into one 
slot of your PC-and you've doubled 
your expansion slots from five to a total 
of ten. There's no special addressing or 
software required. Cards plugged into the 
Six-Pac perform exactly as if they were 
in the main system unit. 

And there's plenty of power, too, be­
cause chances are your PC will run out of 
power before it runs out of slots. The Six­
Pac's 40W supply quietly powers its own 
slots, with negligible power drawn from 
the PC. 

It's only $695, including 18" shielded 
interface cable (or $755 with a four-foot 
cable). Call us today for all the details. 

Call toll free: (800) 382-4229 
in California call (619) 569-0646

The 1-Bus Six-Pac Expansion Chassis 
I-!3U5 8863 Balboa Avenue San Diego, CA 92123 STJS TEMS 
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Listing 1 continued: 
2 0 9 5  G O S U B  2 1 1 5  
2 1 0 0  NEX T I 

2 1 0 5  LOCATE C E DROP t 1 1 o  C E L C OL t 3 1  : P R I N T  " 0  1 2345S7 " 
2 1 1 0  R E T U RIǥ 
2 1  1 5  R E M  D I SPLAY P I X E L S  I N  A CHARACTER R O P  

2 1 2 0  ROW$ = " II 

2 1 2 5  CHARSH=VALUE 
2 1 3 0  FOR J = 1 TO 8 

2 1 3 5  I F  C CHARSH MOD 2 1= 1  THEN P I X ELS = " - "  E L S E  P I  X E L S = "  " 
2 1 4 0  ROWS=P I XE L i  tROWI 
2 1 4 5  CHARSH= I N T C  CHARSH/2 1 

2 1 50 tAEXT J 

2 1 5 5  LOCATE CEDROP t 2  t i  o CECCOLt27 : P R I N T  I i "  " 1  R0 W t  
2 1 60 RETU RtA 

2 1 6 5  R E M  PUT E D I T  PATTERN I N  l HE CHARACTER TABLE 
2170 VALUE=O 

2 1 7  5 ADDF[=TABLEA[: [:F: t· I r\T( CI 1AF< ··- 1 28 ) :i1.8 t-CROW 

2 1 8 0  I F  A DD R > A D CRMAX THEN R E T URN 

2 1 8 5  D E F  SEG = O :  

2 1 9 0  VALUE=PEEK C  ADDR I :  V A L UE=VALUE OR 2 1 (  7 -E C  I 

2 1 9 5  I F  RS=EDCHAR$ T HEN VALUE=VALUE DR 2 1 (  7 - E C  I 
E L SE VALUE= VALUE AND NOT:  2 1 (  7 -EC  I I  

2200 POKE ADDR o VALUE 

2205 I =ER : LOCATE C E DRO W o  CEOCOLt35 : P R I N T  CHRtC CHAR I :  GOSUB 2 1 1 5  
22 1 0  RET URIA 
22 1 5  R E M  D I  SPLAY A CHARACTER 

2220 LOCATE CEDROW o CEDCOLt34 : P R I NT SPACEIC 2 5  1 
2225 LOCATE CEDROW r CEDCOLt34 : P R I N T  " J " I CHRIC CHAR l l " [  " r  CH A R - 1 2 8  1 "  ( "  I CHAR I " ) " 

2 2 3 0  RETURN 

2235 R E M  COPY A CHARACTER 
2240 FCOPY=O 

2245 BCASKI=SPACEIC 1 9  ltCHRSC 13 l tSPACESC 1 S l :  FCURSOR=O 

2250 ASKI = "  COPY FROM C H A R A CT E R "  tCHRSC  13 1 t " CODE C 0 - 1 26 l "  
2255 ENPROW= 1 4 !  ENROW= 1 5 :  ENCOL= 1 4 :  G8SUB 3 0 1 5  
2260 L OCA TE ENPROW r 1 :  P R I N T  BCASǦ$ 

2265 IF ENTRYI= "  " T HEN R E T URN 
2 2 7 0  FROMZ=VALC ENTR Y S  l :  IF FROM1 (0 OR FROMǧ) 1 Ǩ7 T HE N 2255 
2 2 7 5  DEF S E G =  0 

2280 F OR 1 =0 TO 7 
2285 VALUEZ=PEEKC T A B L E A DDRtC FROMl l $8 t i  l 
2290 POKE C T ABLEADDRti C H A R - 1 2 8  1 i 3 t i  l r  VALUEl 

2295 t⨺ EXT I 
2300 GOSUB 2 0 7 5  

2305 R E TURN 

23 1 0  REM ERASE A CHARACT ER 
23 1 5  F ERASE= O 

2 3 2 0  DEF SEG= 0 

2 3 2 5  F OR I = O  TO 7 

2330 POK E C T A BLEADDRtC C H A R - 1 2 8  l*B t i  l r O  
23 3 5 ljEXT I 
2340 GOSUB 2075 

2345 R E TUF:N 
2350 R E M  C HANGE ONE D I SPLAYED CHARAC T ER C O D E  

2355 R=2 
2360 IF CHAR>247 THEN R = B  ELSE IF CHAR>207 TH EN R = 6  ELSE I F  C H A R >  1 S7 l HEu R=4 

2365 C=C I CHA R - 1 2 8  1 MOD 4 0  1 * 2  t 1 

2 3 7 0  LOCATE R r C :  P R I N T  CHRIC CHAR I I  ! RETURN 
3000 REM 

3005 R E M  G E NERAL UT I L I T I E S 

30 1 0  F: E M  

30 1 5  R E M  P OS I  T I  ON CURSOR AND I NPUT EN T R Y $  

3020 E NTRY$= "  " :  Rl= " "  

3025 LOCATE E N PROW r  1 !  P R l N T  ASǩS : LOCATE E N R O W  o EN COL : P R I N T  SPACESC 4 l  

3 0 3 0  W H I LE RS ()CHR$( 1 3  1 A N D  FSUBR=O AND F REPEAT=O AND FDUMP=O 

3 0 3 5  I F  FCURSOR=1 THEN G OSUB 1070 ELSE R S = I N K E Y $  
3 0 4 0  I F  RI>= " O "  A N D  Rl (= " 9 " THEN E N T R Y S = E N T R Y S  tRS E L S E  G O SUB 30S5 
3045 LOCATE ENROW r E N C O L  : P R I N T  E N T R Y $  

3 0 5 0  I F  LENC ENTRY $  1)3 T H E N  L O C A T E  ENROW r E NCO L  : P R I N T  SPACESC  4 1  ! E N T R Y $ = "  " 

3 0 5 5  WEND 

3060 RETURN 

3065 REM DELE T E  LAST CHAR F R OM E N T R Y S  

3 0 7 0  I F  LEW R S  l=2 T H E N  I F  A3C(  R l GH T S C  R t  , 1 l l : >83 T H E N  REl U R {  

3 0 7 5  I F  LENC RI 1= 1  T H E N  I F  A SCI R$ 1 (>8 T H E g  R E T JR ⨼  
3 0 8 0  I F  LEW ENTRYI I=O OR LEv R i  i=O T H E N  REl U R N  

3085 E NT R YǪ = L E F T I C  E N T R Y S  o LENI  ENTR Y I  I - 1  1 
3090 LOCATE ENROW o ENCOL : P R I N T 3PACE t C  4 l 
3 0 9 5  RETURN 

3 1 0 0  REM D I SP L A Y  CURRENT EXPER I MENT 

3125 FOR I = O  T O  E X P ROW 

3 1 3 0  . LOCATE CUSROW t i  t l r CUSCOL  -3  ! P R I ⨻ T  
3 1 3 5  LOCATE CUSROW t l  t 1 r  CUSCO L !  P R I N T  , , 
3 1 4 0  R E M  LOCATE CUSROǫ t l  t 1 o  CUSCO L t l  
3 1 4 5  FOR J = O  T O  E X P C D L  

3 1 5 0  FTd tn CHF:'$( EXf' E fi l  MEin C I , ,J l 1 ;  
3 1 5 5  twEXT ,J 
3 1 6 0  F'R r tn " "  
3 1 6 5  tAEXT I 
3 1 7  0 r.: ETURI| 

3 1 7 5  R E M  D I SP L A Y  ALL CHARACTER CODES 

3 1 8 0 LOCATE D I SPROW r l :  P R I N T  SPACE$( 80 1 :  L O C A T E  D I 3PROW r l  
3 1 85 PR I N T  ROWLABEL$ 1 "  " i RO W L AB E L I  I " " I  R O W LABELS I "  " i  ROWLA&ELS 
3 1 9 0 F OR I=O T O  2 

3 1 9 5  F O R  J = O  TO 3 9  
3200 PR I IH CHRIC 4 0 * 1  t.J t 1 28 1 i "  " i 
3 2 0 5  N E X T  .J 
32 1 0  P R r tn " " Listing 1 continued on page 474 
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Floppies Think They're Wlnchesters. 
People get awfully impatient with 

slow drives. But the awful truth is. 
most micros are slower than the 
slowest drives. 

When a processo r is unable to keep 
up with a drive. it simply slams the 
door shut after reading only part of a 
track. The diskette continues speeding 
along under the head. but no data is 
being tra nsferred . After a sector of 
dead time. the read resumes again 
where it left off. 

Not so in a Sage™ micro. 
It can read an entire track 

in one revolution. 
step to the next 
cyl inder and read 
another entire track 
during the s.econd 
revo lution. Time­
wasting with interleaving 
and skewing never occur. 

The lightnir;Jg fa st disk interfacing 
and 68000 proc:essor actually let the 
floppy drives on a Sage micro meet the 
theoretical transfer rate for sta ndard 
5 \4  inch floppy disk drives. 

How fa st is that? Fast enough 
to load a 20K program in about a 
second. 

Our Wlnchesters Think Big. 
There is only so much area on a 5 Y4 

inch hard disk. So how come we can 
give you an extra I.S Mybytes on a 
JOMybyte Winch ester? 

Remember. it's the computer. not 
the drive. that makes the difference. 

The Sage IV micro features full track 
buffering instead of one or two sector 
buffering. This means that the disk 
area that usually must be reserved for 

·- - ·  

header information. 
synchronizing gaps and tra iler gaps 
can now be used for storage. 

Be A Sage Thinker. 
No other computer gives you so 

much disk performance and capacity 
for so little. 

So whether you'd be satisfied with 
one or two floppies that think they're 
Winchesters. or if you need big Win­

chester capacity up to 200 megabytes. 
think Sage micros. 

Call today for full details and the 
name of your nearest dealer. 

Sage Computer Technology. Corpo­
rate Office. 4905 Energy Way. Reno. 
Nevada 89502 . Phone [702) 322-6868. 
TWX: 910-395-6073/SAG E RNO 

Eastern Un ited States 
Òage Computer Technology. 

IS New England Executive Park 
Suite 120. Burlington. MA 01803 
[617) 229-6868 

In UK 
TDI LTD. 29 Alma Va le Road. 

Clifto n. Bristol BS8-2HL 
Tel :  [0272) 742796 
Tx : 444 653 Advice G 

In Germany 
MM Computer. GmbH. 

Hallwanger Str. 59. 8210 Prien 
Tel :  0805113074 Tx : 525 400 mmco-d 

© 1983 Sage Computer Technology all rights 
reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 

TM 

The computer you don 't wait fori 

Circle 404 on inquiry card. 
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Name __________________________ __ 

Address ________________________ _ 

City ____________________________ _ 

State/ZiP'--------------------------

F I LE⨹AHE 

As a member of the Software of 
the Month Club,  you ' l l  receive: 

• SAVINGS:  high vol u m e  CLU B 
purchases a l low wholesale-l i ke 
prices to membe rs. 
Example: dBASE I I  . . . .  $389* 

• SELECTIONS:  mem bers to 
decide best-sel ler l ist by 
freq uent pol l  ing :  40-50% off. 
Other requests at cost plus 5-10%. 

• SU PPORT: techn ical hat- l ine.  

• N EWSLETTERS:  t ips & 
"how-to" by consu ltants. 

• HAR DWAR E S PECIALS: co-op 
savings. 

• N o  m i n i m u m  pu rchase req u  i red . 

Membership reg istration fee $ 2 5 .  
Jo in  now f o r  on ly $ 7  (l i m ited t ime) 

and receive price l ist. 

BX 1 1-83 

SOFTWARE OF THE 
MONTH CL UB, INC. 
953 Mission St . . M in t  Mal l  
San Francisco. CA 94103 . . . 
Enclosed ts $7 for thts spec tal. 
Please enrol l  me in the club. 

'Plus shipp ing/handl ing. Subject to change wit11out notice. 
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Listing 1 continued: 
3 2 :1. 5 N EX T  I 

3220 F OR I = 1 20 TO 1 27 :  P R i ta CHRIC i t 1 28 ) ; "  , ,  t4 E X T  I :  F"Rl til " ' 
3 2 2 5  R E T U RN 
3230 R E M  OBTA I N  F I LENAME FROM USER 

3235 GOSUB 1 1  25 : FSUBR= l :  CLS 

3240 LOCATE F I LEPROMPTROW , 1 :  P R I NT LABELS 

3245 LOCATE F I  LEPROMPTROW t 2  r 1 :  P R I NT ASKS i  : I NPUT RESPONSES 
3250 RETL}Rtj 

8000 R E M  
8005 R E M  CHARACTER F I LE L O A D / S AVE 
80 1 0  R E M  

80 1 5  R E H  CHARACTER F I LE LOAD 

8020 L ABELS= " LOAD A CHARACTER F I LE "  : A S K S = "  E N T E R  F I LE N A M E "  
8 0 2 5  GOSUB 3230 

4030 IF RESPONSE S = '  " THEN CLS : RET URN 

8035 DEF SEG=O 

4040 BLOAD R E SPONSEi r T A B L E A D D R  

4 0 4 5  C F I L E S= R E SPONSES 
8050 CLS : RETURN 

4055 REH C HARACTER F I LE S A V E  

8060 LABELS= "  SAVE THE C H A R A C T E R  F I  LE C U R R E N T  F I LENAME= "  t C F I  L E S  

4065 A SK $ = "  ENTER F I L ENAME" 
8 0 7 0  G O S U B  3 230 

8075 I F  RESPONSES=" " THEN CLS : RETURN 
4080 C F I  LEI=R ESPONSE I :  DEF SEG=O 
4085 BSAVE RESPONSES r T A B L E ADDR r 1  024 

4090 CLS : RETURN 

5000 R E M  

5 0 0 5  REM C HARACTER E D I T  

50 1 0  R E M  

50 1 5  CLS : GOSUB 1 1  2 5 :  GOSUB 3 1 7 5 :  CROW=O : FREPEA T = O  : FCURSOR=O 
5020 BASKS=SPAC E I C  1 5  1tCHRIC 1 3  1tSPACEIC 2 1  I 

5 0 2 5  W H I L E  F SUBR=O 

5030 GOSUB 1 1  90 : FABOR T = O  : FDEF I NE=O 

5035 ƔSKS=" ENTER CHARAC T E R "  tCHRSC 1 3  1 t "  CODE C 0- 1 26 1 " 

5040 WH I LE ENTRY$= " "  
504 5 ENPROW= 1 6 :  ENROW= 1 7 :  ENCOL= 1 5 :  G O S U B  3 0 1 5  

5 0 5 0  L O C A T E  ENPROW o 1 :  P R I N T  BASKS 

505 5  I F  FSUBR=1 T H E N  G O T O  5 1 25 

5060 CHAR=VALC ENTRYS I :  I F  CHAR<O O R  CHAR> 1 2 7  THEN ENTRY$= ' "  
5065 WEND 

5070 CHAR=CHARt 1 28 

5075 GOSUB 20 1 5 :  GOSUB 1 1 25 ! G O S U D  20 7 5  : G OSUB 1 220 

5080 w · H I LE F ABORT=O AtW F DEFI NE=O 
5085 GOSUB 1 090 
5090 IF R$=EBCHARS OR RS=EDCHARƕ T H E ⨷  CROW=ER : GOSUB 2 1 65 

5095 IF FCOPY= 1 THEN GOSUB 1 1  25 : GOSUB 2 2 3 5  : GOSUB 1 220 

5 1 0 0 I F  FERASE=1 THEN GOSUB 1 1  25 : GOSU8 2 3  1 0 :  GOSUB 1 220 

5 1 0 5  WEND 

5 1  1 0  I F  FABORT=1 THEN GOSUB 2045 

5 1  1 5  IF F DE F I NE = 1  THEN GOSUB 2350 

5 1 2 0  E N T R Y$ =  " "  

5 1 2 5  WEND 

5130 CLS : RETURN 
6000 R E M  

6 0 0 5  REM CHAR A CTER P A T T E R N  USE 

60 1 0  R E M  
60 1 5  CLS : GOSUB 1 1  25 : GOSUB 3 1 7 5 :  GOSUB 3 1 00 : GOSUB 1 285 : RCODE=O : CODE=O 
6020 A SK S = ' E N TER CHARACT E R '  tCHRSC 13 1 t '  C O DE C 0 - 1 2 6  1 "  : FCURSO R = 1  

6 0 2 5  ENPROY= 1 8 :  ENROW= 1 9 :  ENCOL= 1 4  

6 0 3 0  W H I L E  F SUBR=O 
6 0 3 5  GOSUB 30 1 5 :  I F  F S U B R = 1  THEN 6 0 5 0  

6 0 4 0  I F  FREPEAT=1 THEN L O C A T E  CUSROWt 3 r  CUSCOL-7 : P R I NT RCODE : FREPEAT=U 
E LSE RCODE=VALC E N T R Y S  I :  LOCATE 

. 
CUSROWt 3 o CUS COL -7 : P R I N T  " " 

6 0 4 5  I F  RCO DE>=O A N D  R CO D E <= 1 27 THEN L O C A T E  ERtCUSROWt 1 r  ECtCUSCUL t 1  r l l  

PRI N T  CH RSC RCO D E t 1 2 8  1 i  : E X P E R I  MENTC E R r E C  I=RC ODEt 1 28 
6 0 5 0  WEIW 
6 0 5 5  CLS : RETURN 

7 0 0 0  REM 

7005 REM E XPER IMENT LOAD/SAVE 
7 0 1. 0  F:E M  

70 1 5  R E M  E XPERIMENT LOAD 
7 0 2 0  L A B E L I = "  LOAD AN E X P F R T H F ⨸ T  " I  ASKt = "  E N T E R  
7 0 2 5  GOSUB 3 2 3 0  : I F RESPONSES= " "  T H EN C L S  : RETURN 

7 0 3 0  E F I  LEI=RESPONSEI 

7035 OPEN EF I LE$ FOR I NP U T  AS 4 1  

7040 FOR 1=0 T O  EXPROW 

7 0 4 5  FOR J = O  TO EXPCOL 
7 0 5 0  HWUH 1 ,  E X P E R I  M E N T< I ,  .J  I 
7 0 5 5  NEXT .J 
7 0 6 0  NEXT I 
7 0 6 5  CLOSE 1 :  CLS :  RETURN 
7 0 7 0  R E H  E X P E R I  MENT SAVE 

7075 LABELI = "  SAVE AN E X P E R I M ENT CURRENT EXPER I MENT IS " tE F I L E $  
7 0 80 A SK I = '  E N TER F I L ENAME ' 

7 0 8 5  GOSUB 3230 : IF RESPONSE$ = "  " THEN C L S  : R E T U R N  

7 0 9 0  E F I L EI=RESPONSEI 
7095 O P E N  EF I L E I  FOR OUTPUT A S  t 1  

7 1 0 0  F OR I =O T O  EXPROW 

7 1 0 5  F O R  J = O  TO EXPCOL 
7 1  1 0  P R I NT t 1 ,  EXPE R I M E N T C  I , J I  
7 1 1. 5  N E X T  .J 
7 1 2 0 NEXT I 
7 1 2 5 C LOSE 1 :  CL S :  RETURN 
8000 REH 

8005 REH I tH T I AL I ZA T i  ot4 Listing 1 continued on page 476 
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PRINT : 

figure 

you 

255, 

Text continued from page 470: 

statement. 
Pattern editing demonstrates a 

more complicated (and powerful) use 
of a softkey. MAIN uses F4 as the 
CHARACTER PATTERN EDIT 
(CEDIT) function; the subroutine 
starting at line 5000 of listing 1 is the 
trap routine for this key. But this 
routine is actually the entire charac­
ter-edit module, and it acts like a 
"mini-MAIN" routine-the module 
sets up the softkeys for its own sub­
functions, obtains your input, and 
lets you push a cursor around a char­
acter's dot pattern. When you signal 
"no more" by replying with a, carriage 
return to an input prompt, CEDIT 
sets the flag variable FSUBR true and 
executes a RETURN statement. 

Where does the computer's BASIC 
interpreter return to? Back to MAIN, 
picking up execution exactly where it 
left off. MAIN detects that the flag 
variable FSUBR is true (meaning that 
some function has executed), and 
MAIN therefore sets up the softkeys 
and screen to restore it$ function 
offering. 

When softkeys are used in this 
manner, you quickly become used to 
pressing certain keys to obtain certain 
functions. For this reason, it's a good 
idea to retain certain softkeys for the 
same 

. 
general use. Key F1, for exam­

ple, is always used within Font to 
return to thĭ next highest function 
level. 

It also pays to consider the layout 
of the softkeys; placing a Kill All soft­
key next to a Save File key that is 
heavily used is an invitation to 
disaster. 

Font softkey manipulation routines 
always call a central module that 
flushes all old softkey definitions 
before any manipulation routine pro­
ceeds to set up for new definitions. 
Experience shows that this approach 
is the safest and most reliable way to 
ensure that only currently meaning­
ful softkeys are enabled. Control of 
the keys is simplified by this tech­
nique; if all keys are flushed before 
setup, then only those keys to be 
used need further attention . 

A Font Work Session 
Let's walk through a Font work ses­

sion so that you get the idea. You've 
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Listing 1 continued: 
80 1 0  F: E H  

80 1 5  CLEAR • 28804 

8020 DEF I NT C , E  , F r i r  J r H r  O r P r R r V r X o Y  

8 0 2 5  PROHPTROW= 10 : PROHPT CO L=30 :  CEDROW= l O :  CEDCOL= 1  : EXPRDW= 1 4 :  EXPCOL=55 

8030 D I SPR OW= 1  : CUSROW= B :  CUSCOL=22 : F I L EPROKPTROW= 1 

8 0 3 5  CLS : LOCATE PROHPTROW , PROHPTCOL : P R I NT " FON T E D I T O R  U l  . O " : 

PRINT SPACE$ ( 31 ) ;  " W  I T I AL I Z I N G  , , , "  

8 0 4 0  D I M  EXP E R I H E NT C  EXPROW r E X PCOL l r CUð 5 l  r CURSORi 5 l  r PREUC 7 l  

8 0 4 5  C F I L E $ = "  " :  EF I LES= " " : ROWLABEL S = " O  1 2 3 4 5 6  7 8 9 "  
8 0 5 0  E BCH ARI= " • : EDCHAR S =  " D "  

8 0 5 5  FOR I = 2  T O  5 :  CURSOR< I l = - 1  : NE X T 1 :  C U R S O R C  O l=B : CURSOR! 1 1=8 

806 0 SCREEN ·2 :  t{ EY OFF 

8065 ADDR MAX = 65535 ! :  T A B LEADDR=ADDRHAX - 1  024 

80 7 0  DEF SEG= 0:  POKE 1 25 r C  T A B LE A D D R / 256 1 

8075 F OR I=O TO 1 023 :  POKE TABLEADDR t i  r O :  NEXT I 

9 0 0 0  R E M  

9 0 0 5  R E M  M A I N  

90 1 0  R E M  

90 1 5  CLS : FSUBR=1 

90 2 0  WHILE 1 = 1  

90 2 5  I F  FSUBR=1 THEN F SUBR=O : GOSUB 1 1  4 5 :  K E Y  O N  : 

LOCATE PROHPTROW r PROMPT COL : P R I NT " F ONT E D I TO R U l  , O " : P R I N T  : 

PRINT SPACE $ (  27 ) ; "  SELECT A MODE" 
9030 DUMMY$= INKEYS : DEF SEG : POKE 1 06 r 0  

9 0 3 5  WEtW 

Listing 2: A simplified version (showing only the setup fo r the FI fu nction ketj) of the 
1 subroutine that sets up softkeys. 

1 1  30 REM M A I  N MODE SOFT KEY S E T U P  

1 1  40 KEY 1 r " STOP " ' DE F I NE 25TH L I NE MENU PHRASE 

1 1  50 ON KEYC 1 l  GOSUB 1040 

1 1  6 5  K E Y (  1 )  ON 

' AS S I G N  TRAP SUBROUT I NE 

' ENABLE THE KEY F O R  T RAPPING 

1 1  7 0  RETURN 

Listing 3: A program segment that installs a designed and tested character set. 

1 00 REM I NSTALL A CHARACTER P A T T E R N  T A B L E  

1 1  0 CLEAR r 2 8804 ' RESERVE 128 8 BY 8 TABLE ENT R I  ES 

1 20 SCREEN 2 ' DE C L ARE H I GH RES GRAPH I CS MODE 

SADDR = 645 1 2 !  ' D EF I NE PATTERN T ABLE START ADDRESS 

1 3 0  ñLOAD " f i l e n a m e "  r SADDR ! ' LOAD T H E  PATTERNS I N TO THE TABLE 

1 4 0  DEF SEG= o: POKE 1 2 5  • SADDR/256 ' D E F I N E  T A  BLE ADDRESS I N  I NT 1 F H  

keyed Font into your PC and now you 
boot BASICA from DOS (disk oper­
ating system). When you load and 
run Font, you see the initialization 
announcement appear. The pattern 
table is now blanked and characters 
can be user-defined.  You next see 
"SELECT A MODE," and the func­
tions available appear on the bottom 
line-at this point, you are observing 
Font's module MAIN as it executes. 
MAIN offers you the following 
functions : 

F1 - STOP (terminate Font) 
F2 - CLOAD (load a character 

pattern set from disk) 
F3 - CSAVE (save a character pat­

tern set on disk) 

F4 - CEDIT (edit a character 
pattern) 

FS - CUSE (use a pattern set 
experimentally) 

F6 - ELOAD (load an experiment) 
F7 - ESAVE (save an experiment) 

During your first session have 
no patterns to load. You therefore hit F4 to choose the CEDIT function. The 
screen clears, and CEDIT displays a 
new screen; it shows a reference ruler 
and all 128 characters in five rows 
(because you haven't defined any yet, 
they are all still blank) . CEDIT then 
prompts you to input the numeric 
code of the character you want to 
edit. It asks for a code between 0 and 
127, rather than 128 and because 
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Thirsty for 384k for Your IBM PC? 
Try a SixPakPi us™ 

Stnce the introduction of DOS 2D. the capabi l tt tes of 
the PC have been t ncreased with the abtl tty to 
address up ro 640k of memory With the current PC 
haVIng 256k available on the computer motherboard. 
you need another 384k to reach 640k. Grear you say. 
but m ultt-function boards only have room for 256k 
on them . Well look again, because now you ca n get 
the new SixPakPius'" with up to 384k of memory. 
clock/ca lendar. asynchronous IRS232C serial} port. 
printer port. SuperDnve'" electronic d i sk emulatton. 
and SuperSpoo/er'" printer spooltng. There is even 
an optional game port. And if you a lready have 
enough memory for your present needs. you can 
sti l l get on the bandwagon by buying it without any 
memory. When yo ur needs for memory grow. the 
sockets a re ready for yo u to instal l s1x banks of 64k 
parity checked memory. 

With the SixPakPius'" from AST Research you get 
the most advanced multifunction board ava i lable 
from the industry leader in IBM PC enhancements. 

You get a clock/calendar powered by a cl t p-on 
battery whtch does not requtre factory serVJce to 
replace. It automatically loads the correct time and 
date when yo u turn on your computer. The senal 
port can be conftgured a s  COM I or COM2. and has 
j umpers for simpltfytng wtnng of cables. Tile printer 
port uses all the same s igna ls a s  IBM's - you can 
even use the IBM dtagnosttcs on 11. The optional 
game port uses any IBM compatible jOyslick. 

The board 1s backed up with a one-year warra nty 
on parts and labor and the Oubte' satisfaction 
guarantee. If for any reason you are not sat isfied 
wtth the performance of your board witl'lin 30 days 
of purchase. you may return it for a full refund. 
i ncludtng the postage to return 11. And if your board 
should need warranty service we do the repa trs 1n 
48 hours or we replace your board wtth a new one . 
That's the level of service that has made us the 
largest dealer in the world for AST Research products. 

MegaPius I I  & I/ O-Pl us II 
The Ultimate Expansion for IBM PC or XT 

'"The AST Research Mega Plus I I'" has three functions 
standard : Parity checked and fully socketed memory 
up to 256k in 64k Increments; clock/ calendar with 
battery back-up for automatic loadtng of time ahd 
date when the compute I S  turned on ; and a syn­
chronous communication port IRS232C senal) whtch 
can be used as COM I or COM2. IDTE for a printer. 
or DCE for a modem )  . Also included IS SuperDnve'" 
"electron ic disk" software. This program builds 
"dtsk drives" in memory which access your programs 
at the speed of RAM. You get SuperSpooler'". print 
spooltng software . It operates your printer whtle 
you continue to work With yo u r  compute r. 

Opttons tnclude a 1 00% IBM compatible para l lf'l 
pnnter port (can be config ured a s  LPTI . or LPT2). and 
a second RS232C asynchronous port (COM/ or 
COM2) . Three Mega Pak'" options ca n plug onto 
your Mega Plus I I  "piggyback" style to give you an 
<!Gldilional l 28k or 256k of memory. or a game port. 

I/O-Plus I I . IS the answer for those who don 't 
need add tttonal memory but would ltke a l l  tho.se 
other multi-function beJ<ird features. The I/O-Plus 
II'" comes standard with a cltp-on battery powered 
c lock/calendar. an asynchronous communication 
port IRS232C senalj, SuperDnve'" electroniC d tsk. 
and SuperSpooler'" pnn spooling software. 

Opttonal t s  a second asynchronous port IDTE. or 
DCE) .  a para l le l printer adapter. and the best game 
paddle adapter on the market. It is  an IBM standard 
game port bur it can also use Apple compatible 
paddles and joy;ricks Options are all socketed so 
they may be added later should the need anse . 

Both boards come wtth a one year factory 
wa rra nty and the Oubte' sattsfacnon guarantee. If 
for any reason you a re not satt st fted wtth tile 
performance o your board wtthtn thirty days of 
purchase, you may return 1t for a full refund. 
including the postage to return i t .  

TO ORDER 
BY MAIL INCLUDE: 

-complete description of products requested 
-daytime phone number 
-California residents add 6% sales tax 
-check or credit card number with 

expiration date (personal checks take 
18 days to clear) 

TO ORDER BY PHONE: 
In California (805) 482-9829 
Outside Cal ifornia TOLL FREE 1800) 821 -4479 

PRICES:1/0-Pius 2'" with Clock/calendar. serial !asyn­
chronous) {Jort. SuperDri-.e'" and SuperSpool'" 5129
MegaPius I!'" no memory. clock. serial. 
and software - 5229
SlxPakPius'" no memory, with clock. serial port. 
printer port. and software: 5229 
Each 64k o f  memory insta l led and tested on 
Mega Plus. SixPakPius or alone . . . . . . . . . .  SSO 

Para l lel  Printer Port . . . .  . . . .  . . . . . .  . . . . . .  S35 
Second Asynchronous Port . .  . . . . . . . . .  . .  S35 

Game Adapter fl/0 or SixPakPius) . . . . . . .  S35 

MegaPak'" with 256k o f  Memory . . . . . . .  S299 


1 28k of Memory . . . . . . .  S / 99  


GamePak for Mega Piusll  . . . . . . . . .  . . . . . .  S40 

Cable . . . . . .  . . .  . . . . .  S /9

Cable t o  Parallel Printer . . . .  . . . . . . . . . . . .  S35 

Cable to Modem or Serial Printer . . . . . . . .  S25 

Diagnostics Prog ram . . . . . . . . . . . .  . . . . . .  S I O  


SUPERWRITER b y  . . . . . . . . . . . .  . .  S/ 79 

SUPERCAL(2 by Sorc i m  . . . . . . . . . . . . . . .  S / 59 

d BASE I I  by Ashton-Tate . . . . . . . .  . . . . . .  S409 

Word Processing Keyboard . . .  . . . . . . . . .  S229 

Keyboard/Superwriter Package . . . . . . . . .  S399 


SHIPMENT 
Normal shtpment i s  day a fter receipt of order. 
We pay UPS surface charges on a l l  items except 
keyboa rds. For keyboards add SS for surface. S I O  
for 2 day a i r. All C O D  shipments add S 3  
handl ing .

QUANTITY PUR(HASES? 
I f  your corpora tion. institution. or u sers group 
has needs for quantities of boards. call us for 
detai ls  on our quantity purchase program. 

QUBIE ' 

DIS TRIB UTING 

4809 Calle Alto, Camarillo, CA 93010 
Tempo House 
15 Fa lcon Road, London, SW 1 1 ,  UK 

Circle 382 on i nquiry 



it is easier to deal with numbers that 
start from 0 (quick, what's the fifty­
third character above 128?) . The char­
acters are still handled everywhere 
else in Font in their proper order, 
from 128 to 255. 

You enter a character code, and 
CEDIT sets up to edit that character. 
First, the input prompt is erased. 
Then the current character definition 
is displayed in actual size in the mid­
dle of the screen, and a magnified 
definition is displayed below. Also, a 
new set of subfunction softkeys 
appears: 

F2 - COPY A PATTERN FROM 
SOME CHARACTER INTO 
THIS CHARACTER 

F3 - ERASE THIS CHARACTER 
F4 - DEFINE THIS CHARACTER 
F5 - ABORT EDIT OF THIS 

CHARACTER 

The magnified pattern box has 8 
rows of 8 columns and a blinking cur­
sor that can be moved to any of the 
64 positions in the box. Each position 
in the magnified box corresponds to 
a matching _dot in the actual-size 
character. By typing a "D" (for dot) 
in any position in the magnified box, 
you turn on the corresponding dot in 
the actual character; by typing a 
blank, you turn off a dot. You use the 
four cursor keys to move the cursor 
around the pattern, placing dots 
where you wish. 

When you've formed the character 
to your satisfaction, you hit F4 to 
select the DEFINE function, and your 
character now exists in the pattern 
table. It is displayed in its proper 
place in the upper part of the screen. 

On the other hand, perhaps you 
don't like what you've done; if so, hit 
F3 to erase your pattern and begin 
anew or hit F5 to abort the edit of this 
character altogether and choose a 
new character code. If you are work­
ing with many similar characters, you 
can use F2 to copy from another pat­
tern into the one you are editing. 

You form characters in this mode, 
and at some point you've formed as 
many as you want. The next time you 
are prompted to "INPUT CHARAC­
TER CODE;' use the F1 RETURN 
function and CEDIT will return you 
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to MAIN. You can now save on disk 
the patterns . you have created by 
selecting F3 for CHARACTER SAVE . 
Having done that, you can move to 
the CHARACTER USE function 
(CUSE) by means of the F5 softkey 
and experiment with your new char­
acters. 

Experimenting with characters is 
useful when symbols are to be made 
up of · multiple characters. In a 
Dungeons and Dragons monster, for 
example, CUSE lets you combine 
characters and test alignment, suit­
ability, and visual effectiveness. 
CUSE displays all 128 character codes 
in the upper area of the screen and 
defines a 14-row by 55-column work 
area in the middle of the screen. You 
can push a blinking cursor around 
this area and insert any characters 
you wish-defined or as yet unde­
fined. You are asked to input the 

The CHARACTER USE 
function combines 

characters and lets you 
test visual 

effectiveness. 

character code you want to place at 
the current cursor position, and you 
enter a code between 0 and 127. The 
actual-size character is placed there, 
and you can use the four cursor keys 
to move to other printing positions in 
the work area and to place other 
characters there. 

Having supplied a character code, 
you can also use the F2 REPEAT func­
tion to continue inserting the same 
code as you move the cursor around; 
this is handy for repetitive functions 
such as placing the character that 
forms the stave for musical notation. 
You leave CUSE submode by means 
of F1 RETURN. 

Your designed and tested character 
set is now ready for use. Your appli­
cations program-a fast-paced video 
game, perhaps, or a choral-music 
cop ier-must now install your 
custom characters. Listing 3 is a pro­
gram snippet that performs the in­
stallation. When your program has 
incorporated these program state­
ments, it prints to the screen using 
your own characters in all their glory. 

Enhancements, 
Modifications, and Bugs 

A secondary but elegant feature of 
a softkey-based program is the ease 
of installing new features. No "path" 
needs to be established for a new fea­
ture; rather, another softkey is 
allocated in the properly set-up 
module, and the new feature is 
thereby made available. 

A screen-dump-to-printer function 
could be added in this manner. 
Because a file of character patterns 
could be manipulated in a sense 
similar to a file of text, it would also 
be elegant to work with patterns 
across a file boundary: append, 
delete n characters, block move, and 
other text-processing features would 
be offered in an advance-d character 
editor for which Font is the basis. 

For machines that don't have an 
80-character by 25-line high-resolu­
tion monitor, Font can still be in­
stalled. Within the initialization, all 
screen coordinates are expressed as 
variables; change all 80-character siz­
ing to 40-character sizing, and Font 
adjusts accordingly. 

If you have at least 48K bytes of 
memory, Font still fits in, although 
you must forgo all comments and 
tighten up the line structure. Reserve 
1024 decimal bytes of storage using 
the CLEAR statement, and redefine 
the end of memory-address variable 
ADDRMAX to the end of a 48K-byte 
machine (49151 decimal) . 

In closing, it is only fair to mention 
a bug in Font: it does not edit or use 
character code 255. I believe that the 
BASIC interpreter handles character 
code 255 in some "special" way that 
precludes redefinition.  Perhaps an 
alert reader can discover the root of 
this bug .•  

References 
1. IBM BASIC Manual. Fi rst edition (August 
1981), IBM part number 6025013. 
2 .  IBM Technical Reference Manual. Fi rst edi­
tion (August 1981), IBM part number 6025008. 

Raymond A Diedrichs (300 Livingston Court, 
North Wales, PA 19454) is a real-time process­
control programmer a11d has been involved in per­
sonal computing since 1976. 
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For users of Apple, I B M ,  TRS/80, Atarl, Commodore, Texas I nstruments, and other brand name computers: 

Here's the easies1i way m buy quaUty diskettes at discoum prices 
Now you can get error-free double density d iskettes by 

IBM,  Control Data, Maxell and Verbatim del ivered to your 
door. For some of the lowest pr ices around .  
You save because we sh ip  huge volumes of magnetic 

media in boxes of 1 0. 

To order, use this form. 
For even faster service, call tol l-free. 

1 ·(800)-FLO!PPYS or 
1 - (800)-521 -5700 

M ich i gan • 1 -800-482-4770 
Canada • 1 -800-265-4824 
Alaska/Hawai i  • 1 -800-821 -9029 

ALL MAJ O R  CREDIT CAR D S  ACCEPTED 
Shipping & hand l i ng F .O.B.  Southfield • 
Transaction Storage Systems Inc . ,  Southf ield, M l  

EXPECT A MIRACLE 
Circle 480 on inquiry card. 

r 
ControlI 

Size 
-'!." ss -V." DS 
8" ss 

I1 5
1 5 
I 
I 
I 
I 

8" DS 
Sub 

Totals 

Qty. \erbatim® 
24.90 23.90 
39.90 34.90 
24.90 -

39.90 -

$ $ 

Qty. Data Qty. maxE!II Qty. 
1 9 .90 28.90 
29.90 41 .90 
1 9 .90 -

29.90 -

$ $ഒ Name Title 

1 Company 

I Address 

I D A M EX D MASTERCARD D VISA 

I Card # Exp.1 Shipp ing and hand l i ng  1 -6 boxes add $4.00 per o rder 1 7  or more add $6.00 per o rder. 
1 Clip and mail today to: Transaction Storage Systems, Inc., 
1 22255 Greenfield Road, Southfield, M l  48075 
I 
I 
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World's largest 
local distributor 
with 47 1ocations 

stocking the finest 
l ines of electronic 
components and 

computer products 
ALABAMA 

Huntsville (205) 837-7210 

ARIZONA 
Phoenix (602) 231-5100 

CALIFORNIA 
Avnet. L .A. (213) 55B-2345 
Avnet, S.F.V. (213) BB3-0000 
Avnet. D.C. (714) 754-61 1 1  
Hamilton. L.A. (213) 558-21 21 
Hamilton. S.F.V. (213) 55B-2323 
Hamilton. D.C. (714) 641-4100 
Sacramento (916) 925-22 1 6  
San Diego (619) 571-7510 
San Francisco (40B) 743-3355 

COLORADO 
Denver (303) 779-999B 

CONNECTICUT 
Danbury (203) 797-2BOO 

FLORIDA 
St. Petersburg (B13) 576-3930 
Miami (305) 971 -2900 

GEORGIA 
Atlanta (404) 447-7507 

ILLINOIS 
Chicago (31 2) B60-7700 

INDIANA 
Indianapolis (31 7) B44-9333 

KANSAS 
Kansas City (913) BBB-B900 

KENTUCKY 
Louisville (800) 42B-6012 
Lexington (BOO) 762-4717  

MARYLAND 
Baltimore (301) 995-3500 

MASSACHUSETTS 
Boston (617) 273-7500 

MICHIGAN 
Detroit (313) 522-4700 
Grand Rapids (616) 243-BB05 

MI N NESOTA 
Minneapolis (61 2) 932-0600 

MISSOURI 
St. Louis (314) 344-1 200 

NEW JERSEY 
Fairfield (201) 575-3390 
Cherry Hi l l  (609) 424-0100 

NEW MEXICO 
Albuquerque (505) 765-1 500 

NEW YORK 
Long Island (516) 454-6060 
Syracuse (315) 437-2641 
Rochester (716) 475-9130 

NORTH CAROLINA 
Raleigh (919) B29-B030 

Cleveland 
Dayton 

OH I O 
(216) B31 -3500 
(513) 433-0610 

OREGON 
Portland (503) 635-BB31 

PENNSYLVANIA 
Philadelphia (215) B3 1 - 1 300 
Piltsburgh (BOO) 321 -6B90 

SOUTH CAROLINA 
Columbia (BOO) 334-1597 

Dallas 
Houston 
Austin 

TEXAS 
(214) 659-41 1 1  
(713) 7B0- 1 771 
(512) B37-B91 1 

UTAH 
Salt Lake City (B01) 972-2BOO 

WASHINGTON 
Seattle (206) 453-5B44 

WEST VIRGINIA 
Charleston (BOO) 762-4717 
Huntington (BOO) 762-4717 

WISCONSIN 
Milwaukee (414) 7B4-4510 

INTERNATIONAL EXPORT 
Los Angeles (213) 55B-2441 
New York (916) 420-9640 
Telex 66-4329 

Toronto 
Montreal 
Ottawa 
Calgary 
Vancouver 

Tokyo 
Osaka 

CANADA 
(416) 677-7432 
(514) 331 -6443 
(613) 226-1700 
(403) 230-35B6 
(604) 224-0619 

JAPAN 
(03) 662-99 1 1  
(06) 533-5B55 

.., ua0 u""" ᵣ?< 

the SA85 1 .  

O N E  YEAR WARRANTY. 
Shugart backs Its ren1a.1111,1f8�1:.;. 
tured drives with a bac:K•lto.:ot'acttor9 
warranty, good for a full year! 
longer warranty than you get on 
computer products, brand new. 

CAPAC ITIES OF 400-1 600 KBYTES. 
The drives are avai lable In single and 
double density versions, so you can choose 
the capacity and speed you need. Choose 

Hamil to 



0 Programming Quiclcie · 

How to Pass and Scan a CP/ M 
Cotntnand Line 

by Daniel S .  Hunt 

Few compiler languages running under CP/M have the 
built-in capability to get arguments from a system com­
mand and pass them to the program. This feature 
enables you to type things like SORT SOURCE .DAT 
DE ST. DAT and have the called program busy itself with 
a sort program between a source and destination file, 
with no further communication from the user. 

Listing 1, a file-to-file line-sort program written in 
BASIC-80, illustrates the two short routines that make 
this useful feature possible. 

How It Works 
When you type a command for CP/M, it automatical­

ly transfers anything following the first word to the 
128-byte I/0 (input/output) buffer at location 80 hexa­
decimal. You may use the information in the buffer as 
long as you haven't read or written the disk since you 
called your program. The first byte in the buffer contains 
the length of the argument transferred. The subroutine 
get cp/m cmd (line 4000) looks at this length byte to find 
how much of the buffer must be transferred to the com­
mand string, a$. The buffer pointer, p, is incremented 
and each location is peeked and its character added to 
a$, until a$ contains the full length of the command line. 

At this point, a second routine, gnt (for get next token), 
is needed to break up a$ into separate words. You may 
give this routine any set of rules you like for scanning 
a$. The rules in listing 1 require that command argu­
ments be separated by commas, tabs, or spaces. The pro­
gram skips past these separators until it finds alphanu­
meric characters, then builds a word, token$, character 
by character until the next separator is found. The gnt 
routine keeps track of where it is in the command line 
with the variable psn, so that when it is called by the 
main program a second time it can start where it left off. 

The token$ in this program is simply the name of 
source and destination files used to load and unload the 

sort routine. The sorting routine in line 2010 is an almost 
literal Pascal-to-BASIC translation of the nonrecursive 
quicksort from Niklaus Wirth's fine book, Algorithms + 

Data Structures = Programs (Englewood Cliffs, NJ : 
Prentice-Hall, 1976) . •  

Listing 1 :  Th is sort program illustrates the routines used to pass 
(i.e., merge) and scan a command line. In this example, the command 
arguments (token$) are the names for the source and destination files. 

rem Co!'lmand l i n e  demo for BASIC-RO c om p i l e r  /c opt ion 
r em by Dan i e l  S .  Hunt ' 82 

d e f  i n t  i-s 
t r ue % = -1 
dim l n S (  700 ) 
d i m  stackl ( 7 00 ) ,  s t a ckr ( 7 0 0 )  

r e m  beg i n  ma i n  

: '  loop c o n t r o l  
: ' max n l i n e s  in so r t  
: '  q u i  c k s o r t  s t acks 

gosub 4000 : ' ge t  cp/m cmd ( a S )  
p sn = 1 : toke n S  = ' " '  : g osub 5 000 : ' gnt ( toke n  S ; a S , p s n )  
f 1 S  = t  oke n S  
t okenS = "" : g o s ub 5 0 0 0  : ' gn t (  token S , a S , p  s n )  
f 2 S  = t ok e n S  

o n  e r r or goto 99 
o p e n  " I 1 1 , l ,  f l S  ?n e r r o r  goto 0 

rem read un s o r t e d  d a t a  i n t o  s t r  ings 

i = l 
wh i l e  true % 

l i ne input � 1 ,  ln S ( i )  
p r i n t  ln S ( i )  
i f  eof ( 1 )  t h e n  1 2 2 0  

i = i + 1 
wend · 

1 2 20 c l o s e  
n = i 
gosub 2 0 1 0  : ' q s o r t  ( n  , ln S (  ) 

on e r r o r  go t o  9 9  
open "o1 1  , l  , f 2 S  
o n  error go t o  0 

Listing 1 continued on page 483 
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Prints with built-in 
format or lets you 
create your own: 
center, underline . 
Boldface, elongated, 
proportional and 
condensed print. 

Inserts and deletes 
characters, lines or 
blocks of text. 

Duplicates and moves 
blocks of text . 

Searches for and/or 
replaces words or 
phrases , one at a time 
or all at once. 

Prints double 
columns, form 
letters, multiple 
copies of a page or 
document, at the 
touch of a key. 

Numbers pages and 
creates section 

' numbers 
automatically. 

Corrects spelling 
(witl1 extra software). 

Chains and merges 
files. 

Changes line 
spacing, margins, 
print type, 
paragraph indents 
anywhere in the 
document. 

Instantly reformat s. 

Enters text easily, 
with word wrap, 
one main menu and 
helpful prompts. 

Creates multi-line 
headers and footers. 

Has "print preview": 
you can check your 
copy before it's 
printed. 

You can't find a friendlier, :more ;.;­ ·. Ꮯ powerful word processor at twice.the price . 
... ·;.. I .  N A:t . .W: •te TMl "  ew arl ri r. . .' ·  ­
II 
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Now you can do multi-featured word pro­
cessing at home, simply. At a family budget price . 

Our ROM-based cartridge technology means 
you can use new AtariWriter on any ATARI® 
Home Computer (even 16K) for personal and 
business correspondence , term papers, commit­
tee reports, mailings, etc. 

It also lets you choose between cassette and 
disk storage systems . 

One very special AtariWriter feature : you 
can correct as you write , without switching back 
and forth between Create and Edit modes . 

<01983 Atari. Inc. All rights reserved. ഑ A Warner Commun ications Company 

And our memory buffer offers an "undo" 
command to let you change your mind, and re­
store text you've just deleted. 

Check into our remarkable AtariWriter, and 
our choice of letter quality and dot matrix print­
ers, also reasonably priced, at Atari dealers. Call 
800-538-8543 for dealer nearest you . In Califor­
nia, call 800-672-1404 . 

You'll do more with
Atari Hoine Computers. 

. Circle 38 on inqu iry card . 

'100 
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Progra mming Quickies 

Listing 1 continued: 

f o r  i = 1 to n 
p r i n t  ll l , ln S ( i )  

next 
p r i n t  f l , ch r $ ( 26 ) 
c l o s e  
e n d  : '  main 

2 0 10 rem non-recur s ive quicks o r t  (v a r  l n S (  l . .  n ) , n :  intege r )  
s = 1 : s t a ckl ( l )  = 1 s t a c kr ( l )  = n 
wh i l e  s > 0 

1 = s t ackl ( s )  r = s t ackr ( s )  : s=s-1 

wh i l e  1 < r 
i = 1 j = r : x $ = 1 n $ ( ( l+r ) \ 2 )  
wh i l e  < =  j 

wh i l e  l n S (  i )  < x$ : i= i+l : wend 
wh i l e  x$ < l n $ (  j )  : j =  _j - 1  : wend 
i f  i <= j then 

wend 
if i < r then 

51;a p ln S ( i )  , ln S  ( j )  : 
i = i + 1 : j = j - 1 

s = s + l :  

wend 
return 

r = j
wend 

s t ackl ( s )  = i :  s t ackr ( s )  = r 

5000 rem gn t ( var a $ ,  t oke n $ ;  v a r  psn : i n t ege r  ) ;  

rem scan through de l i m i t  ers un t i l 1 s t  token char found 
chS = mid $ ( a S  , p  sn , l )  
wh i l e  ( c h S  = " " or ch $ = chr $ (  9) or ch $ = " ,  " )  

c h $  = mid $ ( a S ,  p s n  , l )  
p sn = p s n  + 1 
wend 

rem unget las t cha r a c t e r  
i f  psn > 1 then psn = p s n  - 1 

rem beginning at 1 s t char of symb o l  , scan to nex t d e l im i t e r  
wh i l e  true% 

c h S  = mid $ ( a $  , p s n , l )  
i f  ch$ = " " or ch $ = ch r $ (  9) or ch $ = " , " 

t h en r e t u r n  
t oken S = t oken$ + ch $ 
p s n  = p s n  + 1 

rem at end of s t r  ing , nu l it and s e t  to po s i t  ion 1 
i f  psn > l en ( a $ )  then 

wend 
r e t urn 

p s n  = 1 :  a $  = "" :  
r e  turn 

�000· rem get cp/m command l i n e  (var a $ )  ; 

rem set po i n t e r  to c p / m  defaul t io b u f f e r  
p = &h80 
rem ge t leng th of command l i n e  at f i r s t  by t e  
l a  = peek( p )  

tern advance p o i n t e r  and tran s f e r  command t o  a $  
p = p + 1 
aS = "" : nc = 0 
wh i l e  nc < la 

r e  turn 

ch S = chr S ( pe e k (  p ) )  
a $  = a  $ +  ch S  
p = p + 1 : n c  = n c  + 1 
wend 

rem error exi t  for bad f i l e  name99 re sume 1 0 0  
1 00 p r i n t  "Bad f i l e  name ( s ) "  : c l o s e  end 

YOU CAN'T 
FIGHT STATIC 

SITTING DOWN. 
Static e lectric ity exists everywhere i n  an office 
envi ronment-it's not just confi ned to a few square 
feet around a CRT. And when you consider that some­
one casual ly wal king past a term inal can generate 
enough c harges to tr igger  a major malfunction, 
it 's clear that a small anti-static mat is hopelessly 
ineffective in  protecting sensit ive computers. 

The solution is Stat ic ide®. U n l i ke bu lky mats , 
which can be unwelcome in a smart ly-decorated 
off ice setting ,  Static ide p rovides an inv is ib le barrier 
agai nst static-a sh ie ld that remains in effect for up to 
six months with a s ing le appl icat ion.  And whi le mats 
can cost hundreds,  a q u art of Static ide is only a few 
dol lars. What's more, now you could wipe out static 
and d ust attraction on CRT screens and keyboards 
with new Static i de® Wi pes TM.  

Static ide from ACL. When 
you compare it against anti­
static mats , the resu lts wi l l  
f loor you . 

!tat11:fde 
by ACL Incorporated 

ll 1 960 East Devon Ave. 
Elk Grove Village, IL 60007 
(31 2) 98 1 -92 1 2, TELEX: 433025 1 
Circle 534 on Inquiry card. 

We offer no static 
to qur customers. 

.·. ഐ;i�:·�·�';:r-' 



T raining 

Srnartcom (Hayes) 

lEAS I NG: O u r  N ew Service
N ow you can have the best o f  both worlds: Low mai l -order prices,
A N D  low monthly payments through our new L EAS I N G  P R O G R A M ,
offered in a l l  state of t h e  U n ion ( except A K ,  A R ,  L A ) .  Hardware
alone, as wel l as systems comprising hardware + software for
$3 ,000 and up can be financed. Any person with normal credit
history can qual i fy,  fol lowing these simple steps1 . Choose your system
2 . Obtain from us and send back filled leasing form
3. You wil l be informed within 3 working days of approval ol your

application.
Send in 10% of the cost of your system. plus 1 st month payment.
Your system will be shipped to you within 5 working dayst

(Canadian residents and overseas bu'yers: Call or write for leasing terms }
Low, low M onthly Payments. EXAM PLE:  for $3 .000 system, your
in it ia l  payment is as low as $383 .40 ,  and your monthly payments
are only $83 .40 for 59 addit ional months' N ever before has leas­
ing been offered to mai l -order buyers' I I  

HE EMPIR E STR IKES BACK
SHARP PC -5000
THE REVOLUT I ON ARY*U N D E R  1 2  tb .  
PORTABLE COMPUTE R  

- I I  r '  Reserve yours T O D AY ' l l  .
S H ARP PC-5000 T�e new hot se

x ࿅ line liq. crystal display! 1 6 -b tt 808 8 .
Weighs only 1 2  lb.  mel. 80 char. AM 1 28 K  bubble "Disk" opt. ht-res.
M S - D O S . 1 92 K  ROM + 1 28 K  R . 

graphics. opt. printer & modem. s CALL 

List $ 1 995 . . - · · · · · · · · · · ·

N EC P C-8 200
N EG PC-8200 Another immediate 

r
എ࿄t഍

O char x 8 1 ine display . 32K ROM + 
Weighs only 3 . 8  lbs. .  yet has mt

b
eg 

- ode reader. cassette & F loppieS . 
1 6K RAM . I nterfaces pnnters. ar c 

_ . . . _ _  _ . . . . . . . . S CALL 
List $799

FLOPPY DISKETTES
Absolutely lowest prices for NAME BRAN DS: no "private label'' manu­facturer rejects. no "animal diskettes" or "generics"-what youdo get is the finest product at  the lowest possib le cost'
Dur Guarantee: If you find 3 - M  or N ashua diskettes at  any lowerprice call us and we wi l l  beat that price'
All  diskettes are f irst-quality.  individual envelopes. original factory boxes of 1 0 .5 •;;· disket tes have reinforced hubs.
S PECIAL BUY :  We are proud to carry N A S H U A  products, re­nowne.d in professional data processing for 20 years. All Nashuadiskettes carry unconditional 5-year Manufacturer's Warranty! 

DISKETTE TYPE NASHUA 3-M 
LIST SPECIAL LIST 

5 %" S . S . ,  S .d .  
5 1/4' S .S . ,  d . d. 
5%" d . s. .  d . d .  
8" S .d . .  S .d.8" S S . ,  d.d.  
8" d s . d.d .  

$3.55 S I .49 
4 . 1 0  I .84 
4 . 90 2 .  1 5  
4 .00 I .84 
5 .25 2.25 
6 50 2.69 

4 20 
6 .00 

5 .55 
7 . 1 0  

SPECIAL 

1 .992.99
2.793 .49

Minimum Order 5 boxes (add 20% lor 1 ­4 boxes). Prices above rellect 5% cashdiscount. Credit cards or purchase orders ( approved organizations ON LY) add 5%. 

W O R D  P R O C ES S I N G  S O FTWA R E  
(Software tCP/M :j:IBM)  

YOUR 
LIST PRICE 

Benchmark ( Metasoft) 499 354 t+ 
Bencilmark Mai iL ist  250 t 74 t+ 
Easy Writer I I  ( I  U S )  350 2 5 2  t 
Easy Speller II ( I U S )  350 252 t 
Final Word ( U nicorn) 300 228 t+ 
Footnote ( Dig .  Mrk t )  1 25 86 t+  
Grammatik (Aspen) 75 59 t+ 
MaiiMerge ( M  icropro) 250 1 64 t+ 
Peaci1Pak ( Peaciltree) 500 330 t* 
Perfect Writer ( Perfect) 489 202 t+ 

. Perfect Speller ( Perfect) 289 1 40 t+ 
Perfect Writer/Speller 695 286 t+ 
Punct & Style ( Oasis) 1 25 90 t+ 
Select 495 332 + 
Spellbinder { Lexisoft) 495 264 t+ 
Spellguard ( S orcim) 1 75 1 32 t+ 
Spellstar 1 MicroPro) 250 1 65 t+ 
Superwriter ( Sorcim) 295 t 95 t+ 
Tile Word Plus ( O asis) 1 50 1 05 t+ 
WordPius-PC ( Prof Sof t )  395 284 + 
WordStar ( M icroPro) 495 296 t+ 
WordStar/ Mai lmerge 645 429 t+ 
WordStariSpellstar 695 459 t+ 

SPREAD SHEET/FINANACIAL PLANNING 
Bottom Line S trategist 400 288 t+ 
Business Forecasting 1 00 84 + 

Model (Visicorp) 
CalcStar ( M icroPro) 
Easy Planner 1 I U S )  
F P L  Financial Planning 
Friday (Asilton-Tate) 
MernoPian (Chang Labs) 
M icroPian {Chang Labs) 
Mul t iP lan ( M icrosol t )  
Multi-Tool Budget 
Multi-Tool Financial St 
Perfect Calc ( Perfect) 
PlannerCalc (Target) 
ProfitPian {C ilang Labs) 
Ourckcalc Loan Analyzer 
O u i ckcalc Deprecrat ion 

Analyzer ( S S )  
Ouickcalc Real Estate 

Investor ( S S )  
Scratcil Pad ( Supersoft )  
Supercalc I I  (Sorcim) 
Vis•Calc (VisrCorp) 
VisiTrend (VisiCorp) 
VisiSchedule (VisiCorp) 

1 45 95 t+ 
250 t 65 + 
700 399 t 
295 1 95 t+ 
1 9 5  
495 
275 
1 50 
1 00 
289 

99 
1 95 
1 00 
1 00 

1 30 

1 4 1  t+ 
356 t+ 
1 90 t+ 
103  t+ 
72 t+ 

140 t+ 
39 t 

1 4 0  t+ 
74 t+ 
74 t+ 
94 t+ 

295 2 1 3  t+ 
295 1 94 t+ 
250 1 99 + 
300 235 + 
300 238 + 

OATA BASE MANAGEMENT 
1 -2-3 ( Lotus) 499 390 + 
Access Manaqer 300 234 t 
Condor 3 - now w/report 650 301  t+ 

writer !Condorj BUY OF THE MONTH 

dBase-1 1  ( Asllton-Tate) 700 409 t+ 
DB Plus ( HumanSoft) 1 25 89 t+ 
dGRAPH ( Fox & Geller) 295 1 99 t+ 
Drsplay Manager ( D I R )  4 0 0  3 1 2  t 
d U T I L  ( Fox & Geller) 99 7t t+ 
Easy Fi ler ( I U S )  400 2 6 4  t 
Friday (Ashton-Tate) 295 1 95 t+ 
lnloStar ( M icroPro) 495 327 t+ 
N otebook ( D ig. M rktg . ) 1 50 1 02 t+ 
Office Filer ( D ig. M rktg . ) 395 272 t+ 
Perfect Fi ler ( Peliect) 589 238 t+ 
PFS : FI L E  ( Soft Pub ) 1 40 1 0 1  t 
PFS:GRAPH (Soft Pub ) 1 25 89 t 
PFS : R EPORT ( Soft Pub ) 1 25 89 t 
O-PR0-4 (Q uick 'n Easy) 395 285 t 
Mailman (Quick-n-Easi)  1 25 90 t 
Ouick - N - Easy AG 295 2 1 3  t 
Quickcode ( Fox & Geller) 295 2 1 2  t+ 
Ouickscreen ( Fox & Geller) 1 49 t 24 t+ 
Visidex (VisiCorp) 250 198 + 
VisiFi le (VisiCorp) 300 237 + 

YOUR 

OPERATING SYSTEMS 

C P / M -86 { D/ R )  
C P / M  Net  { D I R )  
M P I M  I I  ( DI R )  

LIST PRICE 

60 50 + 
200 189  t 
450 349 t 

TRAININGAmerican Internationa l . 
a l l  are available for C P I M .  I B M  
a l l  75 54 
CPI M . PC-DDS.  dBase-11 Easy-
Filer. Supercalc .  Visicalc .  
M u l t ip lan.  EasyPianner. M icro-
plan. M Basic. WordStar. Easy­
Writer I I .  Bencllmark 

UTILITIES 

CP + (Taurus) 1 50 1 08 t 
DESPOOL ( D I R )  50 40 t 
Disk Doctor ( Supersoft )  1 0 0  7 4  t+ 
d-UTI  L ( Fox & Geller) 99 7 1 tt 
FancyFont ( SoftCraft) 1 80 1 59 t+ 
M - Sort ( M i croSoft) 1 95 1 33 t 
Menu Master ( Borland) 1 95 1 4 1  t 
Ouick Screen ( Fox & Geller) 1 49 1 20 t+ 
for CBASIC.  M BA S I C .  dBase I I .  
FM 8 0  
S I D  ( D I R )  1 00 8 4  t 
S I  D-86 ( D I R )  1 50 1 1 6  t 
Smart Key ( H eri tage) 60 44 t+ 
Smart Pri nt  { H eritage) 35 29 t+ 
SuperSort ( M icroPro) 250 1 64 t 
Supervyz ( Epic) 90 65 t 

LANGUAGES 
AL DS ( M icroSoft) 1 25 96 t 
Basic Compiler ( M  icroSoft) 395 269 t 
BASIC I nterpreter 80 350 239 t+ 
Business BASIC Compiler 600 420 t+ 
CBASIC II ( D I R )  1 50 t 2 1  t 
CBAS IC 86 ( DI R )  200 1 8 t  t 
C Compi ler ( M icroSolt ) 500 360 t+ 
CBBO ( D I R )  500 403 t 
Cobol C om pi ler ( M icroSoft) 750 499 t+ 
Fortran 80 Compiler 500 330 t 
Level I I  Cobol (01 R )  1 600 1 1  50 t+ 
MU L I S P I M U  STAR 200 149 t 
MAC ( D I R )  9 0  78 t 
Macro Assembler 200 1 3 3  t 
Pascal Ml + ( D I R ) 500 429 t 
Pascal Mt +86 ( D I R )  600 420 + 
P L ! t  -80 ( DI R )  500 468 t 
P L ! I  -86 ( D I R )  750 674 t 
R M  I COBO L lul l devet sys. 750 540 t+ 

RECREATIONAL 
tnlocom lor ALL formats !including hard to get 
Kaypro. Morrow. Xerox. Osborne 00. etc.) 
Zork 49 .95 33 
Deadl ine 59 39 
S tarcross 59 39 
Planetlal l  59 39 
Wrtness 59 39 
Suspended 59 39 

DATA COMMUNI  CATIONS 
Crossta lk ( M iscrostul f )  1 95 1 39 
Move-It  (Woolf )  1 25 89 

I I  1 1  9 80 
FOR RECOMM ENDATIONS ON APPLICA­
TIONS SOFTWARE ICyma. MBA. Star. Peach­
tree. Artiticiat Intelligence. etc.) 
Complete selection at savings comparable to 
all our other software S CALL 
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Winchester 

The Universal Computer 
AOMAR 11-Runs Applesoft & CP/M! 
6502 CPU for Applesoft, and Z-BO adapter card for CP/M. 64K 
RAM, 72 keys in standard keyboard. B expansion slots 
standard APPLE cards. BO W power supply w/fan, heavy 
construction. Will function perfeclly with Apple-compatible 
drives and 3.3 OOS. 
LIST $795 . 

BUBBLE MEMORY CARD by Helix: A reliable. fast alternative to Runs under M S I  DOS 2 .0 . 
immediate availabili ty:2 M  B . . $999 4 M  B . . $ 1  499 
This product truly opens a new era in computing: 
Bubble memory is not erased al power-down. no 
moving paris and therefore inheren\ly much higher reliability than hard disk ( specially for portables) 
-and compet i t ive price 1 1 1  

AST RESEARCH: 
PC-NET S tarter K i l :  2 Adaptive Boards. all needed 
cabling and soli ware. L I ST $1 490 . . . . . .  S CALL 

Additional Adapter Boards (1 needed per work­
station) . . . . . . . . . . . . . . . . . . . . .  L I ST S695 

Mainframe Adapter Board: . . . . . . . . .  S CALL 

Direct Connect M odem: Auto-dial/ receive. auto­
BAU D  clock. t S + 1 P. Game pori . LIST $695 

MegaPius: 64K-256K RAM Superdrive. S uperpool 
Clock. 1 P + 2S . Game pori . . . . . . . . .  . .  S CALL 

1 0 -PLUS: 2S + 1 P. Game pori. clock . . . 8 CALL 

PASOCOM: Absolufefy BEST BUY: 
265K RAM. 1 P + 1 S .  Game clock & calendar 
unbeatable value . . . . . . . . . . . . . . . . . . . . . . .  8369 

QUAORAM: All boards available . . . . . . . . . 8 CALL 
Ouadink . . . . . . . . . .  8 CALL 

P R I NTERSܢ •ઝ·
Mannesman-Tafley MT-160L: HOT SELLER! . S CALL 
MT-1 80L N EW up to 264 columns' . . . . .  S CALL 
GEMINI 1 OX from Star-Micronics: All \he features of 
EPSON-FT. plus backspace. continuous underline. 
List $499 . . . . . . . . . . . . . . .  S CALL!!! 
GEMINf- 1 5: similar buf 1 5 "  carriage. Even better buy. 
List $649 . . . . . . . . . . . . . . . . . . O N LY 8 CALL!!! 
Okidata Pacemark 350 cps . .  LIST S2695 81  999 
Anadex WP-6000 . . . .  LIST $2699 $1  995 
IDS M icroprism . . . .  . . . . . . . . . .  S 9 1 9  
Epson FX -80 . . S CALL Epson AX -80 . S CALL 
Okidata 92 . . . . . . . . . . . . . .  - S CALL 
RITEMAN Dot-Matrix Printer: Smal l  enough to f it  in 
your briefcase. 80/1 32 col . .  dol graphics. 1 20 CPS 
List $499 . .  . . . . . . . . . . . . .  . . . . . . - . . .  S CALL 
Daisy-Wheel Printers: 
DAISYWAITER 2000. 48K buffer . . . .  S \  099 
TRANSTAR t 30. emulates Diablo . . . . . . . 8 699 
TRANSTAR 315 color printer . . . . . . . .  . 8 CALL 
BROT H E R  H R - 1  . . 8 CALL 
DYNAX H R  -1 5 .  best buy . . . . . .  L I ST 599 S 449 
QUME Sprint II . . . .  . . .  $ CALL
D IABLO 620 . .  . . .  . . . . . . . . .  s 999 
JUKI 6 1 00 low cost/ hi  perfor. L I ST 699 S CALL 
S i  lver-Reed EXP 550 . . . . . . . . . .  8 649 
Smith Corona TPI I  . . . S CALL 
M annesmann-Tally Spirit  . LIST $399 S CALL 

P LOTTERS 
S trobe P lol\er . . . . . .  8 CALL 
Mannesman-Tally Pixy 3 . . . . . .  L I ST 795 S 679 

M O DEMS 
H ayes Smarlmodem 1 200 8484 
SmartCom II . 8 79 
Hayes 1 200 B ( Fi iBM -PC) . 8449 
US Robotics (simi lar to Hayes. but lower priced) 
Autolink 1 200 . . 8399 
Signalman M K 1 2  Auto Send/Rec. 300/ 1 200 . 
BEST BUY . . . . .  S299 

OTHER COM PUTERS 

NEG 'PC-B BOO: H igh flexibility & performance Z-80 CPU w/ op­
tional 8086 CPU.  ROM BASIC. choice of 5 1 /4" Floppies. 
dedicated graphics RAM . S CALL 

1 6  -bi\ ca rd (8086' ) wiMS-DOS N EW.  List S594 . . . . . 8 CALL 
Hard Disk 5 - 1 5  MB List S2295 . . . . . . . .  8 CALL 

Micro-Decision by Morrow Designs: 
M D-2 single-sided Floppies . . . . . . . . .  S972 
M D -3 double-sided F loppies. Ouest Bookkeeping . 8 1 245 
M orrow Terminal or Liberty Terminal . . . . . . . 8545 
fNTERTEC: Superbrain QO: List $2895 . . . . . . . . . . .  . . . . 82245 

Televideo B03: All  features of the well-known TeleVideo 802 
( RS422 interface optional) + graphics + larger screen + free 
W 1 P & SpreadSheet ; Unbeatable Buy! 
LIST S2495 . . . . 8 1 9B9 

. Televideo 1 603. 806. 81 6: Our prices are the lowest . . .  S CALL 

BASIS-1  0B Z-BO & 6502 CPU. high res. graphics . . . . . . . S 1  9B9 
Sanyo MBC-2000 8085 CPU . 2 Floppies 640KB . . . . . . 8 CALL 
NorthStar Advantaoe. w/1 6-bi l  upgrade . . . .  S2499 

PORTABLE COM PUTERS 
PIED PIPER PORTABLE COMPUTER: . . . . . . . . . . . . . . . . . .  89B9 

Televideo Portable: outstanding graphics. 8­
bit . 96-1 60K RAM. 2 Floppies 737 KB .Mouse port. CP/ M .  GSX graphics software. 
WordProc. SpreadSheet .  L IST $ 1 499 
. . . . . .  . . . . . . . . . .  S CALL Available NOW 

Kaypro 1 .  2.  1 0  . 
Zorba . 

TER M I  NALS: 

. . .  8 CALL 
. .  S CALL 

Hazeltine ESPRIT I I  . . . . . . . .  L I ST 645 S539 
Hazeltine ESPRIT I l l  . . . . • . . .  _ • . . .  _ • . . . . . LIST 895 S 6 1 9  
O U M E  OVT-108 . . . . . . . . . . . . . . LIST 895 8729 
WYSE 1 00 . . . . . . . . . .  . . . . . . . .  L I ST 995 8 CALL 

M O N ITORS :  

Dynax 1 2" Amber . 

Taxan RGB-1  . . . . . . . . . • . . • . • . • . . . . . • . • .  

Taxan RGB- 1 1 1  hi -res. 
Zenith RGB hi-res .  . . . . . •  - - - . - - . - . .  
Princeton PGS hi-res 
N EG 1 203 RGB . 

BUY O F  T H E  MONTH 

BMC 8 0 / 20 by 
0 k idata Computer and printer 
for less than you'd pay for the computer alone! 

. . . . S 1 35 

. . . . 83 1 5  
. S51 4 

. . . . S524 
. S495 

. .  . .  . .  . S610  

Computer w/  bui l t - in  Printer. d irect-address graph ics, opt .  
l ight-pen ( incl. C P / M .  BAS I C .  WordStar. S pei iS  iar. 
M ai iMerge. CalcS\ar) . 
This hottest-sell ing computer in .Japan can now be yours 

at al unbel ieveably low price1 1 1  
M onochrome model: . .  
Color model: . . . .  

Buy a COLUMBIA VPportable at list and gela RITEMAN printer tor 1 

COLUM BIA 1 600 A BEST BUY:  
Ful ly  compatible wi th I BM -PC! 
Supports up to 4 users under 
M P / M -86 or Mul t i -user M S ­
DOS.  $3000 plus Free Software 
Nationwide service by Bell & Howell . 

Columbia 1 600-1 system w/amber monitor 
LIST $3495 . .  

Columbia 1 600-4 1 0  M B LIST S5095 . . . .  S CALL 
M P/ M -86 Mul t iĔuser operating system L I ST S695 . . . . .  S 595 
Columbia VP Portable List S2995 . _ . . . . . . .  S CALL 
NOW YOU CAN LEASE A COLUMBIA 1 600-1 FOR ONLY SB3/MO.! 

CORONA-PC: Exceptional high-res. 
display & graphics. M S -DOS . CP/M 86. GW-BASIC. GSX 
graphics. W/P & Spread Sheet. L IST $2995 . . . . . . . . S CALL 
Corona-PC LIST $2995 S CALL 
Corona Portable PC L I ST $2795 . . . . . . • . . . - . S CALL 
Televideo: LIST $4495 _ . . . . . . . . .  - - - . - S CALL 
Zenith 2-1 00 ( H ard Disk Opt ional )  

FREE Lotus 1 -2-3 . . . . - . . . . .  S CALL 

N EC-APC: 8086,  8" F loppies, H ard D isk O pt ion. 
SPECIAL O F  FER: CP/M-86. WordStar. SpeiiStar. Mail­
Merge. Supercalc. dBAS E-1 1 .  M i l  l ionaire game included 
FREE. 
H02 M onochrome: L IST $3448 - - - - - . - - - $ CALL 
H03 Col or: L IST 41  98 _ _ _ _  . .  _ - - _ - - - . - S CALL 

SANYO MBC-550 
The first IBM-compatible · ·· · · · · ···· 

computer under /ᏞAtl ll.H H! l.t 
$1,000! . 

Standard features: 8088 CPU, 128K RAM, 1 Floppy 160 KB, col­
or graphics controller, printer port. Software Included: BASIC, 
SpreadSheet, Word Processor. 1-year warranty! Optional: MS­
DOS for compatability with most IBM software, 8087 Anthmettc 
Chip, 2nd Floppy & Hard Disk. LIST price only $995111 Deliveries 
start in September. This computer is already a hot seller and our 
first shipment has been completely sold out! . . . . . . . . . . $ CALL 

DEC Rainbow-! 00: 

Now w/ MS-DOS , runs most I BM 
software _ . . . . 2935 

or lease _ _  . S85/Mo. 
EAGLE-PC: Many deluxe features ( 1 05 key keyboard) . 
for faster processing. 
EAGLE-PC-E: 1 Floppy. LIST $1  995 . - . 
EAGLE-PC-2: 2 Floppies. monitor. software . 

Ll ST S3495 . 

EAGLE-PC:XL: 1 Floppy. 1 0  M B  Hard Disk. 
LIST $4495 . 

BURROUGHS B-20 
M ost advanced 1 6  -b i t  mult i -user 
mult i - tasking micro on the market 
Beats many min i's. yet priced com­
parable to many 8-b i t  systems. ' -

Extensive Burroughs & 3 rd-parly business software. outstand­
ing word- processi ng. telecommunications & terminal 
emulation ( A l l  Burroughs software include 
diskettes & " H  elp" screens. 

A l l  B-20 systems installed on your site.  N ationwide 
B urroughs on-site service at extremely low cost. Dealer 
inquiries invited  . Leasing available. 
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Shipping/handling __ _ 
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N EVADA N EVADA 

FORTRAN" COBOL 
" I f  you want to learn or teach someone FORTRAN,  this is the 
package to buy." ACCESS, March/Ap ri l 1 983. 

Perfect for teaching FORTRAN. Perfect for learning FOR­
TRA N .  Perfect for Scientists and Engineers. Based u pon 
the ANSI-66 standards (FORTRAN IV),  advanced features 
include IF . . .THEN . . .  ELSE constructs. COPY statement, 
CHAINing with COMMON,  TRACE style debugging and 
1 50 verbal error messages. What's more, you can intermix 
in- l ine FORTRAN and Assembly Language statements for 
those special M icro need s '  Get yours today. Diskette comes 
with 21 4-page manual.  

N EVADA 

PILOT" 
Why has Nevada P I LOT become so popular? I t 's definitely 
easier to learn than BAS I C .  The documentation ( 1 1 4  pages) 
by Professor Starkweather is  exceptional !  And, it  meets a l l  
the P I LOT-73 standards wi th  many new features,  inc luding 
a bu i lt i n  ful l-screen text editor. 

Perfect for trai n ing ,  testing , v i rtual ly all p rog rammed instruc­
tion and word puzzle games. Order yours now! Diskette$ 
and manual come with 1 0  FREE p rograms. 

N EVADA 

EDIT" 
"A wel l-thought-out p roduct with excel lent documentation 
and an astoundingly low p rice." Microcomputing, May 1 983. 

Now, high qual ity text editing for micros . Nevada EDIT is  
great for  p rogram edit ing , as it was designed s pecif ical ly 
to create COBOL, BASIC,  and FORTRAN p rograms. It's a 
character-oriented fu l l-screen video d isplay text editor. 

Simple to configure. You can customize tab stops, defau lt 
f i le type, keyboard control key layout, and CRT by menu 
selection. 

CP/M is a registered trademark of Digital Research. Inc. TRS-80 is a registered trade­
mark of Tandy Corp. Apple I I  is a trademark of Apple Computer. Inc. Osborne is a reg­
istered trademark of Osborne Computer Corp. Xerox 820 is a trademark of Xerox Corp. 
Kaypro is a trademark of Non-l inear Sys . Heath/Zenith is a trademark of Heath Corp. 
I B M is a trademark of Internat ional Business Machines. Corp. Nevada COBOL. Nevada 
FORTRAN. Nevada PI LOT. Nevala EDIT and El l is Computing are trademarks of Ell is 
Computing. Inc. © 1983 El l is  Computing. Inc. 

SINCE 1977 

ELLIS COMPUTING'" 
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Nevada COBOL is  based u pon the ANSI-74 standards with 
many advanced features. It 's f ie ld-proven with thousands 
of users world-wide in Business,  Government and Education. 
The excel lent docu mentation ( 1 65 pages) is  used as a class­
room text at a number of col leges. 

Because of Nevada COBOL's su perior design ,  it requires 
about half the memory of competitive COBOL compilers. 
This major advantage is just one reason many busi ness 
programmers are switch ing to Nevada COBOL. 

And , lots of  students are using Nevada COBOL because it's 
the affordable, easy-to-use COBOL' Order yours now ' 

Also available: COBOL Application Packages, Book 1 ,  $9.95. 

Nevada FORTRA N and Nevada COBOL are now available 
for the Commodore-64 from Commodore Business 
Machines, Inc. 

To make ou r software avai lable to even more micro users, 
we've s lashed our p rices. What's more, we're offering a 
money back g uarantee. If for any reason you 're not com­
pletely sati sf ied, just return the package - i n  good condition 
with the sealed diskette unopened - within 30 days and 
we'l l  refund your money. 

This is a l imited time offer, so order yours todƷy! 

each 
E-------------------------------------------, 

MAIL TODAY! TO: Ellis Computing,  Inc. 
3917 Noriega Street 
San Francisco, CA 94122 
(415) 753-0186 

The CP/M® Operating System, a 8080/8085/ Z80 microprocessor, 
and 32K RAM are required. 

Software Packages:0 COBOL 0 FORTRAN 0 PILOT 0 EDIT 0 BASIC 

Diskette Format: 8" 0 SSSD (Standard IBM 3740 format) 
5'!<' '  0 Apple CP/M 0 Xerox 820 SO 0 Osborne SD 

Televldeo 0 Micropolis Mod I I  
North Star DD 0 North Star SD 
TRS-80 Mod I with CP/M @ 4200 hex 0 TRS-80 Mod 1/Mapper 
Heath Hard (Z-89) 0 Heath Soft (Z-90) 
Superbraln DD DOS 3.X (512 Byte sectors) 
Kaypro DD 0 DEC VT-180 0 Epson QX-10 

0000000 NEC PC 8001 0 Sanyo 0 Access 

ShlpplngfHandling Fees: Add $4.00 for the first package and $2.00 each additional
package. OVERSEAS add $15.00 for first package and $5.00 each additional package.
Checks must be In U.S. funds and drawn on a U.S. bank! 
Send my order for __packages @ $29.95 each Total 

COBOL Applications package @ $9.95 each Total 
I n  CA add sales lax0 Check enclosed0 MasterCard 0 Visa Total 

Signature 

Ship to 
Name 

Street 

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 

City/State/Zip :t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J 
Circle 177 on inquiry card. 



Technical Forum · 

Make Fast and Sintple Contour 
Plots on a Microcontputer 

Condot employs an algorithm that simplifies creation of plots 
without requiring complicated code 

·by Sedgwick L. Simons Jr. 

Contour-plotting programs for desktop microcom­
puters are scarce indeed. And programmers who ap­
proach too lightly the task of creating one are naive. At 
last, however, a real solution has been found. The pro­
gram outlined in this article eases the task of generating 
contour plots; in spite of or more likely because of the 
lack of intelligence of the algorithm involved, the pro­
gram seems foolproof. 

Ostensibly, contour plotting is not complicated. You 
need only find and follow all the contour lines through 
a data array. Certainly the program will have to handle 
occasional saddle points, situations of low data sur­
rounded by high data, or a few missing values. And, of 
course, you must avoid tracing the same contour twice 
or taking a shortcut across a different contour. Sudden­
ly, the magnitude of this programming task is evident­
this traditional approach to contour plotting takes an aw­
fully intelligent program. And you know what intelli­
gent means: lots of complicated code and lots of run 
time. And that means bad news for microcomputer 
users. 

Some clever shortcuts to the traditional approach do 
exist. But some highly mathematical algorithms would 
require a couple of hundred FORTRAN cards. 

There is a solution. I offer figure 1 as evidence of an 
easy, though devious, way to do top-quality contouring 
on a microcomputer. The algorithm discussed in this ar­
ticle makes no attempt to solve the intricate problems 

of traditional contour plotting. Instead of finding and fol­
lowing contour lines, it just looks through the data ar­
ray and draws dots whenever it crosses a contour line 
(hence the name Condot) . With sufficiently fine inter­
polation, the dots run together and voila-contour lines. 

90 

M O D E L  F L U X  A E = 5 0 
8 5  0 

3 /  2 4 / 8 3  

w 8 0"' :::>'::: 
7.5­<{⨴ 

­ 70z:'!
0:: 6 5<{>ひ 

60 

5 5  

5 0  
1 2  1 6  2 0  2 4  8 1 2  

M A G N E T I C  LOCA L T I M E  

C O N T O U R S  AT , 0. 2 5  0.50 1 . 0 0  2 .0 0  4 .00 

Figure 1:  This contour plot, based on an array of 960 observations 
(24 by 40), was made using Condot. Th e program was rim on a 
Tektronix 4052, and the output was sent to a Tektronix 4662 pen plot­
ter. It took abou t 10 minutes to generate the plot. 

November 1983 © BYTE Publications Inc. 487 



prog ram , 
drive n .  

Prog ram 
EPROM 

diagnostics 
EPROM 

p ackage 
wil l  

type. ---------

by 
p rocessor spec ify 
kind 

Listing 1: The Condot program, an algorithm fo r plotting contours. 
If you leave out the remarks, the core contains only 57 commands. 

40 REM -------------------- C 0 N D 0 T -----------------------------

SO REM 
60 REM SIMPLIFIED CONTOUR PLOTTING ALGORITHM FOR MI CROCOMPUTERS --

70 REM 
80 REM BY DR. S, L, SIMONS, JR. RICE UNIVERSITY 
90 REM 
100 FOR I=1 TO A:!. - 1 
110 FOR J=1 TO Al - l 
120 REM ---------------------------------------------------------­Ꮭ---­

13 0 REM ------­ --­------­------- DEFINE TBE FOUR CORNERS OF A CELL --
140 Xl=F ( I , J  ) 
1SO X2=F ( I , J+l) 
160 X3=F( I+l , J )  
170 X4=F ( l+1 ,J+l) 
180 REM --------------------------------------------------------------

1 90 REM -- IF ALL FOUR CORNERS ARE LESS TBAN TBE LOWEST CONTOUR OR 
200 REM -­IF ANY CORNER HAS A lo!ISSING VALUE GO TO TBE NEXT CELL . 
2 1 0  IF X1(CO AND X2(C0 AND X3<CO AND X4<CO TBEN 600 
220 IF X1=MO OR X2=MO OR X3=MO OR X4=MO TBEN 600 
23 0 REM -------------------------------------------------------------

240 REM ------------------ I-DIMENSION INTERPOLATION OVER TBE CELL --

2SO FOR K=O TO 1-S2 STEP S2 
260 Z1=X1-K •  (X1-X3) 
270 Z2=X2-K •  (X2-X4) 
280 IF Z l < C O  AND Z2 < C O  TBEN 420 
290 GOSUB 6SO 
3 00 REM ------­ 6SO RETURNS TBE SUBSCRIPTS OF THE CONTOURS CROSSED 
310 IF C4(C3 TBEN 420 
320 M=Z2-Z1 
3 3 0  R2=I+K 
340 B=Z1-M•J 
3 S  O R2=I+K 
360 REM -------- COMPUTE Rl , TBE J-DHIENSION CROSSING COORDINATE 
3 70 FOR CS=C3 TO C4 
3 80 Rl= ( C  ( C S )  -8) /M 
390 MOVE R1 , R2  
400 DRAW Rl ,R2 
4 1 0  NEXT CS 
420 NEXT K 
43 0 REM ------------------------------------------------------------

440 REM --------------------------------- J-DHIENSION INTERPOLATION --

4SO FOR K=O TO 1-S3 STEP S3 
460 Z1=X1-K" (Xl-X2) 
470 Z2=X3-K• (X3 -X4) 

CoÆpatible w/all Rs  232 serial interface port • Auto 
select baud rate • With or without handshaking • 
Bidirectional Xon/Xoff and CTS/DTR supported • Ꮬ aφlu ils 

in 
• ÇᏛᏚᏙ:ᏘiᏗt 

1ᏖroᏕᏔ t1 Ꮣs;6 , 
NHe/rδ ; nγ 

aᏒᏑitz 
Split facility for 16 bit data paths • Read , 
formatted list commands • Interrupt 
program and verify r e a l  t i m e  wh1 Je  
sending data • single byte.  
block,  or whole • Intelligent 

discern bad and erasable 
• Verify erasure and compare 

com m ands • B u sy light • Complete
w/Textool zero insertion force socket

ᵝAd 
c)S'Jf1z 

rᏐl 
va ᏏlᏎᏍle࿃AC power (240 

ᏌᏋn 
U tᏊi 

i;ᴥ  Pa 
7wr aᏉ12sᏈ cᏇᏆ;u7Ꮕcs6 

program m ers from the C P / M  com ­
mand l ine.  Source Code is provid e d .  
P G X  utility allows tne same 
thing,  but  a lso a l low you to  specify 
a range of addresses to send to the 
program m e r ,  Verify. set the Eprom 

M O D E L  7316 PAL PROGRAMMER 
Programs all series 20 PALS. Software 
included for compiling PAL source 
codes. 

. 1 2
Softw are Available for C P M ,  ISIS , 

TRSDOS ᵡ M SDOS 4 

I .  TM of Digital Research Corp.  
2 .  TM of Intel Corp . 
3. TM of Tandy Corp . 
4. TM of Microsoft. 

Avocet Cross Assem blers are 
available to handle 8748,  875 1 .  
Z8, 6502, 680X , etc.  
Available for C P / M  a n d  
M S D O S  computers.  Order 

type and 
of compu ter. 

480 IF Z 1 < C ( l )  AND Z2(C ( 1 )  THEN 5 90 
490 GOSUB 6 SO 
500 IF C3)C4 TBEN S 90 
510 M=Z2-Zl 
S20 B=Z1-M•I 
S30 Rl=J+K 
S40 FOR CS=C3 TO C4 
SSO R2 a ( C  (C5)  -B) /M 
560 MOVE R1 , R2  
5 7 0  DRAW Rl , R2  
580 NEXT CS 
590 NEXT K 
600 NEXT J 
610 NEXT I 
620 END 
630 REM --------------------------------------------------------­
6 40 REI! -ዙ SOB ROUTINE --

6 SO REM --------------- CHECK FOR CONTOUR CROSSINGS BETWEEN Z1 & Z2 --
660 IF Z l > Z2  TBEN 700 
6 7 0  Yl=Z1 
6 80 Y2=Z2 
690 GO TO 720 
700 Yl=Z2 
7 1 0  Y2=Z1 
720 FOR C3=1 TO C1 
7 3 0  IF Yl<=C(C3)  THEN 7 7 0  
7 4 0  NEXT C3 
750 C4=0 
760 RETURN 
7 7 0  FOR C4=C3 TO C1 
7 80 IF Y2<=C ( C 4 )  THEN 800 
7 90 NEXT C4 
800 C4=C4-1 
810 RETURN 

The core of Condot, shown in listing 1, was written 
for a Tektronix Inc. 4050 series graphics computer and 
uses reasonably conventional BASIC. If you leave out 
the remarks, the core contains only 57 commands. In ad­
dition to the core, you'll need routines to get your data 
array into memory, set up the graphics parameters (such 
as window or viewport), and draw the axis and legends. 

51195 
M O D E L  

7-324 

M od e l  7 1  28-LI .L2.L2A . S209.00 
Model  7 1  28-24 . .  . . .  $289.00 
DRS or  DRS . . . . . . . . . .  S 30.00 
D R8PGX or  DRSPGX . .  S 75.00 
Cross Asse m b lers . . . . .  S200.00 
X A S M  (for M S DOS) . . .  S2SO.OO 
U/V Eraser D E-4 . . . . . .  S 78.00 
RS232 Cables . . S 30.00 
875 1 adapter . ·$ 1  74.00 
8755 adapter . . . . . . 5 1 35.00 
48 Fam ily adapter . S 98 . 00 

$499 
MODEL 

7228 

M O D E L  7128 EPROM PROGRAMMER 
Programs aud Read: 

N M O S  
2758 
2 7 1 6  
2732 
2732A 

C M O S  
27C l b  
27C32 
C 6 7 1 6  
27CS4 

I ' 

Pool Office Box 289 
Waveland, Mlooloo!ppl 39576 

[601 1·467 -8048 

Model D E-4 U / V  Products 
hold 8 .  28 pin parts. High
quality professional construc­
tton. 

MO DEL 7324 PAL PROGRAMMER 
Programs all series 20 & 24 P A L S .  
Operates stand alone or v i a  H.S232. 

N M O S  
2508 
25 1 6  
2632 
2564 
68766 
68764 
8755 
5 1 3 3  

. 2764 
2 7 1 2 8  
27256 

EEPROM 
521 3  
5213H 
X2816 
480 1 6  
1 2 8 1 6A 

M P U ' S  
8748 
8748H 
8749H 
8741 
8742H 
874 1 H '  
8751 
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MOST OUTSTANDING MULTIPROCESSOR, MULTI USER 


PERFORMING ARTS 

of COMPUTER SCIENCE 
See us at 0 ྽྾m྿࿀࿁࿂VFall '83 

November 28-December 2. 1983 
Los Vegas Convention Center 

A314--

We are the 
Performance Leader . 
Our Duet Product (MCM * SO and DCM* SO), installed in 
thousands of multi-processor multi-user systems as well 
as in single user systems worldwide, certifies our field­
proven performance . Our state-of-the-art products, first 
and best, have been soundly accepted by the various in­
stitutes, from the government to the universities, and 
utilized by the various applications, from office auto­
mation to control automation. Our product superiority 
is recognized for the following reasons. 

Identical Master / Slave SBC (Single 
Board Computer) architecture results in a prime 
advantage, never letting the entire system down . Not 
only that, the master/ slave status is programmable, so 
it is truly possible to build redundancy in a 
multiprocessor system . 

Unlimited Expandability differentiates our pro­
ducts from other 
sor based systems 
which are bound 
to the networking 
limi tation . Our 
Tl]RBODOS im­
plementation on­
m u l t i p l e  n e t ­
w o r k s ,  w h i c h  
connect multiple 
m u l t i p r o c e s s o r  
systems, matches 
the capacity of a 
mainframe, thus surpassing the mini computers . 

Low Cost Local Area Networking has 
always been a subject but never a solution. Our ap­
proach to the LAN of SBCs, with integrated LAN con-
CPIM is a trademark of Digital Research, Inc. 
TURBODOS is a trademark of Software 2000, Inc. 

trol thru the high speed and reliable IPC (Inter­
Processor Channel ),  provides an ultimate low cost solu­
tion for each computing station in a network. 

Superior S-100 board Products are the key 
to superior system products. We now provide two pro­
minent single board computers : MCM*SO, based on 
ZBO (4 MHz, 6 MHz, or 8 MHz) processor family, and 
MCM*186 based on 80186 (8 MHz) processor. There 
are two disk controller products, DCM*SO and 
DCM*SO II. DCM* SO is the first disk controller to in­
tegrate the floppy disk 
controller and the SASI 
(ANSI SCSI) hard disk 
host adapter in one 
board. DCM *SO II is 
DCM *SO plus 8K 
Track Buffer with on­

board DMA for 

high performance. 


Our RAM*SO is the first memory board 
which has quad-mode capability. It works 
not only as an 8-bit and 16-bit memory 
board, but also as a memory disk board. 
LINK* SO is an intelligent 1/0 board designed 
for high performance foreground processing 
capability with on board processor (Z80 A) 
and memory buffer. 

• ഌC SYST EM 
469 Valley Way 
Milpitas, CA 95035 
408/ 945-0318 TWX 910-381-7041 

JC Systems products are available worldwide thru 60 dealer bases 
which are growing continually. All of our products are serviced 
factory-direct or by our dealers. We maintain highly confident 
technical support, both in the hardware and software products, 

CP/M and TURBODOS. 

Circ le 239 on i nqui ,ry card. 
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Condot 

Becapse 

( 2 a )  ( 2 b )  

X 3  X 3  

X4 X4 

X I  X I  

( I + I ,  J )  ( 1 + 1 .  J + l )  ( I + I ,  J )  ( 1 + 1 ,  J + l )  

( I ' J l ( I , J + l )  ( I ' J )  ( I , J + I )  

Figure 2 :  Pa rts (a) and (b) represent two different interpolations th rough one cell of data. The cell is defined lJy the four adjacent observations 
Xl, X2, X3, arid X4, and the relative values of the I and J subscripts. The asterisks represent the dots that are plotted to produce a contour 
line. Each cell requires interpolation through the I dimension (a) and the J dimension (b) . Note that the leftmost part of the contour line 
in (a) falls between interpolation steps and was not plotted until the second dimension (b) was addressed. 

One fully loaded Condot program in use at Rice Univer­
sity has routines for smoothing data, recovering data 
from tape, interactive polling values on a finished plot, 
and zooming to plot a selecte˫ part of a data array. 

Even in BASIC, Condot is not unacceptably slow. It 
took me about 10 minutes to plot figure 1 with a Tek­
tronix 4052 computer driving a Tektronix 4662 plotter. 
The same plot can be done on a CRT (cathode-ray tube) 
in about half that time. The data used for figure 1 was 
in an array of 960 points, 24 across by 40 high. The run 
time is not extremely sensitive to the size of the array 
because large arrays decrease the amount of interpola­
tion that the program must perform. (Note that the 4052 
is a fairly fast 16-bit machine using 6800s for bit-slice pro­
cessing and a high-resolution storage tube for display. ) 

If you are really short of memory, you can nevertheless 
use this program. The algorithm does not re­
quire that all the data be in memory at once. With some 
simple tricks, even a very modest home computer can 
be programmed to contour an array of 10,000 or more 
data points. 

Algorithm and Program 
A stripped-down version of Condot is provided in list­

ing 1. You should be able to build your own custom con­
tour plotter around this core. You'll need to provide the 
core with an ordered array of observations, F(A2,A1), 
and a vector, C(C1), of the contour values in increasing 
order. Set CO equal to C(1), the lowest contour value, and 
MO equal to some constant that represents missing 
values in the data array F(A2, A1) . The ordering of 
F(A2,A1) is such that F(1,1) will be plotted at the lower 
left, and F(1, A1) will be plotted at the lower right. 

The actual mechanics of the Condot algorithm are il­
lustrated in figure 2. Don't worry about part b of the 
figure yet . I use four adjacent points from data array F 
to define a data cell. The subscripts of F define the 
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relative values of the two independent variables (X and 
Y or I and J) . The actual values in array F are observa­
tion data and define the "height" (Z value) at each cor­
ner of the data cell. This is the information to be con­
toured. Now, try to read this explanation with one eye 
on figure 2a and the other on the program listing. 

Condot starts at the lower left corner of the data (F(1,1)) 
and works out along a pair of rows (J direction) before 
moving up to the next row. Each pair of rows defines 
A1 - 1 different cells. Therefore, the array of A1 points 
across by A2 points high defines (A1 - 1) x (A2 - 1) dif­
ferent cells to be contoured.  Statements 100 and 110 start 
the cell-plotting loops. All the contours in one cell are 
plotted before Condot goes on to the next cell . 

For convenience, the data points at the four corners 
of the cell under consideration are set equal to X1, X2, 
X3, and X4 in statements 140 to 170. Next, a check is made 
to see if all the corners are below the lowest contour value 
(CO), or if any of the corners contain the missing value 
flag MO. In either of these cases, because there is no need 
to do anything more with this cell, the loops are incre­
mented and ˬhe next cell is considered. 

Unless you have really boring data, the program will 
soon find a cell with one or more contours through it. 

most users of Condot will have better plotter 
resolution than data resolution, a systematic interpola­
tion is begun across the cell so that the dots plotted fall 
close enough to each other to look like lines. First, cal­
culate pairs of points along the lines from X1 to X3 and 
from X2 to X4, as in figure 2a, and look for contours be­
tween each pair of points. Later, follow the same pro­
cedure through the other dimension, as in figure 2b. 

Statement 250 starts the interpolation loop correspond­
ing to figure 2a. The step size, 52, should be between 
0 and 1 and can be computed from the ratio of data res­
olution to plotter (or CRT) resolution in the l dimension . 
In other words, 52 relates to the width of a dot on the 
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SuperSoft BASIC Compiler 
fo r CP/M·86;Ms DOS, and PC DOS 
Compatible with M icrosoft BAS IC 
The S u perSoft BAS I C  co m p i l e r, ava i l a b l e  under 
CP/M-86 and M S  D O S ,  is  com pati b l e  with 
M i crosoft* BAS I C  and fo l l ows the AN S I  I stand ard . 
I f  you want to com p i l e  BAS I C  pro g rams u n d e r  
CP/ M -86, P C  D O S ,  and M S  D O S ,  S u perSoft's 
BAS I C  com p i l e r  is the a nswer. 

Greater accu racy with BCD math routines 
I f  you h ave used othe r  l a n g u ag es without BCD 
mat h ,  yo u know how d i sco ncert i n g  decimal  rou n d  
off e rrors c a n  be.  F o r  exam p l e :  

With IBM PC* 
BAS IC 

10 A= .99 
20 P R I  N T  A 
30 E N D  

Output:  .9899999 

With Su perSoft 
BASIC with 
BCD math 
1 0  A= .99 
20 PR I N T A 
30 E N D  

Output :  .99 

As you can see, S u pe rSoft BAS I C  with B C D  
provides g reater assurance i n  appl  icat ions where 
accuracy is crit ica l .  

S u pe rSoft's BAS I C  is a t r u e  n ative code co m p i l e r, 
not an i nterm e d i ate code i nterpreter. I t  is a 
superset of standard BAS I C ,  s u p po rt i n g  n u m e rous 
exten sions to the l a n g u ag e .  I m  portant featu res 
i n c l u d e :  

• F o u r  variabl e  types: I nteg e r, Stri n g ,  and S i ng l e  
a n d  Dou b l e  Prec is ion F l oat i n g  Po i nt ( 1 3  d i g it )  · 

• F u l l  PR I N T U S I N G  for formatted output • Long variable name s• E rro r trapping • M atrices with  u p  to 32 d i m e n s i o n s  • B o o l e a n  operators O R ,  A N D ,  N OT, XO R ,  
EQV, I M P  • S u ppo rts random and seq u e n t i a l  d isk f i  les with a 
co m p l ete set of f i l e  m a n i p u  l at i o n  statem e nts • I E E E  f l oati n g  point  ava i l a b l e  soon as an option 

In ad d it i o n ,  S u pe rSoft BAS I C  has n o  run t i m e  
l icense fee .  S u pe rSoft's l i  n e  o f  f i n e  lang uage 
com p i l e rs i n c l  udes F O RT RA N ,  BAS I C ,  C ,  and 
Ada.  · 

Req u i res:  1 28 K  m e m o ry 
BAS I C  com p i l er :  $ 300.00 

SUPERSOFT LANGUAGES: THE STANDARD OF EXCEL LENCE. 

Circle 449 on inquiry card. 

SuperSoft BA SIC lets me run compiled BA SIC programs under either CP/M-86 or MS DOS. 

*Su perSoft BAS I C  is  com pati b l e  with M i c rosoft 
BAS I C  i nterp reter and I B  M PC BAS I C .  D u e  to 
vers ion d iffere nces a n d  i n h e rent  d iffere nces i n  
co m p i l e rs and i nterpreters s o m e  m i nor variations 
may b e  fou n d .  M ac h i n e  d e pe ndent  commands 
may not be su p po rted . T h e  vast majo rity of pro­
g rams w i l l  r u n  with no c h a n g es.  

Japanese Distributor: A S R  Corporat i o n  
I nternatio n a l ,  3-23-8, N is h i -S h i m bash i ,  
M i n ato-Ku , Tokyo 1 05 ,  J apan.  T E L .  ( 03 )-437537 1 .  
Te l ex:  0242-2723.  

European Agent: S u  pe rSoft I nternat ional  Ltd . ,  
5 1  The Panti l es ,  Tu n b r i d g e  We l l s ,  Ke nt,  E n g l and 
T N 2  5TE.  T E L. 0892-45433 . Te l ex:  95441 M ic ro-G . 

® 
P.O.Box 1628 Champaign. IL61820 (217) 359·2112 Telex 270365 

M icrosoft is a trademark of M ic rosoft Corporation. 
I B M  PC is a trademark of I nternational Busi ness Machines Corporation. 
CP/M is a registered trademark of Digital Research. 
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R u ns On Reads/Writes 

Ú I B M  

Û I B M  

plotter. As the interpolation loop steps from X1 toward 
X3 and from X2 toward X4, calculate Z1 and Z2 (the end 
points defining the line segment on which contour cross­
ings will be plotted) . 

. Condot uses a short subroutine, starting at line 650, 
to find all of the contour crossings on the Z1 to Z2 seg­
ment . The subroutine returns two numbers, C3 and C4, 
which are the lower and upper subscript values of the 
contours crossing the line segment . If no crossings are 
found, C4 ends up being less than C3, and statement 
310 moves the program along to the next interpolation. 
If contour crossings are found between Z1 and Z2, lines 
320 to 350 compute the parameters defining the line seg­
ment from Z1 to Z2. Then, the loop starting at 370 draws 
dots at the points where contours C(C3) through C(C4) 
cross the Z1 to Z2 line segment. 

In case you haven't . seen MOVE and DRAW com­
mands, here's an explanation of how they work. Each 
command takes two arguments, the X and Y locations 
of a point on the screen or plotter. MOVE causes the pen 
to come up (if it is down) and move to the specified coor­
dinate. DRAW lowers the pen (if it is up) and draws a 
line to the specified coordinates. _Statement 560 first 
moves the pen, without drawing anything, to the coor­
dinate R1, R2. Statement 570 lowers the pen and orders 
a line drawn to R1, R2 . But because the peri is already 
at R1, R2, the result is simply a dot. 

By now you probably have a good idea of how Con­
dot works but might not see the reason for the two parts 
of figure 2. Suppose you had part 2a (interpolation 
through the I dimension) only. A contour line parallel 
to the J axis could fall between interpolation steps and 
never be found. To be sure no contour lines escape, you 
must interpolate through both the I dimension (2a) and 
the J dimension (2b) for every data cell. 

Enhancements 
You should be sure to build into your driver routine 

an input for the interpolation steps 52 and 53 in lines 
250 and 440. Knowing your array dimensions and screen 
(or plotter) resolution, you can calculate the largest steps 
that will cause the dots to merge together. Being able to 

run Condot with interpolation steps of four to six times 
these values is a useful option. The larger steps give a 
preview of the final plot by making dotted instead of 
solid lines. Best of all, this preview runs in a fraction of 
the time the normal plot takes. 

As mentioned earlier, Condot does not need an en­
tire data array in memory at any one time. If you've got 
a whopping big array of data, or an 8K-byte computer, 
your best bet may be to work with only two rows of data 
in memory at a time. Specifically, read the first row of 
data into memory before reaching statement 100. Then, 
at statement 105, read row I + 1. At 605, after plotting 
the cells defined by this pair of rows, set the first row 
equal to row I + 1 .  In this way, you'll first use rows 1 
and 2 to define the data cells, then use 2 and 3, 3 and 
4, and so on. 

Users of this routine should be aware of two things. 
First, you may have noticed that the interpolations in dif­
ferent dimensions in figures 2a and 2b actually define 

· two slightly different surfaces through the data points 
that define the four corners of the cell. The only time 
you will notice this difference is when you try to plot 
a very small (for example, a 4 by 6) array of data . The 
second potential problem applies to users who employ 
conventional pen plotters for output. Because this 
algorithm draws dots, it generates a lot of PEN UP and 
PEN DOWN commands, which means wear and tear 
on the pen tip; also, some users may find their ears and 
sanity adversely affected. If a hard copy from your 
display is acceptable, you would probably be better off 
with it . Otherwise, just pretend the plotter is your 
mother's old sewing machine. •  
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SuperSoft's NEW C Compiler . . .  when quality counts. 

In 1 982 SuperSoft helped C programmers around the 
world move their applications from 8 to 16 bit operating 
systems with the first C com piler under CP/M-86Ā PC 
DOS, and MS DOS. 

With SuperSoft's new release of version 1 .2 .6 ,  with its 
enhancements, upgrades, and improvements SuperSoft is 
helping those programmers stay ahead of the pack. 
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continue to be there for you in the future. Today there are 
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highly optimized assem bly code . . .  then you' l l  find only one. 
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Professional Quality 
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up by releasing C compilers. SuperSoft started working on 
C over three years ago, and the work has never stopped. 
While others were struggl ing to put in features, SuperSoft 
was refining and polishing . . .  adding the quality 
professionals depend on. 

Thoroughly Tested 
SuperSoft C has been tested with hundreds of 

commercial appl ication programs. And all  this testing has 
paid off . . .  with a compiler that's highly reliable in every 
phase of operation. 

Portable 
SuperSoft C is now avai lable in most operating system 

environments. Since we don't sell operating systems, we 
can support them al l .  And as new operating systems 

· become popular, SuperSoft C wi l l  be there. 
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Packed with Library Functions 
SuperSoft now has the most complete set of l i  brary 

functions avai lable. All provided with source code. 

Thorough User Manual 
The new user manual is extensive-jammed with 
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Technical Forum 

Address Calculation 
The Forgotten Sort 

Sorting speed zs directly proportional to the number of elements 
by Douglas Davidson 

Most amateur programmers know a few sorting 
algorithms-bubble sort certainly, probably the 
maximum-minimum methods, and, on a slightly more 
advanced level, the shell sort. Some know the more ef­
ficient sorts, such as shuttle or tree sorts . The best of 
these sorting algorithms require time proportional to the 
number of elements to sort (n *logn) . What is not so well 
known is a sorting algorithm-and not a terribly com­
plex one, either-that finishes in a time proportional to 
n (the number of elements to be sorted) . Therefore, for 
some values of n, this sort must be faster than any of 
the other types. It generally goes by the name of I I ad­
dress calculation. I I  

To be fair, some good reasons account for its lack of 
popularity . First, this method takes more than the 
minimum necessary amount of memory space to sort 
any given list; it requires additional storage proportional 
to n .  However, in most microcomputer BASIC opera­
tions, storage requirements are not excessive, and the 
time savings may outweigh storage considerations . The 
second and more fundamental objection is that an 
address-calculation sort depends on the nature of the 
sorting keys . Most sorts use the key values only for com­
parison, simply checking whether one key is greater 
than another. This sort uses the actual value of the key. 

For example, the address-calculation sort operates by 
first reserving a large range of memory for storage . It 
goes through its input list in order and, for each ele­
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ment, uses the key value to calculate an address within 
the reserved range . This mapping of keys to addresses 
is crucial. The operation is most efficient when the map­
ping is one-to-one (one element to one address), but 
practically it will be many-to-one. The only absolute 
restriction on the mapping is that it be nondecreasing, 
but it is important to the sort's efficiency that the greatest 
possible dispersion of the list elements into the range 
be achieved, or at least that the fewest possible collisions 
(mappings of two list elements onto one address) oc­
cur. These considerations require knowledge of the 
range and distribution of the keys. Because commercial 
programmers must make sorts as general as possible, 
address calculation is neglected. If the key distribution 
differs substantially from the rectilinear (from an even 
distribution, such as might be obtained from random 
generation), then the function to map keys onto ad­
dresses must become much more complex. 

· 
But for 

microcomputer programming, often the key distribution 
is close to random, making the address-calculation sort 
a good choice. 

With the appropriate address calculated, that location 
is checked to determine its status. If it is empty, the cur­
rent list element is placed there, and the algorithm con­
tinues . If it is already occupied, then the element must 
be inserted in such a manner as to maintain proper 
order. When all list elements have been placed in the 
range, the program simply reads them off in order, ig­
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No more trial-and-error circuit design 
MICRO-CAP 
Ana log Circuit Design Softwa re 
By Andrew Thompson, Spectrum Software 

Called "a godsend" for the busy engineer by Softalk, this 
amazing software package takes the trial-and-error out of 
designing electronic circuits. It makes your design work 
faster . . .  more accurate . . .  and far easier than ever before. 

With it, you use your Apple II Plus or IBM PC to draw an 
analog circuit, then run simulations of its performance 
under varying conditions. It's like building a breadboard 
and hooking up signal sources and instruments to see 
what happens - but much faster and with far less effort. 
You actually analyze and debug your circuit designs 
before you build them! 
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With MICRO-CAP you can easily perform an AC or a DC analysis. 

19 
And it's all so simple - no computer expertise is re­

quired. For instance, you draw the circuit by just moving a 
cursor on the CRT screen, and selecting and entering the 
components (op amps, tran sistors, capacitors, diodes, 
etc.) at whatever location you want them placed. When the 
drawing is fini shed, the program sets up the equations for 
the simulation. And completed diagrams can be saved in a 
diskette file. 

You can power your circuit with AC or DC voltages of 
various values and apply different input signals . . .  run a 
time-domain simulation of the circuit in operation . . .  
perform analyses that show output voltage vs. input volt­
age and gain and phase shift vs. frequency . . .  and more. 

To order - or to get a demo disk - fill in and mail the 
coupon below. 

Machine Specifications: Apple II Plus, 64K, 
or IBM PC, 128K, and two disk drives 

E.T. Matthews, 26th Floor 
I McGraw-Hil l  Book Company •1221 Avenue of the Americas 

I New York, NY 10020 I 
0 I 'm sold! I want to purchase the MICRO-CAP Software 

I Package. Send me an invoice and licensing agreement; I' l l thenremit the full $475.00 price, plus local tax. I want the package 

I for (check one): 0 Apple II Plus 0 IBM PC 

I 0 I'm interested, but need more information. Send me a
demonstration disk, plus detailed spec sheets on MICRO-CAP. 

I I 'm enclosing my check for $19.95 plus local tax for the demo disk - with the understanding that, if I later decide to purchase 
the complete MICRO-CAP package, this $19.95 will be cred-1 ited toward the total $475.00 package price. I want the demo 

I disk for (check one) :0 Apple II Plus 0 I BM PC 

I Name

I
I 

City State ___L Offer good only in USA. 
_ _ _ _ _ _ _  _ _ _ _ _  
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Listing 1: The address-calculation sort program. Written for the Ap­
ple II computer, the program will generate a list of random numbers, 
sort the list, and print the sorted list. 

1 0  I NPUT N 
20 D I M  NX < N >  

: REM *** GENERATE RANDOM NUMBERS
30 HOME : I NVERSE : P R I NT " " ;  N ; "  RANDOM NUMBE R S "  : NORMAL 
40 FOR J = I TO N
50 NX < J >  = ! NT ( 6 5535 * RND ( I l l  - 32767
60 P R I NT J" . "  NX < J >  
70 NEXT J 
80 PR l NT : l NVERSE : P R I NT " SORTED Ll ST " : NORMAL 

: REM *** SORT ROUT I NE 
90 I = 2 . 36 * N 
1 0  0 BP = I / 65535 
1 1  0 D I M  AX < I  + N )  

: REM *** MA I N  LOOP 
1 2 0  FOR X = l T O  N 
1 30 XA = X 
1 40 V = < 32767 + NX < X )  ) * BP 
1 50 I F  AX < V l  = 0 THEN AX < V )  = XA : GOTO 1 90 
1 60 I F  NX < AX < V l  ) > NX < XA >  THEN XS = XA : XA = AX < V l  : AX < V >  = XB 
1 70 
1 80 
1 90 

V = V + I 
GOTO 1 50 

NEXT X 
: REM *** P R I  NTOUT 

20 0 c = 0
2 1 0  FOR J = 0 TO I + N
220 I F  AX ( J )  THEN P R I NT C "  . " NX < AX (  J )  ) : C  = C + I 
230 ! F  C <= N THEN NEXT J 
2 4 0  END 

noring unused elements of the range, and places them 
in the output list. 

Test Program 
Listing 1 is a formatted listing of an Applesoft version 

of a test model address-calculation sort. The loop in lines 
40 through 80 generates n random integer variables 
( - 32767 to + 32767) and prints them out. The variable 
I represents the number of locations allocated to the 

Address calculation is  one of a 
type of sorts whose operation 
depends on the nature of the 

sorting keys. 

range (more about the 2.36 later) . The address-mapping 
function is a simple linear one; keys are multiplied by 
a constant BP to linearly map them onto the range 0 to 
I .  A sort of string variables would compute a numerical . 
value fromthe first so many characters, weighting them 
by position. Significantly, the actual list elements are ' 

not placed in the array A%; rather, indexes represen­
ting their location in the input list N% are used. A con­
siderable space saving for lists in which the key is not 
the whole record results from this approach. A% is 

dimensioned at I +  N (see line 110) to ensure that no ele­
ment, in the course of being inserted into A%, gets 
bumped off the upper end . While this wastes space, it 
could be avoided with extra programming; however, 
that would obscure the primary ideas in this example . 
The main loop goes through the list in order, computing 
the address V from the key . .  If the location is vacant, 
line 150 places the index there . Otherwise, lines 160 and 
170 insert the index in a higher location. The process 
produces a "ripple" up the line, exchanging smaller 
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Figure 1: The Address Calculation Response Chart. The amount­
of time required to sort a list is directly propo rtional to the number: 
(n) of elements in the list. 

· 

elements into pl;;tce so that the highest element en­
countered gets placed in the next vacant location by line 
150. Once all the indexes are in place, lines 200 through 
230 print the results . You could just as easily place them 
· in another array. The counter C saves time by halting 
the printout upon locating all the elements. 

· 

Efficiency vs . Speed 
I still have not justified my grandiose claims for the 

sort 's speed. While the full mathematical treatment is 
unnecessary, some discussion is in order. Note first that 
the time used by the printout loop remains proportional 
to the value of I (the number of locations assigned to 
the range). This provides a motive for keeping I as small 
as possible, and if I is made proportional to n, then the 
time taken by this loop will 

:
also be proportional to n .  

PortaPac™ 
You'll Never Have To 
Leave Home Without 
Your Data Again!! 
PortaPac'" i s  a revolutionary new product that allows the 
transport and transfer of information without regards to soft­
wa.re protocols nor disk fo rmats. PortaPacT" is small enough 
to fit inside a suit pocket, yet large enough in capacity to store 
up· to 64,000 bytes of data (future versions up to 1 92K bytes). 
PortaPacT• is light-weight, versatile, totally portable, and can retain 
its content for up to 1 fu ll _year without ever changing batteries! 

Key features: 

• Industry standard RS232C interface with RTS/.CTS handshake 
• Full-duplex. with baud rate from 50- 1 9_,200 switch-selectable 
• Word length, parity, start/stop bits switch-selectable 
• Transparent in-line or stand-alone host/terminal mode 
• Totally portable • Can be used :as 

· 
a printer buffer 

• Virtually maintenance free 
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Th'e time taken by the main loop woulq be proportional 
to n if there were no collisions (that is, if lines 160 and 

· 170 went unused) . The number of collisions decreases 
as I increases, providing a reason for wanting I to be 

· as large as possible. Counterbalancing . the two c'on- . 
siderations shows that the optimum value for I will be 
proportional to n; the time taken in the main loop then 
also turns out to be proportional to n. The actual con" 
stantɅ of proportionality depend on the implementation . 
These arguments are validated experimentally by figure 
1, based on numerous timings of a stripped-down ver­
sion of listing 1 run on an Apple II Plus ,. The diagram 

. 
consists Ɇf a line plotted on top of points representing 

· averages of several runs at near-optimum I. The op­
. ti:n)um time turnɇd out to be slightly greater than 9 
· seconds per 100 

. n .  The optimum value for I was 
calculated to be about that used in listing 1; namely 
2.36*N . Regardless of the implementation, the optimum 
ratio ofl to n should be about 2 .5 ± .5, with little vatia­
tipn of time within that range. 

Summary 
The address-calculation sorting algorithm provides a 

fast, not terribly complicated sort for lists the nature of 
whose keys and distribution is generally known. For 
special purposes, it can provide the most efficient sort­

' ing available. • 

Bibl  iography 
1 .  Flores, Ivan. · Computer Sorting. Englewood Cliffs, NJ;  

Pr.entice-Hal l ,  1 969. 
2.  Lori n ,  Harold . . Sorting and Sort Systems. Reading,  MA: 

Addison-Wesley, 1 975. 

Douglas Davidson (1 505 Min twood Dr., McLean, VA 22101) is a high­
school senior. His hobbies include computers and astronomy. 

· Typical Uses: 

• Tranoport of information - courier data pack • Exchange 
of information • Backup Icopy • Demo of software 

programs/hardware devices • Printer buffer • External 
storage for portable computers • Data aquisition for 

sales people/sales demo • Diagnostic program 
.pack for field service technicians • and more 

· 1 6K, 32K, 64K versions available. 16K version 
$345.00, 64K versimi $695.00. 
Ordering Information: 

Send order and check, COD, VISA, 
MASTERCARD to 

Cryptronics, Inc. 
1 1  7 1  1 Coley River Cir, Suite 7 
Fountain Valley, CA 92078 

Add $8.00 for freight and handling. California residents add 61/.z% 
sales tax. Allow 2-4 weeks for delivery. 

ഊഋ Cry ptron ics, Inc. 
PortaPac'"is a trademark of Cryptronics, Inc. Disclaimer: Cr}'ptronics, Inc. shall not be responsible 
for the usc of its product for illicit purposes. 

Circle 538 on inquiry 



yotJr 

outside CA inside CA (8 00)222-88:1. :I (800) 63:1. -4400 

Over the phרne 
Face to face 

either woY-­
best ehoiee 

LOCATIONS: 

California 

Palo Allo, CA 94301 
(415) 324·1099 

1370 E. WalnutStreet 
Pasadena. CA 91106 
(213) 304·9166 

16168 Beach Blvd. 
Suile 151-S 
Huntington Beach, CA 92647 
(714) 841·5555 

Hew Jersey 

Two E.xeculive Drive 
Fort Lee. NJ 07024 
(201) 585·9184 

1930 E. Marlton Pike 
Cherry Hill. NJ 08003 

Circle 373 on inquiry card. _ 

opening soon: · 
Chicago. IL 

Pigt ᵖᵕᵔhMfA 

Cleveland. OH 
Denver. CO dBASE II  • 

· . . . • . . . • . . . . . . . . . . . . $389 
Kas7.su uTs:'ᵙᵚo 

Dallas. TX 
Houston. TX 

Hew Hampshire 

3H Taggart Dr. (off Daniel Webster Hwy.) 
Nashua, NH 03060 
(603) 888·0231 

Maryland 

Smartmodem 1 2008 . . . . . . . . 

Quickcode . . . . . . . . . . . . . 

Multiplan . . . . . . . . . . . . . . . . 

. $439 
. $1 95 

Montrose Professional Pork 
6204 Montrose Rd. 
Rockville. MD 20852 Lotus 1 ·2·3 . . . . . . . . . . . . . . . . . . 

. $1 98 
. $369 

(301) no-1082 

Store Hours: 
10-7 Monday thru Friday 10-5 Saturday 
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Program,m,ing 

700 

75 
50 
50 
50 

56 
38 

349 

25 

t95 135 

200 t49 

40 35 

90 

95 

195 
t95 
390 

495 

389 

495 

389 
409 

327 

327 

40 30 

99 

International
outside CA inside CA(800)222-88:1 :1 (800) 631-4400 

Power for PC DDS . 75 56 
Select Word Processor . 

Software Arts
TK!Solver 

Financial Planner . 
Friday . 295 

489 Son:lm 

Aspen Software 

Proofreader 32K . . 
Proofreader SOK 
Proofreader BOK . . .  

Best Products 
Personal Financial Pgm . 95 

202 

66 

Supercalc 
Supercalc 2 . 

Visicalc . 
Vislspell . 
Visiword . 

Database 

595 

t95 
295 

250 
225 
375 

339 

129 
185 

169 
183 
298 

Midway Campaign . 

Blue Chip 

Broderbund Software 
Apple Panic . 

Deadline 
Starcross . .  
Suspended . 
Zork I .  

21 16 

30 22 

50 37 
40 30 
50 38 

Utility/Comm/Graphics 

Apple-IBM Connection . 
Typefaces . 

Byrom Software 
BSTAM 
BSTMS . 

Smartcom 2 .  

125 67 

200 t49 

Compmhensln Soltw!re Support 
PC Tutor . .  80 60 Atph• Software UST SALE 

Conllnentzll Sottwara Mail List . 

fCM (first Class Mail) . 
Home Accountant Plus . 

Elgl• Software Pubtl!hlng 
Money Pack Vol. 1 & 2 . . .  

Emerging Technology 

Wordix . 
Edix + Wordix. 
EdixiWordixiSpellix . . . (5) 

Honrd Soltwlre 
Real Estate Analyzer . 

Information Unllmllld Softwlrt 
Easy Planner . 
Easy Speller 2 .  
Easy Writer II . 

L&rlson 
Spellbinder .

UI!Jhl 
Volkswriter . 
International Volkswriter . 

Mark of the Unlearn 
The Final Word . .  
Mince . 

M•,...n 
Benchmark Mail List 
Benchmark 
Word Processor . 

Micro Pro 

t25 
150 

400 

250 

250 
225 
350 

195 
205 

300 
175 

250 

500 

Mailmerge . .  250 
Spellstar . 250 

Multiplan"' 275 

79 Appt11d Software Tochnology 
99 Versaform . 

299 
Alhi!Jn-lJiff 

dBASE II . . . (5) 
dBASE II wluser's guide (5) 

149 Conceplual lnslruments 
149 Desk Organize r .  
279 Condor Comput8r Corporstfon 
325 Condor 3 . 

t85 

188 

Fox & Got/or 
Ouickcode . 
dGRAPH 
dUTIL . .  

135 FYI, tno 
229 Super1ile . 

259 
lnlrmnatlon Unllmll!d Soltwlr! 

Easy filer . 
lnnovat!V'tl Softwam 

129 TIM Ill . 
139 UnkSysffms 

Data Fax . 

223 MOBS 
139 Knowledge Man . .  

Mlcru Pm 

700 
729 

650 

295 
295 
99 

t95 

400 

299 

500 

184 
North American Bus/nest 5¥StBms 

367 < < Answer> >  . 250 
Software Publishers 

165 PfS: file . 

165 PfS: Report . . 
Sup•rson 

426 Personal Data Base . 

558 VIs/corp 
327 Visilile. 

125 

125 

300 

169 

245 

398 

185 
t95 
59 

129 

279 

224 

159 

94 

93 

2t9 

Mathemagic 

Master Type . 

Flight Simulator"' . 
Sis"' On Line 

Crossfire . 
Froager . 

Stral!glc Simulations 
. 

Language 

90 65 

50 38 

50 38 

30 22 
35 26 

Fast Graphs . .  
lnsoft 

Data Design 

Graphmagic . . 
Graphmagic Combo . .  

Mlcroslul 
Crosstalk/ 
Smartmodem . 

Utilities . 

225 169 

90 65 
150 119 

80 

. 

Ɓrsa Computing 

Tab! . .  299 249 

125 109 
Curse of Ra . 
Temple of Apshai . 

20 
40 30 

C Compiler"' . 
Mumath/Musimp"' . .  

500 349 
300 225 

Visilrend/Piot . 

IBM PC SOFTWARE 
(PCIMS DOS) 

The Word Plus .  
PBL C<Jrpor11/on 

Personal Investor . 
Peachtree 

150 

145 

112 

98 

Upper Reaches 
of Apshai . 

A"'lon Hill 
Computer 
Stocks & Bonds . 

20 15 

mulisp/MuStar• 250 188 
llyln·McFarlanil 

RM/Cobol 
full Dev System . .  950 713 
AM/Cobol Runtime Only . 250 188 

1.\bo/1 
Move lt . .  150 99 

IBM PC HARDWARE 

Corvus 
PC Interlace. Cable, 
Man. . 300 239 

Hayes MfcrocomputtJr Products 
Smartmodem 1200B . . .  )5) 599 439 

Hercules 
Graphics Card . . 499 359

Kran 
Joystick. 7D 52 

Microsoft «� 

256K CUADBOARD . 595 435 
64K Quadboard . 395 289 

Joystick . .  65 49 

TMI00-2 Drive 
(5'1<" OS) . . .  . . .  )5) 650 249 

Mouse"' . 195 149 
19SERIES 4 PAK Progmmmlng lnlsrnallonalBusiness 

(GL,AR,AP) . . .  . (5) 595 PC-Hayes Cable 35 29 
Bible Research

THE WORD Processor . 
Amer/Cin 71'1/nlnD Select Jnform1tlon Systsms DCSAlpha Software LIST SALElntemlllonll UST SALE t46 595 449Big Blue . 

Ouadrum 
Millionaire .Alhi!Jn-lJiff 100 75299 224. 

ro Products 
Infoeom 

CllniTat PointGrammatik . VIs/corp TandanCopy II PC 
Hayes38 

11938 40 30 

67 

259 

Edix . . 

279 

Innovative Softwarelnloslar . . .  . .  . .  (5) 495 ISM 
295 t59 HARDWARE, NOT 

MACHINE SPECIFICLightning 

ISM140 t05 Microsoft * 

. . .  . . . . flO)
Hayes Microcomputer Products 

. . . . . .  . . .  j5J 

UST SALE 
899 645 

249 t99 

Amdek 
Color II (RGB). .  . (5) 695 426Word/Mail . 

Word/Spell . .  . . . . . . . . (5) 695 

Word/SpeiVMail . . . . . . . (5) 845 Chronograph

t95 t35 
Smartmodem t200 . . . . )5) 699 509Wordslar. . .  . .  . . . . .  (5), 495 

Pel!r NortonWarp factor Smartmodem 300 . .  . . (5) 279 209Microsoft " 
60Home/Education/Games NEC 

109 Aui!Jm•ffd Stmul•llonsl Monitor 12Ő GreenMultitool Budget . .  
69 Epyx UST SALE Microsoft ® LIST SALE 

Versawriter Graphics 

300 2t5 

PROGRAMMINGINTERNATIONAL 
505 Hamilton Avenue • Suite 301 

Palo Alto, California 94301 
More CP/M®. Apple"'. IBM PC"'. 

Hi·Res . .  . .  . . . .  (tO) 285 167 

149 
Smart Cat 103 . . . . . . . )4) 259 207 
Smart Cal t03/2t2 . . .  )4) 595 476 

PC SOFTWARE 
CP/M·86 

Ashton·1ilff 
dBASE I I .

Fox & Goller 
Ouickcode . 
dGRAPH . 
dUTIL . 

Digital RBSBBf"Ch
CBASIC B6 .
CPIM·86 .
Pascal MT+86
With SPP-86. .  

. . . . .  f5J 
LIST SALE 
700 398 

295 t95 

99 59 

Multitool Financial 
outs 

Punctuation & Style . . 

15 Novation 
Vfsfcorp 119J Cat . 

({)tELEPHON E ORDERS 
I nside CA 631·4400 

Outside

local
CA 

(415) 324-3730 

(800)(800) 222·881 1 
295 195UNIX"' software. hardware etc 

Order lines are manned 6:30-6 Monday thru Friday and 9- available; call for quote All 
200 150

60 45
5 Saturday. Other lines are open 9-5 Monday thru Friday. sales are final. 

TERMS:All pricessubjecttochange without noticeand availability. Cashier's check/MO/bank
Technical Support (4 T5) 324-03 1 1  transfer. Allow time lor company or personal checks to clear. Prices reflect cash prepaid dis­ 600 450 
Order Status (4 75) 324-0306 count. VISA/MASTEACARD/COO/PO's + 3%. CA residents add sales tax. All sales final lor 1.\bo/1 

games & special orders.Sales Manager (4 15) 324-0305 Move It . t50 
SHIPPING: $3 per itemlor UPS surface($6 for Blue Label) within Continental USA, except where 

shipping cost isspecified in square brackets. UPS does not gotoCanada, Alaska, APO's, FPO's; ... 
 = Manufacturer's trademark

orders must be PAID call lor ship charge or add 15%-we will refund/credit difference. $ = Indicates a manufacturer's 
by November 20 RETURNS: All returnssubject to managers approval, must have authorization number, obtained registered trademark 

to qualify for these at415-324-0305. Unauthorized returns will be refused; damaged goodswill berefused. All returns 

special prices subject to 15% restocking fee. No return after 30 days. 
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USA except APO's, 

501 

APPLE IIIII- DOS ® 
Business 
Attic/ 

Magic Mailer . 
Magic Window II . .  
Magic Words . 

Broderbund 
General Ledger w/AP . .  

ConllnBnlll 
CPA #1,2,3,4 (ALL 4) . .  15) 
CPA 11·GL . 
CPA 12-AR . 
CPA 13-AP . 
CPA N4-PAYROLL . 
CPA IS-Property 
Management. .  
FCM (Firs1 Class Mail) . 
Home Accountant . 

Dtc/1/on Support 
Accountant With 
08CALC . 
Accountant . 

Hsyd<n 
Piewriter/ 
Multi 80 Column . 

H/gh/�ntls 
EZ Ledger . .  

K6nclng1Dn 
Format II.

lJK 
Leltr Perct 
W/Mail Merge . .  

Micro t.b 
Wall Streeter . .  

Mlcroson <!l 
Multiplan.. . 

Mull 
Supertext Home Office . 
Supertext Professional . 

PBL 
Personal Investor . 

S.n1/bl• 
Sensible Speller . .  

Slem On Une 
Dictionary . 
Screenwriter II . 
Screenwriter 
Professional 

Silicon Va/lsy 
Word Handler . 

Soi!Syr. 
Executive Speller . 

Softwlre Dlmenllons 
Accounting + II GR . 
Accounting + II AR . 
Accounting + 11 AP. .  
Accounting + II 
Inventory . .  
Accounting + II 
Payroll . .  
Accounting + II SOE . 
Accounting + II POE . 
Accounting + II POS . 

svn•flllll/c 
Global Program 
Une Editor . 

Vlll,orp 
Business Forecasting 
Model . 
Desktop Plan . 
Visicalc . 
Visiplot 

Database 
AST 

Versatorm . 
llrDderbund 

Bank Street Write r .  
Micro ub 

Data Factory . 
Muse 

Address Book . 
Silicon Vallsy 

List Handler . 
Soltrnrt Publlshm 

PFS: File . . .  
PFS: Graph. 

UST SALE
70 49 

150 109
70 49 

495 305 

1000 609 
250 159 
250 159 
250 159 
250 159 

495 352 
100 75 
75 52 

149 112 
129 '!I 

150 108 

60 " 

150 113 

150 112 

300 216 

275 198 

125 94 
99 74 

145 99 

125 94 

100 70 
130 85 

200 149 

199 145 

75 56 

395 289 
395 289 
395 289 

395 289 

395 289 
395 289 
395 289 
395 289 

65 49 

100 78 
250 184 
250 169 
200 156 

UST SALE 
389 269 

70 53 

300 216 

50 36 

90 68 

125 94 
125 94 

PFS: Report . . . 125 94
St:m�W�m 

08Mas1er . 229 148 
OBMas1er/Hard Disk . .  499 359 
Utili1y Pak 1 . 129 99 
Utili1y Pak 2 . 129 99 

svn•TIIISI/c 
Modifiable Database . so 59 

V/$/corp 
Visifile . 250 169 

Home/Education/Games 
Beagle Brothers 

Alpha Plo1 . .  
Eduwaf8 

Algebra 1 . 
Algebra 2 .  
Algebra 3 .  
Compu-Ma1h/ 
Arithmetic Skl . 
Compu-Read 
Decimals. 
Fractions . 
PSAT Word A1tack 
SAT Word A1tack . 
Spell Bee 
W/Read. Primer . 
Statistics . 

Ughlnlng So/trnrs 
Master Type . .  

Micro ub 
English SAT 11 . 
learning System . 
US ConsUtution Tutor . 

Ml,rDSOft tt> 
Typing Tu1or II" . 

Opllmlz•d 
Speed Read Plus . 

SYnBfl/lsllc 
Stargazer's Guide . 

UST SALE 
40 28 

40 30 
40 30 
40 30 

50 " 
30 22 
49 " 
49 " 
49 " 
49 " 

40 30 
30 22 

40 30 

30 22 
150 108 
30 22 

25 19 

60 43 

30 23 

Muse 
Oa1aplot . 

Omega Ml,mwave 
Inspector . .  
locksmith . 

Penguin 
Camp Graphics/ 
Apple Table1 . . . . . . .  
Complete Graphics 
System . . . . . . . . . .  . 
Graphics Magician . 
Special Effects . 
Special Effects 
Apple Tablet . 

Phoenix 
Zoom Graphics . .  

Ssnslbls 
DOS Plus 
Disk Organizer . 
Disk Recovery . 
Image Printer II . 
Multi Disk Catalog . 
Super Disk Copy . 

Sirius 
Pascal Graphics Editor . 

SDutheasiBm 
Data Capture Vldex . 

SDuthwastsrn Data 
ASCII Express 
Professional . 
Printographer . 

Stuneware 
Graphics Proc. Sys. 
(s1andard) . 
Graphics Prot. Sys. 
(professional) . .  

VldBX 
Videoterm Utilities Disk . .  

VIs/corp 
Visilerm . 
Visitrend/Piot . 

60 43 

60 49 
100 75 

120 '6 

70 su 
60 45 
40 30 

70 50 

50 38 

25 19 
30 23 
30 23 
50 35 
25 19 
35 26 

100 75 

90 65 

130 89 
50 38 

69 52 

179 129 

" 28 

100 79 
300 234 

inside CA 631•4400 
outside CA

(800)(800) 222•881 1 
Ml,rDSOft ® 

Applesoft Compiler 
(TASC)" . 175 119 
Mumath/Musimp 
(ADIOS)" . 250 194 

Utillty/Comm/Graphics 
Avant Gards 

Ultra PloUDIF/Da1agraph . .  
Bugl• Broth•rr 

Apple Mechanic . 
Beagle Bag . 
DOS Boss . 
Double Take . 
Pronto DOS . 
Utili1y Ci1y. . .  

t:nn• 
Menu Generator . 

Hayes 
Terminal Program . .  

lnsoft 
Electric Duet . . .  
Gralorth II . 

Unk SysiBms 
link Index. .  
link Video . .  

LDtus 
Executive Briefing 
System . 

UST SALE 
99 71 

30 22 
30 23 
24 17 
35 27 
30 23 
30 22 

40 29 

100 75 

30 23 
75 56 

195 149 
55 42 

199 149 

APPLE III"' 

VIs/corp 
Business Forecasting 
Model . 
Desktop Plan . 
Visicalc Advanced . 

Unk SysiBms 
Data Fax . 

Sottwars Publ/shBrs 
PFS: File . 
PFS: Graph . .  
PFS: Report 

APPLE lie'" 

UST SALE 

100 78 
300 234 
400 312 

249 187 

175 129 
175 129 
125 94 

Most Apple II products also run on the lie 
(call for details). Products below are 
specially designed for the lie. 

Slem On Une 
Screenwriter II . 

Sottware Publlsh•rs 
PFS: File . .  
PFS: Graph . 
PFS: Report . 

Vlsfcorp 
Visicalc . 

UST SALE 
130 90 

125 94 
f25 94 
125 94 

250 189 

APPLE HARDWARE"' 

Hardware 
Eastside 

Wildcard (for lie only) . 
Hayes 

Micromodem II . 
KenslngiDn 

System Saver Fan .
lJK 

lower Case Char Gen . 
M/cmsoft <ll 

16K RAM Card" . 
Premium System.. . . . . 151 
Softcard.. .  . . . . . . . . .  . 
New Premium Card"" .

Ill 
Joystick . .  

VldBX 
Enhancer II . 
Videoterm with 
Softswitch . .  

CP/M·80 

UST SALE 
130 109 

379 259 

90 69 

25 19 

100 69 
695 489 
345 219 
495 369 

60 45 

149 119 

'!IS 239 
. 

{8" Standard SSSD) 
Other formats are available as special orders 
thru Software to go. 

Business 
AT/ 

Power for CP/M . 
Artlflclal lnlelllgtmce 

Medical (PAS-3) . 
/tshiDn-Ta/8 

Bottom line Strategist . .  
Aspen 

Grammatik . . . . . . . . . . . .  . 
Proofreader (32K or SOK) . 

Desfgnsr SDftwlrtJ 
Palanlir . 

Ol,tronlcs 
Random House 
Thesaurus . .  

Digital R•s•arch 
Display Manager . 

Epic 
Supervyz . .  

Mark ol .the Unicorn 
The Final Word . .  
Mince . 

Micro Pro 
Calcstar . .  
Mailmerge . .  
Spells1ar . 
Starindex . 
Word/Mail . . . . . . . . . . .  151 
Word/Spell . . . . . . . . . . .  lSI 
Wordstar Prof. 
(Word/Spell/Mail) . .  . . .  151 
Words1ar. .  . . . . . . . 151 

Ml,msoft ® 
Multiplan... . 

Oasis 
The Word Plus . 

Select 
Select Word Processor . 

SDrclm 
Supercalc . 
Supercalc 2 . 
Superspellguard . 
Superwriter . .  

U ST  SALE 
75 54 

995 749 

400 279 

75 56 
50 38 

425 319 

150 319 

400 295 

150 94 

300 223 
175 139 

145 96 
250 165 
250 165 
195 150 
695 426 
695 426 

845 558 
495 327 

275 198 

150 112 

595 356 

195 129 
285 179 
195 129 
295 185 

®TELEPHONE ORDERS 
I nside CA (800) 631·4400 

Outside CA (800) 222·881 1
local (415) 324-3730 

PROGRAMMINGINTERNATIONAL505 Hamilton Avenue • Suite 301 
Palo Alto, California 94301 

More CP/M®, Appte®. IBM 1'0". 
UNIX® software, hardware etc 
available; call for quote All 
sales are final. 

Order lines are manned 6:30-6 Monday thru Friday and 9­5 Saturday. Other-lines are open 9-5 Monday thru Friday. 

Technical Support 
Order Status 
Sales Manager 

(4 15) 324-03 1 1  
(4 15) 324-0306 
(4 15) 324-0305 

orders must be PAIDby November 20 
to qualify for these 

special prices 

Circle 374 on inquiry card. 

TERMS: All pricess�:�bjecttochangewithoutnoticeandavailability.Cashier'scheck/MO/bank
transfer. Allowtimefor companyor personal checks toclear. Prices reflect cash prepaid dis­
count. VISA/MASTEACARD/COD/PO's + 3%. CA residentsadd sales tax. All sales final for 
games & special orders. 
SHIPPING: $3 per itemlorUPSsurface($6forBlueLabel)withinContinental where
shippingのstisspecifiedin square brackets. UPSdoesnotgotoCanada,Alaska, FPO's;
call for ship charge or add 15%-we will refund/credit difference. 
RETURNS: All returnssubject tomanagersapproval, musthaveauthorization number, obtained
at4は5-324-0305. Unauthorizedreturnswill berefused;damagedgoodswillberefused.Allreturns
subJect to 15% restocking fee. No return after30 days. 

Database 
Anderson-Bell 

Abstat . 
AshlDn·Tate 

dBASE II . 
d8ASE II 
w/user's guide . .  

C.XIDn 
Cardbox . 

Condor 
Condor 3 . 

OJR 
FMS 80 . 

Digital Ren1rch 
Access Manager

FYI 
Supertile .

Fox & Geller 
Ouickcode. 
Quickscreen/dBASE II . 
dGRAPH . 
dUTIL 

Human Soft 
D8Pius . 

Ml'ro Pro 
lnlostar . 

M/CrD$Oit $ 
Sorting Facility 
(MSORT)" . .  

Optimal 
Accelerator... . 
dCLONE" . 

,..,, Soff 
Personal Pearl . 

T/Makllr C4 
T/Maker lll . 

UST SALE 
395 359 

700 389 

729 409 

245 177 

650 398 

395 275 

300 225 

195 129 

295 195
149 125 
295 195 

99 59 

125 95 

495 327 

195 151 

195 
295 

295 229 

275 215 

Home/Education/Games 
lnlo,om 

Deadline . 
Starcross 
Zork I . 
Zork II . 
Zorf< Ill . 

Supersoft 
Dungeon Master. 
Nemesis . 

Language 
Digital Research 

CB80 . 
CBASIC . 
Programmer's Utility . 
PL/1 80 . .  
Pascal MT+ . .  
Pascal MT+ with SPP . 
SID 
ZSIO . 

Microsoft ��> 
Basic 80 Interpreter . 
Basic Compiler . .  
Cobol 80 . 
Fortran 80 . . .  
MACRO 80 
�-'lisp/�-'Star . 

Supe1'$1Jft 
ADA Compiler. .  
C Compiler . 

U11111y/Comm/Graphlts 
Byrom 

BASTAM . 
D/g/1111 Renard 

Despool. 
Mlcrostuf 

Crosstalk/ Smartmodem . 
Supersoft 

Disk Doctor . 
Wool/ 

Move 11 . 

UST SALE 
60 43 
50 38 
50 38 
50 38 
50 38 

40 30 
45 34 

UST SALE 
500 395 
150 94 
200 159 
500 '!IS 
350 262 
500 395 
75 63 

100 88 

350 252 
395 296 
750 562 
500 360 
200 150 
200 156 

300 225 
250 188

UST SALE 
200 149 

50 38 

195 135 

100 75 

125 83 

HARDWARE, NOT 
MACHINE SPECIFIC 

Arnd•k 
Color II (RGB) . . .  . . . . .  

Hayes Mlcro,omput.r Products 
Chronograph . .  
Smartmodem 1200 . .  
Smartmodem 300 . .  

NEC 
Monitor 12• Green 
Hi-Res . 

Novation 
J Ca1 . .  
Smart Cat 103 . 
Smart Cat 1031212 . .  

UST SALE 
899 645 

249 199 
699 499 
279 209 

285 167 

149 119 
259 207 
595 476 
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Programming Quickies 

Fa?t Loading -with Apple DOS 3.3 
by John Williams 

Apple DOS 3.3 normally takes considerable time to 
load a large file. You can improve the DOS (disk operat­
ing system) file-loading operation, however, by using a 
program called Loader that increases by as much as five 
times the speeds of the LOAD and BLOAD (used for 
binary files) procedures. Loader also quickens RUN and 
BRUN operations, which execute the program in mem­
ory. (DOS's file-saving operation is also slow; that rate 
is less crucial, however, because most files are saved only 
once but might be loaded many times . )  

DOS modified by the Loader program works with any 
standard 16-sector disk and stores files on a disk the way 
standard DOS does. With this enhanced system, files 
can be read from disks written with regular DOS or from 
commercial disks that use the standard DOS format. 

Tracks and Sectors 
Before I describe how Loader works, let's consider the 

operation of standard DOS. DOS stores data on disks 
that contain 35 concentric tracks; each track includes 16 
sectors. A sector contains 256 bytes of code (or data) . The 
DOS routine RWTS (read or write track and sector) can 
be used to read or write any complete sector but cannot 
read a partially filled sector. 

When a sector is to be read or written, RWTS starts 
up the disk drive, moves the disk-drive head to the ap­
propriate track, and waits for the sector to arrive at the 
disk-drive head . If the disk is already running and the 
head is on the appropriate track, there's just a short delay 
while the head waits for the sector. 

DOS writes a file to disk filling one track at a time, 
using sector 15 first, sector 14 next, and so on down to 
sector 0. If a sector is already filled, DOS skips it and 
fills the next one. 

At first, such a scheme appears inefficient; if you want 
sector 15 read first and sector 14 read next, you'll have 
to wait 14/16 of a disk revolution for that sector to come 
around. To speed the process, the designers of DOS ar­
ranged RWTS so it does not handle the disk sectors in 
the ordinary numerical sequence. 

Instead, RWTS uses a look-up table to translate the sec­
tor number it receives into a number that indicates that 
sector's actual position on the disk. Table 1 illustrates 
how the sector and position numbers correspond. (Posi­
tion 0 immediately follows position 15. )  Thus, the sec­
tors in a normal DOS file are· arranged such that there 
is always a spare sector position between one file sector 
and the next, which gives the RWTS routine sufficient 
time to read a file sector, process it (while the 256 bytes 
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in the next position pass unread under the disk head), 
and return just in time to catch the next file sector. Con­
sequently, RWTS can read a complete track in slightly 
more than two disk revolutions, starting at position 15 
and ending at position 0. At this rate, in fact, the routine 
can read an entire file at three revolutions per track: two 
revolutions to read and less than one revolution to move 
the head to the next track. 

DOS Files 
Because the RWTS routine determines the position of 

each sector in a track, you might reasonably expect that 
DOS file operations are carried out as quickly as possi­
ble. Unfortunately, a snag delays the procedure. Al­
though RWTS reads sectors efficiently, it reads only com­
plete sectors: that is, sectors containing 256 bytes. Most 
files, however1 do not completely fill all sectors allocated 
to them; the last sector of each file probably includes 
some unused bytes. Moreover, the first few bytes of such 
files contain control information, which should be in­
tercepted and not transferred to user memory. 

Programs, therefore, often use DOS to read files one 
line or one record at a time, which results in proper 
handling of control information without cluttering user 
memory. Furthermore, this capability to read one line 
or record at a time can prevent transfer of unused bytes 
to user memory at the end of a file's final sector. 

To provide such capability, however, DOS gives up 
some of the efficiency of RWTS. For example, to read the 
first record of a file, DOS must transfer (using RWTS) 
the complete first sector of the file into a DOS buffer area 
and copy the record to the user-program buffer. Then, 
to read the next record, DOS simply copies subsequent 
bytes from the DOS buffer to the user-program buffer. 
When the DOS buffer is empty, DOS goes to the next · 
sector. The process continues until the entire file is read. 
Because DOS copies from a buffer, only the exact amount 
of data needed is written to the chosen locations in user 
memory; the areas adjacent to those locations are not 
disturbed. 

The procedure I've just described solves the problem 
of. reading less than a complete sector; however, it is 
time-consuming. Because copying each file in and out 
of the fixed DOS buffer slows the reading process, DOS 
gets back to RWTS too late to catch the next sector; RWTS 
must wait nearly an entire disk revolution for the sector 
to come around again. Consequently, instead of requir­
ing three disk revolutions to read a file, DOS 3.3 needs 
18 revolutions (i.e. , it's six times slower) . 



Sector

15
14 
13 
12 
11 
10
9,
87 
65 
4 
3 
2
1 
0 

Position 

15 
2 
4 
6 
8 

10 
12  
14  
1 
35 
7 
9 

11  
13 
0 

they usually would: DOS performs all of the normal syn­
tax checks, reads the first sector of a file into the DOS 
buffer, and sorts out the file address and length . Loader 
then takes over, copying bytes from the DOS buffer con­
taining the first sector of the file. If the file is sufficient­
ly short to be contained in that one sector, the job is 
done; Loader returns to DOS, which furnishes a prompt 
or runs the file. However, a file usually fills additional 
sectors. 

Table 1: Th e RWTS routine uses this look-up table to determ ine 
each sector's actual position on the disk. 

As long as there are 256 bytes or more to be read in 
the file, Loader calls RWTS, which in turn transfers the 
next sector directly to memory, repeating this process 
until fewer than 256 bytes remain. Because Loader places 
· the sectors directly in memory, it need not do any copy­
ing and can get back to RWTS in time for RWTS to catch 
the next file sector. As a result, RWTS does not have to 
wait one disk revolution, and Loader reads the bulk of 
the file at full speed.  

Fa st DOS 
LOAD and BLOAD use such a procedure in DOS to 

transfer from disk to memory the body of a file as well 
as the first and final sectors. By placing a jump coinmand 
in the proper place, however, you can bypass this pro­
cedure and substitute the Loader routine, which affects 
only LOAD, BLOAD, RUN, and BRUN. 

At the end of the file, there usually remains a partial­
ly filled sector (of 255 bytes or less) to be read. Loader 
uses RWTS to read such a sector to the DOS buffer area 
and then copies the correct number of bytes into the ap­
propriate place in memory. Therefore, as with normal 
DOS, only the exact memory area involved in the LOAD 
or BLOAD operation is disturbed. 

The Loader program itself is small, containing about 
250 bytes. It uses the same locations in page-zero that With Loader implemented, these commands start as 

APPLE * 

EXPAN SION CARDS 

16K RAM $ 41.00 
128K RAM $315.0080 Column Card $130.00Z-80 Card $115.00 
RS-232 Card $ 75.00 
RS- 232C Card $ 82.00 
IEEE-488 Card $149.00 
Disk C ontrol Card $ 68.00 
Parallel Interface Card $ 61.00 
Graphic Card 16K $ 99.00 
Grappler Card + 1 6K Buffer $129.00 
Grappler+ Printer Interface Card $ 99.00 
Super Serial Card $129.00 
Super Copy Card-64K $101.00 
C lock Card $ 85.00 
Music Synthesi zer Card $175.00 
W/2 e xternal Speakers 6809 Card 
Forth·79 CardA-D/D-A CardAID Conve rsion Card 
-16 channels 

$315.00 
$ 75.00 
$199.00 
$ 99.00 

$123.00 
$ 75.00 
$ 98.00 

D/ A Card -4 channels 
6522 V I A  Card 
Communications Card 
8088 Card $1250.00 

M A l  L O R D E RS :  
P.O. BOX 1 95 
N. LA BREA AVE. 
HOLLYWOOD CA. 90028 

Circle 539 on Inquiry card. 

SYSTEM S P ECIALS 
6 4 K·Apple· Compat•ble.  D • s k  D n ver.  Disk Control a nd 80 Column Card.  

1 2" Green M o n i t or

----z7 $999 �"""---­

64K·Apple• Compatible, Expandable to 192K 

32K Rom, Advanced 78 Function Keyboard, 

W/Disk Driver, Controller and 80 Column Card, 

12" Green Monitor 

---z., $1 18o �s---­

ACCESSORIES 

KEYBOARD 
( 1  )Apple• Compatible $ 83.00 
(2)W/26 User Definable Keys $ 147.00 

POWER SUPPLY 
Heavy Duty Switching Power $ 86.00 
Supply 
+ 5V 5A + 1  2V 2 A  
- 5V 0 .5A - 1 2V 0 .5 A 
Fan W/Surge Control $ 42.00 
Powerstrip W/S Control $ 23.00 

JOYSTICK 
( ! )Deluxe Model $ 39.00 
(2)Basic Model $ 1 4.00 

DISK DRIVER 
Shugart ST ·390 $230.00 

MODEM 
All Modem·300 Baud 
Acoustic $ 1  73.00 
Auto Answer $ 1 69.00 
Auto Answer·6 Slot $360.00 
Auto Answer l 2  Slot $473.00 
Additional Slots $ 1 00.00 

TELEPHONE 
Discounts on Volume Purchases W/10 No. Memory $ 15 oo 

Further Items Avai lable W;20 No. Memory $ 2 0 .00 

Terms: All pr1ces subject to change without notice and availability Cashier's 
check/MO/Bank transfer allow time for company or personal checks to clear. 
clear. VISA/MASTER-CARD-COD +396CA Residents ADD Tax. 
Shipping:$2 plus 296 for UPS surface $4 plus 296 for Blue Lableoverages 
will be returned.

*APPLE IS THE REGISTERED TRADEMARK OF APPLE COMPUTER, INC. 

Cordless $ 7 5.00 

CI RCU I TS & SYSTEMS CORP .  
7225 H O L LYWO O D  B LV D .  
SU I T E  426 
H O  L LYWO O D  CA. 90064 
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 YSTEMSק
AVE.צG HAM, 

BD 

c;::; BD 

DO 

AO 

Fl 

EC 8C A9 

Programming Quickies ------­

Computer 
Protection
KLEEN

LINE®

CONDITIONER 

Prevents: • Lightning Spike Damage 
• Computer Damage • Disruptive Line Noise 
• Brownout Interruptions • Program Errors 

Regulator • Filter • Suppressor 
KLR-250A 250 Watt Load $291.95 
KLR·250A· lSO 250 Watt Load; Patented 

Filter Isolated Sockets $346.95 
KLR-500A 500 Watt Load $390.95 
KLR-500A·lSO 500 Watt Load; Patented 

Filter Isolated Sockets $445.95 
ShipJ;>ing: $1 2.75 Land; $45.50 Air 

Ask Your Local Dealer 

.§fiT® Electronic Specialists , Inc . 
1 7 1  South Main Street, Box 389, NaUck, Massachusetts 0 1  760 

Toll Free Order Desk 1 -800·225-4876 

OFFLINE

DATA ENTRY 


Perform data entry on 
microcomputers - free 
your mainframe for more 
important work: 
RADAR data entry software runs on . 
almost any microcomputer, including 
DEC VT- 1 80 and Rainbow 1 00, HP­
1 2  5,  Xerox 820, Zenith Z l OO, Apple, 

TRS80, most others. 

Now available for the IBM-PC. 

Call Pa ul Scalise at 205-933-1 659 for 
more information. 


INC.SOUTHERN 
2304 1 2th AL 35234 

Listing 1: A numeric listing fo r the Loader prog ram, which speeds 
loading times under Apple DOS 3.3. The program is for use on the 
48K-byte version of the Apple II. 

BEAF : A9 00 4C 43 BE AD C9 B5 BD 6C BF BD 75 BF AD CA 

BEBF : BS 8D 60 BF 76 BF AD CB 85 BD FB BE AD CC B5 

E< ECF : folD F9 DE I%E BD BÒ.i :C.ti 1 \D E<5 ED B5 85 '\2 AD·

BEDF ⨯ C4 B5 E9 00 85 43 AC B D 85 AE Cl 85 BA DO (18 AD 

BEET ; C2 B5 FO s:::.⨲ CE. C2 B5 C?⨭ fct.? (H) 96 9 1. 42 C8 DO EC 

BEFF ; 8C E:!l Ei 7 H E  C l  BÊ:.:; (Ë<} OF: BD (>J BÌ.:; E6 4 ::;; Í1E C2 B�j 

AÎ·-• 81) Eft:! il 3 13[• BS 4 9E<FOF : FO .lA 42 FIF {Ï5 co :⨰(1 8f' [[ 

BF2F : BF 85 AD CC 85 8D CO 85 AE C l  D5 F•) !)A ⨮0 49 BF 

BF3F : AE Cl B5 A0 00 FO A5 4C E A  A2 AC £:6 85 OD AD 

BF4 F ;  (Ð9 B5 AE CA 85 AO 0 1  20 65 BF l)C AD BF 85 AE 

BF5F : CO D5 20 65 DF 60 8D FO 87 8E 87 89 00 97 FO 

BF 6 F :  !8 8D 87 CB 89 00 97 80 E D  87 C8 C6 BS 

B F 7 F  ⨱ 8 1  AO E8 20 85 D7 BO OE) 60 20 EA A2 A 2  05 DO 05 

f.< FE!F : 20 G\ A2 fÑ 2 08 6Ei 6Ei 68 6EI 8Fi 4C D 2  ti6 

normal DOS routines use. But where is the best place 
to keep these 256 bytes so they won't affect user 
programs? 

Loader fits in the area usually taken up by the disk 
formatter. The DOS formatting routines that make up 
the formatter are used to initialize a disk, and you don't 
really need a copy of them on every program disk. 

The DOS modified to contain Loader cannot format 
an unused disk, but the INIT command works if the disk 
being written has already been initialized.  INIT clears 
the catalog on the disk, then writes onto the disk a copy 
of DOS that includes Loader. The modified DOS can­
not change the disk's volume number, however, so you 
must maintain the same volume number, set with the 
V option. Otherwise, DOS signals a VOLUME MIS­
MATCH error. 

You can modify DOS in memory by entering the Apple 
Monitor and typing in the code provided in listing 1. 
(The code was written for a 481<-byte Apple II . )  When 
you have finished typing, reenter DOS using Ctrl-C, 
set up a Hello program, insert a previously initialized 
disk, and type INIT HELLO, followed by the disk's 
volume number (e.g., V254) . This procedure stores a 
copy of the modified DOS on the disk. After you have 
one copy on disk, you can either read it in and initialize 
other disks in the same way or use a disk-copying util­
ity. Make sure you have an initialized disk that you are 
prepared to reinitialize with the modified DOS before 
you complete all the necessary typing. • 

John Williams spent many years working for B ritish computer companies. 
He now works for Bell Nqrthern Research in Ottawa, Canada. He can be 
reached at 18 Banting Crescent, Kanata, Ontario, Canada K2K 1P4. 
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On the s u rface,flexible d iscs look al ike .  We opened this qual ity disc to show how it stands up and performs. But if you i nspect them 
closely, Memo rex® sets 
itself apart. 

The cross-l i nked oxide coating is u nique. It results in a coating that wi l l  hold a stronger sig nal 
for g reater record i ng and playback accu racy. Each disc is burn ished to an u ltra-smooth su rface to reduce 
head wear and extend media life. A protective hub ring on min i  discs 
elim inates edge damage to the d rive access open ing resu lti ng in  
better alig n ment and dependable performance. 

For d u rabil ity, we constructed a disc jacket from extra-stiff vinyl 
that loads easier. Gl ue-sealed to prevent intermittent bond ing and 
stress-notched for added protection , d iscs withstand the rigors of 
everyday usage better. 

We added a self-cleaning jacket l iner that cleans and removes 
debris from the d isc while in use. The result is top performance throughout 
a long d isc l ife. 

You can trust Memo rex flexible d iscs. Yo u know they're rel iable 
because we individually certify every one to be 1 00% error free. 

For any appl ication - 5 w  11 or 8 ,' 1  one side or two, single 
or double density - look to Memorex Flexible discs. For more 
information, call (800) 222-1 1 50 ;  in California call collect 
( 408) 987-1 893 or you r local distributor today. 
©1983 Memorex Corporation Memorex is a registered trademark of Memorex Corporation 

A Burroughs Company 



Fortran 80 Compi ler . . . . . . . . . . . . . . . . . . . . . . .  ·. . . . . . . . . . . 289 C Complier Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 89 

· . . . . . . . . . . . . . .  

OR ------

M I C RO H O USE 
MON ITORS 

Hitachi I .  . . . . .  $299 
Hitachi II . . . . . . . . . . .  499

G RAPHICS 
Fastgraphs . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  $ 1 89 

D Graph . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . 1 99

PRI NTERS 
Prowriter Paral le l  . .  . . .  . . . . . . .  $429 Smith Corona Tractor . . . . . . . .  $139 

Prowriter Serial . . . . . . . . . . . . . . . . 629 Banana . . . . . . . . . . . . . . . . . . . . . . . ?39 
Smith Corona TP-1 . . . . . . . . . . . . . . . . .  449 Grappler Plus . . . . . . . . . . . . . . . . . . . . .  1 34

LANG UAGES 
Basic 80 Compiler . . . . . . . . . . . . . . • . . . . . . . . . . . $289 

Basic 80 I nterpreter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
M icrosoft Cobol 80. . . . . . . . . . . . .  . . . . . . . . . . . . .  $539 
mu lisp/muStar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 44 

Msort . .  . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 49 muSimp/muMath . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89 

DATABASE COM M U N ICATIONS 
Dbase I I  . . . . . . .  $439 Tim I l l  . . . . . . .  . .  $275 US Autod ial .  . . . . . . . . .  $479 
Dbase 1 1/Dut i l .  . .  499 Datastar . . . . . . .  1 69 Password . . . . . . . . . . .  379 
Duti l  . .  . .  . .  . .  . .  68 l nfostar. . . .  . .  . .  279 Autol ink  300 . .  . .  . .  . .  . 1 79 
Quickcode . . . . .  219 Supersort I .  . . . . 1 49 Hayes 1 200 Baud . . . . .  569

FINANCIAL WORDPROC ESSING 
Supercalc . . . . . . . . . . . . . .  $ 125 
Supercalc II . . .  . . . .  . . . . .  1 79 
Visicalc . .  . . . . . . . . . . . . . .  1 89 
Visitrend/Piot . . . . . . . . . . . 228 
M u lt ip lan . . . . . . . . . . . . . . 1 94 
Calcstar . . . . . . . . . . . . . . . 99 
Home Accountant for I BM 99 
Planstar . . . . . . . . . . . . . . . 395 
Scratchpad . . . . . . . . . . . . 1 99 
Money Decisions .  . . . . . . . .  79 

Wordstar $279 
WS/MM . .  . . . . . . . . . . . . . .  349 
WS/MM/SS . . . . . . . . . . . . .  444 
Starindex . . . . . . . . . . . . . . 1 1 9 
Final Word . . . . • . . . . . . . .  1 99 
Superwriter . . . . . .  . . . . . .  1 75 
Spel lguard .  . . . . . . . . . . . .  1 1 9 
Spel lstar.  . . . . . . . . . . . . . . 1 49 
Mathstar . . . . .  . . . . . . . . . .  89 
TMaker I l l . . . . . . . . . . . . . .  1 89 

Hayes Smart Modem . .  $239 
M icromodem II . . . . . . .  309 
Hayes Chronograph . .  219  
Crosstalk . . . . . . . . . . . 1 1 7

I B M  HARDWARE 
Quadboard 64K . . .  . . . . .  $ 295 
Quad board 256K . . . . .  ·. . 479 
Quadboard II 64K. . . . . . . 295 
Quadboard 1 1  256K. . . . . .  479 
Quadcolor I . . . . . . . . . . . 235 
M ic rosoft 64K . . . . . . . . . 259 
M icrosoft 1 28 K  . . . . . . . . 379 
Microsoft 1 92K . . . . . . . . 519 
Microsoft 256K . . . . . . . . 624 
Datamac 1 2  Meg I nt.  . . . .  1 899

We offer savi ngs on the f i nest in software inc lud ing M icropro, Sorcim, Ashton Tate, Fox Gel ler, M icrosoft, Supersoft . . .
and excel lent buys i n hardware peripherals, pri nters memory boards, modems, d iskettes

and
and suppl ies. 

M EDIA
Maxel l FD-1 . . .  $40
Maxell FD-2 . . .  $49
Maxel l MD-1 . . .  $31
M I MD-2 . . .  $44 
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M IC RO H O U S E  
A WISE CHOICE FOR

ALL MICRO PURCHASES! 
TWO LOCATIONS TO SERVE YOU BETTER 

TOLL F R E E  P H O N ES: 
1 • 800 • 5 2 3  9 5 1 1 

BOX 499, BETH LEH EM, PA 1 801 6 

1 • SOO • FO • S U R .E 
P.O. BOX 4380, SPARKS, NV 89432

Dept # 1 00 
Prices subject to change without notice 

It 's easy to 
do business with 

M ICROHOUSE 

Ful l  tech support 
Lower prices 

We accept 
M asterCard, Visa 

American Express 
and purchase orders 

Circle 306 on inqu iry card. 



Technica l Foru111 

A Sitnplified Algorithtnic Approach 
to Decision Tables 

Decision tables can yield structured programs 
suitable for use on personal computers 

by Joe Celko 
Decision tables-a system-analysis technique whose 

time has come and gone and come back again-are 
graphic representations of logic problems. 

They take the form of a table or array and are made 
up of lists of conditions and lists of possible actions. A 
proper action is selected by reading the decision table 
to see which conditions control that action. When the 
set of conditions meets the requirements for an action, 
then that action is taken. 

Decision-table techniques were developed in the late 
1950s and early 1960s to solve manufacturing problems. 
By 1961 and 1962, computer programs could operate on 
decision tables, but by the middle 1960s interest died 
out. 

Decision-table techniques fell out of use because flow­
charts became popular, and the amount of computer 
resources required to handle small decision tables for 
individual programmers was not worth the cost in terms 
of storage and execution time . Applications for the really 
huge decision tables were not found all that often, 
either. 

The main reason for the renewed interest in decision 
tables is that they are a good tool to use with structured 
programs. They can represent the complex logical ex­
pressions that can appear in structured programs in a 
compact space and in a form that can be manipulated 
to produce optimized, structured code using CASE or 
nested IF . . .  THEN . . .  ELSE statements . Computer time 
and storage are now much cheaper, and I recommend 
that any professional programmer have a decision-table 
package for his or her personal computer. 

The method presented here is a shortened and sim­
plified form of other techniques.  Although no programs 
are given here, tl\e method is designed with ease of pro­
gramming implementation in mind. The use of + 1 and 

- 1  makes it easy to perform the operations of decision 
tables discussed here .  

The Decision-Table Format 
A decision table is made up of three areas: conditions, 

which are labels on the rows; actions, which are labels 
on the columns; and rules . A rule is the collection of 
conditions for one action or, put another way, the ver­
tical grouping of values in the array formed by rows and 
columns. 

The conditions are Boolean expressions that can be 
true or false . They should be independent of each other 
and as simple as possible. Conditions such as "sex is 
male" and "sex is female" should not both appear be­
cause one is simply the negative of the other. On the 
other hand, a compound condition such as " (A >  1) 
AND (A < 5)" might be better written as the two sim­
ple conditions "(A > 1)"  and "(A < 5) . "  

The actions can be procedure calls, code modules, 
pseudocode, or some other action to be taken by the pro­
gram being designed. The actions do not have to be 
unique . In fact, it is quite likely that an action can be 
triggered by several sets of conditions in a complex pro-

CL CORNER HAS L IGHT + 1  + 1  -1  -1  

C 2 ,  CORNER HAS TREE + 1  - 1  + 1  - 1  

A L  A z ,  A 3 ,  A l ,  
DR I VE T U R N  T U R N  D R I V E  
A H E AD L E F T  R I G H T  AH EAD 

Figure 1:  A decision table fo r a set of traffic directions: "D rive 
straight ahead until you come to an in tersection with a traffic light 
but no tree, then turn left. When you come to an in tersection with 
a tree and no light, turn right. " 
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gramming problem. Decision-table programs should in­
clude an action that reports errors; that is, condition sets 
that aren't expected to occur but that might appear dur­
ing decision-table manipulation because of program­
ming mistakes or other such problems. The action "do 
nothing" could be another possible outcome in any deci­
sion table. Just be aware that to perform the "do 
nothing" action is to do something, as far as a program 
is concerned.  

The decision-table rules have one of three symbols in 
them; + 1 means "yes" or true, - 1  means "no" or false; 
and 0 means "don't care . "  The use of the numbers 1 
and 0 instead of letters like Y and N or T and F makes 
the table operations easy to program. 

Figure 1 is a decision table for a set of traffic directions: 
"Keep driving straight ahead until you come to an in­
tersection with a traffic light but no tree, then turn left. 
When you come to an intersection with a tree and no 
light, turn right . "  

Transformations for Decision TÊbles 
Some obvious transformations can be performed on 

decision tables to keep them simple. The conditions for 
these transformations do not often appear explicitly but 
show up after an expansion is performed on the deci­
sion table . . The transformations are: 

1. Remove any duplicate columns. Such duplicates have 
the same rules and actions as another column in the 
decision table. In practice, this condition does not oc­
cur very often. 

2. Remove any duplicate rows . In practice, this condi­
tion does not happen very often, either. 

3. Remove any condition with all 0 rules. Because such 
conditions indicate a "don't care" state, they can't 
influence whether an action is performed. 

4. Remove any action with all 0 rules . 	Such an action 
is always to be performed; thus, you need not make 
a decision regarding it in the first place. 

Note that if two different actions have the same rules, 
then they are in contradiction. Figure 2 shows a deci­
sion table that has some contradictions in it. 

= = ­For example, the condition C1 + 1, C2 1, and 
C3 + 1, written as the vector ( + 1, - 1, + 1), satisfies = 

the left-hand-column requirements for A1 as well as the 
right-hand-column requirements for A2. Representing 
the rules as vectors in the form (C1, C2, C3), the two 
actions A1 and A2 can both be triggered by inputs of 
( + 1, - 1, + 1), ( - 1, + 1, - 1), ( - 1, + 1, + 1), and ( + 1, 
+ 1, + 1) .  
Such errors most likely show up when a decision table 

is expanded (a transformation that I'll discuss in the next 
section). Contradictions are often introduced when a 
system is used by two or more groups of people. Hav­
ing no overall picture of the system, each group makes 
different assumptions, and contradictions result. The 
decision table is a good tool for detecting such problems 
and explaining them to users. 
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Expansion and Contraction Transformation 
Two important transformations can be performed on 

a decision table: expansion and contraction. The other 
transformations discussed so far were really just house­
keeping. These two major transformations allow us to 
test a decision table for correctness and to rewrite it in 
the best possible form . 

The expansion transformation can be defined as fol­
lows: 

1. Replace every column having a 0-valued rule with 
two columns.  For a column having more than one 
0, pick one particular 0 in that column with which 
to work. The two resulting columns are identical to 
the old except that one has a + 1 in the position where 
the 0 was and the other has a - 1 in the position 
where the 0 was. The action stays the same. 

2. Repeat step 1 until the decision table has no 0 rules 
left. 

3. If all possible values of true and false are not rep­
resented, add to the decision table new columns that 
have the missing combinations and an error (or un­
defined) action. 

The purpose of expansion is to see that there are no . 
contradictions in the decision table and to show pro­
grammers any rules they may have overlooked.  

The contraction transformation is  just the opposite of 
expansion, and it can be defined as follows: 

1 .  If two columns are identical except that one has a + 1 
in one and only one position and the other has a - 1  
in that same position, then replace both of them with 
a single column that has a 0 in the position. 

2. Repeat step 1 as often as is possible. 

C L  + 1  -1 0 0 

C 2 :  0 0 +1 0 

C 3: 0 0 0 + 1  

A1 A2 A 1  A 2  

Figure 2: A decision table with four hidden contradictions. A con­
tradiction occurs when one set of conditions satisfies the rules for two 
different actions. When the rules are represented as a vector of the 
form (Cl, C2, C3), the contradictions in this table are ( + 1, -1, + 1), 
(-1, +1, -1), (-1, +1, +1), and (+1, +1, +1). Note that the Os 
in the decision table represent "don't care" conditions. Th us, for ex­
ample, the first contradiction ( + 1, -1, + 1) satisfies the left-hand­
column rules for A1 (the first +1 satisfying the upper left-hand-corner 
entry and the -1 and second + 1 satisfying the left-hand column's 
0 entries) and the righ t-hand-column rules for A2 (the second +1 
satisfying the bottom righ t-hand-corner entry, and the first + 1 and 
the -1 satisfying the righ t-hand column's 0 ent ries) . 
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(3a) 
CL +1 +1 +1 - 1  0 0 

C 2 o  + 1  - 1  -1  0 +1 +1 

C3o  0 +1 0 +1 +1 -1 

C 4 : 0 0 + 1  + 1  0 +1 

A1 A 2  A 2  A 3  A 1 A4 

(3b) 
C L  + 1 + 1+1 +1 +1 +1 +1 +1 -1-1 -1 +1-1+1 +1-1 +1-1-1-1-1 

C 2 o  +1+1 +1 +1 - 1 -1 - 1 -1 + 1 -1 +1+1+1+1 +1+1 -1+1- 1 - 1 -1 

C 3 o  - 1  + 1 -1 +1 +1 +1 + 1 - 1  +1 +1 +1+1+1+1 - 1 -1 -1-1+1 -1-1 

C 4 o  +1+1 -1-1 +1 -1 + 1 +1 + 1+1 +l+l -1-1 + 1 +1 -1-1-1 -1-1 

A 1  A2 A2 A 3  A 1  A 4  E R R OR 

Figure 3: A decision table (3a) and its expanded fo rm (3b) . Note 
that none of the five error columns is duplicated elsewhere in the 
table; the condition combinations represented by these error columns 
should not occur in the real-world situation modeled by the decision 
table. 

The purpose of contraction is to reduce the physical 
size of the decision table. This serves two purposes . 
First, a person can handle a smaller table more easily 
than a large one . Second, it simplifies the application 
of algorithms to generate programs from the decision 
table . Very often, columns can be contracted in several 
ways . This is especially true for the error conditions, but 
if too many error conditions can be reduced, then the 
conditions might have been less independent than 
possible. 

' 

Figure 3 serves as an example . First, it is expanded 
and then inspected. Rules 1 and 6 are contradictory, as 
are rules 4 and 5. Rules 1 and 6 both expand to include 
the rule ( + 1, + 1, - 1, + 1) .  Rules 4 and 5 both expand 
to include the rule ( - 1, + 1, + 1, + 1) .  

Furthermore, there are five missing rules that have 
to be assigned error actions . These are shown as extra 
columns on the right-hand edge of the expanded deci­
sion table. 

Rules 1 and 5 have redundancies, as do rules 2 and 
3. Rules 1 and 5 both lead to action A1 for rules ( + 1, 
+ 1, + 1, + 1) and ( + 1, + 1, + 1, - 1) .  Rules 2 and 3 both 
lead to action A2 for rule ( + 1, - 1, + 1, + 1) .  

Redundancy can be handled by ignoring it  because 
it is harmless or by carefully replacing a 0 value in one 
of the rules with a + 1 or - 1 . For example, if we decide 
to leave rule 1 alone, we can replace the present rule 
5, which is (0, + 1 ,  + 1, 0), with ( - 1, + 1, + 1, 0) . It's 
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(4a) 
C L  + 1  + 1  0 0 

C 2 o  + 1  - 1  0 0 

C 3 o  0 0 - 1  + 1  

C4o  0 0 + 1  + 1  

A I  A 2  A 3  A 4  

(4c) 
C 1 o  + 1  + 1  

C 2 o  + 1  - 1  

A 1  A 2  

C 3 o  -1  + 1  

C4o  +1 + 1  

A 3  A 4  

Figure 4: Because of the arrangement of its zero entries, the deci­
sion table in figure 4a can be split into subtables (4b) to yield two 
independent decision tables (4c) . 

wise to remove the extra rules because they make the 
decision table bigger than it needs to be . 

Independent Subtables 
Many times a decision table really is a collection of 

several separate decision tables with no logical relation­
ship among all the conditions . Combining several in­
dependent decision tables into one is not a good way 
to draw a decision table, but it often happens in the real 
world because of the way people specify program re­
quirements . Conditions are often considered to be re­
lated because they occur in the same place and at the 
same time. This means that two sets of actions and two 
sets of conditions have " don't care" values in the rules 
where they overlap . A sample decision table is shown 
in figure 4. 
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C O L U M  
TALLY 

N 

C 1 :  

C 2 :  

C 3 :  

C4: 

+1 + 1  

0 -1 

+ 1  - 1  

0 0 

A1 A 2  

4 2 

- 1  

+ 1  

0 

+ 1  

A 3  

2 

- 1  

-1 

0 

+1 

A4 

2 

R O W  
TALLY 

0 - LOWE S T  

4 

4 

6 

Figure 5: Column tallies are computed by counting the number of 
Os in a column and raising 2 to that power. To compute a row's tal­
ly, add the column tallies corresponding to each 0 entry in that row. 

Here is a simple transformation to split out the in­
dependent subtables : 

1 .  Rearrange the rules of the decision table (either rows 
or columns) so that it can be partitioned into sub­
arrays with zero subarrays on the minor diagonal. 

2. Split the decision table into four separate and in­
dependent decision tables that correspond to the sub­
arrays. 

3. Throw out the two decision tables with all Os . 
4. Repeat the procedure, if applicable, on the two re­

maining decision tables. 

This transformation gives you much smaller decision 
tables with which to work. 

Program Generation from Decision Tables 
When the decision table is finally free of redundancy · 

and contradictions, you'll want to convert it into nested 
series of IF . . .  THEN . . .  ELSE statements. These state­
ments give you part of a structured program. If you can 
make this conversion automatically, so much the better. 

The quick way to do this task is to pick one condition 
and use it as the control expression in an IF . . . THEN 
. . .  ELSE statement. The two branches of the IF . . .  
THEN . . .  ELSE statement are subtables made up of the 
conditions and actions for which the first condition is 
true and false, respectively. This procedure is continued 
for each subtable until the entire decision table has been 
converted into a nest of IF . . .  THEN . . .  ELSE state­
ments. 

The problem with this approach is that there are many 
ways to generate a program from a single decision table. 
This is a blessing in a way because it means that a deci­
sion table represents all possible valid programs. By hav­
ing the decision table in the program documentation, 
should anything change you can restructure the pro­
gram without having to mess with horrible nested 
IF . . .  THEN . . .  ELSE statements . 
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Listing 1: The program corresponding to the figure 5 decision table. 

IF C l  
THEN IF C3 

THEN Al 
EL SE IF C2 

THEN Er r o  r 
EL SE A2 

EL SE IF C 2  
THEN I F  C4 

THEN A3 
EL SE E r r o r  

EL SE I F  C4 
THEN A4 
EL SE Er r o r  

Unfortunately, the number of possible generated 
statements is huge. IHhere are t1 conditions, you have 
n possible ways to pick the highest level control expres­
sion. Each of the two branches of the highest level con­
trol expression has n - 1  possible control expressions, 
and so on . For two conditions this is simply two possi­
ble arrangements, and three conditions have 12 possi­
ble arrangements. But four conditions have 576 possi­
ble arrangements . It gets worse as n gets bigger. 

It would be nice to know that you are generating the 
optimal program code from the decision table. Obvious­
ly a brute force approach will not work, simply because 
of the number of possible statements. 

There is a fairly simple procedure that provides good 
results most but not all of the time. When it fails to pro­
duce the best possible program code, it at least produces 
something close . The algorithm is illustrated by the table 
in figure 5 and the code in listing 1 .  The steps of the 
algorithm are: 

1. Contract the decision table and presume that any rule 
not in the decision table will result in an error action. 

2. For each column, compute a column tally by count­
ing the number of Os and raising 2 to that power. If 
it has no Os, its tally is 1; if it has one 0, its tally is 
2; if it has two Os, its tally is 4, and so forth. 

3 .  For each row, compute a row tally by adding the col­
umn tallies corresponding to the row's 0 values .  

4 .  Split the decision table on  the condition with the 
smallest row tally . In the event of a tie between two 
or more conditions, use the condition with the most 
equal distribution of + 1s and - 1s .  This results in a 
more balanced nesting of .statements. 

5. Repeat this procedure on each subtable until it halts. 
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I F  C 1  (6b) (6c)IF C 1  
T H E N  

(6a) 
T H EN IF C 3  

T H E N  

E L S E  I F  C 2  
T H E N  

COLUMN
TA L LY 

E L S E  

C 2 :  

C3:  
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C 2: 

C 3: 

0 

+ 1  
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A1 

4 

+1 
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- 1  

- 1  

0 

A 2  

2 

- 1  

0 

4 

R O W  
TAL LY 

0 - LO WEST 

6 

o - L 

4 

ROW 
TALLY 

OW AND BALANCED 

C 2 :  

C 4: 

E LS E  

C 2 :  

C 4: 

0 

0 

A 1  

-1 

0 

A 2  

R O W  
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0 

2 

COLUMN 
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C 3: 

C 4: 

0 

+1 

A 3  

2 

0 
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ROW
TA L LY 
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TAL LY 

2 
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o - LOw 

C O LUMN 
T A L LY 

COLUMN
TALLY 

C 4: + 1  

A 3  

2 

+ 1  

A 4  

2 

0 2 
C O L U M  
TA L LY 

N 

A 4  

2 

Figure 6: Prog ram development for the figure 5 decision table. To start, select the row with the lowest row tally (the Cl row in figure 
5) and construct a new decision table out of the figure 5 table entries for which Cl is true (see figure 6a). Note that if C1 is true, then 
Al or A2 must be performed; A3 and A4 are eliminated. Then, construct a new table out of the figure 5 table entries for wh ich Cl is not 
true (which dictates A3 or A4, eliminating Al and A2). Similarly, construct new tables from each resulting table until each action is specified . 
Figure 6b shows the transformation of the first subtable and 6c shows the transformation of the second subtable. 

A subtable with all Os can be replaced immediately 
with a call to its action procedure. A subtable with 
only one condition can be translated immediately into 
an IF . . .  THEN . . .  ELSE statement; just remember 
that any rule not explicitly given is an error. 

Figure 6 works out a table into code, showing the sub­
tables as part of the code . Note th<;it the branches of the 
different IF . . .  THEN . . .  ELSE statements do not both 
pick the same condition for the hext application of the 
algorithm. Many people tend to write code that uses the 
same condition for the next level at each branch just 
because it looks symmetrical . 

This procedure can be modified to take care of situa­
tions in which the programmer has special knowledge 
of the data. This is done by adding weights to the tallies . 
For example, imagine a decision table with only three 
conditions, C1, C2, and C3. If C1 requires 10 units of 
computer time, C2 requires 5 units, and C3 requires 1 
unit, then C3 should be the highest control expression 
of the IF . . .  THEN . . .  ELSE statement. It's easy to see 
why with a little thought. If we have to test all three 
conditions, then it is going to cost 16 units of computer 
time no matter what we do. However, if we can arrive 
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at an action by testing just C3, then we have spent only 
1 unit. If we can arrive at an action by testing just C2 
and C3, then we have spent only 6 units. By arranging 
the statement carefully, we can save a lot of computer 
time . 

Hints for Program Design 
The use of - 1, 0, and + 1 in this article was planned 

to allow reduction operations to be performed by sim­
ple arithmetic. 

Clearly the rules can be represented as an array in a 
program . The columns can be expanded, then sorted. 
Once sorted, the contradictibns and redundancies will 
show up . Finally, the array can be compared to all possi­
ble rules, generated by nested loops. 

In real applications, a program that can handle a 
dozen conditions is probably quite large enough. This 
would require only a little over 4K bytes to store, which 
is no trouble for a small computer . •  

Joe Celko (POB 10558, Atlanta, GA 30310) is a research scientist at the 
US Army Institute for Research in Management, Information, and Computer 
Science. Educated at Georgia Tech, he is a fan and a computer 
columnist. 
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T h i s  
INTRODUCING A TOTAL COMPUTER 

SYSTEM NO lARGER THAN TH IS MAGAZINE. 

You're looking at a miracle. A creation of tech­
nology that you can actually use. 

The amazing Epson Notebook Computer."' 
Go ahead - put your hands on that full- sized 

keyb oard. You now control a complete computer 
system. A system that includes a liquid crystal dis­
play screen, a micro cassette document and pro­
gram storage unit, a 50 -hour rechargeable internal 

power supply, and a dot mau·ix 
printer. All for less than $800. 

Nothing else can equal it .  
Not the 30-pound "u·ansport­
ables" that are like lugging 
sewing mach ines around, 
and certainly not those so-
called "portables" that tty to 

skimp by with no printer, no 
provision for document storage, 

and a maddeningly shmt battery life. 
The Epson Notebook Computer has evetything 

you need to get down to work Exquisitely crafted 
into a sleek and silent package that you can take 
anywh ere and use anywh ere. 

It weighs less than fo ur pounds. Has a surface 
area the size of a sheet of typing paper. An d it 
contains a whop ping 16K of random memory 
(optionally expandable to 32K, if you need it). 

You can program the Notebook Computer in a 
built-in, extended version of Microsoft"' BASIC. An 
internal word processing program called SkiWriter"' 
will have you turning out letters, notes, memos, or 
full reports after just fi fteen mi nutes of reading 
the simple instructions. 

Available software ranges from personal produc­
tivity programs to education and entertainment. 
We even offer a telephone modem and software 
that allows you to instantly transmit information to 
a full-sized computer. 

To put your hands on a real Epson Notebook 
Computer, call toll- free (800 ) 421-5426, or ( 2  13)  
539 -9140 in  California for. the name of  your nearest 
Epson dealer. 

But be warned. Few who touch the "killer pigmy" 
go away empty-handed. 

EPSON 
Sli\TE-OF-THE-A1ᵓT. . .  SIMPLI CITY 

i s  EPson ' s  
bu i l  t- i n  m i cr oPr i nter . 

You ' l l  use i t  for 

notes . l i  sts . or to 
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Microsoft is a trademark of Microsoft Corp. SkiWriter is a trademark of SkiSoft Inc. 
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Programming Quickies 

Sub scripts and Sup erscripts 
for the Atari 

You can use ANTIC 3 mode to create specialized character sets 
by Tim Kilby 

The Atari computers give you tremendous flexibility 
in defining your own character sets and providing a prac­
tical mode in which to use them. One special mode, AN­
TIC 3, allows for characters with true descenders, 
superscripts, and subscripts. This means that you can 
create a specialized character set for many applications, 
including chemical and mathematical formulas (see 
listing 1) . 

Starting from GRAPHICS 0 
ANTIC 3 cannot be addressed directly; you must 

modify a GRAPHICS 0 display list to use this mode. A 
simple routine to do that is shown in listing 2. Run this 
routine and you will see that you now have 19 lines of 
text, each line capable of holding 40 characters. The for­
mat looks like a GRAPHICS 0 display, just spaced far­
ther apart. 

If you try displaying lowercase letters on the screen, 
you11 see something definitely different about this mode. 
In ANTIC 3, the first 2 bytes of character data are read 
last. (Remember, there are 8 bytes of shape data per 
character. ) 

That's right. The computer reads the third shape byte 
first, then the fourth, fifth, and so on. After the eighth 
byte, it reads the first and second bytes. This only hap­
pens for the 32 lowercase characters and symbols, char­
acters 96 through 127. 

Why, you are probably asking, this strange way to read 
character data? Each mode line in ANTIC 3 is actually 
10 scan lines tall, unlike the 8 lines in GRAPHICS 0 
mode . . all characters, except the last 32 in the set, the 

prints the character using the top 8 scan lines in 
the stack of 10. ANTIC 3 was designed to display lower­
case descenders, the tails on ys, gs, etc. So for those last 
32 characters, each is printed in the unusual sequence 
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Listing 1: This output from the ANTIC 3 Demonstration Program 
displays the use of lowercase descenders, superscripts, and subscripts. 

A g N 0 3  + K B r  ど A g B r ᵐ  + 

C x 2 + ᵑ 2 J  2 = 4  C x 2 - ᵒ 2 J  

R E A I> 'f
II 

K N 0 3  

Listing 2 :The GRAPHICS 0 Display List Modification Routine. 

1 0  GRAPHICS 0 
20 DL=PEEK!560 )+256*PEEK!56 1 )  

30 POKE DL+:;:,67 

40 FOR I=O to 1 /'  :POKE DL+I+t.,3:NEXT I 

50 POKE DL+24165:POKE DL+25,PEEK<560l:  

POKE DL+26 1PEEK!56 1 >  

of bytes illustrated in  figure 1 .  Not all the lowercase in­
ternal characters will work . With specially designed 
lowercase letters, however, descenders really look 
descended. 

The quick and easy way to redesign this last quarter 
of the character set is to use one of the several published 
or commercially available character-set editors. 
Characters that are so tall as to have dots in the second 
byte, the second row from the top, will have to be 
lowered . The b, l, t, i, and h characters are examples. I 
sugge st lowering all lowercase characters by using the 
shift-down option of your editor. If your editor doesn't 
have that option, you will have to do the shifting 
manually. Shift all lowercase characters down 1 byte. 

For true descenders, redesign characters that have 
descenders so that the last 2 bytes to be displayed ap­
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weve got a.  hit on the charts. 

personalized choices. Do you like One picture is worth a 

thousand words. Or numbers. 
Now there's a simple way to . 

transform pages and pages of 
business data into a single, 

dramatic format. 

Introducing DR GraphThl-high 
quality business graphics soft­

ware from Digital Research� It 
lets you create impressive 

business charts/ graphs, or any 
combination of both - quickly 

and easily. You can even build 
graphs from electronic spread­

sheets such as VisiCalc® and 
SuperCalc� 

See what you're creating, 
instantly. 

Think of it as painting by 
numbers. Because DR Graph actu­

ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 

the menu, hit a key, and take a 
quick look at what you've created 

- instantly. 

Make your axes thick, your 
border lines thin. Go with solid, 

or broken grid lines. Add color 
when and wherever you please 
for all your special reports. It's 

easy to experiment until the 
graph format is perfect. Then DR 

Graph can print it, plot it, or 
store it for future use. 

You get the versatility 
you need. 

DR Graph lets you convert 
business data into dozens of 

Multiple gr-a phs on a single page 

Pie cha rts with exploding slices add impact. 

R IGESAU.:SOS 

Create clustered bar graphs. 

Ta p a key and vertical bars t1.1n1 horizontal. 

[!ill

DIGITAL 


RESEARCH .. 

The best of everything in business graphics. 

your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special labels on the 
axis? With DR Graph, you've 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four different graphs on a 
single page . 

Mix words with your pictures. 
DR Graph lets you write 
comments on your graphs, too. 
You not only control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi­
tional text right onto the graph ­
exactly where you want it .  

Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation grapྵs 
will be as professional as you are . 

All the business graphics 
you'll ever need, ready to roll. 
DR Graph works with today's 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research's GSXThl graphics 
enhancement for your computer's 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M LibraryThl at your 
computer shop for an eye­
opening demonstration. Call 
800-227-1617, ext .  400 (in Cali­
fornia 800-772-3545,  ext .  400) 
for a free, full-color brochure. 

VisiCalc is a registered trademark of VisiCorp. SuperCalc is a trademark of SORCIM Corporation. 
. . 

The logo, tagline, DR Graph, GSX and CP/M Library a re either tradema rks or registered trademarks of D1g1tal Research Inc. © 1983 D1g1tal Research Inc. 
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Figure 1: Some standard characters as displayed in the ANTIC 3 
mode. Note that the uppercase character is unaffected while the lower­
case cha racters are distorted. 

(2a) (2b) 

Figure 2: Redefined cha racters fo r use with the ANTIC 3 mode. The 
lowercase g (2a) will have a descending tail, and the 3 (2b) can be 
used as a subscript cha racter. 

pear as the first 2 bytes. It will look crazy, but that's what 
is necessary for ANTIC 3. Figure 2a shows the g character 
redesigned to be used for this mode. 

Subscripts and Superscripts 
The real power with ANTIC 3, however, is in the ability 

to display superscripts and subscripts. Just imagine 
printing chemic9l or mathematical equations on screen 
with the superscripts or subscripts just where they 
should be. Fo r subscripts, simply replace the lowercase 
characters with numerals or other characters using your 
editor's copy option, or design your own special sym­
bols. Then shift those characters 3 bytes lower for max­
imum descent. The number 3 would appear as it does 
in figure 2b for use as a subscript. 

Listing 3: The ANTIC 3 Demonstration Program incorporates the 
routine in listing 2 to produce the output shown in listing 1. 

1 H Et1 A N T I C  3 D e M o  P r o <.Í r a M :.J
:" 

6 R E M  
7 f\ E M  F i r· s t r e l oc a t e  a l l  1 2 8  

c h a r  a c t e r s  t o  a H A M  l o c a t i o n : 
B G CJ で> LJ E: 1 0 0 0 9 R E M  M o d  i fÎ t h e  d i s p l aÏ l i  s t  : 

1 0  G H A P H I C f:l 0 
2 0  D L = P E E K  C 5 6 0  ) + 2 5 6 Ð P E E K  C 5 6 1  ) 3 0 P CltC E  D L  + :3 , 6 7  
4 0  F CJ H  1 = 0  T O  1 7 : P O K E  D L + I + 6  , 3 : N E X T  I 
5 0  P O K E  D L + 2 Ñ  , 6 5 : P O K E  D L + 2 5  , P E E K  < 5 6 0  ) :  
P O K E  D L +2 6  1 P E E K  C 56 1  ) 
5B H E M  
5 9  R E M  C h a n g e  c h a r  a c t e r  s e t  p o i n t e r  t o  

t h e  R A M  l o c a t  i o n o f  M o d  i f i e d s e t  : 
6 0  P O K E  7 5 6  , C A D R / 2 5 6  
6 B  R Et1 
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6 9  f< E M  P r  i n t <Ò q u a t  i ems i n  A N T I C  3 M o d e  

u s i n g n e w  c h a r a c t <Ó r Ô; :  

7 0  P R I N T  : P F G N T  1 1  A g N D a  + Õ( E: r  c A g E:r- b  + Ö( N 0 a 1 1  
8 0  P fn N T  ! P R I N T  1 1  C : ( $ + ×:J $  ) !Ø = 4  ( >( $ ··-Ù $  ) 1 1·
9 0  E N D  

1 0 0 0  P O K E  1 0 6 , P E E K  C 1 0  6 )  - 5  ! G R A P H I C S  O :  P 
H I N T  1 1 T lÚ is n s f <Û ÜÝ Þß :i n g  c h a r a c t e là !; f r O M  FWM 

1to R A M  • • • • 1

1 0  1 0  C A D R = 2 5 6 Ð  C P E E K  C 1 0  6 )  + 1  > 
1 0 2 0  F O R  1 = 0  T O  1 0 23 : P O K E  C A D R + I  , F' E E K  C 

5 7 3 4 '1 + : 0  : N E X T  I 

1 0 á1 0 '? : ?  1 1  R e d e f  :i n i  n <3 B c h ar a c t e lâ \; • • 
I I  

1 0 :3 B  R E M  
1 0 3 9  R E M  R e p  l a c e  d a t a  f o r  B c h a r  a c t e r s  

- a ,  b ,  c ,  g ,  r ,  x ,  づ て  a n d  $ - : 

1 0  Ñ 0  F O R  I = O  T O  2 3  ! RE A D  X ! P O K E  7 7 6 + C A D  
R + I , X : N E X T  I 

1 0 5 0  D A T A  1 0  2 ,  6 0  , 0 ,  0 , 1  2 6  , 1 2 , 2 Ñ , 1  2 
1 0  6 0  D A T A  6 0  , 2 Ñ , 2 4 , 2 4 , 2 4 , 2 4 , 2  1 9  , 1 2 6 

1 0  7 0  D A T A  2 4  , 0  , 2 Ñ , 1  2 , 6  , 2 55 , 6 , 1 2 

1 0 B O  F O R  I = O  T O  7 :  RE A D  X ! P O K E  8 2 4 + C A D R  
+ I , X : N E X T  I 

1 0  9 0  D A T A  1 0  2 , 6  0 , 0  1 6 2 , 1 0  2 ,  1 0 2  , 62 , 6  

1 1 0 0  F O R  1 = 0  T O  ? !  R E A D  X ! P O K E  9 1  2 + C A D R  
+J , X ! N E X T  I 

1 1 1 0  D A T A  O ,  O ,  D , 1 2 4  , 1 0  2 ,  9 6 , 9 6 , 9 6 
1 1 2 0  F O R  I= O T O  1 5 ! R E A D  X : P O K E  9 6  0 + C A D  
R + I , X ! N E X T  I 
1 1 3 0  D A T A  0 , 0 , 0  , 1 0  2 ,  6 0  , 2 4 , 6 0  , 1 0  2 
1 1 1 0  ãA T A  1 0 8 , 56 , 0 ,  1 0  2 ,  1 0 2 , 1 0 2 ,  6 2  , 1  2 
1 1 5 0  F O R  I = O  T O  ? ! R E A D  X ! P O K E  3 2 + C A D R +  

I , X ! N E X T  I 

1 1 6 0  D A T A  6 0  , 1 0  2 , 1 2 , 5 6 , 1 2 6 ,  0 , 0 ,  0 

1 1 7 0  f< E T U F\ N  

Superscripts are handled differently. Replace the lower­
case letters with uppercase letters, shifting them down 
3 bytes also. Replace rarely used letters and the three 
symbols with numerals, if you wish. (Do not edit the 
three screen-editing symbols. Trying to print them would 
still cause the function to be performed . )  Now the lower­
case letters become the standard alphabet and all other 
characters will appear as superscripts. 

For those of you without a character editor, the AN­
TIC 3 Demonstration Program in listing 3 will transfer 
the internal character set from ROM (read-only memory) 
to RAM (random-access read/write memory) and 
redefine several characters for a demonstration of this 
outstanding mode. Try it! • 

Editor's Note: For more information on using Atari graphics, please con­
sult the following articles: ':A.n Introduction to Atari Graphics" In; Chris 
Crawford and Lane Winner (January 1982 BYTE, page 18), 'The Atari Tutorial, 
Pa rt 2: Graph ics Indirection" In; Ch ris Crawford (October 1981 BYTE, page 
70), and "Character Editor for the Atari" In; Tim Kilby (December 1982 BYTE, 
page 167) . 

Tim Kilby (RR 1, Box 288-B, SpernJVille, VA 22740), a former college pro­
fessor, is now an independent microcomputer consultant. 
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Programming Quickies 

A Date /Titne Statnp for Disks · 
These date/time prog rams aid disk organiza tion by keeping a record 

of when each disk was last used 

by William Murray 

The problem with organizing any set of programs and 
disks is determining which ones you use most frequent­
ly. It is difficult to keep track of how often a utility or 
data file is used. Your programming could become sub­
stantially easier if you could put on one disk the pro­
grams you use repeatedly. There is a solution to the prob­
lem of disk organization . 

The date/time programs described in this article aid 
disk organization by stamping each disk . with the date 
and time it was last used . Then each time you run the 
disk you know the elapsed time between uses because 
both the previous and the current date and time are 
listed. 

These programs, written on an Apple II computer with 
48K bytes of memory, use the California Computer 
System (CCS) clock/calendar card to provide the date 
and time information . Although this software is system 
dependent, adapting these programs to other systems 
with available clock/calendar cards should not prove 
difficult. 

The CCS card uses a 5832 microprocessor real-time 
clock/calendar, which is crystal controlled at 32.768 kHz 
to maintain jnformation from seconds to years. The data 
is stored in binary-coded decimal form in the selected 
memory locations. Battery backup keeps the card run­
ning when the Apple is off or during a power failure. 

The only necessary modifications for the clock/calen­
dar board are: the installation of two 2112 RAM (random­
access read/write memory) chips in the provided sockets; 
the installation of the RAM jumper; and the setting of 
the interrupt request to a 1-second interval . These 
modifications are covered in the documentation for the 
board. The clock/calendar board must reside in slot #4 
because the machine-language program is slot 
dependent. 

The three-part software includes the TIME/DATE . BAS 
program entered when you initialize the disk (see listing 
1), the TIME/DATE.OBJ machine-language program that 
requests and stores the date from the clock/calendar card 
(see listing 2), and a very short machine-language pro­
gram to store the date and time on the disk. The storage 
program is created initially by typing 

BSAVE TIME/DATE,A$3B8, l$19 

Normally you enter the TIME/DATE .BAS program 
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when initializing a disk. Another technique is used for 
disks that are already in use. Simply load the program 
and save it under the name of the initialization file 
(typically HELLO for loyal Apple users) . TIME/ 
DATE. BAS calls up the TIME/DATE .OBJ and storage pro­
grams, samples the date, stores it and displays it, then 
turns over the control of the Apple to you . Information 
on the old date and time is stored in locations 3B8 to . 
3CA hexadecim al . The clock/calendar card, meanwhile, 
stores the current date and time in locations 2F5 to 300 
hexadecimal . This information is finally formed as the 
string A$. You can enter a message in lines 110 and 120 
in TIME/DATE. BAS that will be displayed when the disk 
is called up. 

The first machine-language program requests informa­
tion from the clock/calendar card by addressing the prop­
er memory address (see line 19 in DATE/TIME.OBJ for 
an example) . After getting the information, the program 
stores it at a memory location in RAM (see line 22) . This 
process continues byte by byte until all date and time 
data is collected. The information is refreshed once a sec­
ond with every interrupt request. Notice that this pro­
gram is stored, starting at RAM location C400 hexa­
decimal, making the clock/calendar card slot dependent. 

The second machine-language program stores the 
data, written by the Apple, when it becomes necessary 
to transfer the data from the "current date/time" to the 
"past date/time:' You create the file by typing 

BSAVE DATE/TIME,$A3B8, l$19 

before running the TIME/DATE .BAS program . 
After you enter all of the software, simply insert the 

disk into the drive and turn on the Apple. You must do 
this twice the first time the disk is run because the old 
date and time don't exist in the beginning. 

By keeping track of those dates and times, you should 
find disk and program organization to be much easier. • 

The clock/calendar card for Apple computers is available for $120 
from California Computer Systems, 250 Ca rribean Dr.,  Sunnyvale, 
CA 94086. 

Dr. William Mu rray is a professor of Computer Science at Broome Com­
mw1ity College, Binghamton, NY 13902. 

Listings begin on page 526 



1 39.00 

Adam & Eve Game Paddles . . . . . . . 26.50 

Happy Ho lidays ! 
opened. 

Circle 27 on inquiry card. 

Y O U R  SAT I S FACT I O N  I S  O U R  M A I  N CO N C E R N  
CP/M is a registered trademark of Digital Research. 

DISKETTES 

Dysan SS/ D D .  . . . . . . . . . . . . . . . 31  .00 
Dysan DS/DD -. . . . . .  . . . . . . .  . . . . . . .  . .  42.95 
Verbatim SS/OD 

. 

. . . . . . . . . . . . . . . • . . . . 23.95 
Verbatim DS/DD . . . . . . . . . . . . . • . . . . . . 39.00 
Elephant SS/DD . . . . . . . . . . .  . . .  22 .95 
Elephant DS/DD . . . . .  . . .  . . . . . . .  29.00 

DISKETTE STORAGE 

5 1 /4" M i n i  Plastic Case . . . . . . . .  . . . . . .  1 .95 
5 1 /4" Protector (50 Disk) . . . . . . . . . . .  1 6 .50 
8" Protector (50 Disk) . . . . . . . . . . . . . . .  1 8 .50 

MON ITORS 

N EC 1 2" H i-Res G reen . . . . .  . 
NEC 1 2 "  Econo G reen . . . . . . . . . . .  . 

Sanyo 9" B/W . . . . . . . . .  . . . . 
Sanyo 9" G reen . . .  
Sanyo 1 2" G reen . .  
Sanyo 1 3" Color 
USI 1 2" Amber (Gold)  . . .  
Amdek Color I .  
Amdek Color I I  
Electrohome 1 3" H i-Res . . .  

PR INTERS 

1 5 8 .00 
1 
. 
1 5.00 

1 39.00 
1 49.00 

399.00 
1 59.00 
326.00 
739.00 
699.00 

NEC 8023 . . .  . 

N E C  7 7 1 0  . .  . 
Ok idata M icroline 92 . .  
O k i data M icrol ine 93 . 
Smith Corona TPI 

473.00 
2399.00 

. . . .  499.00 
873.00 
545.00 

Star Micronics G emini  1 0 X  . . . . . . . .  269.00 
Star Micronics Gemini  1 5  375.00 

PRINTER B U FFERS 

M icrofazer 8K . .  . 

Microbufler 1 6 K  
M icrobufler 32K 
l n L i n e  32K 

MOD EMS 

Novation AppleCat I I .  
Novation 2 1 2  AppleCat .  . . . . . . . .  . . 
Novation 2 1 2  Add On . . . . . . • .  

Novation J-Cat . . . . . . . . . . . . . . . . . .  . 
Hayes M icro modem II . . . . . . . . . . . .  . 
Hayes Smar!modem . . .  . . . . . . .  . 
Hayes 1 200B . . . . . . . . . . . . . .  . 

D ISK DRIVES 

1 29 .00 
209.00 
224.00 
224.00 

279.00 
569.00 
335.00 
1 1  9.00 
279.00 
209.00 
489.00 

M icro Sci A40 W/0 Cant . . . .  350.00 
M icro S.ci A40 W/Cont . . . . . . . . . . . 429.00 
M icro Sci A70 W/0 Cant  . . . .  488.00 
Micro Sci A70 W/Cont . . . . . .  . . . . . .  569.00 
Rana Drive W/0 Cant . . . . . . . . . . . . .  339.00 
Rana Drive W/Cont . . . . . . . . . . • . . . .  409.00 
Rana D isk Controller Card . . . • . . . . . . 95.00 
Tandon T M -1 00-2 . . . . . .  . . . . . . . . . . .  239.00 
Tandon T M -55-2 . . . . .  . . . . .  239.00 
Winchester 602 . . . . . . . . . . . . • . 776.00 
Winchester 603 . . . . . . . . . . . . . 873.00 
Wi nchester 603E . 971  .00 

HARDWARE 

ABT Keypad ( N ew) . . . . . . . . . . . . . 98.00 
M&R Su perterm 80 x 24 . . 248.00 
M&R SuperMod RF M o d u lator . . . . . . .  23.00 
TG Game Paddles . . . . . . . . . .  26.50 
TG Joysticks . . . . . . . . .  . . . . . . . . . . . . . .  39.00 
TG Select A Port . . . . . . . . . . . . . . . . . 39.00 

Videx Keyboard Enhancer I I . . . . . . . 1 1  5.00 
Videx F u nction Strip . . . . . . . . . . . . . . 69.00 
Videx Sofl Switch .  . . . . . . . . . . . . . .  . . 27.50 
M icroSoft Ram Card . . . . . . . . . . . . . . 79.00 
M icroSoft Z-80 C/PM Card . . . .  . . .  244.00 
M icroSolt Permium Pac k . . . . . .  489.00 

CALIFORNIA COMPUTE R  SYSTEMS 

7 7 1 0A Asy n .S. I nterface . . . . . . . . . . .  1 26.00 
7 7 1 2A Syn S. I nterface . . . . . . . . . . . .  1 46.00 
7 72 1 A  P . l n lerface Std . . . . . . . . . . . . .  99.00 

M O U NTAIN COMPUTERS, I N C .  

C P S  M u l t i  Fu nction Card . . . . . . .  : . .  
Music System w/Soltware . . . . . . . .  . 
R O M  Plus  w/Keyboard Fi l ter . . . . .  . 

SOFTWARE 

1 30.50 
309.00 
1 55.00 

Magic Window . . . . . . . . . .  . . . . . . . . . .  74.00 
D Base II (Z-80 Card Req.) . . . . . .  . . .  424.00 
Home Accountant . . . . . . . . . . • . . . . . 55.00 
Easy Writer Pro . . . . . . .  . . . . . . . . . . . .  1 29.00 
Easy Mai  ler P ro . . .  . . . . .  1 07.00 
Lisa 2.5 . . . . . . . . . . • . . . . . . . . 55.00 
Screenwriter I I  . . . . . . . . . . .  . . . . .  . . . .  95.00 
PFS Report . . . . .  . . . . . . . . . . . . . . . . .  . 74.00 
PFS F il ing System . . . . . . . . . . . . . . . . 79.00 
PFS G raph . . . . . . . . . . . . . . . . . . . 79.00 
Z-Term (Z-80 Card Req.) . . . . . . . . . .  79.00 
Z-Term Pro (Z-80 Card Req . )  . . . . . .  1 24.00 
ACC I I  Express . . . . . . . . . . . . . . . . . . .  . 65.00 
ASCI I  Pro . . . . . . . .  . . . . . .  . .  . .  . . . . . .  90.00 
Transend I I  . . . . . . .  . . . . . .  . . . . . . . .  1 05.00 
D B  M aster . . . . . . . . .  . . . .  . .  . .  . . . . . . .  1 54.00 
DB Master Ut i l i ty I or II . . . . . . . . . 65.00 
DB Master G raphic Process . 69.00 
Su perCalc . . .  1 27.00 
SuperCalc I I  1 72.00 

VISI CORP. 

VisiP iot . . . . . .  . 
V isiTerm . . . . . .  . 
VisiT rend/Plot . . . . . . . . .  . . . . . . . . . .  . 
Visi Dex . .  . 
VisiCalc . . . . . . .  . . . . . .  . 
V is iL ink  . .  

M I CROPRO 

1 55.00 
74.00 

21  9.00 
1 84.00 
1 84.00 
1 84.00 

Desk Top Plan I I  . . . .  1 84.00 
Wordstar . . . . • . . . . . . . . .  257 .00 
Mai l merge . .  1 69.00 
Spellstar . . . . . . . . . . .  . . . . . . . . . . . . . .  1 69.00 
Calcsta r . . . . . . . . . . .  . . . . . . . . . . . . .  1 04.00 
Datastar . . . . . . . . . . . . . . . . . . .  1 95.00 
S u persort 1 69.00 

APPLE GAMES 

Raster Blaster . . . . . . . . . . . . . . . .  . 
Swashbuckler . . . . . . . . • . . . . . . . . . . .  

Snack Attack . . . . . . . • .  , . . . .  . 
Deadline . . . . . . . . . . . . . . . . . . . . . . . .  . 
Zork I or I I  . . . . . . . . . • . . .  . . . • . . . . .  

Pool 1 .5 . . . . . . . .  . . . . . . .  . . . . . . . . . .  . 
Frogger 

M USE SOFTWARE 

R obot Wars . . . . . . . . . . . . . . . . . . . . . .  . 
Three M i l e  Is lan d  . . . . .  . . . . . . . . . . .  . 
Castle Wallenstein . .  . . . . . .  . . . . . .  . 
A . B . M  . .  . . . . . . . . .  . . .  . . . . . . . . .  . . . .  . 

20.50 
23.00 
1 9.75 
32.75 
26.50 
23.00 
23.00 

29.75 
29.75 
1 9.75 
1 9.00 

BRODER B U N D  

Bandits .  . . . . . . .  . . . . . . . . . . . . . . . . . . . 24.00 
Chop Liller . . .  . . . . . . . . . . . . • . . . . . . . 24.00 
M id n i g h t  Magic . . . . . . . . . . . .  . . . 24.75 
Apple Pan ic . . . • . . • . .  . .  . . .  22 .75 
Galaxy Wars . . . . . . . . .  . . . . . . . . . . . .  1 9.25 
Space Q u arks . . . 1 9.75 

O N-LINE SYSTEMS 

Frogger . . . . . . . . . . . .  . . . . . . . . . . . . .  . 
Crossfire . . .  . .  . .  . . . . . . . . .  . 
Wizard & Pr incess . . . . . . . . . • .  

M issi le Defense . . .  
Soft porn Adven t u re . . . . . . .  . . . . . . .  . 
Th res h o l d  . . . . .  . . .  . . . . . . . . . . . . .  . .  . 
Time Zone . . . . . . . . . . . . . . • . . . . . . . .  

U lt ima 1 1  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
J aw Breaker . . . . . . . . . . . . . . . . .  . .  . 

· Sabotage . . . . . . . . . . . .  . . . . . . . . . .  . 
Cannon Ba l l.:B l itz . . . . . . . . . . . . . . . .  . 

SIRIUS SOFTWARE 

Speakers . . . . . . . . .  . . . . .  . . . . . . . .  . 
Space Eggs . . . .  . . . . . . . . . . . . . . . . .  . 
G o rgon . . . . .  . . . . . . . . . . . . . . . . . . . .  . 
Bandi ts . . . . .  , . • . . . . . . . . • . • . . . . . • . .  

Jel lyf ish . . . . . . . .  . . . . . . . . . . . . . . . • . .  

Fly Wars . . . . . . . . . . . . . . • . . • . . . . . . .  

Beer R u n  . . . . . . . . . .  . . . . . . . . .  . . . . 
Lem m i ngs . . . . . . . . . . . . . . . . . . .  . 
Cyclods 

M I C R O  SOFT 

Typing T utor I I  . .  
Olympic Decath l on . . . . .  

EDU-WAR E 

. Algebra . . . . . . . . .  . 
Compu-Read . . . .  . 
S . A.T. Work Sk i l l  . . . . . . .  . 
Fractions . . . . . . .  . . . . . .  . . . . . . . . . .  . .  

24.00 
24.00 
26.50 
1 9.75 
23.00 
28.75 
65.00 
39.00 
21  .75 
1 6.50 
23.00 

22.75 
22.75 
29.50 
23.00 
1 9. 75 
1 9.75 
1 9.75 
1 9.75 
1 9.75 

1 9.75 
24.95 

27.95 
21  .95 
34.00 
34.00 

ANGELܟs 
COMPUTER PRODUCTS, INC. 

(2 13)  89 1 -5546 
Al l  products guaranteed to be new 

and free from defects in material 
and workmansh ip  for 30 d̙ys. 

MasterCard and Visa accepted on 
al l orders at no extra charge. 

$3.00 for standard UPS sh ipping 
and hand l ing on orders under 50 lbs . ,  
del ivered i n  the conti nental U.S .  
COD up  to $300.00. Cal l for other 
shipping and hand l ing on FPO. APO. 
foreign ,  and orders over 50 lbs .  Cal i­
fornia residents add 6.5% sales tax. 

Pr ices quoted are for stock on hand 
and subject to change without notice. 
L im ited quantit ies on some items. No 
returns on software that has been 



.. 

" f u l l  serv ice attent ion at  mai l  
order  p rices. I n formed, he lpfu l ,  responsive ." Wes Gilbert, DATA 110

lnlormalion, call (206) 641-7233 

Radio Shack TRS-80™ 
computers 

At Guaranteed savings 

FUll line Comp uters, Printers &Peripherals 

1 1 1  7 Conway Ave. 
Dept. B

M ission, Texas 78572 
Ph. 51 2/581 -2766 

Telex 767339 

TO ORDER 
CALL TO LL FREE

800-531 -7466 
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Current Specials 

GEMIN I  1 5  

$369 °0 
P R I N T E R S  M O N I T O R S  M O D E M S  

Tally I SOL . . . . .  . . .  '619 AMDEK 300A . .  . '159 Hayes Smarlmodem . .  '219 
Okidata 92 . . . .  1459 AMDEK Green . . . . .  . . .  1149 Hayes 300/1200 . . .  . . . .  1509 
IDS Prism 1 32 . . .  . . .  ' 1 1 79 Zenilh ZVM 1 2 1  . .  '95 Hayes 1 2008 . . . . .  '449 
Gorilla Banana . . . . .  1209 Zenith ZVM 123 . . . . . . .  ' 1 29 Anchor Mark V I I I  . . . . . .  1349 

Gemmi lOX . . . . . . . . . . 1309 BMC Green . . . . . . . . .  '89 Anchor VI InternŢ!. IBM . 1 1 92 

All other brands at simrlar savtngs 

(2) 320K drives. 128K Ram. color ᵏard. monochrome monitor. $2995
IB M PC DOS 1 . 1 .  keyboard. minimum conftguration . . . . . . .  list $3250 

G RAPPLER H E R C U LES APPLE 
WORD w/1 6 K  B uffer G RAPHICS DRIVES 

Untversal Research Can be upgraded Shugart STAR Multi Display Card 
w/case & cable to 64K buffer 

$1 99 $359$249$1 99 

Listing 1: The TIMEIDATE . BAS program. 
1 0  T E X T  : H O M E  ! D $ = CH R S  ( 4  ) 
20 R E M  : L O A D  C L O CK / C AL E N D AR C ON 

V E I'( S I O N R O U T  I N E 
30 P R I N T  D S  ; " BL O A D  D A T E/ T  I M E  . O B J  

0 "  

4 0  R E M : S T A R T  C L O C K / C A L E N D AR RO 
UT I NE 

�5 0  CA I... L �5 0 3 6 f:l 
6 0  R E M  : L O A D  P R E V I  O U S  D A T E /T I ME 

7 0  F $  ::: " D A T E / T  I M E "  
D O  PR I NT D H  " NO M ON c ,  I . O "  
' >' 0  F'F< I N T D $  ; "  BL O A D • ;  F $ ;  " , A�ű 3 El B "  

1 00 	 R E M  : D I S KE T T E I N I  T I  A L I Z A T I O  
N M E S !:l A G E  

L L  O VT A il :1. : Pf< I N T " D O S  :3 . 3  W O R K  I 
NG D H> K E T T E "  

1 20 	 V T A !I  2 !  PR I N T " BY W I  L L I A M t-I U  
RF( AY 	 3/ 1 /8 1  " 

1 30 	 V T A !I  I.'i ! PR I N T " L A Ų> T  D AT E / T I M  
E I': U N  : "  

1 40 	 V T A B 7 !  HTA B 1 
1 50 	 R E M  : G E T  A N D  P R I N T  O L D  D A T E  

/T I ME O N SC I': E E N  

1 60 	 F O R  I = 952 TO 9 7 0  : P R I N T  C H R S  
< PE E K  < I  ) >  ; :  N E X T  I 

1 70 	 V T A B  :L 1 :  HT A B  1 :  r·Fn N T  " C  U mっ 
E N T  D A T E / TI M E  : "  
f< E M  :HERE'S W H A T  O U R  C U STOMERS S A Y  . . . 

1 f:l0 G E T  A N D  P R I N T  N E W  D A T E  
/T I M E O N  SCI'� E E N  

T A  :::: F'E E K  < 7 6 El > ! T  E{ ::::! < 7 6 6  ) !  T D 
1 90 PE E K  <

TO O R D E R  CALL PAC I F I C  C O M  P U T E R S  7 6 7 ) T C = P E E K  P E E K= 
1 (800) 531-3133 13256 Northup Wy #7 - Bellevue, WA 98005 < 7 6 5  ) ! T E = P E E K  < 7 6 4  > !  T F  = 

P E E K  	 < 7 6 3  ) 

:::: F'E E K  < 7 62 ) : T L.. PE E K  C:::: 
= 

Prices reflect 3% cash discount • Bankcards • Sorry no COO. • FOB Bellevue 
All 1tems currently 1n stock 

2 0 0  TK 
7 6 l ) ! T G C P E E l'\ ( 7  60 ) ! TH = P E E l-<; 

F' E E K  ( 7 5 0  > : T ..J =:7 5 9  > :T I  = 

P E E K  	 < 7 '5 7  ) 

2 1 0  	 R E M  : C H  ECK F O R  A C O M  P LE T E  C 
O N V E R !:>I O N  

2 2 0  	 I F  < T F t T E  + T D  + T C  ) > 3 6  T H E N  
1 '/ 0  

2 3 0  	 R E M  : D A T E  S TF< I N G 
2 4 0  C$ :::: ų>T F'.: Ŵ> < T H  ) + ST I'� $ < T G  ) + 

" / "  + S T R $  < T l... ) + S T  Rŵr. < Tl '\ ) + " / " + S T R $  < T J >  + S T R S  

< T I ) 
2 5 0  	 R E M  : T I M E S T R I N G 
2 6 0  B$ :::: !:>'T R $  < T F  ) + ST R $  ( T E  ) + 

" : " t S TF ( $  < T D  ) + S T  I';: $ < T C  
) + " !  " + S T R S  C T B >  t S T R $  
< T A  > 

2 7 0  	 R E M  S P ACE ST R I  N G  

2 0 0  E $  :::: " 
2 9 0  	 RE M : T O T A L D A T E / T I M E STR I NG 

:·!S OO A$ :::: C �Ŷ + E$ + B $  
3 1 0  VT A B  1 3 :  H T A B  1 :  P R I N T  A S  

320 R E M  : P L A C E  C U R R E NT D A T E/ T  I M E  
I N  F ぢr. 

3 3 0  	 F O R  I = 1 T O  1 9  ! P O K E  95 1 + 
I •  A S C  ( M Ht $  < A  S •  I • l  ) )  + L .ち 
8 !  N E X T  I 

:-.'> 4 0  	 PI'(I N T  D S  II " B S A V E  " ; F ŷH " ,  A ;I> :3BB 
r L $ 1 9  

3 5 0  V T AB 2 3  : H T A B  1 
3 6 0  E N I:t 

Listing 2: The TIMEIDATE .OBJ program. 
C400 : 1 DF<G $ C 4 0 0  L D A [I  AT SLO T  4 
C4 0 0  : A5 45 2 Li)A c,t;4 5  

C40 2 ! 20 4A FF 3 JSH •vFF 4-A GAVE f< E G I S T Er⨫:;; 
C 4 0 5  : BA 4 TSX 

C40 6  : BD 00 01 5 LDA $ 0 1 oo , x  

C 4 0 9  : 0A 6 ASL A M U L T  BY 2 
Listing 2 continued on page 528 

526 
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How the American ExpresS Corporate Card can help small businesses in a big way 

Created exclusively for com­
pany use, our Corporate 

Card can help you conduct busi­
ness the American Express way. 
More efficiently. With greater 
control. Strictly first class. 

Regardless of the nature or size 
of your company, our Corporate 
Card can help you mind'your own 
business better and easier. 

By putting all your travel and 
entertainment spending on a sepa­
rate company account, you'll have 
the answers (and receipts) should 
any tax questions arise. 

MAsoN's tENNIS. 

The Corporate Card can also 
improve company cash flow. And 
simplify business travel manage­
ment. Reduce cash advances, as 
well as costly administration and 
paperwork. 

In addition, you'll have access 
to the personal service of over 180 
American Express small business 
account specialists. 

Hundreds of thousands of small 
businesses already use the Corpo­
rate Card. If you'd like to join them, 
simply fill out the coupon or call 
toll-free 1-800-528-AMEXf 

A.M. Busquet, VP. IAmerican Express 
Travel Management Services I 
P.O. Box 13821, Phoenix, Arizona 85002 1I'd like to find out how the American Express'" 1Corporate Card can benefit my company. 

Name 

Company 

Title 

I 
I 
I 
I 
I 
I

ᑽ I
01 

Address 

ᎼI
L _ _ _ _  _ _  ྴ 

American Express Travel Management Services 
© A  merican EXpress Travel Related Services Co., Inc. 1983. • ln Acizona cal\ 602-954 -2088 
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Circle 399 on inquiry card. 

Board for S-1 00 Bus 
256K DYNAMIC RAM 

features : Modal 256KZ 

• 8/1 6B Data, 24B Address. • Parity bit per Byte. • Transparent refresh. • Unlimited DMA. 

• 1 80nsec. Access Time. • Will run 8086, 8088, 68000 to 8mhz, Z80, Z8DOO to 6mhz without 
wait states. 

FLOPPY DISK CONTROLLER Model FDC1 

features: • Single or Double density, sides, in any combination of up  to four 8" or 5.25" drives. 

• Digital phase locked loop. • DMA data transfer with cross 64K boundaries, 24B address, DMA 

arbitation. • Monitor/boot EPROM accommodating two different processors. • CPM Bios programs. 

• Serial port to 1 9.2K baud. 

Z80B CPU BOARD Model Z80 CPU 

features: • 2, 4, or 6 mhz clock. • 22 bit Address by Memory Mapping in 1 6K blocks. • 2 or 4K 
byte EPROM !not supplied! with Phantom generation. • Jump on Reset. • Provision to run two 
different CPU's on  the same bus, such model 80186 CPU. 

8 0 1 86 CPU BOARD Model 8 0 1 86 CPU 

features: • Intel 80 1 86 Based. • Executes 8086 codes plus 1 D additional. • Built in DMA channels, 
timers, interrupt controller. • Interface to Numeric Data Processor, 8087. • 8 or 1 6  bit data transfer, 
with 4 or 8 mhz clock. • Provision to run 2 different CPU's on the bus, such as our M:Z8D CPU. 

Board Sets: Z80 CPU, 256KZ, FDC1,  and CP/M 3.0 

plus manual $ 1  390. 

*CP/M is a registered trademark of Digital Research, Inc. 

Delivery is within 3 to 5 working days. MC, Visa or COD orders accepted. (Add 6% for COD orders.) 
Shipping Extra. Illinois residents add 5%% sales tax. 

O.E.M. & DEALER PRICE AVAILABLE 

S.C. DIGITAL, INC. 
1 240 N. Highland Ave., Suite #4 

P.O. Box 906, Aurora, Illinois 60507Phone: (3 1 2) 897·7749 

TARBEL L 
DATABASE SYSTEM 
DOES A LOT MORE! 
More f i les, f ie lds, f ield types, precision, func­
tions and other features including: 

• BASIC- l  i ke query language 
• Up  to 1 9  f i l es open at once 
• Extens ive H ELP system 
• Sequent ial  or random f i  les 
• Trigonometric and l og funct ions 
• Up  to 4,000 characters per  record 

1 • M u l t i -user  f i l e  lock ing 
For  the comp lete database system i n  ready­
to-ru n form the pr ice is $249. The f i  rst update 
is free. Sou rce avai lable .  

528 November 1983 © BYTE Publications Inc. Circle 458 on inquiry card. 

Listing 2 continued: 
C 4 0 A  : OA 

C40 B  : OA 

C40 C  : OA 

C 4 0 It : A8 

C 4 0 E  : A2 4 0 

C 4  1 0 ! A9 20 

C 4 1  2 : 99 81 CO 

C4 1 5 :  B9 BO CO 

C 4 1 8  : 29 OF 
C4 1 A : 9D CO 02 

C4 1 It : CA 

C 4 1 E  : A9 2 1  

C420 : 99 8 1  CO 

C423 : E<9 BO CO 
C 4 2 6  ! 29 O F  

C 4 2 8  ! 9II C O  0 2  

C42B ! CA 
C 4 2 C  ! A 9  ".. ) 
C 4 2 E  ! 99 81 CO 

C 4 3 1  : £<9 80 CO 

C 4 3 4  ! 29 OF 

C 4 36 : 9D CO 02 

C 4 3 9  : CA 
C43A ! A1º 23 

C 4 3 C  : 99 81 CO 

C 43F :  B9 80 CO 

C 4 4 2  : 2'1 OF 

C 44 4 :  9[1 CO 02 

C44 7 :  CA 

C44 B  : A 9  24 

C44A : 99 8 1  CO 

C 4 H> : B 9  80 CO 

C4»':10 :  29 OF 

C 4 5 2  ! 9D CO 02 

C455 ! CA 

C 4 56 : A1i" 25 

C45B ! 99 81 CO 

C4 5 B  : £«9 8 0  CO 
C4ó.:i E  : 217 03 

C460 : 9D CO 02 

C46 3  : CA 

C 4 6 4· : A9 27 

C466 : 9 •? 81 CO 

C 4 6 9  : [lCf 80 co 
C4b C  ! 29 O F  

C46E ! 9D CO 02 

7 

8 
9 

1 0  

1 1  

1 2  
1 3  

1 4  

1 5  
1 6  
1 7  

1 8  
1 9  

2 0  
2 1  

23
2 4
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  

3 1  

3 2  

3 3  

3 4  

3 5  

3 6  

3 7  

3 8  

3 9  

4 0  

4 1

4 '') 
4 3  

4 4  

4 5  

4 6

47 
4 8
4 '1 
::; o 
5 1  

5 2  

C47 1 CA 53 

C472 A9 28 5 4  
C474 9 9  8 1  C O  5 5  

C 4 7 7  B 9  8 0  CO 5 6  

C47A 29 O F  5 7 

C 4 7 C  9D CO 02 5 8  
C 4 7 F  C A  5 9  
C 4 8 0  A9 2 9  6 0  

C482 9 9  8 1  C O  6 1  
C 4 8 S  B 9  8 0  C O  6 2  
C48 8  2 9  OF 6 3  
C48A 9 D  C O  02 64 
C 4 8 D  CA 65 
C 4 8 E  A9 2 A  6 6  
C 4 9 0  99 8 1  C O  6 7 
C 4 9 3  B9 80 CO 6 8  

C496 2 9  O F  6 9  
C498 9 D  C O  02 7 0  
C 4 9 B  C A  71 
C 4 9 C  A9 2 B  7 2  
C 4 9 E  9 9  8 1  CO 7 3  

C 4 A 1  B9 80 CO 7 4  

C 4 A 4  2 9  OF 7 5  

C4A 6 9 D  C O  02 7 6  
C 4 A 9  C A  7 7
C 4 A A  A9 2 C  7 8  
C 4 A C  9 9  8 1  C O  79 
C 4 A F  B9 80 CO 8 0  

C 4 B 2  2 9  O F  8 1  

C4B4 9[1 CO 02 82 

C4B7 A9 6F 83 

C4B 9 9 9  8 1  CO 8 4  

C 4 B C  2 0  3 F  FF 8 5  
C 4 B F  4 0  8 6  

C 4 C O  0 8  8 7  

C4C 1 4 8  08 

C4C2 B A  8 9  

C 4 C 3  4 8  9 0  

C 4 C 4  20 CB F F  9 1  

C4C7 B A  9 2  
C 4 C 8  BD 00 0 1  9 3  

C4Cl< 8 1 1  FF 03 9 4  

C4CE OA 9 5  
C 4 C F  O A  9 6  
C 4 D O  O A  9 7  
C4Dl O A  9 8  
C 4 D 2  AA 17 9 
C4D3 A9 00 1 0 0  

C4D5 B D  F E  03 1 0 1  

C 4 D 8  A 9  6 F  1 0 2  

C4DA 9 D  8 1  CO 1 0 3  

C4Itlt 6 8  1 0 4  

C 4 II E  AA 1 0 5  
C 4 DF 68 1 0 6  

C4E OC4E 1 
C4E 2 
C 4 E 3  

C 4 E 4  

2 8

58 
60
71J 
60 

1 0 7  

1 0 8  

1 0 9  

1 1 0  

1 1 1  

ASL A 

ASL A 

AS L A 

TAY 

LDX * $ 4 0  
L D A  :1= $ 2 0 

S T A  t·C 0 8 J. , Y  

LDA t• C O  B O ,  Y 

AND #'íOF 
STA $ 02 C O  , X  
DEX 
LilA # $ 2 1  

ST A $ CO B l , Y 

L D A  $COSO , Y 
AND * $ O F  
STA $ 0 2 C O  , X  

[lEX 
L D A  # $ 2 2  

STA !l> C0 8 1  î Y  
LDA $ C O B O  , Y  

AND #,I;QF 
ST A $ 0 2 C O  , X  

DEX 
L D A  :ll:Vf> 2 3  

S T A  H:O B l  , Y 
LI>A 'W C 0 8 0  , Y 

A N D  ·⨝ $ O F  
S T A  $ 0 2 C O  , X  
DEX 
LilA # $ 2 4  
STA 1>C08 1 , Y  
LDA · $ C 0 8 0  , Y 

AND :fi:⩑I>OF 
STA ,I; 0 2 C O , X  

r•EX 
LDA # H> 2 ⨞· 
S T A  f• C08 1 ,  Y 
LDA 1> C 0 8 0  , Y 
AND #'1> 0 3  

S T A  <.1> 0 2 C O  , X 
DEX 
L D A  :lht· 2 7  
S T <⨟ 1;C O B  ! . Y  
LDA •j; C 0 8 0  ዗ Y
AND H;()l'" 
S T A  <J; 0 2 C O  , X 

l>loX 
LL•A :g: $28 
ST I::OI ⨠I: C O B .l , '( 
LLIA $ C 0 8 0  Y 'I' 
AND * $ O F  
sTA $ 0 2C O , X  
[>EX 
LDA * $ 2 9  
S T A  $ C 0 8 1  . Y  

LDA $ C O S O  , Y 
AND #$OF 
STA $ 0 2C O , X  
DEX 
LilA * $ 2 A
ST A  $ C O  S 1  , Y  

LDA $ C  O S O  , Y 

AND * $ O F  
STA $ 0 2C O , X  
D E X  
LDA :1ïð2B 
STA $ C 0 8 1 , Y  
LDA $ C O S O  , Y 
A N D  *$O F 
S T A  $ 0 2 C  O , X  
D E X  
L D A  t: $ 2 C  
STA t•C 0 8 1  , Y  
LDA $ C O S O  , Y  
AND #'ñOF 
STA $02 C O , X  
LDA *'ò6F 
STA $ C O B l , Y  
.JSI'< $ F F 3 F  
r.: T I  

F"HP 
f"HA 
TX A 

f"HA

.JSI'< HTC[< 

TSX 

Lr•A $ O l o o  , x  
STA $ 0 3 F F  

A S L  A 

A S L  A 
ASL A 

ASL A 

TAX 

LDA #'r.OO 
STA $ 0 3 F E  
LDA *'1; 6F 
STA $CO B l  , x  
f"LA 

TAX 

PLA 

PLP 

CL I
RTS 
SE I
RT!3 

MUL T [<Y 2 

M U L T  BY .., 
M U L l  BY

F"UT IN Y 
P U T  40 I N  X 

S E C  

G E T  

G E T  M I N  

GE"I HIJUf< 

HOUI \: 

GET M O N T H  

G E T  MON T H  

G E T  Y E A R  

G E T  Y E A R  

H U L  T B Y  2 
M U L l' BY 2 
M U L T  BY 2 

XII.IL T B Y  

• 
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Only 

the Texas Instruments 

Professional Computer 

offers these 7 advantages 


that add up to more computer 

for your money. 


If you're a smart business profes­
siopal, you w�mt a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
Instruments has the answer: the TI 
Professional Computer. With seven 
obvious advantages that make buy­
ing TI make sense. 

The Disk Storage 
Advantage. 

The Tl Professional Computer gives 
you standard 320K floppy disk stor­
age. That's twice the standard data 
storage of the leading competitor. 

The Function Key 
Advantage. 

We give you 12 function keys that 
you can easily preprogram to make 
your work simpler and easier. The 
best the competition can do is 10 or 
fewer function keys. 

The Keyboard 
Advantage. 

Our standard touch-typing layout 
makes word processing as easy as sit­
ting at a typewriter. The separate 
numeric and cursor control keypads 
let you isolate information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit/ 
delete keys , you'll never have to 

worry about accidentally erasing val­
uable data. 

The Monitor 
Advantage. 

Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes . And some of the sharp­
est graphics possible today. 

The Software 
Advantage. 

There's software available now for 
the TI Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expans ion board, you 
can use advanced integrated software 
like Lotus 1-2-3 TM to help you do 
several kinds of work without 
changing programs . 

The Expandability 
Advantage. 

Our standard features like the floppy 
disk controller and printer support 
are built-in so they don't take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages . . .  

The Future Enhancement 
Advantage. 

No one wants to buy a personal 
computer that's already on the road 
to obsolescence. That's why we're 
developing exciting new features 
that you can easily add to your 
TI Professional Computer-like 
speech recognition. Imagine being 
able to say, "Spreadsheet, please" 
and having it appear instantly on 
your monitor. This and more will be 
available this fa ll. 

One additional benefit makes the 
TI Professional Computer especially 
attractive - the price. Feature for 
feature, dollar for dollar, you'll get 
more computer for your money. 

Get the business computer that 
puts these benefits to your advan­
tage. Visit your TI authorized dealer 
or write: Texas Instruments Data 
Systems Group CA , Dept. 062BY,
P. 0. Box 402430, Dallas, 
TX 75 240. Or call toll-free: 
1-800-5 27-3500. 

TEXASINSTRUMENTS 

Creating useful products 

and services for you. 

Copyrighr © 1983 Texas lnsmomcnrs 261477 ·RI 
1-2-3 and I...cxus arc trademarks of Lotus Development CorJXmlrion 

BYTE November 1983 531 



Book Reviews 

Programming the 
IBM Personal 
Computer: BASIC 
Neil l  Graham 
Holt, Rinehart 
and Winston, 
New York: 1 982 
287 pages, hardcover, 
$ 1 7  .95 
Reviewed by 
Stan Franklin 

I teach BASIC to beginning 
programming students. As a 
result, publishing companies 
send me examination copies 
of BASIC texts, hoping they11 
be adopted for classroom 
use. (A quick count reve aled 
15 of them decorating my 
shelves.) 

Recently, Programming the 
IBM Personal Compu ter: 
BASIC, by Neill Graham, ar­
rived from Holt, Rinehart 
and Winston. Because I have 
one IBM PC as my constant 
office companion and an­
other for leisure hours, I felt 
a mild stirring of interest. 

Graham covers the usual 
topics: data types, opera­
tions, variables, assignment, 
input, loops, decisions, func­
tions, and subroutines. One 
chapter is devoted to pro­
gram design, debugging, and 
user errors. Others concen­
trate on formatting output, 
arrays, strings, and sequen­
tial and random files. There's 
an eye-catching chapter en­
titled "Event Trapping and 
Music." Finally, the author 
presents an "Introduction to 
Color and Graphics:' That 
covers a lot of ground, I 
thought, and wondered if 
Graham could fulfill his 
promise. 

Two hours and 100 pages 
later, I was hooked. Over the 
course of the next several 
days, I gobbled up the whole 
book (almost 300 pages), 
reading with some care and 
experimenting on both PCs. 
It was like eating peanuts; I 

didn't want to stop. When 
there was nothing left but the 
glossary and index, I still 
wanted more. The only thing 
left to do was to share my 
good fortune with other PC 
users. 

Since you've already 
glimpsed the book's con­
tents, let me describe 
Graham's presentation. As its 
title implies, the book is 
aimed directly at users of the 
IBM PC. Graham asks the 
reader repeatedly to use the 
machine in direct mode (i.e. , 
instructions typed without 
line numbers are executed as 
soon as they are entered) to 
illustrate the features he de­
scribes. Here's an example of 
Grah am's hands-on ap­
proach from the text: 

In general, the IF statement 
takes any value other than zero 
to represent true: IF 25 THEN PRINT "TRUE" 

ELSE PRINT "FALSE" 
TRUE 
Ok 

Chapter 11, "Sequential 
Files," offers another good 
example of Graham's ap­
proach: 

We can easily demonstrate the 
operation of PRINT # and 
PRINT # USING btJ using these 
statements to write to the screen. 
Execute the following OPEN 
statement in the direct mode: 

OPEN "SCRN :" FOR 
OUTPUT AS #1 

Ok 
The screen has now been opened 
as file number 1; PRINT #1 and 
PRINT #1 USING will send 
their output to the screen . Ex­
perimentation quickly reveals 
that PRINT #1 now behaves 
like PRINT and that PRINT #1 
USING behaves exactly like 
PRINT USING: 

PRINT #1, 25, - 10, - 30 
25 - 10 -30 

Ok 
PRINT #1, USING 
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"$$, ###. ## "; 24.93, 
7039.10 

$24.39 $7,039.10 
Ok 

This hands-on presenta­
tion leaves an active reader 
with a feeling of familiarity 
with BASIC statements on 
the PC. 

From the beginning of the 
book, I was struck by the 
nontra ditional order in 
which Graham covers vari­
ous topics. AUTO, RENUM, 
and the uses of the Alternate 
and function keys were ex­
plained in the first chapter. 
As I read further, I realized 
that Graham's sequence had 
been carefully thought out . 
Features are introduced in 
the order in which a new 
user will need or wonder 
about them. This order of 
presentation appeals to the 
mathematician in me. 

As each new command or 
statement appe ars, the 
reader is already familiar 
with the concepts he needs 
to understand it. There's no 
need to go thumbing back 
through the book to review a 
forgotten command. 

New commands are intro­
duced first in their more 
common forms and later in 
more complex guises, as 
needed. SAVE first appears 
on page 17. SAVE ,A (save a 
program in text format rather 
than coded) is explained on 
page 223 as a prelude to the 
MERGE command that re­
quires it. 

Graham presents his ideas 
in sentences that are short 
and to the point. Yet he re­
states ideas often enough to 
ensure that descriptions are 
clear and precise. For 
instance, 

A number is printed with a 
space following the last digit. A 
positive number is printed with 
a space preceding the first digit; 
and for a nega tive number, the 
preced ing space is replaced btJ a 
minus sign: 

PRINT 100 
100 

Ok 
PRINT - 100 
- 100 
Ok 
PRINT "XXXX"; 100; 

"XXXX"; - 100; "XXXX" xxxx 100 xxxx - 100xxxx 
Ok 

In the output from the first 
PRINT statement, 100 is pre­
ceded btJ one space. In the out­
put from the second PRINT 
statement, the preceding space is 
replaced by a minus sign . h1 the 
third PRINT statement, the 
semicolons, as usual, do not in­
troduce any additional spaces. 
However, 100 is printed with a 
space preceding it and a space 
following it, and -100 is printed 
with a space following. 

Every few pages, the 
author provides pertinent 
words of caution. A few ex­
amples follow: 

Type declaration statements 
should be used with caution. It 
is easy to fo rget what letters of 
the alphabet correspond to what 
types, and thus have the com­
puter assume that a variable is 
of a different type than the one 
you intended. This can lead to 
hard-to-find errors, such as a 
result being computed with in­
sufficient precision. 

Incidentally, when data is be­
ing stored on cassette tape, the 
computer has no way of know­
ing whether the cassette recorder 
is operating properly and the 
data is actually being stored. A 
common error is forgetting to put 
the recorder in the record mode, 
so that the recorder is playing 
data back while the computer is 
sending it data to be recorded . 
Because you won't be warned of 
reco rding problems, it's a good 
idea to record each cassette file 
at least twice. 

It is especially important that 



Circle 312 on inquiry card. 

We deliver 
the
information 
ageto you ... 
. . .  today, within reach of your 
telephone, there are information 
utilities with almost any data you 
could aslA for. 

If you have Crosstal lA and a 
modem, you have what it talAes to 
hoolA almost any business 
microcomputer into this incredible 
information networlA. 

The most widely used com­
munications program available, 
Crossta l lA helps your computer 
transfer data to and from other 
microcomputers, dial-up mainframes, 
and information data bases that 
provide data to the public. 

You can gather the world's latest 
news, loolA over the most recent 
hourly stoclA prices, checlA an airline 
schedule and malAe a reseNation, 
get the recipe for ChiclAen Kiev, find 
out the weather forecast for Paris or 
Peoria,  do research on the wines of 
[3ordeaux, or answer complex legal 
questions. 

Almost anything you need to lAnow 
is now within your reach. 

Crossta llA is available for most small 
business computers including 1[3M, 
Viaor, Texas I nstruments and DEC. 
See your nea rest computer retai l  
store , or write for the details. 

® Microstuf, Inc. 
1 845 The Exchange 
Suite 1 40 
Atlanta, GA 30339 
(404) 95 2-0267 

Crosstalk is a Trademark of  Microstvf. Inc. 
The Source is a Trademark of Source Telecomputing Co. 
CompuSefVe is a Trod emar1< of H&R Olock 
10M is a Trademar1< of IOM. Inc. 
Victor is a Trademark of Victor Technologies 
Texas Instruments is a Trademark of Texas Instruments 
DEC is a Trademar1< of Digital Equipment Corp. 
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Book 

we close a file that has been writ­
ten to. Othenvise, (a) some of 
the data written to the file might 
not actually be transfe rred from 
main memory to the file, and (b) 
in the case of a diskette file, the 
file might not be en tered properly 
in the directory on the diskette. 

Don't confuse the null char­
acter with the null string. The 
null character is the character 
whose ASCII code is zero. The 
null string contains no charac­
ters, null or otherwise. 

As you might have guessed 
by now, I'm sorely tempted to 
go on quoting these warn­
ings. If only I had had this 
kind of help when I first 
began programming in 
BASIC; I'm sure I made each 
and every error Graham cau­
tions against. 

Between the descriptions 
and warnings is a wealth of 
explanations. To pics dis­
cussed include control struc­
tures, modularity, top-down 
design, testing, debugging, 
error trapping, sorting, and 
garbage collection. An exam­
ple gives a flavor of Graham's 
explanations: 

INKEY$ is pa rticularly useful 
fo r video-game programs, which 
are constantly busy moving ob­
jects around on the screen but 
which must also check the key­
board periodically to see if the 
user has entered a command, 
such as to fire a missile. 

Some beginning BASIC 

texts offer the student rela­
tively trivial program listings 
as models, but not so with 
this one. Versions of an infor­
matio n-retrieval program 
illustrate the use of arrays 
and sequential files. A text 
editor exercises BASIC's 
athletic string-manipulation 
capabilities. A simple game 
program affords practice with 
event trapping. Every 
module in each of these pro­
grams is explained individ­
ually. The student is led to a 
detailed understanding of 
how modules work indepen­
dently and together. These 
programs are worthy of 
study, both for how-to tech­
niques and as a model of 
structured-programming 
style. 

Each chapter ends with a 
short list of suggested exer­
cises. These range from 
"Modify program such-and­
such to do so-and-so," to 
substantial extensions of ex­
ample programs, to "Try pro­
gramming the computer to 
play some of your favorite 
songs." (Exercise 4 from the 
first chapter deserves special 
notice. You are asked to 
"Write a program that self 
destructs:') When you've suc­
cessfully negotiated each ex­
ercise in this text, you can be 
sure you're off to a fast start 
as a BASIC programmer on 
the IBM PC. 

Hard as it is to find any­
thing to be negative about, I11 
try. The last chapter, entitled 

"Introduction to Color and 
Graphics," is the least com­
plete. Additional features 
available with the Color/ 
Graphics Monitor Adapter 
are presented in the same 
lucid manner the reader has, 
by now, come to expect. But 
the chapter ends with neither 
example programs nor exer­
cises. For the monochrome 
user, this is not a problem, 
but the user of a color system 
will want to augment the text 
at this point. 

Perhaps a table of contents 
for example programs would 
have been of use. A greater 
variety of exercise programs, 
which would give instructors 
more choice for assignments, 
would also be welcome for a 
text being considered for 
classroom use. 

For readers who already 
know one dialect of BASIC, 
Grahams book offers an ef­
ficient means of learning the 
idiosyncrasies and features of 
the IBM PC version. Micro­ · 

soft has produced a power­
ful, yet remarkably easy-to­
use, implementation of the 
BASIC language for IBM .  
The addition of a WHILE 
statement facilitates a more 
structured approach. The full 
screen BASIC editor, together 
with the function keys and 
use of the Alternate key, 
make programming the PC 
in BASIC a breeze compared 
to other systems I know. 
Grahams text allows efficient 
and pleasant mastery of 

these tools. 
While the experienced 

BASIC programmer can skim 
the chapters, pausing only to 
become familiar with those 
features peculiar to this 
system, the approach of the 
novice programmer must, of 
course, be different. The text 
starts almost gently, leading 
the student through the 
mysteries of BASIC. In later 
chapters the pace quickens. 
Programming the IBM Personal 
Computer: BASIC is a must for 
anyone (whether experi­
enced or a novice) who in­
tends to program the IBM PC 
in BASIC .•  

Stan Franklin i s  professor of math­
ematical sciences at Memphis State 
University (Memphis, TN 38152). 
A mathematician by training, he has 
become addicted to personal com­
puting both at home and at work. 

BYTE 's Bits 

Public Computer Course 
The Groton, Connecticut, li­

brary has a packet of information 
on a one-hour computer course. 

Volunteers use this course to teach 
the public how to operate the li­

brary's Apple lies. The packet has 

a manual, software list, operating 

tips, hardware diagram, instruc­
tions on using disk drives, a glos­sary, a user's responsibility agree­
ment, and rules and regulations. It 
costs $6, postage paid, from the 

Groton Public Library, Rt. 117,
Groton, CT 06340.• 

UL TRA-RES™ GRAPHICS 
IEEE-696 S- 1  00 IBM-PC
- 1 X 512 X 5 1 2  $495 - 1 X 5 1 2  X 5 1 2  $495
- 3  X 5 1 2  X 5 1 2  $1 250 - 1 X 1024 X 1024 $995 

1 X 1024 X 1024 $995 
FEATURES 

S t a r t i n g  P r i c e s  

S o f t w a r e  d r i v e r s ,  H a r d w a r e  z o o m ,  P r o g r a m ma b l e  D i s p l a y  

R e s o l u t i o n  , W i n d o w i n g ,  M u l t i - C o n t r o l l e r  C a p a b i l i t y, 

N E C  U P D  7 2 2 0  G r a p h i c  C o n t r o l l e r  

C . S . D .  Incorporated 
U L T R A - R E S  T r a d e mark C S D  I n c .  

I B M - P C  T r a d e m a r k  I B M  

P.O.  B O X  2 5 3  MA 0 1  7 7 6  (6  1 7 ) 
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. . .  the most powerful, value· 
packed business solutions 

available in their field. 
Don't be left behind in the stampede towards small 
business computers. Get your hcmds on a workhorse 
from ALTOS,® one of the three leading U.S. suppliers 
in its field.* 

For starters, Altos systems provide the truly 
integrated computer solutions businesses demcmd. 
Solutions that ccm be easily modified, upgraded 
cmd expanded to fit your growing needs. 

Unlike most computers, a powerful l6-bit Altos 
multi-user microcomputer system lets up to a half 
dozen people share computer resources simultcme­
ously. One computer, for example, ccm quickly per­
form accounting, order entry, inventory control cmd 
fincmcial plcmning applications-all at the same time. 

Altos systems come with mcmy advcmced fea­
tures built-in. You ccm easily add more data storage 
capacity, peripherals cmd communications-includ­
ing electronic mail-or team up other Altos work­
horses in a reliable cmd flexible low-cost network. 

The Altos Software Availability Program lets 
you choose from over 100 popular, easy-to-use 



is-------------------

Title -------

______ _ 

Address----------------------­

City/State/Zip-------------------­

software packages including a wide range of 
industry business applications. 

Prompt nationwide service is available from the 
Customer Service Division of TRW, Inc. * *  with ongo­
ing professional support from your qualified Altos 
dealer. 

Now's the time to hitch your wagon to our team 
of powerful, value-packed, field-proven workhorses. 
Your Altos dealer can harness a complete business 
solution that's just right for you and your business. 
Your full-service Altos dealer would like an appoint­
ment with you. For the name and telephone number, 
call, write or return the coupon today. 

DD Please tell me more about the workhorses from Altos. 

My application 

0 Have an Altos dealer contact me for an appointment. 

Name 

Company Phone 

'Mail to: Altos Marketing Services, 2641 Orchard Park Way, San Jose, CA 95134 

Call: 800·538·7872 
(In Calif .. 800-662-6265) 

'Source: DATAQUEST, -7/29/83, Estimated U.S. Market Shares of Leading Very 
Small Business Computer Suppllers. lBM. Tandy & Altos-ranked 1, 2, & 3. 
' 'TRW-continental U.S. DATAFORCE-Canada. ALTOS-a registered trademark 
of Altos Computer Systems. 'c 1983 Altos Computer Systems 
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CALL 

modem . . 

750 

COMPUTERS 
ZENITH *Dual drives, 1 2  8 RAM, color 
ZF·1 1  0·22 board 640 x 225 graphic . . .  CALL 
ZW-1 1 0-32 •with 1 1  MB hard disk . . . . . . .  CALL 

COLUMBIA • 1 2  8K RAM, two floppies. 

CORONA 

EAGLE 

Portable • 

software . . CALL 
* 1  28K RAM, two floppies, monitor 

graphic 640 x 325, software . CALL 
* 1 2  8K RAM, two floppies, monitor, 

and software . ' . . .  

COLUMBIA,.CORONA, TELETOTE • .
PIED PIPER . . . . CALL 
AST, Ouadram, LNW cards . . . . CALL 
Epson OX·l 0 . . .  CALL 

CROMEMCO 
CS1 02E 256K RAM, 68000 & Z80 . .  4,394 
CS1H05E 512K RAM. 68000 & ZBO 20MB 

hard disk, one 5 Y." floppy 
disk . . . . . . . . . .  7,485 

DUAL 68000 CPU. 80 SMD hard disk, 
intelligent l/0, UNIX, relational 

WICAT Ꮈ8 
t 
1:Ꮇa;:だers, 68000 CPU : 25Ꮉ:ᎺᎻ 

4.5MB RAM, l OMB to 474MB hard 
disk, graphic . . . . . . . . . . . .  , CALL 

NORTH STAR, SWTPC. HELIX, OYNABYTE, 
TERAK, OSM . . . . . . . . . . . . . . .  CALL 

MODEMS 
D.C. HAYES Smartmodem 300 baud . . . .  . .  230 

Smanmodem 300/1 200 baud . 520 
• 1 2008 modem & software . . . .  4 70 

USR Auto link 1 200 . . 450 
Password . . . . .  CALL 

UQS 2 1 2  LP . .  . . .  400 
2 1 2  A . . . .  595 

Novation Smartcat 300. . . . . .  200 · 
ZENITH 

Amdek 

NEC 

Texan 

Smartcat 30011 200 . . : . . . .  455 

MONITORS 
•zvM 1 2  3 1 2  " green . . 1 1 5  
•zvM 1 3  5 RGB/Composite . . . .  495
•color II RGB. . . . . . . .  450 

300 green . . . 149 
1 2" green . . . . .  1 7  0 
1 2  03 RGB . . . . . . .  , . . . . . 725 
color monitor . . . 330 
Amber . . . . . . .  149 

BANANA 
IDS 

PRINTERS 
50 cps. . . .  2 1 5  
1 1  0 cps, 8 4  x 8 4  graphic, 7 5  
excellent 

MICRO PRISM RS232/parallel, pin & friction . .  459 

Prism 132 200 cps, 1 3  2 col . . .  1 . 1 00 
with graphic . . . . .  . . . . . . .  1 , 1 80 
with graphic, color, friction . .  1 ,  590 

OKIOATA ML 83A . . . . . . . . . . . . . .  625 

EPSON 
MT 160L 
C.ITOH 
TOSHIBA 
Gemini 

84 par . . . . . . . . . . . . . . .  960 
92 par . . . . . . . . . . . . . . .  520 
93 par. . . .  840 

FX-80, FX-1 00, RX-80 . . . . .  CALL 
1 60 cps .  . . 620 
Prowriter par. . . . .  410 
Pl 350 Excellent print . . . . .  1,550 
1 0  . 1  5 .  . . . . .  CALL 

* Letter Quality* 
OYNAX 1 5  13 cps !Brother I .  . . .  520 
Brother HR-1 1 2  cps . . . .  785 
SILVER REED EX550 par . . . . .  . . . . . . . . . .  699 
Transtar 1 30 par. . . . . . . . . . . . . .  727 
DIABLO 620 . . . 985 
CITOH F-1 0 Starwriter 40 cps . . . . .  1 . 1  50 
NEC 7 7 1 0, 7730 . . . 2  . 1 50 

3550 for IBM . . . . . . . . . . .  1 ,  850 

OUME 1 1 +  40 cps . .  . . .  1 ,  350 

ZENITH 

HAZELTINE 

Talavidao 
Visual 

Wyse
Viewpoint 
QUME 

TANOON 

TERMINALS 
Z-29 Smart terminal . . . . .  CALL 
ZT-1 with . . .  450 

Esprit II . . . . . . . . . . . . . . . . .  560 
Esprit Ill . . 639 
Esprit Ill color terminal . . . . ·. CALL 
925 . . . .  740 
50 . . . . . . .  595 
55 green . . 725 
550 graphic . . . 2,150 
1 00 .  . 795 
ADO color terminal . . . . . . . .  CAll 

1 02 . . . . . . . . . . . . . .  690 
1 03 1 3  2 col . . . . . . . . . . . . .  890 
1 OBA amber, . . . .  

DISK DRIVES 
TM 1 00-2 5Y• "  DO OS . . . 250 

Book Revie1Ms 
Experiments in 
Artific.al 
Intelligence for 
Small Computers 
John Krutch 
Howard W. Sams and 
Co., Indianapolis, IN: 
1 981 
1 1 2  pages, 
softcover, $9 .95 
Reviewed by 
John Figueras 

Several years ago, I asked 
a computerist at Stanford 
University why artificial­
intelligence (AI) programs 
were written in LISP. He re­
plied that you could do 
things in LISP that you 
couldn't do in other lan­
guages. I didn't believe him 
then, and, with the appear­
ance of Krutch's book, I 
believe him even less now. 

Krutch has carried over in­
to BASIC programs the kinds 
of problems and solutions 
that are con sidered the 
showpieces of AI. Each of the 
seven chapters in this treatise 
is devoted to a special pro­
vince of AI . The first three 
chapters cover the Kingmove 
program (elementary chess 
moves), Checkers, the alpha­
beta algorithm, and Problem 
Solving-TF, a pattern-match­
ing program that tries to 
predict your behavior during 
entry of random strings com­
posed of symbols "T" and"F." Chapter 4 covers Fetch, 
a semantic information-re­
trieval program that deduces 
logical consequences from 
declarative input statements, 
including a language parser. 
The fifth chapter explores 
Haiku, a program that com­
poses verse. Autowriter is a 
program covered in Chapter 

6 that writes computer­
generated text such . as 
stories, and the last chapter 
is devoted to Joseph Weizen­
baum's Doctor program of 
natural-language processing. 

Krutch presents programs 
in Level II BASIC for the 
Radio Shack TRS-80, but ari 
appendix enables users of 
other versions of BASIC to 
adapt the programs to other 
machines.  Apple users 
should watch out for the 
random-number function 
RND (N) in Level II BASIC, 
which returns a random 
number between 1 and N 
and must be replaced in 
Applesoft by the expression 
INT (N * RND(1)) + 1. One 
subtlety that gave me about 
an hour's worth of trouble is 
that apparently the STR$ 
function in Level II BASIC re­
turns a string pad9ed on the 
left with a leading blank, 

which the Applesoft STR$ 
function does not do. The 
pattern-matching program in 
Level II BASIC, TF, removes 
this blank space with the 
MID$(A$, 2) function. You're 
in trouble if you use the 
Applesoft equivalent to re­
move the nonexistent blank. 
By paying careful attention to 
the author's appendix and 
scrutinizing the program, 
you should be able to make 
a relatively painless transla­
tion for your computer. I 
tried the Haiku program, 
which generates four types of 
this terse form of Japanese 
poetry. The results were quite 
delightful: 

Sun under the glade: 
A dawn firefly on a lake 
Crimson haze 

Of course, most of the time, 
the poetry is exactly what 

TELEVIDEO, VISUAL, IDS, OKIDATA, EPSON, HOUSTON INSTRUMENT. DYSAN, 
C.ITOH, TANDON, SWTPC, AMDEK, NEC, DEC, ESPRIT, OUME, GTCO, SA NYO 

Come visit us 
In our New York 
City Showro'om. 

Our Speciality: 68000, 6809 CPU, graphic, database, communication, export "IBM 
Compatible 
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MITSUBISHI 
OS, 00 Duma & Shugart compatible 
M2394·63 bare drive . . . . . . . . . . . . . .  380 
M2396 stimline bare drive . .  . . . . . . .  4 1 0  
8"  dual drives cabinet with power 
supply, fan unusambled subsystem . . • • 1 .oso 

Maintenance manual . . . . . . . . .  25 
Signal cable . . . . . . . . . . . . . . .  50 

Duma Full & half Hts . . CALL 

PLOTTERIDIGITZER 

HOUSTON INSTRUMENT OMP-29 . . . . . .  1 ,795 

Amdek 

Swaat-P 
GTCO 

DMP-40 . . . . . . .  770 
DMP-40-2, DMP-41 & OMP-42CALL 
HIP AD Digitizer .  . , . . . .  CAll 

XV plotter 1 pen . . . .  . .  . .  665 
6 pens . . . . . .  1 ,  095 :Platteě . . .  . : . . . . . . : . .  6 1 0  

graphiC analySIS package With 
digitizer for IBM . . . . . . . . . .  2,500 

SOFTWARE 
dBase II Ashton-Tate . . . 489 
Redding Grftalk business graphics . . . . .  400 

Async micro to mainframe . . . .  1 00 
CROSSTALK Microstuf . . . .  1 60 
CP AID Master Tax. . . . . . . . .  CALL 

free catalogue 

For Information CALL (21 2) 937-6363 
To order CALL 1 -800-331 -3343 

Prices subject to change. American Express. Visa/ 
Mastercard add 3%. F.O.B. point of shipment. 20% 
restocking fee for returned merchandise. Personal 
checks take 3 weeks to clear. COO on certified check 
only. N.Y. residents add sales tax. Manufacturers' 
warranty only. International customers. please confirm 
price before order. Accept P.O. from Fortune 500. 
schools and gov't. 

Computer Channel TELEX: 
2 1 -5 5  44th Road 4294 1  8 
Long Island City, NY 1 1  1 0 1  CSTNY 

Circle 94 on inquiry card. 
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With 3M diskettes, your computer never forgets. 

3M diskettes re member everyth ing,  every time. Because at 3 M ,  
re l iabi l ity i s  bu i lt i nto every diskette. We've been in  the computer 
media business fo r over 30 years. And we've never sett led in .  
We're constantly improving and perfecting our product l i  ne, from 
computer tape and data cartridges to floppy d isks. 
3M d iskettes are made at 3 M .  That way, we have com plete control 
ove r the entire man ufactu ring process. And you can have com plete 
confidence i n  the rel iabi l  ity of every 3 M  d iskette you buy. 
Look i n  the Ye l low Pages under Computer Suppl ies and Parts for 
the 3 M  distributor nearest you .  I n  Canada, write 3 M  Canada, I nc . ,  
London ,  Ontario. If it's wo rth remembering, it's worth 3 M  diskettes. 

Circle 471 on inquiry card. 3M hears you . . .  
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ma.IMt necl(t)QOk 

you might expect from a ran­
dom-number generator. The 
program is based on Krutch's 
own analysis of the forms 
and vocabulary that actually 
appear in English versions of 

haiku. The vocabulary of 
nouns, verbs, prepositions, 
and articles is contained in a 
group of clearly identified 
DATA statements that you 
can change to suit your own 
taste in haiku. 

The other program that I 
played with, TF, asks the 
user to key in random se­
quences of the symbols T 
and F. It detects patterns of 
entry (some of which you 
may not even be aware) and 
predicts every fifth symbol 
that you enter. It is in­
teresting to watch the pro­
gram become "trained" as 
you continue to enter sym­
bols. Its recognition rate is 
about 70 percent, which is 
significantly better than 
guessing. 

Krutch must have done 

quite a bit of digging and in­
cisive reading to penetrate AI 
methodology and translate it 
into relatively simple BASIC 
programs. I am afraid, how­
ever, that he has brought 
home the fact-pointed out 
by others-that the past suc­
cesses claimed for AI were 
based on tricks that produce 
impressive demonstrations 
but that rely more on the in­
telligence of programmers 
than on the intelligence of 

programs and computers. 
Krutch's book offers insight 

into early techniques, and 
any home computerist skilled 
in BASIC can have lots of fun 
with his programs. They are 
models of clarity and good 
form and are worth the atten­
tion of anyone who might 
like to learn how a pro styles 
his programs. • 

John Figueras (65 Steele Rd., Vic­
tor, NY 14564) has a doctorate in 
organic chemistry. 

Making money is one thing. 

BYTE 's Bits 

Florida Learning 
Center Promotes 

Computers 

The Jack Eckerd Computer 
Learning Center, a nonprofit 
school in Clearwater, Flor­
ida, is open to anyone want­
ing to learn about computers, 
regardless of educational or 
economic background . Its 
courses are designed to teach 
practical applications and im­
part a general knowledge of 
computers, rather than pro­
gramming or specific job 
skills. Initially, the Center 
has introductory classes in 
personal computers, and 
business applications to offer. 
Future plans call for indepen­
dent study projects and a· 
special program for teacher 
education. Word processing, 

Logo , electronic spread­
shee ts, authoring systems, 
and home computers will also 
be added to the curriculum . 

A unique aspect of the 
Center is a mobile classroom 
equipped with 12 computers. 
The mobile unit is available 
to schools, learning centers, 
community groups, and busi­
nesses for a half- or full-day 
rate. 

The Jack Eckerd Computer 
Learning Center is an affiliate 
member of the National 
Council on the Continuing 
Education Unit. Its address is 
2636 U.S .  Highway 19 N, 
Countryside Plaza, Clear­
water,  FL 33575, (813) 
797-9223 . •  

T h e  S m a rt C h eckbook does t h e  job .  M anages 
yo u r  money the  way you want i t  managed-easi ly. 

Managing it is something else. Imag i n e :  p u s h  a b u tton and  get fami ly  budget 
rep o rt s .  net  wor th  state ments .  tax reco rds.  
C u stom rep o rts .  too.  Know w h e re yo u r  m o n i e s  
g o .  accu rate t o  t h e  p e n ny a n d  w e l l  organ ized .  

Trademarks: 

" I n sta n t  Reconci  l i at i o n :· T h e  S m a rt C h eckbook 
doesn ' t  j ust  te l l  you i f  you ' re out  of ba lance-it  
f i nds  m i stakes and cor rects them o n  t h e  spot .  
I t  eve n catch es bank e r ro rs I 

A N D  p r i n t  checks .  of course '  With  payee's name 
and address ' 

Advanced featu re s ?  S p l i t  t ransact ions  and ass i g n  
the  a m o u n ts t o  t h e  categor ies  yo u c h oose.  Track 
sa les taxes and  m u c h m o re .  A n d  t h e re 's a p rac­
tice acco u n t  to get yo u started.  

Yes :  u n l i m ited acco u nts .  combi ned accounts .  
o rgan ized accounts .  A 1 60 k  d isk .  ho lds  u p  to  
2 .000 t ransact ions .  B igger  d i sks-even m o re . 

T h e  S mart  C heckbook is ava i l ab le  fo r the  I B M-PC. 
PC-co m pati b les  and  m os t  C P/M , CP/M-86 and 
M S-DOS compute rs .  

Order today. $ 1 49 complete. V I SA and M a  ster­
Card accepted. Cal l  703-281 - 1 62 1  

Softquest Inc. the 
P.O. B ox 3456 Mclean, VA 221 03 

T h e  SmRrt Checkbook-Softquest Inc.  CPIM and CP/M-86-0ig ital Research. Inc. PC-DOS-I BM MS-DOS-Microsoft Corp. 
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The Multifunction Cards 
that let you get the 1nost 
out of your IBM PC 
AST Research Nu mber One Add-Ons let you 
realize the fu l l  potential of your I B M  PC or PC­
XT without wasting valuable slot space. By 
com bin ing your memory and in put/output 
requirements on a single card, you can take 
advantage of more of the capabi l  ities I B M  
desig ned into the PC, while leaving space for 
future en hancements as they are introduced. 
AST Research m ultifunction boards can add 
user memory from 64 K to 5 1  2 K  to you r  PC 
bringing your PC memory to its maxi mum of 
640K. You also receive the added features of 
serial ports, paral le l  ports, a clock calendar, 
game adapter port, and SuperPak'" - the 
uti l ity d iskette with the most powerful dis k  
emulator and print spooler software available. 
SixPa kPi us'" - Up to 384 K memory, serial 
port, pri nter port, optional game port, and 
clock calendar on a single card. 
1 /0 Plus I I '" - Up to 2 serial ports, optional 
printer port, optional game port, clock cal­
endar on a sing le card. No mem ory. 
Mega Plus I I '" - Up to 51  2 K memory, up to 2 
serial ports, optional printer port, optional 
game port, and clock calendar on a single 
card. 
ComboPi us'" - Up to 256K memory, serial 
port, printer port, and clock calendar on a 
single card. 
Com m  u n  ication Prod ucts - Oth er AST Re­
search Number One products i nclude system 
enhancements and mainframe commun ica­
tions products such as 3270 SNA and 5251 
terminal em ulation, 3780 RJE su pport and 
AST-PCnet'" - the Local Area Network spe­
cifically designed for the I BM PC. 

ASrQuality
All AST Research mu ltifu nction boards come 
with the AST " Pl  us" - our u nsu rpassed repu­
tation for qual ity, re l iabil ity, after- the- sales 
support, and overall design excel lence ­
which give our products the best price/per­
formance ratio in the ind ustry. 

AST Research N umber One Add-On Products 
are avai lable at Computerland, Entre, Busi­
nessland and other computer stores world­
wide. Contact AST Research ,  I nc. for the 
dealer nearest you. (7 1 4) 540-1 333/863­
1 333 TELEX: 295370ASTR U R  

PCnet is a registered trademark of Orchid Technology, Inc. 

Circle 4 on inquiry card . 



Business at Bundtweiller Brass Beds is 
booming ! And now that Friday!'s here to help out, 
I've got everything under control. 

Friday!'s the revolutionary new micro­
computer information management system from 
Ashton-Tate, the people who invented dBASE II� 

It came in Tuesday, and it took me almost 
no time at all to get the hang of it because Friday! 
works with me, not against me. I've already 
turned stacks and stacks of paper files into much 
more efficient "electronic files�' And it's so easy 
to use that even Mr. Bundtweiller can do it. 

So now, no matter what Mr. Bundtweiller 
needs to know -no matter when he needs it­
he or I can find it in seconds. 

The names and commissions earned by 
our top 25 salespeople since January 1st. 

The total number of #3455 Brass Beds 
sold year-to-date, by region. 

A quick report on our cash receivables. 
Or the special report for the Board of 

Directors meeting this afternoon. Mr. Bundt­
weiller forgot to tell me about it until just 
before lunch, but Friday! and I got it done in 
no time at all . It looks gorgeous ! 

Friday! even knows how to keep private 
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or confidential information to itself unless I ask 
for it using a special password. 

Friday!'s helped me say goodbye to paper 
shuffling forever. It's terrific for inventory and 
invoices and paychecks and input screens and 
reports. It works with dBASE II® and 1-2-31 
and WordStar2 files. And the way it handles 
mailing lists and labels is just fantastic. 

All for just $295. (suggested retail price ) .  
It's worth i t  for the mailing lists alone. 



So if you need some good, reliable help 
to handle just about everything that needs 
handling around your office, for my money it's 
Friday! any day of the week. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 
10150 W Jefferson BlvcL Culver City, CA 90230. 

Or better yet, just call (213) 204-5570 
today and find out why so many people are 
saying : T. G. I. F. 

Circle 36 on inquiry card. 

ASHTON ·TAlE 
®�)m*�}+{I'Fall '83See us at Comdex Booth 

#3554-#3654. 

© Ashton-Tate 1983. 
Friday! runs under CP/M3-80, CP/M-86, PC-DOS' and MS-DOS.5 
Friday! is a trademark and dBASE II is a registered trademark of Ashton-Tate 
1-TM Lotus Corp. 2-TM Micropro. 3-Registered TM Digital Research. 
4-TM IBM Corp. 5-TM Microsoft. 
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Book Reviewws 

The Handbook 
of Artificial 
Intelligence, 
Volume 3 
Paul R. Cohen and 
Edward A.  Feigenbaum, 
eds. 
William Kaufman Inc. 
los Altos, CA: 1 982 
639 pages, S45 
Reviewed by 
Henry W. Davis and 
James E. Brandeberry 

The Handbook of Artificial In­
telligence is a comprehensive 
three-volume survey of arti­
ficial intelligence (AI) that 
presents basic concepts so as 
to be understandable to the 
novice and useful to the ex­
pert. Each of the 15 chapters 
covers a subspecialty of AI 
Because the volumes have a 
hierarchical structure, read­
ers can cover the chapters in 
sequence or go directly to a 
particular area of interest. 
The survey articles that ap­
pear at the beginning of each 
chapter are substantive 
10-page summaries of the 
history and direction of 
various AI fields. Copious 
references point readers to 
related material both within 
and outside of the three­
volume set. 

Volumes 1 and 2 were re­
viewed in the July and 
September 1983 issues of 
BYTE . Volume 3 covers plan­
ning, learning, automatic 
deduction, machine vision, 
and cognitive science (the 
overlap area between AI and 
psychology). The chapters on 
machine vision and learning 
are especially comprehen­
sive; each contains almost 
200 pages. The Handbook has 
no chapter on robotics; the 
AI aspects of robotics are 
covered in the material on 
planning and vision. 

Planning 
A plan is a list of opera­

tions or actions designed to 
achieve a goal. Normally the 
list is at least partially 
ordered. For example, a plan 
to paint a ceiling might in­
clude these actions: get the 
paint and brush, get the lad­
der, set up the ladder, pre­
pare the ceiling, and put on 
the paint. In automatic plan­
ning, a program takes a gen­
eral goal (such as painting a 
ceiling) and produces an 
ordered list of basic opera­
tions that will achieve the 
goal when performed in se­
quence. The program must 
know ahead of time those 
basic operations from which 
it is to build the plan, as well 
as their prerequisites, to 
properly sequence them. 

The problem in generating 
even simple plans is that the 
computer gets bogged down 
by possible plan sequences, 
most of which won't work . 
That's because many parts of 
the plan interact with one 
another. In the previous ex­
ample, we have to get the 
ladder before we prepare the 
ceiling due to the interaction 
of two basic operations. If our 
goal is to paint both the ceil­
ing and the ladder, then we 
must paint the ladder last. In 

· this case, two subgoals of our 
goal have interacted. Failure 
of a program to deal ade­
quately with such interaction 
in generating even a 10-ele­
ment plan could cause it to 
consider and reject over 3.6 
million (10 factorial) alterna­
tives. 

Three approaches to plan­
ning that several successful 
programs have used are non­
hierarchical, hierarchical, and 
skeletal refinement. The dif­
ference between hierarchical 
and nonhierarchical planners 
is that the former represent 
the goal through several 
layers of abstraction. A plan 
is sketched for each layer and 
then refined in the layer 
below. This enables the hier­
archical planner to deal with 
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interacting subgoals before it 
is committed to a lot of pro­
cessing that must be un­
done later. It also enables the 
planner to expand those 
parts of the potential plan 
that are crucial to its success 
before it worries about in­
essential details. Nonhierar­
chical planners cannot tell in­
essential details (such as 
paint stirring) from crucial 
ones (such as getting the 
paint). While clever ways of 
handling the interaction of 
subgoals have been devised 
for nonhierarchical planners, 
they appear inadequate for 
complex plans. In the skel­
etal-refinement approach, 
the planner maintains a 
library of rough-plan outlines 
for dealing with various 
subgoals. Several outlines are 
fleshed out and combined to 
generate a plan. These plan 
outlines are very similar to 
scripts, data structUres used 
in natural-language process­
ing and discussed in Volume 
1 of the Handbook (see July 
1983 BYTE, page 450). 

Five articles describe pro­
grams using these tech­
niques for planning in do­
mains that are as varied as 
toy-block manipulation, 
engine repair, and molecular­
genetics-experiment design. 
An article on the process of 
human planning appears in 
the chapter on cognition and 
describes a model developed 
by Barbara and Frederick 
Hayes-Roth of the Rand Cor­
poration. They propose that 
humans plan using a process 
that combines hierarchical 
and opportUnistic approach­
es. A key role in their model 
is played by a data structure 
called the blackboard, which 
has been used successfully in 
speech-understanding sys­
tems and is described in 
Volume 1 of the Handbook. We 
do not doubt that the Hayes­
Roth model will be explored 
by future artificial-intelli- . 
gence programs. 

Learning 
Learning is the process 

through which people and 
computer programs increase 
their knowledge and improve 
their skills. AI research in 
learning is motivated by the 
need for more capable, flex­
ible programs and the desire 
to understand the natUre of 
learning itself. 

Several different types of 
learning have been stUdied in 
AI. The Handbook focuses on 
inductive inference, or learning 
from examples. That is, the 
program is given samples of 
how it should behave and, 
from them, seeks higher­
level rules or concepts to 
enable it to perform as 
desired. For example, a poker 
program might be given 
several positive and negative 
samples of a flush and, from 
this, must build concepts 
enabling it to recognize a 
flush in the future. In 
another example, a program 
that does symbolic integra­
tion, as in a freshman 
calculus class, begins by 
blindly applying all the in­
tegration techniques it knows 
to a given problem. By ob­
serving what works and 
what fails, it builds rules 
about which techniques 
work best in various sitUa­
tions. The program has thus 
become skilled through 
.working examples and no 
longer needs to sea rch 
blindly. 

A type of induction for 
which well-understood AI 
techniques exist occurs when 
a single concept is to be 
learned from the samples. 
This is illustrated by the flush 
poker example. Multiple­
concept learning problems, 
in which many possibly over­
lapping concepts must be 
learned from a single-sample 
set, are considerably harder 
and not yet well understood. 
For example, Meta-DEN­
DRAL, a program from Stan­
ford University, learns multi­
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$19.80 
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QUEUEING Solving 
Approacb. $21.95 

A GUIDE 
FOR
SOFTWARE 

ENTREPRENEURS 

Take any 3 books for 
only $1 .00 each (values to $74.95)' 

You simply agree to buy 3 more books-at handsome discou nts-within the next 1 2  months. 

(Publishers' Prices shown.) 
42303. A DISCIPLINE OF PROGRAMMING. 
Edsger W. Dijkstra . Incluaes: program derivation and 
composition, common mistakes; plus numerous other 
examples. $25.00 

32487-2. ALGORITHMS FOR GRAPHLCS AND 
IMAGE PROCESSING. Theo Pavlidis . 
from pattern recognition to image segmentation. 
with charts, diagrams, and equat1ons. Counts as 2 
choices. $26.95 

37377-2. CDP REVIEW MANUAL: A Data Process­
ing Handbook. Third Edition. Kenniston W. Lord, Jr. 
In depth coverage of equipment, management, mathe­
matics and statistics, and more. Softbound. Counts as 2 choices. $29.95 

58811. LOGICAL CONSTRUCTION OF SYS­
TEMS. Warnier. Every aspect of sys­
tem design-from specification to the final 
dialogue between designer and user. $22.95 

76UO. THE SCIENCE OF PROGRAMMING. David 
Gries. A complete methodology for program 
ment. Softcover. 

79149-2. SOFTWARE ENGINEERING: A Practi­
tioner's Roger S. Pressman. Decision tables 
and !PO automated testing tools, 
design tools, and more. Counts as 2 choices . 

32485. ALGORITHMS + DATA STRUCTURES = 
PROGRAMS. Nik/aus Wirth. "A valuable, novel con­
tribution to the computing science literature. "-Edsger 
Dijkstra. $20.95 

EXTRAORDI NARY 
VALU E !  
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ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE AND 
ENGINEERING. 
Second Edition. 
Ralston and Reilly. 
Eds . 
rev ised, and 

550 
Over I ,670

pages on virtually 
every aspect of the 
computer sciences. 
More than 750 
illustrations. Counts 
as 3 choices . $87.50 

42000-2. DESIGN AND STRATEGY FOR DIS­
TRIBUTED DATA PROCESSING. James Martin . 
The basics, potentials and impact of DDP decisions. 
Coums as 2 choices. $37.50 

48753. FORMAL METHODS OF PROGRAM VER­
IFICATION AND SPECIFICATION. Frama et a/. 

$21.95 

49476. FUNDAMENTALS OF PROG RAMMING 
LANGUAGES. Ellis Horowitz . What are, how 
they J?erform , and how superior language will 
arise m the future . $23.95 

36957-2. BUILD PROGRAM TECHNIQUE. John 
G. Rice. A framework for the design, development, and 
implementation of Automatic Software Generation Sys­
tems (ASGS). Counts as 2 choices. $29.95 

42032. DESIGN OF COMPUTER DATA FILES. 
Owen Hanson . Covers: devices, record formats, block­
ing and buffering, sequential, direct and indexed files, 
and more . $24.95 

42064. DEVELOPING A DATA DICTIONARY 
SYSTEM. J. Van Duyn . How to handle from 
database to establishing data to val­
idating data. examples and checklists. $25.00 

51923-2. A GUIDE FOR SOFTWARE ENTRE­
PRENEURS. A .L. Frank. How to define business 
goals; develop relationships with lawyers, accountants, 
and bankers; assess tax situations; and more . Counts 
as 2 choices . $29.00 

4 Good Reasons to Join I .  T h e  Finest Books. Of the hundreds of books 
submitted to us each year, only the very finest are se­
lected and offered. Moreover, our books are always of 

quality to publishers' editions. never economy 

2. Big Savings. In addition to either the Ency­
clopedia of Computer Science $3.00 or 3 books for 
only $ 1 .  00 each when join. you keep saving sub­
stantial ly - up to and occasionally even more. 
(For your total savings as a trial member ­
including introductory offer -can easily be over 
50%: That's like getting every other book free ! )  
3.  Bonus Books. Also. you will immediately become 
eligible to in our Bonus Book Plan. with 
savings of up to off the prices.
4. Convenient Service. At 4 week mtervals ( 16 
times year) will receive the Book Club News. 

the Selection dOd Allernate Selec­
tions, with a dated card. If you want the 
Main do nothing it wi l  l be sent to you au­
tomatically. If you prefer another selection. or no book 
at all. simply indicate your choice on the card. and re­
turn it by the date specified. You will have at least 10 
days to decide. If .  because of late mail delivery of the 
News. you should receive a book you do not wan!. we 
guarantee return postagg. 

53860. HOW TO SOLVE IT BY COMPUTER. 
R.G. Dromey. A sc,lution-based guide to 
down principles of computing science. 

54455. IMS PROGRAMMING TECHNIQUES: A 
Guide to Using DL/1. Kapp and Leben. $17.95 

54565. THE ICON PROGRAMMING LAN­
GUAGE. R. and M. Griswold. A lan­
guage with unique abilities to nonnumeric data. 

$18.95 

59902. MANAGEMENT CONTROL OF DATA 
PROCESSING: Preventing Management-By-Crisis. 
W. H. Inmon. A handbook of tacllcs and 
packed with detailed case histories. 

60324-2. MANAGING A PROGRAMMING PROJ­
ECT. Second Edition. Philip W. Metzger. How to orga­
nize, what tools to use, what documents to write, and 
more. Counts as 2 choices. $29.95 

62638-2. MICROPROCESSOR SYSTEMS. 
M. Aumiaux. How to make reliable evaluations, define 
overall structure, evaluate characteristics, and more. 
Coums as 2 choices . $26.00 

62652-2. MICROPROCESSORS AND MICRO­
COMPUTER SYSTEMS. G. V. Rao. Updated new edi­
tion. Covers: circuitry, robotics, 
microprocessor memory reliability, and more . 
Counts as 2 choices . $38.50 

67176-2. THE PASCAL HANDBOOK. Jacques 
Tibershien. Entries include: buffer operations, string 
handling commands, numeric operallons, and more . 
Counts as 2 choices . $35.00 

73246. THEORY: A Problem 
Len Gorney. 

77651-2. SELECTED WRITINGS ON COMPUT­
ING. Edsger W. Dijkstra . Articles and papers by a 
founding father of modem programming. Counts as 2 
choices . $28.00 

37208. THE C PUZZLE BOOK: Puzzles for the C 
Programming Language. Alan Feuer. $19.95 

37981. CIARCIA'S CIRCUIT CELLAR: Volume I. 
Steve Ciurcia . Ciarcia 's most popular articles from 
BYTE magazine. Softbound. $8.00 

39960. COMPUTER-ASSISTED DATA BASE 
DESIGN. George U. Hubbard. A solid introduction to 
techniques. · $24.95 

41663. DATA MODELS. Tsichritzis and Lochonsky. 
Structures, abstractions, hierarchical data models,
DBMS mappings, and more. $24.95 

If the reply card has been removed, please write to: 
The Library of Computer and Information Sciences 

Dept. 7-BW7, Riverside, N.J .08075 
to obtain membership information and an application. 
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Manager® 

DALASI® 

pie concepts. From descrip­
tions of molecules in some 
family, along with their mass 
spectrums, the program can 
determine several molecular­
decomposition rules that will 
explain the spectral data. 

An even more difficult 
form of induction is learning 
to perform multiple-step 
tasks. The symbolic-integra­
tion example illustrates this 
type of learning because such 
problems usually involve 
several steps. One of the dif­
ficulties with multistep tasks 
is the credit assignment prob­
lem: once a task is completed, 
whether successful or not, 
the program must then 
assign credit or blame ap­
propriately to each interme­
diate step. Only then can it 
begin to affect its own perfor­
mance rules. 

The techniques and direc­
tions of this fascinating pro­
cess are very well explained 
in the Handbook. One of 

seven articles on learning 
programs is Samuel's check­
er-playing program that im­
proves its skill with play and, 
although 20 years old, is still 
a delight to read about. An­
other is Lenat's AM, which 
discovers "interesting" con­
cepts in mathematics. The 
symbolic-integration learn­
ing, discussed above, is per­
formed by Thomas Mitchell's 
LEX. 

Cognition 
In AI, intelligent programs 

can employ mechanisms be­
yond those used by humans. 
Nevertheless, psychology 
and AI have had a mutually 
helpful relationship: knowl­
edge about human intelli­
gence suggests extensions to 
the theory of machine intel­
ligence, and vice versa. A 
historic overview explains 
how AI relates to cognitive 
science, the branch of psy­
chology that uses computer 

• Interactive Microware's general-purpose A data ac­
quisition and control system intertaces with virtually any lab in­
strument using a recorder or meter, including GC and HPLC sys­
tems, spectrophotometers, pH meters, process control apparatus, 
thermocouples, etc. 

• Lab Data software facilitates single or multi­
channel acquisition, storage, d isplay and chart recorder style out­
put of lab instrument data. IMI  QUICKI/0 software operates within 
easy-to-use BASIC !  

• Thousands of  scientists currently u se IM I  software and/or ADALAB products worldwide! 
* Price includes 48K APPLEt I I +  CPU,  disk d rive with control ler, 

1 2' '  monitor, dot matrix printer with intertace, IMI A inter­
face Card. tTrademark of Apple Compu1er. Inc. 

IMI '  s ADALAB INTE RFACE 
CARD IS AVAILABLE 
S EPARATELY FOR ONLY $495 
(Includes 1 2·bit NO. 1 2-bit D/A, 8 digital sense inputs. 8 
digital control outputs. 32-bit real-time clock. two 1 6-bit 
timers plus QUICKI/0 data acquisition software. )  

INTERACTIVE MICROWARE, INC. 
P.O. Box 771 , Dept. 3 
State College, PA 1 6801 (8 14) 238-8294 
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programs to simulate theo­
ries of human cognition .  
Eight articles describe many 
of the foundation programs 
in cognitive science, some of 
which were seminal in AI. 

A program of great impor­
tance to both AI and cogni­
tive science is General Prob­
lem Solver (CPS), developed 
in 1956 by Allen Newell, 
Herbert Simon, and their col­
leagues at Carnegie-Mellon 
University. The program, 
which worked on problems 
from a variety of such areas 
as logic, symbolic integration, 
and puzzles, is described in 
Volume 1 of the Handbook and 
reexamined from a cognitive­
science perspective in Vol­
ume 3. CPS was designed in 
an effort to model a certain 
human problem-solving 
mechanism (now called 
means-ends analysis) in a 
domain-independent way.­
Elaborate empirical tests in­
dicate that people do use this 
technique; it is now a stock 
tool in AI. 

Five articles de scribe 
models of human memory. 
For example, an early 1960's 
program by Edward Feigen­
baum simulates the way 
humans memo rize se­
quences of paired nonsense 
syllables. Its behavior is strik­
ingly like that of people's and 
suggests possible mecha­
nisms in human memory. In 
1968 Ross Quillian developed 
a semantic net formalism that 
enabled his program to 
recognize word meanings in 
sophisticated contexts. His 
basic knowledge-representa­
tion scheme, discussed in 
Volume 1 of the Handbook, 
has since become a standard 
programming tool in AI . Em­
pirical evidence suggests that 
parts of his model may be 
used by humans. Several 
psychologists have extended 
Quillian's ideas to obtain pro­
grams that simulate aspects 
of human cognition. For ex­
ample, John Anderson's ACT 
system has a long-term mem­
ory, a short-term memory, 

and a programmable produc­
tion system that effects 
changes in these memories. 
Intended to be a general 
model of human cognition, it 
makes reasonable predictions 
about human behavior in ex­
perimental situations. By 
changing the production sys­
tem, one can test different 
psychological theories. 

Automatic Deduction 
The section on deduction 

contains six articles on the 
history and major themes of 
automatic deduction. Read­
ers who find this section dif­
ficult to read, as I did, may 
want to review the material 
on predicate calculus in 
Volume 1 of the Handbook. 

A program. is doing auto­
matic deduction (also called 
mechanical theorem-proving) 
when it uses deductive infer­
ence to draw conclusions 
from information in its data­
base. In AI, such programs 
are being developed to per­
form commonsense reason­
ing as well as to prove so­
phisticated mathematical 
theorems. It is not always 
possible with a computer to 
store all the little facts nec­
essary to answer common 
questions. Instead, we store 
general information and let 
the program draw inferences. 
For example, "John owns a 
pet bird" and "All birds fly" 
leads to the conclusion that 
"John's pet flies." Instead of 
storing "fly" separately along 
with all the things that John's 
pet can do, we let the pro­
gram draw inferences from 
general information. 

An early and very impor­
tant development in auto­
matic programming was a 
technique called resolution, 
pioneered by J .A.  Robinson. 
Ironically, it looked too prom­
ising in the 1960s. Disap­
pointment with the early ef­
fectiveness of resolution led 
to condemnation of any use 
of deduction in problem solv­
ing. But this attitude has 
passed; today's view is that 
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resolution is practical but 
must be enhanced with prob­
lem-specific information and 
be used with other tools. 

Although it is a powerful 
method, a problem with res­
olution is that it is not at­
tuned to the way humans 
think. In response to this{ an 
approach called natural deduc­
tion has been developed. 
Natural-deduction systems 
are more complex but easier 
for people to interact with. 
The Handbook describes a 
system, developed by R.S. 
Boyer and J.S. Moore, that 
has done such diverse tasks 
as proving the unique fac­
torization theorem and veri­
fying the equivalence of in­
terpreted and compiled code. 

An interesting article on 
nonmonotonic logic describes 
an effort to formalize for the 
computer the human experi­
ence of getting new informa­
tion that partiiU.ly contradicts 
previous premises. Using the 
bird example, if we later 
discover that John's pet is an 
ostrich, and that ostriches 
don't fly, then we must 
change the whole pattern of 
inferences we have drawn. 
Efficient and general ways of 
handling this problem with 
computers have r:ot yet been 
worked out. 

Vision 
Computer vision activities 

fall into several categories. 
Signal processing is concerned 
with transforming one image 
into another with more desir­
able properties. Classification 
is concerned with techniques 
for classifying images into 
predetermined categories. 
The Handbook focuses on the 
image-understanding problem; 
that is, the problem of build­
ing a description not only of 
the image itself but also of 
the scene it represents. It is 
the image-understanding 
problem that connects com­
puter vision to AI. 

Pioneering work was done 
in 1965 by L.G. Roberts when 
he noted that describing solid 

objects in a picture requires 
a different approach from 
that of processing two-di­
mensional forms such as 
printed characters. His ap­
proach involved describing 
the three-dimensional scene 
that generated the picture 
rather than describing the 
picture. To make the problem 
more tractable, he restricted 
his three-dimensional scenes 
to the blocks-world; that is, 
scenes that contain only 
cubes, rectangular solids, 
wedges, and hexagonal 
prisms. In this limited world, 
Roberts was able to calculate 
precise orientation, position, 
and relative dimensions of 
objects. Work by Roberts and 
others during the early 1970s 
led to techniques for finding 
lines or edges in pictures 
where visual noise and light­
ing make their presence 
obscure. 

Later work expanded- on 
the blocks-world characteri­
zation of scenes to provide 
techniques for representing 
real-world scenes. The key 
factor was to learn how 
orientation of surfaces, dis­
tance to camera, reflectance, 
and amount of illumination 
can be computed using laws 
of physics and basic rules of 
continuity of shape and mo­
tion. These properties are 
then used as clues to aid in 
describing the scene by 
means of certain primitives 
used for shape description. 

A number of interesting 
algorithmic methods have 
been developed to help 
understand a scene. Pyramids 
and quad trees are hierarchical 
image representations that 
enable the computer to work 
with multiple levels of reso­
lution of the image and to 
concentrate on areas of high­
information content. These 
characteristics seem to be 
present in human percep­
tion. Relaxa tion methods are 
a powerful technique for re­
ducing scene ambiguities 
(such as incomplete or miss­
ing edges) by using local con­
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straints in an iterative pro­
cedure. Linguistic methods 
are a promising technique, 
similar to compilers for com­
puter languages. A compiler 
recognizes strings of lan­
guage primitives as belong­
ing to the language or as er­
rors (not belonging to the 
language) and then associ­
ates meaning to the strings of 
primitives. That is the goal of 
linguistic methods for com­
puter vision . However, a 
problem lies in defining an 
appropriate set of primitives 
and finding processes or 
mechanisms for detecting 
these primitives. 

The Handbook describes 
several successful vision sys­
tems. These include two in 
robotics, a transistor wire­
bonding system and GM's 
CONSIGHT-I, a system for 
transferring parts from con­
veyor belts. Another system, 
Stanford's ACRONYM, at­
tempts to identify and 
classify instances of modeled 
objects; that is, objects for 
which the user has provided 
a stylized prototype descrip­
tion. It extracts three-dimen­
sional information concern­
ing shape, structure, loca­

tion, and orientation. The 
principal domains it has been 
applied to are aerial-photo­
graph interpretations of air­
port scenes and low-angle 
views or industrial parts at an 
automatic workstation. 

Conclusion 
The Handbook is compre­

hensive, clear, and has an ex­
cellent bibliography. There 
are a few unclear passages 
and difficult articles, but, 
given the scope of the work, 
these are objections. 
The reader will not be able to 
implement the Handbook's 
ideas directly. The problems 
and current approaches are 
explained on a conceptual 
level and references tell 
where the technical details 
can be found. The three 
volumes are, in our opinion, 
the best general text on AI 
currently in print. • 

Henry W Davis is a professor of 
computer science at Wright State 
Un iversity. James E. BrandebernJ 
uses computer vision in robotics 
research and is an associate professor 
of computer science at Wright State 
University (Dayton, OH 45435). 

BYTE 's Bits 

Call for Papers 

The Association for Com­
puting Machinery has 
scheduled a symposium on 
communication architectures 
and protocols to be held in 
Montreal from June 6 
through June 8, 1984. A call 
has been issued for papers 
focusing on state-of-the-art 
networks, algorithms, and 
protocols for data communi­
cations. Papers concerned 

with both theory and prac­
tice based on software design 
for specific applications or 
technologies are being 
solicited. 

The deadline for submit­
ting papers is November 1, 
1983. For additional informa­
tion, contact Michael J .  
Fegurson, INRS-Telecom­
munications, 3 Place du 
Commerce, Verdun, Quebec 
H3E 1H6, Canada, (514) 
761-5831 . •  
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In the begi nn ing was the Datasouth DS1 80. A printer 
that defined high performance pr i nt i ng , with a balance of 
h igh technology design and mechanica l simpl icity. A h igh 
throughput printer that produced clean hardcopy under the 
most severe condit ions. 

Now there's the Datasouth DS220. A pri nter that raises 
those high performance standards and appl ies Datasouth 
technology to mult iple pri nt ing tasks- al l at one time. 

The Datasouth DS220 redef ines high performance for 
multimode pri nt i ng the way the DS1 80 did for data qual ity 
pr i nti ng .  

For speed, the DS220 combines a 220 CPS print speed 
with servo-control led log ic seek ing and high-speed tabbing 
over blank  spaces. Th is al lows the DS220 to zip instantly 
from one printable character to the next.  In side-by-side 
tests of rea l-task performance - not just spec-sheet compar­
isons- the DS220 out performs its rivals t ime after t ime. 

For correspondence, the DS220 uses its 40 CPS bi­
direct ional NLQ mode to form characters with the precision 
and clarity you would expect from a word processing pri nter. 

And graph ics, the high performance 
artistry microcomputer appl icat ions 

high- resolution, dot-addressable 
details emerge from busi ness 
engi neering 

• ,· I =-·.··ܞ .  

The pri nters one. The 
DS220 offers a eleven fonts 

volat i le space characters 
downloadi ng host 

the 
respects, the outperforms 
every other printer front 

sets new standards ergonomics. 
d igit button 

of over features, with  
Those features variety 

communicat ions selections 
microcomputers. the 

handles part adjustable tractor 
wel l  sheets letterhead friction 

Best the 
mechanical virtues forerunner. 

trad it ion. 
run appl icat ions. 

Test three high  performance printers 

Cal l  Datasouth 
sales/service 

INTRODUCING THE NEW DS220 MULTI -MODE MATRIX PRINTER 

for DS220 adds 
to popular programs 

through output. Sharp 
new charts and g raphs, and 
from drawings. 
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HIGH 
PERFORMANCE 

sum is even more than three i n 
total of d ifferent pitches and 

a long with seven i nternationa l character sets. Plus non­
for up to 64 do-it-yourself for 
from the computer. 

And those are just pr int ing capabi l ities. In other 
DS220 not just itself but virtua l ly 

on the market. Its panel program­
ming in user friendly printer 

· its four LED d isplay and push panel a l  low pro­
grammi ng fifty a mi nimum of fuss 
and confusion . i nclude a of i nterface 
and that al low compatibi l  ity 
with a wide range of min i  and And 
DS220 six forms with its feed, 
as as  cut and with its feed 

of al l ,  DS220 advanc;es a l l  the engi neering, 
design and establ ished by its 
the DS1 80. In the Datasouth the DS2 20 is made 
to virtua l ly nonstop in  a w(de va riety of 

drive i n  one­
the mult imode DS220. 

for details and the name of your nearest 
d istributor. 
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P E R FORMANCE 
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Programming Quickies 

Array Capabilities for dBASE II 
by Charles 0. Hartman 

Suppose you've used Ashton-Tate's dBASE II program 
to create a dictionary database. For a text-processing ap­
plication, you divide an input line whose length is not 
known ahead of time into individual words that can be 
looked up in the dictionary. The good substring-han­
dling capabilities of dBASE II make it easy to locate the 
spaces that define the words. But because dBASE II has 
no array variables, how can you store each word for 
separate processing? First, you'll need some dBASE II 
background . 

In advertisements and in the company's manual, 
Ashton-Tate claims that its database program is a true 
programming language. For the most part, this claim is 
justified.  The program includes provision for "com­
mand" files, whose lines are executed sequentially, and 
it even includes an adequate line editor to help in debug­
ging these files. Like BASIC, dBASE II operates in either 
immediate or program mode and, as in BASIC, the im­
mediate mode simplifies the debugging of processes 
meant to run in program mode. Also offered by CIBASE 
II is a full repertoire of input and output formats (four 
different classes of input commands, three of output) . 
As a high-level language, dBASE II renders complex file 
handling more or less transparent. 

However, dBASE II is lacking in two important ways . 
First, it is poor in program control . Though it has IF, 
THEN, ELSE, and a somewhat awkward form of a CASE 
instruction, it lacks many control structures on which 
BASIC or Pascal programmers have learned to depend. 
Its only looping command is DO WHILE, whereas both · 
BASIC and Pascal allow simple FOR loops and Pascal 
adds REPEAT. . .UNTIL to delay testing until the end 
of the loop. Though DO WHILE is logically sufficient, 
in many situations it multiplies the amount of code re­
quired for a given task, wasting both disk space and 
time-resources already limited by a very high-level 
language and by the large files a database program 
naturally entails. 

Second, dBASE II lacks structured memory variables. 
The records that make up database files are structured, 
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of course, but the program variables can take only three 
simple types: character, numerical, or logical . The 
absence of array capabilities creates particular difficulties; 
for example, arrays of two dimensions provide the easiest 
and most usual solution for the problem of storing each 
word for separate processing. 

Typically, an array wide enough for each word and 
long enough to hold all entries is established with the 
DIM statement in BASIC or a type declaration in Pascal. 
The array can then be accessed by subscripts, each of 
which can be a variable. For example, here is one way 
the process of establishing such an array could be coded 
in BASIC : 

10 J = 1  : K = 0  
100 FOR I = 1 TO LEN(LINE$) 
110 If MID$(LINE$, 1,1) < > " " GOTO 140 
120 J = J + 1 'NEXT ROW OF ARRAY 
130 K = 0 
140 K = K + 1 'NEW ROW STARTS IN COLUMN 1 
150 ARRAY$(J,K) = MID$(LINE$, 1,1) 
160 NEXT I 

After this, ARRAY$(n) refers conveniently and concise­
ly to the nth word in the line. 

An even simpler solution uses an array of strings, each 
of which can be accessed as WORD$(X) . Yet, concep­
tually, a BASIC string is an array of characters; therefore 
an array of strings is actually a two-dimensional array, 
and this solution is a subset of the one just given. 

Without arrays, you can do all necessary processing 
on each word only within the DO WHILE loop that 
divides the line into separate words. But if a choice 
among later processing paths depends on earlier results, 
or if the processing for each word is very time­
consuming or involves disk access, this quickly becomes 
impractical. A second alternative is to write a separate 
routine for each word, to associate it with a separate 
variable name (Word1, Word2, etc . ) .  But the maximum 
number of words possible must be assumed because the 
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number of words is not known ahead of time. And the 
code for each routine is identical, except that Word2 
replaces Word1, Word3 replaces Word2, and so on. The 
waste of time and space can be enormous. 

But take heart! There is a way around this difficulty. 
It depends on an undocumented use of the macro func­
tion of dBASE II. The macro sign, "&' (as in some 
assembler languages), substitutes the current value of 
the variable for the variable's name. (In linguistic terms, 
it distinguishes the use of a variable from the mention of 
the variable.) The normal purpose of the "&' function, as 
anticipated in the dBASE II manual, is to substitute an 
interactively input value in a command: 

INPUT "Name, in quotes?" TO Name 
FIND &Name 

These macro substitutions are necessary because some 
commands (such as FIND) use the content of a variable 
and some (such as INPUT) use its name. This is ultimate­
ly a result of the weak variable typing that makes dBASE 
II so casual and convenient in other ways. 

To create a dBASE II pseudoarray, append a macro 
variable to the name of a base variable. The sequence 
Word1, Word2, and so on, becomes the single variable 
name Word&Counter, and the value of Counter can be 
incremented like that of J in the BASIC example given 
earlier (when Counter = 1, Word&Counter = Word(1), 
and so on) . Macros also can be nested, so arrays of more 
than two dimensions are possible. 

There is a minor complication to this simple solution, 
however: the macro-function works only on character 
(i.e., string) variables. For example, this sequence will 
not work: 

STORE 1 TO Counter 
INPUT "Next word?" TO Word&Counter 
STORE Counter + 1 TO Counter 

Instead, the first line would have to be 

STORE '1' TO Counter 

which defines Counter as a character variable. But this 
change requires another because you cannot directly in­
crement a character 1 variable, only its value. As with 
BASIC and most implementations of Pascal, dBASE II 
has a VAL function for this kind of type-conversion. The 
conversion has to be performed twice: after being in­
cremented, the numeric value must be turned back into 
a string. A STR function is provided by dBASE II for this 
purpose. With this in mind, you might change the third 
line in the preceding fragment to 

STORE STR(VAL(Counter) + 1) TO Counter 

We're almost finished, but one final quirk requires a 
change. The STR function demands a second parameter 
after the name of the character variable, an integer to 
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Listing 1: An example of a dBASE II program (a .CMD file) to get a line from the keyboard, divide it into words, and look them up in 
an alphabetically-indexed dictionan; database, DICT. DB F. 

* g e t a l i n e f r· om t h e ᵎg e :;.' b o a r· d : 
E RA S E  

11 	 11ST O R E  [ b  l a n k s  t o  w i  d t h  of sc r e e n  ] T O  I n p u  t 1  i n  e 

·dl 8 ,  0 SAY 11 T :�- p e i n a 1 i n e 11 


·'a! 1 0  , 0 GET I n p u t  1 i n e 
R EA D  

* s  t r  i p  t r a  i l i  n g  b l  a n  k s  , a d d  o n e  b a c  k a s  l a s t  e n d - o f  -w o r  d f l  a g 

' 
ST O R E  T R I M  0:: I n p u t  l i n e ) + '  t o  I n p u t  l i n e 

* d  i 1v1 i d e  t h e  l i n e i n t o  t,.o,t o r· d ·:. : 

ST O R E  1 T O  W o r  d b e g  i n  


ST O R E  1 T O  P o  i n  t e r  


ST O R E  ' 1 '  T O  C o u n  t e r  


D O  W H  I L E P c• i n  t e r· < =  L HH I n p u t  l 	 i n e  ) 

· 
I F  $ (  l n  p u  t l  i n  e ,  P o  i n  t e r , 1 )  = , 

ST 0R E '* · < I n p u t l i n e , kl o r· d b  e g i n , P o  i n t e r· -1_....1 o r· d b  e 'd i n ) T 0 (,J o r· dSたC o  u n t e r· 
I F  VA L (  C o u n  t e r  ) < 9 

ST 0R E ST R ( l...JA L ( C o  u n t e r· ) + 1 , 1 ) T 0 Co u n t e r· 

E L S E  


ST O R E  ST R < VA L < C o u n t e  r ) + 1  , 2 ) T O  C o u n  t e r  


END I F  


ST O R E  P o  i n  t e r  T O  W o r  d b e g  i n  


E N D I F  


ST O R E  P o  i n  t e r +  1 T O  P o  i n  t e r  


EN D D O  


* l o o k  u p  w o r  d s  i n  D I CT .  D B F  


U S E  D i e t  I N D EX A l  p h i x  


ST O R E  VA L <  C o u n  t e r  ) T O  W o r d t o t a l  


ST O R E  ' 1 '  T O  C o u n  t e r  


D O  W H  I L E VAL ( C o u n  t e r  ) < =  W o r d t o t a l  
F I N D  &W o r d& C o u  n t e r  


EN D D O  


U S E  
R E T U F.:I'J 

determine the length of the string. If the array is to have The transformation is now complete. 
fewer than 10 elements, the necessary change is trivial : Listing 1 shows a routine based on this principle, to 

divide a line into words and look them up. To illustrate 
STORE STR(VAL(Counter) + 1, 1) TO Counter the principle, the routine is somewhat stripped down 

in that it contains no error-trapping for extra blanks be­
If this limit cannot be assumed, the length parameter tween words or for words not found in the dictionary, 
must be increased. But "STORE STR(VAL(Counter) + 1,2) and no provision to strip punctuation marks from the 
TO Counter" cannot be used alone because it would in­ end of a word before looking it up in the dictionary. 
sert an illegal blank space in the variable names for None of these additions, however, presents any real 
values of 9 or less. Therefore, a branch must be provided: difficulty. • 

IF VAL( Counter) < 9 
Charles 0. Hartman has published poetn; in The New Yorker and other STORE STR(VAL(Counter) + 1,1) TO Counter magazi11es. He teaches English at the Un iversity of Washington in Seattle. 

ELSE OH leave (14 Briggs Terrace, Brookline, MA 02146), he is masquerading as 
STORE STR(VAL(Counter) + 1,2) TO Counter a tee/mien/ writer and working on an article describing a program that scans 

ENDIF 	 iambic pentameter. 

556 November 1983 © BYfE Publications Inc. 
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If you 're considering l i  nking 
up more than one computer, 
there's only one computer worth 
consid ering. 

The British Broadcasting 
Corporati on M icrocomputer Sys­
tem by Acorn. 

One of the BBC M icro's 
many bui lt- i n  featu res is an 
economical and powerful co m­
munications network. 

We call this the Econet® local 
area network. 

Econet lets you combine up 
to 254 BBC's i nto a s ingle com­
munications system.  Vi rtual ly  no 
other system lets you hook u p  th is  

many computers th is  eas i ly 
What's more, you can l i nk  

two micros without any spec1al 
hardware. And al l  computers on 
the Econet netwo rk can share d isc 
drives and pri nters. 

But what real ly makes Econet 
such a great network of comput­
ers is the computer it networks. 
The BBC Micro. The most versa­
tile computer anywhere for its s ize 
and price. Its enormous bui lt- in 
expansion potential means it can 
hand le anything from basic tasks to 
advanced Econet netwo rking. 
It also means changing technology 
won 't change it into an obsolete 

system ovemght. 
All of which make Acorn the 

pe rfect commun ications system 
for schools or bus iness .  

If  you'd l i  ke to l earn more 
about how Acorn can bu i ld  you 
the perfect communications net­
work, write Acorn Computers 
Corporation ,  400 Un icorn Park 
Drive, Woburn,  Massachusetts, 
0 1 80 1  , or call tol l  -free 1 -800­
22 5-800 1 (in Massachusetts cal l 
6 1 7-935- 1 1  90). We 'd be happy to 
communicate with you. 

ACORN COMPUTER .
ȩ 1983 Acorn Computer⨜ Corpo•atoon 
Circle 8 on inquiry card. 



Statistical Programs for 
Microcomputers 

Choose a statistics package that is easy to use, 
and then test its accuracy with the tools described here 

Numerical accuracy is crucial to 
any statistical program. Many statis­
tical packages designed for use on 
microcomputers, however, haven't 
yet benefited from the lessons in 
numerical accuracy learned by pro­
grammers of mainframe statistical 
packages. For example, many of the 
microcomputer programs cannot ac­
curately compute the standard devia­
tion for all values of input variables 
that you're likely to encounter in 
practical situations. This article de­
scribes how to test the accuracy of 
statistical microcomputer software 
and provides simple test data you can 
use to determine a program's limits. 

Several programs available for the 
Apple II are used as examples; the 
problems pointed out are not unique 
to these programs, however, nor are 
they peculiar to the Apple II . Keep in 
mind, too, that the tests outlined 
check how the programs behave in 
difficult cases; during normal use, 
major problems won't occur. For ex­
ample, you may never have to deal 
with a regression that has highly cor­
related x variables. 

When comparing statistical soft­
ware packages, therefore, your main 
consideration should be ease of use, 
a major benefit of most microcom­
puter programs. (Mainframe pro­
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grams could benefit greatly by incor­
porating such ease-of-use features as 
those found in microcomputer pack­
ages. )  Then use the tests this article 
describes to determine when a pack­
age's limits of numerical accuracy are 
reached. 

Even a perfectly 
accurate statistical 

program would not 
guarantee accurate 

results. 

Remember that even a perfectly ac­
curate statistical program, if such a 
thing could exist, would not guaran­
tee accurate results. Another impor­
tant consideration is the statistical ac­
curacy of your input data. James 
Frane (in "Methods in BMDP for 
Dealing with Ill-Conditioned 
D ata-Multicollinearity and 
Multivariate Outliers, a paper 
presented at the 1974 American 
Statistical Association meetings) 
notes that data can be measured in 
such a way as to preclude more than 
one or two accurate digits in a regres­
sion result. He points out that the 
numerical accuracy of the programs 
often far exceeds the data's statistical 

accuracy. This is especially true when 
the independent (x) variables are 
measured with some uncertainty. 

Programs Compared 
The statistical accuracy of four pro­

grams is compared here. First, Daisy 
version 1 .2 .2 from Rainbow Com­
puting Inc. (19517 Business Center 
Dr., Northridge, CA 91324) is a ver­
satile program with a data-entry pro­
cedure similar to that of Visicalc, 
which makes it easy to use. Rank 
tests, analysis of variance, and regres­
sion are available. While in the pro­
cess of writing this article, I received 
version 2 .0; I'll briefly discuss that 
version also. 

HSD Anova and HSD Regress are 
part of a three-package system- the 
third is called HSD Stats-from 
Human System Dynamics (9249 
Reseda Blvd. ,  Suite 107, Northridge, 
CA 91324). Data entry with these pro­
grams is simple, although a separate 
file is created for each variable or each 
case (as you choose) . These programs 
offer some error-checking capability; 
during my work, for example, one 
program detected a problem with the 
regression and appropriately would 
not calculate the coefficients. I've 
been informed that a new regression 
program will be issued shortly; it will 



-)(ExᎶ 

Input integers 1 ' 1 001  1 0 ,001 1 00,001 1 ,000 ,00 1  
through through through through through 

Program 9 1 009 1 0 ,009 1 00,009 1 ,000,009 

Daisy 1 .2 .2 X =  5 1 005 1 0 ,005 1 00,005 1 ,000,005 S =  2.73861 3  2 .7386 1 3  2.74 1  1 47 3.694967 0 

Daisy 2.0 X =  5 1 005 1 0,005 1 00,005 1 ,000,005 S =  2 .73861 279 2 .73861 279 2 .73861  279 2 .73861 279 2 .73861 279 

A-Stat List X =  5 1 005 1 0,005 1 00,005 1 ,000,005 
Command 79.6 S =  2 .739 2 .739 2 .739 3.771 2 1  .333 

A-Stat Correlate X =  5 1 005 1 0,005 1 00,005 1 ,000,005 
Command 79.6 S =  2 .7386 2 .7386 2 .7365 3.5 1 78 0 

A-Stat 83. 1  • X =  5 1 005 1 0 ,005 1 00,005 1 ,000,005 
Data Procedure S =  2 . 739 2 .739 2.739 2 .739 2 .739 

HSD-Anova I I  X =  5 1 005 1 0 ,005 1 00,005 1 ,000,005 
(Old program) S =  2 .73 2 .73 2 .68 0 0 

HSD-Anova I I  X =  5 1 005 1 0,005 1 00,005 1 ,000,005 
(New program) S =  2.74 2.74 2.69 2 .83 0 

Aida X =  5 1 005 32,005 • •  S =  2.739 2.739 2.739 

. A-Stat 83 . 1  results were sent to me by its authors. That program was officially released in September, after this article was written. It pro­
vides correct skewness and kurtosis to one decimal place. 

• •  Aida limits you to a maximum of five digits stored as integers, so the maximum number it can store is 32,767 times 1 0  to some power. 
It uses the updating algorithm. 

Table 1: The results obtained calculating mean (i) and standard devia tion (s) with various statistical programs, showing that most 
of the packages have problems dealing with large integers . Some programs provide hints when thr;y're having trouble with a calculation. 
For example, the HSD-Anova II program (earlier version) could not handle the calculation of standard deviation for the largest input 
integers and provided a negative sum-of-squares value, an impossible answer signaling an obvious error. (The new version did not provide 
a correct value for that standard deviation either, but it provided a positive sum-of-squares value. ) 

compute the coefficients even though 
it detects a problem, but it will issue 
an appropriate warning. 

A-Stat 79.6 from Rosen Grandon 
Associates (7807 Whittier St., Tampa, 
FL 33617) is based on a subset of P­
Stat, a mainframe package. It was 
created for use on the Apple and is 
not a translation of the mainframe 
code. It produces many useful statis­
tics but provides only three or four 
digits of output. I received output 
from A-Stat 83.1, a new version, 
while writing this article. Although 
the results are generally much better 
with the new version, the limited 
number of output digits remains a 
problem. 

Aida, a general-purpose program 
offered by Action-Research North 
West (11442 Marine View Dr. SW, 
Seattle, WA 98146), permits easy data 
entry (although you1l have to specify 
decimal places). It stores numbers in 
integer form and converts them for 
manipulation, placing a limit of 
32,767 as the largest number than can 

be saved . This limit can be "swindl­
ed" by using the EOS scientific­
notation suffix to indicate a larger 
number. 

Computing Means 
and Standard Deviations 

The formula for the mean is 

.X = E x)n 

(the mean equals the sum of the xs 
divided by the number of observa­
tions) . A potential problem occurs if 
there are many observations and if 
each observation yields a large value 
for x or if the xs for each observation 
differ only in the seventh or eighth 
significant digit. Such conditions 
rarely occur in microcomputer appli­
cations, however, and thus won't be 
covered here. 

Where problems can and do occur, 
however, is in microcomputer calcu­
lations of standard deviation : 

s = Ꮅ; - x)Zf(n - 1) , (1) 

which is algebraically equivalent to 

s = - nx2)/(n - 1) . (2) 

The latter formula is easier to use 
than the former one, and it works 
well on a mechanical calculator (al­
though accuracy might dictate that 
you recode the data by subtracting a 
number near the mean from the x 
values corresponding to each obser­
vation) . Once data is entered, a com­
puter can use the formula to grind 
out an answer, which we would nor­
mally accept without question 
because, after all, a machine pro­
duced it. 

If we aren't alert, however, ma­
chines can fool us. They can lose 
precision when calculating the stan­
dard deviation of a small set of large 
numbers. 

Consider, for example, the stan­
dard-deviation calculations shown in 
table L For each program discussed 
in this article, the table shows the 
calculated means and standard devia-
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i x, x 
2 
i m, 52

I 

1 1 00,001 1 .00002 X 1 010  1 00,001 0 
2 1 00,002 1 .00004 x 1 010  1 00,001  .5 .500000 
3 1 00,003 1 .00006 X 1 010 1 00,002 1 .000000 
4 1 00,004 1 .00008 X 1 010  1 00,002.5 1 .666667 
5 1 00,005 1 .000 1 0  X 1 010  1 00,003 2.500000 
6 1 00,006 1 .000 1 2  X 1 010  1 00,003.5 3.500000 
7 1 00,007 1 .000 1 4  X 1 010 1 00,004 4 .666667 
8 1 00,008 1 .000 1 6  X 1 010 1 00,004.5 6.000000 
9 1 00,009 1 .  000 1 8  X 1 010 1 00,005 7.500000 

Total 900,045 9.00090 X 1 010  

Table 2: Calculation of the variance of the integers 100,001 through 100,009, using the 
updating fo rmula. 

nA + (L:x")B, + (L:x2,)B2 + (L:x3,)B3 = L:y, 

=(I:x")A + (I:xĮ,)B , + (I:x,,h)B2 + (I:Xt.x3;) B3 I:Xt ;y, 

(L:x2,)A + (L:x11x2,)B, + (L:x-,)B2 + (L:x2,X3,)B3 = L:x2•Y• 

Figure 1: The normal equations for three predictors . 

tions for five groups of nine integers: 
1 through 9, 1001 through 1009, 10,001 
through 10,009, 100,001 through 
100,009 and 1,000,001 through 
1,000,009. For all five groups the stan­
dard deviation should equ al 
2.7386127, but, as table 1 shows, the 
programs lose accuracy when dealing 
with the larger numbers. What hap­
pened? In calculating x2 when x is 
large, the computer truncates the 
least significant digits; thus, for exam­
ple, although 100,0012 actually equals 
10,000, 200,001, a computer might cal­
culate this value to be 1.00002 x 1010, 
losing the important information 
stored in the least significant bit of 
10,000,200,001. 

There are at least two ways of com­
pensating for this problem. The first 
one involves incorporating an updat­
ing algorithm in the programs. This 
algorithm calculates a new, updated 
mean m, as well as an updated 
variance s7 (the standard deviation 
squared) after entry of the data value 
x, of each observation. For subse­
quent data-point entries, the updated 
mean and variance become: 

m,., (im, +x,.,)/(i+ 1) (3)= 
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s7., = [(i- 1)s;+ (x,., -m.)Zil(i+ 1)] / i .  (4) 

(Note here that the initial conditions 
are mo 0 and sį 0. )= = 

To understand the benefits of the 
updating formula, consider using a 
computer that truncates data at six 
significant digits to calculate the stan­
dard deviation of the integers 100,001 
through 100,009, first using equation 
2 and then using the updating algo­
rithm. Using equation 2, the evalua­
tion proceeds as follows: 

s2 (I:x7 - 9x2)/8= 

= (9.00090 X 1010 - 9.00090 X 1010)/8 

= 0. 

Note that because the least significant 
digits of the squared terms are lost 
(maintaining them would require 
storage of 11 significant digits), the 
term within parentheses here is in­
correctly evaluated as zero, yielding 
an incorrect variance of zero. 

Now, consider what happens 
when the same six-significant-digit 
computer uses the updating formula 
to calculate the variance. Table 2 
shows the updated mean and var­

iance values resulting from the calcu­
lations (based on equations 3 and 4) 
that follow each data entry. Taking 
the square root of the final variance 
value (calculated after entry of the 
ninth data point) yields: 

=s9 -R; = .ff.5 = 2.738613, 

the correct answer. 
Unfortunately, using the updating 

formula is a long-range solution that 
is feasible only if you are patient 
enough to wait for a revised package 
from the program manufacturer or 
can modify the program yourself. A 
second solution is to be aware of the 
limitations of your package and to 
subtract the mean (or some conve­
nient value close to the mean) from 
the observations and recalculate the 
standard deviations. If the standard 
deviations are the same with both 
raw data and the data with the mean 
subtracted, there is no problem. If the 
standard deviations differ, however, 
the standard deviation calculated 
using the raw data is incorrect . Such 
a check should also be done in com­
puting sums of squares and 
cross-products for correlation and 
regression pr9blems. With some poor 
methods, you can get a correlation 
greater than 1 or less than - 1. 

Subtracting the mean works well 
for data that are all about the same 
magnitude. If you have some data 
values that are less than 100 and 
some that are around 1,000,000, 
though, there is very little you can do 
other than use an updating algorithm 
to correctly calculate the result. ' 

Such problems would be exacer­
bated for calculations of higher-order 
moments, which may be done via an 
updating algorithm or a two-pass 
procedure in which the mean is cal­
culated in one pass and the higher­
order moments are computed in a 
second pass. For large data sets and 
mainframe computing, this two-pass 
procedure is expensive and ineffi­
cient; analyzing data in two passes 
on a microcomputer, however, is 
much less costly. Similar problems 
arise for data in which the observa­
tion values are not large, but in which 
all of the variation occurs in the 
seventh or eighth significant digit. 



Regression Analysis 
Another type of statistical analysis 

often performed on computers is 
multiple linear regression, which at­
tempts to predict a response (y vari­
able or dependent variable) from a 
set of predictor variables (the x vari­
ables) .  The prediction equation is 
straightforward: 

All we have to do is estimate the co­
efficients A, B,, . ._:, Bk, which in many 
cases is fairly easy. However, if the in­
dependent variables are highly cor­
related, that is, closely related to one 
another, computing estimates of 
these coefficients can be very dif­
ficult. The estimates are found as a 
solution to a set of k + 1 equations in 
k + 1 unknowns. These equations 
are called the normal equations. For 
example, for three predictors the nor­
mal equations are those shown in 
figure 1. 

When the x variables are closely 
·related the problem that arises in 
solving these equations is that a 
quantity close to zero is used as a 
divisor. If the computer is not ex­
tremely accurate, the entire solution 
can thus be thrown far off. A second 
problem arises if the xs have many 
significant digits. Then you can have 
difficulty accurately calculating the 
sums of squares and cross-products 
(the coefficients of A, B,,  B2 and B3 
in the example) . 

I'll give examples with two sets of 
data for the regression programs I'm 
using for demonstration.  (I also ran 
these regressions on a mainframe 
computer to compare accuracy. The 
point here is not that the microcom­
puter programs are not accurate, but 

GNPDEF GNP 

GNPDEF 1 .0 .99 1 6  GNP 1 .0 U N E M P  
ARFCPOPN 
YEAR 

X y

GNP
Deflator 

GNP Unemployed Armed
Forces 

Population Year Employed 

83.0  234.289 235.6 1 59.0 1 07 .608 1 947 60.323 
88.5 259.426 232.5 1 45.6 1 08.632 1 948 61  . 1 22 
88.2 258.054 368.2 1 6 1  .6 1 09.773 1 949 60. 1 71 
89.5 284.599 335 . 1  1 65.0 1 1  0 .929 1 950 61  . 1 87 
96.2 328.975 209.9  309.9 1 1  2.075 1 951  63.221 
98 . 1  346.999 1 93.2 359.4 1 1  3 .270 1 952 63.639 
99.0 365.385 1 87.0 354.7 1 1  5.094 1 953 64.989 

1 00.0 363. 1 1  2 357.8 335.0 1 1  6 .21  9 1 954 63.761 
1 0 1  .2 397.469 290.4 304.8 1 1  7.388 1 955 66.01 9  
1 04.6 4 1 9. 1 80 282.2 285 .7  1 1  8 .734 1 956 67.857 
1 08.4 442.769 293.6 279.8 1 20.445 1 957 68 . 1  69 
1 1  0.8 444.546 468 . 1  263.7 1 2 1  .950 1 958 66. 5 1 3  
1 1  2 .6 482.704 381 .3 255.2  1 23.366 1 959 68.655 
1 1 4.2 502.601 393 . 1  25 1 .4 1 25 .368 1 960 69.564 
1 1  5 .7 51  8. 1 73 480.6 257.2 1 27 .852 1 961  69.331 
1 1  6 .9 554.894 400.7 282.7 1 30.081 1 962 70.551 

Table 3 :  Multiple linear regression analysis is perfonned on these data (known as the Long let) 
data, they describe the U.S. population fro m 1947 to 1962) to come up with a prediction 
equation of employment. (Source: ]. Chambers, Computational Methods for Data 
Analysis. See reference 1 . )  

that an indication of accuracy can tell highly correlated, and the goal of 
that you should check your answers using them is to form a predictl.on 
on a larger machine . )  The first data equation of employment (variable 
set, called the Longley data after its EMP) from a set of six independent 

variables : Gross National Product 
Deflator (GNPDEF), Gross National 

The Longley data Pro duct (GNP), Unemployment 
(UNEMP), Size of Armed Forces values are known to be 
(ARFq, Total Population (POPN) and 

highly correlated. Year (YEAR) . The data are for the 
United States from 1947 to 1962 . The 
correlations, which are given in table 

originator, has been reproduced in 4, are extremely high. Any one of 
many statistics texts. I have used the four variables can be used to predict 
scaled version of the data given in the employment variable quite ac­
Chambers's text (see reference 1) . The curately. They are also highly inter­
results were calculated by hand to 15 related-these variables are really 
digits of accuracy; Chambers's ver­ carrying the same information. The 
sion is shown in table 3. regression results calculated by the 

These data are known for being Text continued on page 567

UNEMP POPN YEAR EMPARFC 

.6206 .4660 .9792 .991  2 .9709 

.6043 .4478 .99 1  1 .9953 .9836 
1 .0 - .  1 786 .6866 .6683 .5025 

1 .0 .3655 .41 83 .4591 
1 .0 .9940 .9604 

1 .0 .97 1 3  

Ta ble 4: The Longletj data are highly correlated. Any one of four variables can be used to accurately predict the employment variable. 
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. always salcl SuperCaiC is theworld's 1nost 
useable 

At fi rst, a l l  spreadsheets seem 
to g ive you about the same thi ngs. 
U ntil you put them to work. Then 
yo u' l l  find out if they do everyth ing 
you expected . Or make you do 
everyth ing the hard way. 

You know what makes the differ­
ence? It's not just having the new­
est, whizziest features, but what 
those features actually do for you 
in the real world .  And that's the 
whole idea behind SuperCalc and 
Su perCalc2 . Because they've 
been designed to work with you in 
a natural, intu itive way. 

What we're real ly tal king about 
here is useabi l  ity. When you get 
right down to it, it's not any one big 
th ing,  but a combi nation of l ittle 
thi ngs. Like the number of key­
strokes it takes to get a job done. 
Or  the effort it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesn't seem l ike much of a d iffer­
ence. Or having to change d isks 
to p lot a graph. But when you mu lti­
ply those l ittle thi ngs by the thou­
sands of times you do them , they 
make all the difference in the world. 

Even the size of the spreadsheet 
is important. Some programs 
prom ise you a huge area to work 
with. U nfortunately, they can use 
so much of the computer's avai l­
able memory j ust keeping track 
of all the blank cel ls that you're left 
with only a handfu l .  But we've 
desig ned Su perCalc to g ive you 
the largest useable spreadsheet. 

If you look at the pri ntout bel ow, 
yo u ' l l  see a lot more examples of 
what we mean. And we th ink you ' l l  
real ize why th is  is the most use­
able spreadsheet in the wo rld. 

Text can 
11spill over11 into 

next column Data management 
capability 

Calendar/Date 
calculations 

Dictionary sort 
order (not ASCII) 

Ht�ntllg.,­
S•nJor

Sl'•'' 

User-set decimal 
places 

኿ y
X I o faL•r• 

Negatives shown 
in ( ) 

Individually 
variable column 

widths 
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Nowyoucan 
drawyourow11 conclusions. SuperCaiCi 

Prints up to four 
charts on the 

same page 

match size of text 

Prints all 
available plotter 

colors 
Labels print 

horizontally or 
vertically, for. 

best fit 

Su perCalc3. When you 're real ly 
serious about spreadsheets, this 
is the one yo u ' l l  wind up using. But 
don't take our word for it. Go try 
SuperCalc3 at your computer store 
today. And draw you r  own 
conclusions. 

CP/MJ CP/M-86K Concurrent CP/M-86. and MP/M.JJ are trademarks of 

Digital Research. MS®-OQS is a trademark of Microsoft Corporation. 

IBM«' is a trademark of International Business Machines Corporation. 

VisiCalc,. is a trademark of Visicorp. Cl 1983 Sorcim Corporation. Su�c!�r! 
2310 Lundy Avenue San Jose, CA 951 31 

(408) 942-1 727 

Now we're i ntroducing our new,.. 
est version, Su perCalc3, which 
comes complete with the ki nd of 
graphics you'd expect to find in a 
program that does everything e lse 
so wel l .  We g ive you fu l l  color. And 
presentation qual ity. Plus e ight 
different type styles to choose 
from. And new fi  nancial features 
l i ke internal rate of return. We've 
even integ rated al l  these functions 
onto one single d isk. Which means 
you don't have to change d isks 
all the t ime.  Or settle for a weak 
spreadsheet and low-resolution 
graph ics just for the sake of getti ng 

Integrated 
presentation­

quality graphics 

both in the same package. 
As you mig ht expect, we've 

made Su perCalc3 1 00% com­
patib le with Su perCalc and 
Su perCalc2. So you can move 
up to it whenever you're ready. 
You can even convert yourVisiCalc 
f i les. The Su perCalc fam i ly is 
avai lable for CP/ M ,  CP/M-86, Con­
cu rrent CP/M-86, M P/M,  MS-DOS 
and PC-DOS operating systems. 
R ight now, SuperCalc3 is avai lable 
for the I B M  PC, PC XT and I B  M PC 
com pati bles. It 's only $395 . And 
soon it' l l  be avai lable for a lot more 
personal computers. 

Components of 
graph resize to 



Variable GNPDEF GNP UNEMP ARFC POPN YEAR Constant 

Longley .01  506 1 9  - .03581 9  - .020202 - .0 1 0332 - .051 1 04 1 .829 1 5 1  - 3482.259 

Sas .01  50602 - .0358 1 9  - .020202 - .  0 1 0332 - .051 1 04 1 .  829 1 5 1  - 3482.259 
digits of accuracy 5 5 5 5 5 7 7 
ratio 1 .0001 1 3  1 .000006 1 .0000 1 5  1 .000029 1 .  000002 1 7 

Glim .01 5060 - .0358 1 08 - .0202023 - .  01 03323 - .  051 1 07 1  1 .  8291 50 - 3482.256 
digits of accuracy 4 5 6 6 4 6 6 
ratio 1 .000 1 26 1 .  00001 1 1 1 .99994 1 3  1 .000001 1 .000001 

Daisy 2 .0 .01 5062 - .  0358 1 9  - .020202 - .  0 10332 - .  05 1 1 04 1 .  829 1 52 - 3482.259 
digits of accuracy 5 5 5 5 5 6 7 
ratio 1 .0 1 .  0 1 .0 1 .0 1 .0 1 .  0 1 .  0 

Daisy 1 .  2 .2 .01 4765 - .  035631 - .  020 1 76 - .  0 10325 - .  052007 1 .  826827 - 3477.6646 
digits of accuracy 2 2 3 4 1 3 3 
ratio 1 .  037964 1 .  0091 05 1 .002049 1 .  000804 .9631 1 98 1 .001 743 1 .  00 1 832 

HSD-Regress* 

A-Stat * *  79.6 .01  5 - .  035 - .020 0.01 0 0.055 1 .821 - 3465.50 
digits of accuracy 2 1 2 2 1 2 2 
ratio 1 .004 1 27 1 .023406 1 .  0 1 0 1 0  1 .03320 .9291 655 1 .  004476 1 .004837 

A-Stat* * * 83 . 1  .01  506 1 8  - .  0358 1 9  - .020202 - .  0 1 0332 - .051 1 05 1 .829 - 3482.257 
digits of accuracy 5 5 5 5 4 4 6 
ratio 1 .  00001 1 .  0 1 .0 1 .  0 .99998 1 .  000083 1 .0 

Aida .01 294 - .  03477 - .  02005 - .0 1 028 - .  05750 1 .  8 1  897 3461  .856 
digits of accuracy 1 1 2 3 1 2 2 
ratio 1 004 1 3  .97866 1 .0 1 0 1 0  1 .  03320 1 .04294 .99087 .99076 

* HSD-Regress indicated there were problems in solving the equations and produced 
no coefficients. 

. . A-Stat only printed results to three places after the decimal point . 

. .  By multiplying the dependent variable by 1 000, greater accuracy was possible . 

Table 5: Regression coefficients res ulting from calculations performed on the Long let; data using microcomputer statistical packages and 
two mainframe programs-Sas and Glim. The ratio and digits-of-accuracy figures shown fo r each program compare the computer results 
with Longley's hand-calculated results. 

Daisy 1 .2 .2  

Dependent
Variable GNPDEF GNP UNEMP ARFC POPN YEAR Constant 

EMP .01 4765 - .035631 - .0201 76 - .  0 1 0325 - .  052007 1 .82688 - 3477.66461 

EMP + 2 x YEAR .01 4060 - .03461 1 - .  020023 - .  01 0281 - .055533 3.81 006 - 3444.86 1  25 
(3.826828) 

EMP + GNPDEF 1 .  01  4406 - .  035062 - .020091 - .  01 0300 - .  053900 1 .8 1  7287 - 3459.01 282 
(1 .01 4765) 

EMP + GNP .01  4877 .964200 - .  020201 - .0 1 0333 - .  051 450 1 .  829662 - 3483.20553 
(.964369) 

EMP + POPN .01 4875 - .03581  8 - .  020204 - .  0 1 0333 .948622 1 .829966 - 3483. 79906 
(. 947993) 

Table 6: Regression res ults obtained by altering a dependent variable. Here, the dependent variable EMP has been modified four ways: 
first by adding to it the independent variable YEAR multiplied m; the constant d = 2 and then m; adding to it the independent variables 
GNPDEF, GNP, and POPN, respectively, each multiplied by the constant d = 1. The resulting regression coefficients should remain 

566 November 1983 © BYTE Publications Inc. 



( - 2.477) 

(4.750) 

Text continued from page 563: 

programs are given in table 5. The 
two mainframe packages are Sas (run 
on an IBM 370/168) from the Sas In­
stitute in Cary, North Carolina, and 
Glim (run on a Prime 750) from the 
Numerical Algorithms Group in Ox­
ford, England . 

The equations given by Sas and 
Glim are accurate to five or six digits 
in each regression coefficient when 
compared to Longley's results. In 
Daisy 2.0, the accuracy problems of 
version 1.2.2 have been corrected, 
and version 2.0 warns you if the cor­
relation between the dependent vari­
able and a predictor is greater than 
0.95. It also warns if the sum of 
residuals resulting from the regres­
sion calculations is "not zero." When 
using this data, I got the warning, 
and the sum was 7.6 x 10-6• Daisy-

1.2.2, A-Stat 79.6, and Aida average 
about two digits of agreement. HSD 
Regress simply refuses to calculate 
the regression coefficients and in­
dicates that the data do not permit it 
to compute the coefficients accurate­
ly. A-Stat prints the determinant (a 
quantity used to solve the equations); 
for these data it is 1 .  57031956 x 10-s . 
If the coefficients in the normal equa­
tions are not small, then a small 
determinant such as the one A-Stat 
calculated for these data indicates 
serious problems in solving the nor­
mal equations. (Readers who have 

some background in matrix algebra 
might note that the accuracy of the 
solution depends on the condition 
number of the matrix of the normal 
equations. This condition number is 
the ratio of the largest to the smallest 
nonzero eigenvalue.) 

Thus, A-Stat 79.6 and HSD Regress 
indicate when they are in distress. A­
Stat only gives regression coeffi­
cients to three decimal places, so the 
results given can have at most three 
digits of accuracy if the coefficients 
are less than 1. In fact, when the first 
digit after the decimal is a 0, at most 
two digits can be in agreement with 
the Longley results. The ratio of the 
Longley coefficients to the coefficients 
computed by the programs is also 
given in table 5. For Sas, Glim, and 
Daisy 2.0, this ratio is never greater 
than 1.0001 (0.1 percent accuracy) . For 
Daisy 1.2 .2, A-Stat, and Aida, the 
ratio may be as high as 1.04 (4 per­
cent accuracy) . For A-Stat one coeffi­
cient is almost 8 percent low. The 
ratios are generally greater than 1, so 
the resulting prediction will be sys­
tematically low, possibly by a sub­
stantial amount . This low prediction 
may not be the case for other prob­
lems. 

Another check that is helpful is re­
ferre.d to by Kennedy and Gentle on 
page 329 of Statistical Compu ting (see 
reference 3) . The procedure is as 
follows : 

1. Perform the usual regression. 
2. Multiply one of the independent 

variables by a nonzero constant 
(d), add it to the dependent vari­
able, and calculate a regression on 
this new dependent variable. 

3. The regression coefficients should 
be the same except for the one 
used to change the dependent 
variable. This one should be d 
units greater (if d > 0). The 
residuals should be the same. 

This procedure (with d 2 multi­= 

plying the independent variable 
YEAR and d 1 multiplying the= 

other independent variables) was 
used with Daisy 1 .2 .2 and Aida; re­
sults are in tables 6 and 7. 

The constant term varies about 1 
percent in magnitude. The GNPDEF 
coefficient changes by 7 percent in 
the worst case examined, that of GNP 
by 3 percent, UNEMP by less than 1 
percent, ARFC by less than 1 percent, 
POPN by 7 percent, YEAR by about 
1 percent. The variables that are most 
perturbed are those that are highly 
correlated with EMP. Sas, Glim, and 
Daisy 2 .0 all give satisfactory results 
with this test (data not shown) . Sas 
is accurate to six digits and Glim is 
accurate to five. 

Kennedy and Gentle's procedure, 
which is available with a little effort 
on any package, gives a simple 

Text continued on page 570 

Aida' 

Dependent 
Variable GNPDEF G N P  UNEMP ARFC POPN YEAR Constant 

EMP 1 .294 
EMP + 2 x YEAR 1 .294 

EMP + G N  PDEF 2. 275 
(2 .294) E M P  + GNP 1 .308 

- 3.477 
- 3.477 

- 3.491 

- 2.466 

- 2.005 
- 2.005 

- 2.007 

- 2.002 

- 1  .028 
- 1  .028 

- 1  .026 

- 1  .025 

- 5. 750 
- 5.750 

- 5.701 

- 5.758 

1 81 .897 - 3461 85.63 
1 8  1 .897 - 3461 85.65 

( 1  83.897) 
1 82 : 1 337 - 346646.77 

1 8 1  .529 - 345474.675 

EMP + POPN 1 .269 - 3.458 - 2.004 - 1  .025 - 4.71  1 1 0 1  .477 345375.96 

• Dependent variable was multiplied by 1 00 to get more digits on printout. 

the same as the values shown in table 5, except for the coefficient corresponding to the independent variable used to modify the dependent 

variable (fo r example, the coefficient corresponding to the independent variable YEAR for the dependent variable EMP + 2 x YEAR). 

Such coefficients should differ from the corresponding table 5 value by the constant d; their correct values are shown here in parentheses. 
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203-265-1223 9 00 AM - 5:00 PM-EST 
PHONE ORDERS FREE (ONE DOLLAR CREDIT FOR PHONE ORDERS) 

Circle 532 on inquiry card. 

Gemini 

Observation 1 .  2 3 4 5 

1 .26730 .26741 . 26736 .26730 . .26728 
2 - .09372 - .09392 - .09391 - .09367 - .09364 
3 .04637 .04678 .04662 .04630 .04629 
4 - .4 1 041 - .4 1 042 - .41  034 - .4 1 043 - .41  044 
5 .30784 .30169 .30474 .30993 .31  006 
6 - .24961 - .25236 - .251 1 8  - .299 1 4  - .24909 
7 - .  1 6337 - .  1 5988 - .  1 61 44 - .  1 6393 - .  1 6401 
8 - .01 286 - .01  074 - .01  1 64 - .01  321 - .01  326 
9 .0 1391 .0 1433 - .0 1 425 - .01  382 .01  379 

1 0  .45582 .4601 0 .45829 .45509 .45501 
1 1  - .01 654 - .01  231 - .0 1 4 1 7  - .01  726 - .01  73 1  
1 2  - .03881 - 03847 - .03864 - .03888 - .03885 
1 3  - .  1 5597 - .  1 5792 - .  1 5704 - .  1 5566 - .  1 5561 
1 4  - .08551 - .08443 - .08491 - .08570 - .08571 
1 5  .341 80 .34002 .34074 .3421 1 .342 1 3  
1 6  - .207 1 5  - .20986 - .20874 - .20667 - .20666 

*Dependent variable for regression 

Column Dependent Variable 

1 E M P  
2 EMP + 2 x YEAR 
3 EMP + GNPDEF 
4 E M P  + GNP 
5 EMP + POPN 

Table 7: Residuals from altered regressions using the Daisy 1 .2 .2  program. If the calcula­
tions are accurate, the columns should all be the same. 

All equipment is in factory cartons with manufac­
turers' warranty. Prices subject to change without 
notice. Most items i n  stock o r  sh i pped as received. J suPil/wXR£fiousE 

P.O. BOX 373 WALLINGFORD, CONNECTICUT 06492ORDER LINE ORDER HOURS 

x, = Body Weight x, = Liver Weight x, = Relative Dose y 
(grams) (grams) 

1 76 6.5 0 .88 0.42 
1 76 9.5 0.88 0.25 
1 90 9.0 1 .00 0.56 
1 76 8.9 0 .88 0 .23 
200 7.2 1 .00 0 .23 
1 67 8.9 0 .83 0 .32 
1 88 8 .0 0 .94 0.37 
1 95 1 0.0 0 .98 0.41 
1 76 8.0 0.88 0.33 
1 65 7.9 0 .84 0.38 
1 58 6.9 0 .80 0 .27 
1 48 7.3 0.74 0.36 
1 49 5.2 0 .75 0.21 
1 63 8.4 0 .81  0.28 
1 70 7.2 0.85 0.34 
1 86 6.8 0.94 0 .28 
1 46 7.3 0.73 0.30 
1 81 9.0 0 .90 0.37 
1 49 6.4 0.75 0.46 

Table 8: Data used in regression analysis to determine the percentage of a drug absorbed 
by ra ts as a function of their body weigh ts. (Source: S. Weisberg, Applied Linear Regres­
sion. See reference 4. ) 

MONDA Y-FRIDA Y 
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Unsurpassed Iછ in the Middle East ... 
that's the Slieraton stylܝ 

The Sheraton style is providing today's traveller with the utmost i n  luxury throughout the Middle East. 

From state of the art busi ness facil ities and luxurious rooms, to exqu isite cuisine a n d  a tradition of fine service 
and hospita l ity. So on your next trip,  come experience Sh eraton's style in the Middle East. 

Cairo Sheraton-Sheraton is your business and pleasure headquarters in the city of Cairo. Enjoy outsta nding service, a 
variety of orienta l a nd Middle Eastern cuisine, outdoor pool and top of the l ine business facilities. 

AI·Badr Jeddah Sheraton -Luxury styled to today's businessman. Centrally located to dip lomatic and commercial centers. 
Enjoy our glass d omed pool , health club and the a mbiance of our elegant restaurants. 

Montazah Sheraton·Aiexa -The newest hotel in Montazah , situated on the clear b lue waters of the Mediterra ean. 
Sheraton's l uxury offers excellent meeting facilities and an outstanding choice of international  cuisine. 

Hellopolls -In Cairo's most fashionable suburb, convenient to downtown, I sites. 
the atmosphere in our variety of international  restaurants, exciting lo bby ® lounge a n d  excellent business facilities. 

Sher.abn 800ͼ25ͼ535 
HOTELS & INNS, WORLDWIDE OR CALL YOUR TRAVEL AGENT 

Circle 417 on Inquiry card. 
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Body Liver Relative Percent
Weight Weight Dose Absorbed 

Body Weight 1 .0 .5000 .9902 . 1 51 1 
Liver Weight 1 .0 .4901 .2033 
Relative Dose 1 .0 .2275 

Table 9: Correlations between sets of the table 8 data collected in an experiment with rats. 

Cons anRat Data Body Weight Liver Weight Relative Dose t t 

Glim - .021 246 .01 4298 4 . 1  781 1 .265922 

Daisy 2.0 - .021 246 .01  4298 4 . 1  781 1 .265922 

digits of accuracy 5 5 6 6 
ratio 1 .0 1 .0 1 .0 1 .005408 

Daisy 1 .2.2 - .021 246 .01  4298 4 . 1 78 1 09 .265921 7  

digits of accuracy 5 5 6 6 
ratio 1 .0 1 .0 1 .0 1 .0 

HSD-Regress • 

A-Stat * *  - .021 . 0 1 4  4 . 1  78 .266 

digits of accu racy 2 2 4 3 
ratio 1 .0 1  1 71 1 .021 29 1 .00003 .99971 

Aida - .021 38 .01  369 4.2099 .26538 

digits of accuracy 2 2 2 2 
ratio .99373 1 .0286 .99245 1 .00204 

• HSD-Regress indicated problems in solving the equations. 

•• A-Stat 79.6 prints only three digits. 

Table 10: AccuraClJ of the analysis of the rat data shown in table 8. 

Text continued from page 567: 	 curacy available for this rat data as 

were all close to 1. The worst was 
about 3 percent too high, as shown 
in table 10. 

. Moral of the Story 
What can be learned from all this? 

Always check your input data . In the 
process of doing this study, I dis­
covered two errors. On the rat data 
I had erred when entering one data 
point on Glim, which made all pro­
grams disagree with Glim on the rat 
data. Thus, always check your data, · 

then do it again. 
Don't completely trust a statistical­

analysis program. Check it out with 
some simple tests such as those sug­
gested in this article. If the program 
has a facility to give you some diag­
nostic information, such as the deter­
minant, check it on every problem. 
The more useful test is the one based 
on adding an independent variable to 
the dependent variable. If the data 
are really important to you and you 
suspect them in any way, rerun the 
data on a mainframe using standard 
software. Suggestive signs are high 
correlations in the independent var­
iables, a small determinant, instabil­
ity in the coefficients, or a diagnostic 
indication from the program . •  
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· 
examines accuracy and speed considera­

means of checking on the stability of 
the regression. 

The second data set I used to test 
the statistical programs is a regression 
analysis of an experiment conducted 
on rats to determine the percent ab­
sorption of a drug as a function of 
body weight, liver weight, and 
relative dose. The relative dose was 
based on body weight, so there was 
a high correlation between body 
weight and relative dose. The data 
are given in table 8 and the correla­
tions are given in table 9. 

I did not run the data on Sas, nor 
are "true" results of 15 digits of ac­

they are for the Longley data. The 
comparisons here are with the results 
of Glim. Again, . HSD Regress de­
tected a problem with the data and 
refused to compute the equation 
based on three variables. It would 
give results based on two variables as 
long as relative dose and body weight 
were not those two-the high corre­
lation with those variables was too 
much for it to bear. The number of 
digits of consistency of A-Stat 79.6 
and Aida was again low compared to 
Glim, being about two digits. Daisy 
2 .0 and 1.2.2 and Glim agreed to five 
digits. The ratios of the coefficients 

tions. Its programs are concerned with 
elementary statistical analysis. I highly recom­
mend this one. 

3. 	 Kennedy, W J. , and J. E. Gentle, Statistical 

Computing. N ew York: Marcel Dekker Inc. , 
1980. Providing a wealth of information on 
problems in statistical computi ng, this oook 
is easier to read than Chambers's (ref. 1) .  

4.  	 Weisberg, S. Applied Linear Regression . New 
York: John Wiley and Sons, 1980. This book 
is a useful treatment of many regression 
topics, including diagnostic procedu res. 

Peter A. Lachenbruch earned a PhD in bio­
statistics at the University of California at l.J.Js 
Angeles. He is a professor of preventive medicine 
with the University of Iowa College of Medicine, 
Iowa City, IA 52242. 
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I On 
nsurance. 

The Assembly language Programming Series from Osborne/McGraw-Hill. 

I )  6502 Assembly Language Programming 
Leventhal Order #27-6 Sl8.95 
"The book that will probably get the 
reputation as being the 6502 Bible:· 

INTERFACE AGE 

6) 68000 Assembly Language Programming 
Leventhal Order #62-4 Sl8.95 
Covers 68000 assembly language program· 
ming in the explicit detail needed to tap the 
full potential of this highly evolved 
mrcroprocessor. 

11) The 8086 Book 
Rector, Alexy Order #29-2 Sl6.99 
" . . .  far superior to any other book about 
the 8086:' DR. DOBBS JOURNAL 

Z80 and Z8000 
are registered trademarks of Zilog Inc. 

©1983 Osborne/McGraw-Hill 

Circle 344 on inquiry card. 

2) 6502 Assembly Language Subroutines 
Leventhal, Saville Order #59-4 Sl7.95 
Over 50 ready-to-use subroutines. 

7) Z80" Assembly Language Programming 
Leventhal Order #21·7 Sl8.95 
"There may never be a beHer book on the 
Z80 assembler than this one . .  :· 

CREATIVE COMPUTING 

Before you hit the 
Frustration Key, reach for 
an Osborne/McGraw-Hill 
book. 

3) Assembly Language Programming for 
the Apple II. 
MoHola Order #51-9 S15.95 
Run programs hundreds of times faster 
and use less memory space than with 
programs wriHen in BASIC. 

8) Z80" Assembly Language Subroutines 
Leventhal, Saville Order #91-8 Sl7.95 
Over 50 useful subroutines to save you 
valuable programming time. 

By phone, call TO LL FREE: 800-227-2895. In California, 
call 800-772-4077. VISA a nd MasterCard accepted . By Mail, complete the coupon below and mail to Osborne/ 
McGraw-Hil l ,  2600 Tenth Street, Berkeley, CA 94710. 
All orders must be pre-paid. Check, money order, VISA 
and MasterCard accepted. Add shipping fees per item: 
$0.75 4th Class, $1.50 U PS,  $3.00 1st class/UPS Blue 
Label. California residents, add local tax. 

Allow 4-6 weeks for delivery. Prices subject to change 
without notice. 

× Osborne/ M c G raw- H i l l  

4) 6809 Assembly Language Programming 
Leventhal Order #35-7 Sl8.95 
"Leventhal appears to have a formula for 
producing programming manuals. If so, irs 
a good formula . . .  he has produced 
another clear and thorough manual for the 
serious programmer:· 

AMERICAN MATHEMATICAL MONTHLY 

9) ZBOOO" Assembly Language Programming 
Leventhal, Osborne, Collins 
Order #36-5 Sl9.99 
An excellent source reference for this 
powerful ,  l6-bitdevice. Filled with 
trouble-shooting hints and sample 
problems to guide the user to mastery of 
this "super chip:· 

5) 6800 Assembly Language Programming 
Leventhal Order #12-8 Sl8.95 
A complete reference to the 6800 instruc­
tion set and programming techniques. 

10) 808DA/8085 Assembly Language 
Programming 
Leventhal Order #liH Sl8.95 
" . . .  an excellent encyclopedia of assembly 
language programming:· BYTE 

r - - - - - - - - - - - -- -,  

I __Please send me a free catalog. Dept C-1 
1 Name 

I Address 

I City 

State Zip

I Indicate method of payment: _ Check/Money Order 

I _VISA/Exp. date __ _ MasterCard/Exp. date __

I Card # 

I Signature 

I Q!r
I 

ORDER # 

:
1 

Osborne/McGraw-Hill 2600 Te nth Street 
Berkeley, CA 94 710 

Tax 

Shipping 

TOTAL 

L - - - - - - - - - - - ­ - -'  
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Epson. · 

For those who need it, simplicity. 
One computec 
Two points of vi ew. 
The Epson QX-10 personal computet: 
To many, the Epson represents the 

ulti mate in  simplicity. 
· 

Just press a single key for the func­
tion you req uire: word processing, 
schecl uling, business graphics, address 
book or l"l le management. One key· 
stroke produces your program. There 
are no rigamaroles to remembec No 
disks to change. 

The result: you start to work 
im mediately. And you start being pro· 
ductive, im mediately. With step-by· 
step prompts. In plain English, not 
computerese. 

Simplicity itself. 
Or is i t  I 

Or, you can write your own , 
utilizing a variety of programming 
languages such as COBOL 80, 
FORTRAN 80; or MicrosoJi "' BASIC, 
which is included, ti·ee. 

Best of all, you wil l  run the 
so ftware of your choice on the 
computer of choice. The high· 
pertormance Epson. With 256k 
random access memoty. 1 28k dedi·  
cared video memory. The 
breathtaki ngly sensible HASCI"' keyboard. 
Dual 380k double 
density disk 
drives. 

2+2= 

EPSON 

The plain fact is that the ease of 
operation the Epson offers today is 
accomplished with a degree of tech­
nological sophistication most other 
computers can only promise for tomor· 
row - specitkally, fully i ntegrated 
software, operating in an interactive 
environment. 

The few other computers offering 
such "simplicity" cost $5 ,000 to $15 ,000 
more. And most other computers can't 
offer it at any price. Which makes 
one wonder exactly what they do offet; 
in terms of either simplicity, or 
peri(Jrmance. 

HOW MUCH CAN YOU DO 
ON THE EPSON? HOW MUCH 

ARE YOU READY TO DO? 

The Epson's ease of operation 
may spoil you, but it certainly won't 
l imit you. 

Case in poi nt:  evety Epson comes 
complete with an i ntegrated soft· 
ware system - Valdocs"' - to eft( xrlessly 
pro\'ide the basic functions tor wl1ich 
most people buy computers. But it 
is important to note that the Epson also 
comes with CP/M"'-80 2.2 .  So you 
c:m choose from h undreds of programs: 
dlJase !!,"' \.'(lordstm;"' Personal Pec w/,"' 
Superccilc,"' Micropla n,"' MBA General 
Lec(f!,eJ;"' Multipla n,"' Peachtext,"' 
SpellwrileJ;"' and Datauieu1"' just to 
name a few. 
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Graphics 
capabilities unequalled in 
its price range. A high resolution monitot; 
640 by pixels, tor clarity le\v com­
puters in any price range can ottec Plus, 
an RS-232C interface, a parallel printer 
i nterface, and internal space tor up to 
tive peripheral cards so you can expand 
your Epson as your needs requi re. 

One fu rther point: all these features, 
and qui te a few more, are incl uded 
in the Epson's $2 ,995 price. Some com­



llf Stm.:im. 

Epson. 
For those who can handle it, performance. 
purer companies ask you to pay extra 
to r features like these. Most can not offer 
them at any price. 

That, too, is performance. The kind 
of performance that can make choosing a 
personal computer ve1y simple, indeed. 

EPSON QUALITI. OR, WHY 
WONDER WHAT TERRIBLE 
KLUDGES LURK IN WHICH 

SLEEK BOXES. 

If you know computers, you 
know Epson. 
Epson 
printers set 
the industry 
standard 
tor quality, 
reliability 
and value. 
Rest assured, 

the same 
can be said 

for the Epson 
personal 

computeĮ: 
The satiSĭ'­

i ng silence of 
the slim, Epson­

designed disk­
drives is one way 

tor you to judge 01; 

tor an inside-out 
perspective, here is an 
exceqJt from a review 

by .Jim Hanson in the 
Apri l ,  1983 issue of 

Microcomputing.* 

"The Epson QX- 10 is soundly designed 
and executed. I looked hard and found 
no evidence of kludging or shorting out 
anything in the name of  economy. All 
the connectors have gold on them and are 
of quality manubcture. The printed 
circuit boards <u·e heavy, with soldermarks 
on both sides of doubt"e-sided boards. 
The circuit boards are completely silk­
screened vvith component labels, and the 
layout is as professional and clean as 
you will  ti nct anywhere:' 

lsn't this what you expect? After all, 
it's an Epson. 

A WORD TO THE WISE: 
GET YOUR HANDS ON 

THE EPSON. 

ls the Epson a simple, easy-to-use 
computer h:Jr begin ners? Or a sophisticated 
high-performance computer tor the 
experienced? The answer is "yes." And 
when you think about it ,  aren't those two 
computers the one you need now 

For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll­
free (800) 421-5426. California resi­
dents, call (213) 539 -9140. 

•Exct..'J111 reprintL·d by pl'rntissilm (If 1\l ii..TIK.< >mputing Magazilll.'. 
All rights rL"sern.:d. 
CP/i\1 is a tr:àekmark of Digit:•l lh.:se:m.:h. ln1.:. 
Vakl< x:s :1nd 1-tA."iCI :tn.: tradc.:.·marks <>f Rising Star lndustriL'S. 
dBa..,t• I I  is :1 tr:Kh.:lll:lrk of Asht1 m:l]HL'. 
\Vordst:tr is a trademark of Mkropro. 
Person:ti i>L"arl i!; ;t tr:tdemark tlf P�.._·arls.. )ft. 
Spellwritcr and Supcrc:tk an.· tr:llkmarks 
Minopbn is :t tr:tdcmark of Ch:111g l..;ths. 

�·IBA General kdger is a tr:tdemark t Jf ^l  icro Busirwss 
Applic:Hi(111S. 

COBOI. /40, FOHTRA.!\J HO. _1 i  crnsoli. :111d 1\lultipbn 
an.: tradt·m:trks t>f 1\lit'J'( JS( J!i. 
PL·aduext is a tr:tdcrn:trk of Pt_·admL.·t_· Soli wan.:. 

EPSON 
STATE-OF-THE-ART . .  SIMPLICITY. 
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User to User 

Computing in Singapore 

Dear Jerry, 
Come, come, now, Jerry, I'm sure that 

you have very good reasons to dislike the 
"European standard;' as you call it ("Ter­
minals, Keyboards, and How Software 
Piracy Will Bring Profits to Its Victims," 
November 1982, page 394), but you really 
needn't act so heavy-handed. If IBM and 
DEC (and Olivetti, for that matter) want 
to "wreck" their keyboards, so what?·You 
are not compelled to buy their machines. 

(I may as well point out that I have been 
a touch typist for only about five months, 
and I have hardly used the Selectric lay­
out you rave about. So if there is some­
thing better, I have never experienced it. 
Although the M20 has incorporated the 
"European standard;' an Olivetti type­
writer I also have seems to have the Selec­
tric layout: the shift keys are large, and 
the single- and double-quote marks are 
to the right of your right pinky. I say 
"seems" because I haven't the faintest 
idea whether this is the Selectric layout . )  

Your points in the following paragraphs 
are good, though . The stupid thing we 
are talking about is indeed only a key­
board and should accommodate the user, 
not the other way around. The M20's key­
board is completely reprogrammable 
under PCOS (Olivetti's custom Profes­
sional Computer Operating System), and 
I can make it do anything I want. It really 
escapes me why all the other computer 
companies of note like Apple, Tandy, 
IBM, etc., opted not to have easily repro­
grammable keyboards. 

One thing disturbs me: disk formats. 
CP/M is supposed to provide some kind 
of standard . But if I go to a computer 
store, it has disks "for CP/M" in "the 
Apple/Softcard format," "the Northstar 
format," "the NEC format," and "the 
8-inch single-sided single-density for­
mat." A standard? It seems to me that if 
I want to run CP/M programs on my ma­
chine, I need to purchase 8-inch drives 
(not offered by Olivetti or by any other 
company for the M20) and transfer pro­
grams to 5 %  -inch floppies. Seems like a 
lot of trouble. 

I've noticed that most computer afi­
cionados like myself are male. There 
seems to be some kind of cultural condi­
tioning that we give our females: "No, 
Nancy, you can't use papa's computer. 

+-- Circle 338 on inqu iry card. 

Conducted by Jerry Pournelle 

That is for boys. Go play house:' Sigh. 
I'm looking for more pen pals my age 

(I'm 15) in the United States. Since you 
profess to have a cloud of kids causing 
chaos in Chaos Manor, perhaps you 
could recommend one (preferably female, 
because I already have a male pen pal in 
California) . I'm interested in computers 
of all kinds, but my greatest interest is in 
microcomputers (I don't have constant ac­
cess to minis, let alone mainframes) . I 
have used, for varying periods of time, 
ZX-81s, TRS-80s, Apples, Sords, and 
Picos (a learning machine made here in 
Singapore) as well as the Olivetti M20, 
which I have had for almost seven 
months. 

My latest computer-related interest is 
graphically presented perspective, i .e . ,  
when a computer creates pictures, using 
high-resolution graphics on the screen as 
the eye would see if an object were just 
behind the screen (see November 1982 
BYTE, page 474) . The mechanics of draw­
ing such a picture can become somewhat 
complex: you have to define the pitch, 
bank, and heading of the observer, you 
have to define the distance of the object, 
and you have to create "perspective 
plane" (usually the screen) in which to 
picture the projectors (imaginary lines 
leading from the object to the observer) . 
Unfortunately, my microcomputer does 
not run fast enough to give it lifelike 
animation. How I would like to have an 
HP9000, which has a full 32-bit architec­
ture, that can. It is a bit out of my reach, 
though, at S $120 000 (US $60,000). 

How I thought that a 16-bit computer 
was enough! After all, it can receive text 
much faster than I can type it, it can move 
convoluted blocks of text at blinding 
speeds, it can, with the appropriate soft­
ware, relate cells to other cells (like 
Visicalc and Multiplan), and it can utilize 
the microprocessor's block-move capabil­
ities to move pictures, albeit in two di­
mensions, around the screen faster than 
my eye can follow. But it cannot perform 
three-dimensional rotation fast enough to 
take advantage of the eye's visual per­
sistence, even without hidden-line 
removal . Picture refresh in three dimen­
sions takes an agonizing 2 seconds for a 
simple wire-frame house. 

Sometimes I feel very, very old, even 
though I am only 15. Due to a very 
pressure-oriented school system, where 

one must give more than a casual atten­
tion to school work, I cannot spend as 
much time as I'd like using computer 
systems. So I fall behind. And whiz kids 
like Eugene what's-his-name of Hewlett­
Packard fly far ahead, unencumbered by 
having to go to school or any of those 
mundane things like a mere mortal like 
myself has to do. 

Recently, I went to Computa '83, a 
somewhat large computer exhibiton here 
in Singapore (it was supposed to be the 
largest in Asia). I went there confident in 
my higher-than-average knowledge of 
microcomputer systems. Boom . 

Mainframes. Minis. And I didn't know 
the first thing about them. Do you know 
the Tata Elexi 6400, being a "full" 64-bit 
machine, can store 193 megabytes of 
memory? With 4 gigabytes on line? 

Oh, of course, there were those small 
machines like the Apple, the NEC, and 
the current crop of Japanese computers 
(strangely, many S-100 systems and the 
Olivetti M20 were not exhibited). But 
those were holdovers from the last show. 
Nothing new. 

The most common microcomputers 
here in Singapore are imitation Apple IT's, 
I am sad to report. Software as well as 
hardware piracy here is rife. Programs can 
be bought for only a few dollars above the 
price of a disk and photocopying the 
manual. There are shops in Singapore, 
run by otherwise honest people, that 
specialize in program copies. I was in one 
recently (no, not to buy anything, as I 
have an often troublesome set of 
scruples), and a man wanted to buy a 
copy of Sorcirn's Supercalc. The vendor 
offered it to him for about S $20, and he 
complained that that was too high! They . 
proceeded to haggle over the price, with 
the happy customer eventually walking 
out with the program and photocopied 
manual for S $15, no doubt to go home 
and try it out on a fake Apple II. People 
do not think twice before making and 
distributing copies to friends. 

It sometimes makes me sick. 
What's it like in America? 

Victor Chua 
1 Sunset Ave. 
Raffles Park 
Singapore 1128 

Republic of Singapore 

Great heavens, if you 're typical of 15-year-
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old students in Singapore, we should stop wor­
n;ing about competition from Japan and turn 
our attention fa rther west! 

I wish I had time to conduct a long cor­
respondence with you, particularly on what 
it's like in America; I wouldn't mind know­
ing what it's like in modern Singapore (when 
I was last there the British hadn't pulled back 
west of Suez, and there was insurgency in the 
Malay States) . 

Regarding disk formats, I have my own com­
plaints about that; fo rtunately, Lobo and 
Kaypro have come up with programs that read 
a nu mber of different fo rmats, and Tony 
Pietsch has written one we can use with the 
Compupro. There will undoubtedly be other 
translator programs. It takes a bit of time, but, 
after all, the micro industn; is still quite 
young. . . .  Jerry 

In Praise of APL 

Dear Jerry, 
Let me make a user's comment on APL, 

a language you recently said you propose 
to learn in the coming year ("The Debate 
Goes On . . .  ," August, page 312) . 

I am not a computer buff and not in 
your class as a language analyst. But I do 
use a computer at home (in BASIC and 
FORTRAN on celestial mechanics and 
correspondence) and at work (in APL on 
engineering, financial analysis, and 
reports) for several hours every day of the 
week and have done so for years. The 
focus is on the problem and the results. 

For complicated one-shot problems of 
the kind that arise in my work, APL is in 
a class by itself, in my opinion. The 
reason is that practically all of the func­
tions and operations on scalars, vectors, 
and matrixes that arise, in any number of 
dimensions, are optimized APL functions 
callable with just 1, 2, or 3 keystrokes. For 
example, I recently did a modest optical 
analysis that took around 900 lines of 
BAS IC. For comparison, the same job in 
APL is 45 lines. The convenience of APL 
is high for the working engineer who is 
not just cranking out numbers or text 
from canned routines but who is con­
stantly addressing new situations and 
writing new software. This is not to say 
that APL is weak for other uses, but those 
lie outside my immediate experience. The 
language is completely interactive and can 
be checked out line by line as it is written. 

Your remark that APL is interpreted 
(and hence, by implication, is slow) is 
somewhat wrong on two counts: first, the 
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multitude of APL functions are precom­
piled in efficient machine language, and 
the names are the addresses of these 
functions. Thus, the execution is quite 
fast. Second, if the analysis of some piece 
of a problem takes a week or more 
(typical) and the programming an after­
noon (FORTRAN) or half an hour (APL), 
a few seconds' difference in run time is 
irrelevant. 
Norm Peterson 
Santa Monica, CA 

Thank you for the clarification; I was a bit 
unclear in the article and should have men­
tioned that one of APL:s major advantages is 
that it's very fast. 

APL enthusiasts tend to be enthusiastic 
about their favorite language, and many report 
that they can solve problems while other pro­
gram mers are still th inking about an ap­
proach . In other words, APL is a hacker's 
delight, if by hacker we mean someone more 
concerned with getting the answer faster than 
with writing elegant programs. (Tha t's one 
definition; there are others, and I don't care 
to get into a debate on what the word hacker 
means. As Humpty Dumpty said of words, 
the important question is who shall be 
master. ) . . .  Jerry 

Don't Knock C 

Dear Jerry, 
In response to your article "The Debate 

Goes On . . .  " (August, page 312), I agree 
with much of what you wrote. However, 
I feel you were unreasonably harsh on C.  

You state that C produces overly large 
object modules because it was originally 
designed for use with Unix and lots of ex­
tra code has to be linked into the pro­
grams to let them run on microcom­
puters. This is misleading. Your sample 
program, 

/* simple.c */ 
I* A very simple program */ 
main( ) 

{ 
print£ ("This is a very simple pro­
gram. \ n"); 

calls a very complicated subroutine, 
print£. Even on the VAX 11/750 system I 
use (running Unix), this program com­
piles to code over 4000 bytes long. 

By making two changes, we can dra­
matically reduce the space needed. First, 

get rid of print£. On Unix you can replace 
it by the low-level system call write. 

The second change is a little hairier. On 
Unix, the program simple.c will compile 
to a loadable object file simple.o, which 
is then linked by the loader with a "start­
up" file, /lib/crtO.o, and the library 
/lib/libc.a. The code in crtO.o calls the 
routine exit, which eventually calls all 
sorts of routines to close files, print error 
messages, etc. The library libc.a also con­
tains the routine _:_exit, which does a 
quick and dirty exit. Putting it all together, 
we get: 

I* simple2.c */ 
I* A (somewhat less) simple program */ 
main ( ) 

{ 
/*Meaning of arguments: 

*I 

1 = standard output file 
descriptor 
". .  :' = string to be output 
31 = number of characters to 
output. 

write (1, "This is a very simple pro­
gram. \ n", 31); 

exit( ) 

{ 
_exit( ); 

The start-up code will now call the user's 
exit ( ), so the library exit ( ) is not load­
ed. The resulting executable code is 164 
bytes long. An even shorter alternative 
would be to rewrite the start-up code to 
call _exit or to do an exit system call in 
line. 

We can simplify the program by creat­
ing a library routine for printing strings: 

I* Quick and dirty string printing */ 
prints(s) 
char *s; 

{ 

or 

while (*s ! = ' \ 0') 
write(1,s + +, 1); 

I* A faster version */ 
prints(s) 
char *s; 

char *p; 
I* Make p point at the ' \ 0' at the 

end of the string. */ 
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IF YO U'RE SERIOUS ABOUT 
MAKING MONEY IN 

MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 

SHOWING YOU HOW. 

The U. S. Department of 
Labor projects job openi ngs 
for qual ified computer tech­
nicians wil l  soon dou ble.  
International Resource 
Development, lnc. ,estimates 
600% increase in these jobs in 
a decade. And most of these 

With N RI training you'll explore 
your com puter's registers, 
mem ory and input-output 
ports. You' l l  even write pro­
grams to control the circu its 
you've designed and bu i lt. 
You' l l  perform hundreds of 

chal lenging ex peri ments, al­
ways backed by a ful  l-time 
faculty ready to hel p you 

personally. 

will be new jobs, created by the 

When your N RI traini ng 
is complete, you' l l  be a com­
puter tech nician,  ready for 
your fi rst job - servicing, test­
ing or progra mm ing a l l  types 
of microco mputers - in a 
rewa rd ing and chal lenging 

expanding role of com puters. 

NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 

OF TECHNOLOGY. 

Many people a re afraid of 
losing their  jobs to computers, 
but thousands of jobs wil l  be cre­
ated for those who are prepared 
to meet the chal lenge. 

With N RI training, you'll be 
prepa red.  You ca have a profita­

ble, exciting 
· future as 

an expert 

Your NRI course will Include the new TRS·BO 
Model 4 with Disk Drive or the TRS·BO Color Com· 
puter with NRI Computer Access Card • . .plus a 
professional LCD multlmeter, NRI Discovery Lab 
and hundreds of demonstrations and experl· 
ments. It's all yours to keep. 

who can handle the operationa l ,  
progra mm ing a n d  techn ical as­
pects of al l  kinds of mi crocom­
puters and microprocessors. 

new career. 

THE CATALOG IS FREE, 
THE TRA INING IS PRICELESS. 

Send the postpa id card today 

LEARN IN YOUR SPARE TIME. for your FREE 
104-page 
cata log. 

NRI tra ins you in your own 
home, at your convenience . . .  no 

. cl  assroom schedules to meet, no 
need to quit your job. As a cl ass 
of one with complete cou rse 
materials and the backing of a 
staff of professional e lectronics 
instructors, you ' l l  get extraord i-

nary hands-on train ing on the 
latest, most popu lar mi cro­

uter: the new TRS-80Th1 
4 with Disk Drive. De-
to perform diverse per- For greater computer memory capacity, a double 

and business functions 
denslty dlsk drlve ls lncluded. 

and accept more software, the 
TRS-80 is to keep. 

LEARN HOW TO USE, 
PROGRNW AND SERWCE 

STATE-OF-THE-ART 
MICROCOMPUTERS. 

Through your carefully de­
signed NR I course, you ' l l  get a 
wea lth of practical experience. 
You' l l  build circu its .. .from the 
simp lest to the most advanced 
. . .  with your NRI Di scovery Labp 
You' l l  use a professional 4-func­
tion LCD digital multi  meter for 
ana lysis and trou bleshooting. 

TRS-80 is a trademark of the Radio Shack division of Ta ndy Corp. 

It's a va luable guide to opportu­
nities and tra in ing in the high­
tech revolution . You'l l  see how 
easily you become pa rt of the 
growing high-tech world of 
microcom puters. 

If the card has been removed, 
pl ease write to us today. 

N Rl 
NRI School o f  Electronics 
McGraw-Hil l  Continuing 

r Education Center そ 3939 Wisconsin Avenue 
washington, o.c. 2oo16 

We 11 gtve you tomorrow. 
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HAPPVO 

1-llܜl · s 

fllol'�l.u;.......,. 
'!riP _ _... 

pill.l.Ꮃ;&;,l"""""• 

$ 1 995 
$2599 

Grappler + 
Graphitti. 

$ 149 
$Call 

HOLIDAY 
SPECIALS 
OTRONA ATIACHE . . . . . . . . . . . $2595 
BASIS 108 128K CP/M 3.0 . . .  $1 999 
PROWRITER I . . . . . . . . . . . . . . . .  $369 
PROWRITER I I .  . . . . . . • . . . . . . . .  $659 
EPSON FX-100 . . . . . . . . . . . . . . .  $725 
RANA ELITE I . . .  . . . . . . .  . . . . . . .  $245 
RANA ELITE I I  . . . . . . . . . . . . .  . . . $380 
RANA 1000 (FOR ATARI) . . . . . .  $309 
BUFFERED GRAPPLER 

1 6K . . . . . . . . . . . . . . .  . . . . . . . .  $ 1 79 
32K . . . . . . . . . . . . . . . . . . . . . . .  $ 1  99 
64K . . . . . . . .  . . . . . . . . . . . . . . .  $239 

MULTIPLAN IBM, Apple l il l ie . $ 1 69 
IBM PC DSDD Drive 

. 

RANA . . . . . . . . . . . . . . . . . . . . . $299 
QUENTIN . . .  . . . . . . . . . . .  . . . $275 
FOURTH DIMENSION . . . . . .  $275 

LOGO 
Terrapin . . . . . . . . . . . . . . . . . . .  $ 1  1 9 
Krell . . . . . . . . . . . . . . . . . . . .  . . .  $85 

CUSTOMER SERVICE & TECH. SUPPORT 

401-274-0330 
Ask for New Catalog. 

800-843-4302 .150 Broadway, Suite 2212, N.Y. NY 11038 
Money Order, Cashier's Check, Personal Check, 
C.O.D. Honored. Add 1% on Credit Card. 

AMERICANEXPRESS& 
l 1 1 l  ྱྲsooo ffi ---­

Circle 197 on inquiry card. 

ACE 1000 w/color . . 
ACE PRO System 
ACE 1000 w/color, ACE 10 Drive, 
80-Column Card, ACE Writer I I ,  

. .  $799 

ACE Calc (80-Col. Spread Sheet) . . $ 1 295 
ACE 1200 ( 1  28K, (}ual Processor, 
1 Drive, 80-Col. CBASIC, 
CP/M & DOS . . . . . . . . . . . . . . $Call 
ACE Office Management System 
ACE 1200 w/2 Drives, 1/0 Card, 
WordStar, MaiiMerge, ACE Calc . . . $Call 

128K RAM, Dual DSDD (640K) Drives, 
Fully IBM Compatible 

64K wiSer, Par & Clock . . . . . . . $379 
128K $439, 192K $499, 256K $549 
MEGA PAK 256K Module . . . . . . . $289 

COMBO PLUS 
64K w/Serial & Parallel . . . . . . . $279 
128K $369, 192K $419, 256K $469 
I/O PLUS . .  . . . . . . . . . . . . . .  $ 1 29 
Serial $39, Parallel $39, Game $39 
OUADRAM 

OUARDBOARO 
64K . . $269 
256K . . . . . . . . . . . . . . . . . . .  $419  
512+ EXPANSION BOARD 

COM REX 
COMRITER I (P or S) . . .  
COMRITER I I  Parallel. , . .  
COMRITER I I  Ser (51<) . . . . • .  

DAISYWRITER 

$799 
$479
$509 

2000 EXP (48K BUFFER). $1019 
JUKI (18 CPS 15") . . . . . . . • . . . $525 
NEC SPINWRITER . $Call 
OUME SPRINT 11140 . . $ 1 345 
SILVER REED 
EXP 550P . $639 EXP 550S . . .$679 
EXP 500P . $439 EXP 500S . . .  $469 
TRANSTAR T315, T120; T130 & T140 . $Call

Quad 512+(64K) . . . . . . . . . . .  i2 1 9  
Quad 512+(256K) . . . . . . 399 
Quad 512+(512K). . . . • . • . . . 639 
OUADLINK . . . . . . . . . • . . $489 
MICROFAZER 
P/P (Parallel/Parallel) 
8K $125, 64K $199, 128K $309 
256K $589, 512K $899 
S/P, P/S, S/S 
8K $145, 16K $165, 32K $195, 64K $229 fN Power Supply . . . . . . .  $ 1 6.99 

$Call 300A . . . .  SCaliw/Superpack . $ 2649 
128K RAM, 10 MB Hard disk 

AMDEK 
300G. 
COLOR I .  
COMREX . 
OUADRAM 

$Call COLOR Ill . . .  S359 
w/Superpack . . . . . . . . . . . . . $3950 
Portable VP w/Superpack . . . . . . $Call 
COMPUPRO. . . . . . . . . . . . . . . $Call 
CORONA PC & Portable PC . . . $Call 
DIGITAL EOUPMENT CORP 

Rainbow 100 
EAGLE 

KAYPRO I I  64K w/Sottware . .  

$Call 

$Call 

KAYPRO IV, KAYPRO 10 . . . . . . . .  . 
IBM Compatible 128K or 256K . .  
MORROW DESIGNS 
MD2 64K, 2 SSDD Drives . . . . . . . $859 
MD3 64K, 2 DSDD Drives . SCali 
PIED PIPER . . . S995 
SANYO MDC . . . . . . $Call 
VICTOR 9000 (128K, 1.2MB Disk) . $2795 

BAUSCH & LOMB 
DMP 40 . . . . . . . . . . . . . . . . S879 
DMP 29 (8 COLOR 11X17 PAPER) . . 
DMP 41 (SINGLE PEN 22X17 INCH) . 

FOR APPLE lillie, Franklin Ace 

Fourth Dimension Super Drive . 
80-Col. w/64K (l ie Only) 

. .  $219 

. .  $209 
. $49 
$289 

. . . .  $ 1 09 

16K RAM . 
ALS CP/M Card . . .  
ALS Dispatcher . 
MicroSoft SoftCard . . . .  

. . .  . 

. . . .  . 
Pkaso card . . .  . 
Microtek Dumpling GX. 
Microtek Dumpling 16 (16K) . 
EPD Surge Protectors . 

AST RESEARCH INC. 

MEGA PLUS 

. . $225 
S 1 1 9  

. S95 
$ 1 29 

$99 
. .  
. . 

64K w/Serial & Clock/Cal . . . . . . $279 
128K S379, 192K S449, 256K S489 

COM REX 
CDMFILER 10 MB FOR QX-10 . .  
CORVUS 
6 MB . $ 1  895 
10  MB .  $2695 
20 MB . .  $3495 
XCOMP 
10 MB 
16 MB . 

EPSON 
RX-80 . . . . .  
MX-80 F/T I l l  . 

DAVONG 
5 MB .  
10 M B .  
Z 1  MB . ocs 
10 M B .  

MX-100 . . . . . . . . . . • . 

FX-80 . . . . . . . . . . .  . 
STAR MICRONICS 

$ 1 995 

GEMINI lOX . . . . . . . . . . . $309 
GEMINI 15/15X . . . . . . .  $419/$479 
OKIDATA 
MICROLINE 92 . $449 
MICROLINE 93 . . . . . . . . . • . $729 
MICROLINE 84 P .  $979 
C-ITOH 
PROWRITER I .  . $369 
PROWRITER II . . . . . . . . . . . . S659 
PROWRITER 8600 BP S995 
MANNESMANN TALLY 
MT160L (160 CPS) . . . . . . .  . . . .  $615 
MT 180l (15° Carriage) $845 
INFO RUNNER RITEMAN . $Call 
TOSHIBA P1350 . . . . $ 1 545 

C-ITOH 
F-10 STARWRITER 
F-10 PRINTMASTER 

$ 1  169 
S 1  589 

. . . . . . . .  $Call 

QUADCHROME (RGB FOR IBM) . . . .  .$489 
TAXAN 
RGB VISION I . $275 
WITH APPLE II+ CABLE & INTERFACE $345 

RGB VISION Ill . . . . . . . . . .  $519 
KG 12N ( 1 2" green) . . . .  $ 1 25 
KG 12N -UY (12" amber) . . . . .  $ 1 35 
USI Pl-1 (9" green) . . . .  $89 

ANCHOR 
MARK I . . . SCali MARK VIII . . SCali 
HAYES 
MICROMODEM I I .  . . . . . $275 
SMARTMODEM (300 BAUD). . . . .  $209 
SMARTMDDEM (1200 BAUD) . . . . .  $509 
SMARTMODEM 1200B for IBM . . . . S439 
SMARTCOM II (TERMINAL PROG) . . $89 
NOVATION 
CAT 300 BAUD Acoustic . . . . $ 144 
0-CAT 300 BAUD Direct . . . .  $ 1 55 J-CAT 300. . . . . . . $ 109 
APPLE CAT I I  . $269 
212 APPLE CAT I I  . $575 
103 SMART CAT . . . $ 1 79 
103/Z12 SMART CAT . . . . . . . . . .  $419 
SSM 
300 BAUD MODEM CARD . $239 
1200 BAUD MODEM CARD. . . . . . . $529 
TRANSEND 1/2/3 $69/$1 09/S209 
US ROBOTICS 
PASSWORD . 

FOR IBM PC SOFTWARE 

$Call 
SCali 

IUS AIR A/P G/l i/C 0/E . $389 
ANY THREE . . $975 
FOR DEC RAINBOW AND APPLE Ill 
PEATREE Gil AIR A/P 1/C 

PAYROLL . . . . . . . . . . . . . . . $499 
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for (p = s; *p! = '  \ 0'; p +  +) ;  
I *  So, p- s is the length of  the 
string*/ 
write(1,s, p - s); 

Here are some simple rules for getting 
compact object code for C:  

1. Be very careful with library routines. 
Calling print£ will probably mean 
loading the entire standard I/0 library. 
If space is critical, load or write a less 
general special-purpose routine. 

2. Use a peephole optimizer. The Unix C 
compiler has a very useful optional 
phase that makes local ("peephole") 
optimizations in the output code. It 
usually makes for substantial savings 
in both space and time. In my opinion, 
all compilers should have such a 
phase. 

3. Use register variables. The code will be 
more compact and much faster. Com­
pilers without register variables are 
cripples. 

4. Exploit the features of the language. 
Writing FORTRAN- or Pascal-style 

code with arrays instead of using C's 
pointer arithmetic will increase code 
size and running time. In fact, try not 
to use arrays at all. 

It is not difficult to get compact code 
from C. Remember that the Unix (ver­
sions ⨛ 6) operating system on the 
PDP-11 was written almost entirely in C 
and had to fit into a 64K-byte instruction 
space. 

The utility of C depends as much on 
the compiler as on the language. C is a 
systems programming language, a high­
level universal assembler, if you will. If 
your C compiler produces voluminous or 
inefficient code, 

· 
you might as well use 

Pascal. 
I don't understand your comment 

about readability. I find well-written C 
easy to read. It isn't self-documenting, but 
no language is. Your problems are prob­
ably caused by a lack of familiarity with 
the notation rather than any inherent 
obscurity in the language. 
Paul F. Dietz 
Canoga Park, CA 

Thank you for the explanation. My point 
was that the C language requires a bit more 
work than, say, Pascal or CB-80, a point 
which I think you 've illustrated ven; well. 

Those who use C a lot may not have prob­
lems recalling the notation and understand­
ing what they've done, but I know a number 
of good progrmnmers who don't work with C 
weekly and who have great difficulty in under­
standing what they did when it comes time 
to modifiJ it . . .  . Jerry 

Ada's Shortcomings 

Dear Jerry, 
I want to voice disagreement with the 

assumption that Ada will become a ma­
jor programming language. 

It is commonly believed that the De­
partment of Defense (DOD) will require 
Ada for all its programming. The June 30, 
1983, Electronics (page 54) gives the actual 
requirements-it will be used for all 
"critical systems" entering advanced 
development after January 1, 1984. A 
critical system would be something like 
an ICBM targeting program; payrolls, per­
sonnel record keeping, and test-data 

from Rhino ® 
The Scorpion is a versatile robot designed 
especially for the serious robot enthusiast. By 
following the detailed instructions included in the 
kit, you can build this highly sophisticated and 
entertaining device. With 32 1ines of 1/0 and 
complex machine intelligence capability, it is 
completely software programmable. Among the 
many talents of the Scorpion are its ability to see 
and read codes, to learn obstacle locations and 
avoid them, and to follow a tape on the floor at 99 
different speeds. 

LOOK AT THESE CHALLENGING 
AND EXCITING FEATU RES: 
RS-232 C serial interface allows the Scorpion to obey 
instructions and answer questions from any host 
computer with a serial printer interface. 
6502 m icroprocessor on board with BK of EPROM and 
2K of RAM, expandable to a full 64K system. 

The special Scorpion language with 30 instructions is 
explained in detail in  the 1 30 page manual (BY2 x 1 1  ) 
accompanying the kit 

ALL FOR THE UNBELIEVABLY LOW PRICE OF $660.00! ! !  

The two axis optical scanner provides data for pattern 
recognition and camera experiments. Over a 300 
degree scan in both vertical and horizontal planes. The 
visual patterns can be displayed in the computer CRT. Available at computer stores everywhere. 

Or order direct and receive a 1 0% Introductory Factory Rebate through 
January 1 ,  1 984. 

1 30 page manual only $20 prepaid. 
Dealerships currently available. 

Prices and specifications subject to 
change without notice. 

Circle 529 on inqu iry card. 

RHINQ 
R 0 B 0 T s 

Order today: 
Rhino Robots, Inc. 
P.O. Box 4010, 2505 S. Neil St. 
Champaign, IL 61 820 
21 7/352-8485 
Telex: 3734731 RHINO ROBOTS C 
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number crunching are not critical sys­
tems. Obviously, the bulk of DOD pro­
gramming is noncritical and won't be re­
quired to use Ada. Another item on the 
same page said that the first Ada compiler 
has passed certification (Rolm and Data 
General, for the Eclipse MV and a Rolm 
supermini). I hear, unofficially, that this 
compiler is the slowest measured entity 
since I tried out for my high school track 
team. The July 14 issue of the same pub­
lication (page 49) announces another 

compiler due for certification in 1984. It 
compiles for several 16- and 32-bit CPUs 
and is claimed to be acceptably fast . 

In short, we're dealing with a major 
language for which only one compiler ex­
ists, with few on the horizon. Since DOD 
won't allow subsets or extensions, we can 
expect this situation to continue for a 
while. Of course, there are some 'J\da" 
compilers that aren't mil-spec, to allow 
practice for real Ada, but these give up 
one of the language's few endearing 

qualities (portability), and you're practic­
ing to use a language that barely exists in 
the real world. I'm not even sure what 
portability means when an update to an 
operating system may render your stan­
dard Ada compiler nonstandard, but let 
that go. 

The big advantage to Ada, by most 
writers, is DOD support. As previously 
mentioned, this support is not as great 
as is typically claimed. I won't embarrass 
anyone by naming the Air Force Base in 
whose computer labs I worked this sum­
mer, but they don't plan to do any Ada 

EXCEL SYSTEMS CORPORATI ON'S 
UNLIMITED WARRAN1Y 

RESULTS 
At Excel Systems we set our standards very high - to help you meet 
yours. We want to raise your expecta tions, your goals, and your effec­
tiveness. We produce Software designed by real people for the real 
world. 

ARIS Action Resource I nformation System is the work proces­sorthat leads you to success. ARIS organizes your needs, your 
priorities, and your activities, and goes on to create a more effective 
you in action ARIS dials your calls, writes your letters, confirms 
your meetings, and prepares your schedule. ARIS prompts you to 
add personal, professional touches, for a style that gets noticed. 
ARIS is the new era of software - here for you today. 

ARIS is results! 

DECIDE Today's world demands clear decisions. How well you 
solve problems determines how good you feel and how well you 
perform. DECIDE is your personal counselor, leading you through a 
short series of processes to resolve your problem. ' 

DECIDE is results! 

PROTYPE Without effective keyboard skills you'll never 
harness the full power of your desktop computer. With PROTYPE 
you develop professional typing speed and accuracy in private, in a 
few weeks. PROTYPE is results! 

MNU Tired of searching through disk directories for your favo rite 
programs and giving your computer endless commands? Create a 
master menu that lets you move in and out of programs with a sing­
le keystroke. Design reminders and use instructions that really work 
because you wrote them. And, you decide where they appear. MNU 
isn't for programmers, it's for you! 

MNU is results! 

SYSTEMS CORPORATION 
655 Redwood Highway. Suite 311. Mill Valley, California 94941 

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you. 
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programming . Ever. Part of it is laziness. 
COBOL and FORTRAN work, and they 
know those already. Another part of it is 
the fact that Ada is so powerful, so big, 
with so many bells and whistles, that 
they're afraid that they'll shoot them­
selves in the foot with it. The language 
offers plenty of opportunities for odd data 
combinations (one example) to send the 
program into unpredictable activity and 
very little to stop you from writing that 
sort of program. C.A.R.  Hoare's com­
ments in the February 1981 Communica­
tions of the ACM on this difficulty are more 
than I can improve upon. 

It would help if Ada had a semiofficial 
subset that would be small enough to 
allow it to be thoroughly learned and still 
big enough to be useful. This would re­
quire a DOD policy reversal (unlikely) or 
action by IBM or Japan's MITI (Ministry 
of International Trade and Industry) . No 
one else is big enough to set a standard. 
It's probably too late to get that done 
before word gets around that Ada is an 
overgrown specialty language or before 
Congress finds out that the Pentagon has 
been throwing money at this project for 
years without a line of usable code to 
show for it. To put it in one sentence, I 
can't see anybody using Ada unless he's 
being forced to use it, and there won't be 
many people in that situation. 
Philip R. Mclean 
University, AL 

Today's mail brings both your letter and a 
brochure from Telesoft, which claims to have 
Ada compilers for the IBM PC and the 68000 
chip. Many other Ada compilers are appear­
ing, according to my friends on the computer 
networks. 

Certainly it has taken longer than anyone 
expected to get good Ada compilers, and I 
gather the first ones-even for very large 



--AGAIN!--
LIGHTNING STRIKES 

When we introduced our LIGHTNING ONE 
in January of 1 982 it was the fastest CPU 
board on the S l OO BUS available. Now our 
LIGHTNING 286 replaces the LIGHTNING 
ONE as the fastest board on the S l 00 BUS. We 
have incorporated the Intel 80286 micro­
processor on a CPU board that again brings new 
levels of performance to micro-computers. The 
80286 is capable of supporting up to 1 6  megabytes 
of physical memory and up to l Gigabytes of virtual 
address space when utilized in virtual address 
mode. In real address mode, the 80286 is compatible 
with the vast library of 8086/88 programs already 
written.  We have the three major operating systems 
available immediately on our LIGHTNING 286, no need 
to wait for third party support to take advantage of this 
exciting new processor. 

For users who demand the best, it's 
time to step up to the LIGHTNING 286. 

INTRODUCTORY 
PRICE 

The LIGHTNING 286 has the 
following advanc ed fe atures: 

• Up to 64 Kbytes of onboard EPROM • 9 Ve ctored interrupts expandable to 65 
levels• Full compliance with IEEE 696 .• Multi-layer board for low-noise reliable 
operation 

In addition to these fe atures, a high speed memory bus 
extension port has been included that will allow extension of 
the memory with a high speed dynamic memory board. The 
use of the companion memory board will allow use of an 8 
Mhz 80286 without memory wait states. The board will contain 
l Mbyte of memory, and will allow cast efficient expansion of 
80286 memory space. For now our low price, high 
performance static memory boards will work with the 
LIGHTNING 286 without wait states. 

LDP also offers a complete line of high performance SIOO bus 
board products & support for the system integrator . 

• LIGHTNING ONE***8086 /8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up 
to 10 MHZ operation . .  . . .  . . . .  PRICES start at $425.00
• HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock 
calendar, Hard disk controller host interface . .  . . . .  . PRICE $325.00
• LDP128/256K DYNAMIC RAM 
Advanced dynamic R A M  with L S I  controller 
for failsafe operation, parity . .  . . . . . . . . . . . . . . . . .  .Price l 28K - $495.00, 256K - $795.00
• RAM67 HIGH PERFORMANCE STATIC RAM High speed (l DOns) low power CMOS 
static RAM. 1 28K bytes, extended addressing . .  PRICE $1200.00 
• LPD72 FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, 
both 8' and 5 \4 '  inch drives simultaneously . . . . . . . .  .PRICE $275.00 

*CP/M-86, MP/M-86 and CONCURRENT CP/M-86 are trademarks of Digital Research . 
**MS-DOS is trademark of Microsoft. 
***Ligh tning One is trademark of Lomas Data Products, Inc. 

Circle 269 on inquiry card. 

• LDP88 8088 SINGLE BOARD COMPU TER 8 0 8 8  C P U ,  l K  R A M  , 8K E P RO M ,  
Monitor R S 2 3 2  serial  port , 8 vectored inter-
rupts . . . . . . . . . . . . . . . . .  . .  . .  . . .  . . . . . .PRICE $349.00
• OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 to 1 9  200 baud operation real time 
clock interrupt. Ideal for multi-user systems such as 
MP/M-86 . *  . . . . . . . . .  . . . . . . . . . . . .  PRICE $395.00 
All of LDP boards are fully tested to exacting 
standards and carry a one year warranty. We 
specialize in 1 6-bit products & support the four 
major operating systems for 1 6-bit processors: 
CP/M-86*, MP/M-86, CONCURRENT CP/M­
86*, and MS-DOS (PC-D OS). 

If your application requires 1 6-bit computing 
power and 
versatility, call 
Lomas Data 
Products today. 

Dealer inquiries invited. 
LOMAS DATA PRODUCTS, INC. 066 Hopkinton 
Road, We stboro, MA 0 1 5  8 1  D Tel: (6 1 7) 366-6434 

BYfE November 1983 581 



User-------------------------------------------------------------

• • 

User to 

machines-were very slow indeed, but that 
situation is rapidly changing. Whether that 
will cause military programmers to rewrite 
"nonurgent" programs into Ada is another 
matter, of course. 

It's the urgent ones that concern me. I had 
in mind the Hoare comment when I mentioned 
the difficulties of verift;ing Ada. 

You certainly raise some interesting points, 
and I'd be pleased to hear from other readers 
who have ideas on the subject . . . .  Jerry 

Pro Power 

Dear Jerry, 
With respect to the quality of software 

documentation, I recommend Power to 
your attention : I find it very easy to use 
by (1) skimming through the manual once 
to fif.ld out what kind of things it will do 
for me, (2) referring to the index or the 
enclosed reference card for a specific ap-

The Data Defenders 

he Ring King™ Data 
Defenders. A rugged defense 
against grit sharp objects, 
bending and a l l  other enemies 
of magnetic media. 

New Tray. The Ring King 
070 Tray has an attached, · 
hinged l id that locks. Built-in 
handles for easy moving. Inside 
are seven rigid d ividers and 
room for 70 mini diskettes. 

Flip File. Closed, it's a vinyl 
binder that protects 20 mini 
diskettes. Open, the cover flips 
up and out of the way to pre­

sent diskettes for fingertip 
selection. 

These Data Defenders can 
organize and protect your data. 
Visit your Ring King dealer or 
write for our Diskette and Data 
Fi l ing Systems Cata log. Ring 
King Visibles. Inc.. 22 1 0  Second 
Ave., Muscatine. Iowa 5276 I
(800) 553-964 7,  
in Iowa (3 1 9) 263-8 1 44. 

LEADERS IN 

DDDDD :;:: ,. 

• t ... : I  I I I 
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plication, and (3) checking the detailed 
explanation of the particular command 
for how to use it. 

The main reason I got Power was to try 
to rescue the information on a couple of 
disks (I bought a couple boxes of cheap 
disks before I learned better) with 
damaged directories. I was delighted with 
the results: it turned out that the glitches 
in both disks were ir1 an unused part of 
the directory track, and with Power it is 
possible to read and transfer anythirlg on 
the disk except the 128-byte sector where 
the damage is. It is also possible to alter, 
byte by byte, anything anywhere on a 
disk, again excepting any damaged sec­
tors. I have used this feature to get rid of 
a pestiferous and unnecessary warning 
message ir1 Wordstar. There are a number 
of other very convenient utility programs. 

On to another subject. I much dislike 
the amber-trace CRTs that are being 
pushed on computer users now and 
much prefer the traditional green. It is 
true that yellow is the most easily iden­
tified color (hue), but it also remains true 
that the spectral sensitivity of the human 
eye is highest in the green, and I main­
tain that, for a monochrome display, sen­
sitivity is more important than color dis­
crimination . I have a friend who uses an 
IBM PC at his work, and he recently re­
placed a green monitor with an amber 
one because it was easier for him to read. 
It turns out that his problem is thᎲt he is 
at the age where he is still trying to fight 
off the effects of presbyopia, and he won't 
get glasses yet. I use trifocals myself and 
have found it very desirable to get a pair 
of glasses with single lenses, focused for 
the distance at which my keyboard, 
monitor, and printed information all lie. 
H. Orlo Hoadley 
18 Kingsberry Dr. 
Rochester, NY 14626 

I reviewed an early version of Power over 
a yea r ago. Perhaps it's time to look at an up­
dated version. Thanks. 

As to amber screens, de gustibus non est 
disputandem-it's a matter of taste. Some 
love them . . . .  Jerry 

Duplicating the Original 

Dear Jerry, 
I have been trying to find out about the 

differences between machines built 
around a chip and machines built to take 



So 

AID DIA 110 

"There's no magic to using your 

personal computer for data acquisition:' 


DATA ACQUISITION FOR PC'S 
12-BIT 12-BIT DIG ITAL PRDG. SOFTWARE 

CLOCK LIBRARY 

IBM PC'" X X X X X 

APPLE I I '" X X 

Tl PROFESSIONAl'" X X X X X 

DEC RAINBOW '" X X X X X 

COMPAQ'" Portable X X X X X 

ኾ· · ...... ...... 

There's no trick to it. 
It's as easy as calling Data Translation. 

take your choice of our new single board 
plug-ins and bring complete analog and digital VO 
capabilities to your personal computer. 

Whether you're working in laboratory 
research or industrial process control, our single 
boards can give you measurement and control 
capabilities without having to spend big bucks. 

And who knows that better than the lead­
ing supplier of low cost data acquisition boards, 
systems, and software? 

Our boards include multi-channel AID 
with programmable gain, D/A, digital VO, a pro­
grammable clock and many have direct memory 
access capabilities. With power and performance 
to match your PC, our analog interfaces provide 
12, 14, or 16-bit AID resolution and direct con­
nection for high or low level signal inputs . 

And these boards are easy to use. They 
plug into the PC's backplane. No messy external 
boxes or cables. User input connections are 
simple with our compatible line of screw termi­
nal panels for all of the VO capabilities. 

And comprehensive user manuals with 

Fred Molinari, President 

many programming examples get you up and running fast. 
These easy to use, and easy to program boards are 

highly reliable at a very low cost, and of course fully backed 
by Data Translation's service and support team. 

So why look any further? No other analog VO systems 
can offer PC users such quality, 
power and performance for such 
a reasonable price. 

But you probably expected 
that. After all, making data acquisi­
tion easy is what we 're all about. 

And that's no illusion. 

Call (617) 481-3700. 
Data Translation is the leading supplier 
of personal computer hardware and software 
for data acquisition and control. 

See our 192 pg. new 
supplement in Gold 
1984, Vol.  III, and our 336 pg. 
catalog/handbook in Gold 
Book 1983. 

World Headquarters: Data Tra nslation, Inc. ,  100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951-646. 
European Headquarters: Data Tra nslation, Ltd., 430 Bath R d . ,  Slough, Berkshire SLI 6BB England 106286) 3412 Tlx 849-862. 
IBM PC is a registered trademark of I B M .  Apple II is  a registered trademark of Apple Computer Corp. Tl  Professional is a registered trademark of Texas Instruments, I nc .  
DEC Rainbow is a registered trademark of Digital Equipment Corp. COMPAQ is a 'registered trademark of COM PAQ Computer Corp. 
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any chips. For instance, if I bought a Corn­
pupro and put an 8088 card in it, would 
I then be able to run anything written for 
a PC? Besides just running, would it run 
as fast or as efficiently? It seems clear that 
any sort of simulation can never perfect­
ly duplicate the original, so software writ­
ten for that original can never be entirely 
functional . And if I plug a 68000 card in 
there, can I go and buy anybody's Unix, 
or do I have to wait for Cornpupro to set 
it up? I am a fairly clever lad with a ham 

radio license (expire d), a smattering of 
physics, and a lot of curiosity. I would 
love to get a machine that would let me 
play with all of the newest chips, but 
more important is to be able to play with 
all of the new software, which nowadays 
seems to come out on Apple and PC 
before anything else. 

After-market hardware seems to follow 
the same trend: I can get voice-recogni­
tion equipment for under $1000, but only 
if I have an Apple or a PC. I guess what 

TSL 's new 
Hard Disk Drive 
FALCON stores 

30 MILLION BYTESFormatted 
and 
* insta l ls  in  minutes on your I BM-PC 
* can be configured to run either under DOS 1 . 1 or 

DOS 2.0 

* the disk control ler uses error correcting algorithms 
for m a xim um reliability. 

* uses high qual ity CDC WREN hard disk for storage.  

TSL's FALCON store s  n in e ty tim es as m u c h  data a s  
yo u r  PC d o u b l e- s i ded f l o p p y  d i s k s .  

TS L's  I N T R O D U CTO RY P R I C E  saggsoo !iiƞƟed 
offer 

i n c l udes a f u l l  
9 0  day warranty. 

To order yo u r  FALCO N at t h i s  price or to f i n d  o u t  i f  
FALCON i nt e rfaces w i t h  yo u r  PC, c a l  l (31 4) 343-91 40 
o r  w r i te :  

FALCO N 
T S L  
D e p t .  1 1 -838 

306 A x m  i n ster  D r ive 
Fenton , MO 63026 
Dea ler in quiries in vited 

A lways a s tep a h  ead. 
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it works down to is whether to just get 
a PC for the softwar ,e support com­
petitive pricing. What is the difference, 
really, between a PC · and a Cornpupro 
from the inside out? You were the first 
person I carne across who actually 
seemed to have owned and used a lot of 
this stuff. 
Charles L. Convis Jr. 
Mcloud Biosysterns 
314 Rigg St. 
Santa Cruz, CA 95060 

S-100 systems can in theon; emulate other 
systems, but there are problems. The graphics 
are different, and the ROM software in the 
PC is different. The answer to your question 
is, alas, sometimes, and it depends on the soft­
ware. I wish I didn't have to be so ambiguous . 
. . . Jerry 

Pro p-System 

Dear Jerry, 
While I admire your science fiction and 

your amazing capacity for work, your re­
cent user's column about the Sage Com­
puter and the p-Systern ("Sage in Bloom, 
Zeke II, CBIOS Traps, Language Debate 
Continues;' March 1982, page 218) calls 
for some criticism. Your view of the p­
Systern as a bug was completely negated 
a few lines down by stating that it was the 
fastest system you had benchrnarked. You 
later mention that the p-Systern points 
one back to the editor during a syntax er­
ror, one of many good features that have 
been in the system for several years . 
Otherwise, you have nothing good to say 
about the system. In comparison to your 
favorite CP/M, one should fairly point out 
that the integrated system of languages, 
operating environment, editor, and 
utilities is quite powerful and allows one 
to keep automatic libraries of compiled 
program segments, automatically date 
files, and maintain volume names for 
disks that ensure that the proper disks are 
being used. Many other features, such as 
l/0 redirection, the monitor function, 
chaining, and concurrent processes make 
the system a joy to use. You might have 
pointed out that the p-Systern was first 
developed as a student operating system 
and is thus a lot "friendlier" than CP/M 
or Unix in the humble opinion of this 
user. If you don't like Pascal, you might 
have pointed out that one can use the p­
Systern with BASIC, FORTRAN, Lisp, or 



Modula-2, the latter being mentioned in 
your flash as being available without 
mentioning that it is the p-System that 
supports the version you acquired. 

Finally, the reason the p-System on the 
Sage is not a bug for me is that if I bought 
one, having chosen the p-System two 
years ago for its excellent features, I could 
take my entire environment of programs, 
printer controllers, my nifty banking pro­
gram, and the procedure that signs my 
nam�?, and install them painlessly on the 
new system. No new versions of BASIC 
to learn, no new software to buy, just a 
continuation of the growth and power of 
my computing environment. That is 
worth a lot. 
Joseph A. Gear 
Vernon, Ontario 
Canada 

I confess some unfamiliarity with the p­
System, and thus have little right to strong 
opin ions; certainly there are a number of Sage 
users who consider the p-System a definite 
plus. However, do recall that my son Alex and 
his young lady friend are both students at the 
University where UCSD Pascal was devel­
oped, so I have the benefit of advice from peo­
ple pretty thoroughly familiar with it. 

I don't myself care for the general philosophy 
of the UCSD operating system; but again, that 
may be prejudice due to unfamiliarity. There 
certainly are a number of satisfied p-System 
users: after all, Carl Helmers, former editorial 
director of BYTE, is so enamoured that his 
license plates read P-CODE! . . . .  Jerry 

Naming Names 

Dear Jerry, 
For "pseudo disk;' how about "virtual 

disk," and for the "box that contains. . . 
bus and power supply," "crux ." 
M. Gary Cohen 
Searsport, ME 

I like "virtual disk." "Crux," though, eludes 
my affection. Thanks . . . .  Jerry 

Logo: No Go 

Dear Jerry, 
While reading my kids a story, it oc­

curred to me· that somebody should 
vocalize the analogy of "The Emperor Has 
No Clothes" to "Logo Is a Fraud:' The en­

tire Logo mystique (even the normally 
sensible BYTE devoted an entire issue to 
its perpetuation) is supported only by a 
bunch of "educators" and several thou­
sand defrauded kids. I say defrauded kids 
because they could have learned all that 
Logo has to teach by playing any of 
several games (e.g., Face Maker, Deedle 
Drawing, and Kids' Programming Lan­
guage) . Had they been taught BASIC, 
they could have had the rudiments of a 
useful language. My own experience with 

Circle 422 on inquiry card. 

my kids and others says that any kid who 
can understand Logo can do similar tricks 
with print statements on any computer 
with graphics. (Yes, I am saying a ZX:-81 
could replace all of Logo.) 

I just hate to see the entire computer 
community acting as if Logo were some­
thing useful when common sense says it 
is baloney. Try to purchase a useful pro­
gram in Logo! 
Pat O'Neil 
Tempe, AZ 
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I have no real experience with Logo. What 
I've heard is good, but it does seem strange 
that we don't have it running on more 
machines. 

I must say I've not heard others express your 
particular view, but, then, I've not heard 
many views at all . .  . . Jerry 

· 

On Heath Kits 

Dear Jerry, 
I recently purchased the Z-100 and find 

it to be versatile, powerful, and feature­
packed. Heath/Zenith has done a good 
job (I built mine). I have an additional 
complaint about the system that you 
didn't mention in the review-the fan 
noise. I have the Z-100 in my office at 
home and find the fan noise quite objec­
tionable. I also quite agree with your 
criticism about the keyboard. It was a 
design error not to have built the Z with 
a removable keyboard. I hope to have 
mine removed in the near future. 
Wayne Hatter 
709 Wakefield Rd. 
Neptune, NJ 07753 

We are still pleased with the Z-100, despite 
the noise. If you manage to detach the Z-100 
keyboard, let me know how! . . . Jerry 

Dear Jerry, 
Although I have been involved with 

programming since junior high school on 
everything from HP and IBM mai.).1frames 
to calculators, I have recently been bitten 
by the personal computer bug. I am con­
sidering starting with a Heath kit such as 
the H-100 but have never seen one (or any 
Heath product, for that matter). What is 
your opinion of the products from Heath/ 
Zenith? Also, I have not noticed a vast 
amount of compatible software. Do you 
ɖnow if it is available butjust not listed 
in favor of the more popular computers? 

I am also a little confused when it 
comes to CP/M. what's the difference be­
tween CP/M-86 and CP/M 2.2, etc . ,  and 
will any CP/M software run on any CP/M­
compatible computer? 
llt. James Blue 
583rd Ordnance Co. 
APO NY 09078 

-' ..../ 

· · . · · · · . . .  ᵋusmAl'O DI:R . .ഃ··· 
OnE ITEP BEYOnD... 
We service what we sell 
At TriStar you ' re more than just a computer pri  ntout in a s h i pp i n g  
room. W h e n  you cal l  TriStar or  v is it o u r  showroom yo u' l l  ta l k  to 
people with more than 1 2 years of experience i n  the com puter 
i nd ustry. We k now what it takes for you and us to be successfu l .  It 
takes service. 
Dealer Friendly 
• Com petitive p rices • Prompt de l  ivery 
• M ai ntenance and repair  

Economy and S"rvice 

• Sales leads • Tech n  ical  and market i n g  
support 

G et the economy of ma i l  order p l u s  service. We service everyt h i n g  
w e  s e l l ,  wh ich  i n c l u des: 
• Victor 9000 • Fu l l  l i ne of pr inters 
• Corvus Systems andȠsoftware 

7nRJ ચliilfKi · -vA TA!S YSJᵌ 
TriStar Data Syslems. Cherry Hill lnduslrial Cenler, 2 Keys lone Avenue. Cherry Hill, NJ 08003 609·424·4 700 .. 2 1  5-629-1289 
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I like the Z-100 but cannot comment on the 
kit version because I have never built one. 

CP/M-86 is 16-bit for an 8086 or 8088 
CPU; CP/M 2.2 is for an 8080, 8085, or Z80. 
. . .  Jerry 

Using RAM Disks 

Dear Jerry, 
When a "RAM disk" is used as a sub­

stitute for one of the disk drives in such 
a system, does one load the program or 
the data disk in the RAM disk for best 
efficiency? 
James M. Baehr 
Lake Bluff, IL 

The RAM disk allows very quick disk ac­
cess. Since most programs only load once and 
have done with it, it's usually better to put 
the data, particularly files, on the RAM disk 
if you 're short of space. 

Try it, you 'll like it! . . .  Jerry • 

Jerry Poumelle wąlcomes readers' com­
ments and opinions. Send a self-addressed 
stamped envelope to Jerry Poumelle, c/o 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volĆme of letters, Jerry cannot 
guarantee a personal reply. 

BYTE is looking for articles for up­
com:\ng issues on topics that include 
the following: 

•Professional Computing 
•Computerɗ in Education 
•Modula-2 
ɘComputer Graphics 
•Mass Storage 
•New Chips 
,communications 

Anyone interested in writing on any 
of these subjects shoulci send an 
outline of the proposed article to 

Article Proposals 
BYTE MC!gazine 
POB 372 
Hancock, NH 0;3449 

Please include a telephone number at 
which you can be reached eluring the 
day. 
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"TH E CO M P U T E R -L I N E" 

"Committed to bringing computers within the reach of all  Americans" 


Products for the I BM® PERSONAL COM PUTER 


Hardware 
Columbia Portable Computer 

"The very personal computer" 

Featuring: 
IBM PC compatible 

• 128K RAM 
• 2, 5V'' half height drives 
• 9" green or amber screen 
• Thousands of dollars worth of 

free software . . . . . . . . . . . $CALL 

Also Available: 
HARD DISK VERSION 

With Floppy and Internal 
10 Megabytes Hard Drive . . . .  $CALL 

IBM® Personal Computer 
Features: 
• 64K Memory 
• 2 Tandon TM-100-2, 

320K Byte Drives 
• 1 floppy disk controller 
• 1 color graphics card 
Slimline d rives and hard disk drives con­

are available upon request. 

Columbia 
Data Products 

Personal Computer 
Featu ring: 
• IBM PC Compatibility 
• 16-Bit 8088 Processor 
• 8 Expansion Slots 
• Two RS232 Serial Ports 
• Centronics Printer Port 
• 	 Double Density Floppy Disk 

Controller 
• 128K RAM Standard Memory 
• 2 320K DS/DD Disk Drives 

SUPER 3000 SOFTWARE PACK 
INCLUDES: 

Home Accountant Plus 
Perfect Writer (Word Processing) 
Perfect Speller (Spelling Checker) 
Perfect Calc (Electronic Spreadsheet) 
Perfect Filer (Data Base Manager) 
Perfect Software Customer Support Hotline 
Fast Graphs (Color Graphics Report 

Generator) 
Space Commanders (Color Graphics 

Game) 
AND MUCH MORE/ 

Call For Pricing And Information 

On The Extensive Software 


Standard With The Computer! 


QUADRAM CORPORATION 
Quadboard: The memory board for the Mlcrofazer: 

IBM featuring: • Buffering from 8 K  to 64K 
• Fully expandable from 64K to 256K (4-32 pages of text) 
• Parallel Port 	 • Printer and Computer Independent 
• Asynchronous (RS232) Serial Port • Parallel/Parallel; Parallel/Serial; 
• Clock/Calendar 	 Serial/Serial available 
• RAM Disk Drive . .  . . . . . . .  . . . . . . $CALL • Compute while you print! . . .  . .  . $CALL 

Disk Drives 
MAYNARD ELECTRONICS 

Floppy Disk Controller for I B M  PC 
With Parallel Port . . . . . . .  . . . . . . . .  $179.00 
With Serial Port. . .  . .  . . . . . . . . . . .  . $209.00 


SIEMANS DISK DR IVE 
Double Sided/Double Density; 

320K Bytes of Storage 
ONLY $245.00 

SHUGART HALF HEIGHT DRIVE 
Shu gart Quality 

Now available for your IBM 
$235.00 

TANDON Drive Special 
Double Sided/Double Density; 

320K Bytes of Storage 
TM-1 00-2 . . . . . . . . .  . . . . . . .  ONLY $229.00 

DAVONG HARD DR IVES: 
INTERNAL o r  EXTERNAL 

5 Megabytes . . . . . . . . . .  $CALL 15 Mega bytes . . . .  . . . . .  . . . . . . . . . .  $CALL 
10 Megabytes . . . . .  . . . . . . . .  $CALL 20 Megabytes . . . . .  . .  . . . . . . . . . . . .  $CALL 

Call for pricing 
on all IBM® Systems. Software 

Accessories 
ENTERTAINMENT: 

Frogger 
Zork I 

BUSIN ESS: 
Lotus 1 -2-3 
PFS: File 

EDUCATION: 
The Most Amazing Thing 
Story Machine 

T & G Products: Deadline The Home Accountant Kindercomp 
Trak Ball . . . .  . . . .  . . . . . . .  . . . $ 45.00 Temple of Apshai PFS: Report Face Maker 
Joysticks . . . S 45.00 Zork I I  Visicalc 

Gibson: Starcross Multi Plan CALL FOR THE BEST PRICES ON 
Light Pen . . . . . . .  . , . . . .  $259.00 Zork I l l  Wordstar THIS MONTHS HOTTEST SOFTWARE 

Periphera ls For A l l  Computers 


Printers 
C.ltoh Printers: 

Prowriter I Parallel . .  . . . S 379.00 
Prowriter I Serial . . . . . . . . . . . . • . . . . . . . . .  S 499.00 
Prowriter II Parallel . .  . . . . .  . . .  . . . . . . . . . . . . .  . . .  S 649.00 
Prowriter II Serial . .  . . . . . . . . . . .  S 699.00 

Okldata: 
Microline 92: 1 60 CPS bid i rectional with 40 CPS 

MiᎱᎰᎯᎮᎭᎬᎫᎪdᎩᎨgeCᎧᎦ ᎥᎤᎣᎢᎡᎠt i
·e õᵈl Y;i

.
th..i(iC.PS

$ 499 
'00 

correspondence, 132 column . . .  . . '  . . . . . . . . . .  S 850.00 
Pacemark 2350: 350 CPS bidirectional/2 color 

printing, 1 36 column, 
Paral lel . . . . . . .  $2099.00 
Senal . . . . .  . . . . . . . . . . . .  · $2199.00 

Pa᎟em᎞r᎝ 2410 
52399_00ara e 
$2499.00 

. . . . . . . . . . . . . . . . . . . .  $1 495.00 
Smith Corona: 

TP-1 Parallel o r  Serial . . . . S 549.00 
Star Mlc 

G 
ronlcs: 

New emm1 10X, Improved throughout' 
120 CPS, Parallel . . . . . .  . .  . .  . .  . .  . .  $CALL 

PR O/WR ITER 

Monitors 
Amdek: 

Color 1 . . . .  . . . .  . . . • . . . . . . . . . . . .  . . . . . . . . . . . .  $299.00 
Color II . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . $499.99 
300G Green . . . . . . . .  $ 1  45.00 
300A Amber . . . .  . . .  . . . . . . . . . . .  $159.00 

BMC: 
Lo Res Green . . . . .  • . . . .  . .  . .  . . .  . . .  . .  . .  . .  . . .  S 89.00 
Hi Res Green . .  . . . .  . . . . . . .  . . .  . . . . . . . . .  $149.00 

NEC: 
1 201 Green . . .  . . . . . . . . . . . . . . . . . . . . . .  $159.00 
1 2 1 2  Color Composite 

Ze᎜᎛?.;, 
RGB Hi-Res Color · ·  

ZVM-121 1 7  MHZ . . .  . .  . 
Taxan: 

Amber . .  . . . . . .  

$299.00 
$599.00 

$109.00 

. . . . . . . . . .  . . . . . . . . . .  $145.00 

. . . . . . . . . . . . . . . . .  $CALL 

Modems 
D.C. Hayes: 

. . . .  $259.00 
. . .  $209.00 
. . .  $525.00 

. . $475.00 

Micromodem I I  (Apple) 
Smart modem 300 Baud 
Smartmodem 1200 Baud . 
Smartmodem 1200B . 
Smartcom I I  . . . . . . . . . . . . . . . . . . . . . .  s 85.00 

Novation: 
J-Cat RS232 Direct Connect . . . . • . . . . . .  $11  9.00 
Smart Cat 1 200 Baud . . . . . . . . . . . . .  . . .  . . . . . . . . . $455.00 
Applecat I I  (Apple) . . .  . . . . . .  . . .  . . . . . . . . . . .  $1 49.00 

U.S. Robotics: 
2 year warranty 

300 Baud . . .  . . . . .  . . .  . . .  . . . . . . .  . . .  . . . . .  . . .  . . . $1 79.00 
1 200 Baud . .  . . . . . .  $479.00 
Password . . . . . . . . . . . . . •  . . . . . . . . .  $CALL 

Diskettes 
Library Cases 

Dysan: top quality 
5V," SS/DD (Box of 1 0 )  
5Y•" DS/DD ( B o x  of 1 0 )  

Verbatim: 

$CALL 
. . .  $CALL 

5'1<' SS/DD (Box of 10) . . . . . . . • . . . . .  $23.95 
5v.'' DS/DD (Box of 1 0) . . . . . . . .  . . . . . . .  . .  . . . . . . .  $43.95 

Elephant Diskettes: 
5Y•" SS/DD (Box of 1 0) . . . . . . . . . . .  . . . .  . . . . .  . . . .  $22.95 
5 '!." DS/DD (Box of 1 0 )  . . . . . . . . .  . . .  . . . . .  . . . . . .  . $29.95 
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P rod ucts for the APPLE® COM PUTE R . 


Hardware 

MBI 

VIP Card . . . . . .  . . . . . . . . .  $1 1 9.00 

Orange Micro 

Grappler Plus . . . . . . . . . . .  $1 32.00 

Buffered Grappler Plus . .  $1  88.00 

Fourth Dimension: 
With Controller Card . . . .  $245.00 
Without Controller Card . $245.00 

Rana Disk D rives: 
Elite 1: 40 track . . . . . . . . .  $265.00 

El  ite I I :  80 track . . . . . . . . .  $423.00 

Elite I I  : 1 60 track . . . . . . . .  $548.00 


DAVONG HARD DRIVES: 
5, 1 0. 15, 20 Megabytes . .  $CALL 

Accessories 
Ram Cards: 

M i  crosoft 1 6  K . . . . . . . .  $ 79.00 
Microtek 1 6 K  Card . . . . . . .  . . . . . .  $CALL
' Davong 16K Card . . . . . . . .  . . . .  . .  $CALL 

CP/M lor APPLE: 
Microsoft ZBO Card . . . . . • . . . . .  $269.00 
Advanced Logic . . . . . . .  . . . . . . . .  $CALL 

80 Column Cards: 
Videx with Soltswitch . . .  . . . .  . . $279.00 

Wesper Wizard 80 . . . .  . . . . . . . . .  . . $CALL 

Kensington System Saver. . . . . . . .  S 69.00 
T & G: 

Joysticks . . . . . . . . . . . . . .  . . . . .  . . $ 44.00 

Select-A-Port . . . . . . .  . . . . . . . . . .  $ 44.00 

Game Paddles . . . . . .  S 29.00 

Krall: 
Joysticks . .  . . . . . . . . . .  . . .  . . . .  . . $ 49.00 

Game Paddles . . . . . . . . . . . . .  $ 33.00 

NEC APC 
NEC's finest business computer 

only available at our retail stores . 
Stop in and see a demonstration. 

Mountain Computer. 
CPS Multi-Function Card . . . .  . . $CALL 

Orange Micro: 
Grappler Plus . . . . . . . . .  $CALL 

Microbuffers: 
for Epson, IDS, NEC, & Okidata 
1 6K . . . . . . .  . . . . .  . $219.00 
32K . . . .  . . . $249.00 

Software For the lowest prices in the na tion on IBM & Apple 
ENTERTAINMENT: 
Zaxxon Zork I I  
Frogger Wizardry 
Zork I 
Chopl ifter Call Us 
U ltima I I  It's 
Deadline 

FREETemple of Apshai 

BUSINESS: 
The Bank Street Writer 
PFS: Fi le 
PFS: Report 
PFS: G raph 
The Home Accountant 
Visicalc 
Multi Plan 
Wordstar 

EDUCATION: 
dBase I I  Master Type 

Typing Tutor 
Story Machine 

Call Us Type Attack Call Us 
Face Maker We Can't 	 You'll Be 

Be Beat! 	 Amazed 

Apple l ie® Computers 
Provides these standard features: 
• 	Typewriter-style, full  ASCII keyboard, 

upper and lower case, and auto-repeat 
feature. 

• 6502A microprocessor (8-bit CPU) 
• 64K bytes RAM memory 
• 16K bytes ROM, which includes built-in 

Apple-soft BASIC language 
• Color graphics and sound capabilities 
• Seven 1/0 expansion slots 
• 	 Back panel designed for quick connecV 

disconnect, using 0-style connectors 

Franklin Ace 1 000 
Offers: 
• 64K Memory 
• 40 column u pper/lower case display 
• Apple lie compatibility 
• 	 more space between expansion slots and 

internal fan aid cooling 

CA LL FOR PRICES ON 

FRANKLIN ACE 1 200 


Now Available/ 

WORDPROCESSING 


On Line: Screenwriter 
The Professional 

Silicon Valley: 
Format I I  

Southwest Data Systems: 
ASC I I  Express, The Professional 

TH AN  KSG IV I NG 

EXTR AVAG A N Z A  


APPLE I I  U PDATE IBM UPDATE 	 PRINTERS 
Retail Our Price 	 Retail Our Price TRANSTAR 

Micro Modem II . . . . . . . . . .  . .  $379.00 $259.00 TM-1 00-2 . . . . . . .  . . . . . . . . . . .  $ 345.00 $229.00 T31 5 Parallel, four hammer head 30 Color 

Microfaser FK . . . . . . . . . . . . .  . $ 1 99.00 $1 32.00 TM-55-2 . . . .  . . . . .  . . . . . .  . . . .  $ 345.00 $229.00 shades in  one pass. 50 CPS . .  . . . . . . .  $510.00 

Kangaroos SS/DD . . .  . . . . .  . $ 29.00 $ 21.00 Quadlink . .  . . . . . . . . . . . . . . . .  $ 680.00 $489.00 I nterface with 16K buffer and copy 


Kangaroo Disks DS/DD . . . .  $ 49.00 $ 29.00 features only . . . . . . . .  . . . . . . . . . . . . . . .  $ 87.50 
$607.00 $412.00 

SA VE $1 95.00 $1  ,074.00 $747.00 

SAVE $327.00 

T H E  COMPUTER-L I N E  PLEDG E 
We believe that it is important to be competitive by offering low prices; however, we regard service as the 
most important aspect of a mail-order organization. All our lines are available so that you, the customer 
are able to talk to fully qualified computer specialists trained to answer all your questions pertaining 
to our line of microcomputers. We are renowned for our excellent after-sales support and our promptness 
for delivery. Peace of mind and excellence in service is our Pledge to all our customers. 

'Fac tory Reconditioned Warranty 90 Days'Call for trade-in details 

"T HE CO MPUTER-LINE" 
Product Information & Order Lines: 

California 	 Colorado 

1 -800-255-4659 1 -800-525-7877 
1 -21 3-71 6-1 81 2 1 -303-279-2848 

Circle 106 on Inquiry card. 



Signature ____________________ _ 

Name _____________________ _ 

Address---------------------'-­

______________ _ 

___________ _ 

Signature ____________________ _ 

Institution ____________________ _ 

________________ _ 

Total Amount: S-• -------

___________________ _ 

___________________ _ 

Signaturel---------------------f----+--------------------------1 
____________ _____ _ 

᎚ 

᎚ (.) ::::; 

YOU'RE KNOWN BY THE COMPANY YOU KEEP 

Join the Association fo r Computing Mach inery, and jo in ranks with the best! 
You owe it to you rself-whether  you r  involvement with computers is  professional 

or recreational-to become part of the major techn ical organ ization in  the fiel d .  
With you r  membersh ip  you receive a f u l l  year's subscription t o  COMMUNICA­

TIONS of the ACM, as well as access to 32 Special I nterest Groups,  and the chance to 
attend any of the 40 conferences sponsored ann ually by AC M and its S IGs-at 
special member rates .  And with over one hundred local chapters , ACM provi des 
abundant opportun ities to meet the experts and make valuable professional contacts . 

Jo in  now and we wi l l  send you an attractive ACM coffee mug,  free of charge .  

1. To advance the sciences and arts of information processing including, but not restricted to, Circle appropriate rate(s) 
Voting/ 

the study, design, development, construction, and application of modern technology, com­
Code Acronym Associate Student

puting techniques and appropriate languages for general information processing, storage, 

retrieval ,  transmission/communication, and processing of data of all kinds, and for the 
 001 SIGACT (Automata and Computability Theory) . . . . • .  $ 2.50 $ 2.50 

032 SIGAPL(APL . . . . . . . . . . . . . . . . . . . . . • . .  
5.00 
) . .  10.00automatic control and simulation of processes. 

002 SIGARCH (Computer Architecture) . . . . . . . . . . . . . . . 20.00 10.002. To promote the free interchange of information about the sciences and arts of information 
003 SIGART (Artificial Intelligence) . . . . . . . . . . . 10.00 6.00::E(.) processing both among specialists and the public in the best scientific and professional 
004 SIGBDP (Business Data Processing and Management) . 7.50 5.00< tradition. 
005 SIGBIO (Biomedical Computing) . . . . . . . . . . . . . . . . .  . 1 4  .00 5.00
.... 3. To develop and maintain the integrity and competence of individuals engaged in the 0 006 SIGCAPH (Computers and the Physically practice of information processing. Ci) Handicapped, Print) . . . . .  . 10.00 5.00w I hereby affirm that I subscribe to the purposes of ACM (as indicated above) and Ci) 029 SIGCAPH (Cassette Edition) . . . .  1 0 .00 5.00understand that my membership is not transferable, I enclose a check, bank draft or money 0
c.. order in the full amount. 
 030 SIGCAPH (Both Print and Cassette Editions) . 14.00 9.00

a: 007 SIGCAS (Computers and Society) . . . . . . . . . . . • . .  8.00 4.00:::1c.. 026 SIGCHI (Computer and Human Interaction, 
date formerly SJGSOC) . . . . . . .. . . . . . . . . . . . . . . . . .  . 1 5  .00 10.00Please print: 

008 SIGCOMM (Data Communication) . . . . . . . . . . . . • . . .  15.00 10.00 

010 SIGCPR (Computer Personnel Research) . . . . . . . • . . •  8.00 4.00 

01 1 SIGCSE (Computer Science Education) . . . . . . . . . . . . •  1 1 .  00 5.00 

012 SIGCUE (Computer Uses in Education) . . . . . . . • . . . • •  1 0  .00 7.00 

013 SIGDA (Design Automation) . . . . . . . . . . . . . . . . . . .  . .  3.00 3.00
City/State/Zip 
033 SIGDOC (Documentation) . . . . . . . . . . .  . . . . . . . .  . . . . 12.00 2.00 
015 SIGGRAPH (Computer Graphics) . . . . . . . . . . • . .  , • .  1 0 .00 5.00 


Voting Member: You must a) subscribe to the purposes of ACM; b) have attained professional 016 SIGIR (I nformation Retrieval) . . . . . . . . . . . . . . • . . • .  6.00 3.00 
stature as demonstrated by intellectual competence and ethical conduct in the arts and 01 8 SIGMAP(Mathematcal Programming) . . . . . . .  . . . . • .  10.00 7.50
i
sciences of information processing; and c) have earned a Bachelor's Degree or academic 019 SIGMETRICS (Measurement & Evaluation) . . . . . . . . .  . 9.00 3.00 

equivalent, or have 4 years full time experience in information processing. A Voting Member 020 SIGMICRO (Microprogramming) . . . . . . . . . . . . . . • . .  1 0 .00 6.00 

may vote and hold office in ACM. 01 4 SIGMOD (Management of Data) . . . . . . . . . . . . . . • . . .  3.00 3.00 

Associate Member: You must subscribe to the purposes of ACM. Associate Members have 021 SIGNUM (Numerical Mathematics) 1 1  .00 5.50. . . . . • . . . • . . • . . .  

the same privileges and benefits as Voting Members except the right to vote and hold office. 027 SIGDA (Office Automation) . . . . . . . . .  . . .  . . . . . . . 7.50 3.00 

Student Member: You must be registered in an accredited educational institution on a full­ 022 SIGDPS (Operating Systems) . . . . . . . . • • . . • . . .  8.00 4.00 
time basis. 035 SIGPC (Personal Computing) . . . . . . . . . . . . . . . . . . .  . 7.00 5.00 


023 SIGPLAN (Programming Languages) . . . . . . . . . . . . .  . 22.00 1 1  .00 

037 SIGPLAN-AdaTEC (SIGPLAN Tech. Comm. on Ada) . .  . 15.00 10.00

Circle appropriate dues. 
038 SIGPLAN-FORTREC (SIGPLAN Tech. Comm. 

on Fortran) . . . . . . . . . . . . . . . . . . . .  . 6.00 3.00
Voting/ Associate Members . . . . . . . . . . . .  $50.00 

Members of IEEE-CS (receive a $5 discount) . . 45.00 036 SIGSAC (Security, Audit and Control) . .  1 2.00 4.00 
Members of the following overseas computing societies, ACS, AICA, BCS, 024 SIGSAM (Symbolic & Algebraic Manipulation) . . . . • . .  7.50 3.00Ci) CIPS. HKCS, ICS, IPA, NGI (receive a 20% discount). See 'Notes' section . . . . .  . . 40.00 025 SIGSIM (Simulation) . . . . . . . . . . . • . .  5.00 2.00w

:::1 Student Members . . . . . . .  1 5  .00 031 SIGSMALL (Small Computing Systems and c Student Member with $5 dues credit. Students who subscribe to Journal of the ACM, Applications) . . . . . . . . . . . .  . . . . .  . .  9.00 4.00
Computing Surveys , or Computing Reviews are entitled to a $5 dues credit. If you wish to 034 SIGSOFT (Software Engineering) . . . . . . . . . . . . • . . . •  6.00 4.00 

subscribe to any one of the above. circle the $10 dues and the appropriate subscription rate 01 8 SIGUCCS (University and College 
for the journal selected in the 'Publications· section .  . 10.00 Computing Services) . . . . . . . . . . . . . .  . . . • . . . • . . . •  1 0  .00 5.00 


Circle appropriate rate(s) 
Fi l l  in if applicable. 

Computing Surveys (quarterly) 1 03. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 

Voting Member Applicants-You must satisfy at least oneof the following requirements and . . .  12.00Journal ofthe ACM (quarterly) 102. . . . . . . . . . . . . . . . . . . . . .  . . . 
 ›Ci)

zsign below. Computing Reviews (monthly) 104. . . . .  . . . . . . . . . . . . . . . .  1 9 .00 
0 
Collected Algorithms, Initial Vols. I, I I ,  Ill & 1 yr's quarterly 

1 .  Bachelor's Degree Institution: updating supplements 1 05 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . • . . . . • • . . . . . .  75.00 

Transactions on: (all quarterlies) 2. Equivalent level of education, institution: 

Mathematical Software/TOMS 108. . .  . . . . . . . . . . . . . . . .  . . . .  . . .  . . .  . 18 .00 = 
:::13. Four full time years of experience (attach statement) Database Systems/TODS 1 09. . . . . . . . .  . .  . . . . . . . .  . . . . .  . .  . .  . .  . .  . .  . . . . .  18 .00 c.. 

Programming languages and Systems/TOPLAS 1 1 0  . . . . . .  . . . . . . . . . . . . . . . . .  1 8  .00 

I attest the above is correct Graphlcs/TOG 1 1 2  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.00
z

0 Office lnfonnatlon Systems/T0015 1 1 3  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00 

ComputerSystems/TOCS 1 1 4. . . . . . . . . . . . . . . .  . . . .  . .  . . .  . .  . .  . .  . . . . .  . 20.00

(.)u:::
᎙ Student Member Applicants-A Faculty Member must certify your full-time status. Payment must accompany application. Please make checks payable to ACM Inc., and mail 
w this application to: ACM, P. O. Box 1 2 1 1 4 ,  Church Street Station, New York, NY 10249.(.) 

Faculty Member's Signature 
Or you may pay by Mastercard or Visa. date 

Joint Membership Applicants-You must indicate your affiliation, member # and sign Credit card no. 
below. Only one discount is pemitted. 

Expiration date: 

Member No. 
ASSOCIATION FOR 

Affiliation: member no. 
COMPUTING MACHINERY 
P.O . Box 1 2 1 1 4Ci) Overseas Members: If you'd like to join ACM please write ACM Headquarters for an Overseas w Church Street Station Membership Application. Mention this issue of BYTE and you'll still receive a free ACM coffee b mug. New York, N . Y. 1 0249 yz 

590 BYTE November 1983 Circle 7 on inquiry card. 



Clubs and Newsletters 

Take a Survey 

Su rvey, an engineering 
newsletter for engineers and 
programmers who work with 
microprocessors and per­
sonal computers, contains 
abstracts of timely magazine 
articles categorized for easy 
access and reference. Head­
ings include personal com­
puters, engineering, hard­
ware, and programming . Ar­
ticle inquiries . require a $1 
response fee. Survey is pro­

. duced six times a year by 
KVA Associates for $37 a 

year, $43 in Canada and Mex­
ico, and $50 abroad. For de­
tails, contact KVA Associates, 
2821 Camino del Mar, Del 
Mar, CA 92014. 

CCC of Middletown 

The Connecticut Computer 
Club meets at the Kent Me­
morial Library in Suffield, 
Connecticut at 7:30 p.m. on 
the first Thursday of each 
month. Anyone interested in 
hardware or software for any 
make of computer can join 
for a $6 annual fee. For 
details, write to Bill Curlew, 
Connecticut Computer Club, 
92 Plaza Dr. , Middletown, CT 
06457. 

Every Which Way 

PC Report is the monthly 
newsletter of the IBM PC 
Users Group, an affiliate of 
the Boston Computer Society 
(BCS), that contains notes 
from meetings, ads, special­
interest-group news, soft­
ware-exchange news, ab­
stracts of software reviews, 
tutorials, special reprints, 
and announcements of new 
products, publications, and 
services. Back issues are 
available while they last 
($1.50). Address all corres­
pondence to BCS/IBM PC 

Users Group, POB 307, 
Wellesley Hills, MA 02181 . 

Exchange HX-20 News 

The HX-20 Users Group of 
london, England, welcomes 
information from all users 
about their occupations and 
applications of the Epson 
HX-20. A newsletter is pro­
diJ.Ced that contains docu­
mentation, how-to articles, 
programs, and coming 
events. Contributions to the 
newsletter are welcome. 
Contact the HX-20 Users 
Group at 25 Sawyers Lawn, 
Drayton Bridge Rd . ,  Ealing, 
london W13, England. 

Users in Ohio, 
North and Central 

The Akron/Canton PC 
Users Group is for users of 
the IBM PC as well as anyone 
else interested in small com­
puters. Meetings are held on 
the first Monday of each 
month from 7 to 9 p.m. in 
Akron and Canton, Ohio, al­
ternately. Dues are $10 per 
year and a newsletter is pro­
duced. For further details, 
contact James Finucane, 
10690 Clapsaddle Ave . ,  
Alliance, OH 44601, or call 
(216) 935-0252. 

Free Ads 
For Members 

The Greater South Bay 
IBM PC Users Group meets 
every month and produces a 
newsletter, GSBUG, that con­
tains news, announcements, 
and minutes of meetings. 
The group contains special­
interest groups for commun­
ications, beginners, and in­
vestors. Membership dues 
are $25 annually, family dues 
are $30, youths are $10, and 
the newsletter is available 
without membership for $10. 
Members receive free adver­

tising for up to three lines. 
For further information, con­
tact the Greater South Bay 
IBM PC Users Group, POB 
665, lomita, CA 90717. 

n-y 'n'istate OSI 

The Tristate OSI Users 
Group provides a forum for 
reference to OSI users in 
Ohio, Kentucky, Indiana, and 
other areas. This is an infor­
mal association of people 
who share advice about sys­
tems, interests, and prob­
lems. Inquiries cart be sent to 
Ted Morris, Tristate OSI 
Users Group, 6306 Kincaid 
Rd. ,  Cincinnati, OH 45213. 

lnternatic;mal zx 
Users Group 

The ZX Users Group of 
New York . is ·for users of 
Timex/Sinclair computers. A 
newsletter, the ZX World 
News Bulletin, is produced 
every other month and con­
tams news for special-interest 
divisions such as telecommu­
nications, small business, 
medical and research, corpo­
rate and business, hardware 
and software, home comput­
ing, education, graphics, 
word processing, and more. 
For details, write to the ZX 
Users Group of New York, 
Box 560, Wall St., New York, 
NY 10005. 

South Florida 
Enjoys Apples 

The Apple Computer En­
joyment Society meets regu­
larly at the North East High 
School in Fort Lauderdale, 
Florida. Separate meetings 
are held for beginners and 
advanced users. Additional 
information is available from 
the Apple Computer Enjoy­
ment Society, POB 9222, 
Coral Springs, FL 33065. 

Morrow Users 
Forni Group 

A national users group of 
owners of the Morrow Micro 
Decision and Decision I com­
puters has plans to publish a 
newsletter and provide purə 
chasing discounts and other 
benefits for members. A title 
for the group has not yet 
been chosen. Anyone inter­
ested in participating should 
contact Users Group, POB 
14241, Arlington, TX 76094. 

60-Minute 
Atari News.letter 

Bits, Bytes, and Pieces is a 
club for users of Atari com­
puters: Meetings are held on 
the first ·Saturday of each 
month at 1:30 p.m. in A 
Building/Recreation room at 
Orchard Estates in William­
son, New York. A 60-minute 
newsletter is produced on 
cassette that records discus­
sions about hardware and 
software, music, programs, 
science fact and fiction, and 
a general exchange of ideas 
between members. Annual 
membership is $36, which in­
cludes the Cassette and aC" 
cess to a disk library main­
tained by the club. Interested 
parties can obtain a sample 
cassette for $3, which will be 
credited toward the member­
ship fee. For information, 
write to Bill Wheat, 1103 Ar­
rowbend Dr. , Williamson, 
NY 14589. 

Members' Disk 
Needs Met 

The Morrow Users Group 
(MUG.1) meets regularly and 
produces a newsletter that 
contains minutes . of the 
meeting, answers to ques­
tions submitted to the news­
letter, reports, and reviews. A 
software library is main­
tained and aims to accommo-
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date members' neeqs. Mem­
bership is $15 a year. For 
details, write the Morrow 
Users Group, c/o S. S. White, 
Suite 126, 9001 East Bloom­
ington Freeway, Blooming­
ton, MN 55420, or call Will 
Thorp at (612) 571-4318. 

Oregonians Meet 

The Jackson Amateur 
Computer Society meets 
about four times a year in 
southwestern Oregon. Meet­
ings include speakers and 
presentations, and a newslet­
ter is producɚd. Membership 
dues are $5 a year. An elec­
tronic bulletin board called 
the Medford FORUM-80, 
(503) 535-6883 is open 24 
hours a day. For further 
details, contact the Jackson 
Amateur Computer Society, 
c/o C. B. C. Inc., 2355 Camp 
Baker Rd . ,  Medford, OR 
97501. . 

Join a Society 

Triangle Sinclair Users 
Group (TSUG) meets every 
month in North Carolina to 
discuss new products and 
bugs. Meetings include pre­
sentations, a software ex­
change, and programs for 
sale. A $10 annual member­
ship includes the newsletter 
that announces software dis­
counts, club news, and re­
views. For . details, contact 
TSUG, 206 James St., Carr­
boro, NC 27510. 

Houston Club Forming 

The Savid Computt;!r Club 
has formed. To receive a 
membership ap plication 
send a se  lf-a ddre ssed 
stamped envelope to Savid 
Computer Club, 312 West 
Alabama #2, Houston, TX 
77006. 

De Smet C 
PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$ 1 09 
• O UTSTA N D I NG P R I C E/P E R  FO R M A N C E  

"S I EVE" Bench mark 
1 35 bytes compi  led - 6 1 44 bytes l i n ked 
65 sec. com p i l e  (d isk)  - 1 1 .5 sec. run ( 1 0  iterations) 

• F U L L  D E V E LOPM ENT PAC KAG E 
C Co mpi ler ,  Assembler,  Linker,  Li brarian and 

F u l l  Screen Editor • N ative 2.0 S upport 

• CO M P L ETE I M P L E M  ENTAT I O N  
F U L L  K & R - pl u s  - STDI O  L I B R  A R Y  

Both 8087 and Software Floating Point 

To order specify OS & DISK SIZE/FO RMA T. Calif. residents add 6%% sales tax. 

C wARE 
1 607 N EW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736·6905 

PCDOS Trademark I B M  - CP/M Trademark D igital Research 
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Changes and Updates 

The IBM Personal Com­
puter users group that is ac­
tive in Cincinnati, Ohio, is 
now called ACORN. The 
nonprofit club maintains a 
public-domain disk library, 
for which there is a minimal 
charge to copy disks. Contact 
the group by writing 
ACORN: Greater Cincinnati 
Users Group, POB 3097, Cin­
cinnati, OH 45201. 

The Personal Computer 
Club of Toronto, formerly the 
IBM PC Users Group of 
To ronto (November 1982 
BYTE, page 539), welcomes 
even those interested in the 
IBM PC who · are outside of 
the Toronto, Canada, are a. 
Meetings are planned for the 
third Tuesday of each month, 
a software library has 
formed, and an electronic 
bulletin board is in the 
works . The club contains 
about 10 special interest 
groups in communications, 
education, C and assembly 
languages, spreadsh eets, 
speakers, color graphics, and 
more. The monthly newslet­
ter is free to all members and 
includes ads, up dates, and 
features. Membership is $30 
a year. To contact the club 
write to the Personal Com­
puter Club of Toronto, POB 
266, Station A, Toronto, On­
tario M5W 1B2, Canada. 

The Boston Computer So­
ciety, representing at least 19 
user/interest groups, pro­
duces and mails a Calendar 
each month as a monthly 
guide to me etings and 
events. It is suitable for post­
ing. For information, write to 
the Boston Computer Soci­
ety, Three Center Plaza, 
Boston, MA 02108, or call 
(617) 367-8080 (April 1983 
BYTE, page 461) . 

A Commodore VIC-20 
users group has formed 
under the auspices of the 
New York Amateur Com­
puter Club Inc. (NYACC) . 
Meetings will be held in New 
York City, but members from 

around the country are wel­
come to join on a corre­
spondence basis. Interested 
VICtims should write to 
Mike Brown, New York Ama­
teur Computer Club, POB 
106, Church St. Station, New 
York, NY 10008 (November 
1982 BYTE, page 539). 

No Need to Shuffle 

The Buffalo IBM Users 
Group (BIBMUG) serves 
users in the western part of 
New York state. It provides a 
forum for the exchange of in­
formation and experiences, a 
software exchange, a month­
ly newsletter, and other 
members' services such as 
volunteers who help new­
comers get acquainted with 
their computers and an elec­
tronic bulletin board . Mem­
bership is $20 a year, $10 for 
students and senior citizens. 
For details, write to BIBMUG, 
POB 1487, Bu ffalo, NY 
14221 . •  

BYTE 's Bits 

Quick Switch 

Two photos were inad­
vertently transposed in the 
"What's New?" section in the 
August 1983 BYTE. On page 
511, the top photo depicts a 
40-column thermal printer 
with added interface mod­
ules from Alphacom of 
Campbell, California. The 
bottom photo shows the 
letter-quality daisy-wheel 
printers from Morrow of San 
Leandro, California. 

We apologize to the man­
ufacturers, Alphacom and 
Morrow, and to our readers 
for this error. • 
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Our new multimode: 
Correspondence quaUty. High$peed drafts. 

Graphics. Attractive pricing. 
And up to 500 cps. 

Anadex rapidly moves a head. 
High qual ity correspondence. 
High-speed drafts. 
High-reso lution graphics. 

Whatever your applicat ion, they're all built i nto the excit ing new multi­
mode pri nter: Rapid/Scribe™ Model DP-6500 from Anadex . 
But t he bui lt-i n feature that 's got everybody talking is Rapid/Scribe's  speed 
. . .  5 00 characters per second at 1 0  Pitch in the high speed draft mode; and 
1 1  0 cps in the proportiona l ly spaced , Dual Pass Correspondence Mode . 

The accompanying chart summari zes the speeds. (Notice that at 1 0  Pitch 
and 80 Columns, Speed is 2 7 5  Lines per Minute) . 

Printing speeds (cps) 1 0 P itch . . . . . .  . . . . . . . . . . 500 cpsl 2 Pitch . . . . . . . . . .  . . . .  . .  540 cps 

Enhanced 

Equally exciting are the i mpressive array of features that have 
become the Anadex hal lmarks . . .  fricti on and tractor feed, 
sophisticated communicati ons capabi l ity, emu lation packages, 
character font down loading, a lternate character fonts, bar 
codes, and of course, a reputation for rel iabi l  ity. 

Proportional . . . . . . . . . . . .  2 7 5 cpsl 0 Pi tch . . .  . . . . . . . . . . . . .  2 5 0 cps1 2 Pitch . . . . . . . . . . . . .  . . . 300 cps 

Condensed1 5 Pitch . .  . . . . . . . . . . . . . .  3 7 5  cps1 6 . 4 Pitch . . . . . . . . . . . . . . 4 1  0 cps 

Dual Pass Correspondence Qua l ity 
Proport i onal  . . . . . . . . . . . . 1 1 0 cps1 0 Pitch . . . . . . .  . . . . . . . . .  1 00 cps1 2 Pitch . . . . . . . . . . . . . . . .  1 20 cps 

1 0  Pitch Printing Speed (lines/minute) 40 Columns . . . . . . . . .  . . .  . 430 l pm 80 Columns . . . .  . . .  . . . . . .  2 7 5 lpm1 3 2 C o l  umns . . . . . . .  . . .  . . 1 80 l pm 

Couple those features with Rapid/Scribe's  i nterfaces - Paral lel ,  
Centronics compatible and RS-23 2-C Serial - and you have a 
sol id, h igh-speed printer that fits virtual l y  any computer and 
computer appl ication . . .  i nc l uding yours . 

See us at booth 1 1  30. 

()ffl,({!��(I'Fall '83 
® Call (800) 792-7779 JlnRriÞ(;;;; U-�

FOR THE WORLD 

©Copyright 1 98 3 .  Anadex, Inc. 
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doesn't 

The bestwa1 toim 
is to build 

An idea whose time has come. 
And gone. 

It should come as no shock that your 
mail is being handled by a postal system 
that's 208 years old. 

Of course, they've made improve­
ments along the way. Like adhesive stamps, 
mailboxes and zip codes. But the basic idea 
of carrying mail hasn't changed since the 
days of Benjamin Franklin. 

When you think of how much the 
world has changed since then, you start to 
realize that the post office hasn't exactly 
kept up with the times. 

The nation's new postal system. 
The nation needs a whole new way to 

deliver mail. One that's faster, cheaper and 
more convenient. It's called MCI Mail .  

MCI Mail is an electronic way to send 
mail from your office or home to anyone,
anywhere. Regardless of the kind of equip­
ment they have. Or whether they have any 
equipment at all. Just type in a name and 
street address and we'll get it there. 

Instead of using a mailbox and a 
stamp, you use practically any electronic 
typewri ter, home computer, word pro­
cessor, data terminal or telex. 

We've broken the language barrier. 
Until now, d ifferent communicating 

machines spoke different languages. For 
instance, a Wang couldn't get along with 
an Applez They were incompatible. 

But with MCI Mail ,  most kinds of 
communicating machines can communi­
cate with each other. Instantl)'. 

My grandma doesn't have a Wang. 
Not every person in the world has a 

sophisticated piece of equipment around 
the place. But that stop MCI Mail. 

You can reach these people in a matter 
of hours. Or overnight. What they get is a 



W.!Shingron, 

Addres" 

prove the post office 
a new one. 

high-quality copy, which can be sent on 
your letterhead , with your signature. 

All right, al ready. What's the price? 
You'd expect to pay more for all this 

speed and convenience. But what's really 
amazing is that it costs less than any other 
fast del ivery. In fact, it can cost up to 90%
less than overnight mail. Speaking about 
cost, this is one of the few times you can 
save money without spending money. If 
your equipment is hooked up to a phone, 
you don't have to buy 

a thing. All you're doing is making better 
use of the equipment you already have. 

Besides that, there are no monthly 
service charges, no subscription fees, and 
no connect charges to pay. The only time 
you do pay is when you send out mail. 

We've even made it absolutely painless 
to sign up. just call 800-MCI-4244 today 
and you can use MCI Mail in a few days. 

The post office is an idea that worked 
for 208 years. But MCI Mail is the way 
mail should work today. 

, - - - - - - - - - - - - - - - - ,  
For n fre(' brochure \Vith detail=- cmd more Jinformation (like how MCI Moil can hring you Dow 

Jones"' financial news), fi l l  in the coupon. Mai l  it to: I 
MC:I Mail, Customer Support, Box 1001,  11900 M Sr., N.W, D.C. 20036. BW-1 

I
⨘⨙ I
Th⨚ I 
(\"'mpany Ph0n(' 1J 
C'iry State__ Z•p J 
Ty pe of Equipment I 

___ With __ Without Communications I 
- - - - - - - - - - - - - - - - ⨗ 

MCI Mail The nation's new postal system. 
Circle 288 on inquiry card. 
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Ask BYTE 
Conducted by Steve Ciarcia 

Number Crunchers 
Take Note 

Dear Steve, 
My interests fall in the area 

of what might be termed 
"high-capacity" microcom­
puters. I would appreciate 
your advice on a couple of 
matters. First, which systems 
do you feel are the most pow­
erful for number-crunching 
applications? Perhaps one of 
the 8086/8087/ 80286­ or 
68000-based systems? Sec­
ond, do you know of any 
products that  int  erface 
9-track tape drives to the 
S-100 or other buses? Thank 
you for your assistance. 
David Lavers 
Calgary, Alberta, Canada 

Electrovalue Industrial Inc. 
advertises 9-track tape drives 
and controllers for the Apple II computer. They may have 
controllers . for others. Write 
or call them at Electrovalue 
Industrial In c. , POB 376- T, 
Morris Plains, N] 07950, 
(201) 267-1 117. 

I am going to pass on the 
question as to which 16-bit 
system is the most powerful 
for number-crunching appli­
cations and, instead, refe r­
ence an article that compares 
many of them. "An Architec­
tural Comparison of Con­
temporary 16-Bit Micropro­
cessors " by Hoo-min D. 

· Toong and Amar Gupta, 
published in the May 1 981 
issue of IEEE Micro, does an 
excellent job of comparing 
the various 16-bit processors 
and should answer your 
questions . .  . . Steve 

Good-bye Howard 
Cos ell 

Dear Steve, 
For some time I have won­

dered how much is involved 
in the process of overlaying 
video images, i .e . ,  having a 
game or text generated by a 
personal computer displayed 
over either a broadcast video 
signal or one produced by a 
videotape or videodisc 
system. 

Think of the fun you could 
have if a system like this ex­
isted-you could blast the 
bad guys on network televi­
sion shows from your easy 
chair with a joystick! Or 
perhaps computer-generated 
messages could be displayed 
on-screen over the show you 
are watching, telling you that 
your dinner is ready, some­
one is at the door, or the dog 
wants in. You could even 
program while watching the 
news. 

I know that television sta­
tions have the complex video 
equipment that does this be­
cause we see it all the time. 
Why can't some simplified 
system be devised that will 
allow a person to modulate a 
signal on the same frequency 
or channel as that being used 
by local stations and give the 
computer-generated image 
priority so that the broadcast 
image will in effect become 
the background or playfield 
area? 

I realize that things that 
sound simple are often the 
hardest of all to implement; 
there may even be legal bar­
riers involved in producing 
signals of the same frequency 
as those assigned to licensed 
broadcast stations. I just 
wanted to see what your 
feedback on the subject might 
be. 
Doug Arnold 
Cullman, AL 

An article in the September 
1982 issue of Micro, "Super­
imposing TV Pictures on PET 
Video" by Peter D. Hiscocks, 
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describes a method of over­
laying a TV camera signal on 
a microcomputer. The com­
bined output can be fed to a 
separate monitor or VCR . 
While a TV camera is shown, 
the concept can be applied to 
a TV receiver. The key 
requirement is to synchronize 
the microcomputer display to 
that of the TV receiver. There 
should be no legal problems 
because you can work with 
video signals and not worry 
about transmitting radio­
frequency signals on TV­
channel frequencies. 

As you mentioned, while 
the concept is straigh tfor­
ward, this is not a beginner's 
proje ct. A means to isolate 
the TV from the computer 
should be employed to pre­
vent unwanted ground loops; 
synchronizing the sweep rates 
also requires a know ledge of 
TV operation . . . .  Steve 

VCR Storage and 
Retrieval 

Dear Steve, 
I really enjoy your articles. 

The laser-optical videodisc 
interface was especially good. 

Is it possible to address 
VCRs for video and/or data 
storage and retrieval? 
Michael Daugherty 
Kapaa, HI 

It is not only possible to in­
te rface a VCR for video and 
data storage and retrieval, it 
has been done! An article in 
the July 1980 issue of BYTE, 
"Interactive Control of a 
Videocassette Recorder with 
a Personal Computer" by Dr. 
Richard C. Hallgren (page 
116),  describes the interfacing 
of a Sony Betamax VCR to a 
Radio Shack TRS-80 and an 
Apple II . . . .Steve 

Sound-Generator 
Interface 

Dear Steve, 
I like the sound-generating 

circuit in figure 2 of your arti­
cle, "Add Programmable 
Sound Effects to Your Com­
puter," in the July 1982 BYTE 
(page 60). Can you show me 
how to interface this to an 
Apple lie and an IBM PC? 
Thank you. 
Wayne Straub 
Santa Cruz, CA 

The programmable sound 
generator can easily be inter­
faced to a Centronics parallel 
port (or any parallel port, for 
that matter) .  If you have a 
parallel printer port on your 
computer, this is all that is re­
quired: connect the eight 
DA TA lines to the eight 
DA TA lines on the port. 
Connect the STROBE line to 
the strobe output (the jumper 
on the sound generator will 
have to be set, depending on 
the polarity of the strobe) . 
Finally, connect the READY 
.line to the ready or busy in­
put of the port. 

Sending data to the card is 
the same as sending data to a 
printer. In BASIC, just use a 
POKE command to send the 
data to the address of the 
port. . . . Steve 

Apples and Cats 

Dear Steve, 
I have an Apple II and a 

Novation Cat direct-connect 
modem. I'd like to find a 
commercially available RS­
232C interface card for the 
Apple II with appropriate 
software and documentation 
so that I can use the modem 
to communicate with family 
and friends in the U.S .  Can 
you recommend such an in­
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step into the future . . .  
COHERENT™ is the most powerful U NIX™-compatible operating system avai lable for the IBM PC™ , IBM XT™ and compatibles. 

Now you can have the multi-user, mu ltitasking 
programming capability of a mainframe on 
a microcomputer. The UNIX-like environment of 
COHERENT lets you take C code developed using 
UNIX V? system utilities and compile and run it on 
the IBM PC. Through COHERENT'S highly­
optimized kernel you can access over 1 45 diffe rent 
commands including a C-compiler, a text­
formatter and LEX and YACC. 

Hard disk support presently includes the IBM XT, 
Genie (removable cartridge), Corona, Davong,  

Corvus and Tecmar. Memory cards supported 
include the AST Megaplus (with or  without clock), 
the Tecmar mu ltifunction board and Tal l  Tree 
Systems (512K byte) JRAM cards. Support for 
more devices and more IBM PC compatibles wil l  
be available by the time this ad appears .  

The cost o f  all this - fa r  less than the cost of 
similar UNIX-based operating systems. 
Remember, when you buy COHERENT from NCI 
you receive all the docu mentati on and technical 
support you need to operate it. 

For more information call or write: 

.= =: ..:::::=.: 

­ - ­ --­ - ­- -- ­- ­ -
- - - -

Network Consulting Inc. 
Discovery Park, 
3700 Gilmore Way, Suite 110 ,  
Burnaby, B.C.  Canada V5G 4M1 
(604) 430-3466 

COHERENT is a trade mark of Mark Will iams Co. U N I X  is a trade mark of Bell Laboratories. I B M  PC and I B M  XT are trade marks of International Business Machines Corporation .  
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Choosing sOftware? 
Go with the "pros'' . . .  

use software selection guides from 
DATAPRO/McGRAW-HILL 

Now avai lable for the fi rst time to microcomputer 
users - the unparal leled expertise of DATAPRO, the 
leading information source for data processing 
professionals. 

Today, everyone i s  coming out with software. And every 
producer  c la ims to offer the best package for yo ur 
needs !  That's why it's i mportant to have re l i ab le ,  
unbiased i nformation to he lp  you make purchasing 
decis ions that l ive up to your  expectations.  

And that's why you ' l l  we l ­
come t h e se g u i d  e s  f rom
DATA P RO (a  d i v i s i  o n  o f
McG raw- H i l l )  - the world 's 
lead i ng supp l  ier  of i ndepen­
dent reports on data process­
i ng and computer products. 

Now for the fi rst t ime the 
DATA P RO r e s e a r c h  t e a m
th rows the spotl ight o n  m i  cro­
co m p u te r  s o  f twa r e ,  a n d
makes avai  lab le  the most au­
thor itat ive,  comprehens i ve ,  
a n d  u p  - to  - d at e  s o f t w a r e  
gu ides you can buy. 
Thorough and objective 

spec if ic microcomputer - organ ized and indexed for 
fast, easy access. Product descr ipt ions i nc lude prod­
uct name • vendor • funct ional  description • machine(s)
supported • OS and memory req u i rements • pric ing 
• documentation • and more. U sefu l vendor profi  les 
and a handy g lossary of terms are a lso presented in 
each gu ide .  

These t ime ly  gu ides - complete ly  updated every 
1 8  month s  - provide the up-to-the-m i n ute information 
you need to eva luate today's software. And every word 
is objective - an invaluable cou nterba l ance to the 
untested c la ims of salespeople and vendors .

Nowhere e lse wi l l  you f ind he lp  l i ke th is  at such a 
low price - a rock-bottom barga in  com pared to s im i  lar 
pub l i cations wh ich offer much l ess and often cost 
more ! 

Data pro/McG raw-H i l l  

GUIDE TO APPLE SOFTWARE 
Covers a l l  known software 
for a l l  Apple mach i nes. 
256 pp . .  i l lus . ,  8Y2 x 1 1 .  
softcover. $1 9.95 

Datapro/McGraw-H i l l  

GUIDE TO IBM PERSONAL 
COMPUTER SOFTWARE 
Covers a l l  known software 
for the I BM PC. 
256 pp. ,  i l  lus . .  8Y2 x 1 1 .  
softcover. $19 .95 

Each gu  ide (see l i sti n g  to 
the r ight) contains  a d i  rectory 
of a l l  known software for that 

About DATA PRO 

Datapro/McGraw-Hil l  

GUIDE TO CP/M SOFTWARE 
Covers a l l  known software 

C learly #1  in  the f ie ld .  Datapro Research Corpora­
tion i s  the world's l argest suppl ier of updating 
services. seminars. ahd reports for the data pro­
cessing. telecommunications. office automation. 
and m i  crocomputer i ndustr ies. 

It covers these huge. fast-chang ing f ie lds thor­
ough ly. Gathers and verif ies data on new products. 
Organ izes i n formation from many sources. Ana­
lyzes trends and new deve lopments. And issues 1 7  
h igh ly regarded month ly looseleaf services - from 
the famous "EDP Buyer's B i  ble" to the new "Datapro 
D i  rectory of On- l i ne Serv ices and Databases" -
plus spec ia l  reports and gu ides - to more than 
1 00.000 customers around the world .  

Also fro m Datapro . . .  Who's Who in Microcomputing - 1  983 
Essent ia l  i nformat ion on the more than 2.000 com­

panies offering m icrocomputer products and services ­
includ ing both hardware and software suppl iers.  Deta i led 
i nformation i s  provided for each suppl i e r- name. address. 
telephone number. people to contact. appl ications em­
phasis. size. sales revenue. types of customers. products 
and services offered. and more. 530 pp . .  i l  l us  . .  8Y2 x 1 1 .  
softcover. $39.95 
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them for for CP/M-based systems.1 5  days ­ 256 pp .. i l lus .. 8Y2 x 1 1 .  

FREE softcover. $1 9.95 ., 
- - - - - - - - - - -

• • • • • • • · Ava i l able at your 

• • • • • • • computer bookstore 
r- • - or use this coupon. 

Datapro/McGraw-Hill 
P.O. Box 400. H ightstown. N.J. 08520 

P lease send me the gu  ide(s) checked for a 1 5-day free examination. 
At the end of that t ime I w i l l  pay for the gu ide(s) I keep (plus local tax. 
postage. and hand l ing )  and return those I don't want postpaid.  
01  5403- 1  D Datapro / M c G raw- H i l l  G u  ide to Apple Software 

$1  9.95 
01  5424-4 [] Datapro/McG raw-Hi l l  G u ide to IBM Personal Com­

puter Software $1  9.95 
01  5404-X D Datapro/McG raw-Hi l l  Guide to CP/M Software $1 9.95 
01  5405-8 n Who's Who in  Microcomputing - 1 983 $39.95 

Name 

City State Z iOffer good only m US.Orcler sulltect to acceptance lly McGraw·Hi l l .  23-0220-4440-3 
ᵅ - - - - - - ᵆ - - - - - - - - - - - - - - - - - - - ᵇ  
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terface card? Thank you. 
Frank Bason 
Silkeborg, Denmark 

One of the more popular 
serial interface cards for the 
Apple II is the California 
Computer Systems (CCS) 
Model 7710. It features full 
handshaking and data rates 
up to 19,200 bps. Most soft­
ware packages provide sup­
port for this board, and I've 
seen prices in BYTE as low as 
$126. 

Many software packages 
are available for use with 
your modem. Transend by 
SSM Microcomputer Prod­
ucts is a very versatile pack­
age that comes in three ver­
sions, the least expensive of 
which is $89 . . . .  Steve 

Terminology 

Dear Steve, 
Would you please answer a 

couple of questions for me. 
They involve terminology 
and, although I see these 
terms often, I do not feel that 
I know exactly what they 
mean . 

First, what are static RAM 
and dynamic RAM? What is 
the difference? 

S i  mi lar ly ,  what  a re 
memory-mapped and bit­
mapped , and what ,  if 
anything, is the difference? 
Whenever I see these terms, 
they always seem to be used 
with reference to a CRT or 
video display . Are they used 
in any other sense? 
Donald W. Kearney 
Martinsburg, WV 

Static and dynamic RAM 
are two methods of obtaining 
random-access memory (also 
known as read/write mem­
ory) . A static RAM chip can 
be thought of as a flip-flop 
device. When a data bit is 
written into an addressed 
cell, it flips the state of the 
cell to a 1 or 0 and remains in 
that state (hence , static) until 

changed. A dynamic RAM 
chip can be likened to a ca­
pacitor. When a data bit is 
written into an addressed 
cell, it charges up a capacitor 
and uses the charge, or lack 
of charge, to indicate the 
state. The problem is that this 
charge gradually leaks away 
due to internal resistance and 
must be recharged (refreshed) 
periodically in order to retain 
the memory bit. These chips 
are known as dynamic 
RAMs. 

A memory-mapped video 
display is one that displays 
the contents of an area of 
memory. The display can be 
bit-mapped or byte-mapped. 
In a bit-mapped display, each 
video memory location writ­
ten into will display up to 
eigh t dots on the screen. As 
an example, the hexadecimal 
word FF will display eight 
dots (one dot for each 1), and 
the hexadecimal word 00 will 
display no dots. This effect 
can be used to create a high­
resolution display on the 
screen .  Although all com­
puters do not handle bit­
mapping in the same way, the 
idea is similar. 

Byte-mapping is a more 
coarse version of bit-map­
ping. Instead of single-dot 
resolution, only block resolu­
tion is available. As an exam­
ple, the Radio Shack Models 
I and III utilize a block graph­
ics approach, creating shapes 
by combining various block 
com binations . . . .  Steve 

Color Computer 
Items 

Dear Steve, 
In response to Mr. Duff 

Kennedy (Ask BYTE, May 
1983, page 516), there is a 
BASIC compiler currently 
available for the Color Com­
puter from Aardvark Techni­
cal Services, 2352 South 
Commerce, Walled Lake, MI 
48088. Written in BASIC, it 
can handle only a small 

EXPOTEK 
2723 W. Wind rose 

Ph oenix,  Arizon a 85029 
1 -800-528-8.960 
Guaranteed Low Prices 

THIS MONTH'S SPECIAL 
DAISYWR ITER 2000 

CALL 

fo r the IBM 
TAN DON 1 00-2 D D  . . . .  $245 
OUADRAMCA R DS . .  CA L L  
1 6 K  RAM C H I PS 

SET O F  9 . . . . .  
64K M E M/UPG R A D E  . 
SOFTWA R E  . . . .  . . 

$ 1 575 
. . $80 
. CA L L  

COMPUTERS 
ALTOS 

580-1 0 .  $ 4 1 99 
586- 1 0  . . . . . . . . . . . $5498 
586- 1 4  . . . . . . . . . . . $7680 
8600- 1 2  . . . . . . . . . . $8399 

ATAR I  
SAVE $ CALL 

NORTHSTAR 
ADVANTAGE . . . . . .  $ 2 1  50 
W / 1 5 M B  . . . . . . . . . . $43 1 0  

TELEVIDEO 
802 . . . . . . . . . . . . . $25 1 5  
802H . . . . . . . . . . . .  $4449 
803 . . . . . . . . . . . . . $ 1 845 
1 603 . . . . . . . . . . . . .  CA L L  

TERMINALS 
ADDS 

V I  EWPO I N T  A 1  . . . • . . $485 
V I  EWPO I N T A 2  . . . . . .  $550 

HAZELT I N E  
ESPR I T  I . . . . . . . . . . $498 
ESPR I T  I I  . . . . . . . . . .  $540 

TELEV I D EO 

F O R  A PP L E  
M I CO R  S C I  A2 . 
RANA E L I T E  I .  
RANA E L I T E  I l l  . . . . .  . 

F O R  ATA R I  
RANA 1 000 . . . . . $375 

. . . . . . . . . $ 1 090 F 1 040 
F 1 055 
1 550P 
85 1 0P 

. . . . . . . $ 1 499 
. . . . . .  . . . . . .  $599 

. . . . . . . . .  $345 

SILVEREED 
SAVE $ CA LL 

DATASOUTH 
DS 1 20 . $595 
D S 1 80 . . . . .  . . .  . $ 1 1 69 

DIABLO 
620 . . .  . . . . . . . .  $895 
630 R O  . . . . . .  . . . $ 1 7 1 0  

NEC 
35 1 0  . .  $ 1  365 
3550 . .  . . . . . . .  $ 1 705 
77 1 0  . $ 1 900 
8023 . .  $399 

300 G R E E N  . $ 1 29 
300 A M B E R  . . $ 1 45 
3 1 0  A M B E R  ( I BM )  $ 1 99 
C O L O R  I $275 

G R E E N  
C O L O R  

BMC 
. .  $88 

$299 

E L E P H A N T  SS/SD . $ 1  8.00 BX 
SCOTCH SS/D D . . .  $22.00 BX 
D YSAN SS/SD . . $33.00 B X  

( 1 00 M I N .  O N  D ISKS)  

ALL PR ICES SUJB ECT TO CHANGE 
CUSTO M E R  SE R V IC E  (602 ) 863-0759 



S.S . D. DEN 40 SEC TORS.$ 

HOME ACCOUNTANT . . . 

SERIAL.. 1 250 . 00 

MICROPRISM . . . .4B9.00 

PROGRAMS . .  

APPLE BASIC 
PROGRAMMING FOR APPLE 

ABT APPLE KEYPAD. . . . . .$119.00 

VIDEX 80x24 VI DEO CARD . . . .. . . . . . . . . . . . 260.00 

KRAFT JOYSTICK.. . . .  . . .48.00 

GRAPPLER+ . . . . . . . . . . . 132.00 

7742A CALENDAR CLOCK.. .  

SMARTCAT. 

LNW 5/8 DOUBLER W/OOSPLU S 3. 4 .$1 81 .00 

• 

TEAC HALF HEIGHT D .S .  Disk Drives . . .  279 .00 
i

BARE DRIVES 
TANDON 5V. I NCH 

GRAPHI CS HARD COPY SYSTEM . . . . . . . . .  

PIE WRIT ER WOROPROCESSOR 

VISIDEX 

WOROSTAR. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297. 50 

CP/M tReg. trademark Micro International Corp. ;Trademark Peripherals. 
MICROSOFT ttTrademark Corp. 

a 
a 

DISKETTES 
SCOTCH 3M 

TRK. 1 0 .  16 23 . 50 
O.S. O. OEN 40 TRK. 1 0 .  16 SECTORS . . . .  36 50 
8 " DISKS IN STOCK. . . .  . . . . . . .  CALL 

VERBATI M  DATALIFE 
MD 525-01 . 1 0 .  1 6 . . .  . . . . . . . . . . . . . . . .$ 26. 50 

MD 550-01 . 1 0 . 1 6 . .  . . . . .  .44.50 
MD 557-01 . 1 0 . 1 6. .  . . . . . . .  . .45.60 
MD 577-01 .  1 0. 1 6 . .  . . .  . . . . . . . . .  34 .80 


DISKETTE STORAG E 
5'1< BIB CLEANER. .  .. . . . . . . . .  . . . . . . . . . . .  8 .95 

5'1• 

.. 
PLASTIC LI BRARY CASE.. . .  . . . $ 2 .50 

PLASTIC STORAGE BINDER w/ Inserts . . .9 . 95 
PROTECTOR 5 '1• " (50 Disk Capacity) . . . 2 1 . 95 
DISK BANK 5 '1 < ' . .  . . .  . . . . . . . .5 .95 

ATARI 
See Apple & Atari Sollware. 
BANK STREET WRITER . . . .  . . $  49.98 
EPSON CABLE T O  850 INT. . . . .  20.00 

. . . .  . .  . .59.00 
SIGNALMAN MODEM .. . . . . . . . . .  85.00 

TAX ADVANTAGE . .  . . . .38.97" 
WICO TRACKBALL. .  . .  . . .  59.00 

PRINTERS 
STAR MICRONICS GEM IN I  10 X . . . . . . . .$ CALL 

STAR MICRONICS GEM IN I  15. .  . . . . . .  CALL 
SOUNOTRAP lor 80 column printers . . . . .99.00 
SWEET-P PLOTTER. .  . .  . .  639.00 
RIBBONS FOR MX-80. . . .  . . . . . . . . .  8 .95 

RIBBONS FOR MX- 1 0 0 . .  . .  . . . . .  . 24.00 
C-ITOH F-10 40 CPS PARALLEL . . . . . . .  1 250.00 


. . . .  C-ITOH F-10 40 CPS 
C-ITOH F- 1 0  55 CPS PARALLEL. . . .. 1639.00 
C-ITOH F-10 55 CPS SERIAL . .  . . . .  1639.00 
C-ITOH PROWRITER PARALLEL. .  . . . .399.00 
C-ITOH PROWRITER SERIAL. .  . . . . . .  550.00 
C-ITOH PROWRITER I I  PARALLEL. . . . . . .  699.00 
C-ITOH PROWRITER I I  SERIAL. . .  . . . . . .  767 .00 
EPSON GRAFTRAX PLUS. . . .  . . .  . . . .  . . .60.00 
EPSON RX-80. .  . .  . .  . . . . . . . .  CALL 

COMREX CR-1 SERIAL . .  . . .  .. 829.00 
COM REX TRACTOR FEED. .  . . .  1 09.00 
IDS 480 
NEC 8023A. . .  . .  . . .  425.00 
NEG SPINWRITER 3530 P. RO . . . . . . . . .  1 739.00 
OKIOATA MICROLINE 82A . . .  . . . .460.00 
OKIOATA MICROLINE B3A. .  . . . . . . . .  .700 .00 
OKIDATA MICROLINE 84 . . . .  . . . . . . . . .  1 1 70.00 

OKIOATA 92. .  . .  . . . .  CALL 
OKIOATA 93. .  . . . . . .CALL 
OKIGRAPH B2. .  . . . . . . . . . . . . . .  .49 .95 

OKIGRAPH 83 . .  . .49.95 
MICROBUFFER IN-LINE 32K. . .  . ... 299.00 
MICROBUFFER IN-LINE 64K . . . . . .  . . . . . . .  349.00 

MICROBUFFER 64K EXPANSION M00 .. 1 79.00 

BOOKS 

I BM 
GRAPHICS . .  . . . . . .  14 .00 
100 READY-TO-RUN PROGRAMS . . . . . . . . .  1 4.95 

33 GAMES OF SKILL & CHANCE . . . . . . . . .  12 . 50 


APPLE 
II . .  . .  . . . 1 2.50 

. . . . .9.50 

TRS·BO 
HOW TO DO IT ON THE TRS-80. .  . . . . . .  22.95 
MICROSOFT BASIC DECODED . .  . . . . . . . . .  22. 95 

TRS dos. 2 .3 DECODED. . . . . . . . .  19.95 
BASIC DISK 1/0 FASTER & BETTER . . . . .22.95 

GEN ERAL 
1 0 1  PROJECTS F O R  THE Z·80 . .  . . . . . . . . . .  15.95 

1001 THINGS TO DO WITH YOUR 
PERSONAL COMPUTER. .  . . . .  9.50 
THE GIANT BOOK OF SOFTWARE . . .  . . . . .  1 3.50 
30 PROGRAMS FOR THE HOMEOWNER . . .9.50 

APPLE l illie HARDWARE 

ALS l-CARD. . .  . . .  . . . . . . . . . . . . .  142.50 

MICROSOFT PREMIUM PAK . .  . .  . .  . . . . . . . . . . .  485.00 
MICROSOFT Z-80 SOFTCARD. .  .. . . . .  249.00 
M & R SUPERTERM 80x24 VIDEO BD . . . . .  315.00 
M & R COOLING FAN . .  . . . . . .  39.95 
M & R UNIVERSAL MOD . .  . . . . . . . . . . . . . . . . . . . .  54.95 

PROMETHEUS VERSACARO . . .  . . . . . . . . . . . . . .  165.00 

SUPER CLOCK I I . . . . . . . . . . . . 129.00 
SUPER FIVE HALF HEIGHT DRIVE. . .  . .  . . .  279.00 
T/G JOYS'fiCK. . . . . . .  . . . . . . . . . . .  44.95 

T /G PADDLE. . .  . . .  29.95 
T/G SELECT-A-PORT. . .  . . .  . . . . . . .54.95 
T/G TRACKBALL. . .  . .  . . . . . .  47.50 
THE MILL-PASCAL SPEED UP. . .  . . . . . . .  270.00 
THE VOICE BOX. . .  . . . . . 145.50 
VERSA E-Z PORL . .  . . . . . . .  21 .95 

VERSA E-Z PORT II. . . .  . .  . . . . . .  27.90 
VERSA WRITER DIGITIZER . . . . . . . . . .259.00 

VIOEX ULTRATERM . .  . . . . . . . .  293.00 


VIOEX KEYBOARD ENHANCER I I .  . . . . . . . . . . 129.00 
VIOEX FUNCTION STRIP. . . .. . . . .  71 .50 

MICROBUFFER lit 16K W/GRAPHICS . .  . . .  199.00 
MICROBUFFER lit 32K W/GRAPHICS . . . . . .  219.00 
SUPERFAN II . . .  . . . . . . . . . . . . . . .  62.00 

SUPERFAN I I  W/ZENER..  . . . . .84.50 
RANA CONTROLLER. . . .. 104.00 
SNAPSHOT.. . . . . . . 1 1  9.00 

7710A ASYNCHRON. SEA. INTERFACE . . . . 135.00 
7712A SYNCHRON. SER. INTERFACE . . . . . . 159.00 

.99.00 
7728A CENTRONICS INTERFACE . .  . . . . . . . . .  105.00 

VISTA VISION 80-80 COL GARD. . .  . . . . .259.00 
VISTA 8" DISK DRIVE CONTROLLER . . .  . . . .  549.00 

MONITORS 
AMDEK COLOR I . . . . .$350.00 
AMOEK RGB GOLOR II. . . . . . . . . . . . . . . . . . . . .  . .  .480.00 
AMDEK RG8 INTERFACE . .  . . . . . . . . . . . . . . . . . . . 169.00 

AMOEK 310A IBM AMBER . . . . . . . . . . . . . . . . . . . . 179.00 
BMC GREEN MONITOR. . .  . . . . . . . . . . . . .  92.00 

NEC 1 2' '  GREEN MONITOR . . . . .  . . . . . . . . . . .  159.00 
TAXAN 12" AMBER. . .  . . . 145.00 
TAXAN RGB 1 . .  .. . . . . .  . . . . . . . . . . . . . .  . . . .  . 359.00 

USI AMBER 9" . .  . . . . . . . . . .  145.00 

USI AMBER 12" . .  . . . . . . . . . .  160.00 

ZENITH GREEN. .  . . . . . . .1 1 9.00 
ZENITH AMBER. . . .. . . . . . . .  129.00 


MOUNTAIN 
HARDWARE 
CPS M U LTIFUNCTION BOARD . . . .  . . . . . . .  145.00 

MUSIC SYSTEM. . . . . . . . . . .  . . .  369.00 
RAM PLUS 32K. .  . . .  . . .  . . .  1 60.00 
ROM PLUS W/ KEYBOARD FILTER . . . . . .  165.00 
ROMPLUS W/0 KEYBOARD FILTER . . . . 1 25.00 
ROMWRITER. .  . . . . . . .  . . .  . . . . . . . . .  . . . . . .  . . . . 149.00 


MODEMS 
New! Hayes I B M  Internal 300/1200 baud 
Direct Connect Modem w/soft..$489.00 
HAYES MICROMODEM 11 . .  . . . . . . . . . .  . . . . . .  279.00 

MICROMODEM W/ TERMINAL PKG . . . . . . 299.00 
HAYES CHRONOGRAPH . . .  . . . . . . . . . . . .  . . . . .  199.00 

HAYES SMART MODEM (300 Baud) . . . . 208.50 
HAYES SMART MODEM ( 1 200 Baud) . . .528.00 
IBM SIGNALMAN . .  . . .  . . . . .  229.00 
NOVATION J-CAT. . .  . . .  125.00 
NOVATION SMARTCAT 2 1 2 . . .  . . .499.00 
NOVATION . . .209.00 
NOVATION AUTO-CAT ( 1 200 Baud) . . . . . .6 1 9.00 
NOVATION APPLE-CAT (300 Baud) . . . . . .310.00 
NOVATION APPLE-CAT ( 1 200 Baud) . . . . .605.00 
SIGNALMAN MODEM W /RS-232C. .  . . . .  85.00 

TRS·80 MOD I 

HARDWARE 


LNW EXPANSION INTERFACE . . . . . . . . . . . .345.00 

LNW 80 MOO I I  W/CP/M . . . . . . . . . . . . . . . . . . .CALL 

PERCOM DATA SEPARATOR. . .  . . .  . 27.00 
TANDON 40 TRK DISK DRIVE W/P.S. . . 181  .00 
4 DRIVE CONTROLLER P/S . . . . . . . . . . . . . . .259.00 


IBM HARDWARE 
HERCULES GRAPHICS CARD. . . .  . .  .405.00 
KRAFT JOYSTICK . . .  . .  . . . . . . . . . .  . . . . . . . . . . .  .48.00 

MICROSOFT 64K. . .  . .  . . . .  278.00 
PLANTRONICS COLO.RPLUS GRAPHICS BOARD 

w/ DRAFTSMAN . .  . . . . . . . . . . . . . . . . . . . . . 475.00 

QUADBOARD 64K. . .  . . . . .  . . . . . . . .308.00 
T/G JOYSTICK . .  . .  . . . .  . . . . . . . . . .  . . .  . . .  . . .47.95 
T /G TRACKBALL. .  . . . . . . . . .  . 4  7 .95 

64K MEMORY UPGRADE . .  . 80.00 

ALPHA BYTE I BM M EMORY 
EXPANSION BOARDS 
256K W /RS-232C . .  . . . . .  . . . . .  349.00 
5 1 2K W /RS-232C . .  . . . . .  . .  . . . . .  579.00 

I B M  DISK DRIVES 
Alpha Byte's add-on drive kits lor lhe IBM-PC ­
each kil includes installation instructions. 
Tandon T M 1 00-1 Single head 40 trk .. $195.00 
Tandon TM1 00-2 Double head 40 lrk . . .249.00 

BRACKETS & CABLE: tor half height dr ve. . . . . .25.95 
PANASONIC '12 -HEIGHT DISK ORIVES . . . 249.00 

ISOLATORS 
IS0-2 6-SOCKEJ.. . . . . . . .  . . . . .  $49.95 


100-1 SINGLE HEAD 40 TRK . . . . . . . . . . .$195.00 

100-2 DUAL HEAD 40 TRK. . . . . . . . . .  249. 50 

1 00-3 SINGLE HEAD 80 TRK . .  . . . .  . . . .  250.00 
1 00-4 DUAL HEAD 80 TRK . . . .  . . . . . . . .  .369.00 

I B M  SOFTWARE 
CP/M 8 6  DIGITAL RESEARCH . . . . . . . . . . . .54.00 

d BASE I I  . .  . . . . . . . . . . . . . . .429.00 

EASYWRITER I I . .  . . . .  . . . . . .  . .  . .247.00 
EASY SPELLER. .  . . . .  . . . . . . .  149.00 

EASY FILE . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.00 

FIRST CLASS MAIL . . . . . . .  . . . . . . . . .  . . . . . . .  85.00


19.50 
HOME ACCOUNTANT+ . .  . . . .  . . . . .  . . . .  . . . .  105.00 
I NFOSTAR. .  .. . . . .  . . . . . . . . . . . . . . . . . . . . . .  297.50 

JFORMAT . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . .39.00 
LOTUS 1 , 2 ,3 . . . . . . .  380.00 
MAILMERGE. . . .  . .  . .  . 1 74 . 00 
MOVE IT. . . . . . .  109.00 
PFS: FILE . . . . . . . .97.50 
PFS: GRAPH . .  . .  . . . . . . . . . . . . . . . . .  . . .  97.50 

PFS: REPORT. . . . . .  . . . . . . . . . . . .97.50 


. . . . . . . . .  145.00 

SPELLSTAR. .  . . . . . . . . . . . . . . . . . . . .  1 74.00 

SUPERCALC 2. .  . . . .  . .  . . . . . .  . .  . . .  . 168. 00 
THE WORD PLUS. . .. . . . . . . .  . . . .  1 1  7.00 

T. I . M . I l l .  . .  . .  . . . . . . . .  379.00 

TYPEFACES FONT CREATOR . . . . . . . . . . . . . . 92.75 

VERSA WRITER GRAPHICS TABLETS . .  . 270.00 
VISICALC I 256K . . . . . . . . . . . .  . . . . .  . .  . .  . . .  . 189.00 
VISITREND I VISIPLOT . . . . .  . . . . . . . . . . . . . .  235.00 


. . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  . . .  1 9 2.00 
VISIFILE. . . . . . . . .  249.00 
VISISCHEOULE. . .. . . . . . .  . .  . . . . . .  229.00 
VOLKSWRITER V 1 . 2 . . . . . . . 132.50 


WRITE ON . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . .  90.00 

Call tor additional IBM sollware prices. 

of Pro of Practical Inc. . .Trademark of Sollware Dimensions. Inc.is a reg. trademark ot Digital Research. ·Requires Z-80 Sollcard. 
is reg. trademark. of Microsoll 



APPESOFT BASIC38. 45 

PASCAL/M Z-80 . . 295. 00 

PROSOFT NEWSCRIPT MOD w/labels109.00 

ALL SPINNAKER PRODuCTS ARE AVAILABLE F OR YOUR PC PC XT. Also Apple Alari. 

SOCKET VOLTAGE SPIKE PROTECTION. SGL·l  t 5s ONLY 

"SU PER 1/0" RS-232, Parallel, Games 1/0 , Clock-Galendar. XT. t93.75 

M ICROPRO 

ULYSSES G O LDEՀ FLEECE. . 

Angeles: 
By 

- - - -

F.C. M .  W/FORM LETTER. .  . . .  . . . .  $ 7 1 . 50 

ZORK 1 . 1 1 . 1 1 1  . .  

- - - - - - ::1 

IBM GAM E SO FTWARE 
APPLE PANIC . .  . . . . . . . . . . . . . . . . . . . .  $ 23. 61 
CONQUEST. . .  . . . . . .23. 36 
CROSSFIRE. .  . . . .  . . . .  . . . 24 .95 
DEADLINE .. . . . . . .  35. 00 
EXECUTIVE SUITE. .  . . . . . . . . 31 .50 
GALAXY. .  . . . . .  1 9. 50 
LOST COLONY . .  . . . . . . .  23. 36 
MIDWAY CAMPAIGN . . . .  . . . . . .  1 7.00 
MILLIONAIRE. .  . . .. .48 . 50 
STARCROSS. .  . . .  . . . . . . . . . . . . . . . .28.00 
THE WARP FACTOR . .  . . . . .  . . 31 . 1 6  
WITNESS. .  . . . . . . . . .  . . . . .35 . 00 
ZORK I .  II. I l l .  . . . .  . . . . . . . .  28. 00 

II you don'l see Ihe sollware you wan1. call. Our 
sollware slock i s  conslan1ly expanding . 

MICRO PRO 
APPLE CP/M® 
WORDSTAR 3.3•t . . . . . . . . . . . . . .  . . . . . .  . .$297. 00 
MAILMERGE•t. . . . . .  1 74.50 
SPELLSTAR•t . .  . . . . .  . . . . . . . . . .  . . . . .  . . .  . 1 74 . 50 
WORDSTAR PROFESSIONAL•t . . . . . . . . . .495.00 

WOROSTAR W/ CP/M CARD. . . . . . . .  395.00 
I NFOSTAR. .  . . . . .  297. 50 
OATASTAR. .  . . .  . . . . . . . . . . . . . . .  204 .50 


MICROSOFT® 
APPLE 
ALDStt . .  . . . . . . . .  . . . .95 .00 
BASIC COMPILER· . .  . . . .  . .  . .  . . 2B5.00 
COBOL; . . . . .  . . . . . 5 1 4 . 00 
FORTRAN" . . . . .  . . . . . . . . . . . . . .  150.00 

OLYMPIC DECATHLON . . . . . 24.95 
TASC APPLESOFT COMPILER. .  . . . . . . .  1 25.00 
TYPING TUTOR I I .  . . . . . . . .  . . . . . .  . . . . . . . . . . . .  1 6 . 50 

Z-BO SOFTCARD. .  . . 249.00 

APPLE SO FTWAR E  
APPLE MECHANIC. .  . . .  . . . . . . . . .  . . . . . .  $ 23.00 

APPLESOFT WORKSHOP. . . . . . . . . .  37.45 

ASCII EXPRESS PRO . . .  . . . . . . . . .  . . .  . . . . . . . .  98.00 

BANK STREET WRITER. . . . . . .  .49.98 
BEAGLE BAG. . . . . .  . . . . . .2300 
BEAGLE BROTHERS UTILITY CITY . . . . . . . 23.00 

DATA CAPTURE 4 0/BO COLUMN . . . . . . . . 59.95 

OB MASTER VERS 4 .0 . . . . . . .  . .  . . .  . . . . . . . .239.00 
DB MASTER UTILITY PAC I OR I I  . . . . . . . .89.00 

DICTIONARY. .  . . .  . . . .  . . .  . . . . . . . . .  79.00 

DOSS BOSS. . . . . . . . . . . . . . . . . . . . . . . . . .  1 B. 72 

DOUBLE TAKE. .  . . . . . . . .  2768 
EASY MAILER-PRO. .  . . . . . . . .  1 1 7.00 
EASY WRITER-PRO . .  . . .  . . . . . . . . . . . . . . .  . . . .  136.00 


CP/M® SO FTWARE TRS-80 SOFTWARE 
We carry CP/M' sollware in all popular disk LAZY WRITER M O D  I .  I I .  . . . . .  . . . . .  $ 1 35.00 
formals - Northslar. Televideo. and Healh/Zeoifh NEWDOS/BO 2. 0 MOO 1 .  1 1 1  . .  . . . . . . .  1 22 . 50 
lormatted programs in slock1 Call lor availabil ily OMN ITERM SMART TERM . MOO 1 . 1 1 1  . . . . .  89 95 
and price. Most soltware also available on IBM . 1 . 1 1 1  
d BASE I I .  . . .  . . .  $4.29.00 SPECIAL DELIVERY MOD I. I l l . . . . . . .  t 1 9.00 
DUTIL. .  . . .  9 1  .00 TRAOKCESS MOD I .  . . . . 24 .95 

OR 8080 .  . X-TRA SPECIAL DELIVERY MOO 1 . 1 1 1 .  . . .  1 79 .00 

lihis Months Specials: 
CHRISTMAS STOCKING STUFFERS! ! !  

EDUCATIONAL SOFTWARE FOR THE KIDS 
SPINNAKER: Snoopertroops I or 11 . . . . . . . . . . .  . . . .  . . . . .  . . .  . . .  . $34.95 

In Search 01 The Mosl Amazing Thing. . .  . .  . .  31 . 16  
Slory Machine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .27.26 

KinderComp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .23.36 

Facemaker. .  . . . .  . . . . .  . . . . . .  . .  . . . . . . . . . . .  . . . . . . . . . . . .  . .  . .  27. 26 

Della Drawing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  .. . . . .  38.96 


IBM & & 
PROTECT YOUR INVESTMENT! 

SWITCHED SIX . . . . . .$30.50 

APPLE 
ALS 6 MHZ CP/M CARD WITH 64K. CP/M 3.0 & C-BASIC. . .  . .  $ 319.00 
QUENTIN RESEARCH APPLEMATE 4 0  TRACK DRIVE. .  . . . . . . . . . . . .  . . .  . . . . .243.00 
APPLE lie 
MICROSOFT CP/M, 80 COLUMN. 64K RAM. .  . .  . .  . .  . . . . . .$342.50 
PFS: FILE. REPORT. GRAPH each. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .97.50 

APPLE II + 
MICROSOFT PREMIUM PAK, CP/M, 16K RAM. 

VIOEX 80 CLM WITH SOFTSWITC.ll . .  . . . . . . . . · · · · ·  . . . . . . . .$485.00 

APPLE II + A N D  lie COMPATIBLE 
MULTIPLAN 40 & BO COLUMN OR CP/M . . . . . . .  . .  . . . .  $1 99.00 

MICROSOFT MULTITOOLS EOA MULTIPLAN . .  . . . . . . . . . . . . . . . . . . . . . .  . .CALL 

IBM 
CONCURRENT CP/M 86 for mullilasking your PC. .  . .  . . . . . . . . . . . . . . . . .  $ 315.00 

GP/M 86 DIGITAL RESEARCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .54.00 

LOTUS 1 .2.3 DATABASE, W/GRAPHICS & SPREADSHEET, Dos 1 . 1  or 2.0 . . . . . . . . . . . .  . . . .  380.00 

HAYES 1 200 B INTERNAL 1200 & 300 BAUD MODEM W/ SMARTCOM SOFTWARE . . . .489.00 
LATTICE C-COMPILER W/ FLOATING POINT (F.P.). . . . . .  . . . . . . . . . . . . . . .  . .  369.00 
MICROSOFT FLIGHT SIMULATOR. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .38.95 

MONTE CARLO MULTIFUNCTION CARD 64K.. .  . . . . . . . . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  345.00 

MULTIPLAN MS DOS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 199.00 

PLANTRONICS COLOR PLUS W/DRAFTSMAN. . . . . .  . . . . . . . . . . . . . . . .475.00 
OUAORAM OUADLINK. . .  . .  . . . . . .  . . . .  . .  . . . . . . . . . .CALL 
WIZARDRY. .  . . . . . . . . . .  .47.76 

STB SYSTEMS 
"SUPER RIO" 2-RS-232, Parallel, Game 1101 Clock-Calendar & 64K..  . . .  . . . . . .  . . . . . . . .  $ 364.80 


lits in small slot on PC 
MISC. 
FINGERPRINT FONT CONTROL FOR EPSON MX 80 SERIES PRINTERS . .  . . . . . . . . . . . . .  . . . . . . .  55.00 


" EACH MONTH WE WILL OFFER SPECIALS 
PLEASE WATCH THIS BOX FOR NEW & EXCITING PRODUCTS 

EDU-WARE 
COMPU·MATH DECI MALS. .  . .  . . .  $ 34 . 95 
COMPU·MATH FRACTIONS . .  . . . 34.95 
COMPU·READ. . . 24.95 

MORE GREAT APPLE 
GAM ES 
BUDGECO PINBALL CONST SET . . . . . .$ 31 .61  
COMPUTER QUARTERBACK. . .31 . 1 6  
CRISIS MOUNTAIN . . . . .  . . . . .  26.32 
DARK CRYSTAL . . . . .  . . . .  31 .61  
EVOLUTION . . . .  .. 33.80 
FLIGHT S I MULATOR. . . . . . . . .  26.6t  

INTERNATIONAL GRAND PR IX  . . .  . . . .  . . . 25.95 
MASK OF THE SUN . . .  . . . . . . . . . . . . 31 . 1 6  


NIGHT OF DIAMONDS. . . .  . . .  . . . . . . .  27. 26 

PINBALL SUBLOGIC. .  . . .  . . . .  24.50 
POOL 1 .5. . .. . . .  27.26 
RASTER BLASTER. . . .  . . . . . . . . . . .  23.36 

SNACK ATTACՁ. .  . .  . . . . . .  . 23.36 
THE SHATTERED ALLIANCE. .  . . .49.95 
THE SPACE VI KINGS. .  . . . . . . .  38.50 
THE WARP FACTOR. . . . .  . . . .  . .3 1 . 1 6  
TH I EF . .. . . .  24 . 95 
TU BEWAY . . . . . . . . . . 27. 26 
TUES. MORNING QUARTERBACK . . .  . . . .  .25.95 
ULTIMA. .  . . .  31 . i 6  
WIZARDRY. .  . . . .37.95 

SIRIUS SOFTWARE 
GORGON . .  . . . . . . . . . . . . . . . . . . .$ 3 1 . 1 6  
PHANTOMS FIVE . .  . . .  22 .00 
S N  EAKERS . .  . . .  23. 36 
SPACE EGGS . .  . . . . . . . . . . .  23.36 

EDU-WARE 
COMPU·MATH : ARITH M ETIC . . . . . . .$ 39.95 
COMPU·SPELL (REO. DATA DISK) . . . . . . . 24 .95 
OOMPU·SPELL DATA DISKS 4·8. ea . .  . . .  1 7.95 
PEReEPTION PKG. . . . . . . . . .  . . . . . . . . . . .  1 9.95 

REN DEZVOUS. .  . . . . . . . . . . . . .  . . .  . . . . . .28 . 50 


ON-LI N E  SYSTEMS 
CANNON BALL BLITZ . .  . . . . . . . . .  . . . . . . .  $ 25. 95 

CRANSTON MANOR. .  . . . .  . . . .  25.95 
T IME ZONE . .  . . . . . .  . . . .  . .  . . .  . . . . .  . . . . .  . . . .  . . . .77.96 

M USE SOFTWARE 
A. B. M . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  $ 1 9.46 

ROBOT WARS . .  . .  . .32.95 
THREE MILE ISLAND. . . . . .3t  .61 

To order or for 
information ca l l  
In Los 

FORMATT I I  ENHANCED . .  . . . . . . . .  . . . . . . .  1 32 .50 

PASCAL Z. . . . . . . .  349.00HOW TO PROGRAM IN APPLE & ATARI GAM ES 

LISA 2 .5. .  . . . . . . . . . . . . . . . . . . . . . . .59.95 P & T CP/M"' M O D  2 & 1 6  TRS-80 . . . . 193.50 
 (213)706-0333 . 
Modem: 

(213) 991 -1604 
!CALഁOUR MODEM UNE I 

MAGIC MAILER. .  . . . .  . . . . . . . . . . . . . . . . . . .  59.00 OICKCODE. . .  . .230.00 A . E . .  . . .  . . . . . . . . . . . . . . . . .  $ 23.72 

MAGIC WINDOW I I  . . . . . . . .  1 1 7.00 SPELLGUARD. .  . . .  . . .  230.00 ARCADE MACHINE . . . . . .  . .  . . . . . . . . . . . . .  . . . . .44 . 38 

MAGIC WIN DOW. .  . . . . .  . . . . . . . . . . . . . . . . .  79.00 SUPERCALC 2 . . . .  .. .. 217.00 CASTLE WOLFENSTEIN. .  . . . .  23.50 


T H E  WORD PLUS . .  . .  . .  . .  1 1 7.00 MAGIC WORDS. .  . . .  . . . .  59.00 
MASTER DIAGNOSTICS APPLE ][ . . . . . .  .45.95 DIG ITAL RESEARCH 
MICROTYPING II, Hayden . .  . . .  . . . .  . . . . . . . .  24 .35 
 C BASIC. .  . .  . . . . . . . .  $109.00 


. .  . .  . . . . . . . . . . . . . . . . . . . .  1 99.00 


SEA FOX . . . . . . . . . . . .  . . . .  . . . . . . . . .  24.00 

ZAXXON . .  . .  . . . . . .  3t  . 1 6  

MULTIPLAN . .  .. . . .  82.00MAC. .  . BRODERBUN D  M U LTITOOL BUDGET.. . . . . . . .  1 1  1 .50 

M U LTITOOL FINANCE . . . . . . . . . . . . .  . . . . . . . . . .  74. 25 

PFS: GRAPH . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89.95 


PASCAL MT + WI SSP . . . . .  . . . . . . . . . . . . .  429. 00 
 APPLE PANIG . .  . .  . .  $ 23.6t 
PL/ 1 -80 . .  . . . . .  . . . . . . . . . . . . . . .  . . .  . . . . . . . . . .439.00 
 CHOPLIFTER. .  . . . . . . . . . .  . . . .  . .  . . .  . .  27. 20

ZSID. .  . .  . . .  . . .  . . . . .  92.00 I - -


FOR WEEKLY SPECIALSj-L -
M I DNIGHT MAGIC . .  . .  . .  . . .  27.26PFS: (NEW) PERSONAL FILING SYSTEM . 85.00 
SUPERSOFT PFS: REPORT . .  . .. . . . . . . . . . . . . . . . . .  79.00 


SCREENWRITER I I . .  . . . . . . . .99.00 ' C' COM PILER . .  . . . . . . . .  $187. 50 
 AUTOMATED S IMULATIONS 
SUPER TEXT PRO. . . . . . . . . .  97.50 

TIP DESK #1 . .  . . . . . . . . . 15 .95 

TRANSCEND I I  . .  . .  . .  . . . . . . . .  1 1 5.00 

TYPEFACES FONT CREATOR. .  .. . . . . . . . .  92.75 

Z-TERM" . .  . .  . . . . . . . .  B9.95 

Z-TERM PRO• . .  . . . . . . . . . .  129.95 


CONTI N ENTAL SOFTWARE 

DIAGNOSTIC I I  . . . . . . . . 92.00 

DISK DOCTOR . . . . . . .  . . . . . . . . . . . . .  7B.OO 

FORTRAN. . . . .  . .  355.00 
RATFOR. . . . .  . . . . . .  . . . . . . . . . .  B9 .00 

TINY PASCAL . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  80.00 


DATASTAR. .  . .  . . . . .  204.50 
INFOSTAR. .. . . . . . . . . . .  .. . .  . . . .  . .  . . . . . 297.50 

MAILMERGE . . . . . . .  1 74. 50 


CRUSH . CRUMBLE AND CHOMP . . .  . . .  $ 24.95 
HELLFIRE WARRIOR. . . . . .  . . . . . . . . .  3 1  .35 

INVASION ORION. .  . .  . . . . . . . . . . . . . .  20.95 

RESCUE AT RIGEL . . . . . . . . . . .  . . . .  . . . . . . . .  23.36 

STAR WARRIOR. . . . . . . . .  31  .35 
TEMPLE OF APSHAI . . .  . . . .  . . . . . . . . . . . .  31  .35 


ON-LI N E  SYSTEMS 
FROGGER. .  . . . . . . . . .  $ 24.50 

JAW BREAKER. .  . . . . .  . . . . . . . . . . . . . . . . .23.36

& . .25. 95 

G/L.AIR,A/P,PAYROLL. . .  . .  . . .  Each 14B.50 SPELLSTAR. . . .. 1 74.50 
PROPERTY MGML . .  . . . . . . . . .325.00 WORDSTAR 3.3. . . .  . . . . . . . . . . . 297.50 

THE HOME ACCOUNTANT.. . . .59.95 WORDSTAR PROFESSIONAL . . . . . . . . . . . . .495.00 


ULTIMA I I . .  . . .  42.00
M ICROSOFT® WIZARD AND PRINCESS.. . . . . . . .  27.26

VISICORP BASIC COMPILER. . .  . . . . .  . . . . .  $299.00 
VISICALC . .  . . . . . . . .  189.00 BASIC 8 0. .  . .  . .  249.00 


I N  FOCOM 31 304 V I A  CO L I N AS VISIDEX . .  . . .  . . . . . . . .  1 89.00 
 COBOL 8 0  . . . .  . . . .  550.00 . .  . . . .  s 35.00 WEST LA K E  V I  LLAGE, CA 91362 VISIFILES. . . . . . . .  1 89.00 FORTRAN 8 0. .  . .  . .  359.00 DEADLINE ..  

. . . . . . . . 1 58 .00 STARCROSS. .  . . .  . .  28.00 
VISIPLOT . .  MACRO 80 . . .  . . .  . .  . . . .  . .  . 156.00 * For al l  your computer pro­

VISISCHEDULE. .  . . . . . 229.00 m u  MATH/mu S I M P  . .  . . . . . . . . . . . . 200.00 SUSPENDED. . . .  . .  . . . . . . .  .35.00 
duct needs, come visit us at VISITERM. . . .  .. 79.00 mu LISP/mu STAR . .  . . . .  165.00 WITNESS. . .  . .  . . .  35.00 

. . . 28.00 our new California store .VISITREND/VISIPLOT . . . .  . . 229.00 M U L  TIPLANtt . .  . . . . . . . .  . . . . . . . . . . . . .  199.00 


- Your satislaclion is assured by our 30 day moneyback guaranlee on all hardware producls we sell. No relunds after 30 days. All manulacturers warranties are honored by manufacturers. Detective 
software will be replaced free during Jhe first 30 days. however, no refunds or exchanges on software. Proof of purchase required. All relurns must be aulborizeԾ in advance. How To Order - All orders must be paid pJior 
10 shipmen!. Order by phone or by mail. Use Visa. M/C. check or COD. COD limil $300. Shipping charges: Visa. M/C orders = aclual shipping costs. Prepaid orders add $3 (under 251bs.) or $6 (over 251bs.) COD's use 
prepaid rales and add $4 surcharge. Foreign. FPO and APO orders add 15% of order tolal. Calif. orders add 6% sales lax. L.A. County add 6'12% sales lax. Prices quoled are subjecl lo producl avaiԿbility and may change without nolice. 

Salislact�n Assurance 

Circle 17 on inquiry card. 
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Circle 224 on inquiry card. 

PRODUCT DESCRIPTION 
UOS 212LP, 12006ps Full Duplex (212AI 

LIST YOUR COS 

USA Password,300/12006ps FD (212) Auto Dial 
USA Courier300/12006ps FD (212A) Auto Dial 
Rixon A2121, 300/12006ps FD (212A) Auto Dial 
Rixon PC 212A (IBM PC Modem Cord) 

1145
4t19
519
499

499 
675 

795 

795 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

Hayes Smart 1200 
' 

PEN A I L  300/1200 AD Auto Dial 
NEC 300/1200 Auto Dial. Auto log On 

Vis uaiS0/55 CRT 
DEC VT100·AA 
Adds Viewpoint A·l 
Taxan RGB Vision Monitor 
Televideo TVI -910 Std. 
Lear Siegler ADM 3A 
Hazeltine Esprit 

Epson RX80/Grahrax 
Star Micronics GlOX 
Comrex C R·l -0 Letter Quality 
DEC LA 12-A Decwritcr 
NEC 3510 R/0 33CPS Serial 
Okidata Micro line 80 
Olivetti Printer Daisywheel 
Prowriter Pro I 
Smith Corona TP1-P12 
Tl 745 Silent 
Toshiba P1 350F, 160 CPS 
lnforunner Ritman PP-10 
Oume 1 1  40 + Daisy VJheel 
Diablo 620 R-102 
IDS Microprism 

Epson OX-10/256 
Zenith F1  20-32 
NEC APC-HOl, 128 KB 
Eagle I I  

- Northstar 94404 
Altos 5·150 

ATI, CP/M ·AT1GP/M 
Ati IBM, IBM PC-Oos Op/sys. 
Ashton-Tate Obaseii·E for Eagle 
Microprointernational Super Sort/Apple CP/M 
Wordstar-CP/M, Northstar/IBM-PC 

- U.S.A. Telpec 
Rixon PC Comi (IBM PC Com Software) 

695

1 895 
650 
399 

699 

595

595 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

550 CALL 
399 CALL 

1 200 CALL
1905 CALL 
1895 CALL
440 CALL

1 745 CALL
640 CALL
895 CALL 

2195 CALL
499 CALL 

1681 CALL 
1 1  95 CALL 

699 CALL 

2995 
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3298 

3599 
2999 
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700 

200 

-195 

79 

69 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

We have much more products than we can display in this ad, so if you are 
looking for products not listed above, please check with us first. Since we can 
guarantee you th3t we can support any requirements that you might have. 
e On Bank Cards add 3% 

ORDER TOLL FREE • 1-800-323-2666& ASSOCIATES 
1 1 5  N.  Wolf R d .  
Wheeling, I L  60090 
31 2-459-8866 

We Welcome: 
eVisa, Mastercharge
echecks
eCompany P.O. 

eC.O.D. (Add. S1 .50/Shipment) 

MRS/OS Source Code 
Runs CP/M 2.2" 
and CDOS'"' appli· 
cation programs 

Contains 55 OS 
function calls 

Direct and Standard 
console 1/0 

Standard console 1/0 
includes numerical 
formatting and 1/0 
steering 

User defined 
"CNTRL C" function 

Sequential and 
Random disk file 
access 

Provides Standard 
file management 
functions plus Direct 
Disk Access 

1 2  system utility 
functions include 
PATCH. DUMP. and 
MERGE 

Directory utility 
provides directory 
error che!iking. 
statistics. and 
alphanumeric 
ordering 

"HELP" menus 
throughout

FULLYCOM MENTED SOURCE CODE and 
1 00 page manual provided 

Source code 
provided on hard 
copy and 8" SSSD 
diskette 

Requires 32K Z-80 
computer with 
editor and assembler 

ONLY $5 995 COMPLETE Supports Batch 
Mode Operations (includes shippi ng & handling )Mass. orders include 5% sales tax 

1 1 6  Bowman Lane 

Inc Westboro. MA 01 581 
I ( 6 1 7 )  366-8969 

602 November 1983 © BYTE Publications Inc. 

Phone orders welcome 

Circle 336 on inquiry card. 

Ask 

s u b s e t  o f  t h e  B A S I C  
language, but i t  is easy t o  use 
and is great for short 
machine-language subrou­
tines within a BASIC pro­
gram. The price is a modest 
$24.95 .  I wholeheartedly 
recommend it to anyone who 
wants to speed up slow 
BASIC programs. Aardvark 
also sells versions for the 
VIC-20 and Ohio Scientific 
computers . 

I also have a question 
regarding the Color Com­
puter. I am interested in 
building many peripheral 
devices interfaced through 
the joystick port of the com­
puter but have not been able · 
to find the 240-degree, S-pin 
DIN (Deutsche lndustrie 
Norm) plug to fit the port. 
Radio Shack doesn't sell it, 
and I have combed the ads in 
BYTE and many other maga­
zines fruitlessly. Could you 
please tell me where I can find 
such a plug? Thank you very 
much. 
Greg Robinson 
Cleveland Heights, OH 

Thanks for the information 
regarding the BASIC com­
piler for the Radio Shack Col­
or Computer. 

In regard to your question, 
Switchcraft Inc. carries a 
complete line of 5-pin DIN 
plugs with a 240-degree con­
tact spread. The straight­
handle male plug is part 
number ST-304 and should 
be available at your local 
electronics supply company. 
(A righ t-angle male connec­
tor is also available, part 
number RA-354 . )  If not, 
write or call Switchcraft for 
the name of your nearest 
distributor. Its address is 
Switchcraft In c . ,  5555 North 
Elston Ave. , Chicago, 1L 

6063 0 ,  (312) 792-2 700 .  
. . . Steve 

EPROM 
Programmers 

Dear Steve, 

I'm working on an IMSAI 
system and need a homebrew 
kit for stand-alone EPROM 
programming . Because I 
want to use the chips for 
bootstrap start-up and data 
input, I need (1) a program­
mer for 2708 and 2716 chips, 
something that can be fabri­
cated from scratch with little 
cost, and (2) an S-100 board 
with the appropriate architec­
ture for the chips. Can you 
direct me to books, sche­
matics, kits, or other resourc­
es? Thanks for your help . 
Romolo Toigo 
Chatham, NY 

Many articles have been 
published in recent years on 
the subject of EPROM pro­
grammers. One article, "Pro­
gram Those 2 708s ! "  by 
Robert Glaser, which ap­
peared · in the April 1 980 
BYTE (page 198), describes 
the hardware and machine­
language software for an 
S-100 system that is capable 
of programming either 2 708 
or  2716 EPROMs. Hope that 
w i l l  g e t  y o u  s t  a r t e d .  
. . . Steve 

Calculating 
Bandwidths 

Revisited 

Dear Steve, 
I have read several· letters 

in Ask BYTE addressing the 
confusion of pixels, resolu­
tion, and bandwidth when 
referring to video monitors. 
The letter from J .  T. Miller 
(Ask BYTE, January 1983, 
page 484) asked how to calcu­
late bandwidths needed for 
SO-column lines. Although 
your response uses good 
logic, one important consid­
eration has been neglected 
from your calculations. You 
said bandwidths can be 
calculated by dividing the ac­
tive trace time by the number 
of horizontal dots. "  But this 
results in bandwidths exactly 
twice that of what is needed . 



/ 

I 

Name _________________________________ __ 

Address _______________________________ _ 

City _________________________________ _ 

State�---------------ZiP'---------

DON'T PUT ANOTHER DOLLAR ANYWHERE 
UNTIL YOU'VE SEEN OUR 

FINANCIAL PLANNING GUIDE 

Find ·YOl! could
out how to sort through all the things 

be doing with your money ... and 
come to the decisions that are righ t for 
yoᵄ. 
lt's hard to know what to do with your 
money these days. You certainly want 
it to grow. And you want it  available 
for immediate needs and future goals. 
But does that mean stocks  ? Or 
bonds? Or money funds ? Or COs ? 
Or IRAs ? Or . . .  what ? 
To help you answer this Important 
question, we have prepared a 24­
page guide to financial planning. 
I t  is yours for the asking-with 
rio obligation whatsoever. 
You r  FREE G u  ide c a n  
h e l p  you ... • Get a better picture of your 
financial situation using sim­
ple , fi l l - in- the-blank h e l p ­
sheets.• Choose financ ial strategies 
that best meet your needs 
and goals-whether you're 
just starting out . . .  have a 
family with children . . .  or 
are looking forward to ret irement. • Learn the language of finance with a Glossary of 
Terms explaining everything from Amortization 
and Equity to Tax-Exempt Bonds and Yield. • See how financ ial planning can help you accu­
mu late more money for the present and the fu ture 
-while minimizing your tax bite-so your cur­
rent needs and future dreams can be fu lfilled. 
Financial security doesn't j ust happen. I t  takes 
knowledge, foresight and plann ing-all  of which 
begin with an understanding of your finances and 
effective money-management strategies. So be­
fore you put your money anywhere, find out where 
it  can do the most good. 

Send for your 
FREE guide today! 

I
I
I
I · 
I
I
I
I
I
I
I
I
I 

. !g���NEY 

YES, please see that I receive my FREE Guide to Personal · 

Financial Planning, which wil l  help me make the right 
money decisions for my particular situation. l understand
there is no obligation whatsoever. 

Telephone (
Mai l  to: I DS. Dept .  583, I DS Tower, Minneapol is ,  M N  55402.  Or c,l l l  to l l - fr-ee 1-800-I DS-IDEA, t h a t 's 1 -800-437-4332. 

60-52-382-23 1 -001 Iせ - - - - - - - - - - - - - - - - - ᎘ 
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Circle 129 on inquiry card. 

The bus iness correspondence pac kage with 

over 250 l etters you can use as is ,  expand .  

mod ify,  o r  even rewrite to exact ly f i t  yo u r  

needs.  Ask y o u r  dea ler  o r  ca l l  


1 -800-972-5600 o r  603-43 1 -4800 

LetterBANK™ $99 
I ! you're not using Letter BANK. you're not really C.O .D . ,  V I SA,  


using your personal computer. 
 M astercard accepted 
1 25 M i rona Road. Portsmouth .  NH 03801 

604 November 1983 © BYTE Publications Inc. Circle 514 on inquiry card. 

Ask 

Regardless of how many 
dots may occur during the ac­
tive trace time, the maximum 
frequency that can be pro­
duced is when every other 
dot is on, giving an on-off­
on-off pattern. Any other 
combination results in a 
lower frequency. Because the 
cycle time of the frequency 
created by this pattern is the 
time of two dots, you must 
divide the total number of 
dots by two. Using 640 dots 
(as in your example), the for­
mula becomes 

42/320 = 131 nanoseconds 
(ns) per cycle, or 7.62 MHz 

It should be noted that 
these formulas can be used to 
determine the bandwidth re­
quirements of any computer 
character or graphics gener­
ator display . You must be 
able to determine the total 
number of displayable pixels 
in addition to the active hori­
zontal trace time (the sweep 
time that may contain pixels). 

Further confusion is often 
introduced when the relation­
ships between horizontal res­
olution and bandwidths are 
explained . Horizontal resolu­
tion is the method most video 
monitor manufacturers use to 
rate their ability to reproduce 
fine detail. When using the 
conventions of a 4 :3 aspect 
ratio, with approximately 
60-Hz vertical and 15, 750-Hz 
horizontal sweep frequencies 
(as is necessary for any 
graphics system compatible 
with standard televisions or 
monitors), the complex rela­
tionship can be reduced to a 
constant formula: Lines of 
Resolution X 12,727.27 = 
Bandwidth. In order to fully 
explain this relationship, we 
must first know exactly what 
horizontal resolution is. 

The methods for determin­
ing the number of lines of 
resolution are carry-overs 
from o p t i c  a l -reso  l u t i o n  
methods. It  is actually the 
number of individual lines 
that can be resolved per unit 

area in the medium con­
cerned. To measure vertical 
resolution, horizontal lines 
are used. Horizontal resolu­
tion uses fine vertical lines. 
The limit is said to be when 
the lines are at the spacing 
that just reaches the point 
where you can no longer dis­
tinguish the individual lines. 
(Reducing the spacing further 
would make the lines appear 
as a uniform gray area.) 

Once this cutoff point has 
been determined, the next 
step is to determine how 
many lines of resolution this 
is. Usually, this is done by 
reading the number corre­
sponding to this point from 
the scale on the resolution 
chart. But this number does 
not represent how many lines 
would be made if this spacing 
were extended to the full 
width of the screen . The scale 
represents the number of in­
dividual black and white Jines 
that would cover a width 
equal to the picture's heigh t. 
This is to ensure that equal 
spacing can be applied to 
horizontal or vertical resolu­
tion scales, despite nonsquare 
aspect ratios. 

To determine the time re­
quired for the sweep width 
that is equal to the picture's 
height, you must multiply the 
active horizontal picture area 
by 0 .75 (because of the 3:4 
aspect ratio) . The active pic­
ture area can be found by 
subtracting the total horizon­
tal blanking time from the 
total time for one horizontal 
line. The times used in the 
National Television System 
Committee (NTSC) standard, 
as is the standard broadcast 
practice in the United States, 
are approximately 1 1 . 1  
microseconds (p.s) for blank­
ing and 63 .5 p.s total horizon­
tal time. This gives 

63 .5 	- 11.1 = 52.4 p.s 
(active picture area) 

To get the time of the sweep 
equal to picture height, we 
have 

http:12,727.27
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Buy one oflnmacSgreatnewmodems 
andwe'llincludeavaJ.uable subscription 

toThE SOURCE':_ at noextra charge! 
With an In mac modem and 

a subscription to THE SOURCE, sM 
A MERICAS INFORMATION UTILITY, 

remarkable things happen. 
You can instantly access business news 

and financial reports that bear on your own 
business and finances. Speed important 
messages to important people in far-away 
places via electronic mail. Get current stock 
listings, travel guides, catalog shopping and 
more_- right on your CRT, anytime you want. 

THE SOURCE5M is a major timesharing net­
work of information services and programs, 
and normally you'd pay a registration fee to 
subscribe. 

But order one of the modems presented in 
this ad by December 1, 1983, and we'll give 
you a subscription to THE SOURCE5M- and as 
an added bonus, one free hour of standard 
daytime access time (a $20.75 credit)- for 
the price of the modem alone. 

Which for our top-of-the-line Modei212A 
is $595. And for our full-featured Small Talk 
modem,only $149. 

New 300/1200-baud Modei212A. 
Increases access efficiency, 

Hayes Smartmodem compatible. 

T he Model 212A dials, 
answers, and disconnects calls for you auto­
matically- right through the computer. 

T hat's certainly more efficient than having 
to monitor and complete each call yourself. 

Plus the Modei212A is compatible with all 
software developed for "smart" modems, 
giving it much greater versatility. And it can 
be switched between full and half duplex 
modes for access to virtually any public 
data base. 

With the 212A, you'll even cut your tele­
phone bills dramatically because it 
automatically keeps the length and cost of 
each call to the absolute minimum. 

So a 10 minute call with a standard modem 
would shrink to about 2V2 minuteswith the 212A. 

-T he Modei212A is easy to use. It connects 
directly to any modular-jacked telephone and 
to the serial port of your computer through an 
EIA RS232 cable. And it's capable of both 
pulse and touch tone dialing. 

Only$595. 

New 300 baud Small Talk modem. 
Small in size and price, 

not performance. 

Although Small Talk doesn't 
cost much, its fea­
tures put it right 
up there with 
the best. 

Features 
like automatic 
search, which replaces 
user-operated originate and answer controls 
by automatically selecting the correct opera­
tional mode. Plus automatic answer, self-test 
diagnostics, and a unique interface that lets 
you quickly determine dial tones, and busy 
and ring back signals. 

All of which are packed into a frame that's 
1/5th the size of a normal modem and can 
be mounted directly to the telephone for the 
fastest. easiest access possible. 

For transmitting at 3 00 baud, you can't buy 
a better modem than Small Talk- at any price. 

Choose either the Small 
Talk modem or the 212A 
Smart modem -get a 
subscription to THE 
SOURCESM without pay­
ing a registration fee. 

The 212A transmits data at the lightning 
fast rate of 1200 per second. 

Circle 226 on inquiry card. 

It's sim ple to install and use. It's compatible 
with Bell 103 modems. And it operates in both 
answer and originate modes. 

Only$149. 

Mail your order today! Or call 

toll free 1 (800) 547-5444. 
1 (800) 547-5447 in Californi a. 

Remember: To qualify for the subscription to 
THE SOURCE5M- and the free hour of standard 
daytime access time, you must order your 
modem from In mac by December 1,1983. 
And you must use a major credit card 
(Visa, MasterCard or American Express). 

Once you've placed your order, you'll re­
ceive a complete subscription package for 
THE SOURCE5M- including an informative 
booklet that describes the various programs 
and services, and contains instructions on 
how to access this valuable information. 

T his ln mac/SouRCE5M offer is good only in 
the Continental U.S. and available only 
through lnmac. 

• 

1nmau 
Your one-stop source tor computer supplies, 
accessories and data communication products. 

·-----------
Buy a modem -get THE SouRCE sM 

Mail to: tnmac. OeptSSD.2465 Augustine Oriv�Santa Ctara.CA 95051 

This offer is too good to pass up. Heres my order. 

Quantity Order NoJOescriplion Price 

8071- Modei212A 
300/1200 baud modem $595 

8063- Small Talk 300 baud modem $149 

Subtotal 

Sates Tax" 

Total Order 

I 
·customers in CA.CO.DC,GA,tl.NJ,NY. TX.add applicabte tax. 

OVIsa 
OMasterCard Account 

0 Bill Company PO. 

Name Phone 

City State Zip 

0 Please send me a tree tnmac Catalog. 
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52.4 X 0.75 = 39.3 p.s 

(measured picture area) 

1165 cycles = 238 ns 

1/238 ns = 4.2 MHz (which 

is the specified upper band­

width limit for NTSC) 

Applying the previously 

mentioned constant in place 
of the complex calculations, 
we have 

330 X 12,727 

(4.2 MHz) 
4,200,000 

tive picture times from sys­

tem to system. 
David K. Broberg 
Indianapolis, IN 

Thank you very much for 
your letter. You are indeed 
correct in dividing the total 

number of dots by two. The 
maximum frequency does oc­
cur with alternating black 

and white dots and was 

overlooked in my example. 

There is much confusion 

on the subject of resolution, 
especially when manufac­
turers of monitors do not 
always consistent sets 

of specifications. Ratings are 
in terms of bandwidth, lines 

of resolution, pixels, etc. It 
becomes difficult to compare 
unless the relationships and 
definitions are known. Your 

letter will do much to clanfy 

this issue . ...Steve • 

To get the frequency equal 

to the resolution limit, we 
must divide the lines of 
resolution by two. This is re­

quired because it is the total 
of black and white lines, each 

of which individually repre­
sents one-half cycle of the fre­

quency. It takes one black 

and one white line to equal 

one complete cycle of the cut­

off frequency. When the 
measured picture area is di­

vided by this number, you 
get the time of one cycle of 

the cutoff frequency. The fre­

quency is simply the inverse 

of this time, or 1/time. 

These formulas can be helpful 
when translating from "com­
puterese" to "videoese" be­
cause of the different meth­

ods and terms used to de­
scribe the detail characteris­

tics of the picture. Some cau­

tion is advised, however, 

because even though the 

calculations from lines of 
horizontal resolution to 

bandwidth are quite stan­
dardized, the calculations 
from pixels to bandwidth 
vary because of different ac-

In "Asl< BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a 
nagging problem? Send your inquiry to: 

If we use the typical broad­

casting limit of 330 lines of 
resolution, we get 

330 lines of resolution/2 
165 cycles 

39.3 p.s measured picture area 

Asl< BYTE 
c/o Steve Ciarcia 
POB SB2 
Glastonbury, CT 06033 

Due to the high volume of inquiries, personal replies cannot 
be given. All letters and photographs become the property of 
Steve Ciarcia and cannot be returned. Be sure to include "Asl< 
BYTE" in the address. 

------

The choice is yours - and you can get 
your first issue free if you subscribe now 

Subscription form 
Fill in this form and send it 
to the appropriate 
magazine's subscription 
department, c/o Business 
Press International, 205 
East 42nd Street, New York, 
NY 10017. 

... 

I 

I 

I 

I 

I 

I 

If you want to make the most of your 
new Dragon computer, then you 
need Dragon User. This 
independent, international 
magazine for all Dragon owners is 
packed with software and hardware 
advice. 
Regular features: 
• Pages of program listings 
• Chance to win $300 prizes 
• Advice on which software to buy 
• In-depth hardware evaluations 
• Technical advisory service 
• All the latest news 

606 November 1983 © BYTE Publications Inc. 

If you've ever been killed by the evil 
goblin, flamed by a dragon or 
turned to stone by a wizard, then 
you need Micro Adventurer- the 
new magazine devoted to all 
microcomputer adventures, war 

and simulations. 
issue features: 

• Helpline and Contact columns 
• Reviews of the latest adventures 
• Competitions with exciting prizes 
• Adventures to type in and play 
• Advice on how to write your own 

adventures 
• Profiles of famous adventurers 

Please send me 13 issues of 
0 Micro Adventurer 

at US$33.95 
0 Dragon User 

at US$29.95 

This is the usual rate for a 
year's subscription (12issues). 

Please start my subscription 
from the following issue 

This form should be 
accompanied by a check 
made payable to the 
magazine to which 
you are subscribing. 

----- _ ... 

Circle 530 on Inquiry card. 



System 
Plus 

copy 
WI LDCARD 

permitted 
than 

}J ? / 

MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON.  
New software lock i  n g  schemes have rendered even t h e  l atest gen e rati o n  of 
copy p rograms v i  rtua l  ly u n u sab le .  Locksm ith ™ ,  N i  b b l es Away ™ and oth e r  
" N i bb le  cop i e rs "  req u i re com p l i cated parameter sett i  ngs,  m u ch pat i en ce and 
great effo rt to  use .  Mo re often than not, the res u lts a re d i sappo i nt i  n g .  WI LD­
CARD is d i ffe re n t .  Rat h e r  than copyi ng d i s ks trac k  by trac k ,  W I  LDCARD 
ignores the d i s k  and any copy p rotect ion  encrypted o n  it .  I n stead , WI LDCARD 

Software is  not copy protected. 
requirements : Apple I I  

with 64K and DOS 3.3 or 
Apple //e. Frankl in  Ace also 
su pported. 

*Wildcard does not operate with 
CP/M® or other microprocessor . 
based software. 

Circle 166 on inquiry card. 

takes a snapshot of m e m o ry i n  yo u r  Apple® I I .  

Now you can m ake back-u p  cop i es 

FEATU RES o Hardware copyi ng  device . . .  
push button ope ratio n .  o Copies 48K memory res ident 
software, most 64K software . o No p rogram m i n g  experience or 
parameters necessary. o Backs u p  DOS 3 .  2 and DOS 3 .3  
d i s k s .o Creates D O S  3 .3  u n p rotected 
and autobooti ng  d isks .  o WI LDCARD l ives i n  any s lot.  
U ndetectable by software . o Produ ces autobooti ng  d i s k  i n  
2 m i n  utes . o Copies are DOS 3 .3  compat ib le .  o Copies become access ib le  fo r 
a lterat ions .  o Simple,  easy-to-use software 
i nc l  uded . 

WI LDCARD Utility Disk 1 a lso i n­
c luded,  feat u r i n g :  o Automatic p rogram compres­

s i o n  and B R U N  f i le  maker. o M u lt ip le  programs tan be 
p l aced on the same d i s k .  o Recreates basic f i les t o  load and 
save . o F i les can be p laced on a hard 
d i s k  . . .  and more.  · 

of p rotected software with 
t h e  p u s h  of a b u tto n .  

WI LDCARD $139.95 

Order direct from East Side Soft­
ware Co.,  344 E. 63 St., .Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and hand1ing. O rders outside 
continental U . S .  please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 
N.Y. State residents add sales tax. 
Dealer inquiries welcome. 

IMPO RTA NT NOTI CE: T h e  WI LDCARD is  offered 
for the p u rpose of enabling you to make archival 
copies on ly. Under the Copyright Law you ,  as the 
owner of a copy of a computer program, are 
entitled to make a new for archival pur­
poses only and the will enable you 
to do so. The WI LDCARD is offered for no other 
purpose and you are not to uti l ize it 
for any other use, other that specified. 

Apple and the Apple logo are registered 
trademarks of Apple Computer, l nc.-CP/M­
trademark of Digital Research, Inc.  Locksmith­
trademark of Omega Microwave, Inc. N ibbles 
Away-trademark of Computer: applications. 
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If you're happy with the 
,computer you now own, we re 

happy for you. Because we both 
know what you went through 
to buy it. 

More than likely, it was a 
long year's education that sent 
you into a complex maze of trial 
and error. You spent a lot of 
time asking questions in com­
puter stores. More time hunt­
ing for answers in computer 
books. Even more time in 
tigating all the hardware , let 
alone software options you 
had to consider. 

It was a hard way to get 
what you needed. A year that 
earned you an honorary degree 
in computer and the 
status of a computer 

But just between us buffs, 
would you recommend a year 
like that to a friend? 

FOR THE FIRST·TIME 
BUYER, KAYPRO IS A 

GODSEND. 
We think the 'hard way' is the 

wrong way to have to buy a com­
puter. After all, a business person 
shouldn't be required to make de-

Rt.1,ois1crcd Trademarks: Apple - Apple Computer, Inc., IBM - IDM 
Corp., CP/M - Digital Research. Inc.. Z-80 - Zilog, M-Basic - Microsoft, 
Inc .. "Gndy, TRS-80 -T.'lndy Col"jX>ration, Osborne - Osborne Computer 
Corpor:uion, Xerox - Xerox Corporation. Prices based on published 
information as of July 15. 1983. © 1983 Kaypro Corporation. 

cisions better left to an engineer. 
Trying to find compatible 

interfaces and software 
alone would drive most 
up the wall (remember? ). 

So, we've taken a different 

other hardware as optional extras, 
all hardware comes 

in an integrated system. 
Except, of course , for a printer. 
As you know, some don't 
need one. And those do 
must decide whether they need 

dot matrix or letter quality 
printing. 

What's complete on a 

approach to making and selling 
our Kaypro II. Rather than a 
starter system, with OJ?tions you 
buy piece for piece, its designed 
with all the integrated hardware 
and software it needs to be fully 
functional. 

Off the shelf, Kaypro II is 
completely ready for business. We 
think that's what the first-time 
buyer really needs. 

IT'S A COMPLETELY 
INTEGRATED SYSTEM. 

Since we don't consider a 
monitor, disk drives, interfaces or 

II? 
64K RAM, Z-80 micro­

processor. A 9:' green screen 
monitor. Dual disk drives, the 

same used by IBM. A detach­
keyboard that's more com­

plete than you'll find on the latest 
Apple. Built-in interfaces for both 
a printer and communications. 

In other words, all the hard­
ware you'd recommend to a first­
time buyer. In one complete 
package . 

IT COMES COMPLETE 
WITH SOFTWARE. 
While businesses can be 

very different, the fact is that 95% 
of all business needs can be ful­
filled by a series of three business 
applications prqgrams. Word 
Processing/Spelling, Data Base 
Management and Financial 

It's the that's 
optional with other computers. 
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But it too comes complete with 
a Kaypro. 

And with its CP/M operatq 
ing system, Kaypro II is capable 
of running thousands of other 
business programs, to fill more 
specialized needs. 

IT SELLS FOR $1595, 
COMPLETE. 

People are bound to ask 
how much they should on 
a computer. There is, of course , 
an obvious answer: as litde as 
possible and still get a serious 
business system, complete with all 
the functions they need. 

At $1595, Kaypro II is 
the least expensive serious busiq 
ness system we know of on the 
market today. 

There are basic starter sysq 
terns advertised for less. But their 
optional hardware and software 
can double or triple their basic 
price. So they can end up costq 
ing $2000q$3000 more than 
a Kaypro. 

A good example is an Apple 
lie. With a hardware configuration 
comparable to II's, comq 
plete with software, it 
lists for an average price of $4400. 
$2805 more than a Kaypro. 

IT OFFERS 
MORE MEMORY FOR 

THE MONE'\: 
Since disk drive memory 

capacity is always a concern , once . 
again the idea is to get the most 
for the money. With two disk 
drives, Kaypro II gives 400K 
for $1595. With hardq 
ware , an IBM gives you 320K for 
about $2800. And Apple lie 
gives you 286K for about $2400. 

So once again, Kaypro II 
delivers. 

IT HAS POWER 
TO SPARE FOR WHAT 

MOST BUSINESSES 
NEED. 

The more you love compuq 
ters, the more tempting it is to 
recommend a 16qbit vs. 8qbit 

machine . You know that 16qbit 
systems are a litde faster and 
have more power to run longer 
programs. 

However, 16qbitters are far 
more expensive than the 8qbit 
variety. And, unfortunately, have 
only a handful of business appliq 
cations software packages that 
really take advantage of them. 

SPECIFICATIONS 

Microprocessor
Z-80OperatingSystem
CP/M 2.2 User Memory 
64KDisk Drives: 
2 drives, 400K, 
unformatted Interfaces 
l Serial 
1 ParallelKeyboard 
Detached, 63-key 
with numeric 
keypadSoftware included: 
Perfect Writer 

word proce ssing 
Perfect Speller 

Perfect Filer 
Perfect Calc 

spreadsheet 
Wordstar word 

processing 
The Word Plus 
Profit Plan 

spreadsheet 
M-Basic 
12 Games 
Uniform -allows 

computer to 
'read' and 'write' 
TRS-80, Osborne, 
Xerox disks Dimensions 

Height: 8 inches 
Width: 18 inches 
Depth: 15Yz inches 
Weight: 26 lbs. 

(portable) 

Considering the real needs 
and budget limitations of most 
small businesses, why suggest a 
company limo when a good 
company car will do? 

Since 75% of all micros 
sold today are 8qbit systems, it's 
indicative of their capacity to take 
care of business. We'd stick with 
a Kaypro II. 

IT CAN PAY FOR 
ITSELF FASTER THAN 

MORE EXPENSIVE 
COMPUTERS. 
1Every business person 

wants a computer to pay for 
itself in increased productivity. 

And the faster the better. Perhaps 
on this count alone , Kaypro II is 
worth recommending. 

As a fully functional busiq 
ness system for $1595, can 
win the payout race down. 

ITS BECOME A 
LEADING SELLER 

THANKS TO 
COMPUTER BUFFS, 

LIKE YOU. 
In fact, Kaypro II is one of 

the best sellers in the $1000q 
$5000 price range. And it got 
there largely because of the 
enthusiastic word of mouth, and 
word of press, of computer 
enthusiasts. Many of whom, after 
building their own systems, 
bought a Kaypro II as their 
second computer. 

So you certainly won't be 
alone if you recommend Kaypro 
II to anyone shopping for a first 
computer. .

Or look at it this way. Once 
you tell people about the comq 
plete business computer for $1595, 
they'll stop bugging you 
with a of questions. 

They may even forget to ask 
why you didn't buy a Kaypro II 
for yourself. 

Just between us buffs, we 
can't recommend a good answer 
for that. 

CALL 800·447 ·4700 FOR
THE DEALER NEAREST YOU. 
Circle 251 on inquiry card. 
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Circascript Word Processor, a 
word processor that lets you 
use your personal computer 
to reduce the repetitive 
aspects of writing. This 
menu-driven program pro­
vides movement, organiza­
tion, and storage of 40-col­
umn text in a wrap-around 
format. Features including 
tabbing, underlining, global 
search and replace, and 
more. For II, II Plus, and Ile; 
floppy disk, $39.95. Circadian 
Software Inc . ,  POB 1208, 
Melbourne, FL 32901. 

Diet, a nutrition-planning 
program. Count calories, de­
cide your ideal weight, learn 
the effect of exercise on 
weight loss, and keep weight 
charts for several people with 
this program. Based on 1980 

recommendations of the 
Food and Nutrition Board. 
For II Plus and Ile; floppy 
disk, $15.95. Hallie Software, 
POB 4383, Auburn Heights, 
MI 48057. 

I.Q. Baseball, a baseball-quiz 
game. One or two players 
can test their knowledge with 
300 questions about 27 
major- and minor-league 
baseball teams. Answer cor­
rectly and advance for a 
single, double, triple, or 
home run around a baseball 
field with all the sounds of a 
big-league ball park. Who­
ever is ahead after five inn­
ings wins the game. For II 
Plus and Ile; floppy disk, 
$24.95. Davka Corp., Suite 
843, 845 North Michigan Ave. 
Chicago, IL 60611. 

Lancaster, a colorful gravity­
simulation game. Brightly 

colored bubbles reveal larvae 
within that hatch to become 
deadly insects. If you get hit 
in one of six levels you Will 
be blowing bubbles forever. 
For the II; floppy disk, $29.95. 
Silicon Valley Systems Inc., 
1625 El Camino Real, Bel­
mont, CA 94002. 

Lode Runner, a fast-action 
arcade-type game that takes 
place in the Bungeling Em­
pire, a kingdom where 
power-hungry leaders have 
stolen gold from the people. 
You must recover every piece 
of gold from hidden cham­
bers while designing your 
own escape routes. For II, II 
Plus, and lie; floppy disk, 
$34.95. Broderbund Software 
Inc., 1938 Fourth St. San 
Rafael, CA 94901. 

Magazine Catalog, a ref­
erence-organizing program 

that lets you catalog maga­
zine articles by subject mat­
ter, magazine title, date, and 
first page. You can add or 
change data, search for a list 
of magazines containing de­
sired subject matter, and 
print the entire file or just the 
newly added data. For the II 
Plus; floppy disk, $12. RMH 
Software, POB 41, Wilsall, 
MT 59086. 

Multi-View Drawing, the 
first module in a series of 
four computer-aided drafting 
instruction programs that 
helps beginning drafting 
students visualize and draw 
multiview drawings. It con­
tains a drawing quiz, projec­
tions, and two drawing com­
pletions. An Epson printer is 
optional. For II or lie; floppy 
disk, $250. St. Louis Design 
Service, 4144 Cypress Rd . ,  
Saint Ann, MO 63074. 

StarLogic Announces Savings on IBM PC Compatible Disk Drives Under 2.0 DOS 
Internal 5%" Floppy Drives 
Standard-sized drive, plug compatible with IBM PC 
and IBM PC XT 
Tandon single-sided drive - 1  80K bytes $1 65 
Tandon double-sided drive-360K bytes $235 

Internal Half-Height 5%" Floppy Drives 
Single drive configuration 

double-sided drive 360K bytes $225 
Dual drive configuration two double-sided 

drive 720K bytes $460 

5%" W i nchester DiskSystems© From 
Interface Inc For Your IBM PC 
Includes Winchester drive, cabinet, power supply, 
cable, control ler, 1 /  0 adapter and device driver. 
Compatible with 2.0 DOS. 
10 Megabyte formatted DiskSystem $1  375 
1 5  Meg abyte formatted DiskSystem $1 775 
25 Meg abyte formatted DiskSystem $21 75 
5%" Winchester Backup or Additional 
Storage For Your IBM PC XT or IBM PC 
DiskSystem. 

-

Slave compatible with 2.0 DOS 
1 0 Megabyte formatted storage 
1 5  Megabyte formatted storage 
25 Megabyte formatted storage 

$1  225 
$1  425 
$1 925 

Telephone Orders Only 
MasterCard, VISA or 
Cashier's Check COD 

(213) 883-0587 §t!r�c IBM is a registered trademark of IBM Corporation 
DiskSystems is copyrighted by Interface Inc 
Prices are subject to change without notice 

610 November 1983 © BYTE Publications Inc. 

Canoga Park, CA 91301 

Circle 438 on inquiry card. 
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U) Letter Quality....:J0co 
Easy-to--lJse 

>W­U) 
<W
03 

Say good - bye to correspondence quality and 
hello to 5-rvrw;a !fryn}_'s 

letter quali ty_ 5-rvrw;a !fryn,J 
provides fonts in sizes from 8 to 40 points; 
styles include Roman, Bold, Italic, Script, 
Old English, and more (see samples _below). 
All this on low-cost Epson MX and FX 

ྑ !frynJ . is a software package for ず Ci  
CP/M and IBM PC compatible systems; no કખ 
special hardware or instal lation is required. :::x:: 

@ printers. 

With � ,f!ryn,J you use your favorite editor ೹ 
or word processing package to create a file ¢ 
to be printed. Include as few or as many ೶ 
formatting directives as you desire. Then use Ѻ 
� !fryn,J to print your file. ྙ­0 

೸ Create Your Own Characters Numerous App· lications ྔ
3 ѻ< Y ou can use over 30 font sets in the � ff'  ff'ryn,J customers are constan tly dis­ >

!frynJ package and furthermore, can create covering new applications. For example: >-3Q じ::t: any new characters or logos you l ike, up to • Business and personal letters ざ 
o 1 inch by 1 inch. A database of over 1500 • Custom forms, invoices, labels, signs §;::G characters is included in the package. ' • Foreign Languages ;:
ྕ • Mathematical Notation, Greek ྜྷ೵ Font Style and Size Samples • Super- a.nd Sub-scripts ྘ 
E-< (actua.l me) • View Graphs 0೺ • Custom Letterheads :I:
0 a point  Roman 10 poi n t  Roma.n 12 point Roman • Resumes ѻ

18 point Bold 18 pt.  Sans Serif • A rticles for publication ઔ
3 / · 20 • Entire newsletters, b¡ochures Ѻྞ 18 p! fta ZC • Complete manuals, cover-to-cover ೼೽ 2D (!Dlb • Advertisements, i ncluding this one ೻...J • Invitations, p lace cards o:l0 じ
f=: SoftCra.ft, Inc  8126 S Sep u l veda. Bl S u 1 te 164 1 LA, CA 90045 (213) 821 ܗ ךྜ 8476-
ྗ ' ' "5/uu I SoftCra.ft sn6 s Sep u l veda Suite 1 641 LA, CA 90045 6 
0 JnfolWorJd ­ (Epson or IBM prinhn w i t h  Graftru requned) >
3 Software Report Cant ྠJ_ i/.:u ྍ. F'a.ncy Fon t System $180 00 ೷-ྟ Fa.ncy Font Demo Dtskette $ 10 00 1 U'l
Cl...J0co 
z<W
0す 

Fancy Font -­ -

᎔ Ca.hforma. Residents a.dd  ti 5% sa.les tax. ྖ 
Performance 
Documentation 
EaHe of U8e 
E,:...,r Handling 

" ྒ Ou tstde US a.dd $10  ($2 demo) posta.geྚ ྛ l ྒྷ i/.:u ⨖­ -ྐ" Ma.il ch eck or money order to SoftCra.ft0 0 0 00 0 0 1!10 0 1!1 0O O  O (;l  
l n foWorld 5/2/83 DiskeLte Forma.t

[J I)" CP/M 0 QX10 0 Osborne 0 K a.yPro 
0 IRM MSDOS 2 0 V tctor 9000 2 0 Apple CP/M 3 
I . 

Copynght 1983 by P0pul&r Computing, 
Inc, • subsad11.rJ of CW communautaons, 
Inc Repnnt.ed from lnfoWorld 

Now available f or 
Gemini 10  and 1!>
pr inLers. 

$7 50 applica ble Lowards purchaue of Fancy Fon L

2MSfJOS req uJTes 128K memory 
NOT PRINTED BY rANCY raNT L3᎕llJ i_r\s.e_ar].n^- 8__!>i_L._ P2:.il!!e!_i_e.!_fa_£e_!_e9_U!.!_e'!_ _ _ J 

THIS ENTIRE AD WAS PRINTED ON AN EPSON MX80 PRINTER AT THE ACTUAL SIZE SHOWN 
Circle 423 on inquiry card. 
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Softvvare 

Planetmaster, a unique eco­
logical-simulation game in 
which you command a terra­
formed space-s anctuary 
satellite with multiple cli­
mates and seasons, unpre­
dictable weather, varying 
geography, and hybrid veg­
etation. Select endangered 
alien species, transport them 
to your planet, and keep 
them alive. For II Plus and 
Ile; floppy disk, $24.95. 
Magnetic Harvest, POB 255, 
Hopkins, SC 29061. 

Practical Accountant, a user­
friendly, single-entry, small­
business accounting program 
that can balance your check­
book as well as provide cash­
flow, profitability, and fore­
casting information .  Key 
features include easy data en­
try, automated reports, flexi­
ble charts, easy access, and 
check-printing capabilities. 
For the II, II Plus, and lie; 
floppy disk, $149.95. Softlink 

Corp. , 3255-2 Scott Blvd . ,  
Santa Clara, CA 95051. 

Sign-up, a sign-generating 
program. Produce signs and 
banners to display in grocery, 
hardware, or stereo stores. 
You can print up to eight jus­
tified or centered lines with 
up to 8-inch letters. Good for 
nonprogrammers due to 
menu-driven commands and 
arrow keys. Requires Epson 
printer. For II and lie; floppy 
disk, $69. Frost Byte, POB 
616, Walker, MN 56484. 

Statpro, an integrated soft­
ware program to handle 
complex data storage and 
management, statistical and 
graphical analyses, and re­
port generation formerly 
limited to larger computers. 
Database allows quick access 
to extensive numerical data 
capabilities. Statistics con­
tains a comprehensive collec­
tion of statistical procedures 

. ··� _. ኼ 
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such as descriptive, regres­
sion, analysis of variance, 
time series, and multivariate . 
Graphics plots the results of all Statpro statistical analyses. 
For II, II Plus, and lie; flop­
py disk, $1995. Wa dsworth 
Electronic Publishing Co. , 
Statler Office Building, 20 
Park Plaza, Boston, MA 
02116. 

CP/M 

Josef, a programming lan­
guage that lets you develop 
programs from a vocabulary 
of commands. Newly created 
programs can be entered in- · 

to the vocabulary to create 
more complicated programs. 
Includes a tutorial and built­
in vocabulary of commands. 
Floppy disk, $35. Modular 
Systems 82, POB 1456, Wolf­
ville, Nova Scotia BOP lXO, 
Canada. 

H a  l f -h igh,  contemporary s l i m  l i n e  
q u  i c k  d i s c o n  n ect c a b l e ,  

quiet operation, fast 12 mS 
step rate. Apple & Franklin compatible. 

For your Apple Computer 
Cool i n g  System 
Power Monitor 

Mini-Ledger, a single-entry 
accounting program devel­
oped for small businesses 
with less than 25 employees. 
It is designed to ease busi­
ness decision making by 
keeping track of monthly ex­
penses and income. Floppy 
disk, $150. Paradigm Con­
sultants, Suite 203, 39812 
Mission Blvd . ,  Fremont, CA 
94539. 

Commodore 

Busicalc,  an el ectronic­
spreadsheet program that 
can balance household 
budgets, prepare cash-flow 
forecasts for businesses, and 
redo year-end accounts. This 
program lets you set up rows, 
columns, and headings. For 
the 64; cassette, $69. Skyles 
Electric Works, 231E South 
Whisman Rd . ,  Mountain 
View, CA 94041. 

A 18 MHZ bandwidth monitor, ideal 
for high reso l u t i o n  gra p h i cs .  The 
orange/a mber  color i s  extremely 
easy on the eyes for extended use.  A 
com posite v ideo 1 /0 mon itor, 75 
OHM i nput, 110  VAC. 

Mon 1 . .  . . . . . . .  . . .  . . .  $ 1  1 995 
Apple Peripheral Cards 80 column card . . .  . .  . .  . . . . 51  09°5 
16K RAM card . . . . . .  . . . . . . . .  544°5Z80 CPM card . . . . . . . . . .  . . . . 559°5 
Disk controller card . . . . .  . .  . . •sg••
Eprom programmer card . . . .  584°5 
R.F .  Modulator . . . . . . . .  . . . .  . 524°5Fits computer or monitor stand, 2

& single switch 
control of system. Mon-Fri 9-5 Cooling sys1em/ ssgss power monitor Saturday 1 0-3 

SEI, Inc., 641 Academy Drive, Northbrook, IL 60062 
To order: 1 -800-323-1327 
For i n format ion & I l l i no is  o rde rs cal l :  1 -31 2-564-0104 
VISA & MasterCard acceptable - Add 5% for shipping and handl ing 

Circle 401 on inquiry card. 
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APPLE l ie 
64K RAM CARD 

80 col u m n  x 24 l i n  es 
64K RAM 

Compatib le with 

Apple l i e  Software 

• 9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing 

/ . 

• 2K Buffered Memory 1 
• 80, 96, 1 32 Columns, /Graphics and Block Printing · .  

_• Selectable Char Pitch, Line 
Spacing and Feed PARALLEL 

COEX Interface Card to Apple . . $49.95 $24000 Commodore Interface Card to 
VIC, 64, PET . . . . . .  . .  . . . .  . . $79.95

PARALLEL INTERFACE 
E PSON TO APPLE 

New From $4995 CAB LE 
COEX I NC L U D E D  

to r  APPLE 

1 6  K RAM CARD 
Language Transparent 

COEX FACTO RY $4995 
WARRANTY 

EXTENDER CAR DS 
for APPLE . . . $1 6.95 
for  LB .M . . . . .  $1 9 .95 

FLO PPY DISK DR IVE 
Apple lie Compatible 

with • Track Zero M icro Switch 
• DOS 3. 2 . 1  & DOS 3.3 
• CP/M and PASCAL 

DESIG N E D  $23 OO೪೫೬L೭೮೯೰ · · · ·  . 5 
Control ler Card 
for above . . . . . . . . .  $75.00 

DO YO U HAV.E 

51f4" F ioppy 

DISKETTES 
All Certified-1 00% Guaranteed 

BOX of 1 00 .  .  .  $149°0 
Above with 
H u b  Ri  n g s  . . . . . . . . .  $1 69 .00 

"aMc 1 2
Green Monitor sgsoo . 

A COMMODORE'! 
NEW ROM for COEX 80 & DP8480 
Allows Full G raphics Compatibility 
with All Commodore Computers 

Now You Can Afford Another 64K • • 
Especially when it's less than 


Specifications: 
• 	 Fully Static Operation 

• 	Supports S- 100 I E  EE-696 Standards 

• 	Uses Popular 27 1 6  Pinout Type 
Static RAM's 

• 	Board Access Time Under 200nS 

• 	 1 50nS RAMS Standard 

• 	No Wait States Needed at 6.000M Hz 

• 	H igh Quality FR-4 Type PC Board 

• 	Switch Selectable Phantom Line 

• 	 A II Data. Status and Address Lines 
Fully Bu ffered 

• 	G old Plated Contact Fingers for Low 
Contact Resistance and Long Life 

• 	Switch Selectable Extended Address 
Lines For Up To 16 M-bytes 

• 	 Extreme Low Power Dissapation 
(<500mA Typical 

• 	Top 8K May Be Switched Disabled 
and/or Interchangeable with 27 16  
Type EPROM's 

a half cent per bit! 
COEX 64K S-100 CMOS 


STATIC RAM BOARD 


only $299°0 
Assembled & Tested 

" H ave You Kissed You r Computer Lately" 

Components Express , Inc. 

1 380 E. Edinger • Santa Ana, Calif. 92705 • 71 4/558-3972 

TWX 91  0-595-1 565 • ADVACON SNA • International Orders Welcome 
Terms of Sale: Cash, Ch ecks, Credit Cards, M.O . .  C.O.D. Calif. residents add 6% sales tax. 
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Fundamentals of Mathemat­
ics, an educational system for 
grades 3 to 12 that contains 
almost 90 lessons, programs, 
tutorials, and drills. The 
teacher is given an assort­
ment of sample-problem, 
pretest, and posttest work­
sheets. For the 64; floppy­
disk preview, $9. 95. Sterling 
Swift Publishing Co. , 7901 
South IH-35, Austin, TX 
78744. 

IBM 
Personal Computer 

Big To p, an arcade-type 
game in which you maneu­
ver an acrobat through a 
multiring circus. Climb lad­
ders, jump over beach balls, 
duck cannon balls and 
knives, and avoid obstacles 
while trying to collect all the 
ringmaster's hats. Floppy 
disk, $39.95. Funtastic Inc. ,  
5-12 Wilde Ave . ,  Drexel Hill, 
PA 19026. 

FX-80, 160 CPS, 80 
tractor feed, parallel . . . . . .  Call 
FX-100, 160 CPS, 132 Col., friction Tractor.  & tractor feed, parallel . . . . Call 
MX-80, MX·BO FIT. MX -100 . .  . Call Multi-Function 

The intelligent letter-qu ality printer Cards for 
w/48K built-in buffer memory, 1 7  

Gemini· lOX, 120 CPS, 80 Col., fric· IBM PC and XT CPS, bi-directional. auto margin jus­
tion & tractor feed, (parallel) .SCali tification, universal interfaces $1,195 .
Gemini-15, above w/15" platen.Call Tractor • •  , , , , , • , . . • . .  $119lEI 
8023A, 100 CPS, 80 col., par. $385 
3550 Spin writer, 30 CPS, 203 Col., 
Jetterqualitv, (Parallel , . .  $ 1 ,8 1 5  

Buy or Lease, a financial de­
cision-making tool. This pro­
gram provides up-to-date 
coverage that reflects current 
economic trends. Includes 
first-year expensing, invest­
ment and energy credit, ac­
celerated cost recovery, cur­
rent interest rates, and all tax 
rates. No prior programming 
experience needed. Floppy 
disk, $125. John Wiley & 
Sons, 605 Third Ave . ,  New 
York, NY 10158. 

Compac, a file-reduction sys­
tem. Any file-ASCII text or 
binary-can be reduced by 10 
to 40 percent . Two indepen­
dent programs, Compac and 
Decompac, compress and 
restore your files, respective­
ly. Floppy disk, $49. Sextant 
Systems, POB 251, Holmdel, 
NJ 07733. 

Creative Graphifs, a general­
purpose drawing program 
that enables the nonpro­

grammer to create, modify, 
and store color graphics de­
signs. It also provides a slide­
show generator and hard­
copy output to present black­
and-white and color designs. 
Floppy disk, $139.95. Accu­
pipe Corp., 222 West Lan­
caster Ave . ,  Paoli, PA 19301. 

Decision, a program that 
compares up to 21 multiple 
complex alternatives to im­
prove decision making. This 
program will organize, quan­
tify and sum evaluations, 
and develop values. Features 
include easy data entry and 
revision, automatic file man­
agement, and error handling. 
Floppy disk, $20. · Once 
Begun Computations, Sears­
port, ME 04974. 

The Draftsman, a busi­
ness-presentation package 
for producing charts, graphs, 
and simple illustrations.  
Generate two-dimensional 

graphs with minimal input 
or combine multiple graphs 
on one screen. Requires a 
color card. Floppy disk, $200. 
Starware, Suite 450, 2000 K 
St. NW, Washington, DC 
20006. 

᎐ile Command, a utility pro­
gram that combines a file 
directory with a multiline 
command area to provide a 
fast, easy way to issue DOS 
commands and manage files. 
The directory can be stored 
by file size, by the dates that 
files were created or last 
saved, alphabetically by file­
name or extension, or by 
drive and directory path . 
Floppy disk, $35. IBM Corp. , 
Personal Computer, POB 
1328-C, Boca Raton, FL 
33432. 

Gradebook 3.0, a utility 
package that lets teachers 
store, retrieve, print, calcu­
late, and correct up to 200 

BMC BM-AU91 91MU, 13" AGB 
color, 640-<iot, 16 color . .  . $449 SOFTWARE FOR IBM PC 

Princeton HX-12, 12" AGB color, WordStar . . . . . . . . .  $495 .',$279 

690-dot hi resolution. Sale $485 Maii Merge . . . . . . . .  $250 $149 

Amdek RGB Color II Plus, 640-dot, SpeiiStar . . . • . . . .  $250 $149 
16 colors - .  . . . . . . ... . $485 Words tar & Mail merge . . .$399 

Ouadchrome, 12" AGB Color, 690­ Wordstar & Spellstar . . $419 
dot, . . .  . . . . .  , . . . . . . .. $489 Wordstar Professional. • . , , .$489 

Zenith ZVM 1 3 4  A G B  Color .$399 lnfostar, . .  $299 
* * *  GREEN SCREEN * * *  1-2-3 (Req. OS drivel. . $495 CALL 

dBASE II. . . . . . . . .  $700 $419 
Oynax GM-1 20, 1 2  " green, 600 line. 
Financial Planner . . , .$509

20 MHz. List $200 . .  . . . .  $129 Frid<Jy . , , , .$225USI P l -2, 1 2 "  green, 1 ,000 line, 20 Bottom Line Strategist . .  , . .  5325 
MHz. . . .$1 59.00 Home Accou ntant PJus . $ 1 50 5109 

Taxan KG·12N, 12" green BOO-dot, TKISolver . .  . . . . . . S299 .S249
List $199.00. $149.99 

Multiplan. . . S275 5199
* * *  AMBER SCREEN * * *  PFS: File . . . . . . . • . • • . . $99 

PFS: Report . . . . .  .' . . . . .  $99Oynax A M 1 2 1 ,  1 2 "  umber, 600-dot 
Versa form . , . . . . . .  $389 $249 20 MHz. List $250 . . . . .  $149 

T92K 256K PeachPak (Gl/AR/AP) . $395 $237 Taxan KA 12N, 1 2  " amber, 800-dot, 
The Tax Manager . . . .  $250 $179 $379 $429 List $205.00 . . . . . . .  $1 50.00 

VisiCalc/256K . . . . . .  $250 $179 $414 $464 USI Pl-3, 1 2" amber, 1 ,000 1ine, 2 0  Real Estate Analyzer . .  $250 $189 $449 $499 MHz . . . . . .$ 1  79.00 SuperCalc I . . . . . . .  $295 $139 
. . . • ; $299 Gorilla Green Monitor . . .$109 SuperCalc I I  . . . . . . .  $295 $199 

Spell Guard . . . . . . .  $195 $159 

Super Writer . . . . .  $295 $229 
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students' scores and grades. 
As many as 60 scores may be 
recorded per pupil in such 
categories as daily, quiz, test, 
exam, and proj ect. Floppy 
disk, $36.95. DEC Comput­
ing, 609 Oakleaf Dr., Garrett, 
IN 46738. 

Learning DOS 2.00, a utility 
package that teaches you 
how to use the disk operating 
system. This package in­
cludes on-screen practice and 
instructions, graphics for 
computer terms, and expla­
nations of batch files and 
fixed disks. Floppy disk, $30. 
IBM Corp. (see address 
above). 

Learning to Program in 
BASIC, a technical private­
tutor course that teaches pro­
gramming systematically so 
as to reduce the program­
ming required to accomplish 
a specific task. Floppy disk, 
$35. IBM Corp. (see address 

above). 

PFS:File, an information­
management package that 
works like a conventional 
paper-filing system except 
that you can record, retrieve, 
and review information in a 
fraction of the time. It lets 
you design your own basic 
form, fill in the blanks, and 
change the data. Floppy disk, 
$140. Software Publishing 
Corp., 1901 Landings Dr., 
Mountain View, CA 94043. 

PFS: Graph, a graphics pro­
gram that produces bar, line, 
or pie charts of presentation 
quality in minutes. It also 
produces picture or dot­
image files that can be used 
with PFS :Write documents. 
Floppy disk, $140. Software 
Publishing Corp. (see ad­
dress above) .  

PFS:Report, a utility package 
that enables you to produce 

tabular reports from files 
created by PFS:File. Each of 
the multiple columns corres­
ponds to an item from the 
form of your data file. Data 
can be sorted alphabetically 
or numerically, and numeric 
calculations can be per­
formed. Floppy disk, $125. 
Software Publishing Corp. 
(see address above) .  

The Mail Manager, a mail­
ing-list system that helps you 
prepare, maintain, and print 
your mailing lists. Print on 
standard-sized labels and 
prepare up to 1000 label-file 
listings. The program fea­
tures user-definable sorting 
and selection of records 
based on field value or record 
number. Floppy disk, $39. 
Starware (see address 
above) .  

Master Miner, an arcade­
type game. Mine the riches 
of an asteroid belt in the year 

8 and/or 16 Bits. 

2184. Don't let claim jumpers 
steal your gems before you 
can deposit them into your 
starbase. Requires color­
graphics adapter. Floppy 
disk, $39. 95. Funtastic Inc. 
(see address above) . 

Medicomp Personal Medical 
Records Program, a personal 
medical history. Each in­
dividual can maintain a per­
sonal medical history as well 
as keep track of such periph­
eral information as appoint­
ment dates, names of doc­
tors, insurance policies, and 
more. Transferable to a doc­
tor's compatible program. 
Floppy disk, $89. Medicomp 
of Va . Inc . ,  9526-A Lee High­
way, Fairfax, VA 22031. 

Microsoft Flight Simulator, 
a flight-simulation of a single­
engine aircraft. Its working 
instrume nts, pa noramic 
graphic views, and real-time 
flight conditions provide full 

At CompuPro, we know it isn't  enough to make the best computer system arou nd - expert p lanning,  custom 
config u rat ion,  tai lored software and swift service are j ust as vital to our c ustomers. That's why we carefu l ly 
select and t rain each of our  Full Service CompuPro System Centers to provide a complete solut ions package for 
you r  h igh-performance computing needs. So· for your business, scient i f ic  and i nd ustrial appl icat ions,  t u rn to 
the professionals l i sted below. Th i n k  of them as your computer consu ltants - not j ust reta i lers. 

ARIZONA Carmichael Oakland 

Scottsdale Logic Systems Track Computer Center 

S-100 (916) 971-3133 {41 5) 444-8725 

(800) 528-31 38 Chatsworth Pacific Palisades 

CALIFORNIA 
Priority One Electronics System l nterface .Consu ltants 
(213) 709-5464 (213) 454-21 00 

Bakersfield · 
Creative <;;omput ing Services 
(805) 325-9877 
Berkeley 
American Computers & Engineers 
(415) 849-0177 
Track Computer Center 
(41 5) 845-6366 
Burlingame 
Mentzer Computer Systems 
(415) 340-9363 
Canyon Country 
Creat ive Comput ing Services 
(805) 251-9877 

. 
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Hayward 
Best Computers Hayward 
(41 5) 886-4732 
Irvine 
Priority One Electron ics 
(714) 660-1 41 1 
Los Angeles 
American Computers & Engineers 
(21 3) 477-6751 
G ifford Computer Systems 
(21 3) 477-3921 
Mountain View 
ACC 
{415) 969-4969 

Pasadena 
Omni  Un l im ited 
(213) 795-6664 
Petaluma 
Advanced I n fo rmat ion Mgmt.  
(707) 763-7283 
Pleasanton 
Best Computers Stoneridge 
(41 5) 463-2233 
San Francisco 
Gi fford Computer Systems 
(41 5) 391-4570 

©1983 COMPUPRO 
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use of flight controls accurate 
enough to meet FAA regula­
tions for day or night and 
visual- or instrument-flight 
conditions. Floppy disk, 
$49.95. Microsoft Corp., 10700 
Northup Way, Bellevue, WA 
98004. 

Money Matters, a personal­
finance program to help 
maintain your checkbook, 
reconcile your bank state­
ment, plan and review a 
budget, and keep records of 
money-saving tax dɛductions 
for personal, family, or 
small-business use. This 
menu-driven program fea­
tures extensive help screens 
and error checking. Floppy 
disk, $99. Starware (see ad­
dress above) .  

Multi-j ob, a PC-DOS-en­
hancement program that can 
run existing programs writ­
ten in BASIC, Pascal, assem­
bly language, or any other 

language for the PC. You can 
shift from one job to another 
using a single-function key. 
You can use the printer, sort, 
capture data, download, and 
plot simultaneously. Floppy 
disk, $159. Starware (see ad­
dress above). 

One Hu ndred and One 
Monochrome Mazes, an 
arcade-type game for the 
whole family. Complete 101 
mazes by going through trap 
doors, invisible walls, and 
deep black pools. Some are 
easy and others are not. If 
you can solve the last maze 
(#101), you become a master. 
Floppy disk, $35. IBM Corp., 
POB 1328-C, Boca Raton, FL 
33432. 

PC Parrot, a speech-synthesis 
program. Without interfacing 
extra hardware you can add 
audible speech and other 
sound effects to any BASIC 
program.  Flo ppy disk, 

$39.95. Dragon Data Systems, 
Suite 110, 1068 Homer St. ,  
Vancouver, British Columbia 
V6B 4W9, Canada. 

Private Tutor, an interactive 
learning program. This self­
study system is easy to use in 
the home, school, or office. 
It provides lessons and drills 
for home users; can design 
special-education require­
ments; and handles busi­
ness, finance, manufactur­
ing, or personnel services. 
Floppy disk, $50. IBM Corp. 
(see address above). 

Report Manager, a three­
dimensional application gen­
erator and spreadsheet that 
gives computer users in busi­
ness the power of a program­
mable, multidimensional 
system for financial plan­
ning, forecasting, and statis­
tical analyses. Floppy disk, 
$399. Datamension Corp., 
615 Academy Dr., North-

brook, IL 60062. 

Trickers, a strategy game for 
up to three players. Similar to 
chess and checkers, you 
move your colored circles to 
their crown edge by jumping 
and removing opponents 
whenever possible. Crowns 
are indicated by triangles. 
Floppy disk, $12.95. Trickers, 
POB 239, Barrington, IL 
60010. 

Versaform, a business-form 
processing package. Using 
the familiarity and structure 
of existing paper forms, this 
program accelerates both the 
speed and accuracy of pro­
cessing inform ation . It 
merges customer informa­
tion, financial data and 
cos ted line items, and simpli­
fies the error-free processing 
of most business forms. Flop­
py disk, $389. Applied Soft­
ware Te chnology, 170 
Knowles Dr., Los Gatos, CA 

Spoken Here. . .  
San Leandro 
Gifford Computer Systems 
(41 5) 895-0798 

San Rafael 
Computer House 
(41 5} 453-0865 

Santa Barbara 
Data Bank 
(805) 962-8489 

Santa Maria 
Data Bank 
(805) 922-1333 

Santa Rosa 
Matr ix Computers 
(707) 542-0571 

Sunnyvale 
Pragmatic Designs I nc. 
(408) 736-8670 

COLORADO 
Rocky Mountain M ic rosystems, I nc .  
(303) 232-4545 

FLORIDA 
Brandon/Tampa 
Micro Computer Technology 
(813} 685-7659 

· ©1983 COMPUPRO 

Satellite Beach 
B inary Mag ic, I nc. 
(305} 77 7-7080 

HAWAII 
Kahului Maui 
Capacity Plus Computers 
(808) 877-3496 

I LLINOIS 
Athens 
Computers P lus 
(21 7) 636-8491 

La Grange Park 
Smal l  Business Systems I nc. 
(31 2) 579-331 1 . 

Skokie 
Li l l i pute Computer Mart Inc .  
(31 2) 674-1383 

I N  DIANA 
Terre Haute 
General Software I nc. 
(812) 234-9421 

MARYLAND 
Bethesda 
JR Systems 
(301' 657-3598 

MASSACHUSETTS 
Boston 
New Eng land  Electron i c  Exch. 
(61 7) 491-3000 

Chestnut Hi l l  
Key M icro Systems 
(61 7) 738-7306 

N EW YORK 
Amherst 
G ifford Computer Systems 
(716) 833-4758 

Deer Park 
Datapro Systems I nc. 
(516) 595-1 31 1 

(Please turn the page) 
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list 

Softvvare 

95030. 

Word Proof, a word-working 
program. Improve your writ­
ing with this program that 
checks your spelling and 
finds synonyms and ana­
grams. It also has a full­
screen editor to write, for­
mat, modify, and print what 
you write. Up to 22 lines of 
text can be displayed at one 
time. Floppy disk, $60. IBM 
Corp. (see address above). 

Mattei lntellivision 

Dracula, an arcade-type 
game for one or two players. 
As Count Dracula in a 
human form, you must run 
from constables who patrol 
the streets, fly away from 
vultures attacking you as a 
vampire, and return to your 
coffin before sunrise. Car­
tridge, $39.95. Imagic, 981 
University Ave . ,  Los Gatos, 
CA 95030 . 

Ice Trek, an adventure game 
for one player. To prevent the 
advance of a devastating Ice 
Age, you must guide Vali 
through herds of caribou and 
over an arctic river to unlock 
the Aurora Borealis. Car­
tridge, $39.95. Imagic (see ad­
dress above). 

Nova Blast, an arcade-type 
game. To protect the under­
water city from flying fighters 
and water walkers, you pilot 
a skysweeper equipped with 
radar. Avoid collisions and 
shots from the enemy. Car­
tridge, $39.95. Imagic (see ad­
dress above). 

Safecracker, an adventure 
game. Your job as a super spy 
is to steal top-secret docu­
ments from various embas­
sies. If you can't crack the 
safe, you can blow it open 
with dynamite. Avoid police 
and traffic accidents as you 
careen through the town . 

Cartridge, $39.95. Imagic (see 
address above). 

Tropical Trouble, an arcade­
type game. A pleasant ship­
wreck on a South Sea island 
turns to danger when Doris 
is captured. Help Clarence 
rescue her while fighting off 
boulders, coconuts, clams, 
and ferns. Cartridge, $39.95. 
Imagic (see address above) .  

Truckin, a highway-trucking 
s i  mulati on . game . As a 
trucker, you race against time 
to any city in North America. 
Watch out for Smokies, sharp 
turns, and other trucks. Earn 
as much as you can hauling 
loads, watch your gas gauge, 
and radio ahead to synchro­
nize pick-up and delivery. 
Cartridge, $39.95. Imagic (see 
address above) . •  

This is a list of software packages that have been received by 
BYTE Publications during the past month. The is correct to 
the best of our knowledge, but it is not meant to be a full de­
scription of the product or the forms in which the product is 
available. In particular, some pacl<ages may be sold for several 
machines or in both cassette and floppy-disl< format; the prod­
uct listed here is the version received by BYTE Publications. 

This is an all-inclusive list that mal<es no comment on the 
quality or usefulness of the software listed. We regret that we 
cannot review every software package we receive. Instead, 
this list is meant to be a monthly acknowledgment of these 
pacl<ages and the companies that sent them. All software re­
ceived is considered to be on loan to BYTE and is returned to 
the manufacturer after a set period of time. Companies send­
ing software packages should be sure to include the list price 
of the packages and (where appropriate) the alternate forms 
in which they are available. 

• • •And Here.; 
Staten Island 
John D. Owens Assoc. 
(21 2} 448-6283 

NORTH CAROLINA 
Greensboro 
General Semant ics Inc .  
(919) 288-1 1 1 7  

OREGON 
Portland 
M icrowest Computer  Products 
(503) 238-6274 

RHODE ISLAND 
Coventry 
Key M icro Systems 
(401 ) 828-7270 

TEXAS 
Austin 
CPA Systems Inc.  
(51 2) 458-9281 

Dallas 
Dator Systems 
(21 4} 521-0915  

Houston 
Gifford Computer Systems 
(71 3) 877-1 21 2 

<01983 COMPUPRO 
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Seguin 
CPA Systems, I nc. 
(51 2) 379-0660 

WISCONSIN 
Greenfield 
Byte Shop of M i lwaukee 
(414) 281 -7004 

Madison 
Beam I nternat ional 
(608) 255-2325 

CANADA 
Vancouver, B.C. 
Dynacomp Business Computers Ltd. 
(604) 872-7737 

Coquitlam, B.C. 
CSC System Center Ltd. 
(604) 941-0622 

THE PH ILI PP INES 
Quezon City 
Corona I nternat ional I nc. 
78-34-71 

U N ITED K INGDOM 
Swansea 
Comcen Technology Ltd. 
(0792) 796000 

A GODBOUT COM PANY 
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THE COMPUTER TANDY 
SHOULD HAVE BUILT. 

Softw are-selectable screen formats 
let you run either 24 x 80 CP/M or 

16 x 32 and 16 x 64 LDOS programs. 

Monitor comes in your 

choice of green or amber 

phosphor displ ay. 

Our 5MHz Z-80B processor 
runs your programs 25% faster 

than TRS-80 Model 4. 

Rugged con struction includes heavy 

duty case and full-stroke 

sculptured keyboard. 

With our built-in disk interfaces, 
you can simply plug in any 

combination of peripherals. 

Standard Centronic s-typ e 

parallel port accommodates / a wide variety of printers. 

Available storage includes Lobo's 

5-1/4" floppy, 8" floppy and 

Winchester hard disks. 

All Lobo hardware products 

carry a limited one-year 

parts and labor warranty. 

AT THE PRICE TANDY 
SHOULD HAVE CHARGED. 

The bottom line is this. For far -totals up to just $1599. might want to add to your all your TRS-80 programs faster 
less than the price of a TRS-80{ Totally remarkable. MAX-80. At very special prices. and cheaper. 
Mod 4, you can own a lot more But that's not all. Because Like $995 for a 5Mb Win- Just give us your Visa or 
computer. this basic MAX-80 system is chester hard disk, the ultimate Master Card number. We'll 

A computer that's 25% faster. incredibly flexible. Its dual in fast, accurate data storage. rush you the MAX-80. Thy it out. 
That supports both the CP/M" operating systems run far more Or a whole line of affordable Then, if for any reason you 

Plus and LDOS'M operating software than any other com- dot matrix and letter-quality change your mind, return it with-
systems. puter. (Including our specially- printers. Or an 8" floppy drive. in 30 days. We'll return all your 

A computer that features a discounted Perfect-Calc'M and Or even a MAX-80 local area money. 
price tag of only $945 for the Perfect-Writer'M software network. So call us. Because owning 
MAX-80'" processor. And that packages.) EVERY PIECE OF HARDWARE BACKED a MAX-80 costs you $945. But 
expands with your needs with- And since our MAX-80 fea- BY OUR UNBEATABLE WARRANTY finding out about it costs you 
out breaking your budget. tures two RS-232C serial ports, nothing.

A FLEXIBLE SYSTEM you can easily add both printer Because every part of the 1-800-235·1245 and modem without switching MAX-80 system is so rugged AT A FLEXIBLE PRICE back and forth. and reliable, we go beyond (l-800-322-6103 in C alifornia) 

When you put it all together SUPPORTS A WIDE VARIETY industry-standard 90 day war- LOBO 
-an entire system, including a OF PERIPHERALS ranties. We back every piece 

SYSTEMS, INC. ciual 5-l/4" floppy drive sub- of Lobo hardware with a full 
system (320 Kb of disk star- What's more, Lobo offers year warranty. 358 South Fairview Avenue, 
age), monitor, CP/M and LD O S  almost any peripheral you So now, you can run virtually Goleta, California 93117 

TRS-80 is a registered trademark of Tandy Corp. CP/M is a registered uademark of Dtgual Research Corp. LDOS ts a uademnZk of Log teal Systems, Inc. Perfect-Calc and Perfect-Wrtter ore uadcmarks of Perfect Software, Inc. 1983 Lobo Systems, Inc. 



1 1;::.ᎏ . •  

9 2 5  . 

1 60 2  

Color I 

D R IV E S  . . .  $ 1  369.00 T E R M I  N A L S  	 M B C· S S S PC . . . . .  CALL 5 '1• " 3 2 0 K  Floppy . . . . . . . . . . .  $ 2 49.00 
. 	 . . . . . . . . . . .  $ 1  649.00 
 MBC 1 1  00 .  . .  . . . . . .  $ 1  599 . 00 9 1 0 .  $ 5 5 9 . 00 	 5 M e g  Hard w/Controller . . .  $ 1  399.00 . . . .  52399 .00 M B C  1 1 50 . . .  $2099.00 9 1  2 .  . . . .  $689.00 	 10 MeQ Hard w/Controller . . .  $ 1  699.00 . . . .  $ 3 1  9 9 . 00 
15 Meg Hard w/Controller . .  $2095 .00 M B C  1 2 00 . . .  . . . . . . .  $ )  999 . 00
920 $ 7 3 9  .00 . . . . . . . .  $ 1  579 .00 
 M B C  1 2 50 . . . . . .  $ 2 3 9 9 . 00 . $7 1 9  . 00 PC· I 20 M e g  Hard w/Controller . .  $2399.00 . . . . .  $2399.00 

AM O E K 
FDO 3200·320K Dr1ve . . . . . .  $399.00950 $929.00 PC · 2 .  . . . . .  $2799.00 F D D  6400·64K Du ve . . . . . .  $499 .00970 . . . . .  C A L L  P C · X L  . . . . .  $3599 . 00 3 1 0A Amber M o n i t o r  . . . . . . .  $ 1  69.00 
 PR 5500 Pnnter . . . .  $699.00C O M  P U T E R S  s 1 099 . 00 

1 6 2 0  $3599.00 DXY 1 00 Plotler . . . . . . . . . . . .  $ 5 9 9  .00 
1 6 30 . .  . . . . .  $5499.00 Color I I  . . . . . . . .  . . . .  . . . .  .. .800A . . .  $ 3 9 9  .00 P R I  N T E R S  

80 2 .  . . . .  $2699 .00 1 640 . . $6499.00 E P S O N
Cyma Software AST R E  S E A R C H ,  I N C  . 

S i x  Pak Plus . . .  from . . . . .  $279 .00 
803. $ 1 94 9  . 00 . . . .  CALL 

. 

. 

I 

MX80 FT. M X 1 00 . RX80.
8 0 2 H  $469 5 . 00 
806/ 20 . . $4999. 00 
8 1 6/ 40 . $ 9 1  99.00 

FXBO. F X  1 00 . .  C A L L  
M O N I TO R S  Combo Plus J l .  .. from . . .  $279.00 O K I OATA 

A M O E K  8 2 .  8 3 .  84 . 9 2 .  93 . . .  CALL 
STAR

$3399.00 
1 60 3  	 CALL 

Mega Plus . . .  from . . . . . . .  $309.00 

1/0 Plus ll ... from . .  . . . . .  $1  69.00 300G $ 1  4 9 . 00 

. $ 1  59.00 300A 
3 1 0A GUAORAM Delta 10 . . . . . . . . . . . . . . . . . . . . .  S 5 5 9 .00 


. $ 1  69.00 
ou·adl ink . . . . . . .  . . . . .  . . .  $549.00 
. .  $779.00 

. $299.00 Ouadboard . . .  as low as . . .  $309.00 .$259.00 

G e m i n i  1 OX . . . . . . . . . . . . . . . . .  $ 2 9 9 .00 

G e m i n i  P 1  5 . . $449.00 
Serial Board . . . . . . . . . . .  $ 7 5 .00 
Color 

C o l o r  I I  . 
M O O E M S  

H A Y E S  
p l u s  

$399.00 Quad 51 2 Plus ... as low as . .
S M I TH C O R  O NA Ouadcolor ... as low as . . .  $21  9.00 S m a n  $2 1 9. 00 . .  $349.00Color I l  l 

S m a rt 1 2 0 0  ( 1 2 0 0  B a u d )  Color IV . . $999 . 00 Chronograph . . . . .  . . . . . . . .  $89 . 00 . $ 5 1 9 . 00 
Chronograph s 1 9 9 . 00 Parallel I nterface Board . . .  $89.00 U B I  

64K RAM C h i p  s K it . . . . . .  $79.00 

. 
TP·1 . $469.00 
TP· 2 .  . .  . . . . .  C A L L  
Tractor Feed . . . 51 1 9.00 

C. I T C H  
M 1 cromodem 1 00 $309 . 00 
M • c  romodem I I  . .  $99.00 Pi 1 , 9 " G .  

$ 2 7 9 . 00 Pi 2 ,  1 2  " G  . . . . . . . . . . . . . . .  $ 1  1 9.00 

M 1 c romodem I I  (w• th term) 
Smart Com I I  

M I C R O  P R O  5299 . 00 Gorȫ l l a  . . . . . . .  5209.00 Pi 3 .  1 2 " A . . . . . .  $ 1 49.00 
Word Star/Mall  Merge . . . . . .  $ 3 1  9.00 $99 . 00 Prowriter 8 5 1 0  P . . . . . . . . . . .  $ 3 7 9  .00 
Pi 4 .  9" A .  . .  . .  $ 1  3 9 . 00 
lnfoStar . . . $299 . 00Smart 1 2008 54 69. 00 Prownter 1 5 50P . . 5689.00 1 4 00 C o l o r  . . . . . . . . . . . . . . . . . .  $ 2 7 9  .00 
 Spell Star . . . . $ 1 59 . 00N O VAT I O N  Starwriter F 1  0·40P . . $ 1  1 4 9 . 00Z E N  I T H  CaiiStar.  . . . . . .  S 1  59 . 00 Pnntmaster F 1  0·55P . . . . . .  S 1 5 69.00 J · C at $ 1  1 9  . 00 

Cal $ 1 4 4 . 00 
Z V M  1 2  2 A  . . . . . . . .  .'. . . . . . . . . .  $ 1  09.00 
 M I C R O S T U F  Tractor Feed . .  . . . . . . . . . .  . . .  5 1 99 . 00


$1 29.00 ZVM 1 2 3 G  . . $99.00 O A I  SYWR I T E R  Crosstalk .D·Cat $ 1  59 . 00 
B M C  M I C R O S O FT 1 0 3 Smart Cat $ 1 8  9 . 00 2000 Letter Quality . . .  5999.00 

1 2  ' "  G re e n  . . .  . . . . . . . . . . . . . .  $85.00 
Apple Cat I I  $ 2 7 9 . 00 M u l t i p l a n  . . $1 7 9 .00 2500 . . .  N E W  . . . . . . .  CALL 

1 0 3! 2 1 2  S m a rt C a l  $439 . 00 9 1  9 1  A U  1 3 "  Color . . . .  . .  . .  .$249.00 Tractor Feed . . . . . . . . . . . .  S 1 09. 00
A S H T O N -TATE 
2 1 2  Apple Cat I I  . 5609 . 00 TAXAN D·Base I I  . . .  . . . . . .  5 4 1  9.00 D I ABLO 
Apple Ca t 1 1 2 1 2  Upgrade 5309 . 00 1 2  N Green . . $ 1 2  9 . 00 620 . . . . . . . . . . . . .  5949.00 I U S1 2  A Amber . . . .  $ 1  3 9 . 00 A N C H O R  	 EasyWnter 1 1  $21  9.00 630 . . .  $ 1  769.00 
Mark l l R S - 2 3 2 1  $ 7 9 . 00 PANA S O N I C  EasySpeller . $1 1 9.00 l O S  
M a r k  1 1  (AlarĚ )  $ 7 9 . 00 T R  1 2 0 H•·res. Green . . 5  1 4 9.00 EasyFIIer . $239.00 C a l l  for A L L  Configurations on 

CT 1 60 Dual Mode Color . .  5 2  79.00 Mark I l l  (T I 9 9 )  5 1 09 . 00 C O N T I N E NTAL S O FTWARE IDS P R I S M  P R I N T E R S .  
Mark I V  ( C B M · PET) . 5 1 2 5 . 00 

J B  1 2 60 . N E C  
. . . . .  $ 1 1  9.00 1 st Class Mall/Form Letter . .  $79.00 N E C

M a r k  V (Osborne) 595 . 00 The Home Accountant Plus .. $99.00 802 3 .  . .  $399.00 JB 1 20 1  . . .  . . . .  $ 1  49.00 M a r k  VI ( 1 8  M · P C )  . $ 1 7 9 . 00 
JB 1 2 0 5  . . . . .  S 1 69.00 S Y N A P S E  	 8025. . . . . . . . .  $ 7 2 9  .00 

3 5 1  0 . . .  $ 1  449.00 Mark VII (AutoAns/Aulo D1al) . $ 1  1 9 .00 
M a r k  V I I I  . 5269 . 00 J C  1 2 1 5 .  . .  . . .  $299.00 F i l e  M a nager . . $99.00 

3530 . . 5 1  499.00 J C  1 2  1 6  . .  . . . . . . . . . . . . . . . . . .  $ 4 2 9  .00 L O T U  S 
$99 00 
$9 . 00 JC 1 203 . . . .  . . . . . . . . . . . . . . . . .  S469.00 1 2  3 . $329.00 3550 . . . . . .  s 1 799.00 


n 1 ot 7 7 3 o  . . .  EIM'C: . . .  $ 1 999 .00G O R I LLA 	 P F S  
Green . . . . . . . . . . .  $89.00 A P P L E  IBM 40 1 Letter Quality . . . . . .  . . . .  $699 .00 


File $79.00 $69.00 RX-80 . . . . . .  . . . .  $ 2 5 9 . 00 E P S O N  Report $79.00 $79.00 C O M  R E X  
Graph $79.00 $89.00 Comwriter l l  Parallel Printer . .  . $499.00 
Wr1te n/aC O M P U T E R S  $89.00 	 CABLES & C O N N E C T I O N S  

QX - 1 0  CALL KRAFT Atari to Para l le l  . . 5 2 9.00 H X · 20 . .  CALL I B M  Joyst•ck . . . . .  $55.00 Atari to Sena l .  . . . . .  5 2 9 .00 
I B M  Padd l e s  . . $39.00 Apple to Parallel . . . . .  569.00PRO F E S S I O N AL S O FTWARE Apple to Parallel/Graphics . . .  5 9 9 . 00 

T l - 4 0  PC Plus Word Processmg . .  $299.00 Apple to Senal . . . .  589 . 00(b/) 
I B M  to Parallel . . . . . .  $ 3 5 .00 C O M  P A C T  
I B M  to Serial . $ 2 9 . 00 -

C O M  P U T E R  	 Parallel to ParalleL . . . . .  529.00SHARP. $  7 4 9 . 0 0  	 Serial to Serial . . . .  $ 2 9 .00 
5 1 4 6 00 Grappler P l u s  . . . . . . . . .  $ 1 2 9 . 00 

$5 2 . 00 PKASO . . . . . . . . . .  S1 39.00 
$69 00 P C - 1  5 0 0 A  $ 1  6 9 . 0 0 Atari to Modem Cable $ 2 0 9  . . . . . . .  5 2 9 . 00 

$92 00 	 C B M  64 to I E E E  Board.  579 .00 P o c k e t  C o m  p u t e r  
5 9 2  00 T I M E X Apple s o- C o l u  m n  Card . . . .  $ 1  59.00 
5 9 7  00 S I N C LA I R  C A L L  PC- 1  2 5 0 A  . . . . . . . .  $ S  9 . 0 0  C BM Pet to Parallel . . . . . .  $99. 00

For H P 4 1  4 1 CV 1 0 0 0  	 1 2 5 PrmtertMicro Cassene . . .  $ 1  29.00 C B M  Pet to Serial  . . . $89 .00 
$99 00 	 1 50 Pnnte r/Pioner/Cassene . . .  $ 1  72.00 

1 6 K  M e m ory. 	 P A P E R  S U P P L I E S  Hr ll Casselle Ot Prmter S359 00 ..  . . . . . .  $ 2 9 . 95 1 5 2 Cassette Recorder . . . . .  $62.00 
s 1 4 4 00 7040 Pr ⩌n ter  $99 . 95 1 5  5 8K RAM . . . $94.00 

S64 00 Vu · Calc . . . . . . . .  $ 1 2  9 . 00 
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ACE 1 200 Computer with Disk Drive 
ACE PRO PACK: 

A 2  
A40 

ACE 1 000. Disk Drive. 
80 C o l u m n  Card. ACECalc & 

ACEWriter I I  
M I C R O- S C I  

A p p l e  & F r a n k l i n  
. .  5 2 1  9.00 

A70 . . . . . . . . . . . . .  . 
. . .  5299.00 
. . .  $ 3 1  9.00 

C2 Controller . 
C47 Controller . . . . . . . .  . 

R A N A  

. $79.00 

. $89.00 

El1te I (Apple/ F ra n k l i n )  . . $ 2 7 9 . 00 
Elite II (Apple/Fra n k l i n )  . . . . $ 3 1  9 .00 
Elite I l l  (Apple/Franklin) . . .  $569.00 

V I S I C O R P  
FOR A P P L E .  I B M  & FRAN K L I N  

Visidex . . $ 1  89.00 
Visi f i l e  . . . s 1 89.00 
Vis•plot . . . . .  S 1 59.00 
Vis1term. . $89.00 
Visitrend/Piot . . . . . . .  $ 2 2 9 .00 
V•s•Schedule . . . . . . . . . . . . . . . .  $229.00 
Desktop P l a n .  . . . . . . .  5 1  89.00 
Vis1calc (Apple. I B M .  CBM) . . .  S 1 79.00 
Visicalc 4 ( I B M )  . . . . .  $209.00 
Vis1calc Advanced l i e .  . 5309.00 
Stretch Calc . $ 8 9 . 0 0  
V1s1corp prices for I B M  m a y  vary slightly. 

L.J K 
leiter Perfect Apple . . . . . . . .  $ 1  09.00 
Data Perfect Apple . . . . . . . . . . .  $ 7 5 . 00 

AX LO N 
Apple/Franklin 1 2 6K Ram . . .  $299.00 
Apple/Franklin R a m  Disk . . .  $729.00 

M P C  
Bubdisk ( 1  26K Non Volitare) . . .  $649.00 

.J O YSTI C K S  
W I  C O  

Joystick . . .  . . . . . .  $ 2 1  . 9 5  
F a m o u s  Red B a l l  . .  . . $ 2 3 . 9 5  
Power Grip . . . . . . . . . . . . . . . . . . .  $ 2 1  . 9 5  
Three·Way D e l u x e  . . . . . . . . . . . .  $ 2 2 . 9 5  
Atari!VIC Trackba ll  . . . .  $ 3 4 . 9 5  
A p p l e  Trackball . . . . . . . . . . . . . .  $ 5 9 . 9 5  

K R A FT 
Atari Single Fire . 
Atari Switch Hitte r . .  
Apple Joystick . 

I 

. . 5 1  3.00 
. . . . .  5 1  6.00 

. . 544.00 

APPLE/F R A N K L I N  
1 .  Choplifter.  . . . . . . .  $ 2 7  .00 
2 .  Bank Street Writer . . . . . . . .  $55.00 
3. PFS: Fi le . . . . . . . . . . .  . . . . . . . .  $89.00 
4 .  Visicalc.  . . .  51  7 9  .00 
5 .  Home Accountant . . . . . . . . .  $55.00 
6. Zaxxon . . . . . . . . . . . . . . . . . . . .  $ 2 9  .00 
7. Most Amazing T h i n g  . . 5 26.00 
6 .  Visilile . . . .  5 1  89.00 
9. Fathoms 4 0 .  . .  . 5 1  9.00 
10. Deadline. . . . . . . .  535.00 

PFS: Report . . . 569.00 
Zork Ill  . . . . . . . . . . . . . . . . . . .  $29.00 
Frogger. . . $24.00 
Facemaker . . . . . . . . . . . . . . .  524.00 
Snooper Troops # 1  . . . . . .  $32.00 
Delta Drawing . . . . . . . . . . . .  535.00 
Castle Wollenstine . . . . . . .  524.00 

. $29.00 
. . .  $ 1  9.00 

. . . . . . . .  $26.00 

!(.��� 9 JlȜC B M 6 4  . . .  $2 1 9 VI C 20 . . . . . . .  $ 9 9  
C A L L  O N  

E x ec u t i v e  6 4  P o rt a b l e  

1 5 2 0  Color Printer/Planer . .  S 1 69.00 
1 5 2 5  80 C o l u m n  Printer . . . .  $ 2 1  9.00 
1 5 2 6 .  . .  $ 3 1  9.00 
1 5 30 Oatasette . . 569.00 
1 5 4 1  S i n g l e  Disk Drive . . . . .  $249.00 
1 600 VIC M o d e m .  . . .  559.00 
1 6 50 AD/AA M o d e m  . . . .  $89.00 
1 7 0 2  1 4 " Color M o n itor . . . .  $249.00 
Pet 64 
Pet 4032 
CBM 803 2 .  
Super Pet 
9 1  28·80 
BX256·80 
203 1  . 
4040. 
8050 . .
8250 
9060 
9090 . 
4023. 
6400 
64K Upgra de . 
Spell  Master 
Z·Ra m  . 
S i l i c o n  Off1ce . 
The Manager . 
Soft Rom . 
J i n sa m .  
C a l l  R e s u l t  64 . 

. $569.00 
. . .  $599.00 

. $599. 00 
. .  $999.00 

. $ 7 6 9  .00 

. $969.00 
$299 .00 

. $699 . 00 

. 5949 . 00 
. $ 1  1 99 . 00 

. .  5 1  999.00 
. $ 2 1  99.00 
. .  $379.00 
$ 1  399.00 

. . .  5269.00 
. .  $ 1  49.00 

. $549.00 

. $  749.00 

. $209.00 
$ 1  29.00 

CALL 
. . .  5 1  39.00 

P R O F E S S I  O N A L  
S O FTWA R E  

Word Pro 2 P l u s  . .  
Word Pro 3 P l u s .  
W o r d  P r o  4 P l u s .  
Word P r o  5 P l u s .  
I n f o  Pro . 
Administrator 
Powe r .  
Word Pro 6 4  P l u s .  

. . . . .  $ 1  59.00 
$ 1  89.00 
$ 2 7 9 . 00 
$279 .00 

. . . . .  $ 1  7 9 .00 
. 5399.00 

. . . .  $ 7 9 .00 
. $65.00 

C A R O C O
f o r  V I C  20/64

Light Pen . . . . . .  $32 .00 
Cassette Interface . . . .  $29.00 
Parallel Printer I n terlace . . . .  569.00 
3 Slot Expans. Interface (20) . . .  S32 .00 
6 Slot E . lnterface (20) . . .  $79 .00 

ATAR I SOOXL. 
ATAR I BOOXL. 

$ 1  49 
$ 2 6 9

ATAR I 1 2 00XL . . . .  . . . . . .  CALL 
ATAR I 400 
ATAR I  BOO 

1 0 1 0  Program Recoraer . . 5 7  4.00 
1 02040 Col. Pnnter/Pioner . .  $249.00 
1 02 5  80 Col. P r 1 n t e r  . .  $449.00 
1 0 27 Lener Oual  1ty Pr1nter . .  $299.00 
1 0 50 D1sk On \l e .  . 5 3 7 9  .00 
1 030 DȪrect C o n n ect Modem . .  CALL 
CX30 Paddles . . .  S 1 2.00 
CX40 JoystiCk . 58.00 
CX42 Remote Joys t i C k .  . C A L L  
C X 7 7  Touch Tablet . . .  569.00 
CXBO Trak Ball  549.00 
exes Keypad . . 5 1 05.00 
C X4 1 8  Home M a n a g e r  .  .  . . .  $69.00 
CX466 Comniun•cator I I  .  .  5229.00 
KX7098 Atan Accountant . .  5209.00 
KX71 0 1  Eriterta mer . . 569.00 
KX7 1 02 Arcade C h a m p  . . 5  7 5 . 00 

A L I  E N  
Atari Voice Box . 
Apple Voice Box . 

. $ 1  1 9.00 
. .  $ 1  49.00 

M E M O R Y  B O A R O S  
AAion 3 2 K  R a m  . . $59.00 
Axlon 46K Ram . . . . . .  599.00 
AJtlan 1 28 K  Ram . . .  $299.00 
lntec 3 2 K  Board . .  . $ 59.00 
lntec 48K Board . . . . . . .  565.00 
lntec 64K Board (400 only) . . .  599.00 
lntec Real Time Clock . .  . . . .  $39.00 

O I S K  & CART H O L O E R S  
Flip·n·File 1 0  . . . $4.00 
Fllp·n·File 50 . . . . . . . .  $ 1 9 . 00 
Flip·n·File 400/600 Cart . .  $ 1  9.00 

CALL 
CALL 

AT 88·S1 
AT 88·A2 

. . . . . .  $ 3 2 9 .00 
. .  $269.00 

. . . . .  $569.00 
. . . .  $469.00 
. . . .  $ 1  4 5 . 0 0  

AT 88·S2 . 
AT 8 8· S 1  P O  
A T  88-DDA 
R F D  40·S1 
RFD 40·A1 
RFD 40·S2 
RFD 4 4 · S 1  
R F D  44·S2 
TX 99·S1 

. $449.00 
. . . . .  $ 2 7 9  .00 
. . . . .  $ 7 2 9 . 0 0  

. . . . . • . . • . . • . . . . .  5 5 3 9 . 0 0  
. . . . . . . . . . . . .  $869.00 

. . .  $ 2 7 9  .00 

R A N A  
1 000 Atar• D • s k  OrĚ\le . .  . $ 3 1  9 . 00 

F LO P PY O I S KS 

MAX E L L  
M D· \  . 
M D·2 . .  
F D· 1  (8" ) .  
FD·2(8.. OS DDt . 

E L E P HA N T  
5''• ·ss so 
511• . S S  DO . .  
511• . . OS O D  

$29.00 
. .  $44.00 

. $40.00 
. . .  $50.00 

V E R BATU M  
511• . SS D O  
51/• " O S  D O  . 

Disk H e a d  C l e a n e r  . 

C .  IVI . O . T O  P B O  
C B M  64 

1 .  W o r d  Pro 64 . $65.00 
2 .  J u m p m a n  . .  . . . .  . . . . . . . . . . .  5 2 9  .00 
3. Gorf (20/64) . . . . . . . . . . . . . . .  5 1  4 . 9 5  
4 .  M i c rospec Data B a s e  64 . . .  $69.00 
5 .  Logo 64 . . . . . . . . . . . . .  $39.00 
6. M icrospec Gen. ledger64 . .  $79.00 
7 .  Zork I l l .  . . . . . . . . .  $29 .00 
8 .  Fro9ger (64) . . . .  . . . . . . . . . . .  5 2 3 . 00 
9. Quick Brown Fox (20/64) . . .  $49.00 
1 0 . S h a m u s  . . . . . . . . . .  . . . .  $29 .00 
1 1 .  Deadline.  . . .  . .  . . . . . . . .  $ 2 9.00 
1 2  . Assembler 64 . .  . .  . . .  $ 1  4 . 9 5  
1 3 .  Z o r k  I I  . . . . . . . . .  $29.00 
1 4 . 3·D M a n  . . $ 1  4.00 
1 5 . Protector . . . . . . . . . . .  $32.00 
1 6 .  Starcross . . . . . .  $29 .00 
1 7 .  Easy M a i l  64 . .  . . . . . .  . . . .  5 1  4 . 9 5  
1 8 .  G r a v e  Robber . . . . . .  $ 1  1 .00 
1 9 .  Wall  Street . . . .  $ 1 9 .00 
20. . . . . . . . . . . $ 3 2 . 00 

ATAR I  
1 .  Donkey Kong . . . . . . . . . . . .  $39.00 2 1 .  Crush. Crumble& Chomp . .  $24.00 

2. zaxxo n .  . .  . . . . . . .  $ 2 9  .00 2 2 .  Wayout . . . . . .  . . . . . . . . . . . .  $ 2 7  .00 

3 E.T. Phone Home $39.00 2 3 .  Zork I I  · . . . . .  529.00 
4 : M i n e r  2049er . . . . .  $35.00 24. Vis•calc · · $ 1  59.00 

5 _ Dig Dug . .  . . . . . .  5 3 3  _00 25. Atari Write r .  . $49.00 

6 .  Choplilter.  . .  . . . . .  $29.00 26. Three l1ttle Piȩs . . .  $ 2 5 .00 
7 .  Donkey Kong. J r  . . $39.00 2 7 .  Upper Reaches or Apsha• . . .  $ 1  6.00 
a. Canyon C l i m b e r  . .  . . .  5 2 5 .00 2 8 .  Starbowl Footba l l  . . $ 2 4 . 9 5  
9 .  Snooper Troops # 2  . . . 534.00 2 9 .  Drelbs . . . . $ 2 6 . 00 
1 0 .  Word Wizard . . . . .  $59.00 30. Protector . $34.00 
1 1 .  Picnic Paranoia . . . . . . . . . .  $34.00 3 1  . Frog 9e r .  . .  . .  $ 2 5 .00 
1 2 . J u m p m a n  . . . . .  $ 2 9  .00 32. l u n a r  Leeper.  . $24.00 
13.  S h a m u s  . . . . . .  . . . . .  $34.00 3 3 .  Wizard of Wor . . . . . .  $34.00 
1 4 .  lette r  Perlect . . $ 1 09.00 34. Kindercom p .  . $2 1  .00 
15. File Manager 800 . . . . . . . .  $69.00 3 5 .  M o o n  S h u t t l e  . . .  $ 2 2  .00 
1 6 .  Preppie , . .  . . .  524.00 36. Home Accountant . . $55.00 
1 7 .  Astra Chase . . . . . . . . . . . . . .  $ 2 5 .00 3 7 .  Te m p l li.>  of Apsha•  . . . . .  5 2 9 .00 
16. Blade/Black H o l e  . . .  $ 2 7 .00 38. Spell  Wizard . . . . . . . . .  $39.00 
19. . . . . .  $33.00 39 . . .  $ 2 6 . 0 0  
20. . . . . . . . . . . . .  $ 2 5 .00 . .  $ 2 2  .00 
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PAL® PROGRAM M IN G  
FOR S1 00 SYSTEMS 

Complete Development System Includes: 

SOFTWARE 
• PALASM (PAL Assemb ler and S imu lator) 
• PAL Programming and Verificat ion Mod ule 
(Software suppl ied on CP/M SO 8" Diskette) 

HARDWARE 
• PAL Programming and Dupl icating Board 

Programs Series 20 and 24 PALS 
• Circuitry for Open ing Secu rity Fuses 
• Standard S-1 00 ( I  EEE 696) PCB 
• 24 Pin Z IF  Socket for easy Operation 

DO CUMENTA TION 
• PAL Desi g n  Specification 
• Users G uide 

Complete Sys tem . . . . . .  . . . . .  . .  . .  $495.00 
Software . . . . . . . . . . . . . . . . . . . . . . . $ 75.00 
Documentation on 8" SO Diskette $ 15.00 

MICRO PR ECI SION 
1189 CRAN FORD, C L EV E LAND, OH 44107 

216/221-1632 

®PAL is a registered trademark of  Monolithic Memories, .I nc .  

· MAGIC COMPUTER 
"INPOT/OOTPOT" MOG 

Let the wor14 know when 
you're on a coffee break. 
When hot liquid is 
po1.1red in, one message 
disappears and another 
takes its' place on the · 

computer !!Creen. Fas­
cinating to watch. Big 10 
oz. size. Fine quality. 
wjlite EnglisE porcelain. 10 day money-back 
guarantee if not com­
pletely satisfied. $895 

r sweet- BYl i3 
I15490 NW 7th Ave ., N. Miami, FL33169 

In Fla. 

I Please send me the Magic .. Input/Output" Mug. I
1 Quant. _ (t, $8.95 Add $2 each for shipping f, hand. I

Fla. residents add 5% sales tax. Total $__ 

I Encl. is Check D MO D Charge my MasterCard D 

I 
Visa O Credit Card # 
Exp.

1 *D Just your COMPUTERMANIA 
Catalog for now. * I Signature

I
I 
I 

I 
I 
I
I
I 
I 
I 
I 

622, November 1983 <%J BYfE Publications Inc. Circle 451 on inquiry card. 

Eve.nt Queue 

November 1 983 

November 

' . 

Computer Showcase Expos, 
various sites throughout the 
U.S.  This popular show will 
bring together hardware and 
so ftware manufacturers,  
dealers, and consumers of 
small computer systems. For 
further details, contact the In­
terface Group, 160 Speen St. ,  
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas­
sachusetts, (617) 879-4502 . 

November-December 

Courses from the Continuing 
Education Institute, various 
sites throughout the U.S .  
Among the courses offered 
are 'Man-Machine Interface," 
"Applied Interactive Com­
puter Graphics," and "High­
Performance Computer Ar­
chitecture . "  For more infor­
mation, contact the Continu­
ing Education Institute,  
Oliver's Carriage House, 5410 
Leaf Treader Way, Columbia, 
MD 21044, (301) 596-0111; in 
California, (213) 824-9545. 

November-December 

The IBM System/36 Sem­
inar, various sites throughout 
the U.S.  This seminar pro­
vides a discussion. on · the ca­
pabilities and performanȢe of 
the IBM System/36. For reg­
istration and details, contact 
DGC Inc . ,  1450 Preston For­
est Square, Dallas, TX 75230, 
(214) 991-4044. 

November-December 

Intensive Seminars for Pro­
fessional s ,  various sites 
throughout the U.S .  Elec­
tron ics magazine, a McGraw­
Hill publication, offers semi­
nars in management and such 
technical areas as speech rec­
ognition and synthesis, con­
trolling electromagnetic inter­
ference, fundamentals of 
computer graphics, ;md mi­
croprocessor ' interfacing. In­
house presentations · can be 

arranged. For a catalog out­
lining seminars, locations, 
and fees, contact Irene 
Parker, McGraw-Hill Semi­
nar Center, Suite 603, 331 
Madison Ave . , New York, 
NY 10017, (212) 687-0243. 

November-December 

James Martin Seminars and 
Sem inars of Excellence, 
various sites throughout the 
U.S .  and Canada . For a 
brochure describing these 
data-processing and com­
puter-related seminars, con­
tact Technology Transfer In­
stitute, 741 lOth St . ,  Santa 
Monica, CA 90402, (213) 
394-8305 . 

November-December 

Seminars fpr Professional De­
velopment, various sites 
throughout the U.S .  Datapro 
Research Corporation offers 
more than 35 profession11l de­
velopment seminars jn such 
areas ·as personal computers, 
data communications, sys­
tems and software, and office 
automation. Complete out­
lines and schedules are avail­
able from Datapro Research 
Corp . ,  1805 Underwood 
Blvd . ,  Delran, NJ 08079, 
(8QO) 257-9406; in New 

· Jersey, (609) 764-0lQO. 

November-December 

So ftware Workshops in 
MMSFORTH, Boston metro­
politan area. These work­
shops are public versions of 
the professional training 
Miller Mi!=rocompl!ter Ser­
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variȣty of topics and skill lev­
els are covered. Full details 
are available from Miller Mi­
crocomputer Services, · 61 
Lake Shore Rd. , Natick, MA 
m7po, · (61:n 653-6136. 

November-January 1984 
Co urses from Integrated 
Computer Systems, various 
sites throughout the U.S.  A 
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THE FORTH SOURCE™ 
MVP-FORTH 

Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package . a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
features and many extras. This public domain product includes an editor. 
FORTH assembler, tools, util ities and the vocabulary for the best selling 
book "Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FORTH products will 
simplify the development of your applications. 

MVP Books - A Series0 Volume 1 ,  All about FORTH by Haydon. MVP-FORTH 
glossary with cross references to fig-FORTH. Starting FORTH 
and FORTH-79 Standard. 2nd Ed. $250 Volume 2, MVP-FORTH Assembly Source Code. Includes 
CP/M® , I BM-PC® , and APPLE® listing for kernel $20 

MVP-FORTH Software - A Transportable FORTH 

0 MVP-FORTH Programmer's Kit including disk, documen­
tation. Volumes 1 & 2 of MVP-FORTH Series (A// AboutFOR TH, 2nd Ed. & Assembly Source Code), and StartingFORTH. Specify 0 CP/M, 0 CP/M 86, 0 CP/M + ,  0 APPLE, 

W 0 IBM PC, 0 MS-DOS, 0 Osborne. 0 Kaypro, 0 H89/Z89, 
KliJ 0 Z 1 00. 0 TI-PC, 0 MicroDecisions.  0 Northstar.0 Compupro, 0 Cromemco $1 50 

0 MVP-FORTH Cross Compiler for CP/M Programmer's Kit.  
Can also generate headerless code for ROM or target 
CPU $300 

FORTH DISKS 
FORTH with editor, assembler, and manual. 

0 APPL� by M M  $1 00 0 IBM-PC® by LM $1 00 
0 APPLE by Kuntze $90 0 NOVA by CCI 8" DS/DD$1 50 
0 ATARI® vaiFORTH $60 0 Z80 by LM $50 
0 CP/M"' by MM $ 1 00 0 8086/88 by LM $ 1 00 
0 HP-85 by Lange $90 0 VIC FORTH byHES, VIC20 
0 HP-75 by Cassady K'<-W$1 50 cartridge $50 

Enhanced FORTH with: F-Fioating Point, G-Graphics. T-Tutorial, 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other 
Extras. 79-FORTH-79. 

APPLE by MM. 
F,  G,  & 79 $ 1 40 

0 ATARI by PNS, F,G, & X. $90 
0 CP/M by M M ,  F & 79 $ 1 40 
0 Apple, GraFORTH by I $75 
0 Multi-Tasking FORTH by SL. 

CP/M, X & 79 $3950 TRS-80/1 or I ll by MMS 

W 
F, X, & 79 $ 1 30 

K'<; 0 Timex by FD, tape G.X,  & 
79 $45 

0 Extensions for LM Specify 
IBM. Z80, or 8086 
0 Software Floating 

Point 
0 8087 Support 

( IBM-PC or 8086) 
0 951 1 Support 

(Z80 or 8086)0 Color Graphics 
( IBM-PC) 

0 Data Base 

$1 00 

$1 00 

$1 00 

$ 1 00 

Management $200 

0 TUTORIAL by LH, includes OStarting FORTH $95 

Requires LM FORTH disk. 
W 

Victor 9000 by DE. G , X  K�<; 
$1 50 

0 fig-FORTH Programming Aids for decompi l ing, callfinding, 
and translating. CP/M, IBM-PC, Z80, or Apple $1 50 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. 
•Requires FORTH disk. 

0 CP/M $300 
0 8086• $3000 Northstar $300 

0 I BM •  
0 Z80• 
0 Apple 11/1 1 + 

$300 
$300 
$300 

0 FORTH Computer - Jupiter Ace0 1 6K RAM Pack0 48K RAM Pack ᵀ 
$1 50 

$50 
$1 25 
$1 000 Par/Sec Interface ­

Key to vendors: 
CCI Capstone Computing Inc. 
DE Dai-E Systems 
FD Forth Dimension 
l lnsoft 
LH Laxen and Harris 

LM Laboratory Microsystems 
MM MicroMotion 
MMS Miller Microcomputer Services 
NS Nautilus Systems 
PNS Pink Noise Studio 
SL Shaw Labs 

0 MVP-FORTH Meta Compiler for CP/M Programmer's Use 
for applicatons on CP/M based computer. Includes public 
domain source $1 50 

0 MVP-FORTH Fast Floating Point for APPLE Programmer's 
Kit. Includes 951 1 math chip on board with disk and 
documentation. $400 

0 MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit.  Extremely useful tool for decompiling, 
callfinding, and translating. $1 500 MVP-FORTH by ECS Software for IBM-PC or ATARI® 
400/800. Standalone with screen editor. License required. 
Upgradeable $1 00 

0 MVP-FORTH by ECS Software for I BM-PC or ATARI 400/800. 
Enhanced with color animation. multitasking sound, util ities, 
and unl imited run time license. $1 75 

0 MVP-FORTH Professional Application Development System 
(PADS) for CP/M, IBM-PC, or APPLE. A three level i ntegrated 
system with complete documentation. Complete system $400 

0 MVP-FORTH PADS Enhanced virtual system $1 50 
0 MVP-FORTH PADS Programming Aids $1 500 MVP-FORTH PADS Meta Compiler $1 50 

* * * MVP-FORTH operates under a variety of CPU's, computers. and 
operating systems. CP/M® disks can be supplied 8 ", SS/SD, 3740 
format or 51/4 for Osborne® Northstar® Micro Decisions® Kaypro® or 
H89/Z89® . Specify your computer and operating system. * * *  

FORTH MANUALS, GUIDES & DOCUMENTS 
0 ALL ABOUT FORTH by 0 1 980 FORML Proc. $25 

Haydon. See above. $25 0 1 981 FORML Proc 2 Vol $400 FORTH Encyclopedia by 0 1982 FORML Proc. $25 
Derick & Baker. 
Programmer's manual to fig­
FORTH with FORTH-79 

0 1 981 Rochester FORTH 
Proc. $25 

references. Flow charted, 2nd 0 1 982 Rochester FORTH 

Ed . $25 Proc. $25 

0 Understanding FORTH by K-# 0 1 983 Rochester FORTH 

Reymann $3 Proc. $25 

K'<-W 0 FORTH Fundamentals, Vol. 0 A FORTH Primer $25 
1 by McCabe $1 6 0 Threaded Interpretive 

K'<-W 0 FORTH Fundamentals, Vol. Languages $23 
I I  by McCabe $1 3 0 M ETAFORTH by 

K'<-W 0 Beginning FORTH by 
Chirlian $1 7 

Cassady 
0 Systems Guide to fig­

FORTH0 FORTH Encyclopedia 
Pocket Guide $7 0 Invitation to FORTH0 And So FORTH by Huang. A 

W 
0 PDP-11 User Man. 

college level text. $25 K"' 0 FORTH-83 Standard 

0 FORTH Programming by 0 FORTH-79 Standard 
Scanlon $1 7 0 FORTH-79 Standard 

$30 

$25 
$20 
$20 
$1 5 
$1 5 

0 FORTH on the ATARI by E. Conversion $1 0 
Floegel $8 0 NOVA fig-FORTH by CCI0 Starting FORTH by Brodie. Source Listing $1 5 
Best instructional manual 0 NOVA by CCI User's Manual 
available. (soft cover) $19 includes editor, assembler.

(hard cover) $23 and util it ies $250 Installation Manual for fig-FORTH $1 5 
Source listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $ 1 5  

0 1 802 0 6502 0 6800 0 AlphaMicro0 8080 0 8086/88 0 9900 0 APPLE I I0 PACE 0 6809 0 NOVA 0 PDP-1 1 /LSI-1 10 68000 0 Eclipse 0 VAX 0 Z80 
Ordering Information: Check. Money Order (payable lo MOUNTAIN VIEW PRESS, 
INC.). VISA. MasterCard . COD's $5 exira. No billing or unpaid PO's. California 
residents add sates tax. Shipping costs in US included in price. Foreign orders. pay 
in US lunds on US bank. include for handling and shipping by Air: $5 for each item 
under $25. $1  0 for each ilem belween $25 and $99 and $20 for each ilem over
$1 00. Minimum order $1 5 . All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
some products. 
DEALER & AUTHOR INQUIRIES INVITED 

M O U N TAI N VI EW P R ESS, I N C. 
PO BOX 4656 MOU NTAIN VIEW, CA 94040 

Circle 319 on inquiry card. 

(41 5) 961 -4103 
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Compi ler 
Since Novem ber of last year, we've been testi ng our  new 
Eeo-C Compi ler  and now it's ready for your Z80'" CP/  M'" 
system. Some of the features inc lude: 

• All data types, including float, double and long. 

• Fast, efficient code. For exam ple: Our versions of 
" seive" in  January, 1 983, BYTE; 1 5.8 seconds 
(standard) and 1 1 .7 seconds (opti mized). 

• U ses M icrosoft's MACRO 80'" for REL file output. 

• Standard (K&R) f i le 1 / 0  and l i  brary (most in source) 
incl  uded. 

• Easy assem bly language interface. 

• No royalty fees on generated code. 

The price for Eeo-C is  $350.00 and inc ludes MACRO 80 (a 
$200.00 value by itself). We' l l  also inc lude a free copy of 
C Programming Guide whi le suppl ies last. 

For fu rther information, call or write: 

P.O. Box 68602
Indianapolis, IN 46268

(317) 255-6476 

Regi stered trademarks are: Zi log (Z80), D ig ital Research 
(CP/ M), M icrosoft (MACRO 80) and Ecosoft (Eeo-C). 

And then 
there 

were 
The l ist of a l  rea dy exti  nct a n i ma l s  

g rows . . .  t h e  g reat a u k ,  t h e  Texas g ray 
wolf, the Bad l a n ds bighorn, the sea m i n k ,  
t h e  passenger pigeo n  . . .  

What ha ppens if c iv i l izat ion 
conti n ues to s l owly choke out wi l d l  ife 
s pecies by species? 

Ma n ca n n ot l i v e  on a p l a net unfit for 
a n i m a l s .  

Joi n a n  org a n i zat ion that's doing 
someth i ng a bout preserv i n g  our 
enda n gered s pecies. Get i n v o l ved. Write 

the Nati ona l Wi l d l ife Federat ion,  
Depa rtment 1 05 ,  1 4 1 2  1 6th 
Street, NW. Wa s h i  ngton,  
DC 2003 6.  

It 's  n ot too l a te.  
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few of the course titles in­
clude "Digital Image Pro­
cessing," "Digital Signal Pro­
cessing," "Computer Graph­
ics," and "State-of-the-art 
Robot Systems." The fees for 
these courses range from $695 
to $895. For information, 
contact Ruth Dordick, Inte­
grated Computer Systems, 
6305 Arizona Place, Los An­
geles, CA 90045, (213) 
450-2060 . 

November-January 1984 

Courses from Q. E. D. Infor­
mation Sciences, various sites 
throughout the U.S .  Sched­
uled courses include "Systems 
Analysis Workshop," Data­
base Design," and "Project 
Management and Control." 
Address inquiries to Q. E.  D. 
Information Sciences Inc . ,  
Q. E. D.  Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

November-January 1984 

Technology Opport unity 
Conference, various sites 
throughout the U.S. This 

' conference series focuses on 
the convergence of optical­
storage, videodisc, and com­
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 

November-August 1984 

Conferences and Expositions 
from the Society of Manufac­
turing Engineers, various 
sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi­
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci­
ety of Manufacturing En­
gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 

November 8-11 

Wescon/83 and Mini/Micro 
West-83, San Francisco, CA. 
A conference and exposition, 

Wescon covers a broad range 
of topics, including artificial 
intelligence, computer pe­
ripherals and simulation, and 
robotics. Mini /Micro serves 
the original equipment manu­
facturer community by ex­
ploring peripherals, proces­
sors, data communications, 
and software . Contact Elec­
tronic Conventions Inc. ,  8110 
Airport Blvd. ,  Los Angeles, 
CA 90045, (213) 772-2965. 

November 9-10 

Business-Expo, Philadelphia, 
PA. This exposition serves as 
a showcase for office equip­
ment ranging from computers 
to coffee machines. More 
than 20 seminars are planned. 
Address inquiries to Busi­
ness-Expo, 702 East North­
land Towers, 15565 North­
land Dr. , Southfield, MI 
48075, (313) 569-8280. 

November 9-11 

Cryptography and Data Se­
curity, Washington, DC. For 
details, contact Hellman As­
sociates Inc. ,  Suite 300, 299 
California Ave . ,  Palo Alto, 
CA 94306, (415) 328-4091.  

November 9-15 

Interkama 83, Dusseldorf, 
West Germany. This exhibi­
tion is designed for the instru­
mentation and automation 
industries. It's expected to at­
tract more than 1000 ·exhibi­
tors from over 25 countries. 
For complete details, contact 
Dusseldorf Trade Shows, 500 
Fifth Ave . ,  New York, NY 
10110, (212) 840-7744. 

November 11-13 

The Austin Computer Fair 
Xmas Show, Palmer Munici­
pal Auditorium, Austin, TX. 
More than 100 exhibits and 
seminars will serve to ac­
quaint the public and busi­
ness community with the 
computer industry. Contact 
David Orshalick, Austin 
Seminars Inc . ,  POB 4531, 
Austin, TX 78765, (512) 
835-8796. 

ecoaoFT INC. 
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Or evaluate primary sensor performances of 
multimillion dollar satellites? 

Or manage mill ions of dollars a year in 
defense contracts? 

The Air Force, that's who. 
If you 're a talented, motivated electrical 

engineer or plan to be, you don't have to wait to 
work with the newest, most sophisticated 
technology around. 

You can do it now, as an Air Force officer 
working as an electrical engineer. 

Don't get us wrong. We don 't hand it to you 
on a silver platter. You have to work for it. Hard. 

But if you do, we 'll give you all the 
responsibility you can handle. And reward you we l l  
for taking it. 

You 'l l  get housing, medical and dental care ­
and excellent pay that increases as you rise in rank. 

Plus there are opportunities to attend graduate 

Circle 486 on inquiry card. 

school. If you're qual ified and selected, we 'U pay
75% of your tuition. Those with special 
qualifications can even study full  time, at no cost. 

So plug into the Air Force. Because when it 
comes to technology, the Air Force can help you 
achieve great soph istication at a very tender age. 

For more information mail in the card, or call ' 
our toll-free Engin eer Hotline 1 -800-53 1 -5826' (in 
Texas 1 -800-292-5366). Better yet, send your 1 

resume to HRS/RSAANE, Randolph AFB , TX 
781  50. There 's no obligation. 

AIR FORCE 

A great place for engineers 
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TI M ES 
FASTER THAN 

d BASE I I ™  
I f  you bought your comp uter to save t i me, then you 
need S U P E R ,  the most powerfu l  database system you 
can use. Power is  a combinat ion of speed, ease of use 
and versat i l i ty.  SU PER h as them a l l .  

FAST - To demonst rate S U  PER's speed, I S A  retai  ned a 
p rofessio nal d BASE p rogrammer to benchmark S U P E R  
v s .  t h e  acknowledged leader. A s imp le  m a i l i n g  l i st 
appl  icat ion  was c hosen to m i n i m ize d BASE 
p rog ra m m i n g  cost. The resu lts:  

Tas k S U  PER T ime d BASE I I  Ti me 
Set u p/Prog ram 5 : 20 m i n .  1 2 : 1  8:00 h rs. 
I nput  1 00 records 50:29 m i n .  1 :27:50 h rs. 
Sort & Pr int Labels 6:41 m i n .  4 :  1 8  m i n .  

Totals 1 : 02:30 h rs. 1 3:50:08 h rs .  

Not ice that S U  P E R  was faster at  every task wh ere your 
time is i nvolved-and savi n g  your  t i m e  is probably the 
whole reason you bought a com puter. 

EASY TO USE ­S U  PER won because of i ts  ease of 
use. S i n ce it is  men u-driven , off ice perso n n el can eas i ly  
learn to  use S U  PER to set  u p  the i r  own app l i cat ions,  
speed ing and s i m p l ifyi n g  dozens of tas k s  without the 
need of programmer support. 

VERSATILE - S U  PER,  u n l i ke other bus iness 
prog rams, doesn't d i ctate how to r u n  your  busi ness. 
With S U PE R  the com puter does what you want, when 
you want, the way you want i t .  SUPER may be the only 
business program you'll  ever need. I t  can handle 
customer fi  les, payables , receivables, deprec iat ion,  
appointm ents, cost account ing ,  t i me c harges, 
comm iss ions,  i nventory, man ufact u r i n g  control,  and 
even matr ix  account ing  system s !  

SUPER PERFORMANCE AT A SUPER PRICE ­
That S U P E R  beats t h e  $700 dBASE p rogram m ay 
su rpr ise you,  but in terms of pr ice vs. perfo rmance 
SU PER has no com petitors. Among its featu res are: 
product ion  i n put,  d ata compress ion ,  m u l t i p l e  d atabases 
on l i  ne,  tran saction posti n g ,  f i le  reformati n g ,  stored 
arithmeti.c f i  les, f lex i bl e  report formats, h ierarch ical  sort 
and m u  lt i-d isk  f i l es for up to 1 31 ,  068 records. I t  can 
select by ran g es, su b-str i  ngs ,  and f ie ld comparisons.  I t  
i n terfaces to word p rocessors such  a s  Word Star'", 
S u perSC R I  PTS I T'", Model  l l / 1 6  S C R I  PTS I T'", and 
N EWSCRI  PT'". In  fact SU PER has so many tE;atu res that 

it takes a s ix-page p roduct descri  pt ion to cover them a l l .  
Write or  cal l  and we' l l  s e n d  you o n e .  

S U  PER i s  ava i lab le  f o r  TRS-80'" Models I & I l l  u n d e r  
N EWDOS'", LDOS'", and DOSPLUS;  f o r  TRS-80 Models 
I I ,  I l l  and 16 u nder  TRSDOS'"; and C P/M'" systems.  

NOW $1 99.00* 

Manual  (Pr ice app l icab le  to p u rc h ase)  $ 25.00 

Now avai lable for the IBM PC 
MasterCard and V ISA accepted. 

N EW 
SU PE R/XT for IBM 

10 Times Faster ope rat ion t h a n  64 K S U P E R .  
6 0  f ie lds,  relat ional  structu re, 32K maxi m u m  
record length , 1 0  i ndexes, table look- u p  o n  
data entry f o r  verificat ion or i nsertio n ,  u pward 
compati b i l i ty with S U  PER data f i l es ,  m u lt ip le 
scree ns, etc. 

$299.00 

Write for Ca talogue 

Inst i tute For Scient ific A nalysis, Inc. 

SOFTWA R E  FOR HA RD USE TM 

Dept B -5 I nst i tute fo r Scient i f ic Analysis,  I nc. 
P. O. Box 7186 Wi lm i ngton,  DE 19803 (215)  566-0801 

O R D E RS O N LY 
800·441 ·7680 EXT. 501 

Trade mark owners: dBAS E I I  -Ashton-'Tate. SCRIPTSIT. SuperSCRI PTSIT, TRSDOS. 
and TRS-80- Tandy Corp. N EWDOS/80-Apparat. Inc.  WordStar- MicroPro Inti .  Corp. 
NEWSCRIPT-PROSOFT. LDOS- Logical Systems. Inc. CP/M - Digital Research. 

• Plus $1  5.00 formatting charge for non·slandard CP/M version. 
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November 11-13 

Hometech '83, Exhibition 
Centre, Bristol, England. Per­
sonal computers and related 
equipment will be displayed. 
Contact Tomorrow's World 
Exhibitions Ltd . ,  9 Park 
Place, Clifton, Bristol BS8 
1}P, England; tel : (0272) 
292156. 

November 13-16 

liE Fall Conference, Sheraton 
Centre Hotel, Toronto, Can­
ada. Sponsored by the Insti­
tute of Industrial Engineers 
(liE), this event will include 
speakers, educational ses­
sions, plant tours, work­
shops, preconference semi­
nars, and leisure activities. 
For registration and details, 
contact l iE  Con ference 
Department, 25 Technology 
Park/ Atlanta, Norcross, GA 
30092, (404) 449-0460 . 

November 14-16 

VLSI Design, Los Angeles, 
CA. For details, contact Hell­
man Associates Inc . ,  Suite 
300, 299 California Ave . ,  
Palo Alto, CA 94306, (415) 
328-4091. 

November 14-17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit, MI. The focus of this 
event will be on CAD/ CAM 
(computer-aided design I 
manufacturing) and the ex­
panding technologies of com­
puter-integrated manufac­
turing and the automated fac­
tory. More than 90 com­
p a n i e s  w i l l  e x h i b i t  
CAD/CAM systems, com­
puter graphics, software, in­
dustrial robots, and com­
puter-based test and measure­
ment systems. Concurrent 
technical sessions and tutori- · 
als will be held. Contact 
Gregg Balko, Society of 
Manufacturing Engineers, 
One SME Dr. ,  POB 930, 
Dearborn, MI 48121, (313) 
271-1080. 

November 14-17 

Canadian Computer Show & 
C o  nference, International 
Centre, Toronto, Ontario, 
Canada. Further information 
is available from Industrial 
Trade Shows of Canada, 20 
Butterick Rd . ,  Toronto, On­
tario MSW 3Z8, Canada, 
(416) 252-7791. 

November 15-17 

SNA Architecture and Imple­
mentation, Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. This 
seminar provides the working 
knowledge needed to design 
SNA (system-network archi­
tecture) networks and eval­
uate SNA-compatible prod­
ucts. Examples of how vari­
ous protocols are used to 
control communications will 
be provided . Other topics in­
clude SNA functional layer­
ing and network elements. 
The fee is $650. Full details 
are available from Communi­
cations Solutions Inc . ,  992 
Saratoga-Sunnyvale Rd . ,  San 
Jose ,  CA 95129,  (408)  
725-1568. 

November 15-17 

The Technical Manager in an 
Engineering Environment, 
University of California, 
Berkeley. This course will 
deal with practical techniques 
for efficient management. It 
will include workshop ses­
sions and clinics focusing on 
specific problems. The fee is 
$645 . Further details are 
available from Continuing 
Education in Engineering, 
Department 670N, University 
of California Extension, 2223 
Fulton St . ,  Berkeley, CA 
94720, (415) 642-4151. 

November 15-18 

Understanding Microproces­
sor-based Equipment and 
Troubleshoo ting, Ramada 
Airport Inn, Rochester, NY. 
This course is designed to 
provide technicians and en­
gineers with a background in 
microprocessor fundamentals 
and troubleshooting tech­

* Insurance Agency Management 
. 

* Medical  O f f i c e  M a n a g e m e n t  

* D e ntal O f f i c e  M a na g e m e n t  

* Property Managemen t  

* Legal Time A c c ounting 

* P r o f e s s i o n a l  T i m e  A c c o u n t i n g  

O n - L i n e  O r d e r  E n t r y  

S u p e r  L e d g e r  A c c o u n t i n g  

General Ledger Account i n g  

A c c o u n t s  R e c e i va b l e  

·D a t a  Base
M a n a g e m e n t  

R u n s  O n  CP/M, CP/M-86 & M S - D O S  

U N I VA I R  INTERNATI ONAL 
9024 S T .  C H A R L E S  R O C K  ROAD UNIVAIR 

ST. LOUIS. MISSOURI U.S.A. 6J 1 1  4 

S YS TE M  S ( 3 1 4 ) 4 2 6 - 1 0 9 9  
D e a l e r stiS-005 I s  @ ro:glstf!ud tr"de.,.H\1. o f  :-HcroSoft

CP/:-1 •nd CP/tl-81. •ro: aalstend tudo:1urks o f  D i g i t A  I Resurck W e l c o m e  
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A NEW STANDARD 

IN PROFESSIONAL VOICE QUALITY 

The new INTEX-TALKER features professional voice qual ity. unlimited 
vocabulary and automatic inflection control. The built-in text-to­
phoneme algorithm is highly accurate. INTEX-TALKER can speak or 
spell any ASCII text - including punctuation. 8 K bytes of user 
programmable memory are included. A 2.  7 K character buffer is 
available for text storage or downloading user pragrams. Other 
features include: 

• 64 infiection levels !automatic or 
manual control) 

• RS232C and Para llel connectors 
• Spelling and phoneme access modes 
• Adjustable baud rates 175-9600) 
• 5 octaves of music 

For More Information 

• 6502 Microprocessor 
• Completely self-contained 

!requires no overhead) 
• Built in speaker option 
• Available at board level 

in OEM quantities 

Write or call us at 1313) 54D-7601 to order or request our product 
brochure. Visa/Master Charge accepted. 5345.00 !plus shipping). 

lntex Micro Systems Corporation 
725 S. Ada ms Rd. - Suite L-8 
Birmingham. Michigan 4801 1  

FOR PC DOS, CPM-86 and CPM Systems. 

• SIMPLE TO INSTALL. MOVE-IT can be installed in 
under 5 minutes by answering simple questions at the 
console. Included is the set-up information for over 100 
micros and 10 1 /0 boards. 
• SIMPLE TO USE PROGRAM. M OVE-IT'S 20 
commands al low you to auto-dial and access remote 
information util ities, and bu l letin boards, including 
upload and download. Transfer f i les error free between 
PC and other micros when both run M OVE-IT. Display 
both local and remote d i rectories . . .  and a whole l ist 
of other features. 
• SIMPLE TO UNDERSTAND MANUAL. Complete 80 
page manual is included. Over 8000 programs now in 
use. "One of the few packages that actually works as 
advertised," says Interface Age. 

MOVE-IT program and manual suggested retail $1 50.
For CPM systems $1 25. Specify disk format and 
operating sysem when ordering. 

WOOLF SOFTWARE SYSTEMS INC. 
6754 ETON AVE. CANOGA PK., CA 91 303 (213)  703-81 1 2  

Event 

niques. Equipment familiar­
ization and hands-on experi­
mentation are emphasized. 
The registration fee is $595; 
multiple discounts are of­
fered. Contact Micro Systems 
Institute, Garnett, KS 66032, 
(913) 898-6152 . 

November 17-18 

Voice-Data Integration and 
the Digital PBX, Washington, 
DC. This symposium features 
presentations on major voice­
data PBX systems and on 
such related equipment as in­
tegrated workstations, voice­
store-and-forward equip­
ment, and more. For infor­
mation, contact Diane Pon­
tisso, Phillips Publishing Inc. ,  
Suite 1200N, 7315 Wisconsin 
Ave. ,  Bethesda, MD 20814, 
(301) 986-0666. 

November 17-19 

Ed-Com/Fall '83, Los Ange­
les, CA. This conference and 
exposition offers demonstra­
tions, seminars, hands-on 
sessions, panels, and micro 
courses that address, eval­
uate, and analyze the devel­
opment of computers in edu­
cation. Hardware, software, 
and publishing companies 
will display items of interest. 
Contact Carol Houts, Judco 
Computer Expos Inc . ,  Suite 
201, 2629 North Scottsdale 
Rd., Scottsdale, AZ 85257, 
(800) 528-2355; in Arizona, 
(602) 990-1.715. 

November 17-19 

The Fifth Annual Northeast 
Computer Show and Soft­
ware Ex position, Hynes 
Auditorium, Boston, MA . 

This end-user computer show 
offers nearly 500 displays of 
computers, peripherals, ac­
cessories, and software. More 
information is available from 
Northeast Expositions, 822 
Boylston St., Chestnut Hill, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739­
2000. 

November 1 9  

TC/TC: A Teachers College 
Conference on Teaching with 
Computers, Teachers Col­
lege, Cᎎlumbia University, 
New York, NY. As many as 
60 teachers will present 
computer-based lessons that 
they have developed. Lessons 
include reading, music, art, 
mathematics, French, compo­
sition, and poetry for kinder­
garten through 12th grade. 
Workshops will also be fea­
tured. Contact the Office of 
Continuing Education, Box 
132, Teachers College, Co­
lumbia University, New 
York, NY 1002 7, (;212) 
678-3065. 

November 20-22 

The Third Annual Purdue 
On-Farm Computer Use Con­
ference and Trade Show, 
Purdue University Armory, 
West Lafayette, IN. Exhibits 
and demonstrations will be 
featured. Contact Stephen J .  
Resch, Continuing Education 
Admi nistrat ion,  Stewart 
Center, Purdue University, 
West Lafayette, IN 47907, 
(317) 494-2755. 

November 20-24 

The Third Gulf Computer 
Exhibition and the Gulf Of­
fice Exhibition, International 
Center, Dubai, United Arab 
Emirates. These concurrent 
exhibitions are designed to 
promote all aspects of com­
puter technology and com­
puter-related office equip­
ment. Information is available 
from Mid-Asia/ Africa Busi­
ness Co. Inc. ,  Suite 308, 739 
Boylston St., Boston, MA 
02116, (617) 536-3442. 

November 28-December 2 

Welcome to the World of 
Personal Computing, Fort 
Lauderdale, FL. This is a 
comprehensive introduction 
on how to use microcom­
puter technology in business, 
industry, and government .  
The workshop agenda offers 
six modules ranging from 
user productivity to software 
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The best 
career move you can make 
is to the keyboard of your personal computer. 
It's free. It's confidential . 
Today's tech n i ca l  career market changes fast. 

But  now there's a way to keep up with it. Th is  
new key to career opportu n ity i s  you r  personal  
computer. And the cost i s  noth i ng but a phone cal l .  

j ust cal l CLEO. That stands for Com puter L i sti ngs 
of Employment Opportu n i t ies.  

CLEO responds to you r  commands .  You specify 
what job categories, compan ies,  or geograph i c  loca­
tions i nterest you .  CLEO cal ls up the appropri ate ads 
right on yo u r  screen .  At every step, you're gu ided by 
exp l ic i t  o n l i ne i n structi o n s .  

Dai ly  updates keep C L E O  job l i sti ngs cu  rrent. 
Yo u can even apply for pos it ions right f rom you r  

Circle 73 o n  inquiry card. 

own term i n a l .  For a detai  led job search ,  or j ust an 
idea of what's avai  l a ble,  CLEO is  waiti  ng  for you r  
cal l today. With today's opportu n i t ies .  

CLEO access: (415) 482-1 550 • (408) 294-2000 •

(213) 618-8800 • (714) 476-8800 • (619) 224-8800 
300 BAU D, f u l l  d u  p lex, standard ASC I  I code. 
Access assi stanc e :  (21 3)  61 8-1 525 

C LE. Recru itment advertisers ­
cal l  ( 2 1 3 )  618-0200 col l ect 
to fmd out how you can 

Computer listi ngs of Employment Opportunities p lace you r  ad on CLEO. 

An electro n i c  publ  i s h i n g  activity of The Copley Press, I nc .  
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I n  Less Than 3 M inutes 
You r  IBM Model 50, 60,  65,  75,  or 85 

E lectron ic Typewriter 
can be an RS232C P R  I NT E R  or T E R M I N  A L  

CALI FO R N I A  M I C R O  COMPU TE R  Models  5060 and
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CA L I FO R N IA M I C R  O COMPUT E R1 7  791 J amestown Lane H u  nti  ngton Beach, CA 
92647 (71 4) 848-3947 

C O M P E T I T I V E  E D G E  
P.O.  BOX 556 PLYMOUTH, MI 4 8 1 70 

Order Line 800-336-1410 - Local & Info 313-451-0665 

An nouncing Our Super Reliable Budget Systems!! 
That's right, now COMPUPRQ® CSC circuit boards in our budget systems at no increase in 
price over the old A&T systems. And a new 48-hour loaner floppy policy for only $25 addi­
tional that gives you 48·hour warranty on boards and floppys in the Compet itive Edge Budget 
System. 
SYSTEM 

CPU Z 6MHz,  64 K,  1/0 I, CP/M® 2 . 2  . . . . . . . . . .  . . . 
CPU 85/88, 64K, 1/0 I ,  CP/M 2 . 2  . . . . . . . . . . . • . . .  

1 0  MHz 8086, 1 28k,  1/0 I ,  CPM86™ . . . . . . . . • . . . . 

1 0  MHZ 68000, RAM 21 , 1 /0 I CPM68K™ 
MP/M 8-1 6  1 M ,  85/88, SS1 , 1 /0 4, 256K 
1 0MHz 8086 MPM 86, SSI , 1/0 4, 256K . 
FOR LOANER FLOPPY POLICY ON ABOVE . . . . . . . . . •  

FOR M I N I  PRONTO 1 0  SLOT C .V .T. ADD . . . . . . . . . .  . 

FOR 20 SLOT PRONTO ROLL-A-ROUND ADD . .  

LIST 

$4495 
4595 
6025 
6025 
7765 
8090 

+ 

FOR ENCLOS U RE 2 & PARA DYN DR CAB . . . . . . . . . + 
NEW LOWER PRICES ON COMPUPRO BOARDS! 

SALE 

$2995 
3095 

' 3895 
3895 
4995 
5245 

25 
400 
600 
600 

DISK 1 A&T . . . . . . . . . . . . . . . .  327 D ISK 2 A&T . 459 
CPU 68K A&T . . 459 CPU 68K 1 OMHZ . . .  . 561 
CPU Z 6MHZ A&T . . . . .  2 1 5  C P U  8086 A&T . . . . . . .  495 
CPU 8086 10MHZ . . . . . . . . . . .  561 RAM 21 1 28K A&T . . . . . .  723 
RAM 22 256K A&T . . . . . . . .  1 1 55 RAM 1 7  A&T 64K . . . . . . . . . . . .  329 
INTERFACER 4 A&T . . . . . . .  297 I NTERFACER 3-8 A&T . .  461 
LOMAS S-100 PC LIST $2999 SALE $2495 
LOMAS CPU 286 . . . .  . 1 1 1  6 LOMAS 8M HZ 8086 . . . . .  420 
LOMAS 1 OM HZ 8086 . . . . . .  520 LOMAS HAZITALL . . . . . . . . . . .  275 
LOMAS RAM 67 1 28K . 875 LOMAS LDP72 . . 220 
CP/M 86 FOR LOMAS . 1  95 MSDOS FOR LOMAS . . . . . . . . .  225 
LOMAS 256K DRAM . . . . . . . . . .  636 LOMAS 1 28K DRAM . . . 396 
TELTEK SYSTEMASTER, (2)8"SSOD DRS 10 SLT . . . . . . . . . . . . . . . . .  1 895 Above includes CP/M 2.2 & SPEL LBINDER 
TETETEK HD/CTC . . . . .  556 SYSTEMASTER Z80 . . . • . . . . . . 627 
SEATTLE GAZELLE . . . 4695 S EATTLE 8086 SET . . . 595 
QUME OT102 TERM . . 539 EPSON FX80 . .  . . .  499 

CPM, MPM, CPM68K are registered trademarks or trademarks of digital research. 
COMPUPRO is a Godbout Company, Systemaster is a registered TM of Teletek. 
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Event 

reliability. For details, con­
tact Kesten Associates, 11317 
Old Club Rd . ,  Rockville, MD 
20852, (301) 881-7666. 

November 29-December 2 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Sheraton 
Greenway Inn, Phoenix, AZ. 
For details, see November 
15-18. 

December 1 983 

December 

Courses in Continuing Engi­
neering Education, Washing­
ton, DC, and San Diego, CA. 
Two titles of the five avail­
able courses are '1ntelligent 
Robots: The Integration of 
Microcomputer and Robotic 
Technology" and "Program­
ming in the C and Unix Envi­
ronment." Course fees range 
from $695 to $875 . For infor­
mation on dates, locations, 
and fees, contact George 
Harrison, George Washing­
ton University, Continuing 
Engineer ing  E d u c a t i o n ,  
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 

December 6-8 

Personal Computers and In­
formation Networks in a 
Wired Society, San Fran­
cisco, CA. The topics for this 
executive seminar include 
personal computers and tele­
communications for com­
puterized commerce, inter­
en terprise-c omm unica tion 
links, fifth-generation and 
Japanese technologies, by­
pass and integrated links, and 
field trips. The registration 
fee is $795 . For details, con­
tact Stanford Business Re­
search Foundation, 825 San 
Antonio Rd. ,  Palo Alto, CA.,­
94303, (415) 856-0711.  

December 6-8 

The Seventh International 

Online Information Meeting, 
Cunard Hotel, London, Eng­
land. This conference offers 
presentations that address 
current problems and oppor­
tunities facing those who pro­
vide information in business, 
industry, government, and 
education. Topics on the 
agenda include networks, 
costs of online and videotex 
systems, software, and user 
information. Products, ser­
vices, systems, and publica­
tions will all be on display. 
Further details are available 
from the Organizing Secre­
tary, International Online In­
formation Meeting, Learned 
Information Ltd . ,  Bessel­
sleigh Rd . ,  Abingdon, Ox­
ford OX13 6LG, England; tel: 
(0865) 730275; Telex: 837704 
INFORM G .  

December 6-8 

Business-Expo, Dallas, TX. 
For details, see November 
9-10. 

December 6-8 

The Software Maintenance 
Workshop, Naval Postgrad­
uate School, Monterey, CA. 
Topics of interest include def­
initions of software mainte­
nance, tools for software and 
database maintenance, and 
program evolution. Contact 
the IEEE Computer Society, 
Suite 300, 1109 Spring St . ,  
Silver Spring, MD 20910, 
(301) 589-8142. 

December 6-9 

Understanding Microproces­
sor-based Equipment and 
Troubles hoo ting, Capitol 
Plaza Holiday Inn, Sacra­
mento, CA. For details, see 
November 15-18. 

.. December 7-9 

The 1983 ACM Conference 
on Personal and Small Com­
puters, San Diego, CA. This 
event, sponsored by the 
Association for Computing 



MEM ORY PLUS MOR E 
LSi ll  MEMORY MUL TIBUS MEMORY 

512 SINGLE BOARD 
W/RS232-C PORT 

MEMORY FOR IBM PC, XT 

• On board parity with interrupt on 
parity error. 

• Addressable as a contiguous block in 
64KB increments thru 1 megabyte. 

SINGLE QTY. PRICE: 
512KB $545.00 

FREE with purchase of memory. 

MEMDISK 1 Allows memory to emulate 
disks. 

256KB TO I MB 
SINGLE BOARD 
LSi l l  MEMORY 

• Control Status Register (CSR). 

• On board parity generator checker. 

• Battery back-up mode. 

SINGLE QTY. PRICE: 
256KB $595.00 
1MB $3995.00 

512KB TO 2MB EDC 
SINGLE BOARD 

MULTIBUS MEMORY 

• Pin to Pin MUL TIBUS compatibility for 
both 8 bit and 16 bit systems. 

• Addressable up to 16 megabytes. 

• On board parity with selectable 
interrupt on parity ERROR. 

OR 
• Error Detecting and Correcting (EDC). 

SINGLE QTY. PRICE: 

Without/EDC 
512KB $895.00 
2MB $5995.00 

W/EDC 
$1495.00 
$6495.00 

MEMORY PLUS MORE from Chrislin means your getting the best in performance and pricing in the market today. Incorporating 
the 256K RAM technology into the LSI and Multibus memories offers you the most recent technology available. Act now while 
quantities still last.

140MB WINCHESTER DISK SYSTEM 
FOR LSI BASED SYSTEMS 

• •,!.,.....,, ....!u 
•iOU(l 

CI-1340-WF: 140MB formatted Winchester (8") 

disk system w/controller and 2MB floppy (8") 

backup w/controller. 

PRICE: 
$9995.00 

"OFFERING QUALITY WITH AFFORDABLE PRICING " 

Chris/in Industries, Inc. 
3 1 352 Via C o l i nas • West lake V i l l age, CA 91 362 
Tel ephone: 21 3-991 -2254 • TWX 91 0-494-1 253 C H R  I SL I N  WKVG 

I B M  is a Trademark of I nternational Business Machines. Mul t ibus is a Trademark of I ntel Corporation. LSI is a Trademark of Dig i ta l  Equipment Corporation. 
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Circle 390 on inquiry card . 

Now at your bookstore ઍ RANDOM HOUSE 
Publishers o f  Th e Random House Dictionary 
of the English Language, Unabridged Edition 

BtrieveM Btrieve/N 
A b-tree based record retrieval 

,. 
AllthepowerofBtrieve in a. 

system designed to solve all your ·:. · ' ; · .. network enviro1IIJ'nt. 
application's database nercjs, ;,:I. ' . ' ' , . ' ' ' 

., ' files among multiple·ÞCs 
. ' . using' Btrieve phis ßr\y.6ne'of 

• Interfaces to BASIC, Pascal ,  . ;:_: . ; . .  •: the following netwoàks: 
COBOL and C 

. . 

. •  •. :ct' ··: ·Multillnk 
• Multi-key access to any\ , •. • PCnet 

number of files , .  ..'· ·• ShareNet 
• Duplicate and modifiable 

· 
• X-NET 

• Unlimite'!. áâ.'!'bãr O( reco., äds ·ᎌ­ᎍ·i.:l · ·� ,.wኻ ... . 
. 

:  ·ܓ;:;::::ܒ:·:ܑ:;;::::ܐ
$1 45.00 . 
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ᏰoftᏱraft Inc. 
P.O. Box 9802 #590 

Austin, Texas 78766 
(512) 346·8380 

Circle 424 on inquiry card. 

Event 

Machinery (ACM), includes 
sessions on distributed sys­
tems, graphics, languages, 
distributed operating sys­
tems, algorithms, operating 
systems, human interfaces, 
local-area networks, and 
database systems. Contact 
Anne-Marie Claybrook, The 
Mitre Corp . ,  POB 208, Bed­
ford, MA 01730. 

December 7-9 

Teaching Math with Micro­
computers, Dunfey Atlanta 
Hotel, Atlanta, GA. This 
seminar, sponsored by the 
National Council of Teachers 
of Mathematics (NCTM), is 
designed to inform educators 
in elementary, intermediate, 
and secondary schools about 
using microcomputers effec­
tively in mathematics educa­
tion. For details, contact 
NCTM Seminar Series, 1906 
Association Dr.,  Reston, VA 
22091, (703) 620-9840. 

December 8-11 

Southeast Computer Show 
and Office Equipment Expo­
sition, Atlanta, GA. Contact 
Dee Harris, Computer Expo­
sitions Inc., POB 3315, An­
napolis, MD 21403, (800) 
368-2066; in Maryland, (800) 
492-0192 . 

December 9-15 

Educatec 83, Porte de Ver­
sailles, Paris, France . This is 
the first French exhibition of 
computerized teaching and 
training equipment, materi­
als, and techniques . Meetings, 
symposiums, and debates on 
educational technologies and 
professional training will be 
held. For details, contact Edit 

· Expo International, 4 rue de 
Cheroy, 75017 Paris, France; 
tel: (1) 294 05 60; Telex: 
641284 F EDIXPO. 

December 12-14 

An Introduction to Small 
Computers for Business Ap­
plications, Hamilton Hotel, 
Schaumberg, IL. This confer­
ence and hardware demon­

stration will provide a cur­
rent introduction and review 
of small computers and mi­
croprocessors with an em­
phasis on what they are, 
what their terminology is, 
and what is available. Pro­
gram materials are included 
in the $350 fee. For details, 
contact Bob Mattis, Informa­
tion Systems Division, EECI 
Inc . ,  POB 241, Glen IL 
60137, (312) 790-0010; in 
California, (415) 763-2371. 

December 12-15 

Conference on Human Fac­
tors in Computing Systems ­
CHI '83, Boston, MA . Pa­
pers, sessions, and tutorials 
will focus on system usabil­
ity. Additional information is 
available from Raoul N.  
Smith, GTE Laboratories, 40 
Sylvan Rd. , Waltham, MA 
02254, (617) 466-4044. 

December 13-15 

Automatic Testing and Test 
Instrumentation '83, Metro­
pole Hotel, Brighton, Eng­
land. This is an exhibition 
and conference covering all 
aspects of test systems. For 
details, contact Network 
Events Limited, Prin ters 
Mews, Market Hill, Bucking­
ham, MK18 1JX, England; 
tel : (028 0) 815226; Telex : 
83111. 

December 14-15 

Hi Tech Update '83, Delta Ot­
tawa Hotel, Ottawa, On­
tario, Canada. An annual up­
date on state-of-the-art high 
technologies. Contact Marg 
Coil, 1138 Sherman Dr., Ot­
tawa, Ontario K2C 2M4, 
Canada, (613) 225-4229. 

December 15-16 

Personal Computer Local 
Networks, San Francisco, 
CA. This is the final program 
in the four-part Architecture 
Technol ogy Corporation 
1983 Forum Series. This pro­
gram will bring together 
manufacturers and users of 
local network schemes to ex­
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II' At KENSINGfON I Ꮓ MICROWARE 

na l  computer a nd 

supp ly of AC l ine 


periphera ls are very sus­


ceptiole to . . . p ike.s and l ine noise. These volt­

.age anomal ies·a re caused by o rd inary activities such 

as the start ancj stop of elevators, operating home 
appl iances; even switchin.g l ights on and off 

You may 9 l ready be 'fam i l ia r  with the results. 
Crashed software, Garbled f i les Memory losses. 
Even qamage to you r, computer's sensitive circu its. 
Uniqu' 2 step pr()tectl()ri. 

Fi rst, it fi lters the cu rrent ·from the wal l  outlet. 
Designed to I E E E  specifications, the PC Saver Line , 
Co.rd qu ickly cl ips su.rges and spikes to a safe 1 33 
volts RMS/1  7 5  volts DC level and fi lters tra nsverse 
and common mode noise with an 'L' type fi lter. 

Second, the PC Saver Line Cord filters noise 
geAerated by peripherals  with in  you r  system . For 
example, a printer and computer are .connected to 
an  outlet stri p. O perat i n g  the p ri nter generates 
noise which feeds back through the outlet strip into 
the computer causing software errors and possible 
hardware damage. With its protective circu itry the 
PC Saver Line Cord el imi  nates this problem . 
Fits most personal computers. 

The PC Saver Line Cord fits a lmost every make 
of personal computer, such as the IBM PC TM and 
XT,'M a l l  A p p l es,'M Texas l n st r u m ents ,'M D E C :M 
WANG ;M Compaq,'M Victor;M Kaypro;M Osborne'M 
and many more. S im ply replace you r  factory sup­
pl ied power cord with the PC Saver a nd you r  system 
is as{ured maxi mum protect ion.  
PC Saver Line Cord : outstanding va lue. 

At only $49.95,  the PC Saver Line Cord gives 
you better performance tha n products at twice the 
price. Ava i lable at computer stores everywhere or 
direct from Kensi ngton M icroware Ltd . 9 1 9  Third 
Avenue, New York, NY 1 0022,  (2 1 2) 486-7707, Tlx: 
236200 KEN U R .  For phone or mail orders. please 
include $2 . 50 shipping and handl ing.  New York 
State residents add a pp l icable sales tax.  Visa and 
Mastercard accepted . 

Circle 254 on inquiry card. 

PC Saver was tested to the Institute of Electrical and ElectroniCs Engineers (IEEE) ' PC Saver-trademark of Kensington Microware Ltd. 
specification 507 1980, Category A Also available in 2201240 Volt model. © 1983 Kensington Microware Ltd. 



Queue-----------------------------------------------------------Event 

change information in an in­
formal setting. The format in­
cludes presentations, panel 
discussions, and a techno­
logical summary. The fee is 
$395. For further informa­
tion, contact the Architecture 
Technology Corp . ,  POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 

December 27-30 

Modern Language Associa­
tion Convention, Sheraton 
Centre, New York, NY. 
Among the highlights of this 
convention is a large technol­
ogy exhibit. Full details are 
available from the Modern 
Language Association of 
America, 62 Fifth Ave. ,  New 
York, NY 10011, (212) 
741-5587. 

January 1 984 

Jan uary 4-6 

Seventeenth Hawaii Interna­
tional Conference on System 

Sciences, Honolulu, HI. This 
conference is devoted to ad­
vances in information and 
system sciences with empha­
sis on medical-information 
processing, decision-support 
systems, and office automa­
tion. For information, con­
tact Emily Yano Jorgensen, 
Center for Executive Devel­
opment, College of Business 
Administration, University 
of Hawaii, 2404 Maile Way 
C-202, Honolulu, HI 96822, 
(808) 948-7396. 

January 8-11 

Retail Directions '84, New 
York Hilton and Sheraton 
Centre Hotels, New York, 
NY. The 73rd annual conven­
tion and exposition spon­
sored by the National Retail 
M e r c h a n t s  A s s o c i a t i o n  
(NRMA) will feature new de­
velopments in retail store 
technology, business sys­
tems, marketing tec;hniques, 
and sales-promotion tools. 

Admission is free to bona fide 
members of the retail indus­
try. For details, contact Dan 
Soskin, NRMA· Enterprises, 
100 West 31st St . ,  New York, 
NY 10001 . 

January 8-14 

CADRE '84 Conference and 
Teachers Institute, San Jose, 
CA. Computers in Art and 
Design, Research and Educa­
tion (CADRE) is a forum that 
comprises leaders, thinkers, 
and computerists from such 
fields as art, research, indus­
try, education, and the public 
sector to explore the impact 
of computers on the arts. The 
teachers institute begins on 
January 11, 1984, and the fee 
is $100. Early registration for 
the conference is $150; $200 if 
postmarked after November 
1, 1983; and $250 on site. For 
further detai ls ,  contact  
CADRE '84 Conference, De­
partment of Art, San Jose 
State University, Washington 

Square, San Jose, CA 95192, 
(408) 277-2555. 

January 16-17 

Interface Circuit Design, San 
Francisco Airport Hilton 
Hotel, San Francisco, CA. 
This short course will cover 
MOS analog/ digital interface 
circuit design for VLSI digital 
systems. Course notes are in­
cluded in thȤ $450 fee. For a 
brochure, contact Continu­
ing Education in Engineering, 
University of California Ex­
tension, 2223 Fulton St. ,  
Berkeley, CA 94720, (415) 
642-4151 . 

January 16-20 

UNIFORUM, Washington­
Hilton, Washington, DC. 
This conference and exposi­
tion is designed for and by 
users of Unix-based systems. 
For details, contact Mark 
Weber, Professional Exposi­
tion Management Co. Inc., 
Suite 205, 2400 East Devon 

87FORTRAN/ RTOS"' is a full ANSI­
77 subset with 8087 extensions. It generates 
in l ine 8087 code allowing use of all 8087 
data types, including 32, 64 and 80 bit reals 
and 64 bit integers. The complete subset 1/0 
is supported including Internal and External 
Files and List Directed 1/0. Extensions 
include recursive subroutines. interrupt 
handlers and the generation of software 
interrupts. 87FORTRAN/RTOS uses the Intel 
large memory model, allowing data/code 
structures which utilize the full megabyte. The 
compiler provides direct access to 8088 ports 
and supports logical operations on 8 and 1 6  
bit operands normally treated i n  assembly 
language. 87FORTRAN/RTOS is ideal for 
applications which are number intensive or 
control hardware. 95% of all "main frame" size 
programs compile and run without extensive 
editing. The price includes support for one 
year and RTOS . . . . . .  . . . . . . . . . . . . . . . . . .  $1 350 

87 PASCAL/ RTOS"' is the most 
powerful compiler available to PC users at 
this time. It is an ISO.Standard Pascaĵ with 
8087-8088 exceptions. These make it possi­
ble to use all the 8087 data types di rectly, 
while generating modules in one of the three 
Intel Memory Models. Modules produced 
using different memory models can be inter­
faced and linked This gives the user com­
plete control of the me mory model/speed · 
trade off characteristic of iAPX cpus. All 
exceptions to the ISO definition are clearly 
marked with a grey background in a manual 
which is a standard of the industry, and more 
readable than many tutorials. The compiler 
makes it possible to cause or handle inter­
rupts. It also reads ports and performs all the 
tasks necessary to control iAPX-86 hardware. 
Use of 87 PASCAL guarantees you upward 
compatibility with future I ntel processors and 
lang uages. Includes RTOS . . . . . . . .  . . .  $1 350 

RTOS"' - Real Time Operating Syste m 
RTOS is a MicroWare configured version of iRMX-86, I ntel's legendary real time operating 
system. This DOS is entirely re-entrant and provides many features found only on mainframes. It 
includes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 801 86. All 
modules produced by the compilers or ASM-86 are combined, loaded and managed with the 
Utilities L INK-86, LOC-86 and LIB-86. These products make it possible to load modules 
anywhere in RAM, and resolve external refe rences between runtime modu les. Overlays with a 
single root job are supported by the l inker. Binding of modules is accomplished at l ink or load 
time. RTOS/ASM-86/LIN K-86/LOC-86/LIB-86 . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . . . . . . .  . . . . . . . .  . . . . .  $ 600 

Micro P.o. sox 79

W Kingston. MA 

02364are (6 1 7) 746-7341 
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You Can 
Talk7b Us! 

MicroWate 8087Products 
8087·3 C H I P  - in stock . .  . . . . . . . .  $223 

87 MACRO"' - our development 
package for the I B M  Assembler includes 
a Preprocessor which translates 8087 
opcodes, source for a library of code macros, 
and a COMPLETE function l i  brary with 
trigonometrics, transcendentals, encoder/ 
decoder and conversions . . . . . .  . . . . . . .  . . $1 50 

87 BASIC"' - includes patches for 
BASCOM.COM, BASCO M.LIB and 
BAS RUN.EXE and the M icroWare 8087 
runtime routines . . . . . .  . . .  . . . .  . . . . . . .  . . . .  $1 50 

MATRIXPAK"' - assembly language 
matrix routines callable from any 8087 
compatible I BM compiler. Allows user­
specified very large matrices. Size is limited 
by available ram . . . . .  . . . . . . . . .  . . . . . . . . . .  $1 50 

87 FASTPAK"' - includes one Micro­
Ware runtime library, the 87/88 Guide, an 
8087, and installation instructions . . . . . .  $375 

87 /88G U I DE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs!. . . . . . . . .  $30 

Microsoft Fortran 3.1 . . . . .  . . . . . . . . .  . . . . . . .  289 
Microsoft Pascal 3.1 . . . . . . . . . .  . . .  . . . . . . . . .  289 
Microsoft Business Basic Compiler . . . . . .  495 
Microsoft C Compiler with Librarian . . . . . .  450 
Computer In  novations CI!C86 . . .  ·. . . .  . . . .  345 
Supersoft Fortran . . . . . . . . . . . .  . . . .  . .  . . .  . .  . 340 
Energraph ics . .  . . . . . . . .  . . . . . . . . .  . . . . . .  . . . . 235 
Abstat . . . . . . .  . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  345 
64K RAM Upgrade Kit. . . . .  . . . . . . .  . . . . . . . .  . 64 
Hayes Smartmodem 1 200B . . . .  . . . . . . . . .  499 
Sandstar Modular Expansion Boards . . . . .  call 
Epson FX- 1 00 or C. ltoh Printers . . . . . . . . .  call 

Circle 315 on inquiry card . · 
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PRICES" 

· 1 I 

.:! 
· TELEVIDEO .. L,;_;,,;_;,.;_;.;_; ........... ,け 

1.., _______ !1111 _______ /11 . 
·� ;:·'O1 ೧ ·೨? 

:· 
$ 1 970:\ 

CoinputĆr aN 

Df sk 

_.. ..·,.. 

FREt . , 

.J 
,? j ,f 

lOMjf 
1 5ᴸ 
1 0MK  
2 0MP 

FLOPP·; 
· '1 

' i 

I ઋઌ ...... Gu

.

arantee

.

s 

.. ೦ . /!_. AMERICAN; SQUARE ܍OMPUTERS Dr.זmestown 

$ $ "LOWEST s $ 

SMITH CORONA 
LETTER QUALITY PRINTERS 

SMITH CORONA TPl 
STOCK SALE ONLY 9 LEFT 

TELETEX TTX- 1014 S & P 
STARWRITER 40 cps S or P 
PRINTMASTER 55 cps S or P 
NEC 3510 33 cps SERIAL 

$ 4 8 2  
4 1 7  
506 

1 1 1 2  
1436 
1400 

DOT MATRIX PRINTERS 

GORILLA BANANA Graphics 2 2 1  
PANASONIC KX-Pl090 Fr&Tr 

Emulates FX-80 334 
STAR MICRONICS GEMINI 

lOX 1 20cps dot graphics 307
15 160 cps like FX- 1 0 0  4 4 2  

OKIDATA 
82A Serial & Parallel 1 20cps 4 1 0  
8 4  Para llel 1 5 "  Fr&Tr 200cps 960 
92 Parallel lO"Fr&Pin 160cps 5 1 3  

C .  ITOH 
PROWRITER 8 5 1 0  lO"Par l 2 0cps 404 
8600 Near Letter Quality Par 1 0 3 1  

IDS PRISM 8 0  756 
MANNESMANN TALLY 180-L 827 

ADVANCED DIGITAL 
ADVANCED DIGITAL 6MHz COMPUTER 
S INGLE BOARD Z80B RS232 S-100 128K 
with DISK CONTROLLER for 5"or8" 

SUPER SIX ( Includes PSNET/I ) $ 555 
SUPER SLAVE=Z80B+PSNET/I+l28K 437 
SUPER STAR · has 5Mb removableHD 4352 
CPM 3 350 
TURBODOS MULTI USER 356 

ALTOS COMPUTERS 
ALTOS S - 1 00 COMPUTERS 

5 - 1 5 0  3-User 2 5 1/4''
580- 1 0  3-User Hard Disk 
8000- 1 0  vith 208K RAM 
8000-14 with 208K RAM 
586- 1 0  16-bit 1 2Mb Hard Disk 
8600- 1 2  16-bit 20Mb Hard Disk 

TRAXX 5 1/4" ADD ON DRIVES 
TRAXX 5 1/4" ADD ON DRIVES 

Bare drive SSDD Quantity 2 Ea 
SSDD w/cabinet & power supply 

TELEVIDEO 

$2002 
4379 
5467 
BOOB 
5830 
9 1 04 

2 1 5  
3 1 2  

TERMINALS 

:l྇ǽtǽྈྉྊǽg ྋ;g+ ᎋ:ᎊᴻtes 

9 1 4  NEW Detach Kbd 
i:' TELEV!OEO 924 NEW Non-volatile 

TELEVIDEO 9 2 5  Detach keybrd
TELEVIDEO 9 5 0  Prog funct Keys 

4 1 9  
538 
506 
6 1 4
674
863 
935
458

: TELEVIDEO 970/50 VT- 100 compat
ADDS Viewpoint 3A+ Emulates 
ADDS Viewpoint G Graphics 

SUPERBRAIN 

SUPERBRAIN II , ADDS Viewpoint 60G Graphics
ADDS Color Terminal NEW! 

DOUBLE DENSITY 
QUAD DENSITY 
SUPER DENSITY 

Zenith Z-29 Z l 9&':'Tl00 compat 
2376.·· Zenāth ZT-1 Terml.na l+modem 

684-Ă Visual 50 ErgonomicᎉALL; Visual 55 New! Enhanced #50COMPUSTARS FOR NETWORKING 
Prices too low to advertise 

SYSTEMS GROUP Multi-User 
SYSTEM 2966 w/l7Mb Tape Backup . 

8"Floppy+l9Mb Hard Disk $743'4 

RADIO SHACK TRS- 8 0  SAVE ! CALL 
AMERICAN SQUARE,·COMPUTERS is 
organizing aĄ Wo'r'ld Wide Asaocią­
tion of Dealers . Open
Store or Start­·,work Out of Your 
Home I We Charge NO FRANCHISE FEE I 
( Our Competitors charge a FRAN­
CHISE FEE o! $ 1 5 , 000 . 00 .to 
$45 , 000 . 00 . )  Be a Winne r !  Let US 
help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS 
to WORK . Write or Phone Today .  

Which Computers are Best FREE 

· Visual 1 0 2  80/1 32 columns 
Vl02 Graphics option for 102 
Visual 300 ANSI&VTlOO compa t .  
Visual 3 3 0  VT52&Ha z 1 500 camp.
VisUal 500 Graphics 1411 screen 
Visual 550 Graphic s ,  Buăfered 

MONITORS 
ZENITH 

ZVM- 1 2 2  Amber Phosphor
ZVM- 1 2 3  Green Phosphor
ZVM- 1 3 1  Composite Color 
zvM-RGB- 1 3 5  Color Monitor 

USI 1 2 "  Amber 2 0  MHz 

NEC 
JB1 2 0 5  12" Amber Phosphor
JC1 2 1 5  1 2 11 Color ć/Audio 

AMDEK 
AMDEK 1 3 "  COLOR I 

1 371 
1 5 1 1  

998 
655 
460 
653 
734 
890 
653 
842 
842 

1970 
2 1 3 8  

1 1 7  
1 24 
3 2 2  
4 9 1  
149 

177 
3 2 1  

2 8 6  

GRAPHICS & COLOR GRAPHICS 

VECTRIX 
VX 1 2 8  8 colors 32 2x560 P i x .
VX 3 8 4  16 . 8  m i l l i o n  colors
VXM Hi Res . 13" RGB Monitor 

MICROANGELO 
MA 5 1 2  5 1  2x480 Monochrome 
MA 520 5 1  2x480 + Screen Pak2 

COMPUTERS 

· COMPUPRO 

$ 1 79 5  
3595 
1 2 2 1  

674 
890 

Compupro computers come as main­
frame, boards, and drives, and you must 
set the switches. 
816A Computer 8085/8088 l 2 8K 
8 1 6B Computer 8085/8088 256K 
8 1 6C 8085/8088 384K 3 users 
8 1 6D 10 MHz 8086 5 1 2K' 
8 1 6-08 CPUZ 208K Oasis 
8 1 6- 0 1 6  1 0  MHZ 8086 5 l 2 K  
8l6-68K 8 MH z  68000 256K 

$3964 
5038 
6470 

1 00 5 2  
6 4 7 1  

1 0 0 5 2  
647 1 

SEATTLE Pure 16 bit computer is the 
fastest microcomputer by actual testl 
S - 1 0 0 ,  1 28K Static Ram, 8 MHz 
8086 1 8-slot Mainframe , 3 serial 
& 1 parallel port s .  
Gazelle II Ava i l .  Nov/Dec CALL 
Hard Gazelle I I  CALL 

TARBELL with 2-B" disk drives 
TARBELL REBEL S- 100 64K Z80B 6Mhz 

REBEL 2 2 5 l/4" Flpy=800K $ 2479 
REBEL 5 l/4" Floppy + 5Mb HD 3009 
REBEL 5 l/4" Floppy + l OMb HD 3 1 39 
REBEL 5 l/4" Floppy + 1 6Mb HD 3 2 6 8  

TARBELL EMPIRE S-100 6 4 K  2 8 " Drvs 
EMPIRE I Single sided $ 3304 
EMPIRE I I  Double sided 3 7 7 5  

MEDICAl SOFTWARE 

MICROMED or MICRODENT 
STARDOC for OASIS SYSTEMS 

NORTH STAR ADVANTAGE 

NORTH STAR ADVANTAGE 8 BIT 
Work Station $ 1 9 1 8  
2 Floppies 360K ea . 2 2 5 2  
5 Hb Hard + 3 6 0 K  Floppy 3362 
1 5  Mb Hard+ 360K Floppy 4385 

! ;! '⨏ ⨐ 
NORTH STAR HORIZON 

$1'656 
350 

8/16
$ 2 2 8 1  

2542 
3652 
4748 

1 User M ulti 
Floppies 360K ea $ 2 2 5 2  

5 M b  Hard & Floppy 3362 
1 5  Mb Hard +Floppy 4385 
1 8  Mb Hard +Floppy 5837 

N/A
$6095 

6 8 2 1  
8 2 7 3  

Insured Shipping at Low Rates. 

CALIFORNIA COMPUTER SYSTEMS 
CALSTAR 2 8' Drvs 2 . 5Mb l 28K $ 2 2 9 5  
22 10-01 ONLY 4 LEF⨑ IN STOCK 6 8 4⨎ ' .

APPLE, I BM,:O R  MORROW, WH ICH IS BEST? BRO CRURE !  

Morrow 
Terminal 

Micro Decision II 

MICRO DECISION':4 DEAL YOU CAN'T REFUSE" 
64K RAM Z80 4MHz 2 serial ports
1 parallel port 2 5 1/4" drive s .  
Free Software : CPM 2 .  2 ,  MicroSoft 
Bas i c ,  BaZic, WordSt a r ,  LogiCalc
spreadshe e t ,  Correct-it spelling
checker ,  Personal Pearl data Pase 

ONLY 
MD2 2 Single sided drives $ 828 
MD2 + MDTSO Terminal 1 272 
MD2 + MDT50 + MPlOO Printer 1768 

MD3 Business Computer :  Featuring
Free Software above + Free QUEST
BOOKKEEPER SYSTEM FANTASTIC BUY! 
MD3 2 Double sided drives $ 1 055 
MD3 - +  MDT50 Terminal 1499 
MD3 + MDTSO + MPlOO Printer 1924 
/ MOl l  has lOMb HARD DISK+lDSDD flpy
MO l l  vith MDT50 Termina l .2139 

ABOVE PACKAGES INCLUDE ALL CABLES 

D'ECISION 1 
SingleUser=FREE CPM, MicroSoftBa s i c .  
S - 1 0 0 ,  I E E E  696 , 14-slo t ,  4 MHz Z80 
Realtime clock, Interrupts ,  3 Serial 
& 1  parallel port , 64K RAM expandable
to 1 Megabyte
DlOO $ 1 7 1 2  
D l 20 = DlOO + DSDD. S l/4" + lOMb HD 

+Wordsta r ,  Correct- I t  , LogiCalc,
BaZic, Personal Pea r l  , and Quest
Bookkeeper Software 3538 

MultiUser = Hardware & Software as 
Dl 2 0  v/256K RAM & Memory Protect 
+ Micronix Operating System runs 
16 programs simultaneously!
D200 v/10 Mb DMA Hard Disk 3 1 20 
D2l0 w/1 6  Mb DMA Hard Disk 4240 
D220 = 02 1 0  w/5 1 2K RAM & 6 Serial & 
2 Parallel port s .  A 6-user system,
can be upgraded for 15 use r s .  5293 

M6RROYl DISK DRIᎈES 
Complete systems include S-100 con­
troller, power supply,, cabinet, & fan. 
CPM & Basic BO. 
Add Drives include M wer supply, cabi­
net & fan. 

Add 
System Drive 

5 l/4" Win .  $ 1 572 $ 1 0 8 1  
5 l/4" W i n .  1 7 1 3  1 362 
8 " Winchester 2625 2 1 34 
8" Winchester 3 1 8 7  2766 

MORROW 8" DISK DRIVES w/DMA
One 1 sided I $ 870 $ 576 
One 2 sided ,' 1 0 8 1  BOO 
Two 1 sided 1 4 1 8  l O l l  
Two 2 sided 1 8 39 1432 

Call lor latest prices & availability Factory We Beat Prices 

91 9-889-4577 4 1 67 Kivett N.C .  27282 91  9-883-1 1 OS 
.Circle 24 on inquiry card. BYTE November 1983 635 



Queue---------------------------------------------------------------Event 

Ave . ,  Des Plaines, IL 60018, 
(800) 323-5155; in Illinois, 
(312) 299-3131 . 

January 17-19 

Mini/Micro-Southeast and 
Southcon/84 High Technol­
ogy Electronics Exhibition and 
Convention, Orange County 
Convent ion/ Civic Center, 
Orlando, FL. Mini/Micro is 
designed for the original 
equipment manufacturing 
community to explore periph­
erals, processors, data com­
munications, and software. A 
few of the topics Southcon/84 
will address are artificial intel­
l i  gence,  computer  -aided 
design, and factory automa­
tion. For details on these con­
current events, contact Elec­
tronic Conventions Inc. ,  8110 
Airport Blvd. ,  Los Angeles, 
CA 90045, (213) 772-2965 . 

January 23-25 

Teaching Math with Micro­
computers, Hacienda Resort 
Hotel, Las Vegas, NV. For de­
tails, see December 7-9. 

January 24-26 

Advanced Semiconductor 
Equipment Exposition (ASEE) 
and Technical Conference, 
San Jose Convention Center, 
San Jose, CA. Five sessions 
designed as a broad-based 
program focus on the manu­
facturing aspect of the semi­
conductor industry. For de­
tails, contact Joyce Estill, 
Cartlidge & Associates Inc. ,  
Suite 205, 4030 Moorpark 
Ave . ,  San Jose, CA 95117, 
( 408) 554-6644. 

January 24-26 

Specialized Tubing in the Air­
craft Industry, Disneyland 
Hotel /Convention Center, 
Anaheim, CA. This clinic, 
sponsored by the Society of 
Manufacturing Engineers 
(SME), will focus on state-of­
the-art technological advances 
in specialized aircraft tubing. 
Topics include automated 
computerized bending, com­
puterized support systems, 
production tube bending, tube 

cut-off, tool design, and end 
finishing. The fee is $420 for 
SME and affiliate members; 
$480 for nonmembers. To reg­
ister, contact Leonard B .  
Antosiak, Special Programs 
Department, Society of 
Manufacturing Engineers, 
One SME Dr. , POB 930, 
Dearborn, MI 48121, (313) 
271-1500 ext. 384. 

January 25-2 7 

The Business Telecommuni­
cations Exposition, Giants 
Stadium, Stadium Club, East 
Rutherford, NJ. This exposi­
tion is for managers of tele­
communica tions in such 
fields as facsimile, communi­
cations (voice, video, and 
data), office automation, 
word processing, and pur­
chasing. Registration is re­
quired for admittance to the 
exposition. Contact Michael 
Houston, The Exposition 
Group Inc. ,  9128 Columbia 
Av e . ,  North Bergen, NJ 
07047, (201) 662-1318 . 

January 27-29 

Computer /Electronics High 
Tech Show, Cincinnati Gar­
dens Exhibition Center, Cin­
cinnati, OH. Wholesalers, 
retailers, manufacturers, and 
individuals will display hard­
ware and software. For infor­
mation, call the High Tech 
Show, (513) 351-9112. • 

In order to gain optimal 
coverage of your organi­
zation's computer confer­
ences, seminars, worf<­
shops, courses, etc., notice 
should reach our office at 

. feast three months in ad­
vance of the date of the 
event. Entries should be 
sent to: Event Queue, 
BYTE Publications, POB 
372, Hancock, NH 03449. 
Each month we publish 
the current con 

" 
tents of 

the queue for the month 
of the cover date and the 
two following calendar 
months. Thus a given 
event may appear as many 
as three times in this sec­
tion if it is sent to us far 
enough in advance. 

Low-cost Interface DiskSystems© 
for IBM PC-2 .0 DOS 

IBM is a registered trademark of IBM Corporation 
DiskSystems is a copyright of Interface Inc 

636 November 1983 © BYTE Publ ications Inc. 

• 10, 15,  25 megabyte models available now! 
• DiskSystem includes Winchester disk drive, cabinet, 

power supply, cable, controller, 1/0 adapter and 
device driver • Fully compatible with 2.0 DOS 

(unmodified) • Exclusive double shock isolation 
system • Standard warranty includes 90 days 

parts and labor 
1 0 megabytes formatted storage $ 1 695 
15 megabytes formatted storage $2295
25 megabytes formatted storage $2995 

• 5 1/4'' Winchester Backup or Additional Storage 
For IBM PC XT or IBM PC DiskSystem 

• Slave compatible with 2.0 DOS 
1 0 megabyte formatted storage $ 1 425 
1 5  megabyte formatted storage $ 1 645 
25 megabyte formatted storage $2295 

Dealer Inquiries Invited 

12 INTERFACE INC 7630 Alabama Avenue 
Canoga Park, CA 9 1  304 
(2 1 3  ) 34 1 -79 1 4  Telex: 662949 

@ See us at 
-)m*./0l·· 

Prices are suggested retail and subject to change without notice 
(c; 1 983 Interface Inc 

Las Vegas Convent ion Center Booths 2290 and 2288 
Circ le  234 for dealer i nqu i ries. 
C i rc le 235 for end-user inqui ries. 
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CALL TOLL FREE 1 •800 •528 •1 054 
PRINTERS 

C-ltoh 
F-10-Parallel or Serial 5 1 079 
55 CPS Serial or Parallel . . . . .  . . . • . . . . . . 5 1 555 
8510 Parallel (Prowriter) . . . . . .  5339 

Computer International 
Daisywriter 2000 w/48K . . . . . .  . . . • . • . . . . .  5999 

Comrex 
CR-2 . . . . . . . . . • . • . . . . . . . . . . . . • . . .  . 5449 

Datasouth 
DS180 . 

Diablo 
620 RO 
630 RO 

DTC 

5 1 1 55 

. . . .  5850 
. . . . . 5 1 699 

380Z . . . . . . . .  . . . . . .  . . . . . . . . . . . .  5 1 080 

IDS 
Microprism 480 . 
Prism 80 . . . . . • . . . . .  

Prism 80 Color . . . . . . • . • . •  

Prism 132 . . . . . . . . . . . . . . . . .  . 
Prism 132 Color . . . . . . . . . . . .  . 

Juki 
6100 . .  

Epson 
All models . 

NEC 

. . . . . 5480 
5 1 1 60 

. . . .  5 1 345 
. . .  5 1 3 1 0  

. 5 1 500 

. . Call 

. . . Call 

PC-8023A . . . . • . . . . . . . . . . . . . . . . . . . . . 5385 
PC-8025 . . . . . .  5669 
35 1 0  . . . . . · · · · · · · • · • · · · · · · · · · . .  5 1 365 
3550 . .  · · · · · • · · ·  . . . . . . . . . . . . 5 1 7 1 0  
7710 . . . . . . .  · • · • ·  . . . . . . . . .  . . . .  5 1 900 
201 0  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 5785 
201 5  . . .  . . . . . . • .  . . . 5785 
2050 . . . . . . . . • . . . . . . . . . . . . . . • . • . . . . . . .  59 1 0  

Okidata 
82A . . . . . . . . . . . • . . . . . . .  . . . . . . . . . .  5355 
83A . . . . . . . . . . . . . . . . . . . . . . . . . 5550 
84P . . . . . .  5975 
84S . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  5 1 060 
⨍ . . . . .  5420 
⨌ 5700 

2350P . . . .  52020 
2410P . . . . . . . . . . . . . . . . .  . . . . . . • . . . . . . 52299 

Olivetti 
PRAXIS 41 (w/interface) . . . . . .  5539 
2300 I N K J ET . .  . . . . . . . . . . . . . . . . . . . . . . .  531 9 

Qume 
1 1 40 w/interface . . . . . .  5 1 369 

Silver Reed ྄ྃ྅ѹѹg྆ • . . . . . . . . . .  . . . . . . . . . . . . . . 5ཱྀྀྂ 
EXP500 . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 5389 

Star Micronics 
Gemini-10X . . . . . . . . . . . . . . . . . . . • . . . • . . . . Call 
Gemini-15X . . . .  Call 
Delta 1 0  . . . . . . . . . . . . . . . . . . .  Call 

Tally 
MT 160L w/Tractors . . . • . . . . . . . . . . Call 
MT 1BOL w/Tractors . . . . . . . . .  . . . . . . . . . .  Call 
Spirit so . . . . . . . . . . . . . . . . . . . .  Call 

Toshiba 
P1350 . .  . . 5 1 445 

Tra nstar 
120P . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  5449 
120S . . . . . . . . . . . . . .  5429 
130P . . . . . . . . . . .  5669 
130S . . . . . 5709 
1ŐS 5 1 1 79 
T315 . . . . . . 5449 

DISK DRIVES 
Rana 

Elite 1 . . . . . .  . . . . . .  5245 
Elite 2 . . . . .  5380 
Elite 3 . . . 5490 
Controller (w/Drive only) . . . . . . . . . . . . . . . . . 575 
1000 (For Atari) . . . . . . . . . . . . . . . . . . • . . . . .  5269 

TRAK 
Pl-1 . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  5 1 99 
ATD-2 . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  . 5375 

SPECIAL OF THE MONTH 
$1 375 

UNBELIEVABLE SYSTEM! 
UNBELIEVABLE PRICE! 

PIED PIPER • GEMINI 10X 
TAXAN 12" AMBER MONITOR 
S SOFTWARE PACKAGES 
System incl udes: Pied Piper Porta ble (features below) • ni 10X 
• Taxan KG-1 2N • CPM • Perfect Writer • Perfect Speller • Perfect Calc 
• Perfect Filer • All necessary cabling . 

VIDEO TERMINALS 
ADDS 

A-1 Green . . . . . . . . . . . .  . 

A-2 Green . 
Viewpoint 60 . 

. . .  5480 
5490 

. . . 56 1 9  

Hazeltine 
Esprit I 
Esprit I I  . 

. . . . . . . . . . . . . . . . 5485 

Esprit I l l  . . . . . . . . . . . . . . . . .  . 
Qume 

QVT 102 Green . 
QVT 102 Amber . 
OVT 103 Green 
QVT 103 Amber . 

Televideo 
9 1 0 +  . 
925 . . . . . . . . . .  . 

950 . . . . . . . . . . . . .  . 

970 . 

Wyse 

. . . . . 5540 

. . . . . 5735 

. . . 5535 
. .  5550 
. .  5840 

. . . 5850 

5549 
. . . . . 5699 

. . .  5899 
. . .  5975 

. . . . 5680Wyse 1 00 
Wyse 300 . . .  . . . . . . . . . . . . . . . . . . . . 5 1 020 

Visual 
Visual 50 Green 
Visual 55 Green . 

Zenith 
Z-29 . .  

MONITORS 
Amdek 

Video 300 
Video 300A . 
Color I .  
Color I PI us . 

BMC 
1 2 "  Green 
12" Color 

NEC 

. . . 5599 

. . . 5720 

. . . . . .  5635 

. . . . . . 5 1 30 
5 1 45 

. . . . . .  5270 

. . . . . .  5275 

. . . . . . . 585 
. . . . . .  5 1 95 

JB 1201 . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . 5 1 55 
JB 1260 . . . . .  5 1 1 5  

Ta xan 
12" Amber . . 5 1 25 

Zenith 
1 2 "  Green Screen . . . . . . . . . . . .  . 
1 2 "  Amber Screen . .  

DISKETTES 
Max ell 

M D-1 (Qty. 100) 
Scotch 

744-0 (Qty. 100) . .  
Elephant 

S/S S/D (Oty. 100) . . . . .  

COMPUTERS 
Altos 

. . .  5230 

. . . .  5200 

. . . . 5 1 55 

Series5- 80-2 . . . . . . .  . . . . . . . . .  51949 
5-80-10 W/MPM . . • . . . . . . . . . . 53525 
5-86-1 0 .  . . . . . . . .  Call 
Smart I I  . . . . . . .  . .  . .  . . . . . . . .  Call 

Atari 
600XL . 
BOOXL 

Columbia . .  
Corona . 
Hyperion 

. . .  5 1 49 
. . . .  5248 

. . . . . . . . . . . . . . . . . . .  Call 
. . Call 

Single Drive System . . . . . . . . . • . • . . . . . .  52325 
Dual Drive System . . . . . . . . . . 52665 

Northstar 
Advantage . . . . .  52 1 60 
Advantage w/5M B . . . . . . . . . . . . . . . . .  53345 
Advantage w/1 5 M B  . . . . . . . . . 543 1 5  

Pied Piper 
Communicator I Portable. Z-80, 64K Ram, Full sized 
keyboard, S l i m l i n e  5X Disk Drive with 1 M  Byte of 
storage, Monitor output, Perfect Word, Perfect Calc, 
Perfect Speller. Perfect Filer, CPM, 90-<lay nationwide 
warranty . . . . . . .  5965 

San yo 
MBC-550 . . . .  . . .  . .  . . . . . .  . . . . , . 5749 
MBC-555 . . . . . . . . . . . . . .  . . . . . . . .  5 1 059 

Televideo Systems 
802 H .  . 542 1 0  
803 . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  5 1 8 1 5  
1603 .  . . . . . . . . . . .  5 2 1 50 
806/20 . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . .  54775 
BOO A (user station) . . . .  5 999 
Te leport . . . . . . . . . . . . . . . . . . . . . . . . .  Call 

MODEMS 
Hayes 

Smartmodem . . . . 5 1 99 
Smartmodem 1 200 . . . .  5485 

Smartmodem 1 2008 . . . . . .  . . . . . . . . .  5430 
Micromodem II . . . . . . . . . . . . . . . . . . . . . . 5265 
Above w/terminal program . . 5299 

Novation 
J-CAT . . . . . . . .  590 

2222 E. Indian School Rd. - Phoenix. Arizona 85016 

Order Line: 1-800-528-1054 Other I nformation: 602-954-6109 
Order Line Hours: Mon.- Fri . 10-5 MST Saturday 9-1 MST 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add 
$8.00 per order for shipping. Prices & availability subject to change without notice. Send cashier's check or 
money order . . .  all other checks will  delay shipping two weeks. 12/83 
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APPLE / 
FRANKLIN 

ASHTON-TATE 
d-Base II . . . . . . . . . S 399 

ASPEN SOFTWARE 
Grammatik . . . . . . .  S 60 
Proofreader 42 

BEAGLE BROS. 
Apple Mechanic 
DOS Boss . .  

. . . .  

BRODERBUND 

. .  $ 22 
1 7  
22 

Bank Street Writer . . .  $ 55 
General Ledger w/AP 305 
Payroll . . . 275 

CDEX 
· v  isicalc Training . $ 45 

CHARLES MANN 
Class Scheduling . . 299 

CONTINENTAL SO FTWA R E  
Home Accountant . . .  $ 55 

DOW JONES 
Market Analyzer . . . .  $ 245 
Market Manager . . 2 1 9  
Microscope . . . . . . . 569 

LOGO CO R N E  R 

PEACHTREE (CP/M) 
Peachpak 40 Gil + AiR 

+ A/P (Special) . ·. .  $ 259 
Series 40 

Gil. AIR. AlP ea. . 195 
I nventory . . . . . . . . . 225 
Series 9 
Peachcalc . . . . . . . . 279 
Telecommunications . 279 

PENGUIN SOFTWARE 
Complete Graphics . .  $ 53 
Graphics Magician . . . 45 
Complete Graphics/ 

Apple Tablet 86 
Special Effects . . . . 50 

SOFTECH 
Basic Compilers· 

Runtime . . . . . .  $ 1  69 
Softeach . . . 94 
UCSD p-system set . . 469 
Xeno file . . . . . . 39 

SOFTWARE PUBLISHING 
PFS: File . . . . . . . . .  $ 94 

Graph 94 

Report 94 

SUPERSOFT 
Basic Tutor . . . • . . . $ 79 
Fortran . . . . . . . . . . 325 

Krell Logo . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . $ 75 
Abelson Book . . . . . . . . . . . . . . . . . . • . • . . • . . . . 1 5  
Terrapin Logo wlfull documentation . . . . . • . • . . • . . . . 1 1  5 

HAYDEN 
Piewriter . . . . . . . . .  $ 108 

HOWARD SOFTWARE 
Real Estate Analyzer . .  $ 1 75 

LINK SYSTEMS 
Datafax . . . . . .  . .  . .  SCal i 
Datalink . . . . . . . . . 79 

MICROPRO 
Words tar (Special) . . .  $ 375 

(w/CP/M Card, 70 col. 
& 64K 

lnfostar (Includes 
CP-M/70 coi/64K) 375 

Pro Pak 
(WS/MM/SS/index) . 499 

MICRO LAB 
Asset Manager . . . . .  $ 1 44 
Invoice Factory . . . . . 144 
Payroll Manager . . . . 216 
Tax Manager 129 
Wall Streeter . . . . . . 216 

MICROSOFT 
Cobol-80 . . . .  . . . . .  $ 499 
Fortran-80 • . . . . • . . 1 45 
TASCCompiler . . . . .  1 25 
A.L.D.S. . . • . . . . • • 99 
Multiplan (DOS) . . . . . 175 

OMEGA 
Locksmith • . . • • • . . S 69 
Inspector . • • • • . . . 47 
Watson . . • . . . . . . . 44 
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SYSTEMS PLUS (Z80 req.) 
Landlord . . . . . . . . . 375 

VISICORP 
Visicalc (I I  or l i E) . . . .  $ 1 79 
Visi schedule . . . . . . 225

CPM
SOFTWARE 

BYROM SOFTWARE 
' BSTAM . . . . . . . . . .  $ 1  49 
' BSTMS . . . . . . . . . . 149 

COMPUVIEW 
' V-Edit 8080Z80, 1BM PC$ 130 
' V-Edit CP/M86 . . . . . . 180 

DIGITAL RESEARCH 
· Pascal Mt + WiSP . . .  $ 389 

MAC . . . . . . . . . . . 85 
SID (8080 Debugger) . . 68 
ZSID (ZBO Debugger) . . 90 
CP/M 2.2 . .  . .  . . .  . .  140 
c Basic 2 .  . . . . . . . . 1 1  0 
PU1·80 . . • . . . • . . . 375 

I N FOCOM 
· Deadline . . . . . • . . . $ 49 
• Starcross . . . • . . . 39 
• Suspended . . . . . . . 39 
'Zork I ,  II, I l l  (each) . . . • 39 

LEXISOFT 
·Spellbinder . . . . . . .  $ 275 

MARK OF UNICORN 
• Final Word . • . • • . . . $ 239 

dRYX
SYS TEMS .܌ 

QUALITY DISCOU NTS 
d-BASE II COR N E  R 
Ashton-Tate 
D-Base I I  . . . . . . . . , . . . . . . . . . . .  $ Call  
Bottom Line Strategist . . . . • . . • . . . . • . • . 299 

475FPL . . . .  . . . . . • . . • . • . . • . • 

Friday . . . . . . .  . . . . • . • • . • . . • . • . • . • • . . 225 

Human Soft 
dB Plus . . . . . . . . • . . . . • . . • . . . . • . • . . . . • . . $ 99 

Fox & Geller 
Quick Code . . .  . 

D Uti I . . . . .  . 

Software Bane 
d· Base I I  User's Guide: 

$225 
60 

w/ d-Base II Purchase . . . . . . • . • . . • . • . . . . • . . $ 1 5  
w/o d:Base I I  Purchase . . . • . . • . . . . . . . . . • . • . . .  20 

Anderson-Bell 
Abstat : . . . . . . . . . . . . . • . • • . • . . . . • . • . . • . . $349 

Tylog Systems 
d·Base Window . . . . . .  . $206 
· All  above available on PC-DOS 

MICROPRO ORGANIC SOFTWARE 
· wordS tar . .  SCali ' Datebook . . . . . . . . 229 
' l  nfoSt;�r . . . . . . . . 275 · M  ilestone . . . . . . . . 229 
· Pro-Pack (WS/MM/SS 

PICKLES & TROUT 
Index) . . . . . . . .  SCali 

CP/M forTRS . . . . . .  $ 1  80 
MIC ROSOFT 

PROITF.M SOFTWARE 
Basic 80 . . . . . .  $ 249 

· Footnote . . . . . . .  . .  $ 105 
Basic Compiler . . . . .  289 
Fortran 80 330 REVASCO 

Cobol 80 . . . . . . . . .  499 Z80 Disassembler . . .  $ 85 

Macro 80 . . .  150 SORCIM 
MuMath/MuSimp . . . .  194 ' Supercalc I I  . . . . .  $ 1  99 
Mulisp/MuStar . . . . .  1 56 Su perwriter 

· M  ultiplan . 175 (W/Speller & Mai ler) . 179

L. PEACHTREE CORNER- ' •  PeachPak 4 (GL, AP, AR) . . . . . . . . . . . . . . . . . . . $ 259 
• General Ledger I Accounts Payable I Accounts 

Receivable I Sales Invoicing 1 Inventory Control 1 
Peach Pay Payroll . . . . . . . . . .  . . . . . . . . . .  Each 399 

• Peachtext . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 

• Peach text w/Random House Thesaurus . . . . . . . . . . 195 
• Spelling Proolreader . . . . . . . . . . . . . . . • . . • • . . 95
• PeachCalc . . . . . . . . . . . . . . . . . . . . . • . • • . . . 90 
• Job Cost System . . . . . . . . . . . . • . . . . • . . . . . . 399 
• Client Posting & Accounting . . . . . . . • . . . . • . . . . 399 

• • Graphics Language . . . . . . . . . . . . • . • . . • . • . . 275 
'• Business Grahic System . . . . . . . . . . . • . • . • • . . 199 

MICROSTUF SELECT 
· Crosstalk . . . • . . . . $ 135 

NORTHWEST ANALYTICAL 
• Statpak . . . . . . . . . .  $ 379 

OASIS 
'The Word Plus . . . . .  $ 1  20 
' Punctuation and Style . 99 

Formats Available* 

Select Word Processor $ 356 

STAR COMPUTER SYSTEM 
Gil, AIR, AlP o r  Pay . .  $ 350 

' Legal Time, B i l ling . . . 845 
Property Management . 845 

8" std, Altos Apple I I/ I I I ,  Cromenco, CP/M 86, Dec VT-80, Eagle. 
Heat h/Zenith, Hewlett Packard 1 25, Micropolis/Vector Graphic, 
Northstar, Osborne, Otrona, Superbrain, Televideo, Xerox 820. 
'Some Format Subject to "Download" fee 

SUPERSOFT 
· D  iagnostic II . . . . . . .  $ 90 

Disk Doctor . . 75 
· Fortran 4 . . . . . . . . 305 

Basic-8086 . . . . . . . 225 
Lisp . . . . . . . . . . 120 
Z8000 Assembler . . . . 400 
C Cross Assembler 400 

· Scratch Pad . . . . . . . 2 1 9  

IBM /PC 
Please see CP/M 
listing. All products 
with a " * "  in front will 
also run on PCDOS and 
are priced the same. 
ALPHA SOFTWA R E  

Data Base Manager I I  . $ 195 
Mailing List : . . . . . . 72 
Executive Package . 105 
Type Faces 99 
Question . . . . . . . . 35 
Apple - I B M  

Connection . . . . . 130 
CENTRAL POINT 

Copy i i  PC . .  . . . . . .  $ 34 

CONDOR I l l  . . . . . . . .  $450 
CONTINENTAL 

Home Accountant . . .  $ 99 
DIGITAL RESEARCH 

Concurrent CP/M 86 . .  $ 225 
CP/M-86 . . . . . 50 
Cobol 86 . . . . . . . . . 499 
Pascal MT + 86 w/SPP 375 
SPP 86 . . . . . . . . . .  1 50 
SID 86 . . . . . . . . .  1 1 3  
C Basic 86 . .  . .  . .  . .  135 

DOW JONES 
Market Analyzer . . .  $ 245 
Market Manager . . . 219 

ECO-SOFT 
Micros tat . . . . .  $ 230 

FINANCIER 
Personal . . . . . . . . .  $ 1 1 9  
Tax Series . . . . . . . . 105 

GRAPHIC SOFTWARE 
. 

Super Chartman II . . .  $ 299 
Super Chart man IV . . . 199 
Both . . 350 

LEXISOFT 
Spellbinder 

LIFETREE 

" .  $ 259 

Volkswriter . . . . . . .  $ 1  35 

LOTUS 1 23 . . . . . . . .  $Call 
PEACHTREE 
Please see listing 
under CP/M. 

Peach text 5000 (Word pro­
cessor, dict ionary, spell ing 
proofreader, PeachCalc elec· 
tronic spreadsheet, list 
manager). FREE box of 5 '1• "  
diskettes and $10 coupon for 
AccessPak (retail $525). 

All of the above . . . . .  $ 247 

SCIENTIFIC MKT. 
Market Fax . . . . . . .  $Call 



I 

SUPERSOFT 
C Compi ler-8086 
Slar Edil . . . . .  . 
Disk Edil . . .  . 

. $ 350 
180 
80 

225Basic Compiler . . . . .  
Fortran IV PCIDOS 

or 8086 . 
8087 Support . . . .  . . 
Diagnostics I I  . . . . .  . 
Optimizer 
Personal Data Base 
Investment Tax Pac 
Scratch Pad . . . .  

SYSTEMS PLUS 

299 
40 
89 

149 
99 

160 
219 

Landlord (prop. mgmt.)  $ 375 
Runt1me Basic 

(req'd for above) . . 45 
. . .  and many more! 

APPLE/
FRANKLIN

BOARDS 
ALS CPIM Card . . . . .  $ 299 
ALS Smarterm 249 
ALS Z·Card II . . 1 42 
ABT Keypad . . . . . . . 99 
Axlon Ramdisk 128K . . 299 
Bit 3 Dual Comm-plus . 209 
CCS 7710 Asynch Serio! 1 1  9 
Central Point Alaska 

Card . 105 
East Side Wild Card . . 1 10 
M & R Sup'r terminal 

80col. . . 249 
Microsoft 16K Ramcard 72 
Microsoft Soltcard . . . 245 
Microsoft Softcard + . 429 
Microsoft Premium 

Softcard (l ie) . . . . . 397 
Microtek Printer IIF . . 75 
Microtek Dumpling-1 6 .  195 
M icrotek Dumpling-GX 1 1  9 
Mountain A·DID·A . . . 279 
Mountain Music 

Syslem wiSoftware . 299 
PCP 4 MHZ Appl i-Card 

+ 88 Card . . . 599 
PCP 88 Card 16 Bil + 

64K . . . . . . . . . . .  475 
Prometheus Versacard 1 59 
Prometheus Graphitti 

Card . . . . . . . . . . 99 
SSM AS IO Serial !IF 

wloable . . . . . 1 29 
SSM AI0-2 4 Serial/ 

Parallel . . . . . . . . 1 79 
Street Echo It Speech 

Synth. . . . . . . . . . 129 
Tymac Parallel IIF 

wlcable 79 
Videx Display Enhancer 109 
Videx Display 

Enhancer I I  . .  : . . . 129 
Videx Function Strip . . 69 
Videx Videoterm VT-600 235 
Videx Ultra term . . . . . 299 
Wesper 1 6 K  Ram Card 69 

Please: 

IBM /PC 
BOARDS 

AST RESEARCH 
ComboP\us 64K 
ClockiCalendar, Serial & 

Parallel. 1/F. Expandable 
to 256K . . . . . . . . .  $287 
MegaPius 64K . Clockl 

Calendar. Serial Port, 
Expandable to 512K 
w/Megapak . . . . . . 287 

Extra ports available lor 
Megaplus and 110 Plus I I  
includes Game. Parallel 

& Serial 40 
Megapak 256K upgrade 

for Megaplus . . . .  $Call 
110 Plus I I  ClockJCalen· 

dar and Serial Port . . 1 1 8  

BYAD DS·II 
(64K. Z80. CPIM) . . .  $599 

MAYNARD ELECTRONICS 
Floppy Drive Controller $185 
Floppy Drive Controller 

wiParallel or Serial 
Port . . . 249 

Sandstar Me mory Card 
- 3 modules cap. 194 

Sandstar M u  lt ifunction 
Card - 6 modules 
cap. . . . . . . . . . . 93 

Sands tar Modules . . .  $Call 

MONITORS 
Amdek Video 300A 

Amber . .  . . . . . . .  $180 
Amdek RGB . .  . .  . .  . 425 
NEG 1 2 "  Hi-Res Green . 187 
Sanyo 12" Hi-Res Green 199 
US\ Hi-Res 12" Amber . 1 69 
N EC J  B·1 260 Green . . 1 1 9  
PGS R G B  Color . . . . .  $ Call 
NEG JC-1203 RGB . . . 560 
Ouadram Quadchrome $ Call 
Taxan 12" Amber 

Monitor . . . . . . . . 149 
Taxan 12" Green . . . . 136 
Taxan 1 2" Medium RGB 323 
Taxan 1 2 "  High RGB . . 512 
Taxan RGB Cable 

lor PC . . . . . . . . 1 7  

MODEMS 
Novation Apple-Cat I I  . $269 
Hayes M icromodem II . 299 
Anchor Mark I . . . . . . 84 
Anchor Mark VII  . . . . . 1 29 
Hayes Smartmodem 

300 . . . . . . . . . . . $205 
Hayes Smartmodem 

1 200 . . . . . . . . 509 

Davong DS\·512 H ard . $ Call 
Davong DS\-519 Hard . $ Call 
Corona 5 M G  Hard Disk 1 ,560 
Corona 10 MG Hard . . 1 ,995 
CDC 1 800 . . . . . . . . 270 
Corvus . . . . . . . . . . $ Call 
Tall Grass . . . . . . . .  $ Call  
Vista Solo 1 43 K  . . . . .  $ 259 
Vista Solo & Cntrlr . . . 329 
Want Slim Line & Cntrlr 299 
Want Dual S l im Line & 

Cntrl r .  . . . . . . 529 

PRINTERS 
C. ltoh Startwriter FlO . 1 .250 
C. ltoh Prowriter 8510 . 425 
C. ltoh Prowriter 1550 . 725 
NEG 3550 . . . . . . . .  $ Call  
NEG 8023A . . . . . . . . 475 
Okldata Microline 82A . 389 
Okidata Microline 83A . 599 
Okfdata Microline 92 . . 499 
IDS Prism 80 

(w/4 options) . . . . . 1 ,399 
IDS Prism 132 

(w/4 options) . . . . . 1 ,547 
IDS Micro Prism . . . . . 565 
Silver· Reed 

Daisy Wheel . . . . .  $ Call 
Star Micronics 

Gemini lOX . . . . . . 325 

QUADRAM TELECO M M U N ICATIONS COR N ER 
Quadboard 64K. Clock/ 

Calendar. Serial & 

Parallel Ports. 

* *  *SPECIAL * * *  
Hayes Smartmodem 1 200/Hayes Smartcom I I  Software 

Software . . . . . . .  $296 AST 110 Plus II Clock Calendar and Serial Port . . . . . . . $695 

Mi crofazer Stack Printer 
Buffer (expandable to 51 2K) 

Above wiSmartmodem 300 . . . . . . . . . . . . . . . . . . . . 4 1 5  
Hayes Smart modem 1 200 & Smartcom I I  Software 579 

• Parallei1Parallei 8K . . .  145 
• Paralle\1Paralle1 64K . .  1 88 
• Seriai1Paral lei 8K . . . .  170 
• Serial/Serial 8K . . . . .  189 
Ouadlink 64K Memory. 
Game port allows Apple 
Software to run 

on IBMIPC . . . . . . . $Call 

TECMAR Products . . . .  $ Call 

XEDEXIM\CROLOG 
Baby Blue . . . . $475 

TALL TREE 
512K JRAM Mem. 

Board . . . . $699 

Hayes Chronograph . . 1 89 
Novation 2 1 2  Auto-Cat . 585 
US Robotics Auto-Dial 

( fu l l  auto 30011200) . . 459 
US Robotics Auto-Link 

(auto answer 
30011 200) . . . . . . . 379 

US Robotics Password 395 

DISK DRIVES 
Tandon TM-55·2 . . . . . $275 
Tandon TM-100·2 . . . . 240 
Davong DSI-501 Hard . $ Call 

D ISPLAY CARDS CORNER 
Hercules Graphics Board . . . . . . . . . . . . . . . . • . . . $369 
Orchid Monochrome Graphic Adapter . . . . . . . . .  , . . . 432 
Pfantronics Colorplus . . . . . . . . . . . . . . . . . • . . . . . 389 
USI Display Card (color/monochrome) . . . . . . .  , . , . . .  $ Call 
Amdek MAl Card . . . . . . . . . . . . . . . . . . • . . . . . . .  $ Call 
Tecmar Graphic Master . . . . . . . . . . . . . .  , . . . . . . .  $ Call  

We welcome: 

Star Micronics 
Gemini 15 . . 489 

GE Printers . . . . . . .  $ Call 
Epson FX-80 . . . . . . . 599 
TranstarT-130-P . . . . . 725 
Transtar T-315P Color . 5 1 9  
Mannesman Tally 

MT1601 . . . . . . . . . 475 
MT160L . . . . . . . . 585 

. . .  and much more. 

DISKETTES 
3M 5" OS DO Box . . . . $ 40 
BASF 5" OS DO Box . . 37 
Maxell 5" OS DO 

MD2 Box . . . . . . . 40 
Verbatim 5 "  OS DO Box 35 
Ultra Magnetics 5 "  OS. 

DO. Bonus Box 
(12 diskettes) . . . . . 35 

• Wisconsin residents - add 5% for sales tax. • Visa. Mastercharge & American Express - (Add 4%) 

• Add $3.50 for shipping per software and l ight items. 
For multiple and other items. call. 

• Foreign - add 1 5  % handling & shipping for prepayment. 
(lnt'l money order) 

• Prices subject to change without notice. 

• All items subject to availabil ity. 

Store prices are strictly retail. 

ORYX SYSTEMS, INC. 
205 Scott St . • P.O. Box 1 961  

Wausau, WI 54401 

- lnt'l. Telex 
2601 81 ORYX SYS WAU 

Circle 343 on inquiry card. 

• Checks (Allow 1·2 weeks for clearing) 
• COD (Add $2.00 per shipment - Cash or certilied 

check requi red) 

Working Hours: Mon.· Th. 8:30 . 5:30 • Fri. 8:30 · 6:30 • 
Sat. 10:00 · 2:00 • Central Time 

For technical information 
& in  Wisconsin: 71 5·848·2322 

We offer the follow· 
ing complete systems 
wlful l  support on our 
technical line . . .  
• Frank l in 1 000 & 1 200 
• Corona 
• N EG APC & 8800 
• Columbia 
• Televideo 
. . .  please call. 

PLOTTERS 
Enter P1 00 Sweet P 

Apple/Franklin, 
I B M/PC . . . . . .  , . $ 599 

Strobe M 1 00  Plotter 
wiiiF Apple/Franklin . 499 

Strobe M 1 DO Plotter 
iRS 232) . . . . . . . . 539 

Panasonic Digital 
Plotter . . . . . .  . . .  $ Call 

Miscellaneous 

Koala Technologies 
Graphic Tablet 
w/Software, 
Apple, I B M/PC . . . . $ 99 

Symtec Light Pen 
I B M/PC . . . . . . . .  $ 140 

Symtec High Pen 
Apple/Frankl in . . . . 200 

TG Joystick Apple/ 
Franklin . . . . . . . . 46 

TG Joystick IBM/PC . . 49 
Versa VersaWriter 

Tablet I B M/PC, 
Apple/Franklin . . . . 259 

Mouse Systems PC 
Mouse . . . . . . . . . 229 

Wico Analog Joystick . 59 
Wico Apple Adapter . . 1 8  
Wico I B M/PC IfF Card . 52 
Keytronic Keyboard 

IBM/PC . . . . . . . . 209 
Keytronic Keyboard 

Apple/Frankl in . . . . 249 
Curtis PC Products . . .  $ Call 
Electronic Protection 

Series . . . . .  . . . . S Call 

CPIM is a registered 
trademark of Digital 
Research. IBM and the I B M  
l og o  are registered 
trademarks of I nternational 
Business Machines. Apple 
and the Apple logo are 
registered trademarks of the 
Apple Computer Company. 
Franklin and the Franklin 
logo are trademarks of the 
Franklin Computer Company. 
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.. 
The Art of Computer Pro­

gramming, Donald William 
Drury . Blue Ridge Summit, 
PA: Tab Books, 1983; 311 
pages, 13 by 21 em, soft­
cover, ISBN 0-8306-1455-9, 
$10.95. 

Automation of Reasoning 
1, Classical Papers on Compu­
tational Logic, 1 957-1966, Ji:irg 
Siekmann and G raham 
Wrightson, eds. New York: 
Springer-Verlag, 1983; 544 
pages, 17 by 25 em, hard­
cover, ISBN 0-387-12043-2, 
$35 . 

Automation of Reasoning 
2, Classical Papers on Com­
putational Logic, 1 967-1 970, 
Ji:irg Siekmann and Graham 
Wrightson, eds. New York: 
Springer-Verlag, 1983; 656 
pages, 17 by 25 em, hard­
cover, ISBN 0-387-12044-0, 
$39. 

BASIC for Microcom­
puters: Apple, TRS-80, PET, 
Roger W. Haigh and Loren E. 
Radford . New York: Van 
Nostrand Reinhold , 1983; 
352 pages, 20 by 24 em, hard­
cover, ISBN 0-442-2 7843-8, 
$22 .45. 

Begin ner's Guide to Read­
ing Schematics, Robert J .  
Traister. Blue Ridge Summit, 
PA: Tab Books, 1983; 140 
pages, 13 by 21 em, soft­
cover, ISBN 0-8306-1536-9, 
$8.95. 

Begin n ing Programm ing 
with Ada, James A. Saxon 
and Robert E. Fritz. Engle­
wood Cliffs, NJ: Prentice­
Hall, 1983; 240 pages, 27.8 
by 21.5 em, softcover, ISBN 
0-13-071688-X, $16.95. 

CP/M Simplified, 1st ed . ,  
Jeffrey R.  Weber. Cleveland, 
OH: Weber Systems Inc. ,  
1982; 318 pages, 21 .5  by 13 .8 
em, softcover , ISBN 0­
938862-05-9, $13.95. 

Clean Slate Word Process­
ing for the TRS-80, Henry 
Melton . Indianapolis, IN: 
Howard W. Sams & Co . ,  
1983; 384 pages, 1 5  b y  23 em, 
spiral-bound, ISBN 0-672­
22005-9, $17.95. 

November 1983 © BYrE Publications Inc. 

Books Received 

The Complete Guide to 

Video, Martin Clifford. In­
dianapolis, IN : Howard W. 
Sams & Co . ,  1983; 344 pages, 
13.5 by 21.5 em, softcover, 
ISBN 0-672-21912-3, $15 .95 .  

Computer-Based Training, 
A Guide to Selection and 
Im p l e m e n t a t i o n ,  Greg 
Kearsley . Reading , MA:  
Addison-Wesley, 1983; 216 
pages, 17 by 24.5 em, hard­
cover, ISBN 0-201-10333-8, 
$29.95. 

Co mputer Bas ics, Hal 
Hellman . Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 48 
pages, 18.5 by 24 em, hard­
cover, ISBN 0-13-164574-9, 
$8.95. 

Computer Co mmunication 
Techniques, E. G. Brooner 
and Phil Wells .  Indianapolis, 
IN: Howard W. Sams & Co . ,  
1983; 144 pages, 15  by 23  em , 
softcover, ISBN 0-672-21998­
0, $15.95 

The Computer Primer, A 
Complete Guide for Gifted 
Begin ners, Ann Cavanaugh. 
New York: Trillium Press, 
1983; 496 pages, 20 by 27 em, 
softcover, ISBN 0-89824-046­
8, $12 .95 .  

From Baker Street to 
Binary, Henry Ledgard, E .  
Patrick McQuaid, and An­
drew Singer . New York: 
McGraw-Hil l ,  1983; 288 
pages, 15 by 22 .5  em, soft­
cover, ISBN 0-07-036983-6, 
$10.95 .  

A Guide to Programming 
in Level 11 BASIC, Bruce 
Presley . New York : Van 
Nostrand Reinhold, 1982; 
266 pages, 22 by 28 em, soft­
cover, ISBN 0-442-25892-5, 
$12.95. 

The Handbook of Micro­
computer Interfacing, Steve 
Leibson . Blue Ridge Summit, 
PA: Tab Books, 1983; 261 
pages, 19.5 by 23.5 em, soft­
cover, ISBN 0-8306-1501-6, 
$14.95. 

The Home Video Hand­
book, 3rd ed . ,  Charles Ben­
singer.  Indianapolis, IN : 
Howard W. Sams & Co . ,  

1982; 394 pages, 13 by 20 .5 
em, softcover, ISBN 0-672­
22052-0, $13.95. 

How to Make Yo ur Small 
Computer Pay Off, Gary 
Gagliardi . Belmont, CA: Life­
time Learning Publications, 
1983; 304 pages, 16.5 by 23 .5 
em, softcover, ISBN 0-534­
97926-2, $15.95. 

Integrated Circuits Applica­
tions Handbook, Arthur H. 
Seidman. New York : John 
Wiley & Sons, 1983; 704 
pages, 17 by 24 em, hardcover, 
ISBN 0-471-07765-8, $39 .95. 

Introducing the Unix Sys­
tem, Henry McGilton and 
Rachel Morgan. New York: 
BYTE Books/McGraw-Hill, 
1983; 576 pages, 15 by 23 em, 
softcover, ISBN 0-07-045001­
3, $18 .95. 

Introduction to Satellite 
TV, Chris Bowick and Tim 
Kearney . Indianapolis, IN: 
Howard W. Sams & Co . ,  
1983; 144 pages, 13.5 by 21 .5  
em, softcover, ISBN 0-672­
21978-6, $9.95. 

Learning with Logo, Daniel 
Watt. New York : BYTE 
Books/McGraw-Hill, 1983; 
384 pages, 21 by 28 em, spiral­
bound, ISBN 0-07-068570-3 , 
$19 .95. 

Measurement and Tuning of 
Computer Systems, Domenico 
Ferrari, Giuseppe Serazzi, 
qnd Alessandro Zeigner.  
Englewood Cl i f f s ,  NJ : 
Pren tice-Hal l ,  1983; 544 
pages, 18.5 by 24.5 em, hard­
cover, ISBN 0-13-568519-2, 
$35. 

Microcomputer Programs 
in Prin t, Owen C. Schultz, ed. 
Roano ke,  VA : Postroad 
Press, 1983; 208 pages, 21 .5 
by 28 em, softcover, ISBN 0­
912691-01-8, $19.95. 

Microcomputers Can Be 
Kidstuff, Anna Mae Walsh 
Burke. Rochelle Park, NJ: 
Hayden Book Co., 1983; 192 
pages, 17 by 24.5 em, soft­
cover, ISBN 0-8104-5202-2, 
$8.95. 

Numerical Methods fo r the 
Personal Computer, Terry E .  

Shoup. Englewood Cliffs, NJ: 
Pren tice-Hal l ,  1983; 254 
pages, 15 by 22.5 em, soft­
cover, ISBN 0-13-627208-8, 
$18 .95. 

Progra m m ing in Ada, 
Richard Wiener and Richard 
Sincovec. New York: John 
Wiley & Sons, 1983; 368 
pages, 16.5 by 24.5 em , hard­
cover, ISBN 0-471-87089-7, 
$22 .95. 

Secrets of Better BASIC, 
Ernest E. Mau. Rochelle Park, 
NJ: Hayden Book Co . ,  1983; 
320 pages, 17.5 by 24.5 em, 
softcover, ISBN 0-8104-6254­
0, $14.95. 

TR S-80 fo r Kids from 8 to 
80, vol. 1, Michael P. Zabin­
ski. Indianapolis, IN: Howard 
W. Sams & Co . ,  1982; 144 
pages, 21 by 28 em, softcover, 
ISBN 0-672-22046-6, $9.95. 

Third Caltech Conference 
on Very Large Scale Integra­
tion, Randal Bryant, ed . 
Rockville, MD: Computer 
Science Press, 1983; 444 
pages, 16 by 23 .5 em, hard­
cover, ISBN 0-914894-86-2, 
$36.95. 

The UNIX * Operating Sys­
tem, Kaare Christian. New 
York : John Wiley & Sons, 
1983; 336 pages, 17 by 24.5 
em, hardcover, ISBN 0471­
87542-2 , $24.95 .  

Using Micro-Computers in 
Business, 2nd ed . ,  Stanley S .  
Veit. Rochelle Park, NJ: Hay­
den Book Co . ,  1983; 192 
pages, 15 by 23 em, softcover, 
ISBN 0-8104-6257-8, $12 .95. 

The Video Production 
Guide, Lon McQuillin. In­
dianapolis, IN: Howard W. 
Sams & Co . ,  1983; 384 pages, 
21.5 by 28 em, softcover, 
ISBN 0-672-22053-9, $28 .95. 

Vi deo  Wa r ,  Stephen 
Manes. New York: Avon 
Books, 1983; 256 pages, 17.5 
by 10.5 em, softcover, ISBN 
0-380-83303-4, $2.25. 

The Vis iCalc Program 
Made Easy, David M. Castle­
witz. Berkeley , CA: Osborne/ 
McGraw-Hil l ,  1983; 224 
pages, 18.5 by 23 em, soft­
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Lyco Computer Marketing 

TEXAS I N STRU M E NT 

Battle of Shllo C/D . . . . . . . . .  $26.75 Vlalcalc · · · · · · · · · · · · · · · $1 59.75 600XL $$$$S1 9. 

Tl9ers l n  t h e  Snow C / D  . . . .  $26.75 Letter Perfect . . . . . . . .  · $89.75 800 XL . . .  $CALL$ 

HES Spell Wlzzard . . . . . . . . . .  ·$64. 75 1 01 0  Recorder . . . . . . .  $75.00 

AE 0 . . . . . . . . . . . . . . . . . . . . . . .  $24.75 C . R . I . S  . . . . . . . . . . . . . . . .  S 1 99.75 
Apple Panic o . . . . . . . . . . . . .  $23.75 Home Accountant . . . .  · ·$59 . 7 5  BIG 5 

ROM . . . . . . . . . . .  $32.75 Bank Street W . . . . . . .  . .  

TO O R D E  R TO L L  F R E E  

Consu ltan ts 
800·233·87 60 


CALL U S  327 - 1  824 

DR IVE . . . . . . . . . . . . . .  $255. 00 

for ATARI 
COM PUTERS 


AT88S1 . . . . . . . . . . . . . . .  $299 . 00 

1 3  i nch CO R D LESS AT88S2 . . . . . . . . . . . .  . . .  $535 . 00 


TE LE P H O N E S  COLO R  TV AT88S I PD . . . . . . . . . . . . .  $CALL$ 
(up to 700 ft. range) 
RFD40S I . . . . . . . . . . . . . .  $399 . 00 
1 99 . 95 fro m  . . .  $69 . 75 
R FD40S2 . . . . . . . . . . . . . .  $689 . 00 
fj SANVO . RDF44S I . . . . . . . . . . . . . .  $489 . 00 


PR555 . . .  $CALL$ 
MBC 1 0oo . .  . . . . .  $1 299 A T88 DOUBLER BOARD • • • • • • $ 1  39 . 00 

on these 

in·stock SAV E 
Single Side SD (1 0) . . . . . . .  $1 7 . 75 
 CITO H 
Single Side DO (1 0) . . . . . . .  $2 1 .75 G E M I N I  1 OX . $269 .00 
Double Side. DO (1 0) . . . . . .  $26.75 GORILLA GX1 00 . . . . .  $1 85.00 

PROWRITER 851 0  . . .  $339.00 PROWR ITE R . $339 . 00 WABASH 
PROWRITER I I  . . . . . . .  $659.00 
Single Side SD (1  O) . . . . . . .  $1 9.75 N EC 8023 . . . .  $369 . 00 


Slngle ·Side DO (1  0) . . . . . . .  $23.75 8600B . . . . . . . . . . . . . . .  $1 025.00 

Double Side DO (1 0) . . . . .  $32.75 STARWRITER . . . . . . .  $1 099.00 
 OKI DATA 
CERTRON CASSETTES PRI NTMASTER . . . . .  $1 499.00 80 . . . . . . . . . .  . . . . . . . . . . . . . .  $SAVE$ 

CC· 1 0  12 for . . . . . . . . . . . . . .  $1 5.99 82A. . . . . . . . . . . . . . . . . . . . . .  CALL for 
EPSO N CC-20 12 for . . . . . . . . . . . . . .  $1 7.99 
 83A . . . . . . . . . . . . . . . . . . . . .  LOWEST 
RX·80 . . . . . . . . . . . . . . . .  $SAVE$ 
IN NOVATIVE CONCEPTS 84 . . . . . . . . . . . . . . . . . . . . . . . .  PRICES 
RX80FT . . . . . . . . . . . . . . . . . .  ON 
Disk Storage (holds 1 0) . . . .  $4.95 92 . . . . . . . . . . . . . . . . . . . . . . .  on these 
FX80 . . . . . . . . . . . . . . . . . . In-Stock 
Disk Storage (holds 1 5) . . . .  $9.95 

93 . . . . . . . . . . . .  . . .  . . . . . . . .  I N·Stock 
Dlsk Storage(holds 50) . . . .  $26.95 FX1 00 . . . . . . . . . . . . . . . .  EPSON 

ROM Storage (holds 1 0) . . .  $ 1  9.75 MX80FT. . . . . . . . . . .  PRINTERS PACEMARK 2350 . . . . .  PRI NTERS 


PACEMARK 241 0 . . . . . . .  $SAVE$ 
MX1 00 . . . . . . . . . . . .  $$CALL$$ 

M O N  ITORS LETTER QUALITY STAR M I  CRO NTICS 

Amdek Color -, . . . . . . . . . .  $275.00 
 SMITH CORONA TPI $459.00 GEMI N 1  1 0X . . . . . . . . . . . . . . . . . . . .  $269 .00 
Amdek 300 Green . . . . .  . $ 1  49.!Y, 
GEM I N I  1 5X . . . . . . . . . . . . . . . . . . . .  $CALL$ 
Amdek 300 Amber . . . .  $1 49.00 SANYO 5 500 . . . . . . . .  $649.00 

DELTA 1 0  . . . . . . . . . . . . . . . . . . . . . .  $479.00 
GORILLA GREEN . . . . . . . . .  $88.00 DIABLO 630 . . . . . . .  $1 71 9.00 


CARDCO 64Forth R . . . . . . .  $55.75 

5 Slot Expansion 64 . . . . .  $54.00 Heemon R . . . . . . .  $29.75 Klndercomp . . . . . . . . . . . . . . . .  $21 .75 

Universal Cau. I nt . . . . . . .  $29.75 Turtle Graphics R . . . . . .  $49.75 Story Machine . . . . . . . . . . . . .  $23.75 

Printer Util ity . . . .  . . . . . . . . .  $ 1  9 . 75 Heswrlter R . . . . . . . . . . . . $38.75 F"'ce Maker . . . . . . . . . . . . . . . .  $23.75 

6 Slot Expansion . . . . . . . . .  $79.95 Grid runner R . . . . . . . . . . .  $29.75 Sn,ooper Trooper . . . . . . . . . . .  $29 . 75 

3 Slot Expansion . . . . . . . . .  $24.95 Attack of Mut Cam R . . .  $34.75 Delta Drawlng . . . . . . . . . . . . . .  $34.75 

Vic 20/64 Printer lnt . . . . .  S59.95 Turtle Tutor R . . . . . . . . . .  $29.75 Shamus 1 1  . . . . . . . . . . . . .  $24. 


1 025 Printer . . . . . . . .  $399.00 

1 020 Color Printer . $245.00 
1 027 Printer . . . . . . . .  $299.00 


4 ()() BUSINESS 
Super Cobra R . . . . . . . . . .  $33.75 

Aatro Chase R . . . . . . . . . . .  $33.75 

Frogger R . . . . . . . . . . . . . . .  $33.75 

OBert R . . . . . . . . . . . . . . . . .  S33 .75 


$89.75S89.7 5  
Battle for Normandy C/D . .  $26.75 Letter Perfect · ·  · ·  - · - · ·  
Knl9hta of the Deaert C/D . $26.75 Data Perfect. · ·  · · · · · ·  · · · 

. . . . . .  S26. 75 Text Wlzzard - · · · · · · · · · · ·$49. 75 Coamlc Balance C/D 

Gridrunner R . . . . . . . . . . . . .  $27.75 

Sword Point D . . . . . . . . . . . .  S24. 75 


BRODERBUND . 

Popeye R . . . . . . . . . . . . . . . .  $33.75 

Risk R . . . . . . . . . . . . . . .  . . . .  $42.75 


SPINNAKER 
Story Machine R . . . . . . . .  $26.75 

Face Maker R . . . . . . . . . . .  $24.75 

Kinde romp R . . . . . .  . . . . . .  $20. 75 
Fraction Fever R . . . . . . . .  $24.75 

Delta Drawing R . . . . . . . . .  $26. 75 


File Mana9er . . . . . . . . . . .  ·S69.75 
 41 0 Recorder . . . . . . . .  $75.00 

Home File M9r · · · · · · · · · ·S69. 75 61 o Disk Drive . . . . . .  $399.00 

1 050 Dlsi< Drive . . . .  $335.00 Bookeeper. . . . . .  . . . .  . .  $1 1 9.75 

POLICY 
I n-stock items shipped within 24 hours of order. Personal TO O R D E R  checks requ i re four weeks clearance before shipping. No 
deposit on C . O . D. orders. Free shipping on prepaid cash orders 

C A L L  TOLL F R E E  o r  send o rder to within the continental U.S. PA residents add sales tax. All 
Lyco C o m p  uter products subject to availabil ity and price change. Advertised 800- 2 3 3-87 60 P. O .  Box 5088 prices show 4% d i scount offered for cash, add 4% for Master 

J e rsey Shore. PA 1 7  740 Card or Visa. DEALER I N  QUIRIES I NVITED. 
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Received ----------

Circle 22 on inquiry card. 

featu res af 
3270 Software 
allows your microproces. 
sor to emu late a cluster 
of I BM terminal devices. 
The CLEO software provides the cluster emu lation and 
makes the ASCII devices look l ike an IBM 3278 CRT and 
3287 printer. 

If you r I B M  mainframe doesn't su pport remote 3270 
clu sters. you n eed remote batch com m u n  ications. 
CLE0-3780 Software is your answer. 

For fu l l  detai ls  contact Phone 1 ,  I n c  .. 46 1 North 
M u  lford Road.  R o c kford,  I L  6 1  1 0  7 :  p h o n e  ( 8 1  S)
397-8 1  1 0. 

Books 

cover, ISBN 0-931988-89-6, 
$12 .95. 

The ' Word Processing 
Book, Peter A.  McWilliams . 
Los Angeles, CA: Prelude 
Press, 1983; 320 pages, 14.5 
by 23 em, softcover, ISBN 
345-31105-1, $9. 95. 

Writing BASIC Adventure 
Programs fo r the TRS-80, 
Frank Dacosta . Blue Ridge 
Summi t, PA: Tab Books, 
1982; 228 pages, 13 by 21 em, 
softcover, ISBN 0-8306-1422­
2, $9.95. 

Yo ur First Business Com­
puter, Peter Luedtke and 
Rainer Luedtke . Bedford, 
MA: Digital Press, 1983; 224 

pages, 20.5 by 22 . 5  em, soft­
cover, ISBN 932376-27-4;$15. 

Your IBM PC, Lyle J. 
Graham. Berkeley, CA: Os­
borne /McGraw-Hill, 1983; 
592 pages, 16 by 23.5 em, 
softcover, ISBN 0-931988-85­
3, $16.95 . •  

In the August 1983 issue 
under Books Received , the 
correct page count for In­
troductory Reading in Ex­
pert Systems by Donald 
Michie should be 251 
pages. We regret any mis­
understanding this error 
may have caused. 

This is a list of bool<s received ,.at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, 
its purpose is to acquaint BYTE readers with recently published 
titles in computer science and related fields. We regret that we 
cannot review or comment on all the bool<s we receive; in­
stead, this list is meant to be a monthly aclmowledgment of 
these bool<s and the publishers who sent them. 

BYTE's · Bugs 
Bugs and Pointers 

Two sharp-eyed readers 
spied a pair of bugs snugly 
hidden iri Rirlaldo F .  Prisco's 
article "The Bazeries Cylin­
der: A Cryptographic Chal­
lenge" (June 1983 BYTE, 
page 352) . Both Bradley R .  
Mortensen and Bruno Tilg­
ner noticed that there are 
two Vs and no Bs in DATA 
statements 1830 and 1870 
(listing 1) .  The second V in 
each statement should be 
changed to a B .  

Tilgner, who translated the 
program in to Heɜ lett­
Packard BASIC, also offered 
a few pointers for using the 
program with those BASICs 
where the loop variable is 
tested on entry irlto the loop . 
Currently; the first cylinder 
will always be in the first 
position. To change this, line 
1210 should read 

FOR J = LEN(K$) - 1  TO 

1 STEP - 1  


If the keyboard contains 
more than one blank space, 
line 1750 will most likely re­
sult in an error. Tilgner sug­
gests adding GOTO 1730. 
LEN (S$) will then be set to 
its new value. Finally, K$, 
S$, and T$ must be allocated 
sufficient space at the begin­
ning of the program when 
used with those BASICs in 
which a string variable 
beyond a set limit needs ex­
plicit 4�mensioning. 

Dedicated to 

Righting Wrongs 


Jerry Pournelle accidental­
ly misirlformed his readers as 
to where to obtain the 
DEDICA TE/32 encryption 
program. (See " Interstellar 
Drives, Osborne Accesso­
ries, DEDICATE/32, and 
Death Valley, " July 1983 
BYTE, page 323 . )  The pro­
gram publisher and exclusive 
supplier is Merritt Software 
Inc . ,  POB 1504, Fayetteville, 
AR 72702, (501) 442-0914. • 

642 November 1983 © BYTE Publications Inc. Circle 365 on inquiry card. 



IV ER - R  

WORLD CLASS PRINTER. 


The Silver-Reed EXP 550. 
Breaking the tape is this fully electronic daisy wheel printer from a world leader 

in  the manufacture of typewriters and computer peripherals. Designed to offer 

the user precise control, the EXP 550 features carrier feed in u nits of 1 / 1 20 

inch and forward/reverse paper feed in units of 1/48 inch. You run superb 

letter quality hard copy quietly at 20 cps printing speed. Bi-directional printing 

can include bold face, superscript and subscript. Most important, your 

Silver- Reed EXP 550 is totally computer compatible. Interfaced with an appro­

priate host computer, it can print from sophisticated word-processing software 

like WORDSTA R *  at a surprisingly affordable price. 

• Letter Quality • Bold Face/Superscript/Subscript 
• Bi-Directional • Total Computer Compatibility • Quiet Operation • Emulates the Diablo 1 61 0** 

For more information, call 800/42 1 -41 91 .  I n  California, 8 0 0/252-7760. 

Ask for the Printer Sales Division. 

೥ See us atuཾ·ཿoth 4961 -5064. ܋ S i EEOઆOM!pઇઈઉઊ SILVER - REED AMERICA, INC. Fall 83 19600 Ver mont Avenue • Torrance, CA 90502 • 21  3/516-7008 
"WORDS TA R is a trademark of MICROPRO International Corporation 

·"Diablo is a trademark of XEROX Corporation 

Circle 421 on inquiry card. BYTE November 1983 643 



WHERE IS IT ? 

Wherever it is, we want it .  Maybe, just maybe, we're 
searching for your program, but we' ll never find it 
unless you call us. 

It  has to be good, though . Because we're the 
Software Guild'", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith'" label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they ' re only the beginning. Our goal is to 
have the best program in major categories on every 

644 BYrE November 1983 

popular machine. Of course, we can't do it without you. 
If  you ' re a program author or publisher, The 

Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best:  
programming. You can leave the manufactu ring, 
packaging, documentation, distribution and customer 
service to us . 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
outlets, department stores, book shops, and more 
places where software has never before been available. 



-( ᎅ \ -' 

· o · 

ᎄ 

Third, is royalties. Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur­
chase in quantity, so you aren't  left waiting while 
money trickles in. 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program. You can deal with 
other publishers and distributors, or market your pro­
gram yourself, while it is in Softsmith distribution. 

We know you 're out there, working and dream­
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 

So call us, wherever you are. 
Contact Regina Roberts at (4 1 5  ) 48 7-5200. 
Or write: . .  
The Software Guild 
293 5 Whipple Rd. 
Union City, CA 94587 

The Soft\Vare Guild ..
(415)487--5200
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A 

What's New? 

PRODUCTS FOR THE IBM 
PERSONAL COMPUTER 

lillll l l l l l l l l l l l l l l ll l llll 

Double Capacity Quietly 

The P.C.  Horizons bus­
expa nsion chassis, the PC­
XTRA. can double the ca­
pacity of the option­
adapter board in the IBM 
Personal Computer (PC) . 

The PC -XTRA increases 
the IBM PC's capacity to 
ten option slots with its six 
expa nsion slots. power 
supply, direct extension. 
and without extra noise. 

The addition of a l l  

special options i s  possible 
without filling the plug-in 
and back-panel spaces and 
without hardwa re or soft­
ware modifications. 

The reta il price of PC­
XTRA is 5680. It is avail­
able from P .C .  Horizons, 
Inc. .  200 North Tustin 
Ave . .  Sa nta Ana,  CA 
92705, (7 J 4) 953-5396. 
Circle 650 on inquiry card. 

Communications Card to Plug-In 

The ldeacomm J 200, a The speed is automatically 
plug-in card offering fast selected by the card ,  
rel iable communications which costs 5 5  45 .  Contact 
for the IBM PC. is offered IDE Associates Inc . ,  7 
by IDE Associates .  A Oak Park Dr., Bedford, 
3001 J 200 bits-per-second M A 0 J 7 3 0 ,  ( 6 J 7 )  
integral modem, it has an 2 75-4430. 
RS-232C interface that can Circle 66 1 on inquiry car d .  

be used as a serial port. 

646 November 1983 © BYTE Publications Inc. 

VIdeotex Decoder 
A software product for 

the IBM PC and compati­
ble computers acts as a 
videotex decoder enabling 
microcomputers to access 
videotex and Telidon ser­
vices . It costs S 280; in 
Canada it is 5 3 50.  For an 
extra 5 50 Microstar will 
update the software to re­
flect changes in videotex­
protocol standards. Con­
tact Microstar Software 
Inc. ,  687 Ma nsfield Ave . .  
Otta wa . O n  tar io K2A 
2 T 5 ,  C a n a d a ,  ( 6  J 3 )  
722-7426. 
Circle 744 on inquiry car d .  

Lease Software 
Annua lly 

Plan Trac is a time-, 
resource-, and cost-a naly­
sis software system for 
strategy p lanning that 
prov ides  c r i t i ca l  path 
method (CPM) schedul­
ing. It is user controlled, 
menu driven, and can 
nandle systems of up to
J 2 ,  500 ˂odes. It provides 
the project ma nager with 
CPM-network planning, 
analysis (time . . resource, 
and cost) , progress report­
ing.  network drawing, 
and interfacing . 

Plan Trac is not sold; it 
is offered on an annual 
renewable-license basis. I t  
runs on IBM PC -DOS, 
Radio Shack  TRSDOS, 
and CP/M-based systems. 
For deta ils, contact Com­
puterline Ltd . ,  95 Merry­
mount Rd. ,  Quincy, MA 
02 J 69, (6 J 7) 773-000 J .  
Circle 65 1 on inquiry car d .  

Ma nage 
Projected Costs 

The PC/MIS (P  roject 
Cost/Ma nagement Infor­
mation System) provides 
the project manager with 
project-pla nning, schedul­
ing, budgeting, and per­
f o r  m a  n c e - m o n i t  o r i n g  
capabilities. It runs on the 
IBM PC and other com­
puters using PC -DOS, MS­
D OS operating systems. 
and CP/M-based systems. 
The user can test and 
evaluate cost implications 
of a lternative labor com­
binations and can track 
cost-plus-fixed fee, unit­
rate, and lump-sum con­

tracts. It a lso features 
bui lt-in audit routines that 
check time-sheet and dir­
ect-expense data entries 
for consistency regarding 
project budgets. demon­
stration package is avail­
able for 5 95,  which can be 
applied to a total cost of 
5895 . Contact Davis and 
Assoc iates I n  c . ,  J 6 5 5  
Peachtree Rd. NE, Atlan­
ta , GA 30309, (404) 
875-0793 . 
Circle 660 on inquiry car d .  

Colorful Printing 
Color-printing software 

tools from Application 
Te c h n i q u e s '  R a i n b o w  
Writer fami ly make it easy 
for IBM PC owners who 
have a color printer to 
produce color output us­
ing their existing applica­
tion software. 

The Rainbow Writer 
Color  Screen Gra b ber 
( 5 99) lets you capture. 



Announcing 
The best 6502 Assembler in the World 

Now. The kind of high-level support Extensive Macro Libraries 
you'd only expect to find on a main 
frame. Memory Constant Declarations: 
ORCA/M (Hayden's Object Relocat- o Integer 

able Code Assembler for Micros) o Character 

lets you develop sophisticated o Four-byte Integer 
applications with the speed and ease o Hexadecimal 
of a high-level language, yet retain o Floating Point 
the control and efficiency that only Relocatable object module 
assembly language can give. generation 

Here's what ORCA/M gives you: Fast assembly directly to disk 

The Editor 

Co-resident screen editor: 
o Global search and replace 
o Block move 
o Entry of non-keyboard characters 

Supports lower case adapters and 

Operating system interface: 
o Supports a variety of configurations 
o User-modifiable to allow linkage of 

custom drivers for peripherals 

64k RAM supported, 48k required 

shift-key modification This unique array of features and 

SO-column: horizontal scrolling with functions speaks . for itself: the 

40-column displays power of ORCA IS unsurpassed. 

The System 

The Assembler Program segmentation: Monitor: transparent control of 
o Selectively assembly individual system from one command level 

All features are documented clearly 
and extensively. Source listings for 
the subroutine and macro libraries, 
as well as the operating system, are 
included.Macro language features: 

o Conditional assembly of source and 
macro files 

o Separate source and macro files 
o Nestable macros 
o Parameter mid-string and string 

search functions 
o Symbolic parameter assignment 
o Numeric, string, and boolean type 

parameters 
o Parameter subscripting 
o Global communication between 

macros 
o Macro expansion loop control 
o Count, length and type parameter­

attribute functions 

Circle 208 on inquiry card. 

subroutines . 
o Global and local scope of symbols EUtended D1sk Commands: 

o File copy 

The Linker o File undelete 
o Catalog sort 

Produce executable binary files 
0 Wildcard filenames 

from relocatable object modules 
Disk ZAP: Built-in disk sector 
editor 

ORCA. If you're serious about 
developing 6502 software, it's the 
one to have. 

Available from your local dealer, or 
call:Link routines from library files 

Link subroutine re-assemblies 

: Define a new origin for prev iously 
assembled code 

Optimized DOS 3.3 compatible 
operating system 

800-343-1218 
(In MA call 617-937-0200) 
ORCA/M: 21609 

Invoke at assembly time or by 
command 

Subroutine libraries: 
o Floating point and 

double-precision routines 

o Tra nscendental functions 
o Hi- and !o-res graphics 
o Multiple-precision integer math 
o Input and output 

DEN SOFTWARE 

Apple II or lie disk, 48k, DOS 3.3 
Two drives and 64k recommended IntroductoryPrice:$99.95 

$149 .95 
After September 30, 1983 

ORCA/M is now also the 
best 65C02 assembler, 
supporting all 27 new 
opcodes. New hardware 
support includes the lie 
80 column board and 
disk emulators for the 
Legend TM 128K card and 
l ie extended memory card. 
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J 
What's New? 

edit. save, recall, rotate, 
and print color-graphic 
images produced on the 
IBM PC adapter. It sup­
ports the Integral Data 
Systems '  Prism Printer, 
the Transtar 3 1 5 color 
printer, the IBM Graphics 
Printer, Epson Graftrax 
pr inte rs ,  a n d  O k idata 
printers. 

The Rainbow Writer 
Co lor  Text Formatter  

( S  1 49)  enhances existing 
word processors to sup­
port color text, inter­
c h a ra cter  p roportiona  l 
spacing, and merged color 
graphics for Prism print­
ers. For deta i ls ,  contact 
Appl ication Techniques 
Inc. ,  80 Townsend St. ,  
Peppere l l ,  MA 0 1  4 6 3 ,  
( 6  1 7 )  433-520 1 . 
Circle 664 on inquiry card. 

Interactive-Control Workstation 

A general-purpose in­
terface bus (GPIB) for the 
IBM PC the GPIB-PC is 
unique due to its small size 
(a ha lf-size slot in the IBM 
PC-XT), its high speed 
(300K bits per second) , an 
NEC 72 I 0 controller chip, 
and software. 

The new IEEE-488 inter­
face converts the IBM PC 
into an instrumentation 
worksta t ion  c o m p l  ete 
with software. The inter­
active-control program is 
used to program GPIB 
devices to measure system 
performance, debug ap­

plication programs, and 
l o c a te m a  l f u n c t i o n i n g  
devices o n  the GPIB. The 
transfer of large data files 
is possible with an IBM 
PC DMA controller. The 
circuit card can perform 
high-speed transfers of 
300K bits per second be­
tween the GP/B and the 
IBM PC memory .  Com­
plete with documentation, 
the unit costs s 385 . Con­
tact National Instruments, 
I 2 I 09 Technology Blvd . ,  
Austin, TX 78759.  
Circle 652 on inquiry card. 
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The Color Biz 
PC Saver 

Protect your IBM PC is printed on the PC 
disk drives from environ- Saver. It reta ils for 5 9 .95 
mental contaminants such 
as smoke, dust. and li­
quids with this rectangular 
card that covers the flop­
py-disk openings. A full­
color command summary 

and is available from the 
Color Corp . ,  208 North 
B e rk s h  i r e ,  B l o o m fi e l d  
H i l ls, M l  480 1 3 , (800) 
5 2  1 -0793 . 
Circle 659 on inquiry card. 

A Data-Acquisition 
Fam ily for the PC 

The DT280 1 Series from 1 6-bit boards a re s 2 I 70 
Data Translation provides for the DT280 1 /5 7  1 6, and 
a fu ll l ine of plug-in data­ 5 2270 is the price for the 
acqu isition and control DT2805/5 7 I 6. For infor­
boards for the IBM PC in­ m a ti o n ,  conta ct Data 
eluding upgraded high- Translation, 1 00 Locke 
speed, h igh-reso lut ion,  D r . ,  M a r l b o ro ,  M A  
1 6-bit, and ana log-to-digi­ 0 1  752 ,  (6 1 7) 48 1 -3 700. 
tal versions. A high-speed Circle 655 on inquiry card. 

version of the DT280 I ,  the 
DT280 I A, offers I 2-bit 
throughput rates of up to 
27,  500 samples per sec­
ond. The DT2805/5 7  1 6  
(low-level input) and the 
DT280 1 /57 I 6 (high-level 
input) provide full I 6-bit 
ana  log- input reso lution 
based on eight d ifferentia l 
input channels with soft­
wa re-programmable ga in . 
The DT280 I is S 1 34 5 .  The 



ོ 

OTOK 

1 

Model Otv. 1 O!rtlQ_ 

I 

- הדגב א·· ཽ ·' 

SJ-t!!f£ ೟ 

ᎁULU TIUN WAᎂ 

Maxell Floppy Disks 
The Mini-Disks 

with maximum qual ity. 

PACIFIC EXCHAN GES 
I 00 Foothill Blvd . .  San Lu is  
San Luis Obispo. CA 9340 I .  
I n  Cal. call (800) 592-5935 or (805)543- 1 037 .  

Circle 347 on inquiry card. 

HEATH H-19/89 OWNERS 
EXPAND YO UR SYSTE M 

WITH THIS SI NGLE 

P.C. BOARD 
• Color Graphics 

w I 32 Sprites16K Ram 
• 6 To ne M usic Stereo 

Dual Noise Ge n .  
With 4 1 / 0  PortsઅPelectronics $299 .OO 

Box 86491 Visa & 
San Diego. CA 92086 MasterC ard 
(619) 267-7547 Accepted 

Circle 391 on inquiry card. 

@TDK . 
The heart of your system . 

0 
--f:11s -ᎀ -· 

LI FETI M E  WAR RANTY 

Floppy Disks 
DEALERS WELCOME 

SYSTEMS PRODUCT EXCHANGE 55 1 5  N.W. 74 Ave. • Miami. FL 33 1 66 
(305) 885-4774 • 1 -800-432-51 1 5  FL 

Circle 455 on inquiry card. 

EXCLUSIVE - FREE 
MANUFACTURER'S WARRANTY 

e Prices are the lowest available. 

FDD10Q-8 $225 $200 
·FDD200-8 $275 $250 

·Additional quantity discounts available. 
With the FDD-200.8. you buy twice the storage 
capacity at a nominal cost increase. 

Shugart­
Compatible Drives 

FDD10Q-8 
FDD200-8 

e No other company
can offer the manufac­

turer's 90-day warranty at no 
extra charge. 

e All warranty work is accomplished at the manu­
facturer"s factory authorized service center. 

e We ship from existing inventory. Vlsa/Mastercharge઄Disk Drive Services 
689 L South State College Blvd . .  Fullerton. CA 92631 
( 7 1 4) 526-1992/Call Collect: Mail Order: Add $7 
Shipping. California residents add 6% sales tax 

Circle 205 on inquiry card. 

II  + Paper Tape 1/0 Is This Easy 
0101 1010001 010 : . : . : . : . : : . : : . : . : . : : . : .  

0101010010100 . : . : . : . : . : : . :  . • : . : : .  : . 
minute you're without, the next yo 

and running!  Just plug into your APP 
PLUS. A neat and complete package. 
Model 600-1 Punch - 50cps, rugged 
Model 605 Reader - 1 50cps 
Parallel In terface Board/Cable 
Data Hand l ing Program 

conversion available. TRS·80 
soon. ADDMASTER CORP. 416 J 
Serra Dr., San Gabriel,  CA 91 776 • 

Circle 10 on inquiry card. 

REFERENCE---REPAIR 
FOR THE 

APPLE II® COMPUTER 
For tho Technician: Theory ol  operation. complete 
schematics (all revisions) scope & test point documen· 
tation with scope photos & I. C .  1og1c guide . 
For tho Novice: Step by step disassembly instruc­
tions lor computer and disk drive. I. C .  replacement 
charts. and trouble-shooting inlormahon in laymans 
terms . 
The first complete reference and repair guide lor the 
Apple I I "  or Apple II Plus'"' Computers with the Disk 
I I Drive & controller. 

Money Back Guaranteed 
Only S45.00 postpa1d ( U  S . ) 

Digital Doll 
2632 W. Baseline
Mesa. Arizona 85202 
(6021 831 -5064 

Visa & MasterCard Accepted 
C .O. D. (add 165)

OutSide U . S . (Add 3 . 50) 

Coming Soon: Reference-Repair for the 
Apple t/e00 & Franklin Ace 1000" . 

Circle 142 on inquiry card. 

Printer Cables 
- Parallel -

ALTOS 

ATTAC H E  $3S 
ATARI ·00* 

C E NTRO N I CS 

COLUMBIA 

EAG L E  

I BM-PC 

KAY PRO 

ᴴ3s .oo "' OSBOR N E  

SANYO $3Tl-99 s.00*- S  E R  IAL ­
ATTACH E  COM . 

RS2 32 IDB25P) 

19 conductor 1 -8. 20) 

CABLES UNLIMITED 4030 Wabaska Dr. San Diego, CA 92 1 07 61 9-222-3366 
" ( A  Rt•..,ldt•nh Add h'Yu S.tlt•' l.t"\ t$2 \4) 

Circle 512 on inquiry card. 

CP/ M CROSS 
SOFTWARE 

for the NS16000 
INCLUDES:* Cross Assembler * * Cross Linker * * Debugger * * Librarian * * Pascal Cross Compiler * 

Pri ces start at 
$500 for Assembler only. 

CORPORATION 1283 Mt. View-Alviso Rd. Suite B Sunnyvale, CA 94086 
408/745-7818 

Circle 436 on inquiry card. 

WE LOVE TO PASS 
THE BUCK ! 

We \\ill do our 

IJCsl lo beat an)· 

cumpctitor's price. 

DYNAMIC RAM 

STATIC RAM 

EPROM 

ZBD FAMILY 

4164 
4 1 64 
4 1 1 8  
4 1 1 6  

6 1 1 BP·3 
6 1 1 BLP·3 
8284P·15 

58125 

2784 
2764 
2732 
2732 
2716 

2716·1 

ZBDA 

!808 

20Ckls 15.30 
15()!s 5.50 
20\. 1.60 
1 5(ku 1.75 

I SOns 95.10 
1 5  0na 5.60 
1 5(11"11 35.00 
150n• 5.00 

JODn1 .5.60 
250ns 5.80 
45()1s 4.10 
35Ckls 4.85 
450ns 3.50 
JSC.u 4.70 

CPU, CTC. PIO 13.00
DART 9.00 

OMA. SI0/0/2 1 3.00 
CPU, CTC, PIO 1 1  .00 

IORTHWEST MICROCHIPS DISTRIBUTORS 
1730 Vi<lw Driv1 S.E. hrt Orc%r11. WA 11311 

1201) 1171·1291 1eall •JtiMI 

TERMS: S10.00 Minimum Order. Money Order, Cashiers Check. UPS 
COO. Washington Residents add 7.8% tax. Shipping and Insurance 
extra. Quantity discounts available. Ask lor our catalog. 

PRICES SUBJECT TO CHANGE. 

Circle 332 on inquiry card. 



_ What's . New? 

Ariel Real-Time 
Spectrum Analyzer 

The RTA 33 1 is a YJ -OC­
tave real-time audio-fre­
quency spectrum analyzer 
for the IBM PC that plugs 
into a single expa nsion 
slot. By dividing the audio 
spectrum into 3 1  third­
octave bands for 20 Hz to 
20 kHz. it interactively 
displays the relative amp­
litudes of each frequency 
band. More than 20 sec­
onds of audio can be 
stored in 5 1 2K bytes of 
memory. Assembly-ian­

guage subroutines handle 
high-speed operations and 
are accessed from BASIC .  
Other features include an 
on-board pink-noise gen­
erator. digitally controlled 
gain. user-defined weight­
ing, and more. The RT A 
33 1 sells for 5 649.95 from 
the Ariel Corp . ,  Suite 84. 
600 West I 1 6th St. .  New 
York, NY I 002 7 ,  (2 1 2  ) 
662-7324.  
Circle 657 on inqu iry card. 

Display Waveforms 
on Your Monitor 

Wave Display is a soft­
ware package for the IBM 
PC that can display multi­
ple waveforms captured 
by a data-acquisition sys­
tem .  The acquired data 
can be hexadecimal, octa l , 
or decimal and is imme­
diately stored on the disk 
drive. The data stream 
displayed on the screen 
ca n be 5 I 2 through 4K bits 
in the horizontal resolu­
tion with a maximum of 
1 2  bits vertically. It pro­
vides automatic readouts 

of frequency and voltage 
levels, signal averaging. 
and supports hard copy to 
dot-matrix printers. Wave 
shapes can also be created 
by using any text editor or 
word-processing software 
o r  by p r o g r  a m m i n g  
BASIC .  The package costs 
5 99 .  95 and is available 
from Epic Instru ments 
Inc. ,  55 1 -G Foster City 
Blvd . ,  Foster City, CA 
94404, (4 1 5) 5 74-908 1 .  
Circle 658 on inquiry card. 

6SO November 1983 © BYfE Publications Inc. 

PC-Path, 
CPM for the PC 

PC-P ath is a critica I 
p a t h  m e t h o d  ( C  P M )  
scheduling program for 
the IBM PC that can han­
dle up to 500 activities per 
network. Node numbering 
is fu l ly ra nd o m .  The 
reports that are ava ilable 
include data edit calen­
dar. summary. schedule. 
and bar chart. PC-Path is 
designed to work with any 
project manager who 
needs to control small to 
medium projects using 
CPM scheduling capabili­
ties. It costs S 500 and is 
available from Viplan. 823 
Bradwell. Houston .  TX 
7 7062, (7  1 3) 486-47 1 8. 
Circle 665 on inquiry card. 

Three in One 
For the IBM PC 

CP + combines three 
products in one software 
package. Features include 
a computer-a ided instruc­
tion tutorial on the basic 
operations of a personal 
computer, an English-lan­
guage front-end interface 
suitable for new users. and 
a package of file-ma nage­
ment utilities. It includes a 
m e n u - b u i l d i n g  fa c i l i ty 
called START + .  

It is ava ilable for the 
IBM PC and other selected 
MS-D OS-ba sed syste ms  
including the Victor 9000 
and the Tl Professiona l .  
The retai l  price of  the 
1 6-bit version is S 200. 
Contact Ta urus Software 
Corp. .  3685 Mt. Diablo 

B l v  d . .  L a fayette .  CA 
94549. (4 1 5) 283-7222 .  
Circle 663 o n  inqu iry card. 

IBM Mass Storage 
Three formatted con­

figurations of 5-. I 0-. and 
20-megabyte h a rd-disk 
subsystems are availab le 
for the IBM PC and the 
DEC Rainbow I 00. 

Mass storage is over 5 
times the speed and up to 
1 3  5 times the capacity of a 
floppy disk. A hard disk. 
controller card. host-inter­
face card. power supply. 
externa l  enclosure. and 
cabling comprise the hard­
ware included with the 
system .  Each system is 
equipped with software 
support for PC-DOS 2 .0 
or CP/M 80-86 and a util­
ities package that includes 
MEMDISK 2 .0 .  

The 5-megabyte hard­

disk subsystem is S 1 595, 
the I 0-megabyte is S I 795. 
and the 20-megabyte is
S 1 995 .  Contact Chris/in In­
dustries Inc . .  Computer 
Products Division. 3 1 352 
Via Colinas # I  02.  West­
lake Village. CA 9 1 36 1 ,  
(2 1 3) 99 1 -2254 .  
Circle 6 5 4  on inquiry card. 

Fast Backup 
for the IBM PC-XT 
The backup subsystem 

for the hard-disk version 
of the IBM PC. Sysgen Im­
age includes a controller. 
drive electronics. and a 
cassette-tape drive. It is 
software-compatible with 
e i t h e r  P C - D O S  o r  



We've got 
A.C. Nielsen's number 

DHL!"1 Worldwide Courier Express now makes 

time-critical deliveries overnight throughout the U.S. 
While other companies were More on-time deliveries to and technology to stay ahead. 

sti l l  hand-counting bags of mai l ,  more places around the world DHL uses 727s, Lear jets, 
A.C. Nielsen Jr. was finding new than any other express courier. helicopters and its large fleet of 
ways to gather vital marketing Service to 97% of the trucks to speed urgent documents 
information for America's business and packages on their way 
via computer. 

"Fortune30,000 SOO:' 
locations. -all  across America. 

And today Nielsen can depend Like Nielsen, DHL has spent mi l­ Service this fast and re l iable 
on DHL to help stay ahead of lions on state-of-the-art equipment makes businessmen l ike Ni elsen 
competition. feel, "DHL is the next best thing to 

"For overnight deliveries of time­ taking it there yourself:' 
critical data anywhere in the U.S., In today's business world, any­
I can count on DHL-their figures thing less than the best isn't good 
speak for themselves," says Nielsen. enough. 

That's why Nielsen says, 
"DHL rates with me:· 
For information, call your local office 

of DHL Worldwide Courier Express. 

Circle 139 on inquiry card. 



CP /M-8 6 .  It performs 
complete archiva l  backup 
of information on the PC­
XT's hard disk at the rate 
of 2 . 5  megabytes per m in­
ute. Storage capacity is 20 
megabytes. Two backup 
modes are Preserve, which 
backs up data from an in­
dividual disk volume and 
restores the data on an in­
dividual disk volume in an 
image fashion. and File­
save, which a llows in­
dividual files or groups of 
files to be saved from the 
hard disk to the strea ming 
tape and vice versa . The 
price is 5 995 .  Contact 
Sysgen Inc. .  4 7853 Warm 
Springs Blvd . ,  Fremont 
CA 94539, (4 1 5) 490-6 770. 
Circle 656 on inquiry card. 

Electronic Catalog 
Full of PC Supplies 
One 5 V4 -inch. single-

sided disk provides instant 
access to menu-driven in­
formation about a wide 
range of IBM PC-compat­
ible products such as pe­
ripherals, software (home, 
business, education. and 
enterta in me nt) , books ,  
supplies, and accessories. 
IBM guarantees qual ity 
and satisfaction. 

The Electronic Catalog 
for IBM Personal Com­
puter Owners is 53 and is 
avai la ble from Interna­
tional Business Mach ines 
Corp . ,  POB 3 1 48, Wall­
ingford, CT 06494, (800) 
IBM-2468; in Alaska and 
H a w a i i ,  ( 8 0 0 )  5 2 6 ­
2484. 
Circle 653 on inquiry card. _ 

What's New? 

Relay Can Send, 
Receive, arid Print 

Relay is a communi­
cations-software package 
that can sim ultaneously 
send and receive mes­
sages or files between IBM 
PCs while printing loca lly. 
It can a lso communicate 
with ma infra me hosts and 
operate as  an APL ter­
minal .  In addition to inter­
PC communications, Relay 
enables access to com­

puter-service bureaus such 
as Dow Jones, Compu­
serve, and the Source, 
other ma inframes, and 
other PCs.  I t  retails for
S 1 49 and is available from 
VM Personal Computing 
Inc . ,  60 East 42nd St., 
New York, NY 1 0 1 6  5 ,  
(2 1 2) 697-4747 . 
Circle 662 on inquiry card. 

PRINTERS 

Extended Character 
Set Printer 

The Compucorp 32/40 to 1 92 cha racters and will 
ECS (Extended Character accept add it iona l  user-
Set) is a daisy-wheel print- constructed characters. 
er that can accommodate The 3 2/40 ECS sells for 
scientific- and technical­
typing applications as well 
as word processing with­
out changing printwheels. 
Other printwheels offered 
by Compucorp contain up 

5 3  295 and is available 
from Compucorp, 22 1 1 
Mich igan Ave . ,  Sa nta 
Monica, CA 90404. (2 1 3) 
829-7453 . 
Circle 678 on inquiry card. 

Matrix Printers Built 
for Heavy Duty 

The PLP-8 series of so­
and 1 32-column matrix 
printers is designed for list­
ing, invoicing, labeling, 
and letter printing. Both 
printers incorpo rate a 

652 November 1983 © BYfE Publications Inc. 

heavy-duty 9-needle head 
to print 1 - to 6-part forms 
at speeds as high as 270 
cps. Head travel is 27 inch­
es per second, and the 
tractor-feed line advance 
requires 35 mi lliseconds. 
Standard equipment in­
cludes a para llel interface 
and  adj usta ble tra ctor 
feeds. Sixteen form lengths 
are front-panel selectable 
with 32 positions of ver­
tica l and horizontal tabs. 
Perforation-skip is switch­
selectable. Print features 
include 9 by 7 characters 
with true ascenders and 
descenders as wel l  as un­
derlining .  Character gener­
ation is EPROM-based . 

A serial interface that ac­
cepts data rates ra nging 
from I I 0 to 9600 bps, cur­
rent loop, Xon/Xoff, and 
DTR data restra int is ava il­
a b  l e .  T h e  80-co l u m n  
PLP-8 costs 5 6  75 ,  and the 
1 3 2-co lumn vers ion is 
5 895 .  Quantity and OEM 
d iscou nts a re offered .  
Contact Practical Automa­
tion Inc . .  Trap Falls Rd . ,  
Shelton, CT 06484, (203) 
929-538 1 .  
Circle 677 on inquiry card. 

Letter-Quality 
Printer for the PC 
The Model 2050 is a 

new member of the Spin­

. 
writer family that is fully 
compatible with the IBM 
PC and its application soft­
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lr 4 · H e a r t  o fTEXAS COMPUTER SYSTEMS 
Toll Free 1-800-433-5 184 

CORVUS 
HARD D I S K  D R IVES complete from $1 649 
Single and multiuser HARD D R IVES for al l  brands of computers 

One or several computers can share A HAR D DISK. 

1 DRIVE in  Cabinet 
4 0  track single si ded . . . .  S t 99 
80 track (dual  sided 40 track) . .  $299 
t 60 track (d  ual sided 80 track . $399

1 D R IVE D ou ble Cabinet 
40 track s ing le  soded . $259 
80 track (dual soded 40 track) $349 
t 60 track (dual sided 80 track) . $449 

BARE D R IVES O N LY 
40 track single soded . $ t 65 
80 track (dual siҽed 40 track) SCALL 

2 D R IVE Double Cabinet 
40 track s ingle sided . . . . . .  $399 
80 track (dual  sided 40 tracks) . $599 
t 60 track (dual sided 80 tracks) $799 

Drives in cabinets come assembled 
and tested with power supply. Order 
cable separately. 

t 60 track (dual soded 80 track) SCALL 
8 inch S l iml ine sgl/dbl sided $CALL 
Winchester Hard Drives 5 Meg . .  $399 

CALL IF YOU FIND A LOWER PRICE ON DR IVES 

Hard D rives support i n g  both DOSPLUS and LDOS 

P RI NTER CABLES AND 

ེླཱྀ ླྀཷྲྀ;ཱུ rཱིུ ;nི೜೛೚೙n೘BLE 

,.
t OO  · t 20 - 1 60 CPS 
Bidirectional Logic Seeking 
Friction and Tractor 
9X9 Dol Matrix 

Super Script-Subscript 
Underlining 
Backspacing Doublestrike 
5, 6. 8 1/2. 1 0. 1 2  and 17 Pitch 

True Decenders Programmable Line Spacing 
High Res-Bit Image Block Graphics SIX (6) MONTH WARRANTY· 

GEMINI 1 0X (9 I nc h  Carriage, 1 20cps) Friction and Tractor . .  . $CALL 
GEMINI 15 ( 1 5  I nch Carriage, 1 00cps) Friction and Tractor . . . . .  $CALL 
GEMINI 15X (15 I nc h  Carriage, 1 20cps) Friction and Tractor . .  . $CALL 
DELTA 10 ( 10 I nch Carriage, 1 60cps) Friction and Tracto r  . . . $CALL 
STAR Printers can be i nterfaced with most computers on the market today, such as: 
Apple l l . l le . I I I  I I B M  PC I Osborne I Heath Kit H89 1 TRS-80 Model l .  l l . l l l .4 . 1 2 . t 6. t 00 

Zenith Z89.Z90.Z t 00 I TI9914A I Kaypro I Atari 400.800 I Commodore 64.Vic 20 
CALL FOR OUR LOW P R I C ES 

Smith-Corona® TP-1
LOW COST LETTER Q UALITY DAISY WHEEL PRINTER 

Your cho ice PARALLEL or S E R I A L  I nterface 

List Price $895 ... . .$ཻ. . . . .  $CALL 

TCS has the LOWEST PRICES on IN-STOCK PRINTERS! 

DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 
EPSON RX/FX 
C ITOH I!StOfTECiPMC 
DMP tOO 
DMP 200 
DMP 400 
OMP 500 
DMP 2 t 00  
ANADEX 950 t -A 
CENTRONICS 3521353 
OKIDATA 

SILVER REEDtBMC ( t  6cps) 
BROTHERtCOMREXIBMC ( t 6cps) 
DMP 2 t 00  ( t 601wp100cps) 
AS DAISYWHEEL I t  (.C0Cps) 
OWP • t o  (25cps) 
C tTOH F - t O  (<&0 CPS) 
NEC 35201353013550 
NEG 77 10f7730 

320K Bytes Tandon 01sk Drives 
OUADBOARD 64k - 256k memory. 
BMC RGB U ltra H 1  Res Color Momtor 
HARD DISKS 

Te xas 1 -8 1  7-274-5625 

TRS-80
• ; e  . , • . • . • • . • , • · . . . 

M O  D E L  1 2  a n d  M O  D E L  1 6  
MODEL t 2. t drive . 
MODEL t 2 .  2 drives 
TCS MODEL t2 version. 

. $CALL 

. $CALL 
$2995 

MODEL 1 6B . . .  Support up to 6 users. Run your whole office with 
hard disk capabil  it ies for about $1 000 per user! 
MODEL t 6B. t drive 
MODEL t 6B. 2 drives . 

Model 1 2  and Model 1 6  Accessories 
t 28K memory board (256K Max I . 
t 28K extra memory chips (RS)  . 
t 28K extra memory chips (TCS) 
Xenix Microsoft Multi-user Bas1c . 
Xenix Accounting Software 
Xenix Multiplan Spread Sheet Software 
M l l/1  2 to M 1 6  mult i-user upgrade k1t . 
DT/1 Video Terminal 

M O D E L  I V  

$CALL 
. $CALL 

. $629 

. $269 
S t 89 
$269 

$CALL 
$263 

$ t 339 
. $629 

MODEL IV. t 6K Cassette 
MODEL IV. 64K. 2 drives. RS-232 

. . .  . .  $825 
$CALL 

Model I l l  Color Com puter 
Al l  Radio Shack equi pment is shipped from our  store 

in Brady, Texas 

TCS M odel IV ,  64 K,  2 D isks 
Systems c o m e  wi th  1 80 D a y  Warranty 

$1 499 f"-E,€.\ . $1 699 
With standard 4 0  track s-'2.'3'2. Wolh 2 dual headed 40 
double dens1ty drives f\ track double density drives 

Over 340.000 bytes. Over 730.000 bytes 
Enhanced Model IV Operating System Enhanced Model IV Operating System 

Fully assembled and tested systems that are software compatible and functionally 
identical to Radio Shack units sold at computer stores for $hundreds more. 

CONTROLLER BOARDS are high qual ity double sided epoxy boards with gold 
plated contacts. 
POWER S U PPLY is  the linest switching type available. 
MOUNTING HARDWARE includes power and data cables. 
D ISK DRIVES are Tandon. the same ones used by Radio Shack . .  

4 0  track. double density. w i t h  a 5 m i l l isecond stepping rate. 

TCS MODEL I l l  D I S K  EXPANS I O N  K ITS 
1 Controller. Power Supply. Mounting Hardware & Instructions $249 
2 Contrr.ller. Power Supply, Hardware & one 40 track Tandon Drive $429 
3 CuntrolleҾ Power Supply, Hardware. two 40 track Tandon Drives $598 
3a 1\ o t  3 but with two 80 track drives (dual sided 40s) $79t 
3b Kot three but with two t 60 track drives (dual  sided 80s) $989 

TCS MODEL IV D I S K  EXPANS I O N  K ITS 
1 1  Controller. Power Supply. Mounting Hardware. o n e  4 0  Track Tandon Drive $479 
12 Controller. Power Supply, Mounting Hardware. two 40 Track Tandon Drives $649 
t 2A Kit t2 but with two 80 Track Tandon Drives . $629 
1 28 K•t 12 but with two 1 60 Track Tandon Drives . $849 

DAVON G  HARD DR IVES 
5 Megabytes o f  storage 
10 Megabytes of storage 

lrom S t  295 
$CALL 

t5 Megabytes ol storage . SCALL 
Network 1ng systems lor multiuser hard 
d 1sks. Tape and cartridge back up systems 
are alsoava1lable for IBM PC. APPLE I I .  and 
APP I l l .  

APPLE DISK D R IVES 
H1gh qual 1ty s l l m l l n e  dnves 

1 st dnve w/controtter $279 
2nd dnve . . . . . only $229 
Totally compat1ble w1th a l l  apple software $CALL 

H e a r t  ofTEXAS 
COMPUTER SYSTEMS 

P.O. Box 1 327 Arlington, Texas 76004-1327 

Toll Free 1-8()()-433-5 184 Texas 1-81  7-274-5625 



What's New? 

ware. I t  attaches to the 
IBM parallel printer port 
and prints normal text at a 
speed of 20 cha racters per 
second. Forms up to 1 6  
inches wide can be ac­
commodated . Print thim­
bles can hold up to I 28 
cha racters and can print 
two typefaces or a full­
character alphabet plus 

numbers. sub- and super­
scripting, and special sym­
bols that include interna­
tional and graphics char­
acter sets. The unit sells for 
S 1 2  50 and is available 
from NEC Information 
Systems Inc . .  5 Militia Dr .. 
Lexington.  MA 02 1 7  3 .  
16 1 7) 862-3 1 20 .  
Circle 6 7 6  on inquiry card.  

PERIPH ERALS 

Protect Circuitry 

The Wire Tree from Net­
worx is a four-outlet fil­
tered power source to pro­
tect persona l-computer cir­
cuitry and memory from 
voltage spikes. surges. and 
radio-frequency interfer­
ence. It also permits con­
trol of tota l-system power 

from a single. i l luminated 
on/off switch . The price of 
the Wire Tree is 5 69 .95, 
and it is available from 
Networx. 203 Harrison 
P l a c e .  B r o o k ly n .  N Y  
1 1  237 .  12 1 2) 82 1 -7555 .  
Circle 669 on inquiry card. 
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Cut Interference 
A surge suppressor/ 

noise filter protects sensi­
tive computer equipment 
by isolating it from equip­
ment interaction and from 
damaging h ig h-volta ge 
spikes and AC-Iine noise 
and hash. It can handle up 
to 2000-amp spikes and a 

maxim um load of 1 875 
watts. I t  comes with three. 
four. or eight outlets and 
can plug into any 1 25-V 
AC. 1 5-amp outlet. Con­
tact Indus-Tool. 325  West 
Huron St . .  Chicago. IL 
606 1 0  . 
Circle 675 on inquiry card. 

T -Switches, 
Two in One 

A Mini-T-Switch from In­
mac enables users to con­
figure computer systems in 
a lim itless number of ways 
while reducing by half the 
number of modems and 
printers required . For ex­
ample. one switch a llows 
two microcomputers a lter­
nate access to a common 
printer. The rack-mount­
able module combines 
two T-switches that en­

able two periphera ls to 
share a common 1/0 (in­
put/output) port. The Mini­
T-Switch is guaranteed for 
one year. Price is S 1 2  5 to 
S 230 depending on con­
figuration.  Contact lnmac. 
Depa rtment 1 2  7 ,  2465 
A u g u st ine  D r . ,  S a n ta 
Clara .  CA 9505 1 .  1800) 
547-5444; in Californ ia, 
1800) 547-5447 .  
Circle 67 1 o n  inquiry card. 



Last ye_ar our fire protection systems 
kept the heat off a lot of business owners . 

WHY J Bl£W ં
AཬL.-- THAT MoNઃ ) 
ON A Fe NWA L--­

AI<B SU཯S.SION
཭Y6Tei11 ,. lt--v N೗¢1<- t::NOW 

.... oHA NC཮ OF A Flf2ᎃ I N  A 

It's sheer wizardry the way Fenwal's suppression 
systems spot fire and snuff it out instantly. Our systems 
use the fastest way known of stopping fire, Halon 1301. 
It's perfectly clean and people-safe . That keeps down­
time to an absolute minimum. 

We've been building and perfecting our systems for 
more than 20 years. There are thousands installed 
around the world. Because Fenwal manufactures all its 

A཰ A<AC-TI Aཱ t..-1...-Y N i  l.--

Plus the attention of a lo cal factory trained wizard who's 
knowledgeable in cost efficient system configuration. 

Whatever you want to protect-valuable documents, 
computer rooms, communication centers, control rooms, 
switching rooms, anything at all that you can't afford to 
be without-we can do the job. 

For the name of your local Fenwal wizard, 
look in the Yellow Pages under "Fire Protection;' or 

own major system components, 
you get a system with components 
built to work together and backed 
by single source responsibility. FENWAI: 

contact the Castle at (617) 881-2000. 
Fenwal l ncorporated, 
Ashland, MA 01721. 
A Division of Kidde, Inc. 

Circle 187 on inquiry card. BYrE November 1983 655 
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Dual Video, Dual Display 
ID Systems Corporation split images to be dis-

has introduced the ID-200, played on separate mani­
a family of very high-reso­ tors. The ID-200 has 1 28 
lution graphics terminals down loadable fonts that 
that offer dua l-display ar­ allow user-created charac­
chitecture, infinite color­ ters and 1 6  levels of zoom . 
graphics patterns, NTSC It also has a palette of 8 or 
compatibility, zoom, pan, 1 6  funda menta l  colors 
and other features. The with 1 07 7  user-selectable 
ID-200 Series has a 1 280 graphics-pattern elements. 
by 480 pixel resolution The price is 5 4000. Con-
with a display-writing rate tact ID Systems Corp . ,  
of  up to 1 .  25 mil l ion pixels 4089 Leap Rd. ,  Hill iard, 
per second.  Eight win- OH 43026, (6 1 4) 876­
dows can be displayed at 1 5  95 .  
once. The terminal 's dual- Circle 668 on inqu iry card. 

video generator permits 

Master Your PC 
PC Master, a multifunc­

tion 1/0 ( input/output) 
card from the Vista Com­
puter Company, provides 
a host of features for the 
IBM PC PC XT, and com­
patibles. Included are one 
parallel printer port, two 
asynchronous serial ports, 
real-t ime clock/ca lendar 
with nickel-cadmium bat­
tery, joystick AID (analog 
to digital) input port, and 
Votrax speech synthesizer 

with amplifier and pitch 
and volume controls, al l 
on a single card. Software 
support includes a RAM 
d i s k  e m u l a to r, p r i n t  
spooler, Votrax subrou­
tines, and real-time clock 
ut i l i t ies .  Contact Vista 
Computer Co. Inc. ,  I 3 1 7  
East Edinger Ave . ,  Santa 
Ana, CA 92705, (7 I 4) 
953-05 23 .  
Circle 7 4 5  on inquiry card. 
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Reduce Costs 
of Development 

So larcom Technology 
has introduced an  8085A 
microcomputer board that 
is STD bus-compatible and 
designed to reduce prod­
uct­ and system-develop­
ment costs. The SCMT-85 
includes an 8 1 5  5-type 
2048-bit static MOS RAM 
with 1/0 ( input/output) 
ports and a timer. This sin­
g l e  c h i p  c o n t a i n s  a 
256-word by 8-bit RAM, 
two progra mmable 8-bit 
ports, a progra mmable 
6-bit 1/0 port and a 1 4-bit 
b i n a ry - p r  o g r  a m m a b  l e  
c o u n t  e r  /t i m e r .  T h e  
SCMT-85 a lso includes an 
ADC0809 ana log-to-dig­
ital converter (ADC) . The 
SCMT-85 sells for S 1 94 .  
Contact Solarcom Tech­
nology Inc . ,  POB 47 1 5  , 
Haywa rd, CA 94544 ,  
(4 1 5  ) 489-3 1 4 1  . 
Circle 673 on inquiry card. 

Color the 
Commodore 64 

Bytes & Pieces has  
developed a Color Shar­
pener that solves the 
color-resolution and inten­
sity problems of the Com­
modore 64. The electronic 
unit does not require sol­
dering, wiring, or opening 
of the computer because it 
plugs into the 64.  The 
price is S 1 8 .95 and it is 
ava ilable from Bytes & 
Pieces, 550 North 68th St . ,  
Wa uwatosa, WI  532 1 3  . 
Circle 674 on inquiry card. 

Infrared 
Touch Terminal 

For its touch capabil ity, 
the Touch Information 
Display (TID) uses arrays 
of infrared light-emitting 
diodes (LED) and photo­
transistor detectors a round 
the per iphery of the 

scree n .  Outputs res u lt 
when criss-crossing beams 
of infrared l ight are inter­
rupted. Because no screen 
overlay or mechanica l  
switches are involved, the 
optical approach is said to 





What's New? 

b e  more reliable than tech­
niques that rely on capaci­
tive or membrane screens. 

The TID's 1 2-inch diag­
o n a l  a m b  e r-p  h o s p h o r  
screen displays 2 4  lines of 
80 characters each. Up to 
648 active touch areas 
can be of any size or 
shape and are set up using 
a menu-driven ro utine 
stored in ROM . 

An Intel 8085 micropro­
cessor and  assoc iated 
memory handle both ter­
minal  and touch-pa nel 
functions in the TID .  It 
functions as a standard 
ASCII (American Standard 
Code for Information Inter­
change) term ina l  that  
e m u l a tes  t h e  c u rs o r­
addressing functions of 
the ADM-3A from Lea r­
Siegler. The TID is S 1 400 
and is ava ilable from Elec­
tro Mechanical Systems 
Inc. .  80 1 West Bradley 
A ve . ,  C h a  m p a i g n ,  I L  
6 1  820, (2 1 7) 359-7 1 25 .  
Circle 670 on inquiry card. 

Ready to Run 
A robotics-development 

subsystem for the Apple II 
and l ie consists of a plug-in 
interface board, a dua l-axis 
driver board,  and two size 
23 (50 oz.-in .) stepper 
motors. The A6 T/D inter­
face board plugs into the 
Apple lillie expansion slot 
and generates software­
controlled pulses that drive 
stepper-motor translators. 
The board can receive in­
put pulses from rotary en­
coders or similar position­
measuring devices . Posi­
tioning software enables 
users to run and develop a 

two-axis motio n-control 
system .  The price is S 365 .  
Contact  Rogers Labs ,  
27  1 0  South Croddy Way, 
Santa Ana, CA 92704, 
(7 1 4) 75 1 -0442.  
Circle 6 7 2  on inquiry card. 

SOFTWARE 

Larger Documents 
Can Join the Race 
A t e x t  p r o c e s s o r  , 

Sprinter-2, is designed to 
meet the demands of pro­
ducing books. reports. 
man uals, and other la rge 
documents. 

Bu ilt-in text-formatting 
commands include auto­
matic footnote placement 
and nu mbering. multi­
c o l u m n  fo rmats ,  a n  d 
header- and footer-l ine 
capabilities . The processor 
a lso includes a utomatic 
numbering of chapters, 
sections. and pages. You 
c a n  defi n e  o n e-word 
instructions and carry out 
any sequence of the com­
mands. A text file· can be 
printed without modifica­
tion on any of the sup­
ported printers in any type 
style; the optional spelling 
checker rs 1 2  5) is an ex­
pandab le  40, 000-word 
dictiona ry. and a l l  popular 
daisy wheels are sup­
ported (Diablo 630 and 
1 600. NEC. Oume. and 
more) . Sprinter-2 is written 
in Pasca l and is ava ilable 
for any computer using 
the Softech Micro-system 
p-System . Sprinter-2 costs 
S 3  50 and includes a users 
manual .  Contact Scenic 
Computer Systems Inc. ,  
1 48 5 2  N o rtheast 3 1 st 
C ircle, Redmond, WA 
9805 2,  (206) 885-5 550. 
Circle 688 on inquiry card. 
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Access to Dow Jones 
Teleminder is said to pro­

vide complete, automatic, 
and efficient access to the 
Dow Jones News/Retrieval 
da tabase .  With  Te le­
minder. database users can 
retrieve news and quotes 
on up to 360 companies 
with a single keystroke. 

Teleminder is available 
for 64K-byte Apple II and 
lie, 1 28K-byte Apple Ills. 
and IBM PCs. Teleminder 
connects to Dow Jones. 
recalls when you last got 
news, scans and retrieves 
news updates since that 
session. loads the informa­
tion onto a disk. and dis­
connects. News and stock 
quotes can be printed for 
review. For the Apple I l l  
and IBM PC. it's $325 .  
Contact Teleware Inc . .  
POB 729,  Pine Brook. NJ 
07058. (800) 225-0076; in  
New Jersey, (20 I )  882­
0466. 
Circle 776 on inquiry card. 

Collector Picks Up 
Loose Strings 

The Collector removes 
unused strings from Radio 
Shack TRS-80 Model IIIII 
BASIC programs.  Produced 
by Modular Software Asso­
ciates, the Collector takes 
the place of the TRS-80's 
ROM garba ge-collection 
routine, which sometimes 
causes the keyboard to 
lock. The Col lector is said 
to reduce these delays by 
as much as 95 percent. 

The Collector requires 
500 bytes of memory and 
2 bytes for each active 
string. It is supplied on a 
3 5 -t ra c k  s ing  le-de ns ity 
Model I formatted disk. It 
costs $ 24.95,  plus S 2 .50 
shipping, and comes with 
a manual and demonstra­
tion program.  Order it 
directly from Modular Soft­
ware Associates. 209 1 8th 
St. . Huntington Beach, CA 
92648, (7 1 4) 960-6668. 
Circle 777 on inquiry card. 

A Big Splash 
Frogger. the popular ar­

cade game, can now be 
played by one or two 
players on Atari 400/800 
and 1 200XL computers. In 
this fast-action game frogs 
must hop across a busy 

highway and over a rag­
ing river before they are 
safely home. Deta ils are 
ava i l ab le  fro m Parker  
Brothers. 50 Dunham Rd. ,  
Beverly, M A  0 1 9 1 5  . 
Circle 701  on inquiry card. 

IBM PC Matrix 
Manipulation 

Matrixpak is a set of 
matrix-manipu lation rou­
tines for use on an IBM PC 
equipped with the Intel 
8087 math coprocessor. 
Supporting seven data 
types (word, short, long. 
and binary-coded decimal 

integers; short. long. and 
temporary real numbers). 
the package can use al l  
available memory to oper­
ate on large matrices. 

Written in assembly lan­
g u  a g e .  t h e  p a c k a ge 
modules are designed to 
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SOFTW A R E  
LIST OUR 

APPLI ED SOFTWARE TECHNOLOGY 
VersaForm - - - - - - - - - - - - - - - - - - - - - - - - - - -­ _ $389 $252 

ASHTON TATE 
Financial Planner ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _  700 452 

BPI ACCOUNTING SYSTEMS 
GL/AP/AR (Each) _ _ _  _ _ _ _  _ _  395 285 

FOX & GELER Qu ick Code _ 295 1 84 
HOWARD SOFT 

Real Estate Analyzer I I _  _ _ _ _ _ _ _  1 95 1 35 
LATTICE C Compi ler _ _ _ _ _ _ _ _ _ _ _ _ _ 700 435 
LI FETREE Volkswriter __ _ _ _ _ _ _ _ _ 1 95 1 29 
METASOFT Benchmark __ _ _ _ _ 499 375 
MICROSTU FF Crosstal k _  1 95 1 29 
M ICROPRO 

Fl ight Simu lator ( IBM)  _ _ _ _ _  50 

Apple - - - - - · - · · · · · · ·· · 1 25 85 
IBM _ __ --­ 1 40 95 

Pfs: Report _ _ _  _ _ _ _ _ _ _ _ _ _ _ · · · · · · - - · - -· · · · 1 25 85 
SOFTWOR D  SYSTEM 

Mult imate __ 495 3 1 5  
SORCIM SuperCalc I I  295 1 85 
SYNPSE Fi le Manager 1 50 
WOLF Move-It 1 99 1 25 

Visicalc _ _ _ _ _ _ _  - - - - - - - · · · · · · · · · · · · · · · · · · - ­ 250 1 69 
Visif i le (Apple) 250 1 87 
Visif i le ( I BM )  300 2?5 

VisaWord w/free VisiSpeiL. 375 285 

TANDON T1 00-2 523900 
OKIDATA 92 $53500 

AMDEX COLOR I I  
H I  RES RGB 545500 

AST MEGA PLUS 64K 531 500 
NOVATION J-CAT 51 1 500 

EPSON FX 1 00 574500 
HERCULES GRAPHICS CD. 537500 

KOALA TOUCH PAD 
5 95oo 

H A  RDWARE 
LIST OUR 

HAYES M ICROCOMPUTER PRODUCTS 
Hayes Stack Ch ronograph 
(RS-232) _____ - - - - - - - - - - - -- - --- - -- - - -- - -- $249 1 85 
Hayes Stack Smart M odem 
(RS-232) __ _ _ _ _ _ _  _ --- - - --- - -- - - - - - - - - ---­ 289 2 19  
Smart Modem 1 200 
(RS-232) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -­ 699 51  1 

ADVANCED LOGIC SYSTEM (Apple I I )  
Z-Card _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - -­ 1 69 1 1 5  
Pri nter Mate (Paral le l )  ___ _ _ __ _ 99 55 
CP/M Card (W/ CP/M 3.0) 399 315 

MICROSOFT 
Softcard (Apple) ---- - · · · · · · -- - - - -­ 345 259 
Ram Card (Apple) ··-- - · · · · · --- - - · 1 00 75 
64K Ram Card ( IBM)  .. . . . . . . . . 350 249 

MPC PERIPHERALS (Apple) 
Paral le l Interface Card 

212 Auto Cat ... . . . . ·--------·····---­ 695 595 

PERSONAL COMPUTER PRODUCTS 

KRAFT & TG Joystick 
IBM _ _  . . . . . . . . . . . . . . . . . . . . . . . . 70 49 

S/S 0/D 10 Pk. ·· · · - · - - - - - · - · · - - - - - ·­ 49 28 
AMDEK MAl BOARD · · · · - - · - - - · · 599 495 
ELECTRONICS PROTECTION DEVICES 

Lime ·· · · - - - · · · · - - - - - - - - · · · · - - - - · · · · · · · · · ····· 90 63 
Peach ·- - · · · · · · · · · · · - - - · · · · - · - - - - - · · - · - · · - · -­ 98 69 

QUAD RAM 
Quadboard 64K . - - - - · - · · · · · · · · · · · · 395 295 
Quad l i nk  ·· · · · · - - - - - · · · · · - - - - - - - - · - - · - - · - - · 680 525 

PRINTERS 

Amdek 1 2" 31 0A ·--- -- - · · · - - - - - - · 230 1 89 
Quadchrome 1 7" -· - · - - - · · · · · - ----- 695 525 
Princeton G raph ics ... . . . . . . . . .. .  795 5 19  

CALL FO R OTH E R  SO FTWAR E & HAR DWARE P R I CES 
"International Dealer Enquiries Welcomed" 

MC-P APPLICATI ONS 
1 1 1  W. St. John St., Suite 307 
San Jose, CA 951 1 3  Phone (408) 293-3360 

Telex: 294207 MCPA UR 
HOURS: 8 a.m. t o  5:30 p.m. - Mon. - Sat. 

(Ph one Orders Only on Sat.) 

TERMS: Aft-prices subject to change. Cashier's check/ MO l  
Bank Transfer. Allow time for company o r  personal checks to 
clear. Prices reflect cash prepaid discount. VISA/ MASTER 
CARD / COD / PO's =3%. California residents add sales tax. 
SHIPPING: $4 per item for UPS surface ($8 for Blue Label); 
Monitors $20, Printers $25, within continental USA. 

(w/Cable) . . . . . . . . . . . . . . . . 90 68
Word Star w/Appl icard 
NOVATIONMICROSOFT 

Apple - Cat II ·· · · - - · - · · · · · · · · · · - · · · · · 389 275 

Fl ight S imulator (Apple) _ _ _ _  29 


Smart-Cat 1 03/1 21 .. . . . . . . . . . . . . 595 445 

PBL CORPORATION Smart-Cat 1 03.... . . . . 249 1 87 


Personal I nvestor- - - - - - - - - - - - - - - - - - 1 45 98 

PEACHTREE Appl icard 6 M hz .. . . . . . . . . . . . . . . . . . . 375 280 


Peach Pack (AR, AP, GL) __ 595 325 

SATELLITE SOFTWARE 

495 325 
 Apple ·· · · · · · · · · · · · - - - - ·····------ - · · · - - · · · - · - 65 45
Word Perfect 
CDC DISK DRIVE · · · - - - · - · - - · - - · · · · · - 265SOFTWARE PUBLISHING 

Pfs: Fi le VERBATIM DISC 

M EMORY CHIP SET 
VISICORP (64K/9 ch ips) ··· · · - · · · · · · · · · · · · · · - · - - 95 65 


Mennesman Tal ly  MT 1 60L 798 669 

NEC 7730 RO Paral le l . . . . . . . . 2595 2295 
VisiSchedu le -- - - - - - - - - - - - - - - - - - - - - - - - - 300 2?5 

MONITORS 
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· ·What's New? 

be called as subroutines 
from a user program; the 
routines can be linked into 
code generated by call-by­
reference BASIC. Pascal, 
and FORTRAN compilers. 
such as Micro Ware's 
RTOS-based compilers. as 
well as other assembly­
language programs. Con­
tact Micro Ware. POB 79. 
K i  ngston, MA 0 2 3  64,  
(6 1 7) 746-734 1 .  
Circle 679 on inquiry card. 

Highly lntegratable 
Software 

A Total Mana gement 
Planning (TMP) package 
includes five integrated 
programs with an unstruc­
tured database capabil ity, 
a menu-driven fu lly struc­
tured database mana ger, 
and single-command trans­
fer. 

T h e  T M P  Fre e  fo rm 
( 5  225) stores and retrieves 
information using up to 9 
electronic index cards, a 
built-in screen editor. and 
search keys. 

The T M P  M a n a g e r  
( 5 595) is a structured data­
base manager using ran­
dom file structures with 
multiple index files for fast 
information access. You 
can define. ma intain, and 
manipulate databases us­
ing select sort and merge 
on fields and subfields, 
and print horizontal- and 
vertica l-oriented reports 
and mailing and price lists. 

The TMP Calc ( 5  295) 
has an update mode that 
provides the correct results 
regardless of the data 's 
location on the spread­
sheet. Printer output is for­

matted to avoid wrap­
around. and 1 3-digit preci­
sion is supported. 

The TMP Writer (price 
not set) is a full-featured 

· word processor support­
ing fixed. proportional, 
and smart word-process­
ing printers. It provides full 
control of headers, footers, 
pagination. and viewing 
for easy proofing. It also 
has a docu ment file/ 
retrieve system with cross­
indexing usual ly found in 
d e d i c  a ted  word pro­
cessors. 

The TMP Front End 
(price not set) provides 
you with the power to in­
tegrate any or al l  of the 
TMP packages into a com­
mon operating environ­
ment. For details. contact 
the United Software Co .. 
Suite 23 2 ,  9726 East 42nd 
St. , Tu lsa, OK 74 1 45,  (9 1 8) 
62 2-4800. 
Circle 68 1 on inquiry card. 

Streamline Medical 
Office Procedures 
The McGraw-Hill Medi­

cal Accounting System 
(MMAS) is a full-function 
accounting, bil l ing, and in­
forma t io n - m a nagement  
package for any health­
care facility. 

Functions include ac­
counts paya ble and receiv­
able, payroll , and general 
ledger. All modu les are ful­
ly i n  tegrated ,  m e n u  ­
driven. and feature error 
trapping. Cha nges a re 
easy to make as the data­
base is updated in real 
time. Users can redefine 
their own data screens. 
adapt to changing report­
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ing and bi l l ing-form re­
quirements without repro­
gramming, and set up rou­
tines to reconfigure the 
system to fit new provider 
environments. 

MMAS is implemented 
in Pascal so it is transfer­
able and timely. It a lso sup­
ports remote data-entry 
stations that can operate 
autonomously or online. 
For information, contact 
Syste metrics I n c . .  1 04 
West Anapam u. Santa 
Barbara, CA 93 1 0 1 ,  (805) 
963- 1 268. 
Circle 680 on inquiry card. 

Handle 1 500 Projects 
Pertma ster lets users 

ma nage up to 1 500 activi­
ties with 29 resou rces per 
activity using the Project 
Evaluation and Review 
Technique (PERT) or the 
critical path analysis (CPA) 
method. You can produce 
bar cha rts and histograms 
on standard chara cter 
printers with a l ine capaci­
ty of at least 1 3  2 charac­
ters. Pertmaster is compati­
ble with m ost CP/M , 
MP/M. PC-DOS, or MS­
DOS 64K-byte operating 
systems with hard or flop­
py d u a l  - d i s k  d r i v  e s .  
Analysis is high speed; a 
full network can be up­
dated in less than 1 0  sec­
onds. The men u-driven 
package with 9 selection 
operations costs 5 695 and 
is available from Westmin­
ster Software Inc. .  Building 
4, Suite 245, 3000 Sa nd 
Hill Rd., Menlo Park. CA 
94025 ,  (4 1 5) 854- 1 400. 
Circle 683 on inquiry card. 

THE NEW STEP BYSTEP
M኷C"AnC�nii\SICኸbኹ 

Learn BASIC Alone 
The New Step by Step 

package for Apple II 
puters provides 20 hours 
of instruction using voice. 
animation. and · graphics. 
Teach yourself BASIC in­
structions, l ibra ry func­
tions. subroutines. screen 
formatting, program logic. 
fl oat ing-poi n t  n otat ion, 
and one-dimensional ar­
rays. Each lesson is fol­
lowed by a summary, ex­
ercises. quizzes, and final 
tests. Two disks, two 
backup disks. four cas­
settes. and a workbook 
are included for 589 .95 .  
Contact Program Design 
Inc. .  95 East Putnam Ave .. 
Greenwich, CT 06830. 
(203) 66 1 -8799 . t 
Circle 684 on inquiry card. 

Game from Chris 
Crawford et a l  

Exca libur i s  a complex. 
m ultiple-screen simulation 
game of the kingdom of 
Ca melot. In this one­
player game. you must 
learn to rule wisely using 
economics .  d ip lomacy. 
magic. mil itary strategy, 
and the loyalty of friends 
and enemies to reach your 
goals. Use a joystick to 
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PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RETURNED MERCHANDISE SUBJECT TO A 20 '110 RESTOCKING FEE. 

ADD 10% FOR NET TERMS 
PRICES GOOD IN U.S. ONLY. 
PRICES REFLECTED IN THIS 

IBM PC- COMPLETE LINE 

IBM 
PC System includes 64K IBM-PC with two 
3 20KB Floppy Disk Drives. Control ler. 
Color Graphics Card. Monitor. A l l  for 
only . . . . . . . . . . .  $ 2  599.00 


LOTUS 1-2-3 SOFTWARE . $459 

EAGLE I I  
Computer System . $ 1 7  9 5  

TAVA PC 
Desk Top, IBM PC Compatible Computer. runs 
DOS 2.0. DOS 1 . 1 .  and CP/M 86® $995 

AST RESEARCH 
10 Plu s-Pa ra l le l  & Serial  Port. C lock 
Calendar  W/ Bat. back-u p. Superd rive. 

. . . .  . $ 1  99.00 

Combo Plus-256K, Parallel & Serial Port. Clock 
Calendar W/ Bat.  b a c k- u p. Superd rive. 

. . . . . . . . . . . . . . .  . . .  $499.00 


Mega Plus-512K. Parallel & Serial Port. Clock 
Calendar W/Bat. back-up . . $999.00 

QUADRAM 
Ouad Board - 2 56K. Parallel Port. Serial110 Clock Calendar with battery backup 

. . . . . . . . $ 599.00 
5 1 2  K Ram with Serial 1/0 . .  5 799.00 

HERCULES GRAPHICS CARD 
This card gives you 720x350 
graphics $ 499.00 

BIG BLUE . $479.00 

MAYNARD SANDSTAR SERIES 
Multifunction Card . . 5 9 5 .00 
Floppy Disk Controller $ 2 2  5.00 
Memory Card S 189.00 
Add-On Memory Module $ 99.00 
Parallel Port Module . . . . . . . . . . . .  5 7  5.00 

Serial Port Module . . . . . . . . . . . . . 595.00 
Clock Calendar Module 5 7  5 .00 
Games Adapter Module . 5 59.00 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

HARD DISK SYSTEM FOR IBM PC 
256K IBM PC. 360KB Disk Drive. FDC. 
10 MB Hard Disk w/controller. Cabinet controller & software. Color Card. Monitor $ 3999.00 

MONITORS 
AMDEK 
300A $ 1  99.00 I .  $ 349.00 
300G $ 169.00 II . S 699.00 
3 10A . .  $ 1  99.00 Ill $ 3 99.00 
IV . . . . .  $ 1  1 99.00 

NEC 
JB !201M $ 1 69.00 JC 1 203 . 5 7 5  5.00 
JC !2 12M 5 3 3  5.00 JB 1260 . .  5 13 9.00 

PRINCETON GRAPHICS SYSTEMS 
High Res. Color . . . . .  . . . .  . . . . . . .  . CALL 

(714) Z61 -1000 
FRANCHISE INQUIRIES WELCOME 
16861 ARMSTRONG. IRVINE. CA 92714 

HEADQUARTERS/TELEX: 181 667-ANSWER BACK: COMPDSHACK IRIN 

SHUGART 
SA400 SS/SD . . . . . . . . $ 169.00 
SA450 DS/DD . . . .  $ 2 39.00 

TA NDON 
TM-100-1 SS/DD . . . . . . . . . . . .  CALL 
TM-100-2 DS/DD . . . .  CALL 
TM-100-4 DS/DD . $ 3  59.00 
TM-848-1 SS/DD . . . . . . . . . . . . $425.00 
TM-848-2 DS/DD . . .  $ 499.00 

SIEMENS 
FDD 100-5 $ 1  59.00 

DISK DRIVES 
For IBM PC 
Ta ndon 1 00-2 . . .  . . CALL 
Shugart SA-455 Slimline 320KB . 5 2  50 

PRINTERS 

DAISY WHEEL PRINTERS BY DIABLO 
Model 620 
1 3 2  Column/20CPS . .  . .  . . . . .  . . .  5899.00 
Model 630 
API/40 CPS Letter Quality . S 1499.00 
Model 630 
ECS/API-40CPS 
Multi-Lingual . $ 1899.00 

Dalsywrlter Daisywheel 

Printer . . . . . .  5 1 1 7  5.00 

Epson FX-80 . . .  . . .  . . . . . .  CALL 

Epson FX-100 . . .  . . . . . . . . . . . . .  . .  CALL 


NEC 
SPINWRITER NEC 
7 7  10-1 . . . . . $ 2095 3510 . .  $ 1 49 5  
7 7 1  5-1 $ 2  295 3515  $ 1 495 
7 7 30-1 . . . . .  $ 2095 3530 $ 1  695 
7 7 20-1 . . . . .  $ 2695 3550 $ 1995 
7 7  25-1  . . . . . $ 2695 PC8023A . $ 595 

STAR MICRONICS 
Gemini 1 0  . . . . . . . . . . 
 b . .  CALL 
Gemini 1 5  . . . . . .  CALL 

SMITH CORONA f!/l
TP-1 parallel $ 5  79.00 
TP-1 serial . . . . . . . . . . . . . .  $ 5  79.00 

C-ITOH 
GX- 1 00 (50 CPS Dot Matrix) . . $ 249.00 
85 1 0 .  . . . . . . . . .  . . . . . . . . . . .  $469.00 

1 5  50 f iS" )  . 5699.00 
F- 1 0  f40 CPS, Letter Qual.) . . . .  $ 1  39 5.00 
F- 1 0  fSS CPS, Letter Qual.) . . .  . . $ 1  695.00 

OKIDATA 
82A . . . . . . . . . . . . . . . . .  $429.00 
83A . . . .  . . . . .  . . . .  . . $699.00 
84AP parallel $999.00 
84AS serial . . . . . . . . 5 1 099.00 
92A . . . . . . . . . . . . . . . . . . . . . 5 5  2 5.00 
93A . . . . . . . . $899.00 

IDS PRISM 
Prism 132 fB & W) 
Color . .  
BROTHER 
HR-1 A parallel . 
HR-1 A serial . . . . . . . . .  . 

DX-15 . . . . . . . . . . . . . .  . 

Tractor feed option 
SILVER REED 
Printer . 

apple! ®APPLE l i e  
Computer System Controller. Two Disk Drives. 
Monitor . . . .  . . . .  . . .  . . . .  $ 1 699 

OTHER PRODUCTS 
FOR APPLE 

Special of the Month! 
. .." S l  99 

TAVA CORP. DATA DRIVE 
100% Compatible Disk drive for APPLE I I+ and 
APPLE lie. Runs DOS. CPM®. Pascal software . 
SLIMLINE DRIVE . . . . . . . . . . .  $ 269.00 


TAVA PRODUCTS FOR APPLE 

Cooling System and 
Power Monitor . S 59 
Joystick . . . . . . . . . . . . . . . . . . . . . . . S49 
80 Column Card . . . . . . . . . . . . . . . . .  S 1  49 


HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem II 300 baud . . . 5 299.95 
Smartmodem 1 200 baud $ 5  29.95 
PERSONAL ACCOUNTANT 
Software fo r your Apple lie and Apple I I+ 

. . . . . . . . . . .  . . . . . . . . . .  . .  $ 199.00 


EPD PRODUCTS 
Lemon Surge Protector . . . . . . . . 
Lime Surge Protector . 
Peach Surge Protector . 
Orange Surge Protector . . . .  
Plum Surge Protector . .  . . .  . . . . . . .  

CaMPuSHACK 
COMPUSHACK FRANCHISES 
AVAILABLE 

549.95 
5 79.95 
589.95 

$ 1 29.95 
$48.95 

WHERE ELSE CAN YOU FIND 
PRIVATE LABEL PRODUCTS 
NO ROYALTIES 
DISCOUNT PRICES 
FULL SERVICE & SUPPORT? 

ONLY AT COMPUSHACK'S 
NEW FRANCHISE! 

Circle 101 on inquiry card. 

•IBM rs a registered trademark of IBM Corporarron 
•APPLE is a registered trademark of Apple Computers. Inc. 

'"CP/M and CP/M86 are registered trademarks of Digital Research. Inc. 

PRODUCTS AND PRICES NOT AVAILABLE 
AT ALL STORES 

ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 

CALL FOR STORE 
LOCATION 

$ 1  395.00 
. . CALL 

5 769.00 
$869.00 
$ 599.00 

. . $ 1 3 5 .00 

. $699.00 

http:51099.00


What's New? 
· 

move around the Round 
Table room, the treasury, 
and to Merlin's lair. With 
Merlin's help you can see 
into locked treasuries as 
well as the minds of foes. 
A floppy-disk version for 
the Atari 400/800 and
I 200 costs 5 29 .95 .  Con­
tact Atari Program Ex­
change, I 265 Borregas 
Ave. ,  POB 427,  Sunny­
vale, CA 94086. 
Circle 682 on inquiry card. 

Encyclopaedia 
Britannica Software 

Parents can provide 
their children with basic 
vocabulary, reading, and 
wo rd-p ro c e s s i n g  s k i l l s  
with 1 2  progra ms de­
signed for Apple com­
puters from the Encyclo­
paedia Britannica Educa­
tional Corporation.  The 
learning spectrum ranges 
from first words to master­
ing words. SAT-prepara­
tion exercises are included. 
A manual accompanies 
the set, which costs 
5 24 .95 to 5 49 .95 when 
purchased ind iv idua l ly 
and ranges from 543 to
S I I 5 when purchased in 
combinations. Contact En­
cyclopaedia Britannica Ed­
u cat io  n a l  C o rp . ,  4 2 5  
North Michigan Ave . ,  
Chicago, I L  606 1 I . 
Circle 699 on inqu iry card. 

More Graphics 
for the TRS-80 

A h i  g h - r e s o l u t i o n  
graphics package for Pas­
cal 80 lets you use Pasca l 
w i t h  h i g h  - r  e s o l u t i o n  

graphics in TRS-80 Model 
Ill and Model 4 .  

Simple graphics rou­
tines, Pascal turtle graph­
ics, a cha racter-generator 
printer, and demonstration 
programs are included. 
Features include set: reset 
and point comma nds for 
640 by 240 pixels (picture 
elements), l ine draw and 
era se comma nds,  and 
graphic and test com­
ma nds to switch between 
high- and low-resolution 
screens. 

The package requires 
Pasca l 80 and the Radio 
S h a c k  h i g  h- res  o l  u t ion  
graphics board. I t  sells for 
5 39.95 and is available 
from New Classics Soft­
ware, 239 Fox Hill Rd . ,  
Denville, NJ 07834, (20 1 )  
625-8838. 
Circle 685 on inqu iry card. 

A More Compatible 
Kaypro I I  

Uniform i s  a set of  two 
progra ms produced by 
M i c ro S o l  u t  i o  n s  t h a t  
a llows the user to read, 
write, and format disks for 
other CP/M-based com­
puters, thus increasing the 
Kaypro l l 's compatibility 
to i n c l u d e  I 5 other  
machines. 

The first program, /NIT­
DISK, allows formatting 
and the second, SETDISK, 
selects the desired format 
for drive B on the Kaypro 
I I .  One copy is 5 49 .  95 and 
is available from Micro 
Solutions Inc . ,  Softwa re 
Prod ucts Division, I 2 5  
South Fourth St. ,  DeKa lb, 
IL 60 1 1 5  , (8 1 5) 756-342 1 .  
Circle 689 on inquiry card. 
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Connect Tl 
To Smart CRT 

Octacomm/PC is a smart 
teletype-emulator program 
that permits the Texas In­
stru ments  Pro fess i  o n a l  
Computer to connect to a 
smart CRT terminal and in­
teractively execute pro­
grams on another compu­
ter. It uses the standard 
asyn chronous interface 
board and an RS-23 2C ser­
ial interface. Octacomm/PC 
allows the remote compu­
ter to clear the screen, pos­
ition the cursor. and use 
line-drawing graphics. The 
S I 25 unit requires I 28K 
bytes of memory and a Tl 
syn chronous/a syn c h ro­
nous board. For informa­
tion, contact Ho uston 
Computer Services Inc. ,  
Suite 5 I 2, 600 I Savoy, 
Houston, TX 7 7036 ,  (7 I 3) 
972- 1 006 . 
Circle 700 on inquiry card. 

Learn Morse Code 
Owners of the TRS-80 

C o l o r  C o m p u  t e r  a n d  
TOP- I 00 ca n learn the in­
ternational Morse Code 
with a package called the 
Morse Code Teacher. The 
first in a series, it is de­
signed for the beginner 
and features three practice 
routines to familiarize and 
increase copying or audi­
tory-recognition speed up 
to five words per minute. It 
requires 1 6K bytes of RAM 
a n  d Ext  e n d e d  C o l o r  
BASIC. I t  is available on 
cassette from Cynwyn, 
Suite 2F, 479 I Broadway, 
New York, NY I 0034,  
(2 1 2) 56 7-8493 . 
Circle 690 on inqu iry card. 

More for Less 
A new line of affordable 

programs (at less than  
S 20) for CP/M operating 
systems is available for en­
terta in ment educational, 
statistical, communication. 
computer language, and 
utility purposes. Many disk 
formats are supported. For 
a catalog, contact Ouest 
Software, Suite I 00, 9 
North Main, Lombard, IL 
60 I 48, (3 I 2) 953-2099 .  
Circle 702 on inquiry card. 

Accounts Payable 
for the Tl PC 

An accounting package 
for the small-business or 
professional person, BPI 
Accounts Payable, lets 
you choose between two 
accounting methods, cash 
or accrual .  

Two open fiscal periods 
can be maintained for the 
accrual method and three 
options are available for 
paying checks you .can 
a lso print. Double-entry 
accounting automatical ly 
reports debits and credits 
to the proper accounts 
without reentering; gen­
e r a  l - l e d g e r  - a  c c o u n t  
prompts appear on the 
screen as you enter data. 

Accounts Payable from 
BPI can stand a lone or can 
interface with BPI General 
Acco unting, Job Cost, 
and Inventory Control sys­
tems. It requires a Jl Pro­
fessional Computer and 
two floppy-disk d(ives or 
one floppy-disk driVe and 
a Winchester hard-disk 
drive. Versions are avail­
able for the Apple i f ,  Com­
modore 8032 ,  and Digital 
Equipment DECmate 11 



computers. The price is 
S395 .  Contact BPI Sys­
tems, 3423 Guadalupe, 
Austin, TX 78705, (5 1 2) 
454-280 1 .  
Circle 686 on inquiry ca rd. 

Construction Aided 
by Software 

Running on any Unix­
based operating system, 
the Micas I Software Series 
for Construction Cost 
Management assists the 
manager in control l ing 
and managing al l  con­
struction costs. It features 
a composite database of 
over 1 5 ,000 construction 
items that shows both cur­
rent and historical costs for 
labor, materia l, and equ ip­
ment. The databases can 
be automatically updated 
to ref l  e c t  t h e  l o c a l  
economy through trade/ 
commodity factors. Micas I 
information is avai lable 
from Constech Inc. ,  86 1 5 
Freeport Parkway, POB 
6 1 0663, DFW Airport, TX 
7526 1 ,  (2 1 4) 2 5 7- 1  1 86 .  

Circle 687 o n  inquiry card. 

Under the Bubble 
The PC -DOS Bubble is a 

product that integrates 
microcomputers and host 
computers into a data-pro­
cessing network. The Bub­
ble from Data/ex enables 
applications software writ­
ten in the p-System to run 
in a PC -DOS operating 
system as if it were native 
to that environment. One 
can initiate from and ter-

What's New? 

min ate to, PC -DOS with­
out requiring a sepa rate 
bootstrap operation, enabl­
ing access and read or 
write in both p-system and 
PC-DOS files from within 
the p-System.  The Data/ex 
Bubble is available from 
the Data /ex Company, 
Suite 406, 650 Fifth St. ,  
San Francisco. C A  94 1 07 ,  
(4 1 5) 54 1 -07.80. 
Circle 697 on inqu iry card. 

Mlcromentor Helps 
The Micromentor Lea rn­

ing System adapts to any 
student's individual learn­
ing rate while it teaches a 
variety of subject data­
bases such as language 
a rts for the middle grades 
a n d  SATplus .  French ,  
Spanish, Hebrew, and bio­
logy for older students. 
The system uses adaptive­
reinforcement techniques 
to enhance and evaluate 
students' progress. It re­
quires the Apple II and one 
or two disk drives. The 
program is S 1 2  5 ,  and the 
subject databases range 
from $ 30 to S SO. For de­
ta ils. contact Cardinal Soft­
ware Inc . ,  96 Blueberry 
Lane, South Hamilton. MA 
0 1  982, (6 1 7) 468-4702 . 

Circle 695 on inquiry card. 

Recover Erasures , 

Unera recovers erased 
files in CP/M-based com­
puters and is available in 
d isk formats that include 
Osborne ,  N o rth Sta r, 
H e a th/Zen i th ,  Kaypro. 
Televideo, and more. 

File recovery is guaran­
teed if Unera is used 

promptly after erasure; yet 
even if other data has 
been written to the disks. 
Unera will recover what it 
can by recognizing wild­
card characters. It supports 
recovery of multiple files in 
a single operation. a llows 
disk changing, and can be 
used in both single- and 
multidrive systems. The 
technical accuracy of this 
program is enha nced be­
cause it recovers only the 
requ ired directory con­
tents. thus ma intaining the 
integrity of the disk. 

The package sel ls for
S 29 and includes docu­
m e n t  a t  i o  n .  C o n t a c t  
Compu-draw Softw a re 
House. 1 227 Galer House. 
Rochester, NY 1 46 20. 
( 7  1 6) 454-3 1 88.  
Circle 69 1 on inquiry ca rd. 

Read Like the Wind 
Super Speed Reading is a 

program for the Apple I I ,  I I 
Plus. and l ie that teaches 
you to read as many as  
3000 words per minute or  
more. increa s ing your 
reading rate up to 1 0  
times. 

This program conta ins 
graphics and uppercase 
and lowercase in regular. 
medium. and boldface. It 
keeps user records auto­
mat ica l ly, d i sp lays in­
dividual progress reports. 
and provides comprehen­
sion exercises. The S 1 49 
price includes two disks 
and a 1 30-page manual .  
F o r  d e  t a  i l s ,  c o n t a c  t 
Magnum Software. 2 1  I 1 5 
Devonshire St. . Suite 337 ,  
Chatsworth, CA 9 1 3  1 1 , 
(2 1 3) 700-05 1 0. 
Circle 693 on inquiry card. 

Enhance CP/M-based 
Word Processors 

Magicbind can do more 
than boldface. underline. 
accent and super- or sub­
script. It provides over 60 
print-formatting functions. 
text-ed i  t i n g ,  a n d  f i le­
processing capabilities. It 
spa ces proportiona tely, 
a uto matica l ly footnotes 
a nd numbers chapters. 
paragraphs, and articles, 
a u to m a t  i ca  l ly h a  n d l  es  
short lines. prints multi­
columns, and formats flex­
ible page headings and 
footings. You can preview 
text on a video screen to 
check page breaks and for­
mat errors before printing. 
Magicbind can produce 
clean copy for mailings, 
c u stom ized wi l ls ,  con­
tracts, and other legal 
documents . With docu­
mentation. the price is
S 250. Contact Computer 
Ed itype Systems ,  509 
Cathedral Parkway l OA, 
New York. NY 1 0025 
(2 1 2) 222-8 1 48 .  
Circle 703 on inquiry card. 

Print Color 
From the Apple 

The Color Printer pro­
vides an easy, low-cost 
method of producing full­
color printouts using an 
Epson MX-80 printer with 
Graftrax and an Apple­
compatible computer. Col­
or Printer a llows the user 
to print any image from 
App le ' s  h ig  h-resol ution 
screen . The package in­
c ludes an unprotected 
DOS 3 .3 disk. four colored 
Epson ribbon cartridges, 
and full documentation . It 
costs 5 69 .95  and is avail-
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What's New? 
a ble from Enhanced Soft­
ware Products Inc. .  POB 
1 78, Wantagh, NY 1 1 793, 
(5 1 6) 799-26 79.  
Circle 696 on inquiry card. 

Manage Inventory 
with Any Report 
An inventory-manage­

ment system,  lnfotory, 
from SSR Corporation is 
ava ilable for the Victor 
9000 on both floppy- and 
hard-disk drive systems. Its 
capacity is up to 50,000 in­
ventory items with 36 
fields of  information each. 
It features a built-in data 
management/report writer 
called Anyreport, giving 
the user unlimited flexibil­
ity in designing and saving 
custom reports to fit speci­
fic requirements . lnfotory 
costs 5 425 for a floppy­
disk format and 5 5 7 5  for a 
hard-disk format. For de­
tails, contact SSR Corp. ,  
1 600 Lyell Ave. ,  Roch­
ester. NY 1 4606. (7 1 6) 
254-3200. 
Circle 692 on inquiry card. 

Financial Modeling 
On the Move 

A fina nc ia  l-mode l ing  
program for professionals 
and managers called Su­
percomp-Twenty is trans­
portable across the Digital 
family from PDP- 1 1 s to 
VAXes. 

Available for the Digital 
Professional 300 Series, 
Supercomp-Twenty fea­
tures a Help key. a tutorial, 
and formatting flexibility 
with column width, label­
ing, and a user-defined dis­
play. Program functions 

include financial, mathe­
matical, conditional, and 
statistica l  abilities.  Two 
data-access modes l ink 
Supercomp-Twenty to 
m a ny d a ta b a s e  a n d  
graphics programs. 

It requires a Professional 
300 Series with P/OS-disk 
or hard-disk operating sys­
tems and sells for 5395 .  
Contact Access Technol­
ogy Inc. ,  6 Pleasant St.. 
South Natick, MA O J  760, 
{6 1 7) 655-9 1 9 1 .  
Circle 694 on inquiry card. 

MASS STORAGE 

TC 1 000 Drlvette 
A · double-sided micro­

floppy-disk drive provides 
one megabyte of storage 
capacity on a 3 V4 -inch 
m i c ro fl o p py d i s k .  A l­
though it is one-fourth the 
size of 5 Y4 -inch disk drives 
and one-half the weight it 

offers 60 percent of the 
power consumption . The 
TC 1 000 gives users twice 
the capacity of a 500-kilo­
byte drive at about a 30 
percent increase in cost. 
The TC 1 000 is plug- and 
data-compatible with stan­
dard doub le-s ided (80 
tracks per side) . double­
density, 96-track-per-inch, 
5 V4 -inch drives. Plug and 
data compatibility a llows 
u s  e r s  to d o w n l o a d  
d o u b  le-s ided,  5 Y4 - inch 
software packages to the 
unit's 3 V4 -inch disks with­
out modification .  The TC 
1 000 is available for 5 295 
in evaluation quantities. 
For details, contact Tabor 
Corp. ,  Lyberty Way. West­
ford, MA 0 1 886, {6 1 7) 
692-2535 .  
Circle 706 on inquiry card. 
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Color-Coded Disks 
The jackets of double­

density floppy disks in 
both 5 V4- and 8-inch for­
mats are available from 
Professional Publications 
in five prime and five 
pastel colors. Use the col­
ors to identify different 
jobs, days of the week, 
typists, or any relevant 
category. Di,sks carry a 
1 5-day trial money-back 
guarantee as well as a l ife­
time-repla cement policy. 
Contact Professional Publi­
cations, POB 1 99,  San 
Carlos, CA 94070, {4 1 5) 
593-9 1  1 9  . 

Circle 705 on inquiry card. 

Seagate's ST425 
A 3 - p l  atter ,  2 5 .  5 2 ­

mega byte, 5 Y4 -inch Win­
chester hard-disk drive 
uses a temperature-com­

pensation seNo for in­
c reased tra ck  densities· 
a long with a conventional  
stepper motor for read/ 
write head positioning. 
The drive operates at an 
average access time of 60 
milliseconds (msec) and 
track-to-track access time 
of 1 6  .5  msec. Track den­
sity is increased from 345 
to 480 tracks per inch, 
yielding a capacity of 4 .25 
megabytes on each of  the 
six data surfaces. It is com­
pat ib le  with indu  stry­
standard ST506 control­
lers. The ST425 media is 
oxide-coated, and  the 
transfer rate is 5 megabits 
per second. In quantities 
of 500, the ST425 is
S 1 090. Contact Sea gate 
Technology. 920 Disc Dr . .  
Scotts Valley, CA 95066, 
{408) 438-6550. 
Circle 707 on inquiry card. 

COMMUNICATIONS 

And the 
Password Is: 

The Password is a light­
weight. 3 00-1 1 200-bps 
modem with a uto dial and 
answer. It is compact ­
enough to be mounted on 
the back of a computer 
using Velcro. The circuitry 
uses only 1 2 integrated cir­
cuits. At 1 200 bps, three 

or four typewritten pages 
per minute can be pro­
cessed. The Password sells 
for 5449. For information. 
contact U .S. Robotics Inc. ,  
1 1 23 West Washington 
Blvd. ,  Chicago, IL 60607, 
(3 1 2) 733-0497 .  
Circle 726 o n  inquiry card. 



port. 

Interface with Apple 
The lnterfacer by Data­

Cue provides Apple I I  
owners with a serial-com­
munications The port 
s u  pports synchronous/ 
asynchronous communi­
cations and the RS-232C 
and RS-422 electrical stan­
dards. The /nterfacer a lsb 
has two complete parallel­
printer ports. It comes with 
software drivers for print­
ers as well as a terminal 
emulator for com munica­
tions with remote com­
puters. It costs S 95 .  For 
deta ils. contact Data-Cue. 
5696 Hwy 43 1 S, Browns­
boro. AL 3574 1 .  f205J 
883-2933.  
Circle 724 on inquiry card. 

Pronet Networks 
Three Units 

A multitasking network 
system for the Apple I I  
called Pronet has been in­
troduced by SWI Inter­
national Systems. Many 
people can use the net­
work that runs under the 
AROS operating system 
(compatible with Apple 
DOS 3 .  3) and the p-Sys­
tem UCSD version 4. 1 . 
T u rboDOS s h o u l  d be  
available soon for either 
the PCP/ or Microsoft Z80 
cards. A starter system for 
networking th ree com­
puters costs S656 .  SW/ 
plans to offer an JB 

' 
M PC 

network with the p-Sys­
tem followed by MS-DOS 
and TurboDOS. For de­
tails. contact SWI Interna­
tional Systems. 774 1 East 
Gray Rd .. Su ite 2 .  Scotts­
dale. AZ 85260. f602) 
998-3986. 
Circle 728 on inquiry card. 

What's New? . 

lnfonet for All 
The lnfonet network. 

which works in more than 
1 50 national metropolitan 
areas and almost 50 cities 
a round the world, has 
entered the com munica­
tions ma rket. · Formerly 
confined to customers of 
Computer Sciences Cor­
poration ' s  rem ote-com­
puting service. now any­
one can transmit informa­
tion between des ktop 
computers and remote ter­
minals in branch facilities. 
More than 1 50 nodes are 
i n t  e rc o  n n e  c t e d  o v e r  
1 30,000 miles of leased 
terrestrial circuits as well as 
satellite lin ks .  Connect­
time fees are S 4  per hour 
for speeds up to 1 200 bps; 
data-volume charges are 4 
cents per 1 000 cha racters 
for up to 1 200 bps . Con­
tact Computer Sciences 
Corp . .  650 North Sepul­
veda Blvd . .  El Segundo. 
CA 90245 , f2 1 3J 6 1 5­
03 1 1  . 
Circle 729 on inquiry card. 

Small Modem 
Can Transmit 

The Small Wonder is an 
SR 1 20 Async Line Driver 
modem from Data-Control 
Systems. The SR 1 20 mea­
sures 85 by 1 3  3 by 45 mil­
limeters and can transmit 
one mile over unloaded 
meta llic circuits at 1 9  . 2  
kbps . Longer distances are 
possible at lower data 
rates. The SR 1 20 con­

. forms to Bell Publications 
#4 340 1 and #4 1 028. The 
price is S /  65 .  Contact 
D a ta - C o n t  ro l  Sy stems .  
1 4  5 5  Research  B lvd . .  
Rockv i l le .  M D  20850, 
f30 1 )  2 7 9-8700. 
Circle 727 on inqu iry card. 

Modem Adapts, 
Stores, and Dials 

Cermetek M i  croe lec­
tronics has introduced ln­
fomate 2 1  2A. a micropro­
cessor-based Bell 2 1  2A­
type modem that fits on a 
sta ndard telephon e .  It 
automatically adapts to 
the host's com munication 
parameters and minimizes 
system-integration prob­
lems.  Featu res inc lude 
automatic dial. answer. 
speed select. and parity 
select. and automatic or 
manual selection of pulse 
or tone dia ling. Its non­

volatile memory can store 
up to fifty-two 32-digit 
telephone numbers or log­
on messages for database 
access. Advanced dialing 
commands such as  dial 
last number and dial until 
answered are provided. 
The lnfomate 2 1 2A costs 
$ 5  95 . For details. contact 
Cermetek Microelectronics 
Inc . .  1 308 Borregas Ave . .  
POB 3565.  Sunnyvale. CA 
94089 . f408) 73 4-8 1 50. 
Circle 723 on inquiry card. 

Compress Data 
Twice as Fast 

The Scotsman Ill com­
presses data at a two-to­
one ratio. doubling the 
capacity of existing phone 
lines and allowing com­
munication links to oper­
ate at twice the normal 
speed. Because it doubles 
the throughput of a high­
speed data link. it a l lows a 
1 9  .2 kbps (thousand bits 
per second) data stream to 
be tra nsmitted using a con­
v e n t i  o n a l  9 6  0 0 - b p s  
modem. I t  contains a built­
in four-channel multiplexer 
and is compatible with 
most asynchronous. bisyn­

chronous. X . 2 5 .  SDLC. 
and HDLC protocols. The 
units are fully compatible 
with the standard RS-232C 
seria l and V. 24 interfaces. 
A cyclic red undancy check 
fCRC) is used to detect er­
rors between data-com­
pression units . Extensive 
diagnostics are built in, 
and statistical data can be 
used for network optimiza­
tion .  The price of the unit 
is S 5000. Contact Racai­
Vadic. 1 5  25  McCarthy 
Blvd . .  Milpitas. CA 95035,  
f408) 946-2227 .  
Circle 7 1 9  o n  inquiry card. 
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What's New? 

The Short-Range 
Modem Fam ily 

RAD Computers has in­
troduced a new fa mily of 
short-range modems that 
are packaged in a plastic 
connector cover and do 
not need an AC power 
supply. The three models 
available are the SRM 6D, 
a 1 9  . 2-kbps asynchronous 
modem with a range of up 
to 35 km (9 km at 9600 
bps with 24-ga uge wire) ; 
the SRM 6A. which is 
tra nsformer-isolated from 
the line and 1 9 .  2-kbps 
a synchronous  with a 
range of up to 20 km (6 
km at 9600 bps); and the 

SRM 6S, which has line­
transformer isolation, data 
rates from 1 .2- to 1 9  .2-kbps 
synchronous with a range 
of up to 28 km (8 km at 
9600 bps) . To install, plug 
the modem into the com­
puter or terminal connec­
tor. The unit prices are 5 60 
for the SRM 6D, 595 for 
the SRM 6A. and S 1 30 for 
the SRM 6S. For details, 
contact RAD Computers 
Ltd. ,  POB 1 3 1 6 1 ,  Tel Aviv 
6 1  1 3  1 ,  Israel; Tel: (03) 
4945 1 1 ;  Telex: 355 1 7  . 

Circle 72 1 on inquiry card. 

Reach Out and 
Transfer 

The Reach 2 .0  Modem 
and File Transfer program 
from the Software Tool­
works is capable of auto­
matic programmed inter­
actions with remote host 
systems. Reach 2.0 lets 
you dial a remote system 
using an auto-dial modem 
such as the Hayes Smart­
modem, log in automati­
cally, read mail , send mes­

sages, and log off, all with­
out operator intervention.  
It runs on the Heath/ 
Zen i th  H-89/Z-89/Z-90 
computers and sells for
S 1 9  .95 .  Contact The Soft­
ware Too/works, Su ite 
1 1 1 8  , 1 5  2 3 3  Ventura 
Blvd . ,  Sherman Oaks, CA 
9 1 403, (2 1 3) 986-4885 . 
Circle 7 1 6  on inquiry card. 
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Link Ranges 20 Miles 
An RS-232C l ink, the 

Radiomodem is a low­
cost wireless, hand-held 
transceiver that operates 
on professional FM-radio 
c o m m u n i  cat ions  c h a n ­
nels. I t  can exchange data 
at up to 600 bps full- or 
ha lf-duplex to provide 
m e  d iu  m-d ista n c e  d a ta 
links. It comes with a stan­
dard DB-25 connector and 
operates from either 1 1 0 V 
AC or 1 2  V DC. Typical 
l ink ranges of 1 5 to 20 
miles can be extended to 
25 miles over level terra in. 
Voice co m m u n icat ions 
can also be conducted 
over the same l ink. Con­
tact Ritron Inc. ,  1 48 West 
Carmel Dr. , POB 1 998, 
Carmel, IN 46032,  (3 1 7) 
846- 1 20 1 .  
Circle 720 on inquiry card. 

NEC Offers 
Two Modules 

NEC Information Sys­
tems has introduced two 
modules for the NEC Ad­
va nced Personal  Com­
puter (A PC) . Coaxxsys­
86/3 2 70 and the SNA/ 
SDLC-86/3 2 70 (Systems 
Network Architecture/Syn­
chronous Data Lin˃ Con­
trol) al low the APC to con­
nect to an IBM mainframe. 
Both run on the CP/M-86 
operating system and use 
a standard serial port. 

The Coaxxsys-86/32 70 · 

combines a printed-circuit 
board that plugs in to the 
APC bus with a softwa re 
program r u n n i n g  o n  
CP/M-86 . The hardwa re 
connects to the same co­
axial cable that connects 

an IBM 3 2 78 terminal to 
either an IBM 3274 or 
3276  controller. 

The SNA/SDLC board 
and 3 2 70 SNA software 
a llow the APC to emulate 
an  IBM 3 2 76 Remote Con­
trol/Unit Display Station 
where, using a synchro­
nous modem, the user can 
connect the APC via tele­
phone lines to the IBM 
host computer. Both will 
be ava ilable soon: the 
SNA/SD LC-86/3 2 7  0 fo r 
less than S 500 and the 
Coaxxsys-86/3 2 70 for less 
than S 1 000. For further 
details, contact N EC Infor­
mation Systems Inc. ,  5 
Militia Dr. ,  Lexington, MA 
02 1 7  3 ,  (6 1 7) 862-3 1 20 .  
Circle 7 1 7  on inquiry card. 

Link Up 
the Easy Way 

Advanced Micro Tech­
niques has ' made CP/M­
based computer link-up 
m o  re a c  cess ib le  with 
Telex, TWX , telegram,  
cablegram, mailgram, ln­
focom, and Easy Link, 
Western Union 's store­
and-forward message ser­
vice with a communica­
t ion s-software package 
ca lled M icro ez LNK.  Be­
cause it automatically for­
mats and addresses Telex 
m essages ,  you  won't  
need to type complex 
sign-on messages or ad­
dresses on-line. Micro ez 
LNK can empty your elec­
tronic ma ilbox by receiv­
ing and storing messages 
on disk without attention 
from office personnel. It 
supports many terminals, 
8-bit CP/M-based compu­
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What's New? -

ters, and common mo­
dems. Soon it will support 
the IBM PC the DEC Rain­
bow, and other 1 6-bit ma­
chines. The price is S 1 50. 
Contact Advanced Micro 

Techniques, 1 29 1  East 
H illsdale Blvd . ,  Suite 209, 
Foster City, CA 94404, 
(4 1 5) 349-9336 .  
Circle 7 2 5  o n  inquiry card. 

Modem for 
Radio-downloading 

A receive-only modem, 
the AM FM Loader, de­
signed for reception of 
computer data from com­
mercial radio stations, is 
compatible with Bell 1 03 
(300-bps) signals and will 
a lso operate at speeds of 
up to 4800 bps. Computer 
programs are downloaded 
only when the listenership 
is low, to comply with li­
censing requirements of 
radio stations and cable 

operations a round the 
country. To instal l, plug in 
one cable to the radio's. 
audio-output jack; another 
cable, terminated in a 
DB-25 connector, plugs in­
to the serial port. For fur­
ther details, contact the 
M i c roperiphera l  Corp . ,  
2565 1 52 nd Ave. NE, 
Redmond, WA 9805 2 ,  
(206) 88 1 -7544. 
Circle 7 1 8  on inquiry card. 

Osborne First, 
Then the Others 

Two advanced commu­
nications-software pack­
ages, Cycom 1 and 2, are 
avai lable from Cypher 
Communications Technol­
ogy. Versions a re available 
now for the Osborne 1 
and will soon be available 

for the TRS-80, Apple II, 
IBM. and DEC personal 
computers. 

Both packages feature 
automatic access and file 
transfer. The Cycom 1 
manages electronic mail , 
f i le transfer, conversation, 

and dumb-terminal emula­
tion. The Cycom 2 con­
verts an Osborne 1 into a 
secure, encrypted commu­
nications terminal when 
used in conjunction with 
the Cypher Commun ica­
tions National Bureau of 
Standards Data Encryption 

Standard encryption chip. 
Cycom 1 costs S 1 20; 
Cycom 2 costs S 450. Con­
tact Cypher Communica­
t ions Technology Inc . ,  
1 600 Research Blvd . ,  Suite 
1 05 ,  Rockville, MD 20850. 
Circle 730 on inquiry card. 

11 1 1 11 1 1 1 1  

Microprocessor-based 
Videotex 

The Sceptre Videotex 
Terminal from American 
Bell combines with a color­
TV set and a telephone 
with modular wiring to 
form a system for access­
ing and interacting with a 
videotex database. Ad­
vanced videotex features 
and a self-conta ined, h igh­
speed com m u n icat ions 
link join the separate con­
trol unit with a wireless 
keypad to create a com­
plete system. The encryp­
tion/security feature is 
useful for banking at home 
or private transactions. 
The QWERTY layout con­
tains 42 a lpha n um eric 
keys, 1 0 control keys, 8 

progra m m a b  le- funct ion 
keys, and a wireless in­
frared beam that l inks it to 
the control unit. For com­
munications, a 2 1  2A-type 
o rig inate-on ly synchro­
n o u s  / a s  y n c h r  o n o u s  
modem is used at a data 
rate of 1 200 bps. The 
NAPLPS (North American 
Presentat ion-Level Pro­
tocol Standard) protocol is 
supported in 7- and 8-bit 
versions. The unit sells for 
S 900. Contact American 
Bell Consumer Products, 3 
Park Ave. ,  3 1 st Floor, 
New York, NY 1 00 1 6, 
(2  1 2) 689-26 1 2  . 
Circle 7 1 5  on inquiry card. 

User-oriented Test 
Set on Site or Away 

The Phoenix Mode l  / weight portable commu­
1 500 Comit is a light- nications-interface test set. 
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available 

ava i lable 

What's New? 

The Comit tests modems, 
multiplexers, printers, and 
terminals, and it incorpor­
ates a 28-key keyboard 
and an SO-character liquid 
crystal display with all 
functions selected via sin­
gle keystrokes or a menu 
of options. Synchronous 
and asynchronous modes 
operate for all standard bit 
rates through 1 9  . 2  kbps 
(thousand bits per second) 
with synchronous rates 
extended to 72 kbps. The 
format of an asynchro­

nous data stream can be 
evaluated for bit rate, char­
acter size, pa rity, and 
number of stop bits. The 
Model I 500 can be driven 
by a modem that allows 
for distance gauging and 
unattended real-time re­
mote testing and control 
of all functions. The Comit 
lists for $ 2  1 45 .  Contact 
P h o e n i x  M i  crosystems 
Inc . .  POB 4206, Hunts­
ville, AL 35802, (205) 
88 1 -2 1 73 .  
Circle 722 o n  inquiry card. 

SYSTEMS 

Two in One 
and a Language 

A 64 K-byte personal  graphics, and ASCII key-
computer, the Orange + board with a numeric key-
Two uses dual Z80A and pad. The Orange + Two 
6502 microprocessors and reta ils for $ 1  095 .  Contact 
the company's EuroROM Ora nge Plus Computer 
feature to read, write, and Systems, 2380 1 Calabasas 
work with Apple software Rd . ,  Suite 2050, Ca labasas, 
as well as CP/M-based CA 9 1  302, (2 1 3) 999­
progra ms. CP/M 3 .0  and 52  1 0. 
Orangeforth-83,  a deriva- Circle 738 on inquiry card. 

tive of the FigFORTH lan­
guage, are both resident in 
the ROM and ava ilable on 

Serif Type 
from Wordtronlx 
The Serif Word Process-

disk. The built-in disk-drive 
contro l le r  d i rects two 
Apple-type drives. Also in­
cluded are a cassette inter­
face, joystick port, color 

ing Machines are intended 
to appeal to first-time users 
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because typing functions 
are the same as typewriter 
operations. The Serif line · 

uses a Z80A-based proces­
sor operating at 4 MHz 
with 64K bytes of RAM.  
An additional 1 6K bytes of 
RAM are used for screen 
refresh, and 4K bytes of 
ROM are used as a boot­
strap loader. The adjust­
a b  l e ,  h i  g h - r e  s o l u t i o n  
1 5-inch screen provides a 
57-line by 85-column dis­
play. Operator text uses 
45 of the 57 lines; 3 lines 
are for system/operator 
dialogue; and 9 lines are 
for menu and help mes­
sages. Up to 1 00 pages of 
on-line text can be stored 
with 5 V4 -inch floppy disks. 
The slim keyboard is de­

Toshiba's 1 6-bit 
High-Res Computer 
Toshiba America Inc. 

has introduced a 1 6-bit 
IBM-compatible computer 
called the T300 Persona l/ 
Business Computer. The 
1 2-inch green monitor 
and the 1 4-inch 8-color 
monitor both display 80 
characters by 25 lines with 
a resolution of 650 by 500 
addressable dots. Color 
graph ics, a deta chable 
keyboard with 30 user-de­
fined keys, an Intel 8088 
m i  c ropro c e s s o r ,  1 9  2 K  
bytes of RAM. and 640K­
byte disk drives are a few 

ta chab le .  The Serif I 
comes with one disk drive; 
two drives are 
with the Serif 2. The Type­
righter 20 is a typewriter­
qual ity daisy-wheel printer 
that  operates a t  200 
words per m inute or 20 
chara cters per second 
(cps); the Typerighter 35 
operates at 3 5  cps. Type­
right I is accompanying 
softwa re that provides 
sta ndard letter-oriented 
typing features, and Type­
right  I I  offers enha nced 
features for document­
oriented word processing. 
For deta ils, contact Word­
tronix, 9950 West 74th St. .  
Minneapolis, MN 55344, 
(6 1 2) 94 1 -0400. 
Circle 736 on inquiry card. 

of the features that pro­
vide versatility. The stan­
dard operating system is 
MS-DOS with T-BASIC 1 6; 
the optional operating sys­
tems inc lude CP/M-86 
with C BASIC-86 .  Two 
models are that 
house single- or double­
disk drives, but both con­
ta in integrated Centronics 
and RS-232C serial-com­
mun ications ports and 
seven expansion slots. For 
details, contact Toshiba 
America Inc . .  Information 
Systems Division, 244 1 
Michelle Dr., Tustin, CA 
92680, (7  1 4) 730-5000. 
Circle 740 on inquiry card. 

PUBLICATIONS 

Books for the IBM PC 
Several books designed 

for owners of the IBM PC 
have been published by 
John Wiley & Sons. Two 



Announcing videotapeashort s
Uni\\ .. 'fSity 

of the titles include PC 
DOS: Using the IBM PC 

Operating System and 
CP/M for the IBM. Both 
books are written by Ruth 
Ashley and Judi N. Fer­
nandez and each one 
costs S 1 4 .95 .  Leroy Finkel 
and Jerald Brown's book 
IBM PC: Data File Pro­

g r  a m m i n g  s e l l s  fo r 
S 1 4  . 9 5 ,  a n d  R i c h a rd 
Conklin's book PC Graph­

i c s :  C h a rt s ,  G ra p h s ,  

Games and Art sells for 
s 1 5  . 9 5 .  Conta ct John 
Wiley & Sons, 605 Third 
Ave . ,  New York, N Y  
1 0 1  58 .  
Circle 750 on inquiry card. 

A Personal Guide 
Osborne/McGraw-Hi l l  

announces a book by Lyle 
Graham called You r  IBM 

PC: A G uide to the IBM 
Personal Computer. It is 
written for both beginning 
and experienced computer 
users. A functional over­
view of hardware and 
software, step-by-step op­
erating instructions, and 
an introduction to IBM 
BASIC programming are a 
few of the main attrac­
tions for the novice. For 
more experienced users, 
Graham covers PC-DOS, 

What's Ne""? 

CP/M-86, advanced IBM 
BASIC programming, color 
gra ph  i cs ,  a n d  s o u n d .  
Chapters include trouble­
shooting, appendixes, and 
p rob lem-defin it ion pro­
cedures. The 400-page 
book costs S 1 6  .95 .  Con­
tact Osborne/McGraw­
H i l l ,  2 6 00 Tenth St . ,  
Berkeley, CA 94 7 1  0, (4 1 5) 
548-2805 . 
Circle 75 1 on inquiry card. 

Fundamentals 
of the IBM PC 

Inside the IBM PC: 

Access to Advanced Fea­

tures and Programming 

Techniques by Peter Nor­
ton covers the fundamen­
tals behind the bra ins of 
the PC how PC-DOS 

works, the seNice routines 
provided by ROM a glos­
sary, and an introduction 
to Pasca l .  The 288-page 
softcover  b o o k  co  sts 
S 1 9  . 9 5 .  The book/disk 
combination costs S 79 .95, 
and the disk a lone is S65 .  
A l l  a re available from 
Robert J .  B rady C o . ,  
Bowie, MD 207 1 5 , (30 1 )  
262-6300. 
Circle 752 on inquiry card. 

Computer Literacy 
A Must 

As a key issue to suc­
cessful office-automation 
planning, The Di rectory of 
Office Information Sys­

tems stresses the benefits 
of tra ining employees to 
develop computer aware­
ness for personal as well as 
corporate goals. 

The 300-page reference 
and buyer's guide a lso 
supplies the reader with in­
formation on pra ctica l 
reference tools needed for 
selecting the appropriate 
equipment software, and 
seNices for specific office 
situations. Quick-gla nce 
comparison charts, per­
sonal-business computers, 
w ord-p roces s i n g  s oft­
ware, and typesetting/in­
terface systems are dis­
cussed. A few of the chap­
ters cover office systems, 
personal computers, soft­
ware, system 1/0, commu­
nications, and seNice bur­
eaus, and an index organ­
izes it all. The book costs 
S 34.95 and quantity dis­
counts are offered. Con­
tact Information Clearing 
House Inc., Department 
OIS, 500 Fifth Ave. ,  New 
York, NY 1 0 1  1 0, (2 1 2) 
354-2424. 
Circle 753 on inquiry card. 

TLC for Educators 
TLC , or T e a c h  i n g ,  

Learning, Computing, is a 
magazine-style educator's 
guide to personal com­
puting. It focuses on peo­
ple whose contributions to 
computing have been in­
tegral to its success. Topics 
covered are special educa­
tion, an admin istrator's 
planner, and essays as  
well as book reviews, a 
calendar, and answers to 
computer queries. Sub­
scriptions are S 24 a year. 
Contact TLC Data Learn­
ing Tower, POB 9 1  59 ,  
Brea, CA 9262 1 .  
Circle 754 on inquiry card . 

Testa's Inventions 
An autobiography that 

reve a l s  N i  ko la  Tes la  's 
struggle to harness power 
and perfect the electric 
motor using Niagara Falls 
has been rereleased. My 

Inventions is available in 
paperback with a new in­
troduction by Ben Johns­
ton,  Tesla 's biographer. 
Copies a re S 7  .95 .  Contact 
Hart Brothers Publishing, 
Department N, POB 205, 
Wiltiston, VT 05495,  (802) 
879-4670. 
Circle 755 on inquiry card. 

a new cour e 
UNIX .. 
fl'l) n Cc�.:rcrl.l Sate 
ten hatr·trur cOO lectures. 

A First for 
Unix Users 

A short course on Unix 
from Colorado State Uni­
versity covers more than 
60 of the most frequently 
used Unix commands in 
1 0 half-hour videotaped 
lectures. It teaches viewers 
how to build their own 
commands and provides a 
working knowledge of the 
versatility of the Unix oper­
ating system.  For details, 
contact W. L. SomeNell 
Jr., Engineering Renewal 
and Growth Program, Col­
orado State Un iversity, 
Fort Coll ins, CO 80523, 
(800) 5 25-4950. 
Circ!e 757 on inquiry card. 
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What's New? 

Trlannual Medical 
Software Directory 
Medical Software Infor­

mation SeNice (formerly 
Medisoft) produces a Med­
ical  Software Directory 
that contains programs 
written by physicians and 
information on publica­
tions and seNices related 
to computers in the prac­
tice of medicine. Some of 
the programs included are 
for practice management 
intensive-care units, educa­

tion in the hospital, pathol­
ogy, psychiatry, u ltra­
sound in obstetrics, and 
nuclear and emergency 
medic ine .  Subscript ions  
are 580 a year for three 
issues. Contact Medical 
Software Information Ser­
vice, Route 3 ,  Box 6744, 
Twin Falls, ID 8330 1 .  
Circle 756 on inquiry card. 

Self-paced Tutor/ 
Training Course 

Computer Tutor Cor­
poration offers a self­
paced, self-teaching guide 
that combines a book with 
a disk for the IBM PC and 
the Apple II Plus and lie 
computers .  Courses in­
clude Multipla n, Wordstar, 
Visicalc, Supercalc. and 
two parts of Lotus's 1 -2-3 .  
Course data i s  loaded and 
saved on formatted disks. 
Each tra ining course costs 
539 .95 . Contact Compu­
ter Tutor Corp . ,  23 Central 
St. .  Wellesley, MA 02 1 8 1 .  
Circle 768 on inquiry card. 

The Latest Functions 
For New Buyers 

Microprocessor-Micro­

computer Technology is a 

book written by Frederick 
F. Driscoll that provides 
readers with a working 
knowledge of microcom­
puter functions by focus­
ing on the 8080A. the 
6800, and the 6502 micro­
processors. For each pro­
cessor, there is a ready-to­
use instruction set pro­
grams with explanations, 
and a description of basic 
operations and functions. 
The author shows how to 
use the microprocessors in 
conj u  nct ion with the 
8255A peripheral interface 
and the 682 1 peripheral­
interface adapter. Other 
detailed instructions ex­
plain how to design, load, 
test debug, and docu­
ment programs, and how 
to use flowcharts, subrou­
tines, and machine, as­
sembly, and high-level lan­
guages. The book also dis­
cusses microprocessor ar­
chitecture, BASIC instruc­
t i o n  sets ,  a d  dress  i n g  
modes, a n d  semiconduc­
tor memories. It costs 
5 29 .95 .  Contact Van Nos­
tra nd Reinhold, 1 3  5 West 
50th St. ,  New York, NY 
1 0020, (2 1 2) 265-8700. 
Circle 760 on inquiry card. 

Vlslcalc for Students 
or Engineers 

Visicafc for Science and 
E n g i n e e r  i n g  descr ibes  
how to use the "what-if" 
spreadsheet program for 
technical applications that 
include mechanics, optics, 
m a th em a tics ,  statist ics, 
electronics, · civil engineer­
ing, systems control, and 
communications. Written 
by Sta n ley Trost and 
Charles Pomernacki. the 
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book includes more than 
50 ready-to-run scientific 
and engineering programs 
for Visicalc a l lowing a 
reader with only a slight 
famil iarity with Visicalc to 
solve technical problems. 
The il lustrated book costs 
S 1 3 .  9 5 .  Contact Sybex 
I n c . .  2 3 4 4  S ixth St . ,  
Berkeley, CA 947 1 0, (4 1 5) 
848-8233. 
Circle 76 I on inqu iry card. 

Computers 
Serve Businesses 

The Critic's G uide to 

Microcomputer Software 

by Phill ip Good, editor of 
the CPA Micro Report, 

provides accountants with 
separate versions for the 
IBM PC CP/M-based com­
puters, or Apple com­
puters. Reviews in all the 
volumes are based on the 
ha nds-on appraisals of the 
author and his staff and 
contain recommendations 
for spreadsheets, word 
p r o c e s s o r s ,  d a t a b a s e  
managers, produ ct ivity 
analyzers, tax packages, 
and lega l-bil l ing software. 
Each book costs S 1 2 .95 .  
Contact the Ch ilton Book 
Co. , Radnor, PA 1 9089, 
(800) 345- 1 2 1 4  . 
Circle 763 on inquiry card. 

How to Sell 
Your Software 

A free booklet advises 
how to successful ly sell 
the software you create 
on your personal compu­
ter. The eight-page book­
let explains how to obtain 
national directory listings, 
how to price a new soft­
ware product locate an 
advertiser, write a user's 
manual ,  and operate a 
successful mail-order fulfill­
ment  service.  Contact 
ATC Software, Route 2, 
Box 448, Estill Springs, TN 
3 73 30.  
Circle 773 on inquiry card. 

Learn by Using 
Fig FORTH on Atarl 

Forth on the Atari­

Learning By Using is a 
book devoted to Fig­
FORTH applications on 
Atari computers. It in­
cludes graphics and sound 
using the game ports for 
control applications and 
1 /0 p r o g ra m  m i n g  i n  
FORTH, a n d  a mailing list 
in FORTH using virtual 
memory techniques. The 
1 1 6 -p a g e  b o o k  costs  
5 7  .95 .  Contact Elcomp 
Publishing Inc. ,  53 Red­
rock Lane, Pomona, CA 
9 1  766, (7 1 4) 623-83 1 4  . 
Circle 775 on inquiry card. 

W here Do New Products Items Come From? 
The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by 
the promoters of new products. If in our judgment the infor­
mation might be of interest to the personal experi­
menters and homebrewers who read BYTE, we print it in some 
form. We openly solicit releases and photos from manufac­
turers and suppliers to this marketplace. The information is 
printed more or less as a first-in first-out queue, sut ject to oc­
casional priority modifications. While we would not knowing­
ly print untrue or inaccurate data, or data from unreliable com­
panies, our capacity to evaluate the products and companies 
appearing in the "What's New?" feature is necessarily limited. 
We therefore cannot be responsible for product quality or 
company performance. 



$4995 

A P P L E  / /  
MONITORS PRIN TERS COMPUTERS EASY-80 B O  COL VIDEO CARD 

FULLY VIDEX COMPAT IBLE 
AMDEK COLOR I PLUS 299 o 95 AMDEK 2 DIGITAL PLOTTER 1 0  74 o95 COMMODORE 64 LOW l ! WORKS WITH WORDSTAR, dBAS E ,  
AMDEK COLOR II 4 3 9 o 9 5  ANADEX DP-9 5 0  1 A  1 3 1 9  o95 COMMODORE 154 1 DRIVE LOW! ! SUPER-TEXT-PRO, BASIC, CP/M, 
AMDEK COLOR II PLUS 449 o 95 ANADEX DP-9925A 1549 o 95 ATARI 600XL $CALL PASCAL. SPECIAL INTRO PRICE 
AMDEK COLOR III 369 o 95 AN AD EX DP-9629A 1429 o 95 ATARI 800XL $CALL 
AMDEK COLOR IV 749 o 9  5 ANADEX WP-6 0 0 0  2 1  9 9 o 9  5 IBM PC & XT LOW !  ! 4TH DIMENSION DRIVE+CTRL 289 . 9 5  
AMDEK VIDEO 3 0 0  ( G  REEN ) 1 3 4  o 9 5  ANADEX WP-6 0 0 0  TRACTOR 1 4 4  o 9 5  COLUMBIA VP PORTABLE 2349 o 9 5  4TH DIMENSION DRIVE-ONLY 1 9 9  . 9  5 
AMDEK VIDEO 3 0 0  ( AMBER) 149 o 95 CENTRONICS 352DP 1 7  99 o 9 5  COLUMBIA COMPLETE SYS o 2 6 4 9  o 95 HAYES MICROMODEM II 2 5 9 o 9 5  
AMDEK VIDEO 3 1 0  ( AMBER) 1 6 4 o 9 5  COMREX CR- 1 DAISY WHEEL 7 2  9 . 9  5 IBM-PC COMPATIBLE SYSTEM KENSI NGTON SYSTEM SAVER 64 o 9 5  
BMC 1 2AU 1 2  "" GREEN 8 9 o 9  5 DAISEYWRITER 2 0 0 0  1 1  29 o 95 1 28K, 2-DS/DD DRIVES, KEYBOARD RANA ELITE I W/CTRL-CARD 359 . 9 5  
BMC 1 2 EUN 1 2 "" GREEN 1 3  9 o 9 5  DIABLO 6 3 0 R 1 5 5  1784 o 9 5  AND COMPLETE SOFTWARE PACKAGE RANA ELITE I I  W/CTRL 509 o 9 5  
BMC AU9 1  9 1 U  1 3 "" COLOR 299 o 9  5 EPSON F X - 8 0  W/TRACTOR LOW! I RANA ELITE I I I  W/CTRL 649 . 9 5  
BMC 1 4 0 1  1 3 oo RGB COLOR 349 o 9 5  EPSON RX-80 LOW ! I CORVUS CONCEPT MC68 0 0 0  $4999 SOFTCARD ( Z-80 CARD ) 2 3 4  o 9  5 
BMC AU9 1 9  1MU 1 3 "" RGB I B M  629 o 9 5  EPSON FX- 1 0 0  F/T LOW !  ! 256K, 8 "  FLOPPY DRIVE MICRO-SCI A2 W/CT RL-CARO 3 1 9  o 9 5  
COMMODORE COLOR MON ITOR 269 o 95 GEMINI l O X  LOW !  ! COMPLETE SOFTWARE PACKAGE ASCII EXPRESS PRO 8 9  o 9 5  
COMREX 1 3 "" COLOR W/SOUND 294 o 9  5 GEMINI 1 5  LOW !  ! BI-DI RECTIONAL 8 - 1 /  2X 1 1  SCREEN BPI GENERAL ACCOUNTING 294 . 9 5  
COMREX 1 2 11 HI-RES AMBER 1 4 9  . 9 5  GEMINI STX-80 LOW! I CORVUS CONCEPT 5 1 2 K  $5895 DATASTAR ( REQ Z-8 0 )  1 9 4  o 9 5  
COMREX 1 2 oo HI-RES GREEN 1 3  9 o 9  5 GORILLA BANANA PRINTER 1 89 o 9  5 dBASE I I  ( REQ .  Z-8 0 )  449 . 9 5  
COMREX 1 2  "" HI-RES YELLOW 144 o 9 5  IDS MICROPRISM 479 o 95 CORONA DESKTOP PC LOW ! I INFOSTAR ( REQ Z-8 0 )  3 1 9  o 9 5  
ELECTROHOME 9 "  GREEN 1 2  9 . 9  5 IDS PRISM 1 3  2 1 2  99 o 9  5 IBM-PC COMPAT IBLE SYSTEM REPORTSTAR ( REQ  Z-8 0 )  2 3 9  o 9 5  
ELECTROHOME 1 2  °0 GREEN 1 49 o 9 5  IDS PRISM 1 3  2C - COLOR 1499 . 9 5  128K 2-DS/DD DRIVES , KEYBOARD SENSIBLE SPELLER 8 4 . 9 5  
ELECTROHOME 1 3  " RGB IBM 3 7 9  o 9 5  JUKI 6 1 0  0 PRINTER ( P )  549 o 9  5 COMPLETE SOFTWARE PACKAGE SPELLSTAR ( REQ Z-8 0 )  1 6 4 . 9 5  
ELECTROHOME 1 3 " RGB COLOR 3 6 9 . 9 5  MANNESMANN TALLY MT 1 6 0 L  779 o 95 CORONA PORTABLE PC LOW I ! SUPERCALC ( REQ Z-8 0 )  1 8 9  o 9 5  
GORILLA 1 2 oo GREEN 8 9 o 9  5 MANNESMANN TALLY MT1602 1 2  8 9 . 9  5 SUPER-TEXT PRO 40/80 6 9 o 9 5  
NEC 1 2 "  GREEN SCREEN 1 5  4 o 9 5  MANNESMANN TALLY MT 1 8 0 2  1499 . 9  5 EAGLE PC 1 2  8K SYSTEM 2249 . 9 5  VIS ICALC 3 o 3 1 7 4 o 9 5  
NEC 1 2 "  ECONO GREEN 1 0  9 o 9  5 NEC 3 5 5 0  SPINWRITER-IBM 1 7  54 o 9  5 KAYPRO I I  1 3  9 9 . 9 5  WORDSTAR W/APPLICARD 3 2 4  o 9 5  
NEC 1 2 "  LO-RES COLOR 299 . 9 5  NEC 8 0 2 3  PRINTER 459 o 9  5 NEC APC-H0 1 $2495 

N E C  1 2 oo AMBER SCREEN 1 6  4 o  95 NEC 8 0 2 5  1 2 0  CPS 1 3 6  COL 7 1 9 . 9  5 NEC APC-H02 $2995 I B M  
NEC 1 2 "  COLOR - IBM 5 3 9  . 9  5 OKIDATA MICRDLINE 80 339 o 95 NEC APC-H03 $3749 

LOW I IPRINCETON GRAPHICS HX- 1 2  489 o 95 OKIDATA PACEMARK 2350P 1999 . 9 5  NEC APC-WPS 1 LOTUS 1 - 2 - 3  
QUADCHROME RGB FOR IBM 527 o 9 5  OKIDATA PACEMARK 2 3 5 0 S  2 1  9 9 o 9  5 dBASE I I  429 o 9 5  
SAKATA 1 3 "  COLOR 264 . 9 5  OKIDATA PACEMARK 2 4 1 0 P  2329 o 9 5  PIED PIPER I 1 0  74 o 9 5  FRIDAY 1 9 9 . 9 5  
SAl<l'oTA 1 3 "  RGB COLOR 5 1 9  o 9  5 OKIDATA PACEMARK 2 4 1 0 S  2499 o 9 5  Z-80 PORTABLE COMPUTE R  HOME ACCOUNTANT PLUS 99 o 9  5 
SAKATA SUPER RGB MON ITOR 7 1 9  . 9  5 OKIDATA TRACTOR 8 0 , 8  2 , 9 2  49 . 9  5 INCLUDES 6 4 K  RAM & 1 M B  DRIVE QUADLINK APPLE EMULATOR 489 . 9 5  
SAKATA 1 3  '" GREEN 1 0  4 . 9  5 OKIDATA 82A W/GRAPHICS 449 . 9 5  SOFTWARE INCLUDES ' SMARTCOM I I  8 9  . 9  5 
TAXAN 1 2 "  GREEN 1 2 4 . 9 5  OKIDATA 83A W/GRAPHICS 69 9 .  95 CP/M & PERFECT SERIES MICROSOFT MOUSE 1 3  4 o 9 5  
TAXAN 1 2 "  AMBER 1 2  9 . 95 OKIDATA 84P 1 0  4 9 o 9  5 PEACHTEXT 5 0 0 0  SERo 9 259 . 9 5  
TAXAN RGB VISION I 2 9 4 . 9 5  OKIDATA 84S 1 1  29 . 9  5 SANYO WBC- 1 1  0 0  1 5 2 9  o 9 5  PERFECT WRITER 1 8 9  o 9 5  
TAXAN RGB VISION III 494 o 9 5  OKIDATA 92 494 o 95 VISICALC 256K 1 7  9 . 9 5  
ZENITH 1 2 "  GREEN 9 9 . 9 5  OKIDATA 9 3 P  929 . 9 5  TELEVIDEO 16-BIT DESKTOP CBASIC COMPILER 399 . 9 5  
ZENITH RGB COLOR MONITOR 579 . 9  5 OKIDATA 9 3 S  9 9 4  o 9 5  1 2  8K 8088 SMHZ DUAL 360K DRIVES MULTI -TOOL WORD W/MOUSE 339 . 9 5  
USI 9'" AMBER MON ITOR 1 2  9 .  95 OLYMPIA TYPEWRITER/PRIN'r 8 1 9 o 9  5 INCLUDES CP/M $3499 . 9 5  VERSAFORM 259 . 9 5  
USI 9'" GREEN MONITOR 1 1  9 . 9  5 PANASONIC KX - P 1 0  90 4 1 9 o 9  5 Q-BASE 1 3  9 .  95 
USI 1 2 '" GREEN MON ITOR 1 3  9 .  95 PRINTMASTER ( DAISY) 1549 . 9 5  TELEVIDEO 9 1 0  TERMINAL 594 . 9 5  WORD STAR 3 o 24 349 . 9 5  

USI 14" LO-RES COLOR 289 . 9  5 PROWRITER I PRINTER 344 o 95 TELEVIDEO 925 TERMINAL 7 8 9  o 9 5  INFOSTAR 3 4 9  o 9 5  


PROWRITER II PRINTER 6 1 9 . 9  5 TELEVIDEO 9 7 0  TERMINAL 1 1  9 9 o 9 5  

C ITOH B600BP 979 o 95 COMMODORE 64 
QUME SPRINT 1 1  /40+ 1 3  99 o 9  5 XEROX 8 2 0 - I I  $2899 
SANYO PR5 5 0 0  DAISY WHEEL 579 o 9  5 CALC RESULT ADVANCED 1 1 9 .  95 
SILVER-REED DAISY WHEEL 799 o 9 5  ZENITH Z- 1 2 0  ALL-IN-ONE CARDCO PARALLEL INTERFACE 6 4 . 9 5  
SMITH CORONA TP-1 499 o 95 BUILT- IN GREEN SCREEN CHOPLIFTER 34 o 9 5  MOD EMS STARWRITER DAISY WHEEL 1 0  99 . 9  5 DUAL DRIVES SPECIAL $2999 o 95 DATA20 Z80 VIDEOPAK 2 2 4 . 9 5  
TOSHIBA P- 1 3  5 0  1649 . 9  5 DATASETTE RECORDER 6 4 . 9 5  

ANCHOR MARK I ( RS-2 3 2 )  79 o 9  5 TRANSTAR 3 1 5  COLOR 449 o 9  5 APPLE //e NOW AVAILABLE FORT APOCALYSE 27 o 9 5  
ANCHOR MARK I I  ( ATARI ) 7 9 . 9 5  TRANSTAR 1 3 0  18CPS 7 2  9 . 9  5 PLEASE CALL FOR OUR LOW PRICE FROGGER 2 7 . 9  5 
ANCHOR MARK III ( TI99/4A) 99 . 9  5 TRANSTAR 1 40 40CPS 1 2  29 o 9  5 HES MODEM I 64 o 9 5  
ANCHOR MARK V ( OSBORNE ) 9 4 . 9 5  EPSON SERIAL ( RS-2 3 2 )  1 3 4 o 9 5  FRANKLIN ACE 1 0 0 0  W/COLOR LOW ! !  HOME ACCOUNTANT 59 . 9 5  
ANCHOR MARK VI ( I  BM PC) 1 9  9 . 9  5 GRAFITTI CARD 8 4 . 9  5 FRANKLIN ACE 1 2  0 0  SYSTEM LOW ! I JAWBREAKER 2 7 . 9 5  
ANCHOR MARK VII ( RS-2 3 2 )  1 0 9  o 9 5  GRAPPLE R  + 1 1  9 . 9 5  ROMAR I I  ( APPLE CLON E )  549 . 9  5 JUMP MAN 2 7 . 9 5  
NOVATION J-CAT 1 0 4 . 9  5 MICROBUFFER II 1 6 K  1 9 4  o 9 5  GRIDRUNNER 2 7  o 95 
NOVATION 2 1 2  AUTO CAT 579 . 9 5  PKASO INO'ERFACE 1 2  9 o 95 DISKETTES PHAROH ' S  CURSE 24 o 9  5 
SMARTCAT 2 1 2  ( 1 2  0 0  BAUD) 429 . 9 5  WIZARD BPO 1 6  K 1 2  9 .  95 HESMON 2 7 . 9  5 
SMARTMODEM 300 BAUD 1 9 4  o 9 5  WIZARD SOB 16K 1 7  9 o 95 ELEPHANT DISKETTES SS/SD 1 6  o 9 5  SCRIPT 64 79 . 9 5  
SMARTMODEM 1 2  0 0  BAUD 484 . 9 5  ELEPHANT DISKETTES SS/DD 1 9  . 9  5 VANILLA PILOT 2 4 . 9 5  
SMARTMODEM 1 2  0 0 B  - IBM 4 4 9  o 9 5  OTHER PRINTERS AVAILABLE ELEPHANT DISKETTES DS/DD 25 o 9 5  VIC/64 SWITCH 1 1  9 . 9 5  
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Circle 78 on inquiry card. 

MAJOR EXPANSION AT MINOR EXPENSE  
Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhere? Expand your 

system and shrink your cost. We invite you to compare prices, then call us. 

MODEMS SALEMICROSOFT SALE PRICE For IBM PC 
9 9 1 3  . . . . . . . .  64K card . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  $235.81 
0 1 1 3  . . . . . . . .  1 28K card . . . . . . . . . . . . . . . . . . . . . . .  . . . .  353.71 
021 3 . . . . . . . .  192K card . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.50 
0 3 1 3  . . . . . . . .  256K card . . . . . . . . . . . . . . . . . . . . .  . . . . . .  589.53 
9938 . . . . . . . .  64K system card . . . . . . . . . . . . . . , . . . . . . .  2(i6.13 
0338 . . . . . . . . 256K system card . . . . . . . . . . . . . . . . . . . . .  425.99 
9937 . . . . . . . .  mouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 .38 
0 0 1 3  . . . . . . . .  64K ram chips . . . . . . . . . . . . . . . . . . . . . . .  117.90 For APPLE II, II + ,  lie 
2304 . . . . . . . .  softcard system . . . . . . . . . . . . . . . . . . . . . . 
231 2 . . . . . . . .  softcard system plus . . . . . . . . . . . . . . . .  . .  
2 3 1 3  . . . . . . . .  ramcard . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
2223 . . . . . . .  . multiplan el. wrksheet . . . . . . . . . . . . . . . .  . 
9804 . . . . . . . .  softcard prem. system . . . . . . . . . . . . . . . .  . 
2348 . . . . . . . .  prem. softcard lie . . . . . . . . . . . . . .  . . . . .  . 

232.44423.5067.33185.28468.25333.50 
)* sm +, 
ULT ·DO . . . . . . ultraterm . . . . . . . . . . . . . . . . . . . . .  . . . . . . $273.92 
VT·500 . . . . . . videoterm 50.HZ . . . . . . . .  . . . . . . . . . . . . .  201 .64 
VT-501 . . . . . . videoterm 50. HZ softswitch . . . .  . . . . . . . .  224.55 
VT·502 . . . . . .  videoterm 50.HZ softswitch inver . . . . .  . .  230.55 
VT·6DD . . . . . .  videoterm 60.HZ . . .  . . . . . . . . .  . . . . . . . . .  201.64 
VT-60 1  . . . . . .  videoterm 60.HZ softswitch . . . . . . . . . . . . 223.32 
VT-602 . . . . . .. videoterm 60.HZ softswitch inver . .  . . . . .  230.55 
VT·SPADDD . . .  switchplate . . . . . . .  . . . . . . . . . . . . . . . . . . .  13.73 
PS·DDD . . . . . .  paral, ser. 1/0 card . . . . . . . . . . . . . . . . . . . 165.50 

• 
-

01 HAYES . . . .  stack chronograph . . . . . . . . . . . . . . . . . . . . $194.77 
02 HAYES . . . .  stack smartmodem . . . . .  . . . . . . . . . . . . . .  225.40 

· 03 HAYES . . . .  smartmodem 1 200 . . . . . . . . . . . . . . . . . . . .  551.25 
04 NOVATION . cat . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 159.25 
05 NOVATIO N .  dcat . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 175.17 
06 NOVATION . autocat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.22 
07 NOVATIO N .  jcat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 18.64 
08 NOVATIO N .  smartcat 10312q . . . . . . . . . . .  . . . . . . . . . .  473.76 
09 NOVATION . smartcat 103 . . . . . . . . . . . . . . . . . . . . . . . . . 198.30 
DYSAN DIS KETTES SALE PRICE 

1 04/1 . . . . . . .  5 .25" .ss.sd . . . . . . .  . . . . . . . . . . . . . . . . . . . $ 31 .85 
1 04/1 D . . . . . .  5 .25" .ss.dd . . . . . . . . . . . . . . . . . . . . . . . . . 33.68 
1 04/2D . . . . . .  5 .25".ds.dd . . . . . . . . . . . . . . . . . . . . . . . . .  39.81 
3740/1 . . . . . . 8 "  .ss.sd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.07 
3740/1 D  . . . . .  8" .ss.dd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.03 
3740/2 . . . . . . 8" .ds.sd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.03 
3740/2D . . . . . 8".ds .dd . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  47.77 
. . . . . . . . . . . .  boxes of I 0 each . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . 

MISC. ITEMS 

644·01 00 . . . .  lemon surge protector . . .  . . . . . . . . . . . . . . $ 45.33SALE PRICE 

644·0 1 1  0 . . . .  orange surge protector . . . . . . . . . . . . . . . . 1 1 1.42 
644·01 20 . . .  . lime surge protector . . . . . . . . . . . . . . . . . . 71.27 
7654 . . . .  . .  . system saver (APPLE) . . . . . . . . . . . . . . . .  66.15 

ORDERS ONL Y IN CA L. 800-82I-6662 800-858-48I0 
COMMERCIAL BUSINESS SUPPLY INFORMA TION 2858 S. ROBERTSON BLVD. LOS ANGELES, CA 90034 f2I3J 559•0596 

Phone orders accepted on Visa and Mastercard only. Add 3% for credit card use. California residents add 6 . 5 %  sales ta x .  No C . O . D .  Actual shipping 

and handling charge added to all  orders. Prepaid orders as follows: Money orders or cashier's check - merchandise shipped upon receipt. Personal 

checks must clear before shipping. 20% restocking fee. Prices and availability subject to change. 

1 976 1 9 7 7  1 978 1 979 1 980 1 98 1  1 982 1 983 
Jan. $ 2 . 75 $ 3 . 2 5  5 3 .25 $ 3 . 70 
Feb. 5 2 . 75 $ 2 . 75 $ 3  . 2 5  $ 3 . 2 5  $ 3 . 70 $ 3 . 70 
March $ 2 . 7 5  $ 2 . 7 5  $ 3 . 2 5  $ 3 . 25 $ 3 . 70 $ 3 . 70 
April $ 2 . 7 5  $ 2 . 7 5  $ 3 . 2 5  $ 3 . 25 $ 3 . 70 $ 3 . 70 
May $ 2 .00 $ 2  .75 $ 2 . 7 5  $ 3 .25  $ 3  .25  $ 3 . 70 $ 3 . 70 
June $ 2  .00 $ 2 . 7 5 $ 2 . 7 5  $ 3 . 2 5  $ 3 . 25 $ 3 . 70 $ 3  .70 

Circle and send requests with payment to: 

BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please a l  low 4 weeks for domestic del ivery 
and 8 weeks for foreign del  ivery . .  

name 

add ress 

state zip 

672 BYTE November 1983 

1 976 1 9 7 7  1 9 78 1 979 1 980 1 98 1  1 982 1 983 
July $ 2 .00 $ 2 .00 $ 2 . 7 5  5 2 . 7 5  5 3 .2 5  $ 3 .25 $ 3 . 70 $4.25 
Aug. $ 2 .00 $ 2 . 7 5  5 2 . 7 5  $ 3 . 25 5 3  .70 54 .25  
Sept. $ 2 . 75 $ 2 . 7 5 $ 2 . 75 $ 3 . 2 5  $ 3 . 70 $ 4.25 
Oct. $ 2 . 75 $ 2 . 75 $ 3 . 2 5  $ 3 . 25 $ 3 . 70 $ 4.25 
Nov. $ 3 . 2 5  5 3 . 2 5  $ 3 . 70 
Dec. $ 2 . 75 $ 2 . 75 $ 3 . 2 5  $ 3 . 2 5  $ 3 . 2 5  $ 3  .70 
The above prices i nclude postage i n  the US. 
Please add S .  SO per copy for Canada and 
Mexico; and S 2 . 00 per copy to foreign coun­
tries.  
D Check encl osed 

Payments from foreign countries must be 
made in US funds payable at a US bank.  

0 VISA 0 Master Card 

Card # Exp . 
Signature 
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Totally Apple compatible. 1 43,360 bytes per drive on 
DOS 3.3 ful l  one year factory warranty, half-track 
capabil ity, reads all Apple software. plugs right into 
Apple controller as second drive. DOS 3.3, 3.2.1 
Pascal. & CP/M compatible 

MSM-431 010 S tandard Disk II size ___ $1 99.00 
MSM-431030 Controller only $60.00 

HALF-HEI GHT DRIVE For APPLE 
Totally Apple compatible. Works with al l  Apple 
software and controllers. Faster and q uieter than most 
other drives, yet only half the size! 

MSM-581 0 1 0  

SUPER DISKETTE SPECIAL! 
We bought out a major manufacturer's overstock, 
and we are passing the,savings on to you! Single sided 
double density, package of ten 

MMD-5120103 A pple diske ttes 

C P/ M  3.0 CARD Fo r APPLE-ALS 
The moat powerful card available for your Aoolel 
6 MHz, ZҿOB, additional 64K RAM. CP/M 3.0 
plus, 1 00% CP/M 2 .2  compatibility, C Basic, CP/M 
g r  aphics. 300% faster than any other CP/M for Apple 
One year warranty 
CPX-62810A ALS CP/M 

Z CARD For APPLE-ALS 
Two computers in one, Z-80 and 6502, more than 
doubles the power and potential  of your Apple. 
includes Z-80 CPU card, CP/M 2.2 and complete 
manual set. Pascal compatible,  uti l it ies are menu­
driven, one year warranty 

CPX-62800A A & T with CP/M 2.2 ___ $139.00 

80 column x 24 1ine video card for Apple II addressable 
25th status line. normal/inverse or high/low video. 128 
ASCI I characters, upper and lower case, 7 x 9 dot 
matrix with true descenders. CP/M, Pascal and 
Fortran compatible ,40/80 Hz, 40/60 column selection 
from keyboard. Best 60 column card! 

IOV-2450A Viewmax 80 $139.95 
IOV-2455A Visica fc/Easywriter Preboot _ $24.95 

16K RAM CARD For APPLE I I  
Expand your Apple I I  64K, use a s  language card, ful l  
one year warranty. Why spend $1 75.00? 

MEX-16700A Save over 1 15.00 
PRINTER CARD & CABLE 
F o r  Apple. Standard centronics parallel interface for 
Epson. Okidata, C. ltoh, Gemini,  NEG. Comrex. etc. 
Includes printer cable and supports g raphics 
IOP-2100A Prin ter card & cable 

Cool ing fan for your overheated Apple I I ,  I I+ .  or l ie;  
also includes power switch and two switched outlets 
with voltage protection circutry 

SYA-1520A Apple fan 

ulti mate para llel printer graphics interface card 
with many new features. now at a new low price! 

IOP-2300A Grappler Plus $ 1 1  9.95 

BUFFERED GRAPPLER PLUS 
Combines t h e  flexibility o f  the Grappler + w i t h  the 
convenience of the Bufferboard, all on a single board 
IOP-2320A Buffered Grappler+ ____ $175.00 

BUFFERBOAR D- Orange Micro 
Add up to 20 pages of text output buffering to your 
existing Grappler + board 
IOP-2310A Bufferboard 

ASIO-SSM/TRANSEND 
RS232 serial 1 / 0  board for Apple. works with printers 
or modems. 1 1  0 to 9600 baud. DOS. CP/M and Pascal 
compatible 

10 1-2052A ASIO 

A488-SSM/TRANSEND 
Allows Apple I I ,  l ie .  I I +  t o  operate a s  a n  inexpensive 
I E EE 488/GP I B  instrument control ler. Comes with 

APPLE PROTOBOARD-VECTOR 
Ideal for developing customized 1/0 c i rcuits for your 
Apple-gold plated edge connector; power and 
ground planes 

VCT-4609 Apple Protoboard 

M ICROMODEM 1 1-HA YES 
T h e  standard in d i rect-connect, plug-in modems for 
Apple. 1 1  0-300 baud, FCC approved 
IOM-2010A Micromodem If 

SYNCHRONOUS SERIAL 
INTERFACE-CCS 
Synchronous RS232 serial  interlace board for Apple. 

IOI-2030A Limited Quantity 

SERIAL INTERFACE-CCS 
RS232 asynchronous i nterface for Apple, 75 to 9600 
baud, ful l  handshaking signals. CCS 7710-01 
10 1-2020A Limited Quantity $ 1 1  9.95 

PARALLEL INTERFACE-CCS 

IO I-2040A Limited Quantity 

A To D CONVERTER-CCS 
3'/, d i git  BCD Analog-to-d ig  i ta l  converter 
Apple. HURRY' l imited quantity' 

DUAL 8-inch DISK DR IVES 
Up to 2 Megabytes for your Apple, two double density 
8 inch s l im l i ne disk drives. cabinet, power supply. 
cable. controller. and software. Compatible with DOS, 
CP/M. Pascal, and I B M  3740 formats 

1 MEGABYTE SUB SYSTEM 
2 MEGABYTE SUB SYSTEM 

COOL STACK For APPLE 
System stand and organizer with cooling fan. 
Apple I I ,  two disk drives, monitor. and software. 
Constructed from heavy duty 16 guagesteel. Sentry I I  
is anti-theft model with locks forentiresystem a n d  al l  
componets. A standard with most school districts! 

SYA-1505A Cool stack $79.95 
SYA-1506A Sentry If $159.95 
SYA-1507A Sentry If  w/power guard __ $229.95 

U L  TRATERM-VI DEX 
Revolutionary video support for  the Apple-allows 
display of up to 4096 characters (1 28 x 32, 1 32 x 24, 
1 60 x 24, or 80 x 48).  Complete firmware support for 
BASIC, Pascal, and CP/M. For Apple I I .  I I + .  lie and I l l  

$295.00 

ACCELERATOR I I  
SATU RN SYSTEMS 
Uses high speed 6502 processor and 64K on board 
memory to run any Apple program 31f2 times faster 
than standard Apple! Also works on Franklin, Basis 

CPX-82010A Accefator If 

8088 COPROCESSOR-PCP! 
S i m i l ar in concept t o  ZBO cards for Apple. b u t  uses 
8088. the same microprocessor used in I BM PC. 
Complete with MSDOS and MBASIC 

CPX-88088A PCP! 88 card 

ARITHMETIC PROCESSOR-CCS 
The CCS 781 1 C  is a high s peed arithmetic processor 
board designed to increse throughput of your Apple 
i n  computation-intensive programs. Uses AMD 951 1 
math processor chips 

CPX-908 1 1 A  Limited Quantity 

128K RAMBOARD 
SATURN SYSTEMS 
Adds 1 28K t o  y o u r  Apple f o r  Monster memory! 

MEX-12801 128K $389.00 

KOALA PAD-KOALA TECH. 
A touch sensitive pad that functions l i k e  a joystick o r  
mouse, allowing you t o  move t h e  cursor around the 
screen with the touch of a finger. Complete with 

SYA-1518A Koala Pad 
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SIX PAK PLUS-AST 
Up to 384K RAM, clock calendar with battery back up, 
serial port, parallel printer port.  game port, super drive 
and super spool software included F R E E' 

MEX-38064A 64K C,S,P $289.95 
MEX-38256A 256K C,S,P $489.95 
For Game Port Option Add $39.95 

MEGA PLUS-AST 
Up to 512K RAM. clock calendar with battery back up. 
2 serial ports. paral lel  printer port, game port .  super 
drive and superspool software inclu ded FREE!  

MEX-51064A 64K C ,  1 serial $269.95 
MEX-510005 Second serial port option _ $39.95 
MEX-51 000P Printer port option $39.95 · 
MEX-51000G Game port option $39.95 
For Each Additional 64K RAM Add ___ $49.95 

COMBO PLUS 1 1-AST 
Up to 256K of RAM . clock with battery back up. serial 
port, parallel printer port, superspool software 
included FREE! 

MEX-25064A 64K C.S.P $269.95 
MEX-25256A 256K C,S,P $419.95 

1/0 PLUS 1 1-AST 
Up to 2 serial ports. parallel printer port, game port, 
clock calendar with battery back up. super drive and 
superspool software included FR EE!  

IOI-7500A Clock & 1 serial port ____ $1 29.95 
101-7500P Printer port option $39.95 
101-75005 Second serial port option ___ $39.95 
t0t-7500G Game port option $39.95 

QUADBOAR D  I -Q UADRAM 
Up to 256K RAM. serial port, parallel pr inter  port. 
clock calendar. RAM disk and printer spooler software 

MEX-41064A 64K Quadboard $279.95 
MEX-41256A 256K Quadboard $399.95 

QUADLINK-QUADRAM 
Allows IBM PC to run Apple software. I nclu des in ter­
face card and software to allow you r IBM PC to run 
both Apple DOS and PC DOS 

CPX-50500A Quad/ink $495.00 

SYSTEM CARD-MICROSOFT 
From the authors of MS-DOS-up to 256K RAM . serial 
port, parallel printer port. clock calendar. plus RAM 
drive disk emu lation, print spooler, t ime uti l it ies. and 
terminal emulat ion software. DOS 1 . 1  or 2.0 
compatible 

MEX-1 6064A 64K system card $279.95 
MEX-16256A 256K system card ____ $429.95 

MONTE CARLO CARD-MBI 
U p  to 512K RAM. clock calendar. parallel printer port. 
serial port. GT model has dual port joystick adapter 

MEX-550640 64K Monte Carlo Quatro _ $299.95 
MEX-55064A 64K Monte Carlo GT _  __  $349.95 

H I -R ES COLOR MON ITORS 
O n l y  t h e  best Quadchrome or Princeton H X - 1 2 .  6 9 0  x 
480 resolution. 16 bril l iant colors. special .31 mm dot­
pitch tube, inclu des FREE'  cable 

VDC-241301 Quadram Quadchrome __ $469.95 
VDC-241401 Princeton Graphics HX-12 _ $499.95 

N EG or A M D EK .  popular R G B  monitors for your 
IBM PC 

VOC-652000 NEC JC 1203 RGB ____ $599.95 
VDC-801 320 Am dek Color If $439.95 

H ERCULES GRAPHIC CAR D  
Two pages of ultra-high resolution text and graphics 
720 x 348. compatible with Lotus 1 23 .  Visicalc.  
dBase I I , etc. Includes paral lel  printer port 

IOV-5010A Hercules Graphic Card ___ $359.95 

PLANTRON I CS COLOR PLUS 
U p  to 1 6  colors. 80 characters. biplanar technology. 
includes parallel printer port 

IOV-6010A Pfantronics Color Plus ___ $379.95 

QUAD COLOR I & I I  
Ouadcolor I del ivers standard I B M  PC color and 
graphics.  add O uadcolor I I  and hi-resolution (640 x 
200) color g raphics are possible 

IOV-4010A Quadcofor I basic board __ $234.95 
IOV-4020A Quadcofor If add on ____ $229.95 

64K RAM UPGRADE For IBM PC 
H i g h  speed RAM upgrade k i t  with parity (error 
detection) and one year warranty 

MEX-64100K 64K kit lor IBM PC ____ $49.95 

TH E  B EST SOFTWAR E  For I B M  PCWe have taken the top ratedthe price making them a supe ፽r 
v 
o 
a 
፼፻፺ms and reduced 

LOTUS 1 2 3 Best spreadsheet5 FP-24001020M Lotus 123 (1A)
dBASE II  Best Data base 

- $329.95 

SFP-112101 00M Ashton- Tare DBASE If
WORDSTAR Best word processor 

- $429.95 

SFP-1 3600100M MicroPro Wordstar $299PROPACK 
-- .95 

SFP-1 360090ཀྵ፹dstar!MaiiᴮSpeff!Starindex
MtcroPro s besr $394VI51FILE Best Data base, Index -

.95 

SFP-1 4101 080M Visicorp Visifile
CROSSTA 

- $1 99.95LK Best communications packaSFP-53770 100M MicroStu/1 C 
ge 

rosstafk s129 95 MULTIPLAN Best selling spreadsheet -­

. 

SFP-16201 0100 Microsoff Multiplan SFLIGHT SIMULAT . 
-- 1 79.95 

OR Best Fltght S i m ulator $39 950100 Microsoft . Simulator -
. 

N OW! B ETTER THAN EPSON 
Okidat's n e w  plug-n-play R O M S  f o r  O k i  9 2  o r  Oki  93 
printers are ful ly I BM PC compatible! 412 ASCII 
characters. fu l l  graphi cs, complete Epson emulation. 
and near l etter qual i ty  p r i n t i n g  not ava i l able 
with Epson 

PRM-43092 Okidata 92 160 cps 
PRM-43093 Okidata 93 160 cps 
PRA-43086 Plu9-n-pfay for 92 
PRA-43087 P/ug-n-pfay for 93 
W CA-2536A IBM PC to Oki or 

NEC 3550 LETTER Q UALITY 
Only fu l l  I B M  PC compatible 
available-why settle for less 

PR 0-35501 NEG 3550 orinter 

300 and/or 1 200 baud di rect connect. auto answer­
auto dial .  pulse or touch tone, auto baud rate selection 

1 200Bis a p lug-in board for I BM PC only and includes 
Sm artcom II FREE'  

IOM-5550A 1200B with Smartcom If 
tOM-5500A Smartmodem 1200 
IOM-5400A Smartmodem 300 
SFP-5500550M Smartcom 

M I CROSO FT MOUSE 
Tandon T M - 1  00-2 dou b l e-s ided,  dou ble-density 
320K disk drive. O riginal  equipment drive on IBM PC 

MSM-551002 Full size Tandon $224.95 
MSM-991004 Half-height 320K drive __ $ 1  99.95 

DISKETTF.S For I B M  PC 
High quality 320K double-sided. double-density 
diskettes. certified to b e  absolutely error free. Box of 
ten. warranteed for one year 

M M  D-5220104 With FREEt plastic box __ $24.95 
M M  D-5220101 Verbatium Da tafife ___ $34.95 

From Mouse Systems. Optical mouse with no moving 
parts-noth i n g  to wear out, inclu des software and is 
compatible with all major software packages-a 
guaranteed best buy! 
SYX-1 4 1 00A Mouse Systems mouse __ $249.95 

M I CROSOFT MOUSE 
Mechanical mouse from the folks that wrote your 
PC's operat ing system. I n cludes software and cables 
SYX-16100A Microsoft mouse $149.95 
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Better than USI, Better than Amdek! 

BEST MON ITORS AVAI LABLE! 
Ultra-h ig h resolution, up to 22 MHz. 1000 l ines per 
inch. amber or green phoshpor, FREE! t i l t  and swivel 
base. US manufacturer 

12" green 22 MHz ____ $149.95 
12" amber 22 MHz ____ $149.95 
9" green 78 MHz $139.95 
9" amber 78 MHz $ 1  39.95 

TAXAN MONITORS 
1 8  M H z  BOO l ines p e r  i n c h ,  ideal for 8 0  column 
operation 

VDM-821210 12" Amber $1 39.00 
VDM-821220 12" Green $139.00 

TAXAN R G B  VISION 
Apple a n d  I BM compatible R G B  color. Both o f  lhese 
units feature an 18 MHz bandwidth linear video 
ampl ifier. The R G B -Vision I has 380 lines horizontal 
resolution; the super high-resolution RGB-Vision I l l  
has 630 l ine resolution 

VDC-821 210 RGB-Vision I $369.00 
VDC-821230 RGB-Vision Ill $649.00 

VDA-821210 IBM PC cable $1 9.00 
VDA-821220 Apple Ill cable $19.00 
VDA-821200 Apple II  card & cable ___ $1 29.00 
VDA-821230 Apple lie & 80 Column card _ $ 1 79.00 

TAXAN COLOR MONITOR 
Composite color monitor with audio. 1 3-inch/400 l i n e  
screen 

VDC-821205 Color monitor $399.00 

12-inch GREEN-ZEN ITH 
15  MHz. 40 or 80 column 

$94.95 

The new TTX 3000 is an intell igent, economical, ful l­
feature terminal designed to be expanded into a ful l  
computer. I t  has more features and is priced lower 
than similar units from ADDS, LSI, Hazeltine, and 
Televideo. I n  addit ion to a l l  the bui l t- in features, there 
is also space inside the unit for a 6 x 12 inch single 
board computer, and provisions for mounting two 
half-height 5 '/4 inch disk drives (and sufficient power 
supply current to run the add-ins). The detached key­
board features 95 keys. with numeric keypad and 1 0  
function keys. Screen is designed t o  t i l t  a n d  swivel 
tor comfortable viewing. Emulates TV 925 
VDT-461201 TTX-3000 

SMARTMODEM-HAYES 
Sophisticated d irect-connect auto-answer/auto-dial 
modem. touch tone or  pulse dial ing. RS232C intertace 
programmable 

IO M-5500A Smartmodem 7200 $475.00 
IOM-5550A 7200B for IBM PC $399.95 
IOM-5550A Smartmodem 300 $ 1 99.00 
IOK-1 500A Hayes Cronograph $199.00 
IOM-1 1 00A Micromodem 700 $349.00 
IOM-2010A Micromodem II $259.00 

1 200 BAUD SMART CAT 
NOVATION 
103/212 Smart C a t  a n d  1 0 3  Smart Cat. 1 200 a n d  300 
baud, bu i l t- in dialer, auto re-dia l  if busy, auto answer/ 
disconnect, d i rect connect, LED readout displays 
mode analog/digital loopback self tests. usable with 
mult i- l ine phones 

IOM-5241A 300 Baud 703 Smart Cat __ $229.95 
IOM-5251A 12n0 Baud 272/703 Smart Cat $549.95 

J-CAT MODEM-NOVATION 
1 /5 t h e  size o f  ordinary modems, Bell 103, manual or 
auto-answer.  a utomatic answer/orginate.  d i rect 
connect. bui lt- in self-test, two LEOs and audio beeps 
provide status i nformation · 

IOM-5261A Novation J-Cat $ 1 1  9.00 

SMART BUY IN MODEMS 
SIGNALMAN 
D i rect connect, low cost. h igh quality, and state-of­
the-art features. Includes FREE! subscription to the 
Source 

MARK 1 U niversal 300 baud, automatic originate/ 
answer selection, RS232C 

IOM-5600A 300b RS-232 $79.95 

MARK II 300 Baud for Atari with 850 i ntf. 

IO M-5660A 300b for Atari $79.95 


MARK Ill 300 Baud for Tl 99/4A RS-232 
IO M-5640A 300b for Tl 99!4A $79.95 

MARK VI 300 Baud for IBM PC, 

auto-dial. plug-in modem board with ful l  com­

munications software included FREE! 

IO M-5630A 300 Baud IBM card ____ $1 59.95 

MARK VII Universal 300 baud. auto-answer, auto­
dia l  RS-232 modem 
IOM-5610A Deluxe RS-232 300b ___ $ 1  49.95 

N EW! MARK XII 
NEW! MARK XII New U n iversal 1200 Baud auto­
answer, auto-dial modem with al l  the popular features 
of the Hayes Smartmodem 1200 

IOM-5620A 7200B deluxe modem $399.95 

N EW! 1 200 Baud-US ROBOTICS 
Auto-dial. auto-answer designed specifically f o r  use 
with S-100 systems. 300 or 1 200 baud. Ful l  or half 
duplex. with auto mode and auto speed select: direct 
connect 

$399.00 

MICROBUFFER 
PRACTICAL PERIPHERALS, I N C  
The stand-alone Microbuffer is installed in-l ine 
between v i rtual ly  a n y  computer a n d  printer .  
Microbuffer I I  fits into any Apple expansion slot 
(except slot zero),  the Microbuffer I I  for the Apple I I  
has on-board firmware to do graphics dumps and 
control text formatting. Epson Microbuffer mounts  
easily i n  the existing auxi l iary s lot  directly i nside the 
Epson 

Stand-alone Mlcrobullers 

IOP-2500A Parallel, 32K $249.95 
IOP-251 OA Parallel, 64K 
IOP-2520A Serial, 32K $249.95 
IOP-2530A Serial, 64K 

Mlcrobullers for Apple II 

I O P-2560A Parallel, 76K $ 1 99.95 
IOP-2570A Parallel, 32K $249.95 
IOP-2580A Serial, 76K $ 1 99.95 

IOP-2590A Serial, 32K $249.95 


MICROFAZER-QUADRAM 
T h e  Microfazer stand-alone printer buf1ers are 
available in any configuration or parallel 
input,  with serial or parallel output. All are expandable 
up to  64K of memory (about 30 pages of BV2 x 11 text);  
the parallel-to-paral lel version is expandable to  5 1 2K 
Copy and pause feature i ncluded 

Parallel/Parallel 

IOP-26008 8K List 769.00 
IOP-26032 32K List 225. 00 
IOP-26128 728K List 445.00 

$ 1  39.95 
$164.95 
$269.95 

Seria l/Parallel 

IOP-27008 8K List 799.00 $ 1  69.95 

Serial/Serial 

IOP-28008 8K List 799.00 
IOP-28032 32K List 220.00 

$1 69.95 
$199.95 

Parallel/Serial 

IOP-29008 8K List 799.00 $ 1  69.95 
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COMREX CR-1 1 
Best buy in letter quality printers. NEW! from Com rex! 
full featured letter q uality printer, FREE!  5K buffer. 
logic seeking b i -d i rect ional  p r i n t i n g .  bold face 
propo rt ional  spaci n g .  d o u b le-strike, backspace. 
underl i  ne. true super script and sub script. drop in 
daisy wheel cartridge 

PR0-1 1 1 0  1 CR-/I parallel $495.00 
PRD-1 1 1  02 CR-11 serial $589.95 
PRA-1 1 1 00 Tra ctor option $99.95 
PRA-99700 Cui sheet feeder $1 89.95 
PRA-1 1 1 1 5  Keyboard option $179.95 

PR INTER PALS-FMJ 
Desk t o p  printer stand and paper rack. Fits a l l  printers 

PRA-99080 70'" printer pat List 39.95 __ $29.95 
PRA-99100 75'" printer pal List 49.95 __ $39.95 
PRA-99700 For letter quality List 69.95 _ $49.95 

PRINTER CABLES 
Standard cab les for Epson. O k i data.  or a n y  
Centronics type printer 

WCA-3636A Centronics to Centronics __ $24.00 
WCA-2536A IBM to Centronics $32.00 

WCA-3634A Cent to 34 pin socket ___ $24.00 
WCA-3635A Cent to 34 pin card edge __ $24.00 
CNX-136 Cent connector solder $8.95 
CNX-236 Cent conn /DC $9.50 

UN IVERSAL PRINTER STAN D 
Free standing deluxe printer stand with chrome plated 
paper catch. Universal mounting for al l  1 5-inch 
carriage dot matrix and letter q ualt iy printers. List 
price $ 1 29.95 31 lbs 

FRN-9000 Deluxe printer stand $69.95 

LAZER-PERF PR I NTER PAPER 
Continuous form fan fo ld paper with  clean-perf edges 
on all sides. Finish size 8 1f2 x 1 1 ,  box of 1000 sheets. 
20 lb stock 
PRA-91921 7 000 sheets $14.95 

Okidata 92A shown with 
optional tractor mechanism. 

380Z By DTC 
Based on the same quality mechanism as the Com rex 
printer. the 380Z contains electronic enhancements 
that al low i t  to print at speeds u p  to 32 CPS. Other 
features inlude a 48K b uffer. proportional spacing. 
and Diablo 1 640/1 650/630 compatible protocol. 
Comes with printwheel, ribbon and users manual. 
Seria l ,  parallel. and I EEE 488 interfaces standard. One 
year factory warranty 
PRD-11300 380Z orinter 
PRA-1 1000 Tractor option . $1 59.00 
PRA-11200 Cut sheet feeder $699.95Cable Please specify computer $4Z.95 

STARWR ITER F10 
High speed letter qual ity printer. 40 C P S  daisywheel. 
sleek low-profile design (6-inch h igh) .  Extensive 
bui l t- in word processing functions. up to 1 5-inch 
paper width. Uses standard Diablo style printwheels, 
low noise for office environments. Centronics or serial 
interface versions available 

PRD-22010 FlO/parallel $1 125.00 

SILVER REED EXP-550 
Economical daisy wheel printer with 200 words per 
minute ( 1 8  CPS ) .  fu l l  1 5-inch platen, Diablo 630 
protocol. 1 0. 1 2 .  15 pitch or proportional printing. Very 
quiet, very reliable: a bargain in the under $1 OOO. Ietter 
qual ity printer market 

PR D-52001 Parallel. List 895.00 ____ $669.00 
PR D-52002 Serial. List 995.00 $775.00 
PRA-52000 Tractor. List 159.95 $129.00 

REGULAR FAN-FOLD PAPER 
PRA-91 9 1 1  9•;, x 1 1. 1 000 sheets ____ $1 1 .95 
PRA-9051 1 14 x 1 1  . green bar 1000 ___ $14.95 

Circle 523 on inquiry card. 

SEE PAGE 8 
FOR DETAI LS! 

OKI DATA- M I CROLJNE 92 & 93 
1 60 CPS. true correspondence qual i ty printing , ful l  
g raphics,  I B M  PC compatible (optional) .  handles 
single sheet as well as fan-fold paper, professional 
design construction and quality 

PR M-43092 Oki 92 parallel List 699.00 __ $479.95 
P R  M-43093 Oki 93 parallel List 1 7  99.00 _ $795.95 
PRA-43181 2K serial board $ 1 1  5.00 
PRA-43086 IBM PC ROMS for 92 ____ $49.95 
PRA-43087 IBM PC ROMS for 93 ____ $49.95 
PRA-43080 Extra ribbon (2) $9.95 
PRA-43088 Tractor for Oki 92 $54.95 

MICROLJNE 82, 83, & 84 
1 20 CPS (82, 83) 200 CPS (84). industry standard 
printers. serial and parallel interfaces, true lower case 
descenders, handles sing le-sheet as well as fan fold 

PR M-43082 Oki 82 List Price 599.95 __ $379.95 
PR M-43083 Oki 83 w/ FREE! tractor __ $625.95 
PR M-43084 Oki 84 parallel List $1399.00 _ $925.00 
P RM-43085 Oki 84 serial List 1499.00 __ $995.00 
PRA-43081 2K serial board · $ 1 59.95 
PRA-43080 Extra ribbons 82/92. 83/93 __ $9.95 
PRA-43088 Tractorfor Oki 82 $54.95 

GEMIN I  1 0X & 15  
Star M i cronics-up t o  1 20 CPS. ful l  graphics. friction 
and tractor feed. Epson FX-80 comoatible 
PRM-66010 Gemini lOX __ SAVE 
PRM-66015 Gemini 7 5  SAVE 
PRA-66200 Serial board, G-10. G-15 ___ $85.00 
PRA-66202 Serial board, G - IOX SAVE 

N EW! D ELTA 1 0  
160 CPS. u p  to 1 6 K  buffer. serial and parallel inter' 
faces. graphics friction and tractor. FX-80 compatible 

PRM-66120 Save $150.00 

VERBATIM VEREX 
High q ua l ity. sensibly priced, 1 year warranty. 
exceeds all ANSI specifications. Al l tracks certified 

VER BATIM DATALI FE 
Critical ANSI certification diskettes. Warranteed for 5 
years. hub rings standard on minidiskettes. All tracks 
certified on 8-inch diskettes; full  surface on 51/4 inch 
diskettes 

5'/4' (packaged wlpfa sUc storage box & hub ring) 

MMD-5120101 SS DO soft sector ____ $26.50 
MMD-5220101 OS DO soft sector ____ $34.95 
MMD-5140101 SS QD soft sector ____ $46.50 
M M D-5240 101 OS QD soft sector ___ $59.95 

8'" (soft box, n o  hub ring) 

MMD-8 1 1 0 1 0 1  SS SO soft sector ____ $29.50 
M M D-8120101 SS DO soli sector ____ $38.95 
M M D-8220101 OS DO soli sector ____ $47.50 
Available on ly in boxes of ten 

MMD-5110100 SS. DO soft sector ___ $24.95 
M M D-51 1 0 1 1 0  A pple compatible ____ $24.95 

8" 

MMD-8110100 SS SO soft sector _____ $27.95 
M M  D-8220 100 OS DO salt sector ____ $38.95 
Available on ly  in boxes of ten 

VERBATIM OPTIMA 
BETTER THAN DYSAN! Warranted f o r  1 7  years. Over 
70 mil l ion revol utions average life. Al l  Optima 
diskettes are fu l l -service d iskettes. ext ra heavy-duty 
jacket material provides superior protection and 
longer l i fe 

5'/4" - Soft Sector 

MMD-5120102 SS DO $47.95 
M M  D-5220 102 OS DO $59.95 

8'" - Soft Sector 

፱፱g::፲፳፴፵፴፳ ፶፷ ፸፸ སཧѸ:Ѹཨ 
Available only in boxes of ten 

JA DE Computer Products 4901 West Rosecrans A ven ue, Hawthorne, California 90250 
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8 inch DISK DRIVES 


SIEMENS FDD 100-8 Single si ded, double density 
MSF-20 1 1 20 ____ $1 79.00 ea 2 for $ 1 75.00 ea 

SHUGART SA 801 R S i ngle  sided. double density 
MSF-10801 R ____ $355.00 ea 2 for $349.00 ea 

SHUGART SA- 851 R Double sided, double density 
MSF-10851R ____ $459.00 ea 2 for $455.00 ea 

OUME DT-8 Double sided, double density 
MSF-750080 ____ $479.00 ea 2 lor $459.00 ea 

TANDON TM 848-1 SS DO thin-l ine 
MSF-558481 ____ $369.00 ea 2 for $359.00 ea 

TANDON TM 848-2 OS DO thin-line 
MS F-558482 ___ $439.00 ea 2 for $435.00 ea 

NEC FD1165 OS DO thin-line 
MSF-851 1 65 ___ $450.00 ea 2 for $440.00 ea 

NEC FD1164 SS DO thin-line 
MSF-851 164 ____ $360.00 ea 2 for $350.00 ea 

5 1/.t inch DISK DRIVES 
TANDON TM 1 00-1 SS DO 48 TPI 
MSM-551001 ____ $225.00 ea 2 for $ 1 95.00 ea 

SHUGART SA 400L SS DO 40 track 
MSM-104000 ---- $209.00 ea 2 for $1 99.95 ea 

TANDON TM 1 00-2 OS DO 48 TPI  
MSM-551002 ---- $229.00 e a  2 for  $225.00 ea 

MPf 852 OS DO 48 TPI can be substituted for CDC 
MSM-1 55200 ____ $275.00 ea 2 for $270.00 ea 

MPI 851 SS DO 48 TPI  
MSM-155100 ____ $209.00 e a  2 for  $1 99.00 ea 

MPI 891 Single sided. Quad Density 96 TPI  
MSM-1 55300 ---- $285.00 ea 2 for  $275.00 ea 

MPI 892 Double sided Quad density 96 TPI 
MSM-1 55400 ---- $400.00 ea 2 for $390.00 ea 

5%'' CAB I NETS/POWER SUPPLY 
END-000216 Single cab w/power supply _ $69.95 
EN D-Q00226 Dual cab w/power supply _ $85.00 

S-1  00 CPU SPECIAL! 
S S M  CB-2, 2/4MHz Z-80A CPU,  2 EPROM sockets, 
extended address lines. all l ines buffered, use with or 
without front panel. HURRY! l imited quantity. 

CPU -30300K Kit (List Price 299.95) ___ $1 59.95 
CPU-30300A A & T (List Price) $1 99.95 

DUAL SLIMLINE SU B-SYSTEMS 
F r o m  JADE.  Handsome vertical cabinet w i t h  scratch 
resistant baked enamel f i n ish.  proportionally 
balanced air f low system. quiet cooling tan. rugged 
dual drive power supply, power cables, power switch, 
line cord. fuse holder, cooling fan, all necessary hard­
ware to mount two 8-inch s l iml ine disk drives. 
Does not include signal cable 

Dual 8-lnch Sllmllne Cabinet 

END-000820 Bare cabinet $59.95 
END-000822 A & T w/o drives $164.95 

Dual 8-lnch Sllmllne Sub-systems 

EN D-000843 Kit w/2 SS DD drives --- $869.00 
EN 0-000844 A & T w/2 SS DD drives __ $879.00 
END-000845 Kit w/2 DS DD drives __ $1 060.00 
END-000846 A & T w/2 DS DD drives _ $1 099.00 

DISK SU B-SYSTEMS JADE 
H a n d s o m e  metal  cabi  net w i t h  propo r t i o n a l l y  
balanced a i r  flow system, rugged dual drive power 
cable k i t. power switch. l i n  e cord. fuse holder. cooling 
fan. nevermar rubber feet, al l  necessary hardware to 
mount two 8-inch disk drives. power supply, and fan, 
does not include signal cable 

Dual 8" Sub-A ssembly Cabinet 

EN0-000420 Bare cabinet $49.95 
END-000421 Cabinet kit $ 1 99.95 
END-000431 A & T $249.95 

8" Sub-Syslems-Singaf Sided, Double Dens fly 

END-000423 Kit w/2 Siemens FD700-8Ds _ $579.00 
E N  D-000423 A & T w/2 Siemens FD7 00-8Ds $595.00 
E N  0-000433 Kit w/2 Shugart SA-807 Rs _ $939.00 
EN 0-000434 A & T w/2 Shugart SA-807 Rs $969.00 

8" Sub-Systems-Double Sided, Double Dens fly 

EN D-000426 Kit w/2 Qume D T-Bs ___ $1229.00 
END-000427 A & T w/2 Qume DT-Bs __ $1 249.00 
EN 0-000436 Kit w/2 Shugart SA-857 Rs _ $1 199.00 
EN D-000434 A & T w/2 Shugart SA-857 Rs $121 9.00 

DISK DRIVE POWER SUPPLY 
Sufficient current to power up to t h ree 8-inch disk 
dr ives 
PĚD-206A List price $ t  49.00 $89.95 

RAM BOARDS ON SALE! 
64K EXPANDORAM I I  
Our all lime best selling RAM board! 

M EM-64633A A & T List Price 799.95 __ $295.00 
ONLY $250.00 each For 4 or more 

64K DYNAMI C  RAM BARE BOARD 
Design your own S-100 64K R A M  board using 

, inex pensive 4 1 1 6  chips and TTL chips. Includes low­
noise. lour layer PC board and assembly manual with 
theory of operation. HURRY! l imited quantity and at 
this price we can not support or guarantee these 
boards 

MEM-997308 Bare board $24.95 
ONLY $15.00 each lor 4 or more 

THE BUS PROBE 
Best selling inexpensive S-100 diagnostic analyzer 

TSX-2008 Bare board $59.95 
TSX-200K Kit $ 1 19.95 
TSX-200A A & T $1 99.95 

1/0-4 SSM M IC R O COMPUTER 
Two serial  1/0 ports plus two paral lel  1/0 ports 

101-1 01 0A A & T $245.00 

1/0-5 SSM M I C R O COMPUTER 
Two seria l  and three parallel ports. 1 1  0-19.2K baud 
101-1015A A & T $289.00 

I NTERFACER 4 COMPUPRO 
T hree serial, o n e  parallel,  o n e  centronics parallel 
IOI-1840A A & T $389.95 
IOI-1830C esc $495.oo 

1/0-8 SO SYSTEMS 
Ful l  compliance with I EEE 696 standards. operates as 
a Bus Slave. Avai lable with 8 Async parts of 4 Async 
and 4 Async ports. up to 1 MegabiVsec in 
synchronous mode. Real time clock with battery back­
up. One year factory warranty 
101-1510A 8 Async ports $589.95 
IOI-1 520A 4 Sync/4 Async $669.95 

ULTRA-VI OLET EPROM ERASERS 
Inexpensive erasers for i ndustry or home 
XME-3100 Spectronics w/o timer ____ $69.50 
XME-3101 Spectronics with timer ___ $94.95 
XME-3200 Logical Devices $49.95 

PB-1 SSM M ICROCOMPUTER 
2708, 271 6 EPROM board with on-board programmer 
MEM-99510A A & T w/manual $21 9.00 

PROM -1 00 SD SYSTEMS 
2708. 2 7 1 6 ,  2732 E P R O M  programmer w i t h  software 
MEM-99520A A & T with software ___ $21 9.95 

DISKETTE STORAGE BOXES 
Clear plexiglass storage boxes lor up to 75 diskettes 

M MA-505 Holds 75 5 '/4' diskettes ___ $19.95 
M MA-508 Holds 50 8" diskettes $29.95 

SIN GLE BOARD COMPUTER 

N EW! ADC SU PER SIX 
First 6 MHz S-100 s ingle board computer to support 
banked CP/M 3.0 featuring 1 28 K  RAM , 6 MHz Z-808, 
DMA cont. DART. P I O. CTC, dou ble-density disk 
controller, up to 4K of Eprom. IEEE 696 compatible, 6 
M Hz super s lave boards also available for networks 

CPC-30860A 64K super six $749.95 
CPC-30862A 7 28K super six $799.95 
SFC-52502000F CP/M 3.0 lor super six _ $349.95 
SFC-55622000F Turb o-DOS single user _ $249.95 

PLA CE ORDERS TO LL FR EE! SEE PAGE 8 FOR ORDERI NG  INSTRUCTIONS 
Continental USA Inside California Los A ngeles A rea 

(800) 421 -5500 (800) 262- 1 7 1 0  (21  3) 973-7707 Circle 524 on inqu iry card. 

JA DE Computer Products 490 1 West Rosecrans A venue, Hawthorne, Ca lifornia 90250 
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THE B I G  Z-JADE 
2 or 4 MHz switchable Z-80 CPU board with serial I/O 
accommodates 2708. 2716.  or 2732 EPROM. baud 
rates from 75 to 9600 

CPU-30200B Bare board w/manual ___ $35.00 
CPU-30201K Kit w/manual $1 79.95 
CPU-30201A A & T $199.00 

SBC-200 SO SYSTEMS 
4 MHz Z-80A CPU wi th  serial a n d  parallel I/O, 1 K RAM 
8K ROM space. monitor PROM inc luded 

CPC-30200A A & T $298.95 

SBC 300 SO SYSTEMS 
Self-contained S-100 ZBO microcomputer. 4/6 MHz. 
64K RAM with parity; 2 t o  1 6K of  PROM. 24 bit 
addressing. fu l ly  complies with IEEE 696 standards. 
I t  can function as a permanent Bus Master or as S lave. 
Two f u l l y  prog rammable ser ial  channe ls  with 
handshaking; ful l  SASI port .  One year factory 
warranty 

CPC-30304A SBC 300, 4 MHz, A & T __ $61 9.95 
CPC-30306A SBC 300, 6 MHz, A & T __ $689.95 

CPU-Z COMPUPRO 
2 or 4 M H z  Z80A C P U .  24 b i t  address ing 

CPU-30500A 2/4 MHz A & T $279.95 
CPU-30500C 3/6 MHz CSC $374.95 

8085/8088 COMPUPRO 
Both 8 a n d  16  b i t  CPUs standard 8 bit S-100 bus. u p  
t o  8 MHz, accesses 1 6  MegaBytes o f  mem ory 
CPU-20510A 6 MHz A & T $389.95 
CPU-20510C 6/8 MHz CSC $497.95 

ISO BUS-JADE COM PUTER 
Silent ,  simple a n d  on S A L E !  A better motherboard 

19 MHz 6 Slot (5'/4' X 8'/a") 

MBS-061B Bare board 
MBS-061K Kit 
MBS-061A A & T

10 MHz 12 Slot (9 3/4 ' x 8'/a") 

MBS-1 2 1 B  Bare board 
MBS-1 2 1 K  Kit 
MBS-1 2 1 A  A & T  

6MHz 18 Slot (141/,'' x 8%'') 

MBS-1 8 1 B  Bare board 
MBS-18 1 K  Kit 
MBS-1 8 1 A  A & T 

BEST S- 1 00 
MODEM BOARD! 

$22.95 
$39.95 
$49.95 

$34.95 
$69.95 
$89.95 

$54.95 
$99.95 

$1 39.95 

Auto-dial.  auto-answer designed specifically for use 
with S100 systems. 300 or 1 200 bau d .  F u l l  of half  
duplex. with auto mode and a u to speed select; d i rect 
connect 
IOM-6000A 1200 baud m odem $399.00 

DOUBLE D-JADE COM PUTER 
High rel iabi l i ty. double  density d isk  controller with 
on-board Z-80A, aux i l l iary printer port .  I E  EE S-100 
can function in mult i-user interrupt driven bus 

fOD-1200B Bare board & hdwr man ___ $59.95 
IOD-1200K Kit w/hdwr & sftwr man __ $299.95 
IOD-1200A A & T w/hdwr & sftwr man _ $325.00 
SFC-59002001 F CP/M 2.2 with Double 0 _ $99.95 

2422 DISK CONTROLLER-CCS 
5 1/,/' or 8" double density disk control ler with on-board 
boot loader ROM, FREE! CP/M 2.2 and manual sel 

IOD-1300A A & T with CP/M 2.2 ___ $338.00 

VERSAFLOPPY 1 1-SD SYSTEMS 
Double density disk controller for any combination of 
5%" and 8" single or double sided, analog phase­
locked loop data seperator, vectored interrupts. CP/M 

· 2.2 & Oasis compatible control/d iagnostic software 
PROM included 

IOD-1160A A & T with PROM $344.95 
S FC-5509047F CP/M 3.0 with VF-11 ___ $80.00 

VERSAFLOPPY 1 1/696 
F u l ly compatible with IEEE 696 standards. phase­
locked loop data seperator. CRC error checking. 
Reads/writes I B M  3740 and system 34 formats. con­
current support of any combination of 4 5%" or 8" 
drives. Single or double sided drives supported single 
or double density. One year factory warranty 

IOD-1170A Versafloppy 11/696 A & T __ $349.95 
SFC-55009157F 8" banked CP/M 3. 0 "  __ .. $75.00 
SFC-55009157M 5'/, " banked CP/M 3. 0 "  _ ••$75.00 
S FC-550091 59F 8" unbanked CP/M 3. o· _ .. $75.00 
SFC-55009159M 5'/," unbanked CP/M 3.o· .. $75.00 
·conf igured for Versa floppy 1 1/696 & SBC 300 
· · price $75.00 if ordered with Versafloppy I I .  
p r i c  e i f  o r d e r  e d  s e p a r  t e  l y  i s  $ 1 9  9 . 9  5 

VERSAFLO PPY 1 1 1-SD SYSTEMS 
Winchester a n d  floppy controller in a s i n g l e  board! 
F u l l  compliance with I EEE 696 standards. controls up 
to three f loppy drives and three 5%" Winchester 
drives. Data may be transfered under DMA or 
programmed 1/0 control .  One year factory warranty 

IOD-1 1 80 A  Versafloppy Ill A & T ___ $759.95 
SFC-55009257F 8" banked CP/M 3.o· _ . .$129.00 
SFC-55009257M 5'/4' banked CP/M 3.0" .. $ 1 29.00 
SFC-55009259F 8" unbanked CP/M 3.0" .. $129.00 
SFC-55009259M 5'/," unbanked CP/M 3. o ·  .. $129.00 
·configured for Versa floppy I l l  & SBC 300 
. .  price $1  29.00 if ordered with Versafloppy I l l .  
price i f  ordered separately $1 99.95 

HIGH SPEED S- 1 DO 
VIDEO SPECIAL! 
Memory mapped S-100 video board with graphics. 
64K x 16 h ig h  speed screen u pdate, full  upper/lower 
ASCII  character set. selectable video attributes. 
HURRY' quantity l imi ted 

IOV-1051A List Price 299.95 $99.95 

64 STAT I C  RAM 
JADE COMPUTER 
Uses n e w  2 K  x 8 static RAMs. f u l ly su pports I EEE 696 
24 bi t  extended addressing,  200ns RAMs, lower 32K or 
entire board phantomable. 271 6 EPROMs may be 
su bbed for RAMs, any 2K segment of upperBK may be 
disabled, low power typically less than 500ma 

MEM-99152B Bare board $49.95 
MEM-99152K Kit less RAM $89.95 
MEM-32152K 32K kit $169.00 
MEM-561 52K 56K kit $225.00 
MEM-64152K 64K kit $265.00 
Assembled & Tested add $30.00 

EXPANDO RAM I l l  
S O  Sysyems ExpandoRAM I l l  i s  a high density S-100 
memory board ut i l iz ing the new 64K x 1 dynamic RAM 
chips. I t  al  lows memory sizes of 64K, 1 28K or 256K al l  
on a single S-100 board 

M E  M-65064A 64K $398.95 
MEM-65128A 128K $464.95 
MEM-65192A 192K $524.95 
M E  M-65256A 256K $589.95 

EXPANDORAM IV-SO SYSTEMS 
State-of-the-art; fu l l  compliance with I EEE 696. 256K 
u s i n g  64K dynamic RAM chips. Up to 1024K using 
256K dynamic RAM chips, par i ty check,  error 
detection and correction optional. S u pports both 8 · 
and 16 bit data transf"!rs. O ne year factory warranty 

M E M-66256 ExpandoRAM I V  w/parity _ $975.95 
MEM-67256 ExpandoRAM I V  w/EDC _ $1675.95 

ISO BAR 
The I SOBAR looks l ike a standard m u l t i-outlet power 
strip. but contains surge suppression circuitry and 
bu i lt- in noise f i l ters. p lus a 15  amp circu i t  breaker 

EME-1 1 5 1 05 4 receptacle $59.95 

E M E- 1 1 5  100 8 recptacle $69.95 

PLA CE ORDERS TO LL FR EE! SEE PAGE 8 FOR ORDERING  INSTRUCTIONS 
Continental USA Inside California Los A ngeles A rea 

(800) 421 -5500 (800) 262 1 7  1 0  (2 1 3) 262- 1 7 1 0  
JA DE Computer Products 4901 West Rosecrans A venue, Hawthorne, California 90250 



chips; 

FAST SER VI CE, FUL L SUPPOR T, AND L O W  L O W  PR ICES SINCE 19 75 
SA TISFA CTION G UA RANTEED-OR YO UR MONEY BA CK! 

AUTH O RIZED 

D EALER! 
WE' VE G O T  THE BEST PRI CES 
ON THE WORLD'S BEST SELL ING PRINTERS 
CA L L  US! 

ALSO I N  STOC K !  
MX-80FT 
A X-80 FT 
MX-1 00 

PRICES TOO LOW 
TO PUBLISH 
CALL US TOLL FREE! 

Sale Price Based on Epson List Prices of 9/20/83. 

N EW! 2 5 6 K  STATIC RAM BOAR D  
With Battery Back-u p! 
PERMA·RAM '. 
New! from Jade Computer 
• Up to 256K o f  /ow-power CMOS STATIC RAM 

(using 8K x 8 RAM chips} 

• Up to 64K of low-power CMOS staic RAM 
(using 2K x 8 RAM chips) 

• 8 or 16 bit data transfers 

• Optional on-board battery back-up circuit 

• Meets of exceeds all real IEEE 696·1983 
spec ific ations 

• Operates in standard 16 bit address- bus using 
on-board bank-select feature 

• Operates in extended24 bit address bus as a 64K or 
256K block 

· 

• On-board "crowbar· overvoltage protection circuit 
guards memory chips agaif)sl damage 

• Highest quality four layer PC board with ground and 
power planes, allows high-speed, low noise 
operation 

• One year warranty on assembled and tested boards 

The PermaRam'" is the first of a new generation of 
products designed by JADE specifically for the new 
I EE E  696 S-1 00 bus standards. It's versatile design 
allows it  to be used with two different types of static 
RAM chips,  for memory configurations up to 256K. 
With the optional on-board battery back-up circuit. 
data in the PermaRam+ can be retained for years with 
the computer powered down (or even with the board 
removed from the computer). 

For further versat i l  ity, the board can transfer data in 8 
or 1 6  bit formats, and is compatible with both 1 6  bit 
standard and 24 bit exten ded addressing schemes. 

For added security, the board is protected from 
overvoltage damage caused by short circuits or failure 
of voltage regulation components. 

The PermaRamu• is bu i l t  around a high quality four­
layer printed circuit board incorporating power and 
ground plane construction. assuring high speed and 
low noise operation, and a l l  PermaRamu• boards 
purchased from JADE as assembled and tested u nits 
carry a one year warranty 

Orders are being accepted for priority delivery 
i n  January 1984 
MEM-90000K Kit wino RAM $1 99.95 
ME M·90640A 64K A & T. SP' $395.00 
MEM-90641A 64K A & T. LP" $595.00 
MEM-91064A 64K!256 A & T. LP' ___ $695.00 
MEM-91128A 1 28K!256 A & T, LP" __ $962.00 
MEM-91192A 192K!256 A & T. LP" __ $1 228.00 

· MEM-91256A 256K!256 A & T, LP" __ $1 495.00 
MEM-91900K Battery option. Add-on __ $89.95 
MEM-91 900A Battery option, installed __ $89.95 
M EM-900000 Manual only $1 9.95 
'SP denotes standard-power RAM on board 
battery back up is not appropriate for these chi ps­
consult JADE for optional off board battery back u p  
schemes. 

LP denotes ultra low power RAM chips which can be 
backed up by on board battery for u p  to 10 years 

We accept cash .  checks,  c red i t  cards. or purch ase orders from qua l i f i ed f i rms and inst i tu t ions. 
Minimum prepaid order $1 5.00 Ca l i forn ia res ide nts add 6 1f2°/o tax. Export customers outs ide the US or Canada p lease 
add 1 0% to al l pr ices.  Prices and avail ibi l ity subject to change without notice. Sh ipp ing  and h a n d l i n g  charg es 
v ia U PS Ground 50<!:/ lb .  U PS A i r  $ 1 .00/l b .  minimum charge $3.00 

490 1  West Rosecrans A ve., Hawthorne, California 90250 Circle 526 on inquiry card. 
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95 
95 

12.95 
39.95 

74SOO 
74500 .39
74502 .43
74503 .45
74504 52
74505 52
74508 49
74509 497400 74LSOO 

7402 .22 74128 .59 74L502 28 74LS t64 1 \ 9
7403 .22 74132 

745 1 5
7452069 

42 
.4274LS03 . 28 74LS165 89 

74LS04 35 74LS166 2 48 74522 42
74530 .42HL$05 28 74LS168 1 1 5  

4974532 

7404
7405 

.22 7 4 1 36 .75 
.23 74139 .95

74 1 4 1  .79 

LIN EAR 
LM301CN
LM304H
LM305H
LM306H
LM307CN
LM308CN
LM309K
LM310CN
LM31 1  D/CN
LM31 2H
LM3 1 7T
LM318CN
LM319N/H
LM320K-XX'
LM320T-XX '
LM320H-xx·
LM323K
LM324N
LM337K
LM338K
LM339N
LM340K-XX'
LM340T-XX '
LM340H-XX'
LM344H
LM348N
LM350K
LM358CN
LM360N
LM372N
LM376N
LM377N
LM380CN/N
LM38 1 N
LM383T
LM386N
LM387N 

.35
1 98
1 .89
3.25

29
98

1 .49
1 .25

.89
1 .75
1 .70
1 .49
1 . 25
1 .35
1 .39
1 .25
4.95

.95
5.95
6.95

.95
1 .75
125
1 .25
1 .95
120
5.60 

.98 

3.75

1 .
1 .

49
95

2.75
1 .25
1 .
1 .
1 .
1 .

95
25
40 

79 

IN-LINE 
PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PRINTER 

'64K Byte 
' P ara l le l  to Paral lel  
'Para l le l  to Serial  
·serial to Parallel 
' S erial to Serial 

Model BF64S '225.00 

For single computer 
single printer 

Model BF64M '3jl5.00 

For mul t i-computer 
single printer 

A l low u p  to four 
computers 

Share one printer 

LOGIC PROBE 
WITH MEMORY 

FUNCTION 

CAYS 

7406
7407
7408
7409
7 4 1 0  

74LS08 28 74LS169 1 1 52.35
2.35 74142 2.95 

.26 2.95 

.23 

.22 

74538 1 1 9  
.49

74LS09 35 l 4 L S 1 7 0  1 99 
74LS 1 0 
74L$ 1 1  
74LS 1 2 

74LS 1 5፣፤t፡፥፦ 
ጢ ጣ

89 
89 
89 

1 15 

39 
2 8

ጏ33 

33 

7 4 L S 1 7 3  
7 4 L S 1 7 4  
74L S 1 75 

74LS 1 9 1;ጜ ;:፠፡፧ ፨; 

74540
74551 .42
74564 .46

2.95
.62 

74143
7 4 1 4 4
74145 

39
59

:
4
7

i:ጰ;ጱ 

7451 1 2 .721 4

416
7 4 1 7  

74 1 51  .67
74152 .67 7451 3 . 7274LS22 33 74LS194 1 1 5  1 

74L526 y4 Ls 1 gs 745 1 1 4 .72
74LS27 

33 74512433 	 3.69 

.29 

.29 74153 .67 

.22 74154 1 . 1 9  
95

7420
7421 

74LS196 89 
7<1LS197 89 	 745 133 5435 74 155 .78

74156 
74LS28 . 33 

.29 .78 17422
7423 

745 1 34 6674LS30 26 74LS221 15 
.29 74157 .69

7 4 1 58 1 .65 
74LS32 33 74LS240 1 . 69 745135 1 1 5  
74LS33 5 5  74LS242 1 69 74S136 1 697425 
74LS37 45 74LS243 1 69 745138 1 .29 
74LS38 39 7<1 LS24<1 1 49 745139 1 .29

2.49
.29
.29 74159 
.25 7 4 1 60

7426
7427
7429
7430 

.88 
.88 74LS40 26 74LS24.5 2 20 74S 139 1 29 
.89 74LS42 79 74LS247 1 10 745140 .73

45 7 4 1 6 1
74 162 

74LS47 79 74LS248 

;:t;;ፔ ፪፩ፕ: ೑೒೓!೔i! 

.23 
.29 74163 1 10 

:

.87 745 1 5 1  

745 158 

1 .29 

1 .29 

7432 

7439
7440 

1 .20 :1 ᴬ;ጌግ
.25 

. 1 9  
ጺ:ጻጼጽ74166
74167 

?<1 LS257 
74LS258 98 	 74$160 2

1 
. 79

745174 .49
1 .95 74LS73 45
1 .69.79 7 4 1 70 

.5 7  74172 
74LS 74 1.42 74LS259 2 95
74LS75 59 74LS260 745 1 75 1 .4965 

745 88 2.69 

7441
7442 4.75 

.79 1
1

95 7 4 1 73
7 4 1 7 4  

74LS76 45 74LS261 2 49 
94 1 .89745

7443
7444 .89

.85 

7 L 75 ?.;LS290 
1 .34 74LS90 

74LS86 
74LS85 1 1 9  74LS275 
7<1LS83A 79 74LS273 1 75

4 S92
74LS78 45 74LS266 59.95

.79 7 4 1 75 745195 1 .89
745196 1 .89 
745240 2 75
74524 1 2.75
745242 2.99 

.75

.75 

7445
7448
7447 

4 40 
59 
99 
99 

19
I 

1 95 

7 4 1 76
74 1 77
74179
74180 

.79 

.65

.79 

. 19 

45 74LS279 

7448
7450 

57 74LS283 

.75 

:
;:ፌፊ;ፓ
ጝ: ጞ:ጟ
ጫ:;ጬ 
 ፅ: ;:೏!H೐
ፀፁፂ;ፃፄ 
74LS 1 1 3  
74LS 1 1 4 

. 1 9  

.23 

.29 
43 
43 

2:·; 

74LS348 
745257 1 .29
745258 1 .29

7460
7470 

74186 9.95
7 4 1 88 3.90 74LS352 1 19 745260 	 751 19 

1 49 745280 2.797 4 L S 1 2 2  55 74LS3537472 .29 74190 1 . 1 5
7473 .34 74 1 9 1  1 . 1 5
7474 .34 74192 .85 

7 4 L S 1 2 3  1 19 74LS363 
69 745287 2.99 
69 745288 2 55

7·1 L S 1 2 4  1 35 74LS365
7475 .38 74193 .85 7•l L S 1 2 5  89 74LS366 
7476 .34 7 4 1 9 4  .85 74L5126 52 74LS367 69 74$373 3 . 1 0  
7 4 7 9  4 .60 7 4 1 95 .68 74LS132 79 7·1LS368 6 9  745374 3. 1 0  
7480 . 4 9  7 4 1 9 6  .85 74LS 1 36 4 9  74LS373 1 89 745387 2 .75 
7482 .95 74197 .85 74L51 38 85 745471 7 . 95

!ጾጿ ጥጦ 	 ጚጛ 745473 7 .95
745474 9 95 

7<1LS374 1 89 

-

79 65 

: 
 7'llS37774199 1 .39 ;:t፜ :፝፞74221 1 . 1 9  	 74LS IS I
74251 .95 745475 9.957489 1 .75

7490 .39 7<1 L S 1 5 3  79 7<1LS390 1 95 745570 5.757•1 L S 1 5'1 1 70 7<\ L$393 1 95 74557l 5.75i·ILS 1 55 74LS395 745572 8.95 

74273 1 .05
74276 1 .897491 .57

7492 .45 
1 701 1 9

74279 .75 7<1LS 1 56 99 74LS399 2 35 745573 8.957493 .45
7494 69
7495 .65
7496 .69 

i4LS1�7 85 i4LS424 2 95 
7-ll$158 75 74LS668 1 75 745940 2.90 

1 05 7-ll$670 2 29 745941 2 .907-1LS160 
745132 2. 1 5  

74823 1 .40
74284 3.90
74285 3.90
74290 1 .25 

l Omhz3.15745 16374365 

7-ILS 1 6 1  1 15 74L$378 1 95 

.682.90 
1 .75
3.95
3.95

74 1 00 1 69 74LS381

ጎ
2.9574LS241 

1 ጴጵ -
 ጖ g
;:t፭፮፯፰ 
 ;
2 95

; gᴭ ;:t 2.95g9 7 1 52 2.95
2.4576

጗g ;:;;ፆ; ጙ i;
745283 4 1 5·74 1 2 1  29 7439 1 45 1 -(800)-821 -3628 

3 579535 
Tel:o 2.95

2.95
2.95
2.95
2.95¸ g  
2.95D I P  SWITCHES Z80 SERIES 6502 

680004 POSIIIOil 85
5 POSil iOII  

2.95
2.95
2.95
2.95 

8748
8000 SER IES 8255-56 POSJ! IOI1  5.95 

6 1 44825 1 23 2.55 6 5536
8 0  

7 POSII 1011  90
95 8200 SERIES 82S1 29 2.95

2.95
2.95
2.95
2.95 

2.998Pos1!10n 

1 0  0
10 738635 

82S131 3.99SOU N D  CHIPS 	 93422 8.956800 SER IES 12 0076477
76489
AY3-8910 

93L422 
93425 3.95 14 3

15 0 
8 1 8  

16 0D21 25AL-2 3.95 1 7 430 

2.95
2.95
2.95
2.95
2 .95
2.95
2.95
2 95 

1 
CALL FOR 93427 8.95

AY3-8912 1 2 .95
MC3340 1 .49 PR I C E  0 2 1 04 1 .95 18 0

18 432AY5-3600 1 2.95 
6810 	 20 03.95 

22 1 1 848304 3.95 
32 0 

S-RAMMOS PROMS 
2 1 0 1  1 9 5
5 1 0 1  3. 952708

2758
2 7 1 6  

2.95 
2 1 1 1  2.49 DRAM21 12 2. 99 

TMS4027
UPD4 1

2 1 1 4  8 9 95TM52 5 1 6  
1

M M 5280


M K4 1 08 


2 1 1 4-25 8 1 0.95
2 1 1 4L-4 8 12 95

8 1 3 . 45 
TM52716
TM52532 

21  14L-3
21 14L-2 8 1 3.952732-250 M M5298

4 1 1  6-3002732-200 1 1  .95 2 1 4 7  4 95 
2764 8.95 HM61 16-4 4. 75 4 1 1 6-250

4 1 1 6-2002764-250 1 0.95 H M 6 1  1 6-3 4 95 
4 1 1 6- 1 50
4 1  1 6- 1 202764-200 1 6.95 H M 6 1  16-2 8. 95

H M 6 1  16LP-4 5.95TM52564
MC68764 

25.95 
21  1 8HM61 16LP-3 6.95

HM61 16LP-2 1 0.95 4 1  64-200 4962 EL CA M I N O R EA L ,  S U I TE 1 1 9 • LOS A LTOS,  CA 94022 

962-9265 • TLX:  1 7 1 947 HANDWELL LTOS 
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+24V(OR 12V) 
s3 SLOT FLOPPY 

Unreg. 

[3 FLOPPY] ዶ Haድ 

が FOR 
+5\775AOVP, 

iii: vtsA-ii] r੷l ཥJ ዴ 
' -

Circle 448 on inquiry card. 

CHECK S UNTRONICS NEW LO W PRI CES '0ᴣᴤᴥᴦᴧᴨᴩLYI 1 -800-42 1-5775
Calrf o rdc1s a n d  a l l Info Call 2 13-644 - 1 149 

A le Com at ible Products General  Products General Products- cont . S-100 Products 

AFDC·1 Floppy Disk Drive $7995Controller . . . . . . . . . . . ' 

Runs DOS 3.3 with any standard Shugart 
compatible 5%" disk drive. (2 driveƽ each 
card) 

ASCII KEYBOARD A&T . . . . . . . .  . $7goo
Plug in compatible with Apple II, has shift­
l o c  k, u n  derscore,  [ I a n d  back s l a s h  
cha racters. 

BMC DISK DRIVE and CONTROLLER 
for APPLE If 

BAL500 Disk Drive 5'1.'' SS/DD 
1 00% Apple II compatible . . . . . .  269.00 

Controller for above . . . . . .  79.00 

APPLE Connector 50 pin . . . . . . . . . . . . .  3.50 
Apple Prototype Board. 

D o u b l e  S i d e d  
g l  ass wi th  g o l d  
plated Apple and 
General Purpose 
t e r m i n a l s .  Con­

tains matrix of 1 7  x 63  solder plated donuts 
on .15" x .1" spacing. Great for 14, 16, and 24 
pin IC's. SUN·722 . . .  . . . . .  . . . .  7.95 

Apprate PROM Blaster . . . .  119.00 
"ALS" 80 Column Card. . . . . . . . .  159.00 
"ALS" Z·CARD IZ80 CPU) . . . . . . . . . .  149.00 
API Apple Parallel Printer Interface card. 

Centronics Compatible .  . . . . . .  $45.00 

Mitsubishi Disk Drives, 5114'' and 8" Slim 
5'!.'' Thin DSDD 40 Track . . . 310.00 
8" Thin DSDD 80 Track . . . 450.00 

DISKETTE SALE 
5V•" Diskettes 
SS/DD (100% certified) 
DS/DD (100% certified) 

Video Monitors 

10 up 100 up 
1.75 1.55
2.50 2.30 

SAMWOO GREEN 9" 18MHz . . . . . .  $11  5.00 
SAMWOO AMBER 9" 18MHz . . . . . . .  1 1 9.00 
SAMWOO GREEN 12" 18MHz . . . . . .  124.00 
SAMWOO AMBER 12" 18MHz . . . . . .  127.00 
ComP.Osite video 1/0. 750 lines resolution. 
75/10K ohm impedance. 

BMC 13" COLOR monitor for your home 
computer/video game display. Offers 350 x 
350 resolution with 400 dots at the center. 
9191U 13" Color . . . . . . . . .  249.00 

BMC 13" RGB COLOR monitor offers state of 
the art RGB for the IBM PC with 690 x 240 
resolution and latest in TTL level technology. 
9191MU 13" RGB Color. . . . .  445.00 
Note: Please add $10.00 shipping and hand­

ling for the video monitors. 

BMC PRINTERS 

PB401 16 cps letter quality bi-directional 
daisy wheel printer. 1 32 cpl with cassette 
type ribbon . . . . . . . .  . . . . . . . .  . . . . .  . .  . 731 .00 

BMC P B 1 0 1  1 6  cps l et t e r  q u a l  i ty b i ·  
dir'ectional daisy wheel printer. 1 3 2  ch arac­
ters per line with cassette type ribbon. 2K 
buffer and opt tractor feed. Available in 
serial and parallel . . . . . .  . . . . . . . . . . . .  718.00 

EPROM & RAM SUPER SALE 
PIN Description 8-24 25up
2716 (450nS) 3.95 3.95
2732 1450nS) 4.40 4.40
2532 (450nS) 4.40 4.10
2764 (28 pin) 5.95 5.95
2114L·2 (200nS) 1 .. 62 1.62
4164 (ih stock) Call Call
611  6P·3 ( 150nS) 6.10 5.75 

Mother Boards & Card Cages 
SLOTS 

6
8

1,2 

Bare Bd KIT 

$12.00 $37.00
16.00 48.00
22.00 68.00 

A & T w/CAGE 

$52.00 $77.00
73.00 108.00

1 03.00 143.00 
10MHz, No termination. Includes power in­
dicator and wiring for muffin fan. Uses OK 
connector for solderless installation and re­
moval of power & reset lines. 

. . . 

I I l ' ' I��-ぎ; -­" 1 -' ·"") r!.,. -r , • I ' ' 

64KSM A&T without RAM . .  $1 55°0 
64KSM A&T w/64k RAM (32·6 1 1  6's). 339.00 
S-100 Board Uses 6MHz 61 16's. 1hA max. 
power, Bank Select plus Extended Address­
ing allow for multi-memory board set-up. 4 
independant 16K Blocks make easy use with 
multi-user systems. Any 2K RAM may be 
replaced by 2716 EPROM. · 

SBC·880 Z80A CPU, A&T . . . . . .  . . . .  $169.00 
SBC·880 Z80A CPU, Kit. . .  149.00 
4MHz ZBOA CPU boards with Serial/Parallel Ports. 

UFDC·1 Floppy Controller, A&T . . . . .  245.00 
UFDC·1 Floppy Controller, Kit . . . . . .  225.00 

lhe UFDC-1 Floppy Controller uses the 
WD1795 chip which runs either 

and/or 8"/5%" Disk Drives. 
CLOCK CALENDAR A&T . . . . . . . .  . . .  1 1 5.00 
CLOCK CALENDAR Kit . . . . . . . . . . . . .  95.00 

This S-1 00 Clock Calendar Boclrd has 
4 interrupts, Time, Day of Week 

and Battery Backup. 
S·100 Edge Connector 100 pin . . . . . . .  3.95 

S-100 Prototype Board 
D o u b l e  S i d e d  
g l a s s  with go ld  
plated, numbered 
S-1 00 terminals.  
Matrix of 25 x 78 
solder plated do­

nuts on .15" x .1" spacing. Locations for 
headers and regulators. Great for 14, 16, and 
24 pin IC's. 

;E.=­ SUNTRON/CS ca INC STORE HOURS: MON.·FRL 9:00am to 6:00pm SATURDAY 1 0  :00am to 5 :00pm き •1 • Mail Order-Mm Order$10. Visa or MasterCard (please include exptratton date). Add $2 00 (sh1pp1ng and handhr:g) for
⨉· 12621 Crenshaw Blvd,, Hawthorne, CA 90250 fǣrst 3 pounds plus .50 for each add1t1onal pound to your order. CA reSidents add r.•hf. sales tax 

S-1 00. & DISK POWER SUPPLIES: 
No. 806 & No. 516 Mainframes Kit 1 ,  2 3 for S-100 R2, A3for 2 Drives (Fioppy& Hard) 

OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 
ITEM +SV OVP ү5V + +8V ± 1 6V SIZE W x D x H PRICE 

· 12 & 2 
(1 Floppy & 1 Hard Disk) 

5A 1A S-7A PEAK 13A 3A 10" x 6" x 5" 1 05.9S 

S4 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK 8A 3A 83Ja'' x 5" x 43!4' 95.95 

DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 
ITEM IDEAL FOR +SV OVP -5V +24V (or + 1 2V) +8V .+ 1  2V SIZE W x D x H PRICE S:J , S4for&100&2Diives 
Ro 2 x 8" SLIMLINE 2.5A 2.5A - 5A Peak 5" x 4" x 4" 51.95 
R 1 2 x 8" or 2 x Sif4' DISK 4A 1 A  3A - S A  Peak 2A 8" x 4" x 33/4" 56.95 
R2 X 8" (or SV4') 6A 1A 6A - 8A Peak 10"  x 4'l'a'' x 33/4' 71 .95 
R3 1 x  Floppy & 1 x  6A 1 A  6A - 8 A  Peak 1A 9" x 6%" x 43fs" 65.95 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWR SUPPLY: $S.50 IN CALIF.; 

S 1 00 POWER SUPPLY KITS $8.00 IN OTHER STATES;$ 1 8.00 IN CANADA.- (OPEN FRAME WITH BASE PLATE, 3 HAS. ASSY. TIME) FOR EA. TRANSFORMER: $S.OO IN ALL STATES; 
ITEM (IDEAL FOR) + 8V -8V + 1  6V - 1  6V +28V SIZE: WxDxH PRICE $ 1  2.00 IN CANADA. CALIF. RESIDENTS ADD 

KIT 1 15 CARDS 1 SA 2.5A 2.5A 12" x 5" x 4?/s" 54.95 
6·5%. SALES TAX. 

KIT 2 20 CARDS 2SA 3A 3A 12" x S" x 4?/s" 61.95 DEALER 
KIT 3 DISK SYSTEM 1 SA 1A 3A 3A SA 13W' x 5" x 4?/s " 69.95 INQUIRIES 

6 SLOT MAINFRAME ASSY. & TESTED ONLy $399.95 + SHIPPING $ 1 8.00 
INVITED 

EACH MAINFRAME (ITEM NO. 806 OR 516) CONTAINS: EMI FILTER • FUSE HOLDER • AC POWER CORO • POWER SWITCH & INDICATOR •ዹt5fs ዺዻI13.,H ƾ6ƿǀǁǂǃǄ
LI

ǅǆBǇǈǉ ጂጃTጄ00cጅጆጇገJ}gጉ Ǌǋǌ
D

MǍj'JTǎǏǐ 1ዼዽዾ0ዿCfiE50ጀጁ ǑǒǓ'6ǔǕǖǗǘ
P

Ǚ���:,tgn.fǚǛǜǝǞǟǠǡǢ tዷዸ 
CONNECTOR, 1 FOR 50 PIN CONNECTOR & 1 FOR CENTRONICS • CUSTOM FINISH & LOGO·LESS • COMPACT SIZE • LIGHTWEIGHT, 28 LBS.

2 EA. 8" THINLINE FLOPPY (TANOON TM648·1 & 848·2 OR EQUIV.),' OR ONE HARD DISK, POWER SUPPLY:+ 8V/8A, ± 16V/3A, 
-5V/tA & 24V/5A. SIZE: t2"(W) x 19.5"(D) x 9.8"(H). . 

ITEM #516 FOR 2 EA. 5v.'' FLOPPY (TANOON TM·100 - 1, 2, 3, 4 OR EQUIV.), OR ONE 5V<' FLOPPY & ONE 5v.'' WINCHESTER HARD DISK 
("i'Aiiil50NTM 60Q.2, 3 OR EQUIV.), POWER SUPPLY: +8V/8A, ± 1  6V/3A OVP, +5V/6A OVP, +12V/6A, SA PEAK. SIZE: 13.75"(W) x 19.5"(D) x 7"(H). 

MAILING ADDRESS: S U N N Y  INTERNATIONAL SHIPPING ADDRESS: 
P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 22 1 291f2 S. VERMONT AVE 
TORRANCE. CA 905 1 0  (2 1 3) 328_2425 MON-SAT 9_6 TORRANCE, CA 90502 
TELEX 182558 
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Do You RuN YouR BusiNEss 

OR DoEs IT RuN You? 


The biggest headache you may be facing 
these days is getting better control of 
your busi ness. Tracki ng unpaid bills, 
sending out second billi ngs, monitoring 
which salesman sold how much and to 
whom, keeping track of inventories, 
and on and on. 

There's a remedy. It's 
called VersaForm . . .  the 
business database. 

VersaForm is a powerful · · 
database designed 
specifically for busi­
ness, but based on the 
sim pficity and 
convenience of your 
fam iliar busi ness 
forms. 

If you cau fill out 
a business form, 
you can create 
a database. · 
Versa Form starts with 
your existing forms 
and procedures. As 
you copy your forms 
onto the screen, Versa­
Fo rm automatically 
creates a database for you. It records and 
saves information from Purchase Orders, 
Invoices, Job Estimates, Disbursement 
Ledgers . . .  maybe even a few th ings 
you're not record ing that you should be. 

VersaForm is an electronic file cabinet 
that will store all this information, yet 
have it at your fingertips when you need 
it! It's designed with a non-technical 
user in mind, so you can concentrate on 
streamlining your business with none 
of the usual database headaches. 

Adapts to your business . . .  your way. 
With VersaForm you don't have' to 
completely re-orient your staff. It fits 
right into the way you're doing business 
now. Only now your operations will be 
completed more efficiently and with 
electronic speed. · 
• A doctor in Moulton, Texas, posts 

his patient billing and completes his 
medical insurance forms with 
Versa Form. 
· A  small college in Wheaton, Mary­

land, uses VersaForm to create tuition 
invoices, class lists, accounts 

receivable, and accounts payable. 
• A computer supplies company in 

Mountain VieUl Californ ia, writes 
payables checks and does expense 
distribution with 
Versa Form. 

• A roofing company in Green Bay, 
Wisconsin, computes job estima tes, 
contracts, invoicing, and tracks actual 
costs with Versa Form. 

• A manufacturer in Beaver Fa lls, 
Pennsylvania, uses Versa Form to build 
his company's parts records, and 
generates "where-used" lists. 

VersaForm has the power to do these 
jobs and more because it's designed 
especially for busi ness. It can also 

calculate taxes and prices, and can 
look up discounts, so you don't 

have to. VersaForm will even 
print on your own pre-printed 

forms. 

Pull information 
together fast. 
Pulling information 
together from paper 
files can be time­
consuming and 
frustrating. Why make 
it tough? VersaForm 
puts vital reports like 
sales analyses, over­
due payables, open 
purchase orders, and 
alphabetical em ployee 
lists at your finger­
tips. Mi  nimum effort, 
maxi mum res ults. 

All in one 
easy-to-use, 

integrated package. 
VersaForm provides a screen 

fo rmatter, a data entry program, a data­
base, a report generator and a forms 
printer. And you can purchase prede­
signed Templates for standard jobs like 
Purchasing, I nvoicing, and Expense 
Journals. VersaForm is the all-in-one 
business productivity tool. Ask for a 
demo nstration at your computer dealer. 
Or contact us directly. 

If you want to know more, send in this 
coupon. We've got a lot to tell you about. 

Name 

Company 

Address 

City State Zip 

'JYpe of Business 

Mail to: Applied Software Technology 
170 Knowles Drive 
Los Gatos, California 95030 
(408) 370-2662 121-C 

_ _ _ _ _ _ _ _ _ _ _ ___)For use with the Apple II, lie and III, and the IBM PC and compatibles. 
Circle 474 on inquiry card. 





"THE ORIGINAL BIG BOARD" 
OEM - I N DUSTRIAL - BUSINESS - SCIENTIFIC 

S I N G LE B OARD COM PUTE R KIT!  
Z-80 CPU!  64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 

THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of f ield experience, the Big 
(64K KIT 

Board may just be one of the most reliable single board computers available today. This is the same design that BASIC 1/0) 
was licensed by Xerox Corp. as the basis lor their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CPJM •. Just imagine all the off-the-shell software that can be 
run on the Big Board without any modifications needed. 

FULLY SOCKETED! FEATUR ES: (Remember, all this on one board!) 

SIZE: 81h x 1 33/4 IN.  
SAME AS A N  8 IN.  DRIVE. 
R E Q U I  RES: +5V @ 3 AMPS 
+ - 1 2V @ .5 AMPS. 

64K RAM 
Uses Industry standard 41 1 6  RAM's. AII  64K is available to the user, our VIDEO 
and EPROM sections do not make holes i n  system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 

Z-80 CPU 
Running at  2.5 M H Z. Handles al l  4 1 1 6  RAM refresh and supports Mode 2 
INTERUPTS. Fully bullered and runs 8080 software. 

SERIAL 1/0 (OPTIONAL) 
Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. I n  synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set u p  for either data-communication or data-terminals. Supports mode 2 1  nt. 
Price for all parts and connectors: $39.95 

BASI C  1/0 
Consists of separate parallel port (Z80 PIO) for use with an ASCII  encoded 
keyboard for Input. Output would be on the 8 0  x 24 Video Display. 

BLANK PC BOARD $99.95-

The blank Big Board PC Board comes complete with full  

documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

24 x 80 C HARACTER VIDEO 
With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set Is supplied on a 2716 ūlyle ROM, making customized 
fonts easy. Sync pulses can be any desirerl length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 

FLOPPY D ISC CONTROLLER 
Uses W D 1 771 controller c h i p  w i t h  a TTL Data Separator for enhanced reliability. 
IBM 3740 compatible. Supports u p  to lour 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SASOO or SA801. Drives can be 
configured for remote AC off-on. Runs CP/M• 2.2. 

TWO PORT PARALLEL 1/0 (OPTIONAL) 
Uses Z·80 PIO. Full 1 6  bits, tully hufrered, bi-directional. Uses selectable hand 
shake polarity. Set ol all parts and C•>nnectors lor parallel 1/0: $1 9.95 

REAL TIME CLOCK (OPTI ONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 

CP/M * 2.2 FOR B I G  BOARD 
The popular C P / M "  D.O.S. t o  r u n  on B i g  Board i s  available lor 51 39.00. 

DOUBLE DENSITY ADAPTER BOARD - $1 49.95 (A&T) 

Requires no cuts or MODS to an existing Big Board. Gives up to 670K storage on 

a single sided 8 ln. diskette. With software to patch your CP/M• 2.2. 

PFM 3.3 2K SYSTEM MONITOR 
The real power ol the Big Board lies In Its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M•. Copy, Examine, Fil l  Memory, Test M emory, Go To, 
Read and Write 1/0 Ports, Disc Read ( D rive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 Is a Trademark ol Zllog. 

TERMS: Ship ments w i l l  be made approximateiy 3 to 6 weeks after we 
receive your order. V I SA, MC. cash accepted. We wi l l  accept COD's (for the D ig ital Research Com puters 
Big Board on ly) with a $75 deposit. Balance UPS COD.  Add $4.00 shipping.  (OF TEXAS) 

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (21 4) 271-3538 USA AND CANADA O N LY 

*TRADEMARK OF D IGITAL RESEARCH. NOT ASSOCIATED WITH DIG ITAL RESEARCH OF CALIFORNIA, THE ORIG INATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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APPLESOFT COMPILER 
BASIC COMPILER 
SYSTEMCARD 64K ( IBM) 
FORTRAN (IBM) 
MOUSE 
MULTIPLAN (ALL FORMATS) 
MU LTITOOL/FIN STMT 
SOFTCARD (APPLE) 
PREMIUM SOFTCARD ( l  ie) 

FINGERPRINT 

MINER 2049ER 

MICROMODEM I I  

M I C R O  S C I  A - 2  D R IVE 

MTN EXP CHASIS 

MTN MUSIC SYSTEM 

SCREENWRITER II 

SUSPENDED 

TG JOYSTICK 

VISICALC ADV (lie O NLY) 

VISIFILE 

VISISCH EDULE 

VISITREND/PLOT 

WILDCARD 

WORD HANDLER II 

2.99 
1 9.99 
49.99 

FLIP FILE (STO RES 75) 1 7.99 
'h HEIGHT APPLE DRIVE 229.99 
KOALA PAD (AP/IBM) 99.99 
LIBRARY CASE (STO RES 1 0) 1 .99 
MX &FX 80 RIBBONS 4.99 
MX &FX 1 00 RIBBONS 8.99 
OKI 82,83,GEMINI  RIBBONS 3.99 
POWER STRIP W/ SURGE 24.99 
SHIFT KEY MOD 9.99 
VERBATIM SS/DD ( 1 0) 24.99 
VERBATIM SS/DD (1 00) 235.99 

APPLE CAT I I  
APPLE CAT 2 1 2  
AUTO CAT 2 1 2  
D-CAT 
EXPANSION MODULE 
FIRMWARE ROM 
J-CAT 
SMART CAT 1 03 
SMART CAT 1 03/21 2 

ALPHA PLOT 
APPLE MECHANIC 
BEAG L E  BASIC 

DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME-UP 
PRONTO DOS 
TIP DISK# 1  
TYPEFACES 
UTILITY CITY 

HOME ACCT(A, AT, TAS SO) 

HOME ACCT(OSB) 

HOME ACCT(IBM) 

FCM (APPLE) 

FCM (IBM) 

PROP. MANAGEMENT 

CPA (GI., AP, AR, PAY) 

APPLE WRITER PRE-BOOl 
CHARACTER ROMS 
ENHANCER II 
FUNCTION STRIP 
INVERSE VIDEO 
PSIO 
SOFTSWITCH 
UL TRATERM ( 1 32 COL) 
ULTRA TEAM PRE-BOOTS 
VIDEOTERM (80 COL) 
VISICALC PRE-BOOT 

APIC (APPLE /// PARA) 
5 1  2+ (641<) 
I PIC ( IBM PARA) 
MICROFAZEA P/ P B K  
OUADBOARD (64 K) 
OUADC H R O M E  MON ITOR 
QUADCOLO R  I 
OUADCOLOR I I  
QUAD L I N K  

'h HGT DS/DD DRIVE 

PERFECT WATR/SPELL 

PFS G AAPH 

PFS REPORT 

PLANTAONICS COLOR+ 

PRI NCETON RGB MON 

QUICK CODE 

STATE O F  THE ART 

VISIWOAD 

VOLKSWAITER 

JUGGLES' RAINBOW 

K I N D E ACOMP (A, IBM) 

MATH BLASTER ( IBM) 

MICRO MOTHER GOOSE 

ROCKY'S BOOTS 

SNOOPER TAOOPS(A, IBM) 

STORY MACH I N E  
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Hewlett Packard 
Write or call for prices. 

SPECIALS on I NTR EGATED C I RC UITS 
6502 745 1 0/ 6.95 50/ 6.55 1 00/ 6. 1 5  
6502N65 1 2A 840 1 0/ 7.95 50/ 735 1 00/ 6.90 
6520 PIA 5.15 1 0/ 4 90 50/ 445 1 00/ 4 . 15  
6522 VIA 645 1 0/ 6. 1 0  50! 5. 75 1 00/ 545 
6532 7.90 1 0/ 740 50/ 7.00 1 00/ 6.60 
21 14-L200 245 25/ 2 30 1 00/ 2.1 5 
2716 EPROM 445 5/ 4.20 1 0/ 3.95 
2532 EPROM 5.90 5/ 5.75 1 0/ 545 
61 1 6  2KX8 CMOS RAM 645 5/ 6.20 1 0/ 5.95 
4 1 1 6  RAM 8 for 1 4
4 1  64 RAM 6 5  0 
?..Ȝȝg_!�ȞèȟȠq�-ȡ9!Ȣ-ȣ-?Ȥ_g!�-ég-ȥȦȧ-uéȨA�!l.è\ ___________ _ _ ?;g_q 

Signalman 
Modems 
FREE SOURCE MEMB ERSH I P  WITH SIGNALMAN 

All  Signalman Modems are Direct Connect, and include cable's 
lo connecl lo your computer and to !he telephone. Signalman 
Modems provide the best price-pertormance values. 

Deafer and OEM Inquiries invited 
Volltsmodem 
RS232 or Atari Cable for Volksmodem 
Mark I RS232 
Mark VI for I B M  Personal Computer 
Mark VII Auto Dial/Auto Answer 
Mark XII Smart Model 1 200/300 

\19) 

(99)
(279)
(1 59) 
(399) 

59 
9

59
1 79.
89

295 
DC HAYES Smartmodem 2 1  9 
ȩȪ-ȫ-̂ Y-́ µ-ê':':!l.ȬȭrȮ-́ ':':_!_?Q9!ȯ9-�------------------­ 529 

PROM QUEEN lor VIC 1 7 0  
Apple Emulator for Commodore 64 Call 
STAT Statistics Package for C64 95 
Solid Oak 2 Level Stand for C64 or VIC 29 
C64/VIC Switch (networking) 1 25 
BACKUP VJ .O tape copier for C64 or VIC 20 
CARDBOARD/6 Motherboard - VIC · 64 
CARDBOARD/5 Motherboard - C64 56 
CARD PRINT G Printer Int. with Graphics 72
CARD PRINT B Printer l nterface--C64/VIC 40 
CARDBOARD/3s Motherboard - VIC 32 
CARDCO C64/VIC Calculator Keypad 32 
CARDRAM/ 1 6  RAM Expansion - VIC 50 
Complete CAROCO Une in stock 
CIE and VIE IEEE lntertaces in stock 
¶-Ȱ-ȱ-Ȳëµ-́ r.r!ȳ!·:_!?!_ȴ?-ȵ_2:_ȶ-ì¶-----------------------------ȷ-ȸ 
APPLE-FRA N KLI N ITE M S  
KRAFT Apple Joystick 40 
Kraft Apple Paddle Pair 30 
SPIN NAKER Software in stock 
Broderbund Saftviare in stock 
1 6K RAM Card for Apple 59 
Multiplan-M icrosoft 1 8  5 
Solid Oak 2 Level Stand for Apple 29 
Serial Card for Apple 99 
MCP RAM/80 column can! for l i e  lAP/TXT) 139
Z80 Softcard and CP/M (Microsoft) 235 
RANA Elite I wilh Controller 389 
Parallel Printer lnlertace/Cable 79 
Microtek Interfaces In stock 
Apple Dumpling with 1 6  K Buller 1 60 
Grappler + lntertace 1 29 
Kraft Products for Apple in stock 
DC Hayes Micromodem I I  299 
PFS: File 95 
PFS: Report 95 
Videx 80 Column Card 209 
Hayden Software for Apple 20% OFF 
Apple Blue Boolt 1 9 

mcornrnodore 
See us lor Personal, Business, and Educational 
requirements. Educational Discounts available. ----------------------------------------------------------------------­

PETSCAN I $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Pertect for schools or multiple word processing con­
figurations Base configuration supports 2 computers. Addi­
!ȹríȺȻ-ȼr':':P..Ƚ!·!-Ⱦr9-ȿîP..ë-ɀ-!QɁ-!:^ï-ɂɃ--------------------------­
COM PAC K/STC P $ 1  1 5  
Intelligent Terminal. Package lor PET, CBM, C64 
Includes ACIA Hardware 1 STCP Software 

vio"Eo-"ErrliiticEii-io-i-co-mmiiiore--6-.r-­ 69 
Realize video quality equal or ·better than composite monitor 
4-5678-9-:;<-=>!?-@?!?!_AB---------­

-
------------------------------­

SCREEN MAKER 80 Column Zdapter lor C64 1 4  5 
Provides big screen capability for business applications.

ii"Eii-Eiffi:-om-piiier'i:-orii_____________________ _ 
VI Controller !for C64 as weiO 50 

combine with BSR modules for home or business control 

COM SENSE Remote Sensing Adapter for C64 or VIC 35 
COM VO ICE Synthesizer lor C64 or VIC 1 3  9 

includes soflware for test to speech, pitch, etc. 
CD-E-CF-GCH-I-JK!_!lL-M-N)O-PQ--R!!S--TKUV-'1-WX-PQ-YL---Z-[ 
VIC 20 Products and Software in stock 
Thorn EMr Software UMI Software 
ABACUS Software HES Software 
1 6 K  RAM for VIC 64 Vanilla Pilot 27 

VICTORY Software for VIC and C64 
Street Sweepers (VIC) 1 2  Kongo Kong (VIC) 1 6  
Night Rider (VIC) 1 1  Cosmic Debris (VIC) 1 2  
Annihilator 1 6  Adventure Pack I 1 6  
Adventure Pack I I  1 6  Metamorphosis 1 1  
Educational Pack I 1 1  Trek 1 2  
êɄɅ^!ʋ-Ɇɇ-Ɉ̂ ï-ɉ-Ɋ-----------!ɋ------Ɍ:ɍ-Ɏð--ɏ?ɐɑ·!-ɒ ______ _ _____ !_] PAPER CLIP Won! Processor I 09 
ORACLE Data Base from Batteries Included 1 25 
Super BusCard from Batteries Included 1 79 
Commodore 64 Programmers Reference Guide 1 6  
MicroChess for C64-8 levels ol play 1 9

excellent graphics and color 
SPIN NAKER Software C64, Apple, IBM, A!ari 
Computel's First Book of PET/CBM 1 1  
C64 or VIC SWITCH 1 25  
POWER R O M  Uti l ities for PET/CBM 78 
Won! Pro 3+/64 with Spellmaster 85 
Word Pro 4 +  - 8032, disk, printer 295 
SPELLMASTER spelling checker for Word Pro 
VISICALC for PET, ATARI, or Apple 189 
PEHRAX PET to Epson Graphics Software 40 
SM-KIT enhanced PET/CBM ROM Utilities 40 
Programmers Toolkit - PET ROM Utilities · 35 
EASY CALC lor C64 65 
PET Spa.cemaker I I  ROM Switch 36 
COPYWRITER Word Processor for C64 69
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET. CBM, 4040, or 8050 8 
CmC Interfaces (ADA 1 800, ADA 1 450, SADI in stockJ 
Programming the PET/CB M !Compute!! - R. West 20 
Compute! First Book of VIC 1 1  
OMN ICALC IHESI 79 
HES MODEM with Software 65 
HES Software and Hanlware in stock 
U M I products in stock 
Fiexf_ 

i 

_ 

l 

_e --tiir--Pfr7ciMTc6_4_________sTfo-
Database. Report Writer with calculations, Mailing Lists. 
i'o-nril-io-riiEr/cif4-iCii-Fiii-D;;;E;=-:-(;-F;9iliiiiiiG-y-------$-5ii 
Metacompilerlor FORTH for independent object code 30 
KM -MM-iAsciCiv:i--ior-iiEr/c6_4_________________________

95 
EA RL  lor PET/CBM Disk-based ASSEMBLER 65 
sii

-
,ier

-
lirap

-
hi&-s

-
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-
iiA"s

_
l
_
fi:an

-giiaue--Eɓiensiiiiis__________ 4_5 
Y. ɔ̂-t-­ɕɖɗɘi-əð-!̂ ɚñɛ-̂ ɜ!:-ñɝɞP..ɟ!ɠɡ_J-òî!ɢí!:ʎ-ɣrɤ-ɥ-ɦ!!_ɧ-ì¶-----­
ɨɩʌ!_ɪ-ʍ!!1_!?.ɫɬɭ!!ɮɯó _ _ 4K $75 8K $90 
Commodore Public Domain 

-soiiWare-ior-ii4 _______ _ ______ _ _T5 

DISK 
SPECIALS 
Scotch (3M) 5" ss/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) 8" ss/sd 
Scotch (3M) 8" ss/dd 

1 0/ 2.20 50/ 2.00 1 00/ 1 95 
1 0/ 3.05 50/ 2.80 1 00/ 2.75 
1 0/ 2.30 50/ 2. 1 0  1 00/ 2.06 
1 0/ 2.85 50/ 2. 70 1 00/ 2.65 

We stock VER BATI M D I S KS 
Write for Dealer and O E M  prices. 

Sentinal 5" ss/dd 1 0/ 1 .90 50/ 1 .85 1 00/ 1 .80 
Sentinal 5" ds/dd 1 0/ 2.55 50/ 2.50 1 00/ 2.45 

We stock Dysan disks 
Wabash 5" ss/sd 
Wabash 5" ss/dd 
Wabash 8" ss/sd 

1 0/ 1 .60 50/ 1 .55 1 0  0/ 1 .45 
1 0/ 1 .90 50/ 1 .85 1 00/ 175 
1 0/ 2 .00 50/ 1 .95 1 00/ 1 .85 

We stock MAXELL D I S KS 
Write for dealer and 0 EM prices. 

Disk Storage Pages 1 0  for $5 Hub Rings 50 for $6 
Disk Library Cases 8"-3.00 5·"-2.25 
^\-_`-�ab>-cd78--ef��-----g! ________________________________________ _ 

CASSETTE TAPES-AGFA PE-6 1 1  PREMIUM 
C-1 0  1 0/ .61 50/ .58 1 00/ .50 
ɰ:ɱ-�--------------------------!_9Lʊɲ-----ɳ-�!-ɴ? _______!Q9L?_� 
DATASHI  ELD BACKUP POWER SOURCE 265 
Battery back up Uninterruptible Power Supply with surge and 

h-ij�k-!l!�!!m-no]]1!:__m�pkq-r?Xs�:_P..stu!_?!_v�!\-w-xy---------­
zenith ZVM-1 2 1  Green Phosphor Monitor 95
Zenith new color and monochrome monitors in stock 

MultiPlan-IBM or Apple 1 8  5 
Quadboard for IBM available 
Peachtext 5000 Software Package 2 1 9  
PFS Software for I BM  and Apple in stock 
VOTRAX Personal Speech System 280 
BMr.  " ' 9 1  Color M onitor 1 99 
BM _ , LA 1 2" Green Monitor 85 
Oynax (Brotheɵ OX- 1 5  Daisy Wheel Printer 469 
ltoh Prowriter Parallel Printer 379 
Panasonic 1 0  90 Printer with Conrespondence Mode 279
USI CompuMOD 4 R F Modulator 39
Daisywriler 2000 ·with 48K buHer 1 050 
Many printers available (Gemini-Star, Brother, OKI,  etc.) 

We Stock AMDEK Monitors 
Amdek DXY-1 00 Plotter 590 
A P Products 1 5% OFF 
Watanabe Intelligent Plotter 990 6-pen 1 290 
BROOKS 6 Outlet Surge Suppressor/Noise Filter 54 
We stock Electrohome Monitors 
Synertek SYM-1 Microcomputer 1 89 

�	
--�-�-�-
--���--�-�-���-�-��!���-�!����-�- -!-�-
Panasonic 1 2" Monitor (20 M Hz) with audio 1 29 
ɶ̂ ɷ-̂ µ?.ɸ!ɹ-ɺ:ɻ_1_?_�-ɼɽ-ʏɾ--ɿr9-ʐ-ʀ-rʁòʂ-ó?-ʃʄʅ ʑʆ-------------ʇʈ-ʉ 

USI Video Monitors-Green or AMBER 20 MHz ht-res. 
----------------z{|!}!-X-~�--G��_}_ll_q�_I_�}-�-��!!!}�---------------­1 datasystems
HERO  I Robot (factory assembled) 2 1 4 5Z29 Terminai !DEC and ADM compatible! 680 
ZT- 1 D Intel Terminal with Serial Port 340Zl DO 1 6-biV8-bit Systems in stock CALL
We stock entire Zenith line. ----------------------------------------------------------------------­

' .-"'. 
ATARr

·. 
. - SPECIALS 

WE STOCK ENTI R E  LI N E-write for prices. 
SPI N NAKER and Bmderbund Software in Stock. 

21 5-822-7727 WRITE FOR CATALOG. Add $1 50 per order for Umted Parcel 

252 Bethlehem Pike A B c0mputers W e  pay balance of  U P S  surface Shipping charges on all prepatd orders 

Colmar PA 1 891 5 
(add extra for matl. APO/FPO. atr) Pnces mclude cash dtscount 

' Regular pnces slightly htgher Pnces subject to change 
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IBM PC 256K 
2X 320 KB DS / DD DISK DRIVES 

FLOPPY DISK CONTROLLER 
COLOR CARD 

ALL FOR $ 2 599 

IBM PC256K COLOR GRAPHICS BOARD FLOPPY DRIVE CONTROLLER 
WITH PARALLEL PORT 360KB DS / DD DISK DRIVE. PRINTER. CABLE 

DOS 2.0. lOMB HARD DISK SU BSYSTEM INCLUDES CABLE. 
CONTROLLER. POWER SU PPLY. CABINET. SOFTWARE 

DISK DRIVES FOR IBM PC PRINTERS 
Double Sided / Double Density 320KB $225 BROTHER H R-1 ' $ 750 HR-15 . . .  . . . .  $499 
HARD DISK FOR IBM PC OKIDATA 82A . $499 83A . .  . .  . . . . $699 
5MB $ 1399 lOMB $ 1599 15MB $2 199 84A . . . . . . . .  $999 93A . . .  . . . . .  $959 
ᳶEMORY BOARDS GEM INI 10 . . . $ 3 59 15 . . . . . .  . . . $529 
AST M U LTIFU NCTION . . . . . . . .  . . . .  $299 NEC 3510 . . $ 1499 3550 . . .  . . . $ 1899 
AST 1 /0 PLUS . . . .  . . . . .  . . .  . . . .  . . $ 199 7 7 10 · · · · · · · · · · · · · · · · · · · · · · · · $ 2075 
QUADRAM 256K M U LTIFUNCTION . . .  $399 EPSON RX80 . $ 3 7 9  FX80 . .  . . . . .  $ 599 
HERCULES CARD . . . . .  ; . . . . . . . . .  $499 MX80 . .  . . . . .  $449 MXlOO . . . . . .  $ 649 
QCS BIG BLUE CARD . . . .  . . . . . . . . . $479 HAYES SMARTMODEM 300 BAU D . . . $239 
HAYES HAYES SMARTMODEM 1200 BAU D . . $559 
SMARTMODEM 300 BAUD . .  . . .  . . . .  $ዠ39 VISICALC . . . . $ 199 M U LTIPLAN . . $ 199 
SMARTMODEM 1200 BAUD . . . .  . .  . . $559 LOTUS 1-2-3 . .  $359 WORDSTA R . . $329 
MONITORS 
PGS COLOR MONITOR HX-12 . . . .  . . .  $499 
AMDEK, NEC MONITORS AVAILABLE . CALL
APPLE Ue STARTER SYSTEM . . . . .  $ 1599 
DISK DRIVE FOR APPLE II  & l ie . . .  $ 2 19 

SUPER CALC II $ 199 MAILM ERGE . .  $ 1 79 
WORD PERFECT $349 EASY WRITER $ 129 
TAVA PC 
Desk To p, IBM PC Compatible Computer, Runs 
DOS 1 . 1 .  2 .  0, CP/ M86 . . . . .  . .  . .  $ 1025 

COMPUTER POST INC. 2.2102 CLARENDON ST. STE. #1 
· WOOI)LAND HILLS, CA 9 1 .367 

(2 1 1') 9992 1041 

DELIVERIES TWO TO FOUR WEEKS AVERAGE 

ALL SH IPMENTS ARE CASHIERS C !1 ECK O N LY .  

PRICES SUBJECT T O  CHAGE WITHOUT NOTICE. 

SHIPPING AND HANDLING EXTRA 
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Graphics 
Cable, 

IBM PC·COMPLETE SYSTEM 
VERY SPECIAL PRICE 
PC System includes 64K IBM PC with two Disk Drives, 
Controller, Color Graphics Card, Monitor. . . .  $2590 

SPECIAL OF THE MONTH!! 
IBM PC W/64K, 360KB Disk Drive, FDC, Color 
Card, Monitor, lOMB Hard Disk W/Con troller, 
Software, Matrix prin ter, Cable, all for only . .  $3990 

TAVA PC 

gಲಱರಯ· 
. ವ͹ಶ ಷಸ-͹ಹ಺ -ಮಭrr:ཕཔtಬಫಪན· 

. དྷདཐཏ -಩ನಧ -
1 
. 
. ಳ;9಴ 

EAGLE II 
Comp uter System . . . . . . . . . . . . . . . .  . .  . . . . . . . .  $1770 

DISK DRIVES FOR IBM PC 
Tandon 100-2 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  $240 
Slimline DSIDD 320KB . . . . . . . . . . . . . .  . . . . . . . . .  $250 

MONITORS 
AMDEK 
300A . . . . . . . . . $190.00 I . . . . . . . . . . . . . $340.00 
300G . . . . . . . . . $160.00 II . . . . . . . . . . . . $690.00 
310A . . . . . . . . . $190.00 III . . . . . . . . . . . . $390.00IV . . . . .  . . . . . .  . . . . . .  . .  . . . .  . . . .  . . . .  . . . . .  . $1190.00 
NEC 

JB 1201M . . . . . . $160.00 JC 1203 . . . . . . . $750.00 
}C 1212M . . . .  . $330.00 JB 1260 . . . .  . . . .  $130.00 
PRINCETON GRAPHICS SYSTEMS 
Hi-Res Color . . . .  . . . .  . . . .  . . . . .  . . . . . . . . . . . . . .  . $490 
PRINTERS 
C·ITOH 
GX-100 . . . . . . . . . . .  $240 1550 . . . . .  . . . . . . . . .  $690 
8510 . . . . . . . . . . . . . .  $460 F- 10 . .  . .  . . . . . . . . .  $1290 
F-10 . .  . . .  . . . . .  . .  . . . . .  . . . . . .  . . . .  . . . . . . . . . . .  $1690 

DAISYWRITER 2000 . . . .  . . . . . . . . . . . . . . . .  CALL 
OKIDATA 
82A . . . . . . . . . . . .  . . $440 84A . . .  . .  . . .  . . .  . . .  $975 
83A . . . . . . . . . .  . . . .  $690 92A . . . .  . . . . . .  . . . .  $575 
93A . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . .  $970 
EPSON 
FX-80 . .  . . . . .  . . . . .  CALL FX-100 . .  . . . . . . . . .  CALL 
BROTHERHR-1 . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . .  . .  . . . . . . . .  . . $750 
DX-15 . . . . . . . . . . . .  . . . .  . . . . . .  . . . . . . . . . . . .  . . . . $570 
SILVER REED 
Prin ter . . . . . . .  . .  . .  . . .  . . . . . . .  . . . .  . . .  . . . .  . .  . . .  $690 

.. .  I/IIA .. ዛ­ - ·  · 
... . ..  .. ..., ...... .. 

171 4) 818-9100 
Circle 531 o n  inquiry card. 

TM 

SMITH CORONA 
TP-1 . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . .  . .  . $520 

STAR MICRONICS 
Gemini 10 . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  . CALL 
Gemini 15 . . .  . . . . . . . .  . . .  . .  . . . . . . .  . . . . . . . . . .  CALL

NEC SPINWRITER 
7710-1 . . . . . . . . . . .  $2050 3510 . .  . . . .  . . . . . . . $1450 
7715-1 . . . . . . . . . . .  $2200 3515 . . . . . .  . . . . . . .  $1450 
7720-1 . . . . . . . . . . .  $2500 3530 . . . . . . . . . . .  . $1650 
7725-1 . .  . .  . .  . . .  . .  $2500 3550 . . . . .  . . . . .  . . $1950 
7730-1 . .  . . . . .  . . . . $2050 PC8023A . . . . . . .  . . $550

HARD DISKS FOR APPLE AND IBM 
. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . .  CALL 

MEMORY BOARDS 
MONTE CARLO • . . . . . . • . . . . . . . . . . . . CALL 

TECMAR • • . . . . . • • . . . . . . . . . . . . . . . .  CALL 
AST 
IO Plus. Five function Card . . . .  . . . .  . . .  . .  . . .  . . $199 
Combo Plus. 4 function card. Fully pop. 256K . $490 
Mega Plus. Fully pop. 512K . . . . . . . . . . .  $990 

AST SIXPAK 384K . . . . . . . . • . . . . . . . . CALL 

QUAD RAM 
Quad Card. Fully pop. 256K . . . . . . . . . . . . . . .  . . $500 

QUADLINK . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

BIG BLUE . . . . . .  . . . .  . .  . .  . . . . . .  . . . . . .  . . . . .  . $470 

HERCULES Graphics Card . . . . . . . . . . . . . . . . .  $490 

MAYNARD SANDSTAR SERIES 
FDC 5 114 & 8" . . . . . .  . . . . . . . . . . . . . . . . . .  . .- . . .  $220 
Multifunction Card . . . . .  . . . . .  . . . . .  . .  . . . . . . . . . .  $90 
Memory Card . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . $180 

DISK DRIVE FOR APPLE 

Slimline, or Standard . . .  . . . . .  . . . . . . . . . . . .  . . .  . $190 

PERSONAL ACCOUNTANT Software for your 
Apple lie and Apple II + .  . . .  $90 

APPLE lie 
Comp uter System, Controller, Two Disk Drives, 
Monitor . . . . . . .  . . . . .  . . . . . . . .  . .  . . . .  . . . . . . . . .  $1590 

631 E. Fbst St., Tustin, CA 92680 
PRICES AND AVA ILABILITY SUBJECT TO CHANGE WITHOUT-NOTICE 

APPLE is a trademark of Apple Computers. Inc. 

IBM is a trademark of IBM Corp. 
CP/M 86 is a trademark of Digital Research, Inc. 
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I f  You're Thinking I B M  PC" , ዚINዙlዘ዗ዖ C)ዕ.:;sዔ164K, S, P, C) ePC vo Plua n〲 Card 
READ TH IS! 
395 

PIN VO (C, S) 165 1 1  5
e"SIX PACK" 

PIN SP064SPC (64K, S. P, C) 299
COEX Extender Card 40 29 Condor 

Prototype Card 69 35
HERCULES 

a d 359 $38900iM0ÈÉ
1
S5vÊË

a
fMS c Ìouse for IBM 2fi9

MICROSOFT
Mouse plus Mult tool Word Call COEX Combocard IIORCHID i SuperCalc s99oo339Hi-Res Graphics Adaptor 

PERSYST Spectrum (64-256K) 
PIN SP64, (64K, Clk, S, P) 31 9

399 * 64K to 256K RAM 
PLANTRONICS Color plus •• Card
OUADRAM Quadboard (64-256K) 

PIN 064, 64K w/4 functions SuperCalc 2 

$1 79°0680 * ASYNC Serial  Port 

* Clock/Calendar w/NiCad Backup 

* Paral le l  Pri nter Port 

Ouadlink Apple Card 
Quadboard 64K 279
Microtazer Print BuHer MP-64 190

Ouadchrome (Hires RGB) 488
QuadUnk (IBM to Apple) 525
RIXON Multiplan 

$1 89°0 
PC212A Modem 1/0 

SSM Transmodem 1200 479
299

mnTou!!p�ftiqrrs!t (exp. 64-256K) 
64K, Clk, S, P) 395 229

399
PIN V-064 
PIN V-256 256K, Clk, S, P) 695

•"Maxlcard ··" (up to 576K) 
PIN V·576·64K Wordstars299oo * RAM Disk Software PIN V-576-576K 

•"PC Master" (10 1/0) 
•"PC Extender" (up to 1 0  110) 
•''D4skmaster" * Spooler  Software 


64 K only $229°0 
299 

:eu1v0wx
e
ci!yz{:|}P8ftve 

COEX 80F/T 80cps 
DYNAX Daisywheel
SILVER REED 

Lotus 1-2-3 Cal l ! 

T. K. Solver!  Cal l ! 


EXP500 132 Column 
STAR MICRONICS - NEW! 
· Gemini 1 OX 1 20cps 399 31 9 

Gemini 1 5 15" 599 469
EPSON FX80 699

895 

256 K only 

saggoo 

Zero " K" Version Avai lable Only $1 99.00 

749FX100
BROTHER HR·1
DAISYWRITERn᳢᳣x

P 

Daisywheel 
5t a᳠ 

w᳟᳞ ᳝᳜ �᳛ :rsgable 

/BMC 1 1 95 895 
1 495 1 295 

549 Flig ht Simulator 1875 s4soo39 

Context MBA Cal l ! 
 PLUS! . . .with P u rchase of either 
Memory card above Computer 


SUPERCALC 'M . . . . . . . .  only $89.00 ( 1  95.00 value) 

Disk Emulator . . . . . . . . . . . . .  FREE 

Print Spooler . . . . . . . . . . . . . .  FREE 


ACP PC " FEATU RE OF TH E MONTH" '" 

In ovations 

DYSAN 5'1.'' SS SD 10/$55
DYSAN 5V•" DS SD 10/65 C86C Compiler IBM 5'/." SS SD 1 0160 
IBM 5v,• SS DD 1 0165 
VERBATIM 525·01 SS 1 0/45 $369°0VERBATIM 550·01 DS 10155
MAXELL MDI SS 
MAXELL MD2 DS 

1 0/50 
1 0/60 Copy I I  Plus 1 .  DISKMASTER . Disk Controller lor IBM PC or XT adds both 5 'I<' and 8" 

. . . .$299$3200With Sleeve and Box lloppy drives. Complete with Software . Same card can also handle List100/195 
the Amlyn 6.2 Mb Cartridge Add-on Subsystem 

2. VISTA 1200 with DISKMASTER" . . . . . . . . .  . . .  . 

COMPUCABLE Visiword J᳚ t?Sard & Drive Covers (set) 
c $289°0 

3. M&R "SUP'R EXTENDER'"". IBM PC & XT Expansion Chassis with (6) Slots, Power 
Supply and Fan. Your price!!! only $439.00. ·You cannot afford to live without.one. 

$80 64PC Pedestal 
PGS or Ouadchrome Adaptor
Ver1ical PC System Stand 
IBM Mono Extension Cable 

10 

50 
20 
44
34 Digital Research TAN DON 1 00-2 
Keyboard Ext. Cable (3·9')

EPD PROTECTION DEVICES 
The Lemon (Surge Protector) 43

( )᳡: bÍ:Îዒe rÏr,Ð
e

:ÑÒ)Ó',)'
The Lime 

Pascal MT + 86 . . . . . . . .  $295.00 

Concurrent C P/M a's . . . .  260.00 

PC Compatible • 

$289°0 
Double Sided 68 

122
76 CBASIC 86 . . . . . . . .  . . . . .  1 49.00 
INTEL 8087 IC 199 

40 
KOALA PAD 
KRAFT Joystick IBM
RAM EXPANSION P l u s  M o re G reat 
Software Val ues 
In O u r  


70 
1 6K Molherboard ( 1 6  IC's) 
64K Memory Exp. (9 IC's) Q U M E  1 42 %  High1 9 8 3  Cata l og !
Send For 
Yo u r  Copy NOW. 


PC Compatible • Double Sided 

$249°0 
o᳧᳨ w2sᳩᳪᳫᳬ ,;,a;,:::s��nkd!�"�r����·L:r�:; :�  !" MAIL ORDER: P.O. Box 1 7329 1rvine, CA 92713 TOLL FREE 

᳤᳥;gPI᳦  &vys:zd��Eo{·s;|}=~i;:!v:����e�ie���d����� Retail: 1 310 E. Edinger, Santa Ana, CA 92705
loreignordersor US Parcel Post. lnclude Te!ep�one number. NO (714) 558 .. 8813 808-854-8230COOs. Pricos subject to chango without llO!Ice. Some Items 
subject to prior· sate. We reserve the right to substitute manu­
facturer. Retail prices may vary. We are not an authorized IBM 
dealef. IBM... trademarit ol lntematlonaf Busi� Machines. 
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@pineȔom'" Pioneer of Low Cost Apple* Compatible Computer 
Compare These Features with Our Competitors: 

• Powerful Utility Program 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad with New 
Improved 

Keyboard! 
• 25 Pre-programmed Fu nction Keys 

• 2 Speed Auto Repeat Funtion 

• 64K User Memory-expandable to 1 92K 

• 5A Switching Power Supply (1 1 0/220VAC) 

• All ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 

And best of all, the price Assembled and Tested is just. . . . . . . . . . . . .  . 

BUSINESS SYSTEM 
Pinecom Computer A& T Pinecom Computer A& T 
SV." Disk Drive w/Controller $79500 
1 2" Green Monitor 

Pinecom Computer A&T 

2 ea Slim-line Disk Drives 
with Controller 

2 ea Slim-line DD w/Contr. 
1 6K RAM, ZSO CP/M and 

INTERM EDIATE SYSTEM 80-Column Printer 
with Interface 

SO-Column Cards 
SO-Column Printer with 

Interface & 1 6K Buffer Pinecom Computer A& T 
2 ea 5'14' Disk Dr w/Contr. 
1 2" Amber/Green Monitor 

1 2" Amber/Green 
Monitor 

AP-11 COMPUTER A&T 
Apple Look Alike 

4SK User Memory 
Supports Upper & Lower Case 

1 00% Apple I I *  Compatible $475°0 

$1400°01 2" Amber or Green 
Hi-Res Monitor 

MICRO-II COMPUTER A& T 
1 00% Apple II + • Compatible 

4SK User Memory 
Upper & Lower case Keyboard 

With Numeric Keypad . s4ggoo 
AP-11 Computer Case Made with High Impact Plastic. Color and Shape Apple" Mlcro-11 Case Upgrade your Apple" with this new Case! Comes w/Keyboard that 

supports Upper & Lower Case plus numeric keypad. $1 79.95 ea.I not included. $79.95 ea. 
AP-11 MOTHBIBOARD 

Apple II + • Compatible 
4SK Memory Space 
S Expansion Slots 

Bare Board . . . . . . .  . . . . . . .  $69.95 ea. 

Assembled & Tested . . . .$295.00 ea. 

Apple II Plus * 
Compatible Keyboard 

. . : ⧹ : ' . . . . 
- 0! .. ኯ ኰ T ኮ o I (> 1 ... ..... · 

.l l ክ • D I> ኱ \> I, ii" C ኲ \< ኳ f  
.. 

> • ⧷ ­,:;f 
Direct Replacement of Apple Keyboard 

Keyboard Case 

HEAVY DUTY SWITCHING 
POWER SUPPLY 

LSI Encoded Technology Make your Apple" more flexible with a de-
Supports Upper & Lower Case tachable keyboard by using this Case and 

LB-3600N• . . . . . . . • . •  $79.95 our l.B-3600 Keyboard . . . $35.00 ea.Output Voltages 
+ 5V at 5.0Amp + 1 2V at 2.5Amp 
- 5V at 0.5Amp - 1 2V at 0.5Amp A Complete Line of Peripherals for M0n itors! Pinecom, Micro-11, AP-11 & Apple II* 

Autoterm 80 -Col. w/Softswitch . . . . . . . . $99.95 

PRINTER b BMC 
BO·Column Card . . . . . . . . . . .  . . .  . . . . .  . .  99.95Y SO-Column for Apple l ie" . . . . . . . . . . . . . .  49.95 

Parallel Interface (Centronics ZBO CP/M Card (no software) . . . . . .  . .  . . 99.95 

Compatible) Standard 16K RAM Card . . . . . . . . . . . .  49.95 

Microprocessor Electronics Parallel Printer Interface . . . . . . .  85.00 

SOcps Bidirectional with Logic Seeking Buffer for Printer lnte riace (1 6·64K) . .  . .  . 85.00 

96 Character ASCI I  Serial Printer lnte rtace Card w/Adj . Baud . 85.00 

Adjustable Sprocket and Friction Feed Disk Controller . . . . . . . . . . . . . . . . . . .  65.00

$26500 Disk Controller DOS 3.2/3.3 Auto Select. . 75.00 
Model BX-80 . . . .  EPROM Writer Card (271 6/2732/2764) . . . 75.00 

Mon itors! 
Mon ito rs ! 

Zenith 1 2" Green Hi·Res . . . .  . 110.00 
BMC 1 2" Amber (40/80 Co l . )  . . 95.00 

BMC 1 2" Amber Hi·Res . . .  . . 130.00 
Zenith 1 2" Amber . .  . . . . . . . .  1 25.00 
BMC 1 3" Color . . . . . . . . . . . .  235.00 
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Meg)-$1599 
Meg)-$2299 

TOLL-FREE 
ORDERING: 

800-222-8686 
FOR TECHNICAL SUPPORT/ 

SERVICE / IN ARIZONA: 
602-282-6299 

CCT CUSTOM COMPUTER . TECHNOLOGY
1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 

Purchase you r Hardware and Software directly from an OEM /Systems I ntegrator. Takeadvantage of our buying power• We 
stock a ful l  l ine of Board Level Components, Software , and Peripherals. Call for your needs.  We ' l l  give you the Lowest 
Prices, and the Technical Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nation­
wide' The Nations's Custom Systems House for Business, Education and Science . Cal l for a system quote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

OF PRIME INTEREST 
Our prime interest at CCT is service and 

support. We build and sell hundreds of 
systems per year to the serious computer 
market. We rigidly adhere to our strict 
policy of reliable machines, and reliable 
people behind them. We feel the Com­
puPro product line to be the state-of-the­
art of the computer industry. 

THE CCT EXCLUSIVE WARRANTY 
With any system we build , we provide,  

in writing,  an unconditional 12 month 
direct warranty on the entire system, in­
cluding mainframe, boards, drives, power 
supplies, cabling and peripherals! We of­
fer guaranteed 24 hour in-house repair 
and/or replacement with just a toll-free 
phone call . We can offer this, since we are 
so sure of our level of quality and reliabili­
ty. It's great to know that in the event of a 
problem, you ' re not out of business 
waiting on service turnaround. We deliver! 

Our various OEM contracts with all the 
manufacturers of the components we in­
tegrate, allow us this unprecedented flex­
ibility. No factory O .  K.'s necessary - just 
get it running - NOWI 

Wyse 100 terminal - 14 "  Green . . .  $699 
WS Prom Option - Installed . . . . . . . .  $50 
Mitsubishi 8" DSDD drives, lull or half 
height. Set-up FREE OF CHARGE . .  $449 
Okidata 82 . . . . .  $389 I 83 . . . . .  $619 
84 . .  $1029 I 92 . .  $469 I 93 . .  $n9 
Ashton-Tate dBASE II8" or MD . . .  $299 
Supercalc 86 - lor CP/M 86 & MP/M . $99 
Visual Terminals i n  stock . . . . . . . . .  Call 
Lear Siegler ADM 20 . . . . . . . . . . .  $499 
Freedom 50 . . . . . . . . . $499/ 1 00-$549 
Hays Modem-$259 • Diablo 620-$1029 
We carry a full line of software in all 
available formats at discount prices. 

TECH TIP CORNER 
dBASE II USERS - CUSTOM TER M INAL 
KEYS ! I mplement your arrow keys ; 
emulate Wordstar edit commands - send 
an SASEwith $2.00 - (ATIN :  TIC). Tell us 
your arrow key codes. We 'l l  return easy, 
detailed instructions to change almost 
any1hing. It's beautiful - Pat. . .  

PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY

CCT ANNOUNCES OUR OWN IN-HOUSE ENGINEERED•• CUSTOM COMPUPRO SYSTEMS
* * * * * 

CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 
• Enclosure 2-Desk-20 Slot Mainframe • • CCT 2.4 Dual 8" Mitsubishi 

• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 • DSDD Drive System - 2.4 Megaby1es • 
• Disk 1 - DMA Floppy Disk Controller • • CP/ M 80 - 2.2 LD/ M - CCT Modified • 
• RAM 1 6  - 64K Static RAM - 12 Mhz • • All Cabling, Complete CCT Assembly, 
• lntertacer 4 - 3 Serial/2 Parallel 1/0 • Testing, and Minimum 20 Hour Burn-in • 

INTRODUCTORYPRICE:$3,399 
RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

CP/ M M P/ M NOTE: Each copy we furnish is CCT modified lor the target system .  M-Drive/ H and hard disk drivers are furnished, 
and the BIOS optimized lor the fastest disk step rate, as well as terminal and printercompatibility.

* * * * * 

* * CCT-2 - THE FASTEST MICROCOMPUTER IN THE WORLD!! * * 
Enclosure 2-Desk • 90K Baud Parallel Terminal Board • 78 Key Professional Ergonomic Keyboard 

CPU 8086 - 1  0Mhz • Disk 1 • 512K M-Drive/H • High Resolution Amber Monitor. INTRODUCTORY PRICE: 
1 28K - 1  6 Bi! Memory • CP/ M 86 - CCT Modilied • CCT 2.4 Duai DSDD Drive System $6 799l ntertacer 3-8 • SS1 • All Cabling, Complete CCT Assembly, Testing, & Minimum 20 Hour Burn-in 

' 
RUNS ALL CP/M 86 SOFTWARE - ULTRA FAST - INCLUDES 12 MONTH DIRECT WARRANTY* * CCT-3 - 10Mhz 68KSystem similarto above, wtth 128KRAM $6,699 * * 

We are \he largest in the custom configuration of complete state-of-the-art S-100 systems, at package pricing, with integration, 
burn-in and programming. We custom build CompuPro systems I hard disk systems lor business applications. Call lor Com­
puPro literature, CCT system configuration dataand technical information .  We can save you money!

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
SYSTEM SPECIALS - ALL CCT A&T, BURNED IN: 81 6A-$4299 81 6B-$4999 81 6C-$6499 
M-Drive CP/ M - Blowout-$39 • Disk 1 w/CP/M-$449 • M-Drive/ H-512K-$1149 

CPU 8085/88-$319 • CPU 8086/87-$579/ 10M hz-$659 • CPU 68K-$519/ 1 0 M  hz-$639 • CPU-Z -$249 
CPU 286-$1249/10Mhz-$1359 • Disk 1 -$369 • Disk 2-$599 • Disk 3-$599 

RAM 1 7  ( 1 2M hz)-$329 • RAM 1 6  ( 1 2M hz)-$359 • RAM 21 ( 1  28K)-$n9 • RAM 22 (256K)-$1399 
l nterfacer 1 - $229 • l ntertacer 2-$249 • l nterfacer 3-5-$399/3-8-$459 • lntertacer 4-$349 

System Support 1 -$299 • Enclosure 2-Desk-$599/ Rack-$649 • 20 Slot M otherboard-$210 
CP/ M 80-$99 • CP/ M 86-$150 • M P/ M 8-1  6-$699 • CP/ M 68K-$279 • UNIX  - SOON 

86 Upgrade Kit: Consists of CP/ M 86, 64K Ram, System Support 1 ,  Cable - $749 
Call lor CSC Boards - New Releases - Operating System Mods/Updates 

* PRICE BREAKTHROUGH * ? ? HARD DISK DECISIONS ? ? * NEW DISK 3/5V4" HD SYSTEMS * 
Hard Disk Subsystems 

CCT/Fujitsu 5'/• " subsystem, includes Disk 3, custom 
enclosure & power supply, all cabling, A&T, lormated, 
burned-in. Ready lor any CompuPro or similar S-1 00 
system: CCT-5 (5.5 
CCT-10 (11 Meg)-$1899 I CCT-20 (22 

Hard/RoppyCombinations 
An exclusive CCT innovation. CCT/ Fujitsu/ Mitsubishi 
ultra-system: 5'I• ' '  hard disk next to a 1 .2 Meg. DSDD 
8" floppy. Includes Disk 3,  custom horizontal enclosure 
and power supply, all cabling, A&T, formatted , burned­
in. Will stand alone in any CompuPro system: 
CCT-511-$2099 CCT-10/1-$2399 CCT-20/1-$2799 

2.4 Megabyte Roppy Systems 
CCT/ Mitsubishi 2.4 M egaby1e Dual DSDD 8" system. 
I ncludes custom horizontal enclosure, all cabling, A&T, 
burned-in. This is the fastest system available: $1149 
With stacked hall-height drives: $1175 

All Systems tany OUr Exclusive 12 Month Warranty. 
Prices & availability subject to change. All products new, and carry lull manufacturer's warranties. Call lor catalog. Free technical help to anyone. We can configure boards & soft­
ware lor your system. Plug-in and go. Arizona Residents add sales tax. CompuPro"' Trademark - W.J. Godbout; CP/M"' MP/M'" Trademarks - Digital Research 

Circle 122 on inquiry card. BYTE November 1983 691 
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COMPONENTS UNLIMITED 

SPECIALS CALL 800·847·1 718 


Ace 1 000w/Color . . . .  . . .  Call 

Ace1200w/ Drive . .  . Call 


Apple 

liE . . . . . . . . . . . .  . .s 990 

11 E Starter system 1495 


IBM 
IBMPC64K Keyboard, 1 Drive . . . . . . .  $1995 

IBMPC XT . . . . . . . . . . . . . . . . . . . . . . . . . 4595 

call for all configurations 


Kay pro 
Kaypro l l  . . . . . . .  $1450 

Kaypro 4 . .  . . . . . . . . . . . . . . . . . . • . 1850 

Kaypro 10 . . . . . . . . . . . . . . . . . . . . . . 2595 


MODEMS 

Hayes M1cro computer 
300 Baud smart Modem . . . .  $ 209 

1 200 Baud smart Modem . 499 

Micro Modem 11 . . . . . . . . . . . . . . . . . .  . 259 

Micro Modem 11 w/Terminal Package . 279 


Novation 

J-Cat 300 Baud . .  s 1 1 9  

AppleCat l l  . 269 


IBM PC ACCESSORIES 

Ast Research 

10 + Serial port & Clock calender . .  . . s 1 1 9  

combo + 64K Serial, Parra lei & e t c  269 

Mega + 64K serial c 1 c 269 

SixPack+ . 

Micro Tek 
Ram 1 6  16K card . . . . . . . . . . . .  . . . .  $ 49 

call for Other Mlcrotek pricing 

Kraft 
Joystick . . . . .  . . . . . . . . . . . . . . .  s 42 

Joystick IIBMI . 	 4S 

Videx 
Videoterm . . .  . . . . . . . . . . . . . .  s 209 


ccs 
serial Interface . 	 . s 1 1 9  


TG Products 

Joystick . .  s 39 

Paddles . . . .  28 

Selecta Port . . . . . . . . • . . . • . . . . . . • . .  38 


LOW PRICED 
Hi Quality DISKETTES 5%" Disks 

Sgl Side/Dbi Density . . . . . . . . . . . . . . .  $17 a box 

Obi Side/Obi Density . 27 a box 8" Disks 
SgiSide/Dbl Density . . . . . . . . . . .  S28a box 

DbI Side1Obi Density . 34 a box 

All Disks come w /  Reinforced Hub, 
5 yr warranty and not bulk packed. 

Micro western 

smoked Plexiglass Diskette Tub Holds 80 . 

8" Version . 


Computer 
Components 

Unlimited 

SA851 R Dbi/Dbi Den . .  469 


Tandon 
TM 100-1 160K . . . . . . . . . . . . . . . . . . . . . . . .  S 160 

TM 100-2 320K . . . . . . . . 225 

TM 101-4 quad Density . 339 

TM 848-1 Sgi / Dbi Den . . . .  . . . .  . . . . .  . .  359 

TM 848-2 Dbi/Dbl Den . 435 


DISK DRIVES 
FOR APPLE & FRANKLIN 

Super 5 

SUp·5 . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  S 209 

Controller. 	 69 


Rana systems 
Elite I . 	 S 249 

Elitell . 	 399 

Elite Ill . . . . . . . . . . . . . . . 499 

•Add $89 for Controller 

Micro Sci 
A-2 . . . . . . . . . . . . . . . . . . .  . . . . . .  $ 209 

•Add $70 for controller 

Quentin Research 
Apple Mate . 	 S 219 

controller . 	 60 


DISK DRIVE CABINETS 5%" Cabinets 
SgiCabinetw/ pwr. supply . . . . S 55 

Dual Cabinets w I pwrsupply . 85
8" Cabinets 
Sgi Cabinets w/fan & pwr. supply . . .  
ouai Cabinets w/fan & pwr.supply . 

800·847·1 718 
OUTSIDE CALIFORNIA 
NEW RETAIL STORE: 
1 1 976 Aviation Blvd. 
Inglewood, CA 90304 

MAIL ORDER: P.O. Box 1 936 
Hawthorne, CA 90250 


PRINTERS 

C. ITOH 
Gorilla-Banana, 50 cps . 
Prowriter8510, 1 20 cps . . . . . . . . .  . 

Prowriter 11 1 550 11 5"1 . 

Prowriter 1 serial . .  
Prowriter 11 serial . 
starwriter F-1 o, 40 pu 
8600BP, 180 cps . . . .  
Prlntmaster F-10-55 

Epson 
RX-80 1120 cpsl . . . . . . . . . . . . . . .  . 

MX-80FT I80cpsl . 
FX-80 1160 cpsl . 

FX-100 115" Carriage) . 


NEC 
PC8023A 1100 CPS) . . . . . 

. .  . .  $ 	 194 

349 

649 

499 

695 


. . .  "1 1  29 

999 


1405 


. . . .  Call 

. . . .  Call 
. . call 
. . Call 

. . . . .  $ 399 

PC8025 115" Carriage) . . . . . . . . . . . . . . 699 


Okidata 
Columbia 

16D0-1 2 320K Drives . . . . . . . . . . . . . . . . . . .  $2395 

Maynard 

FDC Disk controller . . . . . . . . . .  . . . . . .  . . s 155 
 Mlcrollne 92PI160CPSI . . . . . .  . . . . . . . . . . .  $ 439 
Eagle 	 FDC/PP DiskControllerw/ par. port . 205 
 Mlcroline 92SI160 cpsl . . . . . . 599 

Microline93PI160 cps, 1 5"1 . 779


FDC /SP Disk controllerw 1 ser. port 225
Eagle I I  . 	 . . $1895 
Quadram 	 Microline 93S 11 60 cps, 1 5"1 899 


Quad Link . . . . . . . . . .  . . s 495 Microline82A IPar. & Seriall . . . . . . . . . . . 379 

. . . . . . . . • . . .  245 Microline 83A 11 5" Carriage) . 599
color Graphics card . . APPLE, FRANKLIN Microline84P i200cpsl . .  949 


Accessories 
 Tandon Microline84S I200cpsl . 999 

TM 100-2 1320K Drivel . . s 225 
 star Micronics Advanced Logic Systems V2 Disk Drive 	 Gemini 10X 1120 CPS) . . . . . . .  . . . . .  . . . . . . .  $ 294 


Cpm3.0 Card . . . . . . . . . . . . . . . . . . . . . . . .  s 299 	 Gemini 1 5  11 DO cpsl . 339
Slimllne Disk Drive . . . . . . . . . .  S 205 
z cardCPM card . 1 39 	 Gemini 1 5X . 489 

EXpansion Ram 	 Delta 1 o .Astar 

RF Modulator 	 . s 1 8  4164, 200NS . . . . . . . . . . . . . . . . .  6 ea. 9 forS so 

PRINTER ACCESSORIES Gibson 	 USI 

Ught pen for Apple 1 1  & 1 1  E . . . . . . . .  S 249 Multi Display card . . .  . .  . s 340 	 orange Micro 
Grappler + . . . . . . . . . . . . . . . . . . . . . . . .  S
Kensington 

System saver I Fan & Surge . 

1 1 9 

5 % "  & 8 "  DISK DRIVES Grappler + 1 6 K  Buffer Exp. to64K 

. . .  S 69 	 Buffer Board, works w/Grappler + . 1 1 9  

SiemansMicro Max 

. .  S 129 

Fourth Dimension 

. . .  S 169 
 Parallel card & cable Interface for Apple . . .  S 49
FDD100-8D 8 " Sgi/Db1Den .Viewmax 80Ew/64KofRam Exp. to128K 
Mitsubishi Microtek Micro Soft Products 2894-63 Dbi/Dbl Den . . . . . .  . . . . . . .  . . . . .  S 389 
 Dumpling GX Graphic Printer Interface . . .  S 89


SOftcard w/cpm . . . . . . . . . . . . . . . . . . . .  S 239 
 Dumpling GX 1 6  1nterface w/16Kof Buf 149
Shugart .
1 6 K card . . . . . . .  	 65 
 Additional Buffering 16K 
Premium Pack . 	 469 SA801 R Sgl/ Obi Den . . . . . . . . . . . . .  S 355 


Cables 

IBM to Printer . . . . . .  s 29 

Kaypro to Printer . . .  29 

Osborne to Printer . 29 


VIDEO DISPLAY MONITORS 

PI 1 19" Amber H iReS) . . .  $ 130 

PI 2 19 " Green HiRes) . 120

PI 3 11 2 "  AmberHiResl . 1 39 

PI 4 11 2 "  Green HiReS) . 130 


BMC 
1 2 AU 11 2 "  Greenl . .  . . . . . . .  . . . . .  . . . . .  S 79 

9191 color composite . 249 

EUN 120MHZI . 	 134 


zenith 
ZVM123 112"  Greenl . INewl . . S  105 


Amdek 
300A . . . . .  s 149 

310A . .  . . . . . . .  169 

Color 1 composite . 289 

Colori i  RGB . 429 


Princton Graphics 
PGS HX1 2 W / IBM Cable . .  . . . . . . . . . . . . . .  . 5 475 


Taxan 
1 2  " Amber . . . . . . . . . . . . . . . .  S 139 


Circle BO on inquiry card. 
No surcharge for credit cards 

This Ad supersedes All Others 

(21 3) 643-5188 

All mercnand1se new. we accept MC. V1sa. W1re 
Transfer. COD Call. cemt1ed C11eck. P.O. s From 
qua11 F1ed F1rms. APO accepted. S ll iPPing:  
Mllll ll1U !11 $4.50 firSt 5 pounds Tax: CJI1fom1a Res. 
Only add 6' ,..., sales tax. 

Pnces subject to et1ange 

Mon.-Fri. 8 a.m. to 6 p.m. 
sat. & sun. 10 a.m. to 5 p.m. 
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No. ••Pins Price
"SN7400N SN7472N .29 SN74156N 16 

5N7401N 14 . 25 5N7473N SH74157N 16 
5N7402N .25 5N7474N 5N74160N 16 
5N7403N 14 .25 SN7475N SN74161N 16 
5N7404N 14 .25 5N7476N .35 SN74162N 16 
SN7405N \4 .25 St17479N 4.95 5N74163fl 16"SN7406N " Sll7480N .89 SN74164N \4 
SN7407tl 29 SN7482N 1 .49 SN74165N 16 
SN7408N \ 4  .25 5N7483N SN74166N 16 
SN7409N \4 .25 5N7485tl .59 SIH41671l 16"SN7410N .25 SN748611" Stl74170N 16"5N74 1 1 N  .25 S117489N 2.25"\4" 

SN74172N 
5N7412N 5N7490N 

" 5N7417311 16 
SN741311 5N7491tl" SN74174N 16 
SN7414N " 5N7492N \4 .39 SN74175N 16 

5N7493N 
" SN74176NSN7416N 

"5N741 711 .25 5N7494N 
" SN74177N \4 

5N7420N 14 . 19 5N7495N
" 5N74179tl 16

"SN7421N .49 5N7496N 16 .49 SN74180N "SN7422N SN7497N 16 3.25 SN74181N"5N7423N 16 5N74100N 1.95 SN74182N 16"5N7425N 14 .29 5N74104N 1 . 1 9  5N74184N 16 
SN7426N \4 SN741 05N 14 1 . 1 9  5tl74 185N 16 

SN74107N 14SN7427N 
" 

.25 .29 SN74190N 16 
SN7428N .59 SN74109N 16" " 5N74191N 16 
Sll7430N .25 5N74116N 1.49 51174192fl 16 
5N7432N 14 .29 51174 12111 \4" 5N74193N 16 Piilr1No. 5N7437N .25 5N74122N \4 .69 5N74194N 16 

70451PI 28 CMOS Pretisioo nmer . . . .  . . . . . . . . . • . .  . • . . . . 14.95
5N741 23N 16SI17438N \4
" 5N74195N 16 

7045EV/Kil' 28 51opwatch Chip. XTL . . . .  . . . .  . .  . . . .  . . . . . . .  . 19.955N74196N 
"

5N7439N 511741 2511 \4 .45
"" 7Hl6CPL 40 3YI Digit AID{LCO Ofive) 9.9¢51/144011 5N7412611 5N7419711 " FE02030 3¥: 0igil lCO Display lor7106 & 7 1 1 6  . . . .  19.955N74.;1u 16 .89 5ti14132N \4
" 5N74198N 

" 40 IC. Cncui!Soani. Oisplay . . 34.955117442/l 16 .45 SII74136N . 69 5N74199tl 
5N7443tl 1 6  1 .25 51l14141N 16 89 5N74221N 16 7107CPl 40 3'h OlgitAIO {LED Ouw) 1 1 .95 
5117444// 16 1.25 5117414211 16 3.95 5N7425W 16 7107EVIK!I ' 40 . . • .  29.95

" " 7 1  16CPL 40 3'h 0igi1 AI O LC0 01s. Hl0. . 16.95 
Low8.111efyVOIIIndltaiOf • .

5N7445N 10 . 69 5N7414311 
" SN74276N 

5N7446N 16 51174144N 7201tUS . .  2.25SI174279N 16 
7205tPG 24 CMOS lED 51opwatcll/nmer . . . . .  12.95SN7447N 16 .69 5N74145N 16 .59 SN7428JN 1 6  

SN7448N 16 51H.C t47N 16 1.49 5N74284N 16 7205EV/Krl' Stopwatch Chip. XTl . 14.9¢ 
7206CJPE Tor�e Genera1or . .  . . .  . . . . . . . . . . .4 .95
5N7450N \4 . 19 5N74 148N 16 1 .19 5N7428511 16 

. 19 5N74150N 24 1.19 5N74365N 1 6  7206CEV/Ki1" ToneGenerator Chlp, XTL . . . .  . 7.955N7451N 
. . • . . . . • . . 5.95

• . . . • . . 7.95 
7207AIPO OsclllalorCon!rollerSN74151NSN7453N 16

" 5tl74366N 16 
7207AEV1Ki1" Freq . Counter Chlp, Xll·. .5N7454N 1 4  .19 5N74152N

" 5N74367N 16 . 
72151PG 4 Func. CM055topwalchCKT .. 13.95 

. • . . . . 14.95 
5N7459N .15 5N74153N 16 .59 5N74368N 16 

SN74154N 24 1.25 5N74390N 16 72t5EV/Ki1" 4 Funt. 51opwatchCilip. XTL . .  

14 
SIH460N 

7216AIJI 8 0ig•1 Univ. CounlerCA . . .  29.955N747011 .19 .SN14155H 16 SN74393tt 
7216CIJI 8 0igi1 Freq. Counter C.A. .  24 .95

" . 15 74L5192 16 .79 7216DIPI 8 0igir Freq. Counter C.C . 19 95" .15 74L5193 16 .79 72171JI" 4 Digi1 LEO Up/r::leffln Co\Jnter C.A. . . . . . . .  10.95 
14 .29 74LS92" " 74L5194 16 .69 7217AIPI 4 OlgiiLED Up!DownCounrerC.C. . 1 1.95 

7224\Pl LCD4'h Olgit UpCounlerORI .• . . . 10.9574L593 " 16" .6974l5195 
14" 74L59!i .19 74LS197 7226AIJL 8 " I Unrv. Counter . .  2995
" 16"74L596 .89 74L5221 16 

.39 74LS240 10 7226AEV/IW ¢ . . .  . 74.95 .19 74L5107 1 09 
14 .19 1014" 

74L5109 74L5241 1.09 
1.09 

16 
74L510 14 .19 74LS 1 1 2  1 6" 74L5242 
74LSt 1 14 74L5113 " 74LS243 1 .09 

74LS244 10
10.3974LS12 

74LS1J 
1414 74LS1U " 1.09 

74L5122 74LS245 
74LS14 14 .59 74l5123 16 .79 74LS247 16 1.09 
74LS15 14" 74LSt25 14 74LS248 16 1.09 
74LS20 .19 74LS126 74l5249 16 1.09 

1.49 
1 . 1 9  

74l521 14 .19 74l5132 
74LS22 14" 

.59 74LS2!i1 16 
.29 74L5133 16" 74LS253 16 

2.8974L526 " 74L5136 74L5257 1 6  
74 LS27 "74LS28 " 

.19 74LS138 16 

.35 74LS 139 16 .59 74LS260 .59 
1 6"74L5258 

74LS30 .29 1616" 
141074l5151 74L5266 .69 
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74lS33 .55 74LS154 .99 74LS279 16 
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74L537 14 16 74l528374l5155 16 
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74t555 1 4"74L573 
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2. 1974l5161 .69 
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74L5191 16 .89 81LS97 10 

.35 74$243 
Octal 10·tnpuiANO-OR GaleAHay (High 0utpu1)745244 . 
Hex 12-lnput AIID·OR GaleArray (Higll Outpul )745114 745251 . 
Ouall 1 4·1npu1 MIO-ORGate ArravtHigh Oulpu1).. , 745133 " 745253· Octal 10·1npu1 ANO·OR·Invert GateAHay (low Output) .45 745134 .50 7452!17 

14 
14 
14 

1 4  
"
14
14 
14 

HeK 12·tnput ANO·OR·InvertGa1e Array(LowOutptJt) 

Quad 14·1nput AND·OR·Inver1 Gate A: ray (lowOutpuT) 


.39 745135 .69 745258 
745136 1.39 745260 

Octal 1 6·1nput AtiD·OR·InvertGale Array.35 745138 .89 745280 
Octal GaTe Array . .745139 . 89 745287" 

74$15 
74520 
74522 
74530 
74532 
74538 
74540 
74551 

.35 745140 .55 745288' 
745151 745373 
74$153 
745157 .99 745387' 
745158 .99 745471' 
745160 2.49 745472' 

.39 745174 1 . 1 9  745473' 
745175 1 . 1 9  745474' 

74564 745188' 1.4914
"74565 .39 745194" 745!170" 

74574 745195 1.49 745571" 
74585 16 249 745196 1.49 745572" 
74586 " .55 745240 2.25 745573' 
745112 16" 745241 2.25 745940 

1·9 10·99 10·99745941745113 745242 

.16 .14 .11 

.17 .15CAJ010H 
CA30J9H 

" .19 .17 .36CA304611 
.16 .14

CA3059N 1 4  2.95 
.11 .46CA3060N 16 2.95

"CA3065E 1.49 
CA3080E • 

.31 .18 

.33 .30 Tt072CP LM733N 1 .00 
.95 TL074CN tM739N 

· " .37 Tt081CP LM340T·12 .79 LM741CN
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89 

C04040 16 1.19 LM348N 14CD4507 1 ·9 10-99 100·up LM30 1CNSOLDERTAIL (GOLD) " LM1310N 
•.19

" LM302HC04041 1 . 1 9  1 .95 LM350K LMI458CNC04508 14 
•C04006 1 . 1 9

" STANDARDC04042 16 .89 CD4510 16 LM304H LF355N 1 . 1 0  LM1488N 14" 1·9 10-99CD4043 16 . 79 LF35611 • 1. 10 LM\48911
" "

CD4511 16 U.4305H .99
C04007 . 19CD4009 16 

C04044 16 LM307CN LM370NCɻ512 16" LM14961/ 
" 
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"
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U.S. Funds Only SpecC04019 1 6  
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MC\4419 16 7.9!1 LMJ40K·5 1.35 LM709N .49 LM\308011 • 1 . 1 9"CD4034 14 2.49" 69 LM136001/ 161 355 SHOREWAY ROAD, BELMONT, CA 94002C04035 
C04082 " MC\4538 16 1.19

"{MDII In Cêtêlll;) 
C04093 .49 MC14541 1 . 1 9  PHONE ORDERS WELCOME - (415) 592·809 7 Telex: 1 

694 BYTE November 1983 circle 244 on inquiry card. 

2.95 

2.49 

1 . 1 9  

1.95 

1.25 

4.49 

1.69 
3 95 

1 . 1 9  
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Part No. PS94VOS . . . . . . . . . . . . . . . . .  $39.95 sath 

'---=--=--..IJameco · "--'---VISA='"=.; 

COMPUTER-PERIPHERAL SWITCHERS 
ConntCi tny number ol perlphertls to a slnglt iiD por1 - Un t slnglt prlnler to sup­
port unrtl mlcracamputert - uu two or mort prlnltrl to support a sln1111mleracampultr - accus 1 madam from tny of uvual microcomputers - ldnl lor 
dtmonstntlng Df comparing equipment. The Seteclo-Swilthes are designed to 
et!mlnate the unnecessar plugging & unplugging ot cabtes whlch connect prinlers. 
terminals. or modems to various computers. By using a Selecto-Switch. you achieź 
mote ellicient system operalion, better utiHza11on ol peripherals & computer ports. 
ellminale rel!undant hardware & reduce service calls. 5 _vr. limited warranty on all 
Setecro-Swllehes. No power required. Slze {lnches): !Ol x 7W x JH. Z'h lbs. 

RS232 SERIAL SELECTO-SWITCH 
• Switches all lines of asynchronous data • Easy expansion of 
serial ports • Connectors are female 0825 type
PAIIT HO. OESCRJPTlOH PRICE 
GRS232-AB 2-Way Switch . . . . . . .  $139.95 
GRS232-ABC 3-Way Switch . _. . . $179.95 

DB25 PARALLEL SELECTO-SWITCH 
• TRS·80,Apple, and IBM compatible • Switches 24 lines (line 
1 ground) • Connectors are female 0825 type
PART NO. OESCRIPTIOH PRICE 
GP24-AB 2-Way Switch . . . . . . . . . .  $139.95 
GP24-ABC 3-Way Switch . . . . . . . . . .  $179.95 

C-ENTRON ICS-STYLE SELECTO-SWITCH 
• Switches all36 11nes 
PART MO. 
GCENT-AB 
GCENT-ABC 

• Connectors are female Centronics 
OESCRIPTIOH 
2-Way Switch . .  
3-Way Switch . 

o Fully tletOded dara o lnslanr ac.cess o 2·Sided, totally ccmprehensive o Compact
B'h • l l  ln. durable credil card plastic o Petlect tor programmers & engineers 
o Clear & concise tables lor: lull instruction sel . ASC\1. base conver­
sion. etrecl ol llags. compare vs. jump. lnterrupl s\ruclure. pinout. cycle times. 
diagram5. bug notes. & much more... 
PART NO. REFERENCE PRICE 
ML-ZBO ZBO CPU . . . . . . . . . . . . . • • • • . . . . . .  $5.95 

ACCESSO RIES FOR APPLE* COMPUTERS 
N umeric/Auxiliary Keypad 

for APPLE ffe• 
Extended 80 Column/64K RAM 

Card for APPLE 1/e• 

.. · . 

' ·.:. 
'' ­

Now òou c1n Ooobt• 1.,. ,.lnO!Y óll&Coly &'>C! get •ኪ 80 cotumn 
do1playloornat looyou<AI>P!.E rrtcompyler alllllllooCiaôt0"" Ju11 
PluQ II>e JEfl&.l cllli !IIIO yOU< APPI.E ind e•PinG yOiol doSIIIIY ID 
8i).C,.IICI611 Pttlo ... P�t�ler;I IOI ''"OOd i>IOCIU<nC lt>e JEB&oi &ISO 
rur"'" &oil( tlyiH or 1<1C!oloon11 ..........., lo 1lktooo ll<<>gllmmmg nor 
I>D1"'bii WJ1hlla!\ll•rd API'I.EIII CompUI111 

:〙;"�〚.!.'c:::::� :::.:.::r:-:., 
1c= ·:::..:·:..�!: . s,.I'>"" '"" OoOf O' API'I.[ It h ' .. , ,  .. . -... a • [1,,,.,...., .. 

;,;���;;:�:-.�.Ჹ"'Ჺ:.:..:. !!: ⧯⧰ =1�;=�:·::����-=-�':.=..c:.:::Ჸ= 
Pcirt No. KHP4007 $79.95 . Part No. APF·1 $49.95 

5 % "  HALF-HEIGHT DISK DRIVES 
FIT TWO DRIVES IN THE SAME SPACE AS ONE CONVENTIONAl 5'/o "  DRIVE 

TEAC FD55A COMP*ᲨᲧᲦᲥ WITH SHUGART SA455 
SINGLE·SIDED: IBM·PC OOUBLE·StDEO: 
• 48 tpl 0 48 tpi 

JE664 EPROM PROG RAMMER 
BK TO 64K EPROMS - 24 AND 2B PIN PACKAGES 

Mctorola (21V) 
1n\e1(21V) 
11 (25V) 
Ho\ath1{21Vj . 

.$995.00 

. S14.9S
$14.95 

. .  . .  $14.95
$14.95 

UV-EPROM Eraser 

ML·8080A 8080A/8085A . . . . . . . . . . • . . $5.95 o 40 Tracks 

ML·6502 6502 (65XX) . . . . . .  $5.95 o ;dgᲤefǇ
ǈghd 

o 40 Tracks 
o 500Kby\es

double·slded 
M L·8048 8048, Relatives . . . . $5.95 • Single/ 

540017400 TIL Pln·Outs . . . . . .  $5.95 double density 
o Single/ 

double density Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases up lo 8 chips 
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
distance ol one Inch. Special conductive loam liner ellmfnatu static 
bulld·up. Bullt·ln satety lock to prevent UV exposure. Compact - only 
9.00" • 3.70" x 2.60-. Complete wllh holding tray lor 8 chips. 

· i{rjklmnope 
0;otor 

o Brushless DC 
direcl·drlve mol or 

30001 

30003

"""'' 

BOOKS 

National Llnaar Data Book {1982) . . . . . . . . . . . . .  $11.95
(1376 pages) LM , LF, AOC, OAC, LH Series 

Natlonal Memory Data Book (1980) . . . . . .  $6.95 
(464 pages) RAMS, ROMs, PROMs, EPROMs Series 

30009 lntersll Data Book(1 983) . 
(1356 pages) Complete line. 

. .  $9.95 

30010 National Audio/Radio Handbook (1980) . . . .  . . .  . . . . . . $5.95 
(240 pages) Pre·Amps, AM, FM & FM Stereo, Power Amps 

30012 National PAL Data Book (1982} . . . . . . . . .  . .$5.95 
(176 pages} Applicalion Noles, Linear Briefs, etc. 

30013 Zllog Data Book (1983} . . . . . . . . .  $7.95 
{641 pages) Microprocessors and Support Chips 

210830 Intel Memory Components Handbook (1983) . . . . . .  . . $14.95 
(798 pages} Contains all Applicacion Notes. Article 
Reprinls, Data Sheets, and other design information 
on lnlel's RAMs, EPROMs, E'PROMs & Bubble Memories. 

210844 Intel Microprocessor& Peripheral Handbook (1983) . . .  $14.95 
(1027 pages) Conlalns Data Shoe Is on all ol 
Intel's Microprocessors and Peripherals. 

ATARI - COMMODORE 

o Low 5 W  power 
consumption 

o Power feQ.: 

o Power req.: 
+ 12VOC @ .75A 
+ 5VDC @ .7A 

+ 12VDC @ .3A • 6 msec. I rack to track 
+ 5VOC @ .55A o Compalible wllh 

o 6 msec. track to track SA400/450: ᲅiᲄ:: 
Y;;,:;aᲃrᲂዊ�H x 8"0 I Shugarl SA455 : ᲁ⧲ᲀ::Y5᱿᱾ᱽᱼr;n 

l 
t 
.ᱻ 3"H x 8"0 

• Weight: 3 lbs. 5 oz. · o Weight: 3.3 lbs. 

FD55A _ _  . . . . . . . . . .  . . .  $249.95 SA455 . . .  . . . . 
_ . _ . . . . .  $259.95 

Keytronics 90-key Keyboard 
WITH SECURITY KEYLOCK SWITCH 

o RFI shielded 
• Cursor conlrols . 
o Numeric keyboard 
o 8·blt Parallel 
o Solid state awltches 
o 10 user·programmable keys 
o Positive TTL Logic 
o Size: 17"L x 8'/• "W x 2'/• "H 

Made for VIsual Technology, !his keyboard features: a securlly keylock (Includes Jwo koys) lo guard agalns\ 
unau\horized use: an 1 t·key numeric keypad; cursor controls: and 10 user·programmable keys. Electrical r&· 
qulrements: +SVDC. Color (case): White. Color (keycaps): Black. Complele with case, keyboard assembly, 
40·1nch l nterlace cable, and schemallcs. Welght: 7 1  bs. 

' Part No. KB270 _ _  . . . . • . . .  _ _ _ _ _  . . . .  _ . . . .  . .  . _ $79.95 each 

DE-4 UV-EPROM Eråser . _ . 579.95 
UVS-1 1 EL Replacement Bulb _ .  _ . $1 6.95 

IBM MEMORY EXPANSION KIT 
SAVE ·HUNOREDS OF $$$ BY UPGRADING 

MEMORY BOARDS YOURSELF! 
Mosl of the popular memory boards allow you to add an additional 
64K, 128K, 192K, or 256K. The IBM64K Kll will populate these boards 
In 64K byte Increments. The kit is simple to Ins Jail - just Insert !he 
nine 64K RAM chlpa In \he provided sockets and set the two groups 
ol swllches. Directions are Included. 

I BM64K (Nine 200ns 64K RAMs) . . . . .  $49.95 EXPAND YOU R MEMORY 
TRS-80 to 16K, 32K, or 48K 

.. Model l = From 4K to 16K RequltBs 11) Ons KH 
Modsl 3 = From 4K to 4BK RsqultBs (31 ThrBB Kits 
Color = From 4K to 16K RsqultBs (11 One Kit 
.. Model l equipped wllh Expansion Board up to 48K Twa Kttl Required - Ona Kit Requlrad far uch 16K ot Expansion ­

TRS-16K3 •2oons for Color & Mode l ill . . . .  S12.95 
TRS-16K4 •250ns for Model l .  . . . . . . . . .  $10.95 

MICRO SWITCH B5,KEY KEYBOARD 
AT AR I PADDLE �o��:ko�: ������g���o�r�  :d¡1io¢d£: ,;:,r¤¥d0'::o8r¦1:§0c̈ ©ªr�« �:¹²³?:n :.svoc. Main Kavboard 

E.isy to Ins Jail kit comes complele with 8 ea. 41 64-2 (200ns) 64K JSP . . . . . . . . . . . . . . . $2 .49 / pair ¬­®aP̄ °±²:³́ µ¶Ჩqrsc
v;tt 

sᲣᲢᲡᲠᲟᲞut:�〕ᲝaᲜᲛᲙ.0ᲚᲘ n〔〓ᲗᲖᲕµᲔᲓᲒo
c
3ᲑᲐ:

TRS·BO Color 32K or 64K Conversion Kit 

COMMODORE PADDLE 
. 

HI·TEK 14-KEY NUMERIC KEYPAD Minormodillcalionsoi32K memory will aitow theuseolallthe64Kof 
SPST swi1chlng. Charcnt grav klyeŽps. Mounted on prlnled clrcun bnud . the dynamic RAM p1ovidlng you have a FLEX DOS operaling syslem. 

CSP VIC 20- C64 . . . . .  $3.95 Ipair 
. TV GAME SWITCH 5% " M ini-Floppy Disk Drive 

Used on Atarl. Cosmet- 〞〟〠〡〢〣·µ̧ ¹º»!d¼\½:¾¿ap!.!ÀÁÂÃdÄÅÆ;l:Çe:È1
7
1
::´c2µ¶·J: É:ÊJ'tlË�ÌoÍ:e;g:ÎÏsëìÐ�Ñnclond FOR TRS.SO MODEL I ·  COLOR COMPUTER 

't::' ically blemished. 1 00% Part No. PS51194S . . . . . . . . . . . .  . . . .  . . . .  $14.95 each ��ᲭᲮMᲯᲰᲱ ��·,�2���}Ჲ 
functiona l POWER SUPPLY +5VOC @ 3 AMP REGULATED De/Iron track. PtMer: +12VOC ! :t:  0.6V) !.6A max., +5VOC

' · · tnpul: 115VAC, 47·44DHz. Oulput: 5VDC Adjuslabla @ 3 amp, 6VDC@ z.s amp. Adjustable cur­ (:t: 0.25V) Q.8A max. Unit as pic. a\ right does not lrd. case,
TGSo1 • • •  $1 095 ea. u·

·v'
. !Lm!\wxyŻ:.zlc{|.

: }᲏᲎~�!ias᲍᲌�·rncl
u�e��unUng surlacu. Ul rtcegnlzed. Size: 4' 'W 1 

r::!sSV.f!f!J/•〤)3〥〦· dala book Incl. WI. J'h 1ż.

J&'iRe!O' Digital Thermometer Kit  
� Dual sensors - swl lch 

controls lor Indoor/outdoor 
or dual moni!Orlng - can be 
extended to 500 feel. Con· 
1\nuous LED .6" ht. display. 
Range: ·40 "F to 199'F. -40"C
lo too·c. AcG,uracy ኩ t •  
n o m i n a l .  C a l i b r a t e  lor 
F a h r e n h e i t / C e l s i u s .  
Simulated walnut case. AC 
wall adaptor includod. Size: 
6Y, "L X J'CH . 1f,"O. 

Computer Keyboard Enclosures "OTE" Biank Oesk·Top Enclosuresare deslgned lor easvmodilita·\ rion. High slrenglhepoxvmolded 
entl pieces In mocha brown finish. 

Slldingrear/bol\om panel lor servite/ 
componentaccess: Top/boll. panels .080w 

co:�:)�o�1��s · 1�'1r:,
n
!Jxyz{;|}~�

n
���ft��i��� q Ve.nled top & bol!cm panels for coollng c!litiency.

\ Rigtd conslruclion prov\ces unllmlted appi!Cations . 

Circle 244 on inquiry card. 

Assembly lnSifutllons lncluded. 

. . .  . .  . . .  . . . .  . . .  $24.95 
. .  527.95 

. . . . .  $29.95 
. . .  . .  . . .  . .  534.95 

. . . . . .  $39.95 

Par1 No. OPSŧ 1 . . . .  $29.95 each Part No. Limited Ouanfltyt Price 

POWER SUPPLY +5VOC @ 7.5 AMP, 12VOC @ 1 .5 AMP SWITCHING r,᲻.᲼ᲽᲾrd;.;, ·40 ·,;,¸;;,',soK ·0;᲋Ᲊ ዌ.ው;ዎ1ዏ 〛〜〝'! ,ᲊ,〒stv2】ᲈYᲇᲆroH 
u【p』t『tᲿ᳀᳁᳂᳃t᳄m:᳅᳆ifoJ Ჳ Ჴ,ᲵliᲶJPᲷgoÒ:1JÓÔ;Õ!êÖ×Ø�Ù�ÚÛ: .ÜÝ11Þ F0250 . . . . . . . . . .  . . . .  . . $1 99.95 

13'/o"D 1 3lf''H. WI. 6 1bs. Double-sided, 35 tracks, 438K byles capacity 

POWER SUPPLY 4-Channol Switching - Appls Compallbls 
FOR USE AS AN EXTERNAL POWER SUPPLY FOR APPLE 
Mlcroptocnsot, mlnl·tOmpuler. lermlnll. medlut equlpmeni Jnd protUI conlro.llpplltllions. In­
put: 90·\JOVAC 47-440Hz. Ou1pul: +5VOC@ SA. ·SVD C @  lA; + 12VDC @ lA, ·12VOC @ lA. 
Line reo. : %0.2%. Ripple: JOmV p.p. loJd reg.: % t  % . Ourcuuenl proJection. Adj: SV mlin ou\­
Pill % 1 0%. 6-318"l • 1-7/8"W • 4·15116"H. Wt. l'h lbs. 
Part No. FCS-604A . . S69.95 each 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 6V2 %  Sales Tax 
Shipping - Add 5% plus S1.50 Insurance 
Send S.A.S.E. tor Monthly Sales Flyer! 

Spec Sheets - 30¢ each 
Send $1.00 Postage for your 
FREE 1984 JAMECD CATALOG 
Prices Subject to Change 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
1 1  /B3 PHONE ORDERS WELCOME - (415) 592-8097 Telex: 1 76043 

slen'lens::::;;---: Shugart B01 R 
compatible 

• Single-Sided
• 77 Tracks 
• 400/BOOK Bytes 

Capacity
• Industry Standard 

!�ßà �=áâãogäå �: æ:çèéP.Y R��ǉ�rd
?� vᱺ�g�����s 

Ǌ���eᱹ a 
M�Jed��ǋ�= 

density. Transfer rale: �50K bits/sec. single density: SOOK bits/sec. 
double density. Tho FDD100·8 Is designed to work with the single· 
sided soH sectored IBM Dlskelte I, or eq. disk cartridge. Power: 
1 1  5VAC @ 50·60Hz, + 24VOC @ 1.7 amps ma• .• +5VDC @ 1.2 amps 
ma•. Unit as plcturod above (does not Include case, power supply, or · 
cables). Size: 8.55"W • 14"L • 4.5"H. Weighs 12 lbs. Incl. 96-pg . 
manual. 
PartNo. Price 

FD 01 00·8 . .  $1 69.95 ea . 
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$329's:ll9 mag . OWN THE  BEST ' XOR S · l MOD and S-100·12 Cabinet . . S395.00! . ኱ኲኲኲኲኲኳኳኳኳኳኴኵኳኳኳ኶኷ኸኹኺኻኼኽኾ኿ዀ዁ዂዃዄዅ዆዇ወዉ 

5 'V 

5 '/ 4" 
5'1• " 
5 '/• " 

M i niscribe 

Meg · 

੼USTOM E R  

iii::r=��� 

- $295 .00 $315 .00 

DISK DRIVE SPECIALS 
We've Lowered Our Prices 

California 
Computer

Systems 
YEAR END CLEARANCE SALE 

SAVE $61 .00 
New CCS2066 64K Dynamic Memory 

• 65.536 bytes ol Dynamic PAM • Z-80/8080. S-100 compruible • Port bank/ 1 6 1evels 
o164K = system memory of t024K • I ndependently addressed in t6K blocks • 200ns 
access and data lines • Hy�eresis drivers and receivers lrr high noise immunity and 
minimal bus loading ellecls. Part #B-5000·50 . . ONLY S299.00 

FANTASTIC SAVINGS! 0 /
w 

ON THE ORIGINAL 5-1 00 MOO 
For engineers. hobbies Is. and who to save a bundle. the Sl·MOO 

YEAR END SYSTEM SALE is the answer. Full regulated power to run up to lour lloppy disks coupled with 
a mamoth S-100 power supply and 12 slot bus, makes the Sl·MOD an excep· 

• 2300A Mainframe • 2422 Disk Comroller tiona! computer base. Single board design means no wiring !rom the power 
• 2066 64K Memory • CP/M Operating System 1 1 th th b d Th

. 1· · 1 11 d 1 bl · d
• 281o z.80A CPU • 2 7 1 9  2-Port Rs-232 Serial 

suppp y o e mo er oar . tS e tmrna es a groun oop pro ems assoctale 

• All AC/DC & Data Cables • 8-bit Parallel 110 with other brands ol  mainirames who are lorced to  use termination . The S1·MOD 

A powerful package at ONLY $1495_00 
is being offered this month with a matching S-100-12 cabinet. Fan cooled. fused. 
with reset and keylock the cabinet is also enamel painted and silk screened. 

CCS CALSTAR SYSTEM Four A. C .  outlets are provided for peripheral hookup and plenty of cutouts 

Now available and wtlh FREE SOFTWARE: • Perteel Writer • l<rtect Calc • Pertect Speller 
available for RS-232. Centronics + others. Our regular S225.00 price for the 

and • Perfect filer. Sl·MOD and 250.00 price lor our 12 slot cabinet is being SLASHED' 
This powerful single box sy.;tem includes: • Z-80 with 1 28K ol RAM expandable 10 SPECI FICATIONS: 
256K • A networking interface • An SASI hard disk intertace 10 add-on a Winchester Regulated Unregulated

Offering A Complete Selectio n And .  . . • CP/M 3.0 operating system • One parallel and two senal por1s • Reads and writes 
Ihe IBM 3740 formal (compatiĢe with XORI AND • Two double-sided double·densi1y + 5V @ 5A + 8V @ 30A 

THE LOWEST PRICES IN BYTE! 8" 11oppy drives for 2.4 Megabytes ol lormalled slorage AND • WIII run 1wo or more t 24V @ 3A t 1  6V @ 6A 

S 80 R SS DO T S 
8" rr 5'1• " lloppys. Pari #S-1500·05 - 5V @ lA - 1  6V @ 6A 

8"  hugart 1 I - he Industry tandard S355.00 ON SALE NOW Oon·t settle for those chaJp 6 slot immitations you've seen elsewhere in this 
8" Shugart 851R Double Sided 1 2  Meg - The Old Reliable . . . 457.00 Regular Our Price Only $2695.00 
r ƃme DUƄaƅ8 Ɔ/00 ·ruE Ƈƈ· · Ɖ Ɗe Ƌpƌs . . . . .  UlM 
8" Mitsu bishi Full Height Double Sided 1 Year Parts + labor . 445.00 
8" Mitsubishi Thinline OS/DD 1 Year Ptl Direct Drive . . . 465.00 
8" Tandon 848-1 Slimline SS/DD 600K BYTES D .C. Motor . . 355.00 
8" Tan don 848·2 Slimline Double Sided 1 .  2 Meg. D.C. Motor . . . . 475.00 
8" Siemens 100-8 SS/00 ON SAlE NOW!!' But How long? 1 69.00 

Milsubishi Full height 96T.P. I OS/DD 750K M4852 . . . .  295.00 
5'I• " Mislubishi Slimline 96lPJ OS/DD 750K M4853. . . 315 .00 

Tandon TM-100·1 SS/DD 48l P. I lfi8K Apple Apple . . 199.00 
Tandon TM-100·2 LB. M . PC Add-on' DS/00 48 T.PJ . 259.00 
Tandon TM 1 00·4 DS/00 96T.PJ 750K . 369.00

* WINCHESTER HARD DISKS * 
5'1• " 5 Meg' Hard Disk - Allordable . . S695.00 
5 '/• "  Miniscribe 10 Meg' Hard Disk - Twice the Space . 850.005 V• " Miniscribe 16 Meg · Hard Disk - Best Buy . 995.00 
5 V. " Miniscribe 10 Meg' Thinline only 1'12 inches wide' . 795.00 
8 "  Quantum 20' Megabyte Winchester - Two Plallers . . 1895.00 
8 " Quantum 40' Meg Four Plaller - Most Popular . 2395.00 
8" Quantum 85' Megabyte - Special Order on \his Monster' . . 2895.00 
8 "  IOMEGA 10· Removeable Disk Drive wnh SCSI Controlled Inter-
lace Board . Runs up 10 lour drives . . . . . .  1895.00 
8 "  IOMEGA 10 Meg· Cartridge Drive - No Control Interlace . . . 895.00 
8 "  10 Meg' Removeable Cartridge Media #M -2000·51 . . . 50.00 

HAST MINUTE SPEC IAL" ! Buy any Winchester hard dtsk drive above and get a 
Western Digital hard disk interlace board AT COST' ONLY 295.00' 

· 'Total storage space alter l01matting. 

8 "  POWER 
For Two 8" Floppys 

t 5VDC @ 4 Amps 
t 24VOC @ 3 Amps 
- 5VDC @ 1 Amp 

ONLY 59.95 

00 POWER 
For 6 t o  22 Slots 

t 8VDC @ 30 Amps 
+ 16VDC @ 6 Amps 
- t6VOC @ 1i Amps 

ONLY 89.50 
* UNIVERSAL POWER SUPPLY . . . .  69.95 

* * * Last Minute Specials * * * 
* Pack of 10 SS/DD Diskettes . . $ 26 .50 * Pack of 10 DS/DD Diskettes . 36.50 

* S-100 Card Extender ( Kit On ly) 1 2 .50 

* MACRO Assembler from Digital Research 8 0 . 00 

* C-ITOH Starwriter F-10 Parallel . . . .  . .  . . 1 1 95.00 

* Busi nessMaster 8-Modu le  
Business Accounting Package * NEW * WordStar 3 . 3  w/ New Manuals . 

* 10 Foot RS-232 Serial Cable . 
* Set (8)  4 1 1 6  1 5 K  x 1 Bit Memory Chips 

495 .00 

349 .00  

29 .00 

1 4 .95 

DUAL DRIVE SUBSYSTEMS 

HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 
On Shugart and M itsubishi Su bsystems 

wilwo Misubish i DS/00 Assem. + Tested 2.4 Meg S1 170.00 
wllwo Shugart 801R SS/DD Assem. + Tested 1 . 2  Meg . . . . .  . . 975.00 
wllwo Shugart 851R DS/00 Assem . + Tested 2.4 Meg . . 1225.00 
w/lwo Siemans 120·8 SS/00 Assem. + Tested 1.2 Meg . . 675.00 
wilwo Qume DT-8 DS/00 Assem. + Tested 2.4 Meg . . . .  1250.00 
Cabinet Assen1. & Tested w/Power Supply and Aces. . 235.00 
Cabinet Top and Bollom with Mounting Hardware . . Only 69.50 
All cabinets A & T and subsystems include all AC/OC wiring and 50 pin data 
cable except the horizontal model which includes the internal 50 pin cable and 
requires an external 50 pin cable part #C-6000-0 t  . . . S 25.00 
5'14" Subsystems - Cabinet - Power Supply - Drives - Cables 
wllwo 48TPI SS/DD includes all cables Assem . + Tested . . . 495 .00 
wilwo 48TPI OS/DD mcludes all cables Assem . + Tested . . 595.00 
wllwo 96TPI OS/00 includes all cables Assem. + Tested . . . . .  . . 695.00 .SE RVICE· HOTLI NE  1 • -1 7 1  41 898·5525 

QUALITY I N  A SYSTEM PACKAG E SP ECIALS 
Word Processi ng - Text Editing - Programming - Education 
The Reasoo: An industry standird S-100 bus to  assure proven design ·and ref�tllily, and win
pra.ide years ol "upgradeabilily" with NO fear ol obs<J1eg;eoce. Our HilA CPU is used rrore
by OEMs lor a:mputers than a͑y other CPU in the wcrtd. The CP/M operatllg system is
alSO the roost popular operating ;ystem around. Ttes:J. ro.Jpled with the 8" IBM 3740 formal.
arother industry roon. opms the cixlr to tt-oosands ol avaiOible app!K:ations software packageS
as wal as being a:mpatllle with dozens ol OEM systems.
The Compu1ef: An 8" Mcro Manager (see opposite page) has 2.4 Megabytes (2.4 Mbytes 
= 14 Apple drives "' 7 IBM PC drtves - we use lWO) of lonnaned storage, double-sided.douliHEnsily. SrnJI in size, ooty .9" x 18111", but fXMe-lul 

in fealures: * Two RS-232 serial ports * CentronK:s 
paralkll port * 2Kbyte PROM rronrtor, Z·SOA @ 4MHz.
64Kbytes rre-rory bank selocl!ble. solfware and a disk 
OJOtr1jJer fo pr!Mde forTra1s in inf byte/size soct"' - 128 
to 1024 - singkl- "' doub!El'sded - singkl- "' double­density ­ 8" "' 5'1 <'. That's nghl' Hook-up a pair of
5 v. " drives any tirre. The sofiNare and hardware orrnes 
with !he system. More features include: * Two separate 
power suppllls * 4-sklt S·tOO rrother-ooard * Hard·
d͏k oplioos * OC brushless drect drives * fan-cooled 
chassis * ONE YEAR parts aid ͒lxr wananty . .  
The Plinter: The Okiclata 82A data processing pnnllf haS 

tmJre a pr1Mlf1 stardard a1 relooll; ai'IlfYJ an printers in rt's class. And !his is vmy: * f&232 
serial and Centronts paralklf intert<m * 120 cps print spred * Bi-directional 9 x 9 dot ma!Jix 

· print head * sc roumn to 132 a1unn (OfJlder<;ed
pnnt) * 64 block graphc shapes * Sell-test 
* ())uble-width and lxlld pnnt. The list goos on
and on and so ere; this teavy duty pnnter whichfll can run all clay wrth oo dtly cycll limilatbns and
features a klng-lffe pnnf·h<lld that's warranleed for 
one lull year parts and lllxr. A tractor feed is 
avaisble '"' the 82A at a1 additional $85.00 
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The Termin⧭: The XOR-500 ternnal might be conlu;ed with the Lear-Silgler ADM 3AI5 or 
the ADDS RegerC 25 or the Tefevidoo 910
"' even 11-. HazOtile 1420 but onÂ bocause 
the XOR-500 emusles ⧭⧮ rt 11-.m with a flck 
of three swilches or pro;Jramred by the 
key\XI3rd. The spred is """"""" at 19. 2 
KiŊbaud when lnlked up to an XOR Micro
Manager. How f,;t? ŋl's a:mpare with an
IBM PC, which is a 16-bit machine and 
fhroreOCaiÂ runs twice as fast as an 8-bitXOR sy.;tem. 
Total lirre !rem system tum-on to a user 
prempl !rem the ooprating system (stan-up 
& rod-boot) XOR = 3.1  seconds - IBM 
PC ኧ 27.9 SErolds. For addrtional features 
on the XOR-500 see the ad at nght. 
The Software: \\brdStar version 3.3 !rem 

MicroPro lntematklnal is a word pr.ocesSng and text edrting packa:Je !hal currentŌ ranks as 
the #1 selling applicalklns solfware package in 11-. wond. Write ͐ners. mamals and books. 
create fmns. dot:um11s. ll)ers and )eS, even used WmJStar ,; a scrren e:it(](. MDo Assa-rlil' 
frem !Jgilal Research is rouded too, so \00 can edrt and re-assemble yro: BIOS. equate 
tables. etc.. and realÂ mess up 100r !lskenes. The CP/M operating system is ⧭so included 
and two disks lull of sollware ulilrties such as last ro;Jy roottnes, rrernory test. diagoostics 
tests. lonnats. auto pricier drivers. help fills. and rrorer />JI software is ocamparied by manuals. 

The Wananty: ONE YEAR parts aid tatxr on lhe Micro Manager including the drives. ·s� 
rroolhs P & L on the le!Tririal. One 1"'1' P & L on the Okidala pint head and 00 clay.; on the rest. 
The atx>.e system package also :rcludes eleven manuals. al nocessary AC and OC cablls,
harresses, RS-232 serial cables a1d data cables. 
IN STOCK NOW. />JI (](ders phones in by 1 :OOpm have G1.111RANTEED sarre clay shi!):renl. 

Orcler' Pal #S-1 500-04 . . . $3295.00 

XOR 500 TERMINALSALE!
54952.2 

X O R  500:  A new video d isplay terminal featur· 
ing * Screen tilt * Detached keyboard * 9 
cursor control keys * 5 function keys * 7 Iscreen attributes * 25th status l ine * 
50· 1 9 . 2 K  baud * Column + filed tab * and 
more * Al l these features with a fu ll 6 month 
war ranty make this terminal the best buy on 
the market. RS-232 cable not included. 
XOR 500 #T-1000·15 . $495 .00 

5 1f4 "  M I TSU B I S H I  
5 'f, " Hall He ight 
ftoppys. 48 or 96 
T. P. t .  These dou ·ble sided. double
density drives will
hold . 5 and t
megabytes unformalled - full one year parts and labor 
warranty. The 48 T .P. t .  drives are perfect for 1.8 M . 
P .C . add-ons1 
#0· 1 000·34 OS/00 48 TP. I .  Thinline . 
#0·1 000·32 OS/00 96 T. P. t .  Thin line . 

Circle 487 on inquiry car 
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ORDER TO LL FREE 

* EAST * . 1:r WEST * 
800-435-9357 800-854-81 74 

In I lL (81 5) 485-4002 In Calif. ( 7 1 4) 898 - 1492 * MADE IN USA * B U Y  FA C TORY DIREC T * · 

We accept VISAIMC, prepay. or money order. Please personal two weeks to clear belore shipment. 
5.00 handling charge on ol orders under $50.00. t5% restocking fee. All orders shipped via UPS unless Dherwise speoiliM.
11 UPS C.O.D. orders over $100.00 require a Cash"rs Cteck. Our products carry a ltJI ONE YEAR PaEs and Labor Warranty excludmg 
rives, printers and terminals which carry· !he full OEM lactory warranty. PRICES SUBJECT 10 CHANG_E WITHOUT NOTICE. 

* EAST * 1 1  Edison Drive, New Len ox, Illinois 5 1
WEST * Lane, Beach, CA 92649 

C U STOM COM P UTER SYST E MS by XOR 
Why do companies l ike I . B . M .  Corp. Atari Corp . ,  Mattei Elec . ,  Kennedy Space Center, Edwards A . F. B . ,  Motorola Corp . ,  Raytheon, and Pacific Technology buy product by mail from us? Maybe 
i t ' s  our full 1 year parts and labor warranty on all XOR O . E . M .  products. It could be our state of the art technology, or even the factory direct sales and service. We think i t 's  our custom 
computer systems with over 1000 possible configurations. I f  you don't  see it advertised, call us today, chances are we CAN custom bui ld the system YOU need . 

Don't be tooled by the system 's  
small portable size. A fu l l  64K o f  
memory with an industry standard 
S-100 bus. Includes CP/M 2 . 2  
a n d  many utilities on two disks. 
Add on a·hard disk when you need 
more storage. · '  The software and 
hardware that comes with each 
5 '' ' system. is ready to run a pair . 
of 8" single or double sided llop· 
pies. just plug in the 50 pin data 
cable to the system - many other 
configurations are available . · · 

5 114  " Z-80A 64K C P/M .
* Dual Floppy 375K SS/00 40 Track . $1445.00
* Dual Floppy 750K OS/00 40 Track #S-1000·87 . . $1  595.00 
* Dual Floppy 1 . 5  Meg OS/00 80 Track #S-1000·88 . . . $1 645.00 
* System Chassis (No boards. drives. CP/M) #S-1000·84 S 4 

2 sena! RS·232 pons. centroncs parallel por1 aM CP/M soliware. Tne XOR d1sk comroller 
mcluoed w1tl read and \Vfl!e the I.B M 3740 lormat !8" CP/M standarD) as well as R/W 
Single on oooble Sided. s1ng1e or GouDie denSity. ano any byte/s1ze sector. One year parts • 

tailOr. on lhe comple<e S)Oiem #S·t000·36 $2345.00

CP/M 3 .  

PORTABLE, AN D F FORDABLE * 
Inexpensive but powerful. small O u r  most popular computer 
enough for portability. these mini features a 4 slot S-100 bus and 8" 
hard disk systems have a special industry standard format. Reads 
XOR i nterface to the S-100 bus and writes the IBM 3740 format 
Ihat leaves an S-100 slot open for as well as any byte size sector. Ex· 
expandability. Choose lrom 5.  10. pandable' Yes. add a hard disk or 
and 16 megabyte sizes (6.5. 12 .  cartridge subsystem when your 
+ 20 megabyte unformatted. ) In· [I data base grows. You've probably 
etu des CP/M operating system. seen some " look·a· like" S-100 
One year parts and tabor warranty . 4-slot systems lately. but they just 
Includes software and controller don't measure up the XOR 8 " 
foi 8" floppys. ••• Micro Manager 

20 Meg Winchester w/2.4 Meg Floppys 20M H.D. with 1 7M Tape and 1 .2M Floppy 
For the seriOus proleSSJOnal thiS system loolures the ramous S·1(X). 12 cabmel wl!h XOWs 

S1·MOD 12·slot molherbOard The Quantum hard d1sk nas r.vo 10 Meg planers (A. ano B.) 
One platter'can be 

Backup your pncc:ess data on thiS run 17  megat>y1e !ape drrve and oe able to PIP Iiles oetv,'fen
any or lhe 1hree penpherals lOt total versa11111y tbot CP/M trorn hard C!!Sk or Uoppy. change
tapes lor arch1val Slorage. Reads and wntes !he IBM 3740 Format 18" CPM stanoardl 
#S·t000·69 S6390.00. 

40 ""9abŴe hard dosk iS·t000·82 S7240.

CP/M 3 .0  

FREE Order any system below a n d  get al l  o f  the follow ing  software a n d  manuals absolutely FREE! CP/M Operating Syste m ,  FR. EE.. Perfect Writer ,  Perfect Speller,  Perfect Mailer, Perfect Calc, AN D an e ight modu le  busi ness account ing package by · 

BUSINESSMASTER I N C L U D I N G :  A/R order entry, A/P purchase orders, G / L ,  Payrol l ,  Mai l ing List , Fixed Asset Ac-
coimti 

_ 
rig ,  I nventory ( RAW ) ,  and inventory regular good s .  AND mu lti-user systems also i nc lude Dig ital Researc h ' s  MP/M · 

and Lmk-80 software. . . . . .  . . . . . . . . .  . . . . . . . . .  · . . . .  . . . . . . . . : . . . . .  . . . . . . . .  . . . . . . . . . .  $ 1 6 85 . 00 value .  

* T H E  OFFICE MASTERS! REMOVABLE CARTRIDG E  DISK SYSTEMS * 

10 Meg Disk And 1 .2 
An 0H1ce system at an atrrost pnce when 'J()U consider the ol 
sotrware !hat ccmes w11n the system Ten megabytes o! formatted storage on a rErnQVable 
canndge drsk allows un!inited storage space w1th extra 10 Meg canridges i!Vailable .11 550.00

:ᱱerᱲᱳᱶᱷᱴhᱵeJᱸa ;ᱩᱪᱫᱬ��iry ot a hard disk illd removabi lity ot a HoppSᱭᱮgᱯ'ᱰ6 

2 User Hard Disk System 
A twenty meg hard disk (2 plal!er) with a OS/00 1.2 Meg floppy disk makes 
this a pertect system for a small business. Two user allows dual access to 
the system files with each station up to 100 teet apan• Includes above soô­
ware. Full one year pans and labor. #S·t000-61 S5495.00 

487 on inquiry card. 
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TWO 10 Meg Removable and DS/DD Floppy 
Destined to be our #1 seller ano no one ese makes anythmg l1ke n A true state·oHhe·art 
system With VIrtually no-lim!! to storage c._ŵcrtres rn 10 Meg remov<Ÿl)e cart11dges B.:lckup 
PfOb!ems' Get llf!J11 speed backup mrtrdge to car1ndge. ten 11Wibi1t:S wtxth 111 6 minutes' 
HINT We don't use "PIP. '  : Future techrology here today #5·100·76 S4595.00 

40 Meg Hard Disk 4 User System 
A must for a growing busmess1 Two DS/00 floppys (2 4 Meg) for data backup 
and copy with a 4 platter 40 Meg hard disk lour user capability to automate the 
whole front office. Vou can even designate a 10 Meg platte- to each user! Same 
warranty as all our products - (Wlligurable from 2 to 7 users) #S-1000·60 S7295 

4 User Cartridge Disk System 
Fwr users and two 10 megab�e removable cartridge disks may be just wllat yOu want to 
automate Ŷur ollice or small business. with all the sottware packages you'll ever need. A 
multl·user version of the system at left. these users can .tJe up to 100 feet away from each

Mcs any terminal will work with the user pons. #S·1CX:XJ.80 . . $5825.00 

7 U ser 85 Meg w/1 7 Meg Backup Now it 's avai lable. the automated business system to run even those large com­
panies! 7 separate users tied into one professional host system. If 85 Meg isn't 
enough. \\e can put together as much as three hundred and fony megabytes! Full 
17 Meg tõ backup insures archi storage of valuable data #S-1000·98 S9595.00 
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FREE * 
Plastic library case supplied with all 

diskettes purchased from California Digital

$1915 
Manufactured for California Digital by one
of !he most respected producers of mag­
netic media. Each diskettes is double den­
sity at 40tracks. To insureextended media
life all diskettes are manufactured with a
remforcedhub.
Each box of disketles 1s supplied wtth a
free plastic library case.
SaltsectorCAL-50 1 :TensectorCAL-510. 

Your ChoiceSCOTCHMEMOREXVERBATIM 
Soft Sector 10 Sector 16 Sector7440-0 7440-1 0 7440-1 6 26.50

3481 3483 3485 26.50525-01 525-1 0 NA 26.50M01 MH1 -1 0 MH1-1 6  26.50
1 0411 0 1 07/1 0 NA 45.00 

Double Side Double Density

745-0 745-1 0 745-1 6 39.00550-01 550-1 0 NA 42.50M02-0 MH2-1 00 MH2-1 60 45.00 
OYSAN 1 04/2D 1 07/20 NA 49.50 

OYSAN 96 204/20 NA NA 59.50 
EIGHT INCH DISKETIES 

Sing⧪ S⧫e Sing⧪ Oens⧬y Single Side Double Density740·0 29.5029.50 SCOTCH 741-0 39.00 
MEMOREX 3090 35.00 
DYSAN 3740/D 57.50 

Double side Double Density 

SCOTCH 743·0 47.50 
MEMDREX 3114 39.50 
DYSAN 3740/20 65.00 

Shugart 4101119These Shugar1 4 10 514 .• d1sk dnves are all factory
!resn 1983 produchon. recently purchased !rom the
Four Phase DIVISIOO or the Motorola Corporation.
These diskdnvesaresingle sided 80 lrack(96 TPI)
suitable lor use w1th the Rad10 Shack Model 1 and Model 3. r
application that cansupporl an 80 track seconddr1vesuchas the I The
4t O  is full heigllt and functionally the same as the TandonTM 100·3. Complete
with powerconnectorand installahonmanual.
When these Shugart 410"s are liQUidated the pnce w111 revert to our regular
pnce of 5249. SHU·SA410 

2 764 EPROM
SALE 1$. 9$ 

DYNAMIC MEMORY 

-1027JK dyn;uruc2::i0ns 
·1 1 1 6  I SOns IGK 
J l 1 6  200us IGK 
.110.: 1 50ns G·lK 128 1chcsh 
.!1256 150ns 256K 

ICM·4027250 
ICM·• I I I fi  1 50 
ICM·-11 16200 
1CM·Jifi•ll50 
ICM··I 1256150 

STATIC MEMORY 
2 1 L02 200ns 1 K  s1a1oc ICM·21L02200 
2 1 L02 T50ns 1 K  slaloc ICM·2 1L02J50 
2 1 1 2 J50ns 2K SiaiiC ICM·2 1  1 2J50 
2 1  1 ..1  JOOns IK é ·I ICI.-1·2 1 1  -1300 
.1QJJTMSJ50ns ·IK• I ICM··IO·I-1.150 
52573001\S ·IK• I ICM·5257300 

61  \6 PJ 200nS. 2K x 6 
6 1 1 6  P3 1 50n::; 2K x 8 ICM-6 1 16 1 50 
6 1 6712167 lOOns 16K እ 1 120 PIIl\ ICM·6167100 

EPROMS 
2708.J50ns 1 K  • 6 ICE·2708 
2 7 1 6  J50ns 2K • 8 ICE·27 1G 
27 1 6TMS .J50ns 1fl·voltage ICE·27 161 MS 
2732-150ns ·ll< • 8  ICE-2732 
2732350ns ·IK • 8 ICE -2732:.150 
2532J50ns ·IK • B  ICE·2532 
276-1 350ns aK ê a  tCE·2 7&1 
2i128 350ns t6K • a ICE·27t28 

1·31 J2 + 100 + 
1 99 1 85 1 15 
1 75 1.65 1 ·15
1 75 1 65 1 ·15 
595 5 75 5 55 

Av;ttlatlle Jan B·I 

' "  , ,. 
' "  " 5
;? 99 ' "  2 75 
1 95 ' "  0 75 

J ·l!l ' "  299 
2 50 2 25 . .. 
·• 50 ·1 75 -155 
' '5 .: ;s ' "  
' "  7 50 7 90 

H5 "5 ·155 
·195 J 75 -1 55
7 95 1 65 725 
·1 95 4.75 ' 5 5  
8 50 800 7 GO 

,,. 9 90 9 50
5 95 5 65 · 1 9 i
19 95 !8 75 1 7 3 5

TORS 
GOlD S-100 EDGE CARD CONNECTORS 

catalog each10·9!1 1 00+ 
lmsa•slt 250 CNE·IM5 2 95 2 50 2 19 
Sulltns H•IRel CNE·H IOO 4 19 3 85 3 -17 
S·IOOW11e W CNE·WIO 3 95 3 50 3 19 
Al!all 140 s/1 CNE·tOOA .: 95 4 50 -1 19 

.156" CENTEREDGECARDCONNECTORS 

2214•1 Eyclcl CNE·-1-IE 2 50 2 1  5 1 95 
-13172Molo.si1 CNE·72S 6.60 6 15 5 75 
3GI72 DIG Sit CNE·72S 5.95 5 50 5 19 

Orherconnecrors av.l•lable uponrcrJuesl 

RIBBON CONNECTORS 

DB25P male CND·r25P 5 65 5 25 4 1 5 
08255 lemale CND·r25S 5 95 5 59 -1 50 
57·30J60 male CNC·t36P 795 6 75 590 
57·303601 maleCNC·r36S 7 95 6 75 5 90 
20p1n e<lge CNI·DE20 4 35 3 30 2 50 
20p1n sockct CNt·DS20 2 75 1 OS 1 60 
26p•ncdge CNI·DE26 4.95 3 50 2 70 
26 p1nsocket CNI·DS26 3 50 2 40 2 15 
34pln edge CNI·DEJ.1 4 95 ·ISO 3 50 
34 p1n sockc) CNI·OS34 4 50 3 95 3 IS 
50pilledge CNI·DESO 5.95 5 60 .l 90 
SOpon socke\ CNI·OSSO -1.95 4 60 380 

DB25P 

"D"TYPE catalog Uth 10·99 100+ 
DE9P male CN0·9P 1 .60 1 40 1 .30 
DE9S female CND-95 2 25 2 00 1 30 
DE hood CND·9H 1 50 1 35 1 20 
0A15P male CNO·ISP 235 3 1 0 2 90 
DA155 1cmatc CNL '55 3 25 3 10 2 90 
0At5 h00d CND·15H 1 60 1 35 1 30 
DB25P male CND·25P 2.50 1 95 1 65 
09255 lemarc CN0-255 J 35 2 75 1 95 
0825 tlOOd C N025H 1 .35 ! 1 5 77 
OC37P male CN0·37P 4 20 3 95 3 65 
DC37S lcm;÷le CND·37S 5 95 5 75 5 so 
0C37 tlOOd CN0·37H 2 25 1 95 1 65 
0050P male CND·50P 5 50 5 10 ·I 75 
0050hOOCJ CNO·SOH 2 60 2 -10 2 1 0  
Hardware 2/scl CN0·2HS .99 69 -12 

AMPHENOL / CENTRONICS TVPE 

57·303G0 36,:> CNC·JGP 7 95 6 35 4 90 
1EEE4BB. C oor CN0·2·1 P 7 95 6 35 5 35 

BLOWOUTSALE1169 
California Dig1tal has recenlly par1•c•pated in­
the purchase of several thousand Siemens 
FDD . 1 00·8 floppy disk drives. These units are usimihar to that of the Shugar1 801 R. AU units are new and i
sealedboxes. Manual andpowerconnectors supplied freeupon request.Yourchoice 1 1 5  Volt. 60Hz. or230 Volt. 50Hz. 
NOTE! European cuslomers. we have a largo Quant•ty ol 230 vall 50 Hz. unitS wa1choused •n 
Frank1or1 Germany Arrangemenls can be made to w1ll call \hese dnves on quaniii!C5 ol 50 at 
•n Franklor1 1cdUCif19 •mport duty and lreoghl charges
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dnve that hasandĽuble_gimbal mounted headassembly that guaranties lower
head tracking. Th1s dnve is mechanically solid. Aemex has always been
known lor producmg premiere products for the floppydisk market. The Remex 
company is a subs1d1aryof the Ex-cell·o Corporation. a Fortune SOD Company. 

Eight Inch Single Sided Drives 

SHUGART 801R 
SHUGART 810 Hall  Height 
SIEMENS FDD 1 00-8 
TANDON 848E-1 Half Height 

One Two Ten 
385 375 365 
385 375 365 
1 69 1 69 159 
369 359 349 

Eight Inch Double Sided Drives 
SHUGART SA851R 495 485 475 
SHUGART 860 Half Height 495 485 475 
QUME 842 "QUME TRACK 8" 459 459 449 
TAN DON 848E-2 Half  Height 485 475 465 
REMEX RFD-4000 219 219 209 
MITSUBISHI M2894-63 379 375 369 
MITSUBISHI M2896-63 Half HI. 459 449 409 

Five Inch Single Sided Drives 

SHUGART SA4DOL 235 229 225 
SHUGART SA410 96TPI/80 Trk. 129 1 1 9  cal l  
SHUGART SA200 2/J Height 169 159 1 49 
TANDON TM100-1 189 1 79 175 
TANDDN TM50-1 Half Height 465 450 439 
TEAC FD-55A Half Height 465 459 445 

Five Inch Double Sided Drives 

SHUGART SA450 319 309 299 
SHUGART SA455 Hall Height . 259 249 239 
SHUGART SA465 Half HI. 96TPI 289 279 269 
TANDDN TM50-2 Half Height 21 5 209 1 99 
TANDDN TM55-4 half HI. 96TPI 329 319 309 
TANDDN 1 00-2 279 269 259 
TANDDN 1 01 -4 96TPI 80 Track 369 355 350 
MITSUBISHI 4851 Half Height 259 249 245 
MITSUBISHI 4853 Yz HI. 96TPI 339 329 319 
MITSUBISHI 4854 Yz HI. ,  8" e lec .  465 449 439 
QUME 142 Half Height 239 229 219 
TEAC FD-558 Ha lf Height 329 319 299 

Five Inch Winchester Hard Disks Drives 
SHUGART 612 1 3  M/Bytes 895 865 825 
SHUGART 706 6 M/Byte, Hall HI 795 775 755 
SHUGART 712  1 3  M/Byte, Yz HI. 895 865 825 
SEAGATE 506 6 M/Byte 555 495 475 
TANDDN 503 1 2  M/Byte 895 875 855 

Upon request, al l  drives are supplied 
with power connectors and manualENCLOSUJRES 
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yourapplrca110n The follow1ngstockdtsk dnveenclosures are ava1lable.
AUmcludepowersupplres the8 enclosuresare supplredw1thexhaustfans 
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OCR "A" ABOVE. 

One of our best selling r:quidauons rs agarn avarlable. Thrs OCR readers was 
manulactur_edby Aecogmhon Eqwpment Incorporated for the TAW Corpora­
Iron. Used rn their pomt of sale cash rcqrster systems curren11y rn use at the
Sears Roebuck andJ.C. Penney retail stores.
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accesable regrsters that are software controllable. mrntmizrng double entry of
data. The OCR wand reads a subset of ··ocR A.. as fast as 1 0  characters per
second. Prrnt wheels are available for most dmsy wheel pnnters as well as
electnc typewriiters.
Documen!a!10n and app/lccltlon no!es are included. Each reader IS brand new
10 factorysealed boxes. Orrgrnal acquiSitiOn 1s aprox. 52.500. OCR-720 15 lbs.

PRINTERS
'299 

- Sltlt Cemini 
MATRIX PRINTERS 

SlarGcm•n•· 10X 120 ch;ulscc: ·IK bul!er. 
S1oWr Gem•nr·IS. rOOchar /sec: 1 5 paper 
St;u cocÊ 80FT tr.cJoon & rrac1or 
ToS111bil P 1 J50. 1 92 tharlft ICI1C! QU<ll11y 
Qr..,aara82A scnai .S paralk-1 9' ' paper 
OJ..oCIJia 92A paratrcl onlerlace. 160 chat!sec 
O"ldala 8JA & parallet 1 5 paperQ;, ldata 8<1f,& paralle1 1 5 paperQo.,C,lta 2 J5-0tnew) 350 char/sec 

Oa1asou1h 180hogn specd rBOcps 1 5 
Quante> 70JO coresponrlcncc Qu ,lhly raO gharlsec 
Gollil.l lo N COS1 C ot matm prontcr 
Pro...rotcr 8510 parat•ct 9', paper 
Pro·,,n1cr85 10 Seflal 9' ' paper 
Prowntcr ll . parallcl 1  5 P<�ocr. gr<Jphocs 
Prontrono.t PJOO h1gh speed pflntcr 300 tones per nronutc 

<1.=>?@:A:.BCiDEFGde=⿺᱑1t0.᱒᱓crc᱔;:;᱕᱖c 

STR·G IOX 
STR·G 1 5  
VST·CBOFT 
TOS·13˻ 
0K1·82A 
0K1·92A 
01<1·83A 
Ol<t·S.IA 
01<1·2350 
EPS·FX80 
EPS·MX100 
NEC·8023A 
ADX·950 1 A  
AOX·9620A 
05 1·1 80 
QTX-7030 
PR0-7500 
PR0·85tOP 
PR0-85 105 
f'R0-21' 
PTX·P300 
PTX-P600 
MAN·160l 

''""" 
399 00 
229 00 

1-19900 
- 1 1 9 00 
-19900 
629 00 
96900 

199500 
57500 
69500 
39500 

1 1  1 9 00 
1 229 00 
129500 
159500 

20900 
-19500 
63900 
75000

.:s.oooo 
615000 

69500 

WORD PROCESSING PRINTERS 
NEC7710 55 C.ha•lsecona.SCfoatm1crtacc NEC·7710 199500 
NEC77JO 55 char/sec. pad ontcrtace NEC-7730 1995.00 
Solvcr AecdEXP�0. 1 J cha.riS(:-t: p.:lr t  mterlace SRD·EXPSOO 59500Solver AcCCI EXP550 17 Char/sec par 1•nter1acc SRO·EXP550 ;59 00 
Ooablo 6JO J0 Charlsec seuat OBL·630 189500
D1aDto620 propolloonal sPac1ng hOrz & vert. tab 20cps OOL·620 879 00
Juko 6r00 18 char 1scc graphocmo(!c JUK·6100 565.00 
Brct!Wr HR 1 A daosy wheel. p.lra!lcl•ntcrlaCing Bni·HR 1 P  779 00 
13rOIIler HR1A scr<al onter1acc BTH·HA1S 83900 
Slmwrote' F 1 0 scuat. .tOchariSCc PRO·F105 1475.00 

F l O  parallel. ·10c11ar/5t'C PRO· F l OP 1475.00

EPSON MXBO
RIBBONS $6. 95
MONITORS

8MC·I2A 88 00 
SMC·l2EN 139.00 
ZTH·Z 121 10900 
NEC·JBt201 169 00 
NEC-J8t260 129.00 
USI·12A 16900 
MOT·BW23 159 00 
M0T·SW I2 6900 
CON·SW9 59.00 

Bt..'.C·9191 2i900 
BMC·9 1 9 1 M  -199 00 
NEC·1203 699.00 
NEC·JC 120 1 339 00 
ZTH·Z13-I 59500 
COM-6500 329 00 
AMK·IOO 329.00

MODEMS 
D I R ECT CONNECT 

$75.00 
Hayes S1narr Moocm 1200 oautl auto answer. auto ella! 
Hayes 1200Bior use .....,rn tne IBPMPC. 1200bauc 
Haƶes Smarlmoclcm. 300 baud only auto answer auto t11ill 
Hayes ᱆.locromooem II 1 OJ A11otc dorccr conneet 
Ha�cs M,cromocem 100 S·IOO au:o ans...cr aato Cloal 

H·seIJKDLM;'iA"⿽⿾⿿　、,。〃ud 11uto doal:answer 
Pcnror 300 1 200 auto coal.autolog 
Unovcrsal Data 103LP hrl(' pov.cr ilns ...cr 8 Ot•gmalc 
Unwcrsar Oa1a rOJLPJ. Auto .1nswcr 
Umvcrsat 0:-Ë1a 202. 1200tJ;tuu h<Ëllduprcxonly 
Unovcrsal Oala 2 1 2LP. full 1200 IJ,lud lluplex. tone oower

J C.;u dllt><:: torult'Ct aulo ansv.cr 
Novaloon Cill a.coustoc comcc:1 

Novaloon SrnJr1Car 103 auto ;rnswer auto do,ll
Nov;rtoon Smar1Ca1 103 212 1200 bauƷ aulo ooal 

S1qnaJman t.tarr.. 1 ll•CC:I connec\ wotn te<m.n:tl caole 

HYS·21 2AD -19500 
HY$·1 2008 -179 00 
HYS·t03AD 229 00 
HVS·MM2 2i9 00 
HYS·IOO 3 1 9 00 
HYS·CHR232 199 00 
USR·212A ·139 00 
PEN·t2AO 69500 
UD5·103LP 1 6 9 00  
UDS· 103LPJ 2 1 9 00 
UOS·202LP 2 1 9 00 
UOS·212LP :159 00NOV·JCAT 1 1 9 00 
NOV·CAT 159 00 
NOV·SC103 2 1 9  00 
N0V·SC2 1 2  52900 
SGL·MI<I 75 00 

The Wyse 100 features die cast
aluminum case. 102 key keyboard 
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both horizontal an vertical makes
the WY-100 unusally user friendly.
This unique terminal is perfect to
enhance any business sys!em.

119S 
LIO·F50 
VSL·SO 
VSL·50G 
VSL·3JOGAPX·01 25G 
fiP X·0 1 25A 
WY 5·50 
WY S· 100 
WYS·JOO 
TVI·910P 
TVt-925 
TVI 95-0 
TV1·970 
ZTH·Z29 
AOO·VPI 

.:7500 
65900 
67900 
99500 
675 00 
68500 
59500 
79500 

I 15900 
59500 
79500 
9a5oo 

125900 
;6500 
58500 

Advanced Busness Tech. 13 Key Pad ABT·1 3B S109
Calli. Computer 7710AAsync. Serral lnlerlace CCS-7710 125
Calif. Computer 77108 same but for modem CCS-77108 125
Ca!ti. Compu!er 71 14A 12K PA0M modu!e CCS·71 1 4  99
Cal! I. Computer 7720A parat!el rnrerlace CCS-7720 99
Cahl. Computer 7724ACalandar/clock modual CCS-7724 99
Calif. Computer 7729ACenrronlcs interface CCS-7729 99
Calif. Computer 7740Aprogrammable ltmer CCS-7740 99
California Dtg1tal t6K card for standard Apple CAL-AI6 39
Hayes Mtcromodem 11 for Apple 11 HYS-MM2 279
Kensington Micro. Syslem saver fan KEN·SF1 75
Kraft Corp. Apple Joystick KFT-JY2 49
M1crosoft Sofrcard w1th CP/M: Z-60 MSF·SFTCO 239
Mountain Computer "The Clock·· MTN·TCLK 225
Mountain Compurer Super talker50200 MTN·STLK t49
Mountain Compurer AD/OA 16 input. 8 bit MTN·ADDA 269
Mounlain ComputerROMPluswithkeybb. lrller MTN·RMF 169
MountainComputerROM writer/socket MTN·ROMW t39
Orange Micro ""GRAPPLER"" parallel interface OMS·G2 135
Sorrento Valley a·· controller double srde DID. SVA223 395
TEAC 5'ʉ·· disk drtve for Apple If TEA-A2 269
Vista Vision ao: 80 column card for std.Apple II VSA-VISBO 289
Vista a · disk controller double side DID. VSA-A600 489 

Your Choice 

SECOND DRIVE 
GREEN MONITOR

SANYOI
IBM COMPATIBLE 
Sanyo Electronics has just released lhe long awaited IBM/PC look-a·
like. the MBC-550. This is a complete microcomputer !hal includes a
5v. - ·  160K/Byle disk drive, 1 28K/Byle of memory. color graphics inter­
lace. low profile keyboard. and parallel printer port. Also includes ex­
tensive software such as Sanyo Basic .  disk Wordstar. and
Visacalc. MS-DOS is supplied w11h lhe Sanyo computer allowing most 
programs written lor the IB M/PC to operate on lhe MBC-550.
Along with all !his California Digital oilers · ·FREE". your choice of
either a second disk drive or a high resolution green phosphor moni­
tor . All al lhe super low price of only 5995.00. 
We expect lo see a initial shortage of !his item. MBC-550·s will be
shtpped on a llrst ordered basts. Please place yourorder early. 

8/16CPU curs the pnceor adual processor system tn half! A
s1ngle board now conta1ns an 8 MHZ 8088.4 MHz Z60. 2
serral ports. 1nterup1 controller. and dual dens11y Uoppy d1sk 

controller. CP/M 2.2. CP/M 86. MS/DOS. PC/OOS. as well as UNIX 1s available.
The senal pons are fully software programmable wr!h baud rates up to 19.200. The 8068 CPU can
be Jumpered lor erlher 8oʈ5 MHz opera11on. A socket IS provtded for the8087math ptocessor ch1p.
Intel 8272 d1sk conlroller IS incorporated. controlling both8 · and 51 .,·· floppydisks simultamously.
The 1nlerupt controller 1s an 8259 that can accept mterupts hom on board as well as from the
VIO-VI7 1rnes on the buss. 579S.OO 

Octagon Hard Disk Controller Board leatures the new Western D1gttal ··Error Correchng··
Wrnches!er Conrroller ch1p set. Th1s oplrmrzecl chrp set and a data separa!or. des1gned excluSively
k1r Oc!agon. assures you exrremety h1gh da!a 1n1egr1ty.
The Octagon Hard 01sk Controller can conrrol up to lour s• ⨇ W1nchesrer dnves stmultanrously.
The Board also 1ncludes an 8 btl Cenrron1cs prrn!er pori. and rwo fully programmable serral ports
w1th baud rales to 19.200. 5475.00

S• l 00 BOARDS 
1 6  B I T  MICROPROCESSORS

Owt10n duat cPuaoss,zso & co111rot1er ocr-8azso 79Ƹ oo 
Gmwout 8086180al mlcrocomp 16Dot GBl·a687 -195 00 
GoUI.IOu! dual ll!OCtSSO! S08)•8088 8116 G8T·8588 359 00 

SINGLE BOARD COMPUTERS 
lnStQIItf0·-1 128K -! senJI notS TOO 11lS·E0; 
:.l!vance!l 0•Q•1al flo;:ov & 6-IK f<MO·ZBO1::⿻1⿻⿼ 〄{; .々et〆,」〇〈〉《》o.{r「5᱘��bi1᱙·;: iᱚt:fEᱛ'r8 BIT MICROPROCESSORS 

S%00 
75000 
89500 
67500 

GO!lbOIII Z80 2·1bl\ exlendeda!ld GBT·ZBO 25000
C.1hlorma CornNute1l80m1croOroccss.or CCS·2810 275 00 
lar1Jel1 280 ·.11lh l\\O RS232ports IAR·ZBO 33900 

FLOPPY DISK CONTROLLERS 
Goaoout Oosˬ 1 oouble 11ens1ty GBI·OSKi 395 00 
Cdl•torni.JComputer 2˭22A v.olhCflM CCS·2᱀22 33!1 00 

OosO Joc;,ey II Willi CPM 2 2 MDS·OJ2 3ƹ0 00 
,.lorrow 01St. Jotkey t wlth CPM sgl Den 1.10S·DJ1 22ኤ 00 
IJrOe11Eiccuonrcsoouoledens,ly IAR·OOC -!1900 
T.lrDeii EtttiiOniCSSingle densiiY TAR·SOC 17900
futcrum 01.1r,Qmni01St. I 0\0 h.li⧩IIIS. fC/.1·001 389 00 

CPM OPERATING SYSTEM 
Ooijotal Reseatch CP .˲1 J 0 8 SQI !len ORC·CP"-130 2˳9 00 
GodDOul CP1.1 2 2 1or O<s  ˴ I GBI·Co/.1˵ 2 1˶9 00 
GootmutCPMB6tor808San SOB6 GBT-CpMB'i 265 00 
Taroe11Etecuomcs 0'M 2 2  IAR·CoM22 159 00 

HARD DISK CONTROLLERS 
Octagon hMd OosÕ conttoller wllh E C OCT·HOI J75 00 
God˷Otii01Sy2 8 & tJ nar!lOIS˸ G61·0SK2 56900 
Goabout 01sy 3 tor 5' • \'McÛestcrs GBI·OSK3 No˹ 
MouooÖ· Oesognscontrotlerto: )• , I'M MDS·W505 J95 00 
\'. esternOoÜ.talr.e-w W0·1001tno1S·100J '/,01·1001 :9500 

EPROM BOARDS 
prOQrolllls 2 i  l28 tAC· Pl00 -16!1 01) 

OrÜotJI R˺SCdtth PROM ooaro 32ri OGR·P32 1 1 9  00 

STATIC MEMORY BOARDS 
GodtiOui Ram 16 6-1K I6 bll !lata lrans GBI· R I 6  
Goobou1Rarn 1 7  641\ 8 1H12.: o,taooress G81-R 1 i 
Gootlout Ram 2 1  128..: oy1e8/16 transrer GBI·R21 859 00 
fulcru m OmmRam8, 16 trMlSICrbank FCI.I R8t6 j!fSOO
Calororn•a ComÑurer 2 1  16 8011 ()flly CCS·2 1 t6 2˩9 00 

DYNAMIC MEMORY BOARDSCatotorma Oog•1ai256K e˪Úano ro 1 Meg CAL·D2)6 J95 00 
Catolorn1a Comp 2066 6JKbany stlect CCS·2066 295 00 

INTERFACE BOARDS 
GoObOul l ntert˫cer I . 2 SCIIalports GBT· 13JII 
Godbout l n1erlacer II I ser1Ò13 Úar I pons GB I· 150AGoocouttnrerlactltu -nuns GBT· I35A 
Godllout ln!erhcet lll 111!h8 G81·138A 
Godbut lnier!acer iV. GBI ·I BiA 
Cahlornra Comt:lul CCS·2i10 
Cahtorn1o1 1 CCS·2 i l9Cahlomu CCS·2i20C⧨htorn1a port senal CCS·2B30 
Morrow OeSIQIIS MulliboarO 3 S12P MOS·MILI 

SPECIAL FUNCTION BOARDS 
Hayes S·10Q !,!iCromodem . JOObau!l HVS·MTOO 
OTComoutetclocÓcarenoa' oattery OTC·CCIOO 
Gaa:�outSystem supoon Doaro JK fPROI.IGSI·SYSI 

OudiSystems J cha᱁nei i 2 0ot 01A cor.v OSC·AOM12 
DuatSvmm 1 2 Cit resoiutoon 32cn A.rO DSC·AIM12 

MullrnsOpto·lsotaror conuols BcÛ MUL·IC810 
Multrns extender board wlthlog,c & probe MUL·TB-11'0 Tecnnology wuewrap prototyp! tOT·WlOO 49 00 
Anec EiectronJCS wrrewrap prototype ART-\'J\'1100 2500 
ArtecEtectromcsgencralpurposesotˮer ART·GP100 25 00 

MAINFRAMES & MOTHER BOARDS 
£ct pse Oa!a t˯a.ntess 22 sto: :OP-100 
Go˰cou1 £ncto;ure 2 20slcts GBI·W2D 
Cali!orn,aCom:uter 2200 t2 slot CCS-2"100 
Catorornoa 01QIIÔJ t8 s:ot motner ooaro CAL·MB18 
Goo˱out t 2  slotmo:nei DOJtOassemoiea G81·M812CP/M SOFTWARE 

AdaSoft CP/M 
D·Base II
Wordstar
Matlmerge 
Spel lstar 
Multiplan 
Macro SO 

ADA-445C 395.00 
ASH-015C 429.00 
MPR-t87C 309.00 
MPA-392C 1 69.00 
MPA-429C t 69.00 
MSF-483C 1 89.00 
MSF-t 87C 1 39.00 

Supersoft 
MAC 
C P/ M 3.0 
Despool 
Pascal Plus 
CP/M 86 
MP/M I I  

MPR-309C 1 49.00 
DGR-4 0 1 C  85.00 
DGR-41 OC 249.00 
DGA-367C 45.00 
DGR-004C 429.00 
DGR·186C 239.00 
DGA-208C 379.00 
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1 10V/601 )169.00 
220v\Compatlble 

Hi-Res/80 
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$20.op 
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WE TRY HAR D ER 
M I NIMUM SHIPPING $3.00 · NO SU RCHARG E ON VISA/MASTERCARD .TO LL FREE 1 · 800· 545· 2633 · Continental U.S.. 

DISK DRIVES . .. DISK DRIVE CAB I N ETS DISK SUB ASSEM BLY 
SH UGART 

5 'I'' SA400(35 TR)'160K . . . . . . . 1 50.00 
5 'I ' SA400L (40 TR) 190 K . . . 175.00 
5'I• " SA455L (40 TR) 320 K 'h HGT . .  235.00 
s·· SA601 R(SS/DD) 600 K . . . 359.00 
8" SA851 R(DS/DD) 1 .2 MG . . . . . . . . .  479.00 

QUME 
5'1• " 142 (40TR) 320 K 'lz HGT . . . . . .  249.00 
8"" DTB (842) . 490.00 

MITSUBISHI 
5'!.'' M-4853 'h size . . . . .  410.00

96 TPI same as TM 101).4᰾;2894-63(Sf:j/DD) 220˻ . . . . . . . . . .  449.00 
8 M-2896-<;3 . . . . . . . . . . . 399.00 

Thinline 8" OS/00 1.2 MG 

8" M-2894-63 (1' 10V) . . . . .  389.00STD 8" OS/00 1.2 MG 

ADVANCE ACCESS 
AA·5v. (Holds 82 Disks) . . . .  17.00 
AA-8 (Holds 82 Disks) . . . 26.00 
Smoked Plexiglass" Disk Tubs 

LIBRARY CASES 
CAS·51/" " Colors Available: color burst asst., 2.50 
CAS:8" beige. black, blue, red. gray. . . . .  3.00 
Color Burst (Pack of 5) . . . . . . . . . . . . .  12.00 

FLIP "N" FILE 
Flip "N" File 25-5'/• " (holds 25) w/lock . 21.00 · 5().5•;. (holds 50) w/Jock 27.95 
Flip " "N" File "Original-s'' (holds 50) . . .  21.00 
Flip "N" File "Original S" (holds 50) . . .  29.95 

QUV-TB/1 H (hobby) . 
QUV-TB/21 (Industrial version) . .  
QUV·TB/2P (wltimer & safety switch) 97.50 

CDC 
5 'I• " 9409-DS/DD (For Compaque) . . .  279.00 

TANDON 
5 '!.'' TM1()().1 SS/DD 160K . . . 1 50.00 
5 '!.'' TM1()().2A FOR IBM·PC . . .  225.00 

OS/00 (320 K) 
TM101·4 (96 TPI Quad Den) . .  339.00 
8" TM848-2 (DS/DD) 1.2 MG . . . . . . . .  400.00 

PERTEC 
5 '!.'' FD2()().5 (160 K SS/DD 40TR) . . .  1 39.00 
5 '!.'' FD25Q.5 (320 K DS/DD 40TR) . . . 195.00 

SIEMAN'S 
8" FD101J.B (SS/DD) R) . . . .  
8" FD101J.B (SS/DD) 199.00 

MPI 

DB25P . . . . .  . . .  2.50 
DB25S . . . . .  . . . . . . . .  . .  . . . . . . . .  . . .  3.00 
DB25 Hood . . . 1.00 
S-100 Connectors . . . . . . . . . .  1 0  tor 25.00 
DE9P . . . 2.00 

FLAT R IBBON TYPE 
I DC25P . . . . . . . . . . . . .  6.25 
I DC25S . . . . . . . . . . . . . . . . . . . . . .  6.60 
IDC25 Hood . . . . . . . . . . . . . 1 .60 

SOCKET aty. 1oo 
IDC1 0SKT 1 .90 1.00 
IDC1 6SKT 2.50 1.20 
IDC20SKT 2.75 1.30 
IDC26SKT 3.50 1 .60 
IDC34SKT 4.50 2.20 
IDC50SKT 6.50 3.20 

CARD EDGE aty. 100 

* Hayes Smart 300 . . . .  
*Hayes Smart 1200 . 

Multi-Tech MT 212 AD (1 200/300) 
Novation J-Cat 300 . 

5.00 
6.00 3.50 
7.25 4.90 

Novation Apple Cat . . . . . . . . . . .  . 
SSM AMC ·300 (For Apple) 

Auto Dial . .  . .  259.00 
U.S. Robotics 212A Auto Dial . . . . . . .  469.00 

* U.S. Robotics Password . . . . . . .  399.00 

8" CAB INETS 
8" DDC88V28 w/PS vertical 

lor 2·8" drives . . .  . 269.00 
8" DDCBBT·1 w/PS verlicaJ.for 2 

or 4·8" thinl ine drives . . . .  269.00 
8" DDCBBT·2 w/PS vertical for 2 

8" thinl ine drives . . . . . . . . . .  200.00 
8" DDC8H w/PS horizontal for 

1 ea. 8" drive . . .  . . .  . . . . . . . .  249.00 
8" DDCBV w/PS vertical for 1 

8" drive . . . . . .  249.00 
8" DDCBBH w/PS horizontal 

for 2·8" drives . .  . . . . . . . . . . .  269.00

S V. "  CABINETS 

OUR B EST BUY'S 
6 "  SUB ASSEMBLY 

DDS + 0 2EA SS/DD Siemens FD100·8 
Drives w/Cabinet . . .  . . .  . . . . . . . . . .  . . . . 595.00 

DDS + 2 2EA DS/DD M itsubishi 
M2894·63 w/cabinet . . . . . . . . . . . .  . . . .  1 ,075.00 

DDS + 4 2EA DS/DD s· · Thin l ine 
Drives w/Cabinet . . . . . . . . .  . .  1,1 50.00 

Specify- Vertical or Horizontal Cabinet 

5 '/, "  SUB ASSEMBLY 
DDS + 5 1 EA SS/DD Disk Drive . . . . . . . . . .  200.00 
DDS + 6 2EA SS/DD Disk Drive . . . . . . . . . .  369.00 

. PARTS 
5 'I < '  DDC5H w/PS horizontal-for 

1 ·5 '' ' drive . . . . . . . . . . . . .  . . . 55.00 
ZBOA (4MHZ) . . . .  5.00 TMS2716 (5 & 12V) 5.00 

5 '' ' DDC5V w/PS vertical-for TR1602B WD . . . .  2.00 4164·200NS . . . .  . 6.00 

1 ea. 5v •  drive . . . 65.00 
5 'I ' DDC55V w/PS vertical-for 

2-51/.. drives . . 85.00 

21 1 4l2 (200NS) . .  1 .50 4164-150NS . . . . .  7.00 
TMS2532 . . . .  . . .  6.95 93421 PC . .  . . . . .  3.00 
2716 (5V) . . . . . .  . 5.00 LM340T1 2 . . .  . . . 1.00 

MANY LS IN STOCK 

KAYPRO II  - IV ViDEO DISPLAY MONITORS 
Sprinter K (5MHZ Speed-up) 99.00 
K-Ciock (Batt Backup 

Clk/Cal) . . . . . .  . .  . . . . . .  99.50 
Video Output BD-(allows use of 

video monItor) . . .  . . . . . 1 25.00 
Kaypro II Upgrade Disk Drives 

(DS/DD) . . . . . . . . . . . . .  239.00 
(Trade-in Allowance $75 

for 

Diskettes are 3m media 
packaged and certified by 
CENTECH. Lifetime warranty -
5 colors in each pkg. (Red, 
Yellow, Blue, Green, Brown) 

5'1' Sgl side/db! den . . . .  2200/10
5'1• "  Obi side/db! den . . . . . .  29.00/10
5'!.'' 10 sector . .  24.00/1 0 
5 '!.'' 16 sector . . . . . .  24.00/10 

AMBER 
Dynax AM121 (20 M HZ) Hi-Res/80 Col/12" 
USJ Pl-4 (20 MHZ) Hi·Res/80 Col/9" . . . . . 
USI PJ-3 (20 MHZ) Col/12" . . . .  .*Zenith ZM122 (18 MHZ) Hi-Res/80 Col/12" . 

COLOR 
Amdek 1·12" Composite (For Apple) . .  . .  . 260.00 
Amdek 11·12"-RGB (For IBM-PC) w/audio . .  469.00 
Amdek I + Composite . . . . .  . . . 289.00 
BMC 9191-12" Composite (For Apple) . . . . 255.00 
Princeton HX-12-RGB (For IBM-PC) . . . . .  . 489.00 
Sakata SC·101J.13" Composite (For All) . . .  260.00 
Sakata SC·201J.RGB (For All) . 

G REEN 
BMC 1 2AU (15 M HZ) 80 Col/12" 
Dynax GM 120 (20 MHZ) Hi·Res/80 

Col/12"" . .  
Sanyo DM 21 1 2 (1 5  MHZ)64 Col/12" . . . . . .  80.00 
Sakata SC-1000 (18 MHZ) 80 Col/12" . . . . .  1 1 9.00 

8" Sgl side/dbl den . . . . . . . . . .  30.00/10 USJ Pl·1 (20 M HZ) Hi·Res/9" . . . . . . .  129.00 
USI Pl-2 (20 MHZ) Hi·Res/12"" . 1 39.008" Obi side/db! den . . . . . . . . . . .  . 40.00/10 

5·1 00 PRO DUCTS 
CARD CAGES/MOTHER BOARDS MAIN FRAMES CPU/M EM/1/0 COM PU PRO 

'/EEE-696-No termination required

I 
Slots Bare Bd 

4 i ' 1 5.00 
s · 1 !2d.po 
8 25.00 

12 , 3o.po 
18 •45.00 
22 

. .  
6o.bo 

w/card bare card 
A + T  cage cage 
40.00 60.00 20.00 
48.00 70.00 22.00 
69.00 1 00.00 31.00 
99.00 1 40.00 41.00 

1 50.00 200.00 50.00 
1 85.00 75.00 

All card cages will  accommodate a 4" fan 
Add for 1 fan-Add $30.00 for 2 fans 

CLOCK/CALEN DAR 
S-100 Clock/Calendar by QT/ 

Computime CCS·BB Bare Bd. or 
manual . . . . . . . . . . . . . . . . . . . . . .  45.00 

For 2 Standard 8" Drives 
MF + 006 (6 slot M/B) 
MF + DDS (8 slot M/B) 
MF + 0012 (12 slot M/B) . . .  

DD6F . 
For 2 Thlnllne 8" Drives 

For 2-51/• "  Disk Drives 

. . .  575.00 

. . .  625.00 
. . . . . . . . .  675.00 

MF + MD12 (12 slot M/B) . . . . . . . . . . .  . . . . .  . . . .  . . . . . . . .  560.00 

Standard Plain Front 
MF + 1 2  (12 slot M/B) . . . . . .  . . . . . .  . 
MF + 22 (22 slot M/B) . . . . . . . . . . .  . 

. . . . . . . . .  499.00 
550.00 

All mainframes except JMF + DD6F have EMJ filter, 2 AC outlets, 
ea. DB25, 2 ea. 50 pin, 2 ea. 34 pin, 1 ea. Centronic cutouts, power 
supply for 8" M F  ( - 5V1AI + 5V6AI + 8V16AI ± 16V3A/ + 24V6A) 

QTC·SBC 2/4BB 1 ser 1 par
CPU . . . . . .  $50.00 

QTC·SBC2/4 A A +  T . . . .  $285.00 
QTC.Z + 80 BB 1 serial . . . . .  $28.00 
QTC-EXP + Il l  Bare Bd. 

(dynamic) . . . . . . . . .  $75.00 
QTC.EXP + Il l  84K A +  T 

(84KI256K or 1 M EG) . . . . . $450.00 
110 Tech 110 + 2 Ser 3 Par Bare 

Bd. . . . . . .  . . . . . . 75.00 
1/0 Tech 1/0 + 2 Ser 3 Par 

A & T . . . . . . . . . . . . . . . .  300.00 
1/0 Tech ADA Converter Bd . 400.00 
J/0 Tech Dual GP1 B Interlace 

Bd . . . . . .  . . . . . . . . . . . .  695.00 
1/0 Tech S·Ram 128K Static 16 

bit . . . .  . . . . . .  795.00 
SEE AD IN BYTE 

S-100-all assembled and tested 
System 816A . . . . . . . . .  4,000.00 
System 8 1 6C . . . 6,795.00 
20 Slot M B . . . . .  220.00 
CPU 8085/88 . . . . .  389.00 
Disk I w/CPM . . .  399.00 
Disk I I  . . . . . . 610.00 
Ram 1 7·64K . . . . . . .  410.00 
Ram 2H28K . 900.00 
Ram 1 6  . . . .  400.00 
System Support I .  . . .  350.00 
Jnterface/R4 . .  . . .  350.00 
CPU 8086/8087 . . . . .  599.00 
Active Terminator . . . .  . . .  . 55.00 
Enclosure 2 (desk) . . .  . . . .  695.00 

CALL FOR OTHERS 



. 

· TO SERVE YO U ! !  
CALI FO RNIA RESIDENTS SAVE 6°/o SALES TAX 

8 YEARS (1 976) EXPERI E N C E  I N  CO M PUTER MAI L O R DER BUSI  N ESS . 
PRI NTERS . • ' 

. - - IBM ACC ESSO RIES . . APPLE/FRAN KLIN ACCESSO RIES 
ALPHACOM 

ALPHACOM 42 (40 col) 
ALPHACOM 81 (80 col) 
INTERFACE for ATARI, COM-

MODORE Tl or APPLE 
40 COL PAPER (per roiQ 
80 COL PAPER (per roiQ 

BMC 

$101.00 
$149.00 

$2.80$4.50 
PB101 16CPS, 2K Buffer, Par . . . . . . . . . . . . • . • . . . 649.00 
PB104 Silver Reed Look-Alike . . . . . . . . . . . . • . • . . . 599.00 

COM REX 
CR-2 12 CPS, 5K Buffer . .  499.00 

DAJSYWRITER* Daisywriter 2()()().48K Buffer/20T040CPS L TR/Par . . 1 ,050.00 
Daisywriter Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.00 

DIABLO 
620 (25CPS/Serial) . . . . . . . . . . . . . . . . . . .  920.00630 (40CPS/Multi-IF) . . . . . . . . . . . . . . . .  . , . . . . . . .  1,790.00 

DYNAX 
Dynax-15 Par-13CPS Daisy Wheel 

2 color PTG·3K buff . . . . . . . . . . . . . . . . , , . . . . . . .  475.00 
Dyanx 15 Seriai-1 3CPS Daisy Wheel . . . . .  525.00 

C, ITOH 
Gorilla (Par 50 CPS) . . . . . . . . . . . . . . . . . • . • . • . . . . .  199.00* Pro-writer I (8510A) Par 120 CPS . 350.00 
Pro-writer I (8510A) Serial 120 CPS . . . . . .  . . . .  529.00 
Pro-writer II Parallel-15" . . . . . . . . . . . . . 669.008600 (1 80CPS) Par or Serial 18  PIN 90 CPS LTR . . . . 1,099.00 
F-10 40CPS/Diablo/Par or Serial . . . . . . . . . . . . . . . .  1,1 49.00 
F-10 55CPS/Diablo/Par or Serial . . . . .  1,425.00 

EPSON 
FX80 (160 CPS-Par 10"). . . . . . . . . . . . • . • . . . . .  CALL 
FX100 (160 CPS-Par 15") . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

JUKI 
61 00-18CPS/Diablo Compatible Par/Daisy Wheel . . . .  569.00 

MAN N ESMAN-TALLY 
160L (1 60CPC-40CPS LTR 10") . . . . . . . .  589.00 
180L(1 60CPS-40CPS LTR 15") . . . . . . . . . . . . . . . . . . . 829.00 

MPI 
MPI-99G (9") Par . . . . . . . . . . .  499.00 
MPI 150 Bl (15") Par 2K Buff w/Graphics . . . .  675.00 
MPI 150 AI (15") Par 4K Buff w/Graphics . . . . . . . . . . . 799.00 
MPI 150 AI (15") Par 16K Buff w/Graphics . . . . . .  899.00 

N EC 
NEC3550(For IBM PC) . .  1 ,850.00 
NEC7715 (w/Diablo Emulation). . . 1 ,995.00 
NEC8023A (1 00CPS-Par·Graphics) . . . . , . , . , . . . 389.00 
Serial Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 39.00 
NEC8025A (100 CPS-Par-Graphics) . . . . . . . • . • . . . .  699.00 

OK I-DATA 
M icroline 82A (SER & PAR-120CPS 10") . . . . . . . . . . .  379.00 
Microline 83A (SER & PAR-120CPS 15") . . .  629.00Jlc M icroline 92 (PAR-1 60CPS·LTR-10") . . . . 489.00 
Microline 93 (PAR-160CPS-LTR-15") . . . . .  799.00 
Microline 84P (PAR-200CPS-LTR-15") . . . . . . . . . . . . . 969.00 
Microline 84S (SER-200CPS·L TR-1 5") . . . . . . . . .  1 ,059.00 

STAR MICRONICS Jlc Gemini lOX N EW VERSION (PAR·120CPS·10") . . . .  CALL 
Gemini 1 5X (PAR-120CPS·15") .  . . . . . . . . . . . . . . . . . CALLkGemini 1 5-(PAR·IOOCPS-15") . . . . . .  399.00 
Gemini Delta 10 (Par·160CPS-10" 8K buffer serial) . . . . CALL 

SILVER REED 
EXP 550P-17CPS Daisy Wheel-PAR . 
EXP 550S-17CPS Daisy Wheel-Serial 

TOSHIBA 
ir P-1350 (192CPS·1 20CPSLTR PAR or Serial) 

TRANSTAR 
120 P  

. . .  670.00 
690.00 

AST 
6 Pak Plus (SPC 64K) . . .  299.00 
Combo Plus (SPC 64K) . . . . . 285.00 
Mega Plus (SC, 64K) . . . . . . . . . . . . . . . . . . . . . . . . .  305.00 
110 Plus Serial/Par Port . . . . 149.00 

D.C. HAYES 
Smart modem 1200B . .  . . .  429.00 

MAYNARD 
Floppy Controller . . . . . . . . . . . . . • . • . . . .  1 60.00 
Floppy Controller (Seri a l ) .  
Floppy Controller (PAR) . .  

Sandstar MOD·FDC 

. . .  235.00 

. . .  215.00 

MODULAR 
ADD·ONS FOR 

SAN DSTAR 
MOD·FDC 

(for 5 'I• " or 8" drives) . 200.00 
Pararrel MOD . . . . .  60.00 
Serial-MOD . . . . . . . . . .  . .  79.00 
Clock Calendar MOD . . .  69.00 
Game Adapter MOD . . .  . 49.00 

Sandstar Mult i-Function BD (Holds up to 
6 modular add-ons . . . . . . . . . .  . . . 82.00 

QUAD RAM 
Quadboard 64K/256K . . . . . . . . . .  289.00/459.00 
Quadboard 1 1  64K/256K . . . . . 289.00/459.00 
Quad Link (Allows IBM PC to use Apple I I  

Software) . . . .  589.00 
Microfazer (BK) . 1 1 9  .00 

KEYTRO NICS 
Enhance your PC-with a superior keyboard . . . . . .  1 99.00 

64K UPGRADE KIT - $50.00 
Includes 9 ea. 4164 (200NS) 

Apple II E Starter. . . . .  1,525.00 
Columbia PC . . . . . . . . . . . . . . . . . . . . . . . .  2,625.00 
Compupro System 816A (S-100) . . . . . . . . . . .  4,000.00 
Eagle PC-2 (16Bin 2 ea. 320 K FD/84K RA M . . .  . . .  2,650.00 
Eagle 1620 . . . . . . . . . . . . . . . . . .  3,400.00 
Eagle PC-XL . . .  . 3,500.00 
Franklin 1 000 . . . . .  895.00 
Franklin 1200 Starter . . . . . . . . . . .  1 ,625.00 
Kaypro II (w/$2400 software) . . . 1,495.00 
PC-8801A w/software . . . . • . • . • .  , . • . . . . . 949.00 
N EC PC-8831 A (5 '1''1 drives . . . . . . . . . . .  , . • . . . . . .  899.00 
NEG PC·8881A (8") drives . . 1 ,525.00 
Pied Piper - 1 ea. 256 K FD/64K . . . . . 1,1 39.00 
Sa˺yo MBC 1 000 (1 ea. 320K FD/64K) 12" Mon. 

w/$2000 software . . . . .  . . . . . . . .  . . . . . .  1,495.00 
Sanyo MBC I OOOA (2 ea. 320K •;, HGT FD/64K) 

t2i' ' Mon. w/$2000 software . 
T elevideo TS-803 . . . . . . . . . . . .  . 
Televideo TS-1603 . . . .  . . . . . . . . . . 
Telet0te I (new) w/soflware . 

' 
TRY US FOR OTHERS 

Grizzly (200W) uni  nterruptible 
power system + surge protection . . . 750.00 

Grizzly (500W) uninterruptible 
power system + surge protection . . . . . . . . . 1 ,  802.00 

Haw'k AC power monitor w/surge protection . . . . . 160.41 
Lemon (6AC out lets-3 prong) . . . . . . . . . . . . . . . . . . . 44.00 
Lime (5'·3 prong pwr cord w/on-off switch . . . 69.00 
Orange-AC surge + EMI  fi lter (6 outlets) . .  . 95.00 
Peach (3 outlets) . . . . . . . .  . . . . . . . . . . . . . . . . .  69.00 

ALS 
CPM 3.0 Card . . . . .  ' . '  . . . . . . .  319.00 

ASTAR 
RF Modulator . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  19.00 

GEN ERIC 
Disk Controller for I I  E . . . .  60.00 
80 Column Video (Videx Compatible) . . . . . . • . , . . . . .  99.00 

HAYES 
Micro-Modem I I  . . . . .  259.00 
M iera-Model l !  wlterm inal package . . . . . .  279.00 
Smart Com II . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  89.00 

KENSINGTON 
System Saver/Fan & Surge Pro . . . . .  75.00 

KRAFT 
Joystick for I I  E . . . . . . . . . . . . . . . . . . . . . .  47.50 

MICRO-MAX 
View Max 80 (80 Col for II + ) .  . . . . . . . . . . .  139.00 

Max 80E (80 Col w/64K Memory Exp to 128K) . . .  129.00 
MICROTEK 

Dumpling 64KIInterface and Graphics 64K Buffer . . . 235.00 
Dumpling GX·P/Par Interface Card and Cable . . . . . . . 99.00 
Parallel I nterface Board (RV61 1 C) .  . . . . . . . . . .  61.00 
EV16 (16K Add·On Memory) . . . . . . . . . . . . . .  45.00 

ORANGE M ICRO 
Grappler & Graphics Interface . . . . . . . .. . . . . 121.00 
Grappler + 16K Buffer Exp. . . . . . . . . . . . . 179.00 

TG PRODUCTS 
Joy Stick-For Apple II + . 

Paddles . 
. . .  38.00 

. . . . . . . .  . . . . . . . .  29.00 
Select a Port . . . . . . . .  38.00 

VISTA 

. . . . . . . . . . . . . . . . . . . . . .  1 99.00 
. . . . . . . . . . . . . .  225.00 

. . . . . . . . . . . . . . . . . . . . . .  269.00 
. . . . . . . . .  ' .  329.00 

. . . . . . . . . . . . • . . . . . . . .  70.00 
. . .  249.00 

. . . . • . • . • . . . .  399.00 
. . . . . . . . . . . . . . . . . . .  509.00 

Ran a Controller . . . . . . . . . 85.00 
Super 5 "TH I N L I N E" 'h size 1 63 K  40TR . . . . . . . .  209.00 

Viewpoint-A1 (White) . . . . . . . .  509.00 
Viewpoint-A2 (Green) . . . . . . . . . . . . . . . . . . .  539.00 
Viewpoi nt-3A + (Green) . . . . . .  509.00 
Viewpoint 60-Same as Televideo 925 . . . . . . . 71 5.00 
Viewpoint 90-Same as Televideo 950 (132 Col) . . .  925.00 
Viewpoint Color . . . . . .  995.00 

Q U M E  
QVT- 1 02 80 Col. Green . 
QVT-1 02 80 Col. Amber 
QVT-103 801132 Col. Green 

TELEVIDEO 

. . . . .  550.00 
560.00 

. . .  765.00 

TV91 0 . . . . . .  529.00 
TV910 + . . . . . .  . 565.00 
TV925 . . . . . .  715.00 
TV950 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925.00 
TV970 . . . 1 ,  095.00 
RG1 000/TV60 Graphics Upgrade for 925/950 . .  . 1 , 1 00.00 

WYSE 

$39.00 
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VIDEO DISPLAYS PERIPHERALS FOR THE IBM PC 


look for low cost­
high quality video 
displays 

VIDEO TERMINAL 
BOARD. This is a com· 
plete stand alone Video 
Terminal board. All that 
is needed besides this 
board is a parallel ASC I I  
keyboard, standard 
NTSC monitor, and a 
power supply. It displays 
80 col umns by 25 lines 
of U PPER and lower 
case characters. Data is 
t ransfered by RS232 at 
rates of 1 1 0  to 9600 baud 

-switch selectable. Complete source l isting is included in the 
documentation. Both the CRT program and the character 
generator are in  2716 EPROMS to allow easy modification to your 
needs. This board uses a 6502 microprocessor and a 6845 crt 
controller. The serial input port is interrupt driven. Assembled and 
tested part number 82-018A $199.95. The bare board with the 
crystal and EPROMS, part number 82-018B $89.95 

MINI VIDEO. This board can be used to add a video display to 
your aim or other computer. It can also, with the addition of a 
parallel keyboard, 5V power supply, and video monitor, run To m 
Pittman's Tiny Basic. The display format is 40 columns by 24 
lines. This board has two parallel ports (6522), a 6502 MPU 4K 
RAM, 2 or 4K EPROM. The assembled video board without 
EPROMS, part number 82-140A $149.95. The Tiny Basic EPROM 
$39.95. The character generator EPROM $19.95. The parallel input 
EPROM $19.95. 

To order: Send check or money order. Add 6.5% tax in Cal ifornia. 
Add 5% shipping for orders less than $ 1 00 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Call Hours 9am to 4pm. 

JOHN BELL 

ENGINEERING, INC . 

1 0 1 4  C E N T E R  S T .
SAN CAR LOS, CA. 94070 
( 4 1 5 )  5 9 2 · 8 4 1 1 

look for low cost­
high quality inter­
faces for tha IBM PC 

UN IVERSAL 1/0. The Un iversal I/O board has 16 eight 
bit analog inputs with a voltage range of  0 to 5 volts. It 
also has 9 eight bit paral le l 110 ports. It has interrupt cir· 
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping 
area, and LED for power. Part number 83-064A $299.95 

120 VAC CONTROL This board has eight optically 
isolated tr iac switches. Each switch can control 200 
watts. It connects via a 16 pin ribbon cable to a paral lel 
output port. Screw term inals are provided for 120 vac 
connection. Part number 82·332. $119.95. 

INPUT PROTECTOR. This board protects the inputs of 
the ANALOG input or PARALLEL i nput ports. There are 
4.7K pu l lups, d iodes and caps for each l ine. It connects 
via a 16 pin ribbon cable. Screw term inals are provided 
for connection. Part number 82·334. $89.95. 

To order: Send check or money order. Add 6.5% tax in California. 
Add 5% shipping for orders less than $ 1 00 or  3% for orders over 
$100 or 1 0  % outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Wil l  Cal l  Hours 9am to 4pm. 

JOHN BELL 

ENGINEERING , INC . 

1 0 1 4  C E N T E R  S T . 
SAN CAR LOS, CA. 94070 
( 4 1 5 )  5 9 2 · 8 4 1 1  

704 BYTE November 1983 Circle 46 on inquiry card. Circle 47 on inquiry card. 
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PERIPHERALS FOR THE APPLE I I  


look for low cost­

high quality inter­

faces for the APPLE II 


6522 APPLE II 
INTERFACE. This interface 
plugs directly into slot 1 
through 7 in the APPLE II or 
the APPLE l ie. It provides four 
8 bit bi-directional 1/0 ports, 
four 16 bit t imer/counters, and 
handshaking. Four 16 pin dip 
sockets provide easy 

connections to peripheral devices. This board is also used to run 
the J 9E EPROM Program mer. Order part # 79·295A assm. $69.95 or  
# 79·2959 bare board $29.95 

EPROM PROGRAMMER. 
Programs 5 volt 2716's, 2516's, and 

2532's. It interfaces to the 6522 

interface with 4 ribbon cables. A 

Textool zero insertion force socket 

is used for the EPROM. Complete 

documentation for reading and 

writing. Cables available 

separately. Order part # 80-244A assm. $49.95 o r #  80·2449 bare 

board 29.95 and set of 4 cables 2 ft. long $17.00 


A·D CONVERTER. 16 
Channel A·D plugs into your 
APPLE II or APPLE l ie. The 16 

. inputs are high impedance, 0 to 
5 volt range, 8 bit resolution. 

· Conversion time is  less than 100 
us per channel. Two 16 pin dip 
sockets are used for input. 
Order part # 81·132A assm. 

$89.95 or  # 81-1329 bare board $29.95 

SPEECH SYNTHESIZER. 
This board uses the VOTRAX 

SC-01 Phoneme Synthesizer 

chip. The on board audio amp 

connects directly to an 8 ohm 

speaker. A disk with a text to 

speech program is included. 

Order part #81·088 $129.95 


INDUSTRIAL CONTROL PRODUCTS 


look for low cost­
high quality indus­
trial CODIPUters 

SLIM MICROCOMPUTER. This 
6502 based 4.5" x 6.5" computer 
has the same 44 pin bus as the AIM 
computer. It has 2K RAM, 2K or 4K 
EPROM, and four 8 bit parallel I/O 
r-orts (two 6522's). The clock is 1 
M Hz crystal controlled and has 
power on reset. This board was 

designed for control and is ideal for personal and OEM use. This 
computer can be expanded with the peripherals l isted below. Order 
part # 81·260A assm. $199.95 or  #81·2609 bare board $39.95 

SIX SLOT MOTHER 
BOARD. This board has 6 44 12 PORT PARALLEL 1/0.
pin edge connectors This board has six 6522 VIA's. 
connected in parallel. The card This is a total of 96.1/0 lines. 
spacing is .750". It wi l l  mount Each of the 1 2  8 bit ports also 
in VECTOR card cages. Order has 2 handshake l ines. Order 
part # 81·320A assm. $99.95 or part # 82.Q36A assm. $169.95 or 
# 81·3209 bare board $49.95. # 82.0369 bare board $49.95 

RAM EPROM MEMORY (32K). 
This board has 16 24 pin sockets 
that will accept 2716 EPROM's or 
6116 RAM's to total 32K bytes. The 
memory i :; mapped from 0 to 7FFF . .  
The first 2K (0·7 FF) can be 
disabled with a jumper to allow for 
the 2K of RAM on the SLIM 
computer. Order part # 81·330A 
assm. w/o memory $99.95 or # 81·3309 bare board $49.95 

ANALOG 1/0 I NTERFACE. This 
board has 16  analog inputs and 2 
analog outputs. The inputs are 8 bit 
(256 steps), 0·5 volt, high impedance 
with a conve.rsion t ime of 200us per 
channel.  The outputs are R·2R 
ladders (R = 15K) driven between 0 
and 5 volts and are 8 bit (256 steps) 
also. Order part # 81·292A assm. 

$199.95 or  #81·2929 bare board $49.95 

Circle 48 on inquiry card. Circle 49 on inquiry card. BYTE November 1983 705 
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PRIORITY۹ELECTRONICS 

PACKARD CALCULATORS AND 
HEWLETT . 

HANDHELD COMPUTERS 
NEW! HP.41 ex 

1 0  Times the Memory!
• 31 OS bytes of user memory 
• 443 data registers 
• Built-in ttme/calendar alarm/ 

stop-watch module 
• Built-in extended functions 

module 
• .Built-in text editor 
• Still retains the 4 external 

1/0 connections 
LIST PRICE: $325.00 

(۾q۽ۼ§ۻۺ
HP..41 C/CV HANDHELD COMPUTER SYSTEM 
Put No. Description Us! Price Our Price 

BV HI'<!I C  Handheld computer $1 95.00 $ 1  59.00 
BV HP.41 CV Handheld romputer $275.00 5219.00 

w/5x the memory . 
BV HPB21D4A Card reader $1 95.00 $ 1 59.00 
BV HPB2153A Optical Wand $125.00 $ . 99.00 
BV HPB2161A Cassette drive $450.00 $349.00 
BV HPB2162A Thermal Printer $450.00 $349.00 
BV HPB2163A Video lntertace $225.00 $ 1  79.00

(Shipping Weightä on above items: 5 lbs. each)

ENHANCEMENT MODULES: 

8'' DISKEnES
Double-Density

BWTDKF1 S

SINGLESIDED 
BWTDKF2D

DOUBLESIDED 
20 ­5 1/4 I I  DISKETTES 

40 Track Single Sided Double 
Density With Hub Reinforcing Rings 

u.s.
ROBOTICS 
PASSWORD 
1 200 BAUD 
Auto Originate/
Auto Answer 

u.s. ' 
'"'c.

$379.00 
Part Number Oescripllon Usl PrlceOur Price 

BWPDBPASSTELB Password Modem w/Com­ $528.00$379.00 
munication Software 8" CP/M 

BWPOBPASSTELS Password Modem w/Com­ $528.00$379.00 
munication Software 51/4 " APple . 

BWPOBADIALTELB Auto Oiai 2 1 2A Modem $6 78.00$495.00 
w/Communication software 8" CP/M" 

BWPOBAOiALTELS Auto Diai 2 1 2A Modem $678.00$495.00 
w/Communication software 51 .:" 

BV HPB2160A HP-IL module $1 25.00 $95."00 
BV HPB2170A Quad RAM module s 75.00 $59.00 
BV HPB2180A Extended functions/ $ 75.00 $59.00 

memory module 
BV HPB2181A Ext memory module s 75.00 $59.00 
BV HPB2182A Time module $ 75.00 559.00

fShipp1ng Weights on above items: 1 1b. each) 32 • 00
We now carry the complete line of series 40

Application Pacs and Solution Books 
HP.75C Computer & Software 

BV HP.75C Portable Computer (9 lbs.)
BV HPD0075·15014 VisiCaic• 
BV HPD0075·15019 Text Formatter 
BV HPD0075·15015 Math Pac 

$995.00 $ 749.00 
$195.00 

$95.00 
$145.00 

BV HPD0075·15012 Surveying Pac 
BV HPD0075·15035 DataCommunications Pac 

HP.. IL PER IPHERALS 
For HP-41 CV & HP.75C 

BV HPB2160A HP-Il Interface 
included in HP·75C 

BV HPB2161 A Digital Cassette Drive 
BV HPB2176A Digital Cassettes (10 pack) 
BV HPB2162A Thermal Printer/Plotter 

$125.00 

$450.00 

$450.00 
BV HPB2125A Thermal Printer Paper (6 rolls) 
BV HPB2163A Video Interface $225.00 
BV HPB2164A RS-232 Serial Interlace $295.00 
BV HPB21 65A GP1 0 lntertace $295.00 

$295.00 
$145.00 

$ 99.00 

$349.00 
$ 95.00 
$349.00 
$ 10.00 
$1  79.00 
$249.00 
$249.00 

SERIES 1 0  PROGRAMMABLE CALCULATORS 
BV HP.10C Scientif'c $ 70.00 $59.00
BV HP.1 1 C  Adv. scientific S 90.00 $ 79.00
BV HP.12C Adv. financial $1 20.00 $99. 00
BV HP.15C Adv. sci. w/matrix $1 20.00 $99.00
BV HP.16C Digital & Computer science . $120.00 $99.00

{Shipping Weights on ab?vc calculators: 3 lbs. each) 

AC SURGE PROTECTORS
FOI\ YOUR COMPUTER

THE LEMON"' SOURS SURGES 
Part No. Description Ust Price Our Price 

BWEPDLEMON 6 outlet wall mount 
BWEPDLIME 6 outlet 4W cord 

w/power switch
(Shipping Weight 4 lbs. each) 

$59.9589.50 
EMI-M FILTEREDACSURGE PROTECTOR 

BWEPDDRANGE6 outlet 4W cord $1 39.95 $104.95 
switch 

BWEPDPEACII 6 outlet wall mount $97.50 $ 74.95
Weight 4 lbs. each/

AC POWER LINE MONITOR I SURGE PROTECTORBWEPDHAWK (Sh. Wt 6 lbs.) $1 95.00 $149.00 

FULLY 
APPLE II 

COMPATI DLE 

APPLE ADD-ON DISK DRIVE 
BWVIS31 01 List Pnce: $299 9'• I Catalog Pflce S249 00 1 200ON SAL E  NO W FOR ONL y $225.00 BAUDApple II Onve Controller BUY IT NOW FOR ONLY AUTO DIAL 

Systems

S­1 00 OPEN FRAME LINEAR SUPPLIES 
+ BV @ SA + BV @l 20A± 1 6V @ 2A ± 1 6V @ 4A 

BWSPL2DSI DO !9 lbs J LIS! S85 00 BWSPl2FSI DO r 14 lbS I L•st S 1 40 011 

DIRECT CONNECT MODEMS WITH 10  NUMBER MEMORY 
Part Number 

BWRIXR212A 
BWRIXPC212A 
BWRiXPCCOMI 
BWPDBRiXIBM 

Oescripllon Usl Price Our Price 

1 200 BaudStand Aione unil $495.00 ֻ475.00
1 200 IBM PC'" modem (2 1bs.) $495.00 475.00
IBM PC'" Modem Software (1 lb.) 89.00
IBM Modem & Software Together (3 1bs.) 539.00 

ʹ͵ͶͷE $78 ,00 ʹ͵ͶͷE $ 1  29.00 BWDCHD4DDP 

D.C. HAYES 
1 200 Baud Smartmodem 
300 Baud Smartmodem 
Chronograph 
MicroModem t oo · 
MicroModem II · 

5279.00 229.005695.00 1514.95
BWDCH0200P 

$24 9 00 1 99.00SWITC H I N G  POWER SU PPLY
FOR APPLE bv ASTEC 

-sv rn· 25A 
+ 1 2V ro 2.5A - 12V .n 0 3A 

BWDCH0300P 
BWDCHOIOOP 
BWOCHOOOOP 

$399.00 349.00
$379.00 299.00 

MURA 300 BAUD DIRECT CONNECT
$ 79. 00• RS232 C lntertace

• Full Duplex
• Bell 1 03 compatible 

BWMURMMIOD 0·300 baud modem (2 lbs.) 
BWCNORS2328F RS232 Cable 

List Price OUR PRICE 

$99.55. $79.00 
$ 1 9.95 

-=- -
9161 Deerirg Ave•. 0-otsVvOrth. CA 91311 
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PING & HANDUNG of S3.00 for the lirst 3 1bs. plus40t foreach additional pound. Orders over50 lbs. sentJreight.collect. Just in case. please include phone number.
Prices subject to change without notice. We will do our best to maintain prices through November. 1983. Many quantities are !united. Sorry, no raiochecks. no refundsor
exchanges on sale merchandise. Credit Cardorderswillbe chamed approriate freight Sale prices lær prepaid ordersonly. Wearenot responsible for typographical errors. 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-141 1 



$699.00 
$179.00 

$ 14.65 $ 

into 

divided 

$594.00 $875.00 

$ 
$1780.00 

organization. 

಍-SIERRA ಌ, 

$288.95 

$278.95 

$475.00 $337.95 

Z-80 Single Doard Computer 

Part No. Description Ust Price Our Price 
BWSOS38095 ZBOA 4 M H  z A&T $74 1  .00 
BWSCS38092 Z808 6MHz A& T $825.00 
BWPGC26924DS 2' Internal Serial 1/0 cable 
8WPGC50M12S 1 2" 50 pin internal diskcable 23.60 

VERSAFLOPPY Ill 
Floppy and Hard Disk Controller 

BWSDS3B099 VFW-3 Disk Controller (A&ns 895.00 1765.00 
BWPOBVF399145*w/5%" unbanked CP/M0 3.0$1 083.00 895.00 
BWPDBVF339146* w/8" unbanked CP/M0 3.0 $1 083.00 895.00 
BWPDBVF339147* w/5 Y'' banked CP/M0 3.0 $1 083.00 895.00 
8WPDBVF339148* w/8" banked CP/M" 3.0 $1 083.00 985.00 

*CP/M" 3.0 is con1igured for the SDS SBC300 board 

VERSAFLO PPY 11/696 
Floppy Disk Controller 

BWSDS38098 Versa floppy 11/696 (A& n 
BWPDBVF239t4t*  With 5Y•" unbanked CP/M" 
BWPDBVF23 9t42*With 8" unbanked CP/M" 
BWPDBVF239143*With 5%" banked CP/M 
BWPDBVF239t44* With 8" banked CP/M0 
*CP/M" 3.0 configured for the SDS SBC300. 

$400.00 
$520.00 
$520.00 
$520.00 
$520.00 

۸59.89 
29.00 
29.00 
29.00 
29.00 

SOFJWAR£-CP/M PLUSTM 3.0 
SYSTEM REQUIREMENTS AND OS INFORMATION: 

CP/M" 3.0 requires a minimum of I I 2K bytes of system RAM partitioned 
two banks (64K each)' lor operation. Memory size parameters are 

communicated to the OS by menu selections in GENCPM. The OS is 
into two modules. the resident portion that resides in the common 

memory, and the banked portion that occupies the upper area of BANK 0 
(just below the common area). The common area must be from4 K to l6K  to 
be compatible with the distribution configuration 

BWSOS39144 CP/M 3.0 8" banked for SOSS8C300 
BWSDS39142 CP/M 3.0 8" unbanked for SOSS8C300 
BWSOS39143 CP/M 3.0 5%" banked for SOSS8C300 
BWSDS39 1 41 CP/M 3.0 SV<'' unbanked for SOSSBC300 

131 5.00 
31 5.00 
31 5.00 

$31 5.00 

8WSDS38093 8 Async serial (A& n $695.00 
8WSDS38094 8 Sync serial lA& n $795.00 
C1bles:Each port he ilsown26 pin header. Order on 110 cable for each portfsed. 
BWPGC26S24DS 26 pin SKT connector to 08255 24" ੕ 14.65 
BWPGC26S60 DP 26 pin SKT connector to D825P 5' 15.70 
BWPGC26S60DS 26 pin SKT connector to 08255 5' 16.55 

PROM 1 00 
BWSDS38076 

Z80 
STARTER 
SYSTEM 

A COMPLETE MICROCOMPUTER O N  A BOARD 
• ZBO • PROM Program • Cassette lntertace • Two S-1 00 Expansion 
Ports (Connectors not included) • 2K ZBUG Monitor • 1 K RAM 
(Expandable to 2K) • 2 Parallel Ports • 1 Year Warranty 
BWSDS38007 ZBO Starter System (A&n $450.00 $382.00 

{Shipping Weipht 4 lbs.l 

ExpondoRAM IV 
256K Dynamic RAM w/Parity Check and 
Optional Error Detection and Correction 

BWSOS38088 ExpandoRAM IV 256K (A&n$ 1 1  45.00 980.00 
BWSOS38089 ExpandoRAM IV 256K $1  990.00 

w/EOC (A&l) 

ExpondoRAM Ill 
256K Random Access Memory Doard 

BWSOS38097 256K ExpandoRAM 11 1  /696 $825.00 $598.89 
(A&T) 

Program Accellerator 

Part No. Oescriptkln Ust Price Our Price 

BWSOS38081 ROM OISC 1 2BK w/o EPROMS (A&D 
BWSOS81103 ROM DISC Manual 

$350.00 $329.00 
$ 10.00 
$ 14.65BWPGC26S24DS 2' Internal Serial 110 cable 

RAMDISK-256 

B. 1 6, or 32K. 8 or 16 Bit  Data Battery Backup On Board 6MHz. 
Bank Selectable 

BWOULCMEM8 BK A&T $495.00 $450.00 
BWOULCMEM16 16K A&T $595.00 $550.00 
BWOULCMEM32 32K A&T S695.00 $650.00 

256K DYNAMIC MEMORY 
256K 230 ns access time. 2 x 1 2BK 24 bil addressing, 

parity error detection 

BWOULOMEM258K Assembled & Tested $1295.00 $ 1 1 95.00 

32/64K EPROM DOAPJ> 
8 or 16 bit data. holds 2716s (32 1<). or 2732s (64 1<) 

BWOULEPROM32 For 2716s A&T $295.00 $275.00 
BWOULEPROMB4 For 2732s A&T $295.00 $275.00 

A/D CONVERTER 
1 2  Bit Resolution 16 or 32 Channel Input 

BWDUIAIMI 2  Assembled & Tested $695.00 $625.00 
BWDUIAIM I28 Without instru. Amp $645.00 $598.00 

D/ A CONVERTER 
4 Channel. 1 2  Bit 3 Output Modes 

BWDUIAOM12 . Assembled & Tested $695.00 $618.95 

IMJJI SCIENCES 
5-100 SDC DOARD 

ZBOA 4MHՂ 2 Serial RS232 intertaces. 1 parallel intertace. 64 K RAM. 
Floppy Disk Controller. provisions for one 2732 EPROM -

ALL ON THIS ONE BOARDII 

BWCCS28 10A 

CCS27 1 901 

BWCCS27 1901 2 Serial, 2 Parallel. A& T $360.00 

CCS27201 

BWCCS27ZOOt 4 Port Parallel. A&T $275.00 $218.95 

CCS27 1 001 

BWCCS27 1001 4 Port Serial, A& T $325.00 

CCS2830 

BWCC$283001 6 port serial. A&T $550.00 $428.95 

CCS206 601 
64K Dynamic S-I 00 RAM. Cromemco CROMIX'" Compatible. 

BWCCS206601 Assembled & Tested $450.00 $425.00 

CCS2422A 
Floppy disk controller w/CP/M 2.2• 

BWCCS2422A Assembled & Tested 

• ZBOA'", 4 MHz Operation 
• Floppy disk controller ( FDC) with onboard data separator. Single or 

double sided. Single or double density. 8" or 5 v, ". The choice is your& 
• Two synchronous or asynchronous serial 1/0 channels (SIO). One 

channel can be programmed in direct memory access (DMA). interrupt. 
or prnq rammable 1/0 mode

• Two parallel I/O channels (PIO). One channel is programmable in OM A. 
interrupt or programmable 1/0 mode. 

• Four channel DMA controller 
• 64 K on board RAM. Ban!< selection puts 4 K- 64 K under software conlrol 
• Eight vectored priority interrupts are chained with serial and parallel I/O 

interrupts for use with Z-80A mode 2 interrupts 
• Provisions for 2K or 4 K onboard EPROM. A boot up function and monitor 

in a 2K EPROM is supplied 
• Turbo-Disk'" implementation included 

Each CPZ-48000 comes with an RS232 personality module and your 
choice ol an 8" or 5'!." IIOPPI' disk personality module. 

Part Number DescrlpHon 

BW1CMCPZ480005 SBC for 5%" (2 ibs.) 
BWICMCPZ480008SBC for 8" (WI:. 2 lbs) 
8WICMCPZ48000M Manual only 
BWICMTDOSMU5 Multeuser TurboDos - 5 V<" 
BW1CMTDOSMU8 Multeuser TurboDos - 8" 

• Z-808'" 6MHz operation 

Usl Price 

$995.00 
$995.00 

• Two synchronous or asynchronous serial 1/0 ports 

Our Price 

$895.00 
$895.00 
$ 15.00 

• Master conliscation of slave memory for diagnostic puroos'es. 
• Two parallel 110 ports
• 64 Kbytes of onboard dynamic RAM 
• Master/slave memory-to-memory transfers under OM A control @ 571 

Kbyte/sec transfer rate when used with CPZ-48000 SBCP 
• Usable as an intelligent 110 processor in single user systems 
• Includes on RS232 personality board 

Part Number 

BWICMCPS4A 
BWICMCPS4S 
BWICMCP28A 
BWICMCPS6S 
BWICMCPSM 

Descripttoa 

4 MHz I asynch. port 
4 M Hz I asynch. port 
6MHz I asynch. port 
6 M Hz 1 asynch. port 
Manual only 

Ust Price 

$475.00 
$485.00 
$550.00 
$560.00 

(Shipping weights: 2 lbs. each) 

Our Price: 

$439.00 
$445.00 
$489.00 
$499.00 
$ 15.00 

SDC PERSONALITY MODULES 

BWICMRPSIOO RS232 personality module $25.00 
BW1CMFPS10011 8"Fioppy disk module $38.00 
BW1CMFPS10022 5 1/2" Fioppy disk module $33.00 
BWlCMMPBtOO Modem intertace module $28.00 
BW1CMCPI100 Centronics printer intertace $28.00 
BWICMLDS100 Long distance serial (200011) $65.00 
BWICMFFTIOO RS422 serial intertace module $28.00 
BW1CMCCB100 Clock Calendar module $58.00 
BWICMKHOIOO Konan David Jr. disk module $32.00 
BW1CMPRI1 00 Priam hard disk module $38.00 
BWICMSASIOO SASI hard disk interface $55.00 
The above personality modules include an internal data cable for connection 
to the S100 board 

ORDER TOLL FREE ( 800) 423-5922 - CA. AKr HI CALL (2 13) 709-5 1  1 1  circle 37o on inqu iry card 



$51 2.95 

$494.95 

$489.00 
$450.00 

$568.95 

$51 0.00 

$858.95 

$308.95 

$51 8.95 

$314.87 

diameter 

$450.00 $399.00 
$550.00 $51 0.00 

PRIORITY ONE ELEC TRONICS 


1/0 BOARDS CPU BOARDS 	 105 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 2 Serial. 3 Parallel S-t 00 lnlertace 

66K - 66000 1 6  DIT CPU Serial port (software prog. baud). 4K RAM included. t5 levels of 
Part No. Description Usl Price Our Price t 6  bil 8 or tO MHz on-board sockets for 27t6.  2732. or 2764 interrupt real time clock. optional math processor. 

EPROMs for up to BK x t6 of memory BWSSMI05A Assembled & Tesled $329.00 $288.95
Part No. Oescrtptfon Usl Price Our Price 

Part No. Doscrtpllon Usl Price Our Price 	 BW&BTI62A Assembled & Tested $450.00 108 
BWGBT162C esc S55o.oo $495.ooBWGBT184A A&T SMHz $695.00 	 8 Port Serial 1/0 S-t 00 Board 

BWGBTI 84 C  CSC t O  MHz $850.00 $765.00 	 BWGBT6231 Malh Chip $1 95.00 
BWGBT6232 Malh Chip $1 95.00 BWSSMI08A Assembled & Tesled $550.00 $450.00 

CP/M® 66K NOW AVAILABLE!! BWGBT1 62AM1 A&T w/823t Malh Chip $64 5 00 $538.95 
FORTH OPERATI NG SYSTEM INCLUDED! 	 104BWGBT162CM1 esc w/823t Malh Chip S745.oo $670.00 

Now CompuPro and Digital Research bring you CP/M for the 68000. Also BW&BTI62AM2 A&T w/8232 Math Chip $645 00 $538.95 2 Serial. 2 Parallel 1/0 S-t 00 Board 
included is the FORTH Operating System which requires a DISK I, 64K of BW6BTI62CM2 esc w/8232 Malh Chip $745.00 $670.89 BWSSMI04A Assembled & Tested $290.00 $245.00
Compupro memory and an INTERFACER 3 or 4. 

INTERFACER 3 2708/27 16 EPROM PROGRAMMER& EPROM DOAFU> 
BWGBTC PMB6K 6800 CP/M & FORTH 0/S $350.00 Eighl-channel rnulli-user serial 1/0 board Programs 2708 and 2 7 t 6  EPROMs. Holds 4 2708s (4K) or4 27t 6s (SK) 

BWGBT174BA 8 Pori. Assembled & Tesled $699.00 	 BWSSMM88A Assembled & Tested $265.00 $219.87 
CO-PROCESSOR 6066/6067 BWGBTI 748C CSC 200 hr. 8 port $849 00 $748.89 

t6 bit 8 or tO MHz 8086 CPU with sockets for 8087 and 80t36 INTERFACER 4 
BWGBT186A A&T BMHz 8086 only S 750.00 	 Th·ee Serial, t Parallel. t Cenlronics Parallel 
BWGBT1 86C CSC tO MHz  8086 only $ 850.00 $764.89 

BWGBT187A Assembled & Tesled $450.00
BWGBTIB6A87 A&T with 8087 option $t 050.00 $939.00 

BWGBT1 87C CSC $540.00 $414.87
BWGBTIB6CB7 CSC with 8087 option· $ 1 1 5  0.00 $ 1  065.00 

· 	 l'l'!anulactured by Vector Electron:cs under license from CompuPro 
•sos7 Limits clock speed to 5MHz 	 MPX CHANNEL BOARDS 

INTERFACEP. 1DUAL PROCESSOR 6065-6066 
Two Serial 1/0 

Assembled & Tested $295 00 $1 98.95 
BWGBT1612A A& T 6MHz esc $370.00 $329.00
BW68TI612C CSC 6/8 MHZ 

INTERFACEP. 2 
3/6 MHz ZSOB CPU with 24 Si t  Addressing. 	 Three parallel. one serial 110 board 

BWYCT880D&F28 Assembled & Tested 5325.00 $249.00 
3/6 MHz A&T BWYCT8800GF2CB CSC $399.00 $359.00 
3/6 MHz esc 

RAM 1 7  - 64K CMOS STATIC RAM 
$295.00 t2 M Hz, RAM t 7. 2 Wall OMA Compatible 24 Bit Addressing 
$395.00 

BWYCT8800GR178 64K A&T t 2MHz 
BWYCT88006R17CB 64K CSC t 2  MHz REMOTE SENSORS, AlARMS, VALVES, AND 

Fast DMA, Soft Sector. Controls Up to Four 8" or 5'/•" Single or CONTROLLERS FOR USE WITH ABOVE AID D/A Double Density Drives' 
CONVERTER BOARDS 

BSPDBI 7 1  ACPM A&T w/CPM 2.2• & BIOS $670.00 
BWICDRTS1 remote temperature sensor (t lb.) $ 29.95 When purchased w/two 8" disk drives only 
BWICDRLS1 remote light sensor I1 lb.l $ 29.95 8Wl'DB I 7 1  CCPM CSC w/CP/M 2.2• & BIOS $770.00 $595.00 
BWICDRMS1 remote moisture sensor ( t lb.) $ 59.95 BWGBT1 7 1 A  Disk t Controller A&T $495.00 $368.95 
8WfCDRSDA1 rewmote smoke detector alarm (2 lbs.) $ 1  29.00 BW68T171 C Disk t Controller CSC $595.00 $550.00 
BWICDDNYAC1 in-line remote air-conditioner & heating $ 94.95 BWGBTCPMBO CP/M 2.2• for ZS0/8085 w/manuaf & $148.95 

controller (t lb.) BIOS 8" SiD disk 
BWfCDAD¥07 7" diameter valve (4 lbs.) $ 74.95 BWG BTCPM86 CP/M 2.2• for 8086 w/manuals & BIOS $258.95 
BWICDAD¥08 8" diameter valve (4 lbs.) $ 75.95 8" SiD disk 
BWfCDAD¥09 9" diameter valve (5 lbs.) $ 76.95 


DISK 2/SELECTOR CHANNEL BWICDA0110 t 0" diameter valve (5 lbs.) $ 79.95 

HARD DISK CONTROUER BWICOADV1 1 t t  " 
 valve (6 lbs.) $ 81.95 

Fast DMA 2 board set controls 4 Shugart' 4000 series or Fujitsu 2300 BWICOAOV12 t 2" diameter valve (6 lbs.) $ 83.95 
type drives. Includes CP/M 2.2•. BWICDADY1 3 t 3" diameter valve (6 lbs.) $ 84.95 

BWICDADV14 t 4" diameter valve (6 lbs.) $ 85.95 
BW&BT1 77A Assembled & Tested $795.00 

64 PIN CADLE ASSEMDUES BWGBT177C CSC $895.00 $850.00 

M-DRIVE/H PROGRAM ACCELLERATOR 
lntertaces through two 1/0 ports. and runs at t O M  Hz I E E E 696 compatible. 
Requires any CompuPro CPU and a DISK 1. Each board contains 5 t 2 K  of

fast low power (900mA) RAM, with parity checking. 

M-DRIVE/H w/software, A& T $t 895.00 1249.00 
M-ORIVE/H w/software, CSC $2095.00 1495.00 

8 and/or 1 6  Bi_t 1 2M Hz, RAM 1 6, 32 K x 16 or 64 K x 8 IEEE/696 
16 Bit 2 Wat⿹ 24 Bit Addressing, 12M Hz 

BWGBT1 80A 64K A&T t 2  MHz $550.00 
BWG BT180C 64 K CSC t 2  MHz $650.00 $610.00 

RAM 21  - 1 28K STATIC RAM
816 RAM 21 1 4  MHz, 1 28K x 8 or 64 K x 1 6  IEEE/696 

8 or 16 Bi> 1 .2 Amps, 24 Bit Addressing, 14MHz 

BWGBT190A t 28K A&\ $t 095 00 
BWGBT1 90C t 28 K  CSC $t 245.00 $1 1 25.00 

BWICD464PCA 64 pin single ended 4' long (2 lbs.) $ 59.25 

BW1COI OB4PCA 64 pin single ended t O' long (3 lbs.) $ 89.95 

8W1C020B4PCA 64 pin single ended 20' long (6 lbs.) $145.00 


"HOW TO" APPUCATION NOTES 
If you would like to learn more about the lCD Designer Control Series of 
peripherals. lCD oilers a complete collection of "How To" applications 
notes. See how your computer can control your home or office. or be used 
as part of an industrial control system. 
BWICDAPN Application notes (t lb.) 

BWICOACA100 With alarm circuit 
BWICDCTIOO With timer down to .01 second 
BWICDCTS Software for ICDCTI 00 board 

on 8" CP/M format 

-VISA-
Ter!;>༫ãѷMJ2lc༪ec༩.༨ಋ O?@As0dndB��;;.CDEd;Y,Fs MN

IN༧༦M�৬ ༬༭E༮༯tao༰༱!:༲༳u! ѶHIP-
PING & HANDLING of $3.00 for thE first 3 1bs. plus 40¢ for each additional pound. Orders over 50 l . sent freight collect Just in case. include yourp hone rM.Jmber. Prices bs
subject to change without notice. Wewill do our best to maintain prices through November. 1 983 Many Quantities are limited. Sorry, no rainchecks.no refunds or exchang· 
es on sale merchandise. Credit card orders will be charged appropriate freight Sale prices for prepaid orders only. We are not responsible lor typographical errors. 

RETAIL STORE PHONE NIJMDERS: (Chatsworth:) (2 13) 709-5464 - (lGne:) (7 1 4) 660-1 41 1 
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8WPOBtltMPI1 Cabinet w/2 $ $1 080.00 

$24.95 $14.95 

$2195.00 

PRIORITY ONE ELECTRONICS 
SIEMENS FDD1 00-8 DISK DRIVES TERMINALS 

8 "  FLOPPY DISK DRIVE MICROPOLIS 51f4 "  HARD DISK 

SINGLE SIDED, DOUBLE DENSITY :::༟::!༠༡ ༜༝ :;༞; ; ༚༛ ༢:༣༤༥::::; ಈ::ಉಊ:ͳͳ 
SHUGART 80 J R COMPATIBLE BWMCP1304 4 0  8/519 M b  Winchester

(Shipping Weight: 12 lbs. each) 

ኜ-( -(\\ TAt"DON 51/4 II HARD DISK 
9 +'( 8WTNDTT!1501 1 platler 6 Mbyte iSh. Wt 9 lbs.) $749.00

gO to BWTNDTM5D2 2 platJer 12 Mbyte iSh Wt 9 lbs) $895.00 

f.(/0 8WTNDTM503 3 platJer 1 9  Mbyte iSh Wt 9 lbs) $1 049.00༙to DUAL HARD DISK ENCLOSURE 

$ 1  69. 00
$ 1  75.00 each 

ea. 2 · 9 
1 0+ CALL 

ffiJ !111ernalional!n.HrumenlalionJncorpora!ed
• Positive pressure forced air cooling for reliable disk driVe oper-ation
• AC input EMI filtered to six • Integral power supply with SV 

amps to help prevent disk '@l 6N-5V Ci' 1 N24V "' 6A
crashes due to power spikes • Each DC supply and AC
and line noise separately !used 

Part No. Ust Prtce SALE PRICE 
BWIIIUDED04 iSh Wt 4 0  lbs $495.00
With augmented power supplv to handle Tandon Slimline, or Winchester
disk drives. Includes the disk environment monitor. 
8WitiUDE004AUG (Sh. Wt 40 lbs ) $'/33.0Q $625.00 
8WtiiUDE004EM iSh. Wt. 40 Jbs ) $584.95 

DUAL 5114'' HARD DISK ENCLOSURE 
The t iHD5002 enclosure pro­ ' •

vides all of t11e necessary power
lor two TANDON TM500 series 

̺̻J̼̽̾̿ :̀
e
Ćn͂̓̈́ ͅe .͆i͇͈r͉͊

i
͋; ;͌

cooling is provided by a 33 elm
Jan. and is filtered to keep your
equipment running at its best! 

8WtltH05002 For above drives

TANDON 5% II 

S395.00 

BWTNOTM1001 t Sided4 R  TPI $225.00 2 FOR $1 95.00 each 
BWTNDTM1002 2 Sided48 TPI $260.00 2 FOR $235.00 each 
8WTNDTM1003 1 Sided96 TPI $275.00 2 FOR $250.00 each 
BWTNDTM1004 2 Sided 96 TPI $390.00 2 FOR $365.00 each

(Shipping Weights on above it͍ms· 5 tbs. each)

MPI 5% II FULL HEIGHT 
BWMP151' I Sided 4 8  TPI $200.00 
BWMPI52' 2 Sided 48 TPI $270.00 
BWMPI91 "  t Sided 96 TPI $275.00 
BWMPI9Z" 2 Sided 96 TPI $400.00
• Replace wrth an ··M·· tor the MPt <>lyle bezel or wrth an ·· s·· for Shugart style
bezr.l. tShrpplflg Weight· 5 lbs 1

MPI 5 % "  HALF HEIGHT 
8WMP1501 
BWMPI5DZ 
BWMPI901 
BWMPI902 

t Sided 48 TPI iSh. Wt. 4 lbs.J 
2 Sided 48 TPI ISh. Wt. 4 lbs.)
I Sided 96 TPJ ISh. Wt. 4 lbs.l 
2 Sided 96 TPI ISh. Wt. 4 lbs I 

$260.00$300.00$300.00$355.00 
51f4 "  DRIVE CADINETS 

BWJMRl C5 Single 5'to' Cab_inet 15 lbs) 
BWJMR2C5 Dual 5'to' Cabinet 19 lbsl 
8WJMR2C5C JMR2C5 w/internal data cable 19 lbs 1 

$69.00$89.00$99.00
SHUGART 811 FULL HEIGHT 

8WSHU801 R  1 Sided (18 lbs.) $369.00 
8" FULL HEIGHT 

BWQMEDT8 2 sided 118 lbsl $480.002 FOR $460.00 each
MITSUDISHI 811 FULL HEIGHT 

8WMITM2894638 2 sided I t  8 lbs.)

MPI 811 FULL HEIGHT 
BWMP141S  1 sided l 1 t  lbs. l 
BWMP142S 2 sided It t lbs I 

$380.00 
$380.00$460.00

MPI 611 DUAL HALF HEIGHT
ISAMr SIZE AS ONE FULL H E I G H n  

BWMP141D  1 sided 122 IIJS.I 
BWMPI420 2 Sided (22 lbs.J 

$760.00$870.00
TANDON 811 HALF HEIGHT 

BWTNDTM8481 t sided 19 lbsl $395.002 FOR $375.00 each 
BWTNDTM8482 2 Sided 19 lbsl $495.002 FOR 475.00 each

MPI 811 HALF HEIGHT 
BWMPI4 1 M  1 Sided i i i  lbs) 
BWMP14ZM 2 Sided It t llls.J 

$380.00$460.00 
DUAL 8" HALF HEIGHT. FLOPPY CABINET . 

• 24V roo 4A. SV .,. 3A 
-sv @ 800rna

• Fan cooled 

• Socketed power connections
• All supplies 'regulated 

Ust Price Our Price 

BWI IIDTLDD2 DuaiThin Linr.Cabmet It 2 1bs) $225.00 
DUY THE CADINET & DRIVES AND $AVE! 

With 2 Tandon Thinlines 
BWPDBtltTNOl Cabinet w/2 TNDTM8481 - 1  sided(30 lbs l 885.00 
8WPOBIIITND2 Cabinet w/2 TNDTM8482 - 2 sided 130 lbs)MPI Slimlines 

MPI4 t M - 1 sided (30 lhs. ) 920.00 
BWPDBtltMPt2 Cabinet w/2 MPI42M - 2 sided 130 lbs.l 

Options 
BWtltOTLMPtKIT MPI drive adaptor mounting kit (2 IIJ· .)
BWtltOCCSHU Shugart I AC/DC power connector kit 12 lbs.l

{for futt size sinale SABO1 or comoatihle dri·;es\ 

VISUAL 330 

SPECIFICATIONS VISUAL VISUAL TeleVIdeo 

ANSI X3 n4 Specii!Ed
Programmable Non-Volatile

Function Keys 
Video A\lfibutes Req111re No

Display Space
Smooth Scroll. Slow Scroll and

.Jump Scrott
Non-Vol2trle Set-up MOOes 

·· Menu·· st·:lr

Programmable Non-Volattle
Columnar Tabbmg

N· Key Rollover
CR New Lrne Mode

Tilt and Swivel 
User Programmable Non-

Volatile Answerback. 32 Cedes
XON/XOFF Flow Control Split tor

Xmitter & Receiver 
Part No. Oucrlpllon 

330
NO

STO 

STD 

STD 

STD 

STD 

STD
STD
STD
STD 

STD 

8WYSL3DOGN ANSI X3.64. 1 2 "  Green 
BWVSL33DGN Green 1 2" CRT iSh Wt. 41 lbs.) 
BWVSL33014GN Green 1 4 "  CRT(Sh. WT. 4 1  lbs.) 

VISUAL 50 

300 
STOsrq
STD 
STO 

STD 

STD 
STD
STD
STD
STD 

STD 

List Price 

$ 1  095.00
$1 200.00 
$ t 250.00 

950
NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

SALE 
S995.00 
$895.00 
$949.00 

The VISUAL 50 represents a new approach in low cost terminal͎ Although it 
costs drastically less. it oilers the features youexpectlrom the high priced
units. For example. the VISUAL 50 enclosure is ergonomically designed in
light-weight plastic and can easily be swiveled and tilted for maximum 
operator comfort. A detached keyboard, smooth scroll large 7 x 9 dot
matrix characters and non-glare screen are a few of the many human en­
gineering features normally offered only on much higher priced parameters.

Another distinctive feature ol the VISUAL 50 is its emulation capability. 
VISUAL 50 is code-lor-code compatible with the Hazeltine Esprit'" . ADDS
Viewpoint'". Lear Siegler ADM-3A'" . and DEC VT-52. Menu driven set-up
modes in non-volatile memory alloweasy selection of terminal parameters. 
BWVSL50BW Black & Whitr 1 2 "  
BWYSL5DGN Green Screen 1 2" 

LIBERTY ELECTRONICS 
BWLIBF50 Freedom 5 0  iSh. Wt. 30 lbs ) $599 00 $474.00 

ADDS 

BWADDVWPR Viewpoint 3A+ 130 lbs.) $695.00 S575.00 

8WQME102 
BWQME102AM 
BWQME103 
BWQME108 
BWQME108AM 

QUME 

80 Column Green iSh. Wt.  30 lbs.)
80 Column Amber tSh Wt. 30 lbs.)
80/132 Column Green (Sit Wt. 30 lbs.t
22 Iunct ion key. 80 cot. Green 130 lbs.)
22 !unction key.•80 cot. Amber 130 lbs.l 

$550.00 
S565.00 
$765.00 
$749.00 
$765.00 

C i rc l e  370 on i n q u i ry card. ORDER TOLL FREE ( 800) 423-5922 - CA. AK. HI 
.
CALL (21 3) 709-5 1  1 1  
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$449.00 
$729.00 

Upgrade 
oȗȘșs02,d ȚțȜ:ȝsȞȟsȠddȡ 'h.e.resȢȣ Ȥ ȥJu ȦȧD ಁ ಂ!ಃ{.00಄ಅ!-Mಆ!JM ಇHIP-

ZBOA ኣ CP/MTM BASED COMPUTER 
SUB-SYSTEM WITH 30M BYTES 

OF DISK STORAGE!!
For Only:

$3995.00 
; · · · BWPDBSDSMCP · . 

And Here Is What You Get: 
Ust Prtce 

BWSOCSBCCM ZBOA SOC w/64K RAM, 2 RS-232 

BWSOCHOI 
Interface and Floppy Disk "ontrOIICI $ 895.00
Micropoll· 1 200 ser1es adaptoȏ
lor use w1th obove $ 1 50.00 

BWSOCCPM15 Use•-locndly CP/M'" $ 1 50.00 
BWMCP12231 3 platte• 35Mbyte ha1d disk 8" drive $4495.00 
BWSOCWNMCP Enclosu1eand Powe• Supply lor D•ive $ 550.00 
:YZ:H[

0
\v]:̂ _::vs`a:bcTELY: $6240.00

Y()U SA VE $2245.00 

MACROTECH International Corp. t111 

5- 1 00 IEEE/696 DYNAMIC RAM
(WACROTECH MAX

UP TO 1 MEGABYTE!!
See Page 1 34 For More Details · . 

Features: 
• S-1 00/IEEE-696 lull comoalibilily
• Vanous configurations - lield upgradeable. 256 K 384 K- 5 1 2 K - and

1 Megabyte'
• High speed - 6MHz m 8 bit enwonments and B M Hz m 1 6  bit environ­

ments :. i th no wa11 states 
• Under CP/M 2.2' . CP/M 10 · CP/M 86' or MP/M I I ' .  all 01 part oi lhe 

0 SANVO 

1 3" RGD MONITOR 
IDEAL FOR I BM, SANYO, EAGLE, AND 
MANY OTHER COMPUTER SYSTEMS 

Regular Price: $795 00 

۷:۶۵E
B⿸YDI.i.�Ѥ

BWSYOVMC601 3  Composite (Wt 35 1bs ) $449.00 

1 2" G R EEN SCR EEN 
VI DEO M O  NITO R

64 Column Display Regular Price: $1 1 9.00

SALE
PRICE  $75.00

BWSYODM21 1 2  (Sh. Wt 16 lbs ) 
memo'Y may be dev•ded belween sy>ģem memo•y and virlual disk 80 Column Display Regular Price: $1 99.00

• M3 Memo"! mapping oplion 1018-bil environmenls (Translaled 1 6-bil 
logical address lo 24-bit phys•cal add•ess). Gives Z-80. 8080. 01 SALE $ 1  59 008085 1 6  MEG •ddress space

• OMA fully supporled m accordance wilh IE  EE/696 PH I CE• •• Low pOwer consumplion· 4 0 Amps II MEG): 10 Amps (256K) •
• 6 Layer HOST and 4 layer "piggy-back·· card lor noise-free operalion
• Fully socketed - Augat HOLTITE'" zero profile sockels on all ICs 
ORDERING INFORMATION: The 256K and 384K vers1ons include the fully .༘ sockeled Hosl card The 5 1 2  K and larger versions also incl11dc thr. fully 
socketed ··piggy-bock· card. To order lhe M3 Memol'{ M apping Oplion. 
add M3 lo lhe end of lhȐ pari number and add $90.00 10 the price. 
Part Number Descrtptlon Our Price 

BWMACMAX256 256K Dynamic RAM IA&D $ 1 225.00 
BWMACMAX384 384K Dynamic RAM IA&D $1467.00 
BWMACMAX512 5 1 2 K  Dynamic RAM IA&D $1880.00 
BWMACMAXM 1 MEG Dynamic RAM IA&D $2449.00 
BWMACMAXTM MAX Technical Manual $ 15.00 
BWMACMAXVDSK MAX Virtual Disk Sollware supplied or; $ 25.00 

8" S/0 Disk 

MACROTECH UPGRADE KITS 

Part Number Oescrtptlon llsl Prtce Our Price 

BWTAXRGB1 Medium Resolulion/31 0  lines $399.00 $379.00 
BWTAXRGB3 Super High Res./630 lines $699.00 $659.00

(Shipping Weight: 30 lbs. e;-�ch) 

INTERFACE DOARDS AND CADLES 

BWTAXAPPLEZRGB RGB inlertace lor Aple II 
BWTAX411J.80 RGB 80 coL int lor Apple l ie 
BWTAXiBMRGB RGB cable lor IBM PC'" 
BWTAXRGBAPL HGB cable lor Apple lie and Il l

($hipping Weight: 1 lb on C(!Ch) 

$ 1  49.00 $139.00 
$ 1 99.00 $185.00s 1 9.00s 1 9.00 

$1 99.00
OUR LOWEST PRICED PRINTER! 
BWAXMGP1DOA 30 cps; 80 coL do\ matrix I l l lbs.) • $1 99.00 

Printers for Atori or Commodore. 
JUST PLUG AND RUN! 

. . 
Complete WHh Buill·ln Interface Cables! 

BWAXMAT1 0DA for ATARI 
BWAXMCD100A lor Commodore 

$229.00 
$229.00

MORROW il
LETTER QUALITY PRINTERS 
Part Nu'!lber Descrtptlon Ust price Our Price 

BWMDSMP200 200 cps w/RS232 serial inlertace $950.00 $795.00 
(Shipping weight 35 lbs.) 

BWMDSMPT50TK MP200 lraclor feed $125.00 
BWMDSMP100 12 cps friclion/pin feed $595.00 $495.00

w/parallel interfacePP.lNT WHEEl 
BWSRPCOURiER1D Courier 1 0  pica $16.95 
BWSRPCOURiER12 Courier 1 2. elite $1 6.95 
BWSRPMDDERN Proporlional lype $16.95 
BWSRPSCRiPT Scripl elile $16.95 

COEX 80F/T
Friction and Pin Feed Standard 

BWCDX80FT Parallel lnlertace; 80 Ģps $249.00 
BWCDX80FTSER Serial lnlertace; 80 cps $249. 00 

GEMINI  1 0X 6 1 5  
BWGEM10X 1 20 cps Parallȑl lnt 80 coL (20 lbs.) 
BWGEM15 1 00 cps Parallel lnt 1 3 2  coL (26 lbs.) 
BWGEMSERiNT Serial interlace card !01 GEM1 5  11 lb.) 
BWGEMSERiNTX Serial  inlerlace lor G E M l OX (1 lb.) 
BWGEMSERiNTX4K Serial inlerlace & 4 K buHer lor GEM 1 OX 

OKIDA TA 
BWOKiDAT112AT TRACTOR INCLUDED (25 lbs) 
BWOKiDAT113AT TRACTOR INCLUDED (35 lbs) 
BWOKiDAT92AP OKIDATA 92A Parallel (25 lbs.) 
BWOKiDAT92AS OKIOATA92A Serial (25 lbs ( 
BWOKIDAT92AT OKIOATA92A Traclor (2 lbs.) 
BWDKiDAT93AP OKIDATA93A parallel (35 lbs.) 
BWOXIDAT93AS OKIDATA93A Serial (35 lbs.) 

$319.00 
$459.00 

$85.00 
$ 59.00 
$l l9.DO 

$480.00 
$599.00s 79.95 
$830.00 
$995.00

MANNESMANN TALLY
LETTER OUALITY DOT MATRIX PRINTER
• 1 60 cps 

. 
• Traclor and friclion feed

• 40 cps (Lefler qualify) • "Bullei- Proof' casl frame
• Serial & Parallel lnlerface wilh melal cabinel
• Double wide characlers 
BWTALMT16Dl 1 60 cps 80 col (21 lbs.) $569.00 
BWTALMT180l 1 60 cps 1 32 cot (28 lbs.) $784.00

QUME LETTER QUALITY 
RWOMES945 

. 
4 5  cps Sprint 9 serial (49 lbs.) 

BWOMES955 55 cps Sprinl 9 serial (49 lbs.) 
BWOMES1 140 40 cps Sprint 11 (45 lbs.) 
BWOMESI I RS232 RS232 Module lor Sprinl 1 1  (3 lbs.) 
BWOJIIES1 1 CENT Centronics parallel lor Sprint 1 1  (3 lbs.) 
8WQMESIT IEEE488 IEEE488 Module l01 Sprint I I  (3 lb&) 
BWQMESl l iBM IBM module for Sprinl 1 1 (3 lbs.l 
BWOMEBDT Bi·Direclional Traclor (9 lbs.) 
BWOMEWB Wire baskel li lbs.) 

Cui Sheet Feeder (20 lbs.) 

$1 789.00 
$2195.00 
$1389.00s 99.00s 99.00s 99.00 
$ 99.00 
$ 349.00s 85.00 

849.00 

Each MAX board is upgradeable in 1 28K incremenls. Each upgrade
•ncludes Ihe RAMs and Ihe proprielary PALs (Programmable Array Logic)
required to change the board addressing. Call or wrne for upgrade kits not
listed. 

- PRIORITY ONE ELECTRONICS -..=.. 9161 Deenng Aveo. Chotswor th CA 9131 1  
. . . . 

BWMACMKT23 
BWMACT!IKT2M 
BWMACMKT3M 
BWMACMirnM 

Irom 256K to 384 K
Upgrade from 256K to 1 MEGABYTE 
Upgrade from 384K to I MEGABYTE
Upgrade from 512K lo 1 MEGABYTE 

s 265.00 
$1 747.00 
$1500.00 
$1005.00 

TeronȒȓ!ȔcTȕ'!ecȖ��
PING & HANDLING of S3 00 !Of the firs! J ibs plus40¢ lor each addilional pound. Orders over 50 lbs. sent lreight collect. Just in case. include your phone n11mber. Prices
sub]ec· to r.hange wrthou1 no· ice. We will do our best to mamtarn pnces lhfOugh Noverr.Ȩ1er. 1 983 Many quanlities are limited. Sorry. no rainchecks. no refunds or exchang­
es on sale rneH:Il;mdise Credit Card orders will be chcuged appropnate frergllt Sale pnces for prepaid orders only. We are not responsible for typographrcal errors 

STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (71 4) 660-141 1 
Circle 370 on inquiry card. . 
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74LS173 .69 
74LS01 .25 74LS174 
74LS02 .25 74LS175 

74LS181 2.15 
.24 74LS189 8.95 

8035 59.95 74LSOO 
2101 256 X 4 (450ns) 1.95 8039 3.95 
5101  256 X 4 (450ns) (cmos) 3.95 I N S-8060 7.95 
2102-1 1024 X 1 (450ns) .89 INS-8073 19.95 74LS03 .2521 02L-4 1024 X 1 (450ns) (LP) .99 8080 6808 13.90 74LS042 1  02L-2 1024 X 1 (250ns) (LP) 1 .49 8085 6809E 1 9.95 
2 1 1 1  256 X 4 (450ns) 2.49 8085A-2 6809 1 1  .95 
2 1 1 2  256 X 4 (450ns) 2.99 8086 6810 2.95 
2 1 1 4  1 0 2 4  X 4 (450ns) 8/9.95 8087 6820 4.35
21 1 4-25 1 024 X 4 (250ns) 8/10.95 8088 6821 3.252 1 1  4L-4 1 024 X 4 (450ns) (LP) 8/12.95 8089 6828 14.9521 1 4L-3 1 024 X 4 (300ns) (LP) 8/13.45 

8155 6840 1 2 .95 21 14L-2 1 024 X 4 (200ns) (LP) 8/13.95 
TC5514 1024 X 4 (650ns) (cmos) 2.49 81 55-2 6843 34.95 74LS14 .59 74LS197 .79 
TC5516 2048 X 8 (250ns) (cmos) 9.95 8156 6844 25.95 
2147 4096 X 1 (SSns) 4.95 8185 6845 1 4.95 74LS20 
TMS4044-4 4096 X 1 (450ns) 3.49 8185-2 6847 1 1  .95 
TMS4044-3 4096 X 1 (300ns) 3.99 8741 6850 3.25 
TMS4044-2 4096 X 1 (200ns) 4.49 8748 6852 5.75 74LS26MK41 1 8  1 024 X 8 (250ns) 9.95 6860 9.95 
TMM201 6-200 2048 X 8 (200ns) 4.15 6875 6.95 74LS28TMM2016-1 50 2048 X 8 (1 50ns) 4.95 6880 2.25 
TMM2016-100 2048 X 8 (1 OOns) 6 .15  6883 22.95
HM611 6-4 2048 X 8 (200ns) (cmos) 4.75 

8202 68047 24.95 74LS33HM61 1 6-3 2048 ic 8 (150ns) (cmos) 4.95 
68488 19.95H M 6 1 1  6-2 2048 X 8 (120ns) (cmos) 8.95 Z80B-CPU 8203 

6800 = 1 M  H Z  HM611 6LP-4 2048 X 8 (200ns) (cmos)(LP) 5.95 Z80B-CTC 8205 
HM61 1 6LP-3 2048 X 8 (1 50ns) (cmos)(LP) 6.95 Z80B-PIO 8212 74LS40 .25 74LS257 
H M 6 1 1  6LP-2 2048 X 8 (1 20ns) (cmos)(LP) 1 0.95 

Z80B-DART 8214 74LS42 
Z-6132 4096 X 8 (300ns) (Oslat) 34.95 

Z80B-SI0/2 39.95 8216 74LS47 .75 74LS259 2.75 
8 1 92 X 8 (150ns) (cmos) 49 8224 74LS48 .75 74LS260 .59ZILOG 8226 74LS49 .75 74LS266 

8228 74LS51 

D Y N A M I C  R A M S  8237 74LS54 .29 74LS275 3.35 
8237-5 74LS55 .29 74LS279 .49 
8238 4.49 74LS63 1.25 74LS280 1 .98 

TMS4027 4096 X 1 (250ns) 8243 4.45 
UPD411 4096 X 1 (300ns) 32.768 khz 1 .95 

8250 10.95 74LS74 .35 74LS290 .89MM5280 4096 X 1 (300ns) 1.0 mhz 4.95 
8251 4.49 74LS75MK4108 8192 X 1 (200ns) 1.8432 4.95 
8253 6.95 74LS76 .39 74LS295 .99MM5298 8 1 92 X 1 (250ns) 2.0 3.95 
8253-5 7.95 74LS78 .49 74LS298 .894 1 1 6-300 1 6384 x 1  (300ns) 2.097152 3.95 
8255 4.49 1 M H Z  74LS83 .60 74LS299 1 .75 4 1 1 6-250 16384 X 1 (250ns) 2.4576 3.95 
82ss-s 5.25 4.954 1 1  6-200 16384 X 1 (200ns) 3.2768 3.95 

7.95 6.95 74LS86 .394 1 1 6-150 16384 X 1 (1 50ns) 8257
3.579545 3.95 8.954 1  16-120 1 6384 X 1 ( 1  20ns) 8257-5 8.95 

1 6384 X 1 (150ns) (Sv) 4.0 3.95 
8259 6.90 9.952 1 1 8  

5.0 3.95 4.35MK4332 32768 X 1 (200ns) 8259-5 7.50 
41 64-200 65536 X 1 (200ns) (Sv) 5.0688 3.95 

8271 79.95 7.95 
4164-150 65536 X 1 (1 SOns) (Sv) 5.185 3.95 

8272 39.95 9.95 
MCM6665 65536 X 1 (200ns) (5v) 5.7143 3.95 

8275 29.95 22.50 74LS96 .89 74LS366 .49
TMS4164-15 65536 X 1 (150ns) (5v) 6.0 3.95 

8279 8.95 1 1  .85 74LS1076.144 3.95 
8279-5 10.00 74LS109 .39 74LS3686.5536 3.95 
8282 6.50 6.95 74LS 1 1 2  .39 74L5373

E P R O M S  8.0 3.95 
8283 6.50 9.95 74LS1 1 3  .39 74L5374 1.3910.0 3.95 
8284 5.50 1 1  .95 74LS 1 1 4  .39 74L5375 

1702 256 X 8 (1 us) 4.50 10.738635 3.95 
8286 6.50 27.95 74LS122 

2708 1024 x 8 (450ns) 3.95 14.31 8 1 8  3.95 
8287 6.50 1 1 .95 74LS123 

2758 1024 x 8 (450ns) (5v) 5.95 15.0 3.95. 
8288 25.00 74LS124 2.90 74LS379 1 .35 

2716 2048 x 8 (450ns) (5v) 3.95 1 6.0 3.95 
74LS125 

2716-1 2048 x 8 (350ns) (Sv) 5.95 1 7.430 3.95 
74LS126 .49 74LS386 

TMS2516 2048 x 8 (450ns) (Sv) 5.50 1 8.0 3.95 
74LS132 

TMS2716 2048 x 8 (450ns) 7.95 18.432 3.95 

TMS2532 4096 x 8 (450ns) (Sv) 5.95 20.0 3.95 

2732 4096 x 8 (450ns) (5v) 4.95 22. 1 1 84 3.95 6.95 
74LS137 .99 74LS399 1 .49 

2732-250 4096 x 8 (250ns) (Sv) 8.95 1771 3.95 

2732-200 4096 x 8 (200ns) (5v) 1 1 .95 1791 6.95 

2732A-4 4096 x 8 (450ns) (Sv) (21vPGM) 6.95 1793 9.95 

2732A 4096 x 8 (250ns) (Sv) (21vPGM) 9.95 1795 3.95 
74LS147 2.49 74LS624 

2732A-2 4096 x 8 (200ns) (5v) 2 1 vPGM) 1 3.95 6845 
1 797 9.95 

74LS148 1.35 74LS640 2.20 
2764 8 1 92 x 8 (450ns) (Sv) 9.95 68845 

2791 8.95 
74LS151 .55 74LS645 2.20 

2764-250 8 1 92 x 8 (250ns) (Sv) 14.95 HD46505SP 
2793 7.95 

74LS153 
2764-200 8 1 92 x 8 (200ns) (Svj 24.95 6847 2795 8.95 

74LS154 1.90 
TMS2564 8192 x 8 (450ns) (5v) 17.95 MC1372 

2797 INS8250 1 0.95 
74LS155 .69 74LS670 1 .49 

MC68764 8192 x 8 (450ns) (5v) (24 pin) 39.95 68047 
6843 GEN ERATO RS 74LS156 .69 74LS674 14.95 

1 28 1 6384x8 (300ns) (Sv) 29.95 8275 
8272 

BIT-RATE 74LS157 .65 74LS682 3.20UPD765
7220 

MB8876 1 1  .95 74LS158 .59 74LS683 3.20 

E P R O M  E RA S E R S  
CRT5027 

MB8877 1 1 .95 74LS160 .69 74LS684 3.20 
CRT5037 

1 691 1 2.95 74LS161 .65 74LS685 3.20 
TMS9918A 16.95 74LS162 .69 74LS688 2.40Capaclly Intensity 143 

1 0.95 74LS163 .65 74LS689 3.20Timer Chip (uW/Cm') 
MM5307 1 0.95 74LS1649 8,000 

FUNCTION 74LS165 .95 8 1  LS96 1 .49 9 8,000 
3.95 74LS166 1 .95 81 LS97 1 .49 1 2  9,600 
1 .49 74LS168 1 .7 5  81 LS98 1 .49 30 9,600 
3.75 74LS169 1 .7 5  25LS2521 2.8025 17,000 

74LS170 1 .49 25LS2569 4.2542 17,000 
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74LS05 .25 74LS190 .89 
74LS08 .28 74LS191 
74LS09 .29 74LS192 
74LS10 74LS193 
74LS11 .35 74LS194 
74LS12 .35 74LS195 .69 
74LS13 .45 74LS196 

74LS15 74LS221 
74LS240 

74LS21 .29 74LS241 .99 
74LS22 .25 74LS242 

74LS243 .99 
74LS27 .29 74LS244 1 .29 

74LS245 1 .49 
74LS30 .25 74LS247 
74LS32 .29 74LS248 

74LS249 .99 
74LS37 .35 74LS251 
74LS38 .35 74LS253 

.59 
74LS258 

74LS273 

74LS73 .39 74LS283 

74LS293 .89 

74LS85 .69 74LS323 3.50 
74LS324 1.75 

74LS90 .55 74LS352 1.29 
74LS91 .89 74LS353 1.29 
74LS92 .55 74LS363 1 .35 
74LS93 .55 74LS364 1.95 
74LS95 .75 74LS365 .49 

74LS367 

1.39 

74LS377 1 .39 
.79 74LS378 1 .1 8  

74LS385 3.90 

74LS390 1 . 1 9  
74LS133 74LS393 1 .1 9  
74LS136 74LS395 1.19 

74LS138 74LS424 2.95 
74LS139 74LS447 
74LS145 1.20 74LS490 1.95 

74LS668 1 .69 
74LS669 1.89 

8 1  LS95 1 .49 



AS 

.1 9  . 

. 1 9  

.29 
7408 .24 
7409 .55 

7411 .25 . 55 

.49 

.25 

.85 

.35 .85 

.29 .69 

.29 

.45 .75 

.75 

.69 
.75 

7447 

.23 .79 

.29 

.34 

.33 

.45 

.59 

.35 .75 

.55 

.70 
7497 

.75 

.85 

.45 

1

7400 . 19 LM301 .34 LM340 (see 7800) LM566 1 .49 L M 1 558H 3.10 CA 3023 2.75 C A  3082 1 .65 
7401 LM301 H .79 LM348 .99 LM567 .89 L M 1  800 2.37 CA 3039 1 .29 CA 3083 1 .55 4000 .29 4528 

7402 1 9  LM307 .45 LM350K 4.95 NE570 3.95 L M 1 8 1 2  8.25 CA 3046 1 .25 CA 3086 .80 4001 .25 4531 

7403 LM308 .69 LM350T 4.60 NE571 2.95 L M 1  830 3.50 CA 3059 2.90 CA 3089 2.99 4002 .25 4532 

7404 . 1 9  LM308H 1 . 1 5  LM358 .69 NE590 2.50 L M  1 871 5.49 CA 3060 2.90 CA 3096 3.49 4006 .89 4538 

7405 .25 74145 .60 LM309H 1 .95 LM359 1 .79 NE592 2.75 L M 1  872 5.49 
CA 3065 1 .75 CA 3 1 30 1 .30 4007 .29 4539 

7 4 1 47 1 .75 LM309K 1 .25 LM376 3.75 LM709 .59 L M 1  877 3.25 
CA 3080 1 .1 0  C A  3 1 4 0  1 . 1 5  4008 .95 45417406 .29 CA 3081 1 .65 CA 3146 1 .85 L M 3 1 0  1 .75 LM377 1 .95 LM710 .75 LM1 889 1 .95 4009 .39 45437407 CA 3 1 60 1 . 1 9

L M3 1 1  .64 LM378 2.50 LM7 1 1  .79 LM1 896 1 .75 4010 .45 4553 

LM31 1 H  .89 LM380 .89 LM723 .49 U L N 2003 2.49 

T l  
401 1 .25 4555 

74 10 . 19 74152 .65 l M 3 1 2 H  1 .75 LM380N-8 1 . 1 0  LM723H .55 LM2877 2.05 401 2 .25 4556 

L M 3 1 7 K  3.95 LM381 1 .60 LM733 .98 LM2878 2.25 TL494 4.20 75365 1 .95 
401 3 .38 4581 

7412 .30 74154 1 . 25 L M 3 1 7T 1 . 1 9  LM382 1 .60 LM741 .35 LM2900 .85 TL496 1 .65 75450 .59 
4014 .79 4582 

7413 .35 7 4 1 55 .75 LM31 8 1 .49 LM383 1 .95 LM74 1  N - 1 4  .35 LM2901 1 .00 TL497 3.25 75451 .39 4 0 1 5  .39 4584 

7414 L M 3 1 8 H  1 .5 9  LM384 1 .95 LM74 1 H  .40 LM3900 .59 75107 1 .4 9  75452 .39 4 0 1 6  .39 4585 

7416 L M 3 1 9 H  1 .90 LM386 .89 LM747 .69 LM3905 1 .25 751 1 0  1 .95 75453 .39 4 0 1 7  .69 4702 

7417 .25 74159 1 .65 L M 3 1 9  1 .25 LM387 1 .4 0  LM748 .59 LM3909 .98 75150 1 .95 75454 .39 4 0 1 8  .79 74COO 

7420 . 19 74160 LM320 (see 7900) LM389 1 .35 L M 1 0 1 4  1 . 1 9  LM3911 2.25 75154 1 .95 75491 .79 4 0 1 9  .39 74C02 

7421 .35 LM322 1 .65 LM390 1 .95• L M 1  303 1 .95 LM3914 3.95 7 5 1 88 1 .25 75492 .79 4020 .75 74C04 

7422 LM323K 4.95 LM392 .69 L M 1 3 1 0  1 .49 LM391 5 3.95 
75189 1 .25 75493 .89 4021 .79 74C08 

7423 LM324 .59 LM393 1 .2 9  M C 1  330 1 .69 LM3916 3.95 
75494 .89 4022 .79 74C 1 0  

7425 .29 74164 .85 LM329 .65 LM394H 4.60 M C 1 349 1 .89 MC4024 3.95 4023 .29 74C 1 4  
7426 .29 74165 .85 LM331 3.95 LM399H 5.00 M C 1 350 1 . 1 9  MC4044 4.50 B l  F E T  4024 .65 74C20 
7427 74166 1 .00 LM334 1 . 1 9  NE531 2.95 M C 1 358 1 .69 R C 4 1 36 1 .25 4025 .29 74C30 
7428 .45 74167 2.95 LM335 1 .40 NE555 .34 M C 1 372 6.95 

TL071 .79 TL084 2 . 1 9  4026 1 .65 74C32RC4151  3.95 TL072 1 . 1 9  LF347 2.197430 . 1 9  74170 1 .65 LM336 1 .75 NE556 .65 L M 1 4 1 4  1 .59 LM4250 1 .75 TL074 2 . 1 9  L F 3 5 1  . 6 0  
4027 .45 74C42 

7432 .29 74172 5.95 LM337K 3.95 NE558 1 .50 L M 1  458 .59 LM4500 3.25 TL081 .79 LF353 1 .00 
4028 .69 74C48 

7433 LM337T 1 .95 NE561 24.95 L M 1 488 .69 RC4558 .69 TL082 1 . 1 9  LF355 1 . 1 0  4029 .79 74C73 
7437 .29 74174 .89 LM338K 6.95 NE564 2.95 L M 1  489 .69 L M 1 3080 1 .29 TL083 1 . 1 9  LF356 1 . 1 0  4030 .39 74C74 

.89 LM339 .99 LM565 .99 LM1 496 .85 L M 1  3600 1 .4 9  LF357 1 .40 4034 1 .95 74C76 
7440 . 1 9  74176 .89 L M 1  3700 1 .49 4035 .85 74C83 

4040 .75 74C85 
7443 .65 74178 1 . 1 5  H ኡ T0-5 CAN T ኡ T0-220 K አ T0-3 4041 .75 74C86 

• 042 .69 74C89

74500 I NTERFACE 
4043 .85 74C90 

V O LTA G E 4044 .79 74C93 
8T26 1 .59 4046 .85 74C95 

74500 .32 7 4 5 1 68 3.95 8T28 1 .89 R E G U LATO R S  4047 .95 7 4 C 1 07 
74502 .35 745 1 69 3.95 8T95 .89 4049 .35 7 4 C 1 50 
74503 .35 745 1 74 .95 8T96 .89 7805T .75 7905T .85 4050 .35 7 4 C 1 5 1  
74504 .35 7 4 5 1 7 5  .95 8T97 .89 78M05C .35 7908T .85 4051 .79 7 4 C 1 54 
74505 .35 7451 8 1  3.95 8T98 .89 7808T .75 7912T .85 4053 .79 7 4 C 1 57 
74508 .35 7 4 5 1 8 2  2.95 O M 8 1 3 1  2.95 7812T .75 7915T .85 4060 .89 74C1 60 

7470 .35 74194 .85 74509 .40 745188 1 .95 OP8304 2.29 7815T .75 7924T .85 4066 .39 74C 1 6 1  
7 4 5 1 0  . 3 5  745 1 89 6.95 058833 2.25 7824T ."75 

7905K 4068 .39 7 4 C 1 62 1 .49 
745 1 1  .35 745 1 94 1 .4 9  058835 1 .99 

7805K 1 .39 791 2 K  1 .49 4069 .29 7 4 C 1 63 
745 1 5  .35 745195 1 .49 058836 .99 

7812K 1 .39 7 9 1 5 K  4070 .35 7 4 C 1 64 
058837 1 .65 1 .49 

74520 .35 745 1 96 1 .49 7815K 1 .39 7924K 1 .49 4071 .29 74C1 65 
7476 .35 74199 1 .35 74522 .35 745 1 97 1 .49 058838 1 .30 

7824K 1 .39 4072 .29 74C 1 73 
7480 .59 74221 1.35 74530 . 35 745201 6.95 MISC . 79L05 .79 4073 .29 7 4 C 1 74 
7481 1 . 1 0  74246 1 .35 74532 .40 745225 7.95 TM599532 

78L05 .69 79L 1 2  .79 4075 .29 7 4 C 1 75 
7482 .95 74247 1 .25 74537 .88 745240 2.20 U L N2003 

78L12 .69 79L 15 .79 4076 .79 7 4 C 1 92 
7483 .50 74248 1 .85 74538 .85 745241 2.20 3242 

78L15 .69 
LM323K 4.95 4078 .29 7 4 C 1 93 

74540 .35 745244 2.20 3341 78H05K 9.95 UA78540 1 .95 4081 .29 74C 1 95 
7486 .35 74251 .75 74551 .35 745251 .95 MC3470 78H12K 9.95 4082 .29 74C200 5.75 
7489 2 .15  74259 2.25 74564 .40 745253 .95 MC3480 4085 .95 74C221 1 .75 
7490 .35 74265 1 .35 74565 .40 745257 .95 1 1  C90 

K ኢ T0-3 4086 .95 74C244 2.25 
74574 .50 745258 .95 95H90 4093 .49 74C373 2.45 

7492 .50 74276 1 .25 74585 1 .99 745260 .79 251 3-001 UP 4098 2.49 74C374 2.45 
74586 .50 745273 2.45 251 3-002 LOW 4099 1 .95 74C901 .39 

7494 .65 74283 2.00 7451 1 2  .50 745274 1 9.95 1 4409 1 2.95 74C902 .85 
74284 3.75 745 1 1 3  .50 745275 1 9.95 1 4 4 1 0  1 2.95 74C903 .85 
74285 3.75 7451 1 4  .55 745280 1 .95 1 4 4 1 1  1 1 .95 74C905 1 0.95 

2.75 74290 .95 745124 2.75 745287 1 .90 1 4 4 1 2  1 2.95 74C906 .95 
745132 1 .24 745288 1 .90 1 4 4 1 9  7.95 74C907 1 .00 
745133 .45 745289 6.89 .95 74C908 2.00 

74109 .45 74351 2.25 745134 .50 745301 6.95 .65 74C909 2.75 
74365 .65 745135 .89 745373 2.45 1 .95 74C910 9.95 

741 1 1  .55 74366 .65 745 1 38 .85 745374 2.45 .85 74C9 1 1  8.95 
741 1 6  1 .55 74367 .65 745139 .85 745381 7.95 .85 74C912 8.95 
74120 1 .20 74368 .65 7451 40 .55 745387 1 .9 5  .85 74C914 1 .95 
74121 .29 74376 2.20 7451 5 1  .95 7454 1 2  2.98 1 .25 74C915 1 . 1 9  
74122 74390 1 .75 745153 .95 745471 4.95 1 .79 74C91 8 2.75 
74123 74393 1 .35 745157 .95 745472 4.95 1 .55 74C920 17.95 
74125 74425 3 . 1 5  745158 .95 745474 4.95 .89 74C921 1 5.95 
74126 74426 .85 7451 6 1  1 .95 745482 1 5.25 .39 74C922 4.49

74490 2.55 745162 1 .95 745570 2.95 .79 74C923 4.95 
7451 63 1 .95 745571 2.95 1 .25 74C925 5.95 

1 .25 74C926 7.95 
1 .95 74C928 7.95 

74C929 1 9. 

S O U N D  C H I PS 
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74132 .45 

7 4 1 36 .50 

74 141  .65 

74142 2.95 
74143 2.95 

74 148 1 .20 

74150 1 .35 

. 19 74151 


74153 


74156 .65 

7 4 1 57 .55 


7 4 1 6 1  
 .69 

74162 

74163 


74173 


7438 .29 74175 


7442 .49 74177 


7444 
 74179 1.  75 

7445 .69 74180 

7446 .69 7 4 1 8 1  2.25 


.69 74182 .75 

7448 .69 74184 2.00 

7450 . 1 9  74185 2.00 

7451 .23 74190 1 . 1 5  

7453 
 .23 74191 1 . 1 5  


74192 
7454 

7460 .23 74193 .79 


7472 
 74195 .85 

7473 
 74196 
 .79 

7474 
 74197 .75 

7475 
 74198 1 .35 

7485 
 74249 1 .95 

7491 .40 74273 1 .95 


7493 
 74279 


7495 

7496 


74100 1 .75 74293 

74107 .30 74298 


741 10 
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TANTALUM D I S C  
6V 10V 15V 20V 25V 35V 50V 1 0  pf 50V .05 470 50V 

22 50V .05 560 50V.22uf .40 


SPECTACULAR FALL SAVINGS! 
(QUANTITIES L I M ITED!) 

RF MODULATOR (ASTEC UM1 082) 

* PRESET TO CHANNEL 3 NOW 
* USE TO BUILD ONLY 

TV-COMPUTER I NTERFACE $695* +5 VOLT OPERATION 

POWER IDEAL FOR HOBBYIST, BENCHWORK 
AND DO-IT-YOURSELFERS! 

SUPPLIES 90-DAY WARRANTY! 
NEW AND UNUSED!! 

ASTEC AA1 1 1  90 
* QUAD OUTPUT SWITCHING NOW 

D ESIGN AS USED IN APPLE I l l  ONLY 
* +5 @ 4A· -5 @ 25A $5990* +1  2 @  2 .5A; -1 2  @ .30A; 1 5.5"x4.5"x2" 

SIGMA InSTRUMEnTS 
Model 2PC2241 

* DES IGNED FOR D EC EQUIPMENT NOW 
* FUSE PROTECTED * L INEAR DESIGN ONLY 
* AUXI LIARY AC OUTLET $1 995* +5 @ 4A; - 15V @ 1 . 5A; 1 2.25"x4"x4.75" 

1 .00 MCA-7 
1 . 1 0  MCA-255 

.69 IL-1 
1 .75 ILA-30 
1 .25 ILQ-74 
1 .25 H 1 1 C5 
1 .00 T I  L-1 1 1  
1 .50 TIL-1 1 3  

D I O D E  S 2 N 9 1 8  .50 
MPS91 8 .25 
2N2102 .75 

5.1 volt zener 2N2218 .50 

1 2.0 volt zener 2N2218A .50 
(1 N91 4) switching 2N221 9 .50 
400PIV rectifier 2N2219A .50 

200PIV 1 .5amp bridge 2N2222 .25 

400PIV 1 .5amp bridge PN2222 .10 

Dip-Brid ge MPS2369 .25 
2N2484 .25 
2N2905 .50 

M U F F I N  F A N S  
2N2907 .25 
PN2907 . 1 25 

N EW U N-USED 2N3055 .79 

4.68"" Square 
3055T .69 
2N3393 .30 

3.125" Square 2N3414 .25 

HEAT S I N KS 2N3563 .40 

T0-3 style 
2N3565 .40 
PN3565 .25

T0-220 style 
MPS3638 .25 

SWITCHES MPS3640 .25 
PN3643 .25 
PN3644 .25 
MPS3704 . 1 5  
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.27 

.45 

.55 

.65 

.75 

1 .35 

1 .75 

MPS3706 
2N3772 
2N3903 
2N3904 
2N3906 
2N4122 
2N4123 
2N4249 
2N4304 
2N4401 
2N4402 
2N4403 
2N4857 
PN4916 
2N5086 
PN5129 
PN5139 
2N5209 
2N6028 
2N6043 
2N6045 
MPS-A05 
MPS-A06 
MPS-A55 
TiP29 
TIP31 
TIP32 

I C A P  A C I T O R S  

.40 

.35 

.45 .50 

.40 .40 .45 .45 

.45 .50 .60 

.75 

.35 .40 .45 .65 .85 

.90 

.45 .50 .55 .60 .65 .90 

.45 

.55 .90 

.70 .75 

1 .00 

.65 .80 .85 .90 1 .00 

.85 .90 

.85 .90 

1 .  25 

1 .00 1 .  35 

2.25 

1 .50 

3.25 

I C  S O C K ETS 
1-99 100 

8 pin ST . 1 3  . 1 1  
1 4  p i n  ST . 1 5  .1 2 
16 pin ST . 1 7  . 1 3  
1 8  pin S T  .20 . 1 8  
20 pin S T  .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 
64 pin ST 4.25 call 

ST • SOLDERTAIL 
8 pin WW .59 .49 

1 4  pin WW .69 .52 
1 6  pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1 .09 .98 
22 pin WW 1.39 1 .  28 
24 pin WW 1.49 1.35 
28 pin WW 1 .69 1.49 
40 pin WW 1 .99 1 .80 

W W  • WIRE WRAP 
16 pin Z I F  6.75 call 
24 pin ZIF 9.95 call 
28 pin ZIF 10.95 call 

Z I F  • ,TEXTOOL 
(Zero Insertion Force) 

33 
47 

100 50V .05 .02 50V 
220 50V .05 .05 50V 
330 50V .05 .1 12V 

M O N O LI T H I C  
.1 uf-mono SOV . 1 8  .47uf-mono 50V .25 

4.7 
35V 

4 7  

.30 

.60 
1 500 .70 
6000 16V .85 

L E D  LAMPS 
t -99 

.10 .09 

G reen . 1 5  
Jumbo 

Yellow . 1 8  . 1 5  

1 00/6.00 
UF D I S C  1 00/8 .00 
UF M O N O LI T H I C  1 00/1 5.00 

L E D  D I SPLAYS 
1.29 

MAN 74 .3'" cc .99 
FND-357 (359) .375" cc 1.25 
FND-500 (503) .5" cc 1 .  49 
FND-507 ( 5 1 0) .5" CA 1 .49 

R E  S I S  T O R S  

1 0 0  PCS. SAME VALUE 
1 000 PCS. SAME VALUE 

. 02 

Circle 246 on inquiry card. 

25 50V .05 680 50V 
27 50V .05 820 50V 

.33 .40 .45 
 50V .05 .001uf 50V 
50V .05 .001 5 50V.47 
 .50 


56 50V .05 .0022 50V.68 

68 50V .05 .005 50V 
82 50V .05 .01 50V 

. 1  50V 
.40 .45 


,60 '1 .65 .85 


E L E CT R O LY T I C  
RADIAL AXIAL 

.47uf 50V . 1 4  1 uf 50V . 1  4 

1 25V .14 
 1 6V . 1 4  


2.2 .15 10 1 6V . 1 4  


4.7 50V . 1 5  1 0  5 0 V  .16 

1 0  50V . 1 5  2 2  1 6V .14 

47 35V . 1 8  
 5 0 V  .20 

100 16V .18 100 1 5V .20 

220 35V .20 100 35V .25 

470 25V 1 50 25V .25 

2200 16V .60 220 25V .30 


330 16V .40
COMPUTER 500 1 6  V .42 


GRADE 1000 16V 
16V 

.6 "" cc 

.3 "" CA .99 


'f, WATT 5% CARBON FILM ALL 

STAND ARD VALUES 


FROM 1 OHM TO 1 0  MEG O H M  

5 0  PCS. SAME VALUE 

. 1 8  

.025 



C PU 's -

---

-- - --- --

; 

5.95 

25 
.75 

M I C R O C O M P U T E R  

H A R D W A R E  HANDB O O K  

F R O M  E L CO M P  - $ 1  4.95 

Over 800 pages of m a nufacturers data 

sheets on most c o m m o n l y  used I C's.  

I ncludes: 
* TTL - 74/74LS and 74F 
* C M O S  

* Voltage Regulators 

* M e m  ory - RAM, R O M .  E P R O M  
* 6800. 6500, Z80. 8080. 

8085, 8086/8 

* 	 MPU su pport & in terface -
6800, 6500. Z80. 8200. etc. 

B EST SELLI  N G  
B O O K S  

OSBORNE/MC G RAW-H ILL 
Apple I I  User's Guide . . .  . . . . . . .  1 6.95 

CRT Controller's Handbook . . . . • . . 9.95 
68000 Assembly Language 

Programming . . . . . . . . . . . . . .  16.99 

CBASIC User G u i d e  . . . . . . . . . . .  1 5  .00 


SYBEX 
Y o u r  First Computer . . . . . . . . . . . 8.95 
The CP/M Handbook . . . . . . . . . .  14.95 
The PASCAL Handbook . .  . . . .  . . 1 8.95 
Microprocessor In terfacing 

Techniques • . . . . . . . . . . . . . . .  1 7.95 


TRANS FO R M E R S  

FRAME STYLE 

12.6VAC 2amp 

12.6VAC CT 2amp 

D I S K  D R I V E S  
TANDON 

TM1 00-1 5 , .. (FOR IBM) SS/DD 229.00 

TM1 00-2 5 · , .. !FOR IBM! DS/DD 259.00 


SHUGART 

SA 400L 5 '  , .. (40 TRACK) SS/DD 1 99.95 

SA 400 5 ,,, .  (35 TRACK) ss/oo 189.95 

PERTEC 
FD-200 5' ,.. .  ss/oo 1 79.95 
FD-250 5'''' DS/DD 199.95 

MPI 
249.00 

8" DRIVE SALE .

FD1 00·8 S 1·89 . 


S H U G A R T  8 0 1  E Q U  I V A L E NT 
SS/ 0 0  1 0  F O R  $ 1  75' E A .

FD200·8 $239 

S H U G A R T  8 5 1  E Q U  I V A L E N T  

OS/ 0 0  1 0  F O R  $220 E A .  

CABI N ETS FOR 51/4" DISK DR IVES 
CAB INET #1 529.95 

* D I M ENSIONS 8% x 5'o/t6 x 31o/t6" 
* COLOR MATCH ES APPLE 
* F ITS STAN DARD 5 '//' DRIVES, 

INCL. SHU GART 
* I NCLUDES MOUNTI NG 

HARDWARE AND FEET 

NOTE: Please include sufficient amount for 

shipping on above Items. 

CABINET #2 579.00 
* COM PLET E  WITH POWER 

SUPPLY, SWITCH, L I N E  
CORD, FUSE & STA N DARD 
POWER CONNECTOR 

* D I M  ENSIONS: 1 1  '12 x 5'1, x 3 1o/t6" 
* +5V @ 1 AMP, + 1 2V @ 1 .5 AMP 
* F ITS STAN DAR D  5 '/.' '  DR IVES 
* PLEASE SPECIFY 

G RAY OR TAN 

D I P  C O N N E CTO R S  

HIGH RELIABILITY COMPONENT RIB BON 

DESCR I PTION TOOLED ST IC CARR I ERS CABLE 
SOCKETS ( D I P  HEADERS) DIP PLUGS (I  DC) 

ORDER BY AU GATxx-ST ICCxx I D Pxx 

CONTACTS 8 

14 

1 6 

1 8  

20 

22 

24 

28 

40 

.99 

.99 

. 99 

1 .69 

1 .89 

1 .89 

1 .99 

2.49 

2.99 

.65 

.75 

.85 

1 .00 

1 .  25 

1 .25 

1 .35 

1 .50 

2 . 1 0  

1 .45 

1 .65 

2 . 50 

4 . 1 5  

12.6VAC CT 4amp 

12.6VAC CT 8amp 10.95 

25.2VAC CT 2amp 7.95 

PLUG CASE STYLE 

12VAC 250ma 3.95 

1 2VAC 500ma 4.95 

12VAC 1 a  mp 

1 2VAC 2amp 6.95 

DC ADAPATER 

6, 9, 1 2  VDC selectable with universal 

adapter 8.95 

NOTE: Please Include sufficient amount for Ribbon Cable 36 Pin Male 
shipping on above Items. Solder Cup 36 Pin Male 

G R EY MALE FEMALE 

R I  GHT ANGLE I DC 
SOLDER CUP 	 HOODS

PC SOLDER R I  BBON CABLE SINGLE COLOR COLOR CODED DESC R I PTION 
MALE FEMALE MALE FEMALE BLACK 

HOODI DBxxS HOOD-BOR DER BY DBxxP DBxxS DBxxPR DBxxSR I DBxxP 

CONTACTS 9 2.08 2.66 1 .65 2 . 1 8  3.37 
1 .60 5 . 1 3  --­1 5  2.69 3.63 2.20 3.03 4.70 
1 .25 6.84 1 .25 25 2.50 3.25 3.00 4.42 6.23 
2.951 0.08 ---37 4.80 7 . 1  1 4.83 6 . 1 9  9.22 
3.5050 6.06 9.24 --- --

CONTACTS 1 '  1 0' 1 '  1 0' 

1 0  .50 4.40 .83 7.30 
1 .60 3.69

4.80 1 .00 8.801 6  .55 

For order instructions see " I  DC Connectors" below. 1 .32 1 1 .60 1 .92 1 6.80 40 
1 2 . 1 0  2.50 22.001 .38 50 MOUNTING HARDWARE 1 .00 

I D C  C O N N E CTO R S  

5.70 1 .25 1 1 .00 20 .65 
6.60 1 .32 1 1 .60 .75 

26 6.60 1 .32 1 1 .60 

8.60 1 .65 1 4.50 34 .98 

DESCRIPTION SOLDER HEADER R I GHT ANGLE 
SOLDER HEADER WW HEADER R I  GHT ANGLE 

WW HEADER 
R I BBON 

HEADER SOCKET 
R I BBON 
HEADER 

R I  BBON 
EDGE CARD 

ORDER BY IDHxxS I DHxxSR I DHxxW I DHxxWR I DSxx I DMxx I D Exx 

CONTACTS 1 0  
20 

26 
34 
40 
50 

.82 
1 .29 

1 .68 
2.20 
2.58 

3.24 

.85 
1 .35 

1 .76 
2.31 
2.72 
3.39 

1 .86 

2.98 
3.84 
4.50 
5.28 
6.63 

2.05 

3.28 
4.22 
4.45 
4.80 
7.30 

1 .  1 5  

1 .86 
2.43 
3 . 1 5  
3.73 
4.65 

---
5.50 
6.25 
7.00 
7.50 
8.50 

2.25 
2.36 

? 65 
3.25 
3.80 
4.74 

ORDERING INSTRUCTIONS: I n sert the number of contacts in the position marked "xx" of the "order by" part n u  mber listed . Example: A 10 pin right angle solder style 

header would be IDH10SR. 

Circle 246 on inquiry card. 	 BYTE November 1983 715 



$40.95 $14.95 

M O N O C H R O M E  
VI E W M AX-80 . . . . . . . . . . . . . . . . . . . . . .  N OW O N LY S1 5995 
 N E C  J B 1 201 M - 20 M HZ G R E E N  

* 80 C o l  u m n  C a r d  f o r  A p p l e  I I +  
* V i d e o  S oft S w i t c h  * I n verse V i d eo 
* 2 Year Warranty 

V I E W M AX-80e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N EW S1 2995 

* 80 C o l  u m n  C a rd f o r  A p p l e  l i e  
* 64K R A M  E x p a n d a b l e  to 1 28 K  
64K R A M  U P G R A D E  $47.60 

G RA P H  M AX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S1  2995 

* H i  R e s o l u t i o n  G ra p h i c s  
* P r i nter  C a r d  
* C e n t ro n  i cs P a ra l  l e l  I nterface 

G ra p h max with Color a n d  Zoom O ptions . . .  . . . . . . . . . . .  $ 1 49.95 

Z - M AX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S1  3995 


* Z-80 C a r d  f o r  A p p l e  I I + 
** U se to R u n  C P M  P r o g ra m s  

C P M  D i s kette Avai  l a b l e  

ZENITH zvM-121 - 1  5 M H Z  GREEN s99 

T AXAN 1 8  M H Z  AMBER S1 39 


C O L O R  
A M D E K  C O L O R  1 - C O M P O S ITE S335 

N O  C.O.D. O R D E R S  PLEASE 

51f4" D I S K ETT E S  
VERBATIM DATALIFE 

SS/ D D  S O FT S EC T O R  . . . . . . . 29.95 

SS/ D D  1 0  S EC T O R  H A R D  . . . . 29.95

nASHUA 
SS/S D S O F T  S ECTOR $1 995 

W I T H  H U B  R I N G  . .  . . .  

Ask about our  full  BEST BUY 
l ine of Nashua diskettes 

P R I NT E R L I N K  
* Low Cost Centronics 

Para l l e l  I nterface with 
Cable and  Manua l  

* Seria l  I nterface - conn ects 
v i rtua l l y  any ser ia l  device 

* I n c l udes Cable 

T I M E L I N K  
* Real-T i m e  Clock Calendar  

With Alarm Featu re 

$5900 
S9900 

ALL WITH ONE YEAR WARRANTY 

OTHER ACCESSORIES FOR APPLE II  
TH U N D E R C L O C K  . . . . .  . . . . . . . . . . . . .  $ 1 29.95 


* Real-T i m e  Clock Calendar * Software I nc l  uded 
* Mountain Software Compatible * BSR Control Options Available 

KRAFT J O YSTI CK . . . . . . . . . . . . . . . . . . .  $49.95 

"The Cho ice of Profess ionals" 

APPLE COMPATIBLE 

POWER SUPPLY 


* Use T o  Power A p ple-Type Systems NOW 

* +5V @ 5A + 1  2 V  @ 3A ONLY 

-5V @ .5A - 1  2V @ .5A 
* I n struct ions I n c l u ded $7995 

JDR PRODUCTS 
J D R  H A L F-H E I G H T  D I S K  D R I V E  

* 3 5  Track w/App le  Contro l l e r  N EW 
* 40 Track Contro l ler  a n d  D O S  $23995Ava i  lab le  (Ca l l  for Pr ice)  

J D R  1 6K RAM CAR D  F O R A P P L E  I I+ s4495 
* 2 Y EA R  WAR R ANTY 

KIT WITH I N STRU CTI O N S  . . . . . . . . .  


B A R E  PC C A R D  . . . . . . . . . . . . . . . . . . . .  


J D R  C O O L I N G  FAN C L E AR A N CE SALE!  
* W i t h  S u rge  Protect ion $Q995* Q u a n ti t ies Are L i m i ted !  

MA SYSTEMS 
F D-35 D I S K  D R IV E  . . . . . . . . . . . . . . . . .  $229.95 


* Sh ugart  Mechan ism - Made i n  U .S .A .  
* D i rect Rep lacement  for  App le  D isk  I I  * 1 Year Warra nty 

C O NTR O L L E R  C AR D  . . . . . . . . . . . . . . .  $69.95 

* One Year Warranty 
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Ableidinger, 

Unclassified Ads 
FOR SALE: NEC APC includes 8086. dual 8-inch ! -mega­
byte floppy disks. 1 28K RAM. R5-232C. parallel. green display. 
detachable keyboard. CP/M-86. Computer Innovations C -86. 
and VEDIT. Almost a year old. Lists at S 46SO: asking S3900. 
Pete Gill. 1 7  Knowlton Rd.. Nashua. NH 03063. {603) 
882- 1  14S. WANTED: A CP/M 2.  2-compatible program for finding 
averages. etc. that will work for severa l bowling leagues. 
Hopefully. a public-domain program is available. Otherwise 
one to work fairly quickly. 8ev Elroy. 288SO 01' Mine Rd .. 
Hemet CA 92343. (7 1 4  ) 926-1 1 4 1 .  FOR SALE: AIM 6S. 4 K  RAM. BASIC. and Assembler. Set up 
as a portable unit in typewriter case with Gelcel battery pack. 
Asking s SOO. Chris Kosieracki. Bayview Estates. Devils Lake. 
NO S830 1 .  (70 1 )  766-42 1 1  days or 662-3S76 evenings.FOR SALE: Ampzilla power amp. 20Q-watt-per-channel unit 
is partially constructed with about 70% of parts. Price reflects cost 
of parts only: s I 00. Also. function generator that produces 

frequency. sine. triangle. and square waves: S3S.  Mark 
Mitckes. 1 38 Lake Hills Dr.. Oak Ridge. TN 3 7830. {6 1 SJ 
483-3 1  1 3 .  FOR TRADE: Apple I I  Plus progra ms: games. business. etc. 
Also. seeking Vl(-20 software. Will trade Apple for VIC. Send 

with your name and address. Matt Taylor. 32 Casale Dr. 
S, Warren, NJ 07060. FOR SALE: HP 9 1 00A vintage progra mmable desk calcula­
tor. Needs repair. Operato(s and programming manuals and 
40 magnetic cards included. Price negotiable. E. G. Vogt 4804 
Randolph Dr .. Annandale, VA 22003. (703) 7SD-2240. FOR SALE: Netronics Explorer SS with 5- 1 00 bus. 808S 
microprocessor. 8K Microsoft BASIC in ROM, 4K RAM, steel 
cabinet with fan and power supply. and a 300 bit per second 

that requires a video monitor. AU for 5300. William 
2009 Evansdale Dr .. Adelphi. MD 20783. WANTED: Correspondence with 6809 users. Also. an 

editor/assembler that will run on a Percom SBC/9 and LFD42 
under MPX/9. Any information concerning availability of such 
a product {or a viable altemative) will be greatly appreciated. 
Ken Fulton. 688 Powell Ave. 12. Morgantow n. wv 26SOS. 
{304) 296- 1 6  28. FOR SALE: VIC -20 with turtle graphics. 3K RAM. and road­
race cartridges. Also, C2N datasette plus over I 00 cassette pro­
grams. Joystick and paddles included. A S 380 system for S3SO 
or best oǘer. Stuart H. Brooks Jr .. Rt. 2 Sox 395, Stuarts Draft. 
VA 24477. WANTED: BYTE vols. I to 7 plus other collections of com­
puting journals and magazines. Send otters with shipping in­
cluded. Erwin R. Carrasco. POB S67. Valdivia, Chile, South 
America.FOR SALE: 55-SO {SwTPC) bus RAM boards. Two SwTPC 
MP/M 4K : S I S  each. One Seals 68KSC SK: S30. One DS&D 
1 6  K: S60. One Smoke 1 6  K: S7S.  William R. Hamblen. 

946 Evans Rd . .  Nashville. TN 37204. WANTED: Information from any surviving enthusiasts of 
Conway's game of Life. Have any new spaceships been 
discoverecl? the LǙe story up 10 date. I am writing a book: 
credit given for contributions. Anthony Barcellos. 9 1  S Capitol 
Mall. Room 43S. Sacramento, CA 9S8 1 4 .  FOR TRADE: I would like 1 0  swap TRS-80 Color Computer 
games or utilities. Send a cassette containing some of your pro­
grams and I will send it back with rhe best of mine. Jim Gannin­
ger. 2 1 49 Pardoroyal. Des Peres. MO 63 1 3 1  FOR SALE: S-1 00 2 1  L02 static RAM cards. Three SK God­
bout EconoRAM 11 boards: S40 each. One SK Processor Tech 
board: S40. One 4K Processor Tech board: S20. One 4K Altair 
dynamic board: s I S  . All were used in my working Altair. Ron 
Herman. RFD 2. Box 4SSK. Weare, NH 0328 1 .  FOR SALE: 5- 1 00  memory boards. Two North Star 1 6 K  
dynamic boards: s 1 00  each. One Morrow 1 6  K static board: 
s 1 00. One Vector Graphic SK static board: SSO. Mark Sauer­
wald. 8085 Caminito Mallorca. La Jolla. CA 9203 7.  FOR SALE: Development Boards for 80S I .  68000. 8048, 
80C48. COSMAC. 6809. Also. Centronics 779 printer. Vic 
Wintriss. 2S4 Sunset Dr .. Encinitas. CA 92024, {6 1 9) S66-3 9 1  1 .  FOR SALE: Three new Shugart SA400 SDSS disk drives. 3 S  
tracks. used by Apple. Rad io Shack, and others: s 1 3 S  each. Joe 
Gunter. RR2 Box 823. Lot 1 2  S. Pompano Beach, FL 33067. WANTED: S-1 00 64K static RAM board. For sale: Jade S-1 00 
64K dyn amic RAM board. fully populated. Kerry Crouse. 202 
Alfred St. Bridgeport. CT 0660S. {203) 8S2-7666. WANTED: Laser printer to use with 8-bit {or will upgrade to 
1 6-bit) S-1 00 computer. It may be new or used: I need super­
quality print-out It should also accept camera-digital Input {pic­
tures in-laser photos out). Rich Hartzog. POB 4 1 4  3 XF. 
Rockford. IL 6 1  1 1  0. WANTED: Any information on an APL interpreter for the 
8080 or 280; or a copy of Nybbles' library publication, An APL 
Interpreter 1n PascaL Also wanted: a source of Oume­
compatible daisy wheels for generating bar code. R. Cooper. 
c/o J.E. Sirrine Co .. 1 0000 Richmond. Houston. TX 77042. WANTED: Anything related to Ohio Scientific Challenger II 
computer. Memory. any interfaces. cassene software, etc. Will 
pay top dollar for good equipment Bill Chellberg, 448 Arlington 
Ave .. Elmhu rst. IL 60 1 26. ) 3 1 2  ) 279-4494. 

WANTED: Enhancements and expansion add-ons for IBM 
PC and technical-analysis programs for stock charting for Apple 
II and ISM PC. Norman F. Wiss Jr .. 1 2  Chestnut Place. Short 
Hills, NJ 07078. FOR SALE: Teletype Model 33 RO Primer with TRS-232 inter­
face and software driver on disk: 5300. Shugart bare-drive 
Model 400 with 3S tracks on one side. s I SO. Jay Cox. I S  Lake 
Dr. E. Wayne. NJ 07470. FOR TRADE: I would like to swap Superbrain OD utilities. 
Send a disk with some of your programs and I will return it with 
the best of mine. Normand Beaudoin. 3479-A St. Dominique. 
Montreal PO H2X-2XS. Canada. FOR SALE: California Computer Systems parallel interfaces 
Models 7720B and 7728. Each comes with a cable and con­
nectors. Includes documentation by CCS that explains how to 
interface printers and Apples. Mint condition: SSO will deliver 
either item plus manual: s 1 4  S will get you both. John· Kun­
drat 33 1 6  4th St .. Lewiston. ID 83S O I .  {208) 746-3487. FOR SALE: Three Base 2 1 6  K static RAM boards for S-1 00 
system. complete with manual. All three in good working con­
dition for S I SO. I will pay shipping anywhere in the U.S. Send 
SASE for details. Richard Ray. 347 South Havenside Ave .. 
Newbury Park. CA 9 1  320. {80S) 498-3878. FOR SALE: North Star Horizon with 64K and two disk drives 
includes Televideo 9SO terminal and Epson MX-80 printer: price 
negotiable. Ken Bonham. I 06 Chesrown Rd .. Mansfield. OH 
44903, (4 1 9) S24-2 1 4  2 evenings or S26-3800 days. FOR SALE: North Star Horizon S- 1 00 circuit boards at very 
low prices. Includes ZSO processor. S6K memory. and disk con­
troller boards. Excellent condition: upgraded by 1 6-bits. Lots of 
software. Jim Haug. 1 2  42 Sherman. Sturgis. SO 5778S. {60S) 
347-4 1 2  S evenings. FOR SALE: 2ilog MC2- I /  70 280-based software-develop­
ment syste m. Includes 64K RAM. two 8-inch drives. I OMb 
Pertec. two systems disks. Beehive I 00 and lnfotron terminals. 
software. manuals, cabinet. spare power supply, and two 
spare drives. s 1 8, 000 new value: asking S 3  7SO or S4SOO with 
Okidata ML-84. Brent Regan. 2268 Redington Rd .. Hillsbor­
ough. CA 940 1 0. {4 1 S) 340-9409. FOR SALE: HP-BS portable computer with 32K main 
memory. fast 32-characrer internal thermal printer that pro­
duces hard copy. 2SS by 1 9 1  high-resolution display. and a 
tape drive. Both peripherals built in. Also includes Standard Pac. 
Games Pac. cartridges. software catalogue. application books. 
case. and more. Was S2400; asking s 1 900 or best offer. Alex­
ander Witkowski. 6 East 97th St. New York. NY I 0029. {2 1 2) 
289-7S78.FOR SALE: Tektronix 40S I desktop graphics computer with 
RS-232C. GPIB. BASIC firmware with graphics commands. Tek 
hard-copy output · Includes 6-in- 1 ROM pack and 22 tapes. 
pedestal. system-test fixture. manuals. and softwa re: S 1 9  9S. 
Bruce 6S20 Southwest Nehalem Lane. Beaverton. 
OR 97007. {S03) 646{)670 evenings. FOR SALE: IMSAI 8080. 22-slot motherboard. video 
ASCII/graphics keyboard and cassette interface. parallel and 
two serial RS-232C or TTL interfaces. three prototype boards, 
SK protectable static RAM. keyboard. system monitor in ROM, 
BASIC. and documentation. First check over S 700 or best offer. 
Jim Callahan. RR2 Box 444. Harvard. MA 0 1 4S I .FOR SALE: Two IBM Selectric typew riters with computer 1/0 
interface ports. Full transmit/receive capability. Includes com­
plete documentation. schematics. diagrams. etc. Packed to 
maintain good condition. Original cost new over S 1 2  . 000 per 
unit will sell for SS2S each. Thad S. Shirley, POB SSO. Palmdale. 
CA 93SSO. {80S) 273{)105. FOR SALE: I 04-key keyboard by Control Data Corp. with 
typewriter-style layout 8-bit parallel ASCII output, data. and 
numeric keypad. Brand new. good condition. 5 100 or will 
trade for S-100 boards or 5 !14-inch disk drive. Also. want video 
board: S- 1 00 1/0 mapped or stand-alone with RS-2 32C or 
parallel port. Russ Hersch. 8 7 1  S First Ave., 3080. Silver Spring. 
MD 209 1 0, (3 0 1 )  S87- 1 799 evenings. FOR SALE: TRS-BO Model Ill with two 5 V. -inch disk drives. 
48K RǚM. and R5-2 32C serial interface. CTR-80 Cassette 
Recorder and Line Printer VIII. Includes all necessary cables and 
manuals with an assortment of software and accessories. Entire 
system. less than 2 years old for S I 700. postage paid. Jim 
Parish. 4 Susan Lane Apt F. Lexington Park, MD 206S3. {30 1 )  
862- 1 2 1  7 before 3 p.m. 

FOR SALE: Apple II Plus with Pascai language system. 64K. 
Videx Enhancer II. two disk drives. fan. and all manuals. Ex­
cellent condition: s I S9S plus shipping. George J. Dawkins. 
{9 1 4) 382-1 270. FOR SALE: SwTPC CT-64 termina l {needs some work). CPU 
with 32K-bytes memory. dual disk drives {Wangco Model 82) . 
AC-30 cassette interface, and a Centronics Model 730 
So-column line printer with complete schematics and manuals. 
Best offer over S I 000 takes all. Robert Ballard. 2 7 3 I Minot 
Lane. Waukesha, WI S 3 1 86. {4 1 4) S47-407 3 .  WANTED: Correspondence with Commodore-64 users to 
trade utilities. educational. home. and game programs. Also. to 
share experiences writing C -64 programs and using hardware 
and software. Roland Signett. POB 1 3  S 1 .  Ferndale. WA 98248. FOR SALE: Franklin Ace I 000 with 64K. Ace I 0 drive with 
card. NEC green monitor. upper- and lowercase. auto-repeat 
keys. numeric pad, and a full library of software: S 1 800 for all. 
R. Rojas. 1 7  2-A. South Military Rd., Slidell. LA 704S8. {S04) 
64 1 -7 1  76. FOR SALE: Magazines from 1 9  77 to present {with an occas­
sional missing issue): BYTE. Personal Compuung. KilObaud 
MJCrocompuung. Interlace Age. Creatrve Compuung. ROM. and 
SoftSide. Also. several computing books for sale. Send SASE for 
list and prices. Henry Hoover. POB 479. Elk Grove. CA 9S624. WANTED: High school student needs used Apple lie with 
disk drive. monitor. and software for s I 000 or under. Also. 
want Timex/Sinclair with cassette recorder and software for 540 
or under. Will trade software for the Commodore 64; send me 
your list and I'll send mine. Moritz Sell. 64 7 East 1 4th St .. New 
York, NY 1 0009 {2 1 2) S33-8063. FOR SALE: Sharp PC- 1  2 1  1 Pocket Computer { 1  .9K) with 
Sharp CE- 1 2  2 primer/cassette interface: TI-SSC with Master 
Library module {never used): Mini-Sensory Chess Challenger 
with Advanced Chess Module: and Fidelity Backgammon 
Challenger. All in excellent condition. in original cartons. 
Everything for s 1 6  S or trade for an HP-4 1 CV. Terry Ghetti. 
POS 698. Penetang. Ontario LOK IPO. Canada. FOR SALE: Heath H-8 with S6K {one B K  and three 1 6 K  static 
memory) with one spare 1 6  K.  H- 1 9  terminal. H- 1 7 {three drive). 
H- 1 4  printer. Votrax Type n' Talk. UDS modem with Maple soft­
ware: HDOS, BH BASIC. M-SOFT BASIC-80. M-SOFT 
FORTRAN-SO. and UCSD Pascal. Includes Heath FORTRAN 
and Pascal courses. Remark magazine #9 to now, Hscoop all 
issues (SS OOO value for S2300). Armand F. French. N67S Opal. 
Hayden Lake. ID 8383S. WANTED: Software and/or source {8080/ZSO) for Heuristics 
Model S·SO Speech Analyzer and Computalker CT- 1 Speech 
Synthesizer. any format {North Star DD CP/M or 8-inch CP/M. if 
possible). Also. BASIC programs to control DC Hayes MM- 100. 
All  reasonable offers considered. Send details and price. Sgt. 
Stanley K. London. FRSS4- 1 9- I  07 1 .  AFI {Air Forces Iceland). 
Box 20S, FPO New York. 09S7 1 .FOR SALE: Cromemco 1 6  FDC floppy disk controller. Mixed 
8-and S V. -inch drives. 8- or 1 6-bit. Modified to work with Seat­
tle Computer Products 8086 CPU {IEEE-696) and still usable 
with 8-bit S-1  00 systems. Includes 1 6FDC. full documentation 
(including modifications). and an SCP 8086 CPU boot EPROM: 
s 1 9  9 plus shipping. G. Horgan, 981  Wild Plum Dr . .  Klamath 
Falls. OR 9760 1 .  {S03) 884-6 63 1 .  FOR SALE: Back issues of BYTE. K1lobaud Mlcrocomput,ng. 
Rad1o ElectroniCS. Popular Elewonics, RobOtiCS Age. Creauve 
Comput1ng. and others. S I each for BYTE. 7S cents each for all 
others. Also. many electronics books and college texts. Send 
SASE. Kevin Hansen. 903 G St. Sox I S  7, Eagle. NE 6834 7. FOR SALE: Microtek MTSOP printer: S2SO. Microterm Act· I 
terminal: S I 00. SwTPC 6800 with 44K. two serial and one 
parallel interface computer: S42S. SwTPC AC30 cassette inter­
face: SSO. Send for details. Jim Hall, 2063 1 08th Ave . .  Otsego. 
Ml 49078, {6 1 6) 694-9760. FOR SALE: Back issues of BYTE. 1/80 to present; missing S/80 
and 6/'32. Wish to sell in large blocks. S 3 .  50 per issue plus ship­
ping. Dan Starr. 367 Franklin Ave .. Princeton. NJ 08S40. {609) 
924-4S83.FOR SALE: Digital Group SO Disk Controller without drives: 
s 1 00. Two DG SK static RAM boards: S4S each. DG ZSOcard: 
S 7  S .  S- 1 00  Morrow 32K static RAM: S22S. Two 8-inch drive 
cabinets without drives. power supply. or cables: S I 0 each. 
Dennis Ellis. POB 2S334, Colorado Springs. CO 80936. {303) 
S94-6 1 99 after S p.m. 

UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
in the Unclassified Ads section. To be considered for publication, an advertisement must 
be noncommercial (individuals or bona fide computer clubs only), typed double-spaced 
on plain white,paper, contain 7 5  words or fewer, and include complete name and 
address. This service is free of charge; notices are printed once only as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage in no 
correspondence. Please allow at least three months for your ad to appear. Send your 
notices to Unclassified Ads, BYTE/McGraw-Hill, POB 372, Hancocl<, NH 03449. 

November 1983 © BYTE Publications Inc. 717 





SYS.' 

715 . 

Inquiry No. Page No. 
1 1 ST NATIONAL COMPUTER 229 

532 1 SUPERWAREHOUSE 568 
3 BOO SOFTWARE 1 01 
4 A.S.T. RESEARCH 541 
5 AB COMPUTERS 681 
6 ABC DATA PRODUCTS 206 

534 ACL 483 
7 ACM 590 
8 ACORN COMP. CORP. 558, 559 
9 ACTION COMPUTER 223 

10 ADDMASTER CORP. 649 
12 ADV. COMP. PROD. 687 

ADV. DIG ITAL CORP. 447 
14 ADV. LOGIC SYSTEMS 263 
15 ADV. SYS. CONCEPTS 627 

ALF PRODUCTS, INC. 348 
16 ALL ELECTRONICS CORP. 676 
1 7  ALPHA BYTE COMP. PROD. 600, 601 
18 ALPHA OMEGA COMPUTER 20 
1 9  ALTOS COMP. SYS. 536, 537 
20 AM MICRO 290 
21 AMDEK CORP. 61 
22 AMER. BUYING & EXPORT 642 
24 AMER. SQUARE COMP. 635 

AMERICAN EXPRESS CO. 527 
25 AMPERSAND INC. 554 
26 ANADEX 593 
27 ANGEL'S COMPUTER 525 
28 ANN ARBOR TERMI NALS 587 
29 APPARAT INC. 231 
30 APPLE COMPUTER INC. Cll, 1 
31 APPLE COUNTRY LTD. 671 
32 APPLEWARE, THE 680 

474 APPLIED SOFTWARE TECH. 675 
33 ARKTRONICS CORP. 98 
34 ARTIFICIAL INT'L. RESEARCH 684 
35 ASHTON-TATE 67 
36 ASHTON-TATE 542, 543 
38 ATARI/HOME COMPUTERS 482 
39 AT&T CONSUMER PROD. 349 
40 AVOCET 435 
42 BAHR TECHNOLOGY 22 
43 BALCONES COMP. CORP. 221 

BARBER, WILLIAM L. ESQ. 657 
44 BASF SYSTEMS 1 75 . . 
45 BAY TECHNICAL ASSOC. 1 4  
4 6  BELL, JOHN ENGR. 704 
47 BELL, JOHN ENGR. 704 
48 BELL, JOHN ENGR. 705 
49 BELL, JOHN ENGR. 705 

541 BG COMP. 378 
50 BHRT 484, 485 
51 BIBLE RESEARCH SYSTEMS 226 
52 BLUE CHIP 69 
53 BMC USA, INC. 419 
54 BMC USA, INC. 419 

BORLAND, LTD. 129 
55 BOTIOM LINE, THE 243, 244, 245 

BRYLAR TECH. 690 
56 BYTE INDUSTRIES 440 

BYTE PUBL. INC. BACK ISSUES 672 
57 BYTEK COMP. SYS. CORP. 80 
58 BYTEWRITER 28 

C WARE 592 
59 C-SYSTEMS 676 
60 C.S.D. INC. 534 

512 CABLES UNLTD. 649 
CALIF. DIGITAL 700, 701 

62 CALIF. COMP. SYS. 355 
63 CALIF. DATA CORP. 676 

CALIF. MICRO COMP. 630 
64 CANON U.S.A. 239 
65 CAPITAL EQUIPMENT 314 
66 CARRy CASE CORP. 378 
67 CDR SYSTEMS 684 

CENTENNIAL COMP. PROD. 253 
289 CENTRE COMP. CONSULT 682 

69 CERMETEK MICROELECTRONICS 120 
70 CHIPS & DALE 676 
71 CHRISLIN IND. INC. 631 
72 CHROMOD ASSOC. 678 

539 CIRCUITS & SYSTEMS 503 
73 CLEO 629 
74 CMC, INT'L. 340 

407 COEFFICIENT SYS. 413 
75 COG IT ATE 680 
76 COLORADO COMP. PERl PH. 686 
77 COLUMBIA DATA PROD. 515 
78 COMMERCIAL BUSINESS SUPPLY 672 
79 COMMUNICATION CABLE 706 
80 COMP. COMPNTS. UNL TO. 692, 693 

COMPAQ COMPUTER CORP. 10, 1 1  
8 4  COMPETITIVE EDGE 630 
85 COMPONENTS EXPRESS 614 
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86 
87 
88 
89 

5 1 1  
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92 
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339 
1 1 0  
1 1 1  
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1 1 3  
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1 1 4  
1 1  5 
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1 1  8 
1 1 9  
1 20 
538 
1 21 
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132 
1 26 
1 30 
229 
1 33 
127 
135 
137 
1 38 

1 39 
1 40 
141 
1 42 
143 
144 
145 
146 
147 
148 
149 

1 50 
1 51 
1 52 
153 
1 54 
1 56 
1 57 
1 58 
1 59 
1 60 
1 61 
1 62 
1 63 
1 64 
1 65 
166 
1 67 
1 69 
1 70 
171 
540 

COMPUADD 657 
COMPUADD 657 
COMPUADD 657 
COMPUADD 657 
COMPUMEDIA 690 
COMPUPRO 457 
COMPUPRO 616  
COMPUPRO 6 1 7  
COMPUPRO 618 
COMPUSERVE 547 
COMPUSHACK 661 
COMPUTER APPARATUS 195 
COMPUTER CHANNEL 538 
COMPUTER DISCOUNT PROD. 679 
COMPUTER EXCHANGE 186, 187 
COMPUTER EXCHANGE 186, 187 
COMPUTER EXCHANGE 186, 187 
COMPUTER FURN. & ACCSS. 444 
COMPUTER HUT OF N.E. 213 
COMPUTER IN NOVATIONS 266 
COMPUTER MAIL ORDER 620, 621 
COMPUTER PLUS 81 
COMPUTER POST INC. 683 
COMPUTER SHOP 690 
COMPUTER SHOP 706 
COMPUTER SYSTEM DESIGNS 317 
COMPUTER WAREHOUSE 637 
COMPUTERLINE INT'L-A 588, 589 
COMPUTERLINE INT'L-B 322 
COMPUTERS AND MORE 1 32 
COMPUTERS WHOLESALE 1 23 
COMPUVIEW PROD. INC. 63 
COMREX 319 
CONCORDE PERIPHERAL 291 
CONCORDE PERIPHERAL SYS. 291 
CONDOR COMP. CORP. 326, 327 
CONROY-LAPOINTE 1 86, 187 
CON ROY-LAPOINTE 1 86, 187 
CON ROY-LAPOINTE 1 86, 187 
CONTROL DATA CORP. 193 
CORONA DATA SYS. 292, 293 
CORVUS SYS. INC. 1 05 
COSMOS 379 
COST PLUS COMP. 690 
CREATIVIT'Y UNLTD. 688 
CROMEMCO 5 
CRYPTRONICS 498 
CUESTA SYSTEMS 424 
CUSTOM COMP. TECH. 691 
DAILY BUSINESS PROD. 690 
DAILY BUSINESS PROD. 706 
DATA BASE RESEARCH 347 
DATA ELECTRONICS INC. 399 
DATA TRANSLATION INC. 583 
DATAPRODUCTS 201 
DATASOUTH COMP. CORP. 550, 551 
DATASOUTH COMP. CORP. 554 
DECISION RESOURCES 381 
DECISION RESOURCES 140, 141 
DECOTEC 67,8 
DELUXE COMP. FORMS 280 
DHL WORLDWIDE COURIER 651 
DIAMOND SOFTWARE SUPPLY 116 
DIGISOFT COMPUTERS 1 1 7  
DIGITAL DELl 649 
DIGITAL DIMENSIONS 216  
DIGITAL EQUIPMENT 361 
DIGITAL EQUIPMENT 678 
DIGITAL EQUIPMENJ CORP. 549 
DIGITAL MARKETING 240 
DIGITAL MEDIA 680 
DIGITAL RESEARCH 519  
DIGITAL RESEARCH COMP. 677 
DIGITIME 684 
DISCOUNT SOFTWARE 237 
DISCOUNT SOFTWARE 1 02 
DISCWASHER COMP. ACCESS. 313 
DISK WORLD 686 
DMA 429 
DMA SYSTEMS 210 
DOKAY COMP. PROD. INC. 696, 697 
DOW JONES SOFTWARE 353 
DU PONT COMPANY 181 
DWIGHT CO.,  INC. 684 
DYNACOMP 682 
DYNAX, INC. 37'? 
DYSAN CORP. 417  
EAGLE SOFTWARE 446 
EAST SIDE SOFTWARE 607 
EASTERN ENTERPRISES 615 
ECOSOFT 624 
EDGE MICROSYSTEMS· 378 
EDUCATIONAL MICROCOMP. 678 
ELECTRADE 688 

Inquiry No. Page No. 
1 72 ELECTRONIC PROTECTION DEV. 21 
1 73 ELECTRONIC PROTECTION DEV. 23 
1 74 ELECTRONIC SPECIALISTS 504 
1 75 ELGAR CORPORATION, THE 149 
176 ELLIS COMPUTING INC. 509 
177 ELLIS COMPUTING INC. 486 
1 78 EMERY AIR FREIGHT 557 

EMPIRICAL RESEARCH GROUP 174 
179 ENGINEERING SPECIALTIES 676 

EPSON AMERICA 516, 5 1 7  
EPSON AMERICA 572, 573 

180 EROS 387 
181 EXCEL 580 

EXECUTIVE SOFTWARE 91 
182 EXPOTEK 599 
183 EXTENDED PROCESSING 688 
1 84 EXXON OFFICE SYSTEMS 684 
1 85 FALCO 01\TA PROD. 455 
1 86 FALCON SAFET'Y PROD. 468 
1 87 FENWAL PROTECTION SYS. 655 
1 88 FIGURE-LOGIC BUS. EQUIP. 688 
1B9 FLIP-IT 203 
190 FLOPPY DISK SERV. INC. 441 . 
191 FORMULA INT'L. 689 
192 FORMULA INT'L. 689 
193 FOX & GELLER INC. 93 
1 94 FRONTIER TECHN. CORP. 202 
1 95 FUJITSU PROFESS,· MICROSYS. 345 
1 96 GARDEN OF EDEN COMP. 682 
131 GATES 690 

. 

542 GENERAL MICROSYS. 378 
1 97 GENERAL TECHNOLOGY 578 
198 GENSTAR REI SALES CO. 706 
199 GI  FFORD COMP. SYS. 267 
201 GILTRONIX: INC. 676 
202 GRANITE FALLS AREA VOCTNL 452 
203 GREAT SALT LAKE COMP. 702, 703 
204 GTEK INC. 488 

H & E COMPUTRONICS 3 1 1  
205 H & M DISK DRIVE SERVICES 849 
206 HAMILTON/AVNET 480 
207 HANDWELL CORP. 673 
208 HAYDEN SOFTWARE 647 
209 HAYES MICROCOMP. PROD. 85 
210  HAYES MICROCOMP. PROD. 459 
21 1 HEWLETI-PACKARD 522, 523 · 
21 2 HOLIDAY INNS, INC. 553 
213 HOOLEON COMPANY 160 
214 HOUSTON INSTR.-DIV. 

BAUSCH & LOMB 301 
215 HUMAN SOFT 426 
216  I-BUS SYSTEMS 472 
217  J.B.C. 1 7  
2 1 8  IBM CORP. 306, 307 
219 IBM SYSTEMS SUPPLY DIV. 343 
220 IDE CORPORATION 464, 465 
221 IDEA WARE 405 

IDS 603 
222 IMAGE COMP.: PROD. 688 
223 INCOMM 302 
224 INCOMM 602 
225 INFORUNNER CORP. 197 
226 IN MAC 605 
227 INSIGHT ENTERPRISES 706 
228 INSTITUTE SCTF. ANALYSIS 626 
230 INTEGRAND 342 
231 INTERACTIVE MICROWARE 546 
232 INTERACTIVE STRUCT. 1 31 
233 INTERDATA SYSTEMS INC. 439 
234 INTERFACE INC. 636 
235 INTERFACE INC. 636 
236 INTERTEC DATA SYS. 1 3  
237 INTEX MICRO SYS. 628 

41 IQ TECHNOLOGIES 315 
239 J .C. SYSTEMS 489 

JADE COMP. PROD. INSERT 672A 
520 JADE COMP. PROD. INSERT 672B 
521 JADE COMP. PROD. INSERT 672C 
522 JADE COMP. PROD. INSERT 672D 
523 JADE COMP. PROD. INSERT 672E 
524 JADE COMP. PROD. INSERT 672F 
525 JADE COMP. PROD. INSERT 672G 
526 JADE COMP. PROD. INSERT 672H 
244 JAMECO ELECTR. 694, 695 

JI)NUS INSERT 256A-F . 
245 JDR MICRODEVICES INC. 712, 713 
246 JDR MICRODEVICES INC. 714, 
247 JDR MICRODEVICES INC. 716 
248 JUKI INDUSTRY OF AMERICA 279 
249 K & R COMPUTER CO. LTD. 688 
250 KADAK PRODUCTS 1 1 2  
251 KAYPRO 608, 609 
253 KELLEY COMP. SUPPLIES 682 
254 KENSI NGTON MICROWARE 633 

To get further information on the products advertised in BYTE, fill out the reader service card 
with your name and address. Then circle the appropriate numbers for the advertisers you select 
from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain 
information, but our advertisers are encouraged to use the marketplace provided by BYTE. This 
helps us bring you a bigger BYTE. The index is provided as an additional service by the publisher, 
who assumes no liability for errors or omissions. *Correspond directly with company. 
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343 
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345
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23 

347 

348 
349 
350 
352 
353 
354 
355 
356 
357 

358 
359 
360 

KERN PUBLICATIONS 56 
KERN PUBLICATIONS 57 
KEYTRONICS CORP. 1 59 
KIMTRO)IJ CORP. 281 
L & J ENG. 262 
LABORATORY MICROSYS. 442 
LANIER BUSN. PROD. 323 
LEADING EDGE PROD. CJJI 
LEXICOMP DATA SYS. 688 
LJBERT'Y GROUP INC. 251 
LIFEBOAT ASSOC. 367 
LJGO RESEARCH INC. 155 
LJNDAL CEDAR HOMES 407 
LOBO SYSTEMS, INC. 619 
LOGICAL DEVICES 158 
LOGICAL MICROCOMPUTER 331 
LOMAS DATA PRODUCTS 581 
LOTUS DEVELOPMENT 287 
LYBEN COMP. SYS. 678 
LYBEN COMP. SYS. 686 
LYCO COMPUTER 641 
MA SYSTEMS 228 
MA SYSTEMS 250 
MACMILLAN BOOK CLUBS 545 
MACROTECH INT'L 1 34 . 
MAGIC COMPUTER CO. 289 
MANX SOFTWARE SYS. 94 
MARITIME SOFTWARE ASSOC. 684 
MARYMAC IN DUSTRIES 690 
MAYNARD ELECTRONICS 83 
MC-P APPLICATIONS 659 
MCGRAW-HILL BOOK .STORE 496 
MCGRAW-H ILL BOOK STORE 598 
MCI DATA SERVICES 594, 595 
MEMOREX MEDIA PROD. 505 
MET-CHEM INT'L. CORP. 657 
METASOFT CORP. 277 
MFJ ENTERPRISES INC. 238 
MGJ, L TO. 657 
MICRO CRAFT CORP. 207 
MICRO DATA SUPPLIES 252 
MICRO MANAGEMENT SYS. 421 
MICRO MART 686 

.MICRO MYSTIQUE 686 
MICROAGE COMP. STORES INC. 125 
MICROCOMPATIBLES 314 
MICRODYNAMICS 678 
MICROHOUSE 506 . . 
MICROMAIL 685 ' 
MICROPRECISION 622 
MICROPRO 451 
MICROPROCESSORS UNL TO. 682 
MICROSOFT (CPO) 269 
MICROSTUF, INC. 533 
MICROTAX 365 
MICROTECH EXPORTS 492 
MICROWARE 634 ' 
MICROXPRESS 224 
MILLER MICROCOMP. SERV. 208 
MORROW 475 
MOUNTAIN VIEW PRESS 623 
MPI 1 65 
MTI SYSTEMS CORP. 442 
MUL TITECH ELECTR. INC. 535 
MUSYS CORP. 423 
MY SUPPLIER, INC. 688 
N.W.S: INC. 378 
NAVAt UNDERWATER SYS. CTR. 555 
NEC HOME ELECTR. USA 1 71 
NEC HOME ELECTR. USA 1 73 
NELMA DATA 332 
NETWORK CONSULTING INC. 255 
NETWORK CONSULTING INC. 597 
NORTH HILLS 680, 706 
NORTH STAR COMPUTERS 363 
NORTHWEST DIGITAL SYS. 346 
NORTHWEST MICROCHIPS DIST. 649 
NOVATION, INC. 270, 271 
NRI SCHOOLS ELECTR. DIV. 577 
O'HANLON COMP. SYS. 219  
OASIS SYSTEMS 26, 27 
occo 602 
OLDSMOBILE DIVISION 574 
OLYMPIC SALES 209 
OMEGA INFO SYS. 453 
ORANGE MICRO 74, 75 
ORYX SYSTEMS 638, 639 
OSBORN E/MCGRAW-HILL 571 
OSM COMPUTER 325 
OXFORD INT'L. INC. 678 
OZTECH INC. 680 
PACIFIC COMPUTERS .526 
PACIFIC EXCHANGES '649, 676, 
680, 682, 684, 688, 690 
PAN AMERICAN ELEC. INC. 526 
PANASONIC INDUSTRIAL CO. 613 
PANASONIC INDUSTRIAL DIV. 529 
PARA DYNAMICS CORP. 261 . 
PASCOT 1 6  
P C  WARE INC. 1 66, 167 
PC WARE INC. 1 66, 167 
PEACHTREE SOFTWARE 408, 409 
PENCEPT INC. 185 ' 
PENGUIN PRODUCTS 686 
PER SCI INC. 680 
PERCOM DATA 9 
PERFECT DATA 1 03 
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History will record as a profound irony
that the most powerful word processing package

ever created for the lBl\/i® Personal Computer
\vasn’t created by IBM.

LEADING EDGE:
Leading Edge Products lnc.. Fortune B00 Division. ll Highland Circle, ;\lcctllmn\ Hmglirs. Mass. U219-4 l-SOL“ 3-6 3-H36 i617) ~i~{>\l-(\T(wZ
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America's First Pre-Programmed , Ready-to-Run Truly Portable Computer ! 


The M icro Executive Workstation™ . The T RS-80 
Model 100 is one present that can be used by any execu­
tive-anywhere! This is a true portable computer that 
works on batteries or optional AC adapter. It's small 
enough to fit easily in a briefcase, yet powerful enough to 
serve as a desktop m icrocomputer. And it req u i res no 
"extras" to get started . 
Ready to Use. Turn on Model 100 and five bui lt-in man­
agement programs-plus your  own fi les-are instantly 
l isted on its eight-l ine by 40-character l iquid crystal dis­
play. The ful l-size typewriter keyboard and the powerfu l
editi ng functions of Model 1 00's personal word process­
ing program make it a breeze to jot down notes or write 
letters and reports. Model 100 also works as an appoi nt­
ment calendar, address book, phone directory, plus a 

1tad1e 

telephone auto-dialer. You can even write yo u r  own 
BASIC programs. 
A Portable Terminal .  With Model 100's communications 
program and bui  lt-in auto-d ial modem, you can access 
national information services, such as CompuServe® and 
Dow Jones News/Retrieval®. Or connect Model 1 00 di­
rectly to another com puter-micro, min i  or mai nframe­
using the RS-232C interface. Model 100 also incl udes a 
paral lel pri nter port and a cassette tape interface. 
Available Nationwide. You don't have to go out of yo u r  
way to  buy this gift! You can get the  8K Model 1 00 (Cat. 
No. 26-3801 ,  $799) or the 24K Model 1 00 (26-3802, $999) 
at any Radio Shack Computer Center, participating store 
or dealer near you .  

The biggest name in l ittle computers" 
A DIVISION OF TANDY CORPORATION 

Prices apply a t  participating Radio Shack stores and dealers. CompuServe i s  a registered trademark o f  CompuServe. Inc. Dow Jones News/Retrie11al i s  a registered trademark o f  Dow Jones & Co.. Inc 

Circle 386 on inquiry card. 
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