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Powerful. 


DPU card with error-correcling 
memory and controller cards 

68000-Powered for tomorrow 
Once again you get a big stride forward with Crornemco . 
This time it's our new DPU Dual Processor Unit. It gives 

enormous power to Cromemco computer systems such as 
our System One shown here . 

Compares with mainframes 
With the new DPU you get the almost unbelievably 

powerful 68000 processor and its 32-bit data -handling 
capabilities combined with its 16 Megabyte address space . 

In other words with the System One/ DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas . 

8-Bit and 68000 software 
The dual part of the DPU refers to its on-board Z-80A 

processor. With this you have access to existing CP/ M • 
software . 

But besides being compatible with this wealth of existing 
8-bit software , the System One/ DPU has available a whole 
family of new 68000 system software . This includes a wide 
range of high-level software such as our 68000 Assembler , 
FORTRAN 77 , Pascal , BASIC, COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired CROMIXt Operating System . It's like 
UNIX+ but has even more features and gives multi-tasking 
and multi-user capability . In fact , one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto · 
matically controlled . 

The System One itself is a bus-oriented machine that has 
options for color graphics , for 390K or 780K of floppy 
storage, a 5 MB hard dlsk option, communications capabil ­
ity , and multi-processor capability using our 1/0 processor 
card . 



Powerful new micro. 

Powerful software. 
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System One CS· IH 

Highly expanda ble 
With the System One/ DPU combination , you get 

tremendous expandability. Right now you can have up to 2 
MB of RAM storage . You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow· 
ing you vast future expansion capability. 

Further , the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems . 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU . It's one more 

J 102 Termi nal 

instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 

Low priced 
With all this performance you might not be ready for the 

low price we're talking about. With 256K of RAM and 780K 
of floppy storage. the price of the System One/ DPU is only 
$5495. That's hard to beat. 

So contact your rep now . He'll fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

·cr/M 1," 1uu.iemArk of Digira&Rc'S4orch 
TCRO MIX ~s. b lri!!id12mark of Cromemc<>. ll'c: 
?UN IX Is !'!I 11.!!rlt:!mArk o! Bell T(l" lcphor~~ Llborb~Om?.S 
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Tomorrow's computers today 
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What Crome01co cotnputer card 

capability can do for you 


The above diagram shows in a func­ with languages like FORTRAN, C, 
tional way one of the most complete COBOL, ASSEMBLER, LISP, BASIC and 
lines of computer cards in the industry. others. There is also a wide choice from 

Look it over carefu lly. It could be well independent vendors. 
worth your while. To top it all off, you can draw from a 

These are all cards that plug into our substantial array of peripherals: ter­
S-100 bus microcomputers. minals, printers, color monitors and disk 

You can also assemble them into a drives. 
custom system in convenient Cromemco You have an unprecedented selection There is even more capability than 
card cages. of memory including our unusual 48K we' re able to describe here. 

and 16K two-port RAMs which allow
MULTI-PROCESSING AND NOW AT HALL-MARK

high-speed color graphics. 
INTE LUGE NT 1/0 AND KIERULFF 

LOTS OF STORAGE For your convenience CromemcoThe range of capabilities and versatility 
you can draw upon is enormous. These days you often want lots of disk products are now available at Hall-Mark 

In processors, for example, you have a storage. So you can select from our disk Electronics and Kieru lff Electronics. Con­
tact these national distri butors for im­choice of CPU's including our extremely controller card which will operate our 5" 
mediate product delivery. useful new 110 Processor. This can be and 8" floppy disk drives (up to 1.2 

used as a satellite processor to do off-line megabytes). Or select our WDI interface 
CROMEMCO COMPUTER CARDS processing, multi-processing, and to form to operate our 11 -megabyte hard disk • PROCESSORS- 4 MH l Z-80 A CPU, single ard

drives.intelligent 1/0 . It opens the door to a computer, 110 processo r • MEMORY - up 10 MK 
whole new group of applications and includ ing speci;il 48K and 16K two-port RAMSandPOWERFUL SOFTWARE AND o ur 11ery w e ll known BYTESAVER~ w ith PROM 

PERIPHERAL SUPPORT programm ing Ci!pabilily • HIGH RESOLUTION 
HIGH RESOLUTION COLOR GRAPHICS - ou r SOI oilers up 10 754 x 

tasks. Ask us about it. 

There's much more yet you can do 
482 pixel re solution. • GENERAL PURPOSE IN·COLOR GRAPHICS with our cards. And, of course, there' s an T£ RFAC£S-QUAOART lou r-channe l serial com· 

Again, you can have beautiful high­ easy way to put them to work in our 8·, mu nicatlons, TU-Alff two-channel pa ra lle l and 
resolution color graphics with our color 12-, and 21-slot card cages. Our PS8 1wo-<:ha nnel serial, 8PIO 8·port parallel, 4PIO 

4· po rt ioolated para llel, D + 7A 7-chan ne1 DIA a nd graphics interface. You can select from power supply makes it simple to get the 
AID converter. prinier interface, floppy d isk con · over 4000 colors and have a picture with system into operation . troU r w ith RS-232 inte rface a n d sys1 m 

a resolution at least equal to quality Finally, Cromemco offers you the d iagnost ics, wire-wrap a nd exte nder cards fo r your 
broadcast-lV pictures. strongest software support in the industry development w o rk. 

(3 ~~'!~~~~&~ TM 
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Tomorrow 's computers today 
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Features 
30 The Third NCGA and the Future of 

Computer Graphics by A lexander Pournelle I An 
overview of the state of the art in computer graphics 
as gleaned from a day at the fair. 

48 Tronlc Imagery by Peter SCZ>rensen I A 
behind-the-scenes look at the development of the 
computer-generated graphics in Disney Studio's fi lm 
Tron. 

78 Bulld the Circuit Cellar MPX-16 Computer 
System, Part 1 by Steve Clare/a I Any peripheral 
device designed to be inscaHed 1n the IBM Personal 
Computer can be plugged into this 8088-based 
system. 

1 1 8 Problem Solvlng with Logo by William 
Weinreb I Find out how a complex design can be 
broken down into surprisingly simple components. 

174 Build a Video Digitizer by Michael 
Keryan I Capture any video image for processing 
by your computer. 

194 Computer Animation with Color 
Registers by David Fox and Mitchell Waite I The 
color registers on the Atari 400 and 800 give 
programmers amazing animation capabilities. 
even in BASIC. 

216 Victor Victorious: The Victor 9000 
Computer by Phil Lemmons I A detailed look at a 
third·generation microcomputer that really gets down 
to business. 

256 An Interview with Chuck Peddle by Phi! 
Lemmons l The chief designer of the Victor 9000 
discusses microcomputer design. marketing. and the 
industry's future. 

2 7 2 JETSET by Eugene Szymansk i I You 'll thrill 
to the highs and lows of this simulated Flight game. 
It's the fourth-place w inner in the BYTE Game 
Contest. 

336 The Game of Rat and Dragon by Truck 
Smith I You really put your game-playing skills ro the 
tesc in this chase in which dragons pursue a rat 
that's after some cheese. As your skills improve the 
pace quickens. a captured third place in the BYTE 
Game Contest. 
379 An Introduction to the Human 
Appllcatlons Standard Computer Inter face, 
Part 2: Implementing the HASCI Concept by 
Chris Rutkowski I Derails of an easy·to-use. 
consumer·quaHty computer console. 

386 A Short History of the Keyboard by Phil 
Lemmons I The widespread use of keyboards as 
input and control devices for microcomputers has 
generated renewed inrerest 1n an old problem . 
394 User's Column: Termlnals, Keyboards, 
and How Softw are Piracy Wiii Bring Profits to 
Its Victims by Jerry Pournelle I The columnist 
answers a few letters and passes on some interesting 
observations from readers. 

416 Inexpensive Transducers for the TRS-80 
by William Barden Jr. I A practical look at the 
devic s that put real-world Jnterfaces to work. 

448 A Graphics Primer by Gregg W illiams I 
Microcomputers can create quite a va riety of 
graphics. 

474 Interactive 3-D Graphics for the Apple II 
by Andrew Pickholtz I Understanding the theory of 
perspective helps you to represent three-dimensional 
objects on a two-dimensional screen. 

508 Mlcrovec: The Other Type of Video 
Display by Billy Garre tt I Vector displays produce 
images far sharper than " high-resolution" raster 
types. 

Reviews 
1 38 The Graph ics Magician by Peter Callamaras 
148 Cambridge Development Lab's High­
Resolution Video Graphics System by James R. 
DeKock 
164 Executive Briefing System by Peter Callamaras 
324 Colonial Data Services· SB-80 by Arthur little 
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In Th is Issue 

This month we're proud to present the Circuit Cellar MPX-16 compute1 

sy stem, designed and developed by Steve Cfarcia . In this exclusive three-pan 
article, Steve will discuss al.I the design aspects of his IBM-compatible computer 
based on the Intel 8088 microprocessor. Our cover photograph I© 1982 by 
Jonathan Goell) shows the MPX-16 as a single-board computer composed of 
the processor, the memory. parallel and serial interfaces, a disk controller, and 
expansion slots. We hope you 'll enjoy Steve's most extensive techn ical project 
to date. Our theme this month is graphics, and we have some interesting 
features. "Tronic Imagery" is a behind-the-scenes look at the development of 
the computeri)enerated graphics in Disney Studio's epic film Tron . Gregg 
Williams provides an introduction to computer graphics in " A Graphics 
Primer:· and Alexander PournelJe takes us on a tour of "The Third NCGA and 
the Future of Computer Graphics." In "Build a V ideo Digitizer" M ichael 
Keryan show s you how to construct a video "frame grabber," and in 
"Microvec: The Other Type of Video Display" Biiiy Garrett describes how to 
construct an inexpensive vector graphics display. Andrew Pickhoitz discusses 
" Interactive 3-D Graphics for the Apple II." And we have reviews of the Vic­
tor 9000, Cambridge Development Labs graphics board, The Graphics Magi· 
cian. and the Executive Briefing System. PJus more Game Contest w inners, the 
User's Column. and our regu lar features. 
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The system builder's best choice 
for color graphics ls a CS5000 
color system from SCION. Its basic 
component Is MlcroAngclo, the 
single board graphics display 
computer that has ~olutionized 
monochrome display capablfity 
with low cost 512x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 
When MlcroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad­
vantage. The displayed image Is a combination of 
transparencies. So you can add, modify or delete 
Images by transparency rather than as an entire Image. 
SCION's Series CSSOOO builds an image with up to 8 b it 
p lanes, each generated by a MicroAngelo board. You 
select the assignment o f those bit planes to transpar­
encies. Each transparency can display ~ -1 colors where 
n is the numberofbit planes it uses ... 2 b it planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work w ith it inde­
pendently, generating and modifying its graphics and 
text without interacting w ith the others. The indepen­
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 

Your computer talks to the SCION 
Color System in SCREENWARE1i 
SCION's high level display fi rm­
ware language. SCREENWARE 
commands are used by the com ­
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface ;s 
made simple w ith prompted sys­
tem set-up using SCION's ColorPak. 

MlcroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso· 
lution color graphics for such a low price you can't 
afford to design your own. 

Think SCION for your graphics display needs. 
Think MlcroAngelo. Call us at (703) 476-6100. 

Svs.tom shown is~ Madel CS5050S 

'A lrallemark ol ln101~P 


SC/DN

if the image is important. 

12310 Pinecrest Rd./ Reston, VA 22091 
(703) 476-6100 lWX: 710-833-0684 
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THINK AHEAD 
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THINK IBM PC 

MILESTONE" · $395. Ma.nuaJ alone-$30. 
"Critical Path" network analysis program lor scheduling 
manpower. dollars and time lo maximize productivity. 
lnterac!ive projec t management program that runs under 
CPIM-86.. MILESTONE can be used to tra ck paper flow . 
build a computer. check a department's perlormance . or 
build a bridge. MILESTONE can be used by e<ecu!lves. 
engineers. managers and businessmen . 

• Produce PERT charts in minutes. 
• Find critical tasks Iha! can'I be delayed 
• 	 Investigate tradeofls between manpower. dol1ars 

and rime . 
• Give plans to others using aprin ted project schedule. 
• 	Change resul ts and immediately see the results on 

the screen. 
• Balance !ime. man power and cos!s. 

Requires CPIM~6. 

THE MICRO UN.I< n~ · $89. 
A communications program that conducts keyboard 
conversations. sends and receives etecr ro.ilc mall and 
exchanges any file (up to disk capacity). Saves all or 
selected parts ot rransmission lo disk . Requires IBM PC 
OOSand a>ynchronouscommunicallons card or CP/ M-86. 

BIBLIOGRAPHY·· • $125 . 
Compares citations in a manuscripl with the entries in 
your own card ca talog and constructs a bibllooraphy or 
all emries cited . Entries are added to the catalog using 
your te~t-ed l tor . Each cata loo enHy has a keyname~e . g . 
author and year cl publicalion), l otlo w~d by bibliogra­
phic inlormalion ol any length and format . Bl6LIO­
GAAPHY constructs a olbllography o1 a:I works ci ted 
-alphabetized or numbered. with annolallons included or 
exc luded. Also copies entries from ca1alog 10 toolnores 
In the ma nuscript . or replaceHilations ln lhe manuscripl 
wilh numbers. BIBLIOGRAPHY can handle relerences to 
meel the requirements ol virtaully any protessional jour· 
nal. pub lisher . or style manual. Requ ires word Star. Spell 
binder. PeachText, SuperWriter. or ollter wo1d proces · 
sor. and C:PI M or IBM PC OOS. 

More Sohw~re /'tl)(i~"'/Monu•/ .ftloue 
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Editorial 


Deus ex Machina 

of the 


Technological Age 

by Chris Morgan, Editor in Chief 

It 's tempting to think of the microcomputer as the deus ex machina of the 
technological age. The term, litera lly "god from a machine, " is a theatrical 
device first used by Greek tragedians to tie up the loose ends of a plot by intro­
ducing, always in the nick of time, an external means to solve the characters' 
problems. For example, in a modern plot, a rich relative might die near the end 
of the play and bequeath enough money to the main characters to solve their 
financial woes. The technique is looked upon with disfavor by theater critics 
as an easy way out for the playwright. Yet when applied to today's microcom­
puter age deus ex machina has a positive ring to it. The microcomputer solves 
many problems of modern life in unexpected but satisfying ways - the essence 
of the deus ex machina . 

The microcomputer, fo r exa mple, eases many of the monumental logistical 
problems of information management , data processing, and communications, 
to name several of the more obvious. Its dimin ishing size and cost coupled 
with an increase in computing power and memory capacity make the micro­
computer seem like a panacea from the gods. Going one step fu rther than the 
microcomputer in convenience and transportability is the expanding class of 
computers referred to as portable computers. 

A fast-growing and att ractive su bset of microcomputers, portable com­
puters are enjoying a new-found popularity. The early ones had about them 
the air of the underdog. When the first portable models appeared several years 
ago, they seemed incredibly limited; their capabilities were few and primitive. 
But in the intervening time their price / performance ratio has increased 
dramatically. It reminds me of a similar situation that took place in the audio 
world in the early 1960s . 

At that time North American Philips quietly introduced a new tape­
recording format called the cassette, designed to be used in small, portable 
tape recorders solely for "low-fi" applications such as dictation and noncritical 
music recording. No one had great expectat ions for the format. Its saving 
graces were its portability and conven ience. Since then, as you know, 
technology has catapul ted the quality of the lowly cassette to the point where 
it offers serious competition to long-playing records and open-reel tape. 

T he saga of th portable computer is simply a more spectacular manifesta­
tion of the same trend. To illustrate, I'd like to discuss Hewlett-Packard's new 
HP-75C portable computer, the first of a series of portable computers to come 
from that company, Consider its features for a moment: 10 by S by 1 V4 inches; 
26 ounces ; battery operable for several weeks on a single charge; a fast BASlC 
with 147 commands built into the operating system; CMOS circuitry that 
stays on constantly to retai n data and programs between sessions; full 
QWERTY-style touch-typing keyboard with all keys user-definable (a la the 
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Edltorlat-----------------------------­

Photo 1: The Hewlett-Packard HP-75C portable computer. 

HP-41C); a 32-diaracter, liquid-crystal display (LCD) 
that serves as a window on a 96-character line, with 
character descenders; a hand-pulled magnetic-card reader 
that reads or writes up to l.3K bytes per card; built-in 
I6K bytes of RAM (random-access read / write memory) 
that can be increased to 24K bytes; three software­
module plug-in ports in the computer that accept SK- or 
16K-byte ROM (read-only memory) modules (With three 
16K-byte plug-in modules, the 48K-byte built-in operat­
ing system, and 24K bytes of RAM, the HP-75C's maxi­
mum memory is 120K bytes!); the ability to store pro­
gram files, data files, and appointment files in RAM - all 
such files can interact with one another; a built-in real ­
time clock; built-in HPIL interface loop (HP's new two­
wire serial interface loop for battery-operated con­
trollers) ; bui lt-in appointment modes with alarm; limited 
production of musical tones; and a range of off-the-shelf 
software for engineering applications, mathematics and 
statistics, electronic spreadsheets, and graphics presenta­
tions . The base price for the I6K-byte RAM unit is $995. 
(The C in HP-75C stands for "continuous memory.") 

Think about these features for a moment. They weren't 

even available in a portable computer five years ago at 
any price[ As the first of a series of portable computers 
from Hewlett-Packard, the HP-75C is only the beginning . 
No official details are available yet about future models 
in the 70 series . 

Hewlett-Packard makes a distinction between "hand­
held" and "portable" computers, the former referring to 
the HP-41C and its future kin (rumor has it that an HP­
42C is in the works) , the latter to the 70 series. In HP 
parlance, a hand-held computer is one you can literally 
hold in one hand . Portable, on the other hand (no pun in­
tended), refers to a small, transportable computer on 
which you can touch-type. The design goal of the HP­
75C was to make a computer as small as possible on 
which touch-typing is still feasible. 

After browsing through the thorough instruction 
manual for the HP-75C (it's up to the company's usual 
high standards for documentation), I auditioned the 
machine and was impressed. The keyboard is indeed 
suited for touch-typing -although marginally so for ex­
tended sessions. I wouldn't want to use the HP-75C for 
serious word processing. But then, it wasn't designed for 
that purpose. Its strong points are its portability and 
built-in BASIC (which is 10 times faster than the 
HP-41Cs RPN), both features that will make the machine 
popular with engineers and technicians who work away 
from the office. This machine would have made the 
perfect "electronic slide rule plus" for me in my engineer­
ing school days. My guess is that future machines in the 
70 series will have much larger LCDs and more "typable" 
keyboards. 

The company, incidentally, is encouraging outside 
software vendors to develop software for the HP-75C. As 
well , several peripherals have been announced for the 
machine, including a digital cassette drive, a video / TV 
interface to let you display up to twenty 32-character lines 
on a TV screen, two prin ters, a digital multimeter, and 
two video monitors. To come in early 1983 are a plotter, 
a modem, an HPIL to RS-232C converter, and an HPIL to 
HPIB converter. 

Computer So utions 

We sell Semi Disk 


for S-100 IBM Personal Computer 

TRS-80 Model 2 


Computing has entered a new era : The SemiDisk era! No longer are you tied down by lhe speed of floppies or w inchesters. Your 
computer can operate many times laster with a Semi Disk . And with our self insta ll ing software it couldn 't be easier. Jusl plug in and hold 
onl No kidding ! Special prici ng : S1595 lor 512K Byte and S2495 for 1 meg Byte. 
Spec ifications : For information contact: 
TYPE: Semiconductor Disk Emulator computer Solutions 
CAPACITY: 512k or 1Mb Robert Pinkham 
POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb) P.O. Box 931 
BATTERY BACKUP; 10-1 2V Unreg . (optional ) Hillsboro, OR 97123 

(503) 640-5665 
We also oller sales Information on S-100, Computer TAS·80. 
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OEM's, system integrators ond dealers! Join us In 
the winners c ircle wtth our high performance equipment 
and the best discount schedule and dealer plan in the Industry. 
Call or write: 

OUTSIDE THE USA WITHIN THE USA -

IaJ(,/integr~ t e!l Business Computers J:8(./ DISTRIBUTION 
21592 Marllla Street 4185 Harrison Blvd ., Suite 301 
Chatsworth , CA 91311 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 
UNIX Is o trodemarl< ol Sell Loboratorle>. ONYX Is o tsodetnork o t ONYX SY$fems Inc.; OASIS is 
o trademark ol Phase One Systems; ALTOS b a trademork al ALTOS Computer Syslems. 

Clrcle 207 on Inquiry card. 

With the reputation of the fastest 8 bit microcom­
puter on any race course. IBC has designed Its 16 b it 
computer entry for world c lass competition. The all new 
ENSIGN™ multi-slave processor architecture hos 
performance that rivals the largest and most expensive 
16 bit mini-computers and small 32 bit mainframes at a 
fraction of their cost. The ENSIGN supports up to 32 users 
using the OASIS-16™ or UNIX™ operating systems. Eight 
b it IBC Cadet owners can easi ly upgrade their system to 
an ENSIGN configuration os both systems share a 
common cabinet dlsk drives 
and power supply. lli-c>)-~--~.... ,=-,..me-
Microprocessor Type .. ::;i:x. 


Microprocessor Speed 

68000 

1rv,11:BMHz 
OASIS· 16 Operating System (Max Users) 32 
UNIX Operating System (Mox Users) 32 II 

Disk Speed 110 [MB/Sec.J 
 j8~ 65 .Seek (Miiii Sec.) 35 0 
Main Memory (Mox) 8M8 '' 1 MB ...Disk Sloroge (Max) • 1,000MB 160M0 

· using Standard Supplied Disk Controller 
··2 MB Avolloble Now 8 .is Avollobte 1st Quorte1 1911~ 
• • ' No1 Supponed 



BUFFERED PRINTER CONTROLLER 

Is now available for your IBM-PC* 

WHAT'S A 
SPOOLER 
It allowsyouto 
continue to use 
your PC while 
your printer is 
printing. For 
example, In less 
than a minute 
84,000 characters 
are sent to the 
SPOOLER, but you 
no longer have to wait 
the20 minutes it takes 
for your IBM-PC Printer 
to finish printing. 
WIZARD-SPOOLER 
FEATURES:
*16K bytes of '1character 

buffering" optionally 
expandable to 32K or 64K bytes. 

*A transparent computer-to­
printer llnk compatible with 
IBM DOS, most IBM software 
and .expansion boards. 
Automatically maximizes printer 
speed. 
l ow power consumption, cool 
operation, minimumload on the 
power supply.

* Built-in Buffer Self-Test.
*Full 2-year warranty.
*Backed by the world's 

:#1independent 
manufacturer of 
peripheral 

Two versions ofcontrollers. 
the Wlzard•Spooler 


are offered: 

Parallel Only version $289. 


ParallellSertal version$349. 

Distributor and Dealer 

inquirltt i~vlled 

Clrcte 478 on Inquiry card. 
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Editorial------------­

I took the machine with me to a recent meeting of the 
New York Audio Society, where l knew I'd Find several 
HP-41C users. to get their first impressions of the HP­
75C. (I'm a confirmed audiophile, and I'm wondering 
how many BYTE readers are similarly addicted to audio.) 
First impressions from the HP-41C users were positive. I 
was somewhat surprised because 41C users tend to be 
fa natical in their devotion to their machines, generally 
look askance at algebraic notation versus reverse Polish 
notation , and prefer the powerful assembly language of 
the 41C. Nonetheless, they were taken by the machine. I 
look upon this as a good omen. 

Speaking of HP-41C Fanaticism, probably the best­
organized and most active special-interest group in per­
sonal computing is PPC, which spelled out reads 'The 
Personal Programming Center is for People Program­
ming Calculators." Interested readers can contact the 
group at 2545 West Camden Place, Santa Ana , CA 
92704 . PPC has done some remarkable work over the 
years, including designing a custom ROM for the 41C 
that does more things than I have space to list here. l ap­
plaud the group's efforts and hope interested readers will 
contact it to find out more about PPC. 

The HP-75C is not For everyone, but it does a lot for 
the money. I'm curious to see future products in Hewlett ­
Packard's 70 series. 

* * * 

1982 SIGGRAPH 
This month's theme is computer graphics, in prepara­

tion for which several BYTE staff members and I attended 
SIGGRAPH. the ACM's annual conference sponsored by 
its special-interest group for computer graphics. early 
19,000 people attended this year's conference held this 
past July in Boston. 

The conference has rapidly become one of my favorite 
annual computer gatherings. SIGGRAPH attracts many 
interesting people, and the organizers work to keep the 
conference from becoming overly commercialized. The 
tone remains that of a true symposium, with dozens of 
technical papers presented and day-long classroom ses ­
sions held. The emphasis is decidedly on education. 
SIGGRAPH evenings, on the other hand, are reserved for 
the pure enjoyment of computer graphics. We attended 
the evening sessions on films and video and enjoyed them 
immensely . J urge all those BYTE readers with an interest 
in computer graphics to attend next year's SIGGRAPH 
conJerence. For information, contact SIGGRAPH '83 
Conference Office, 111 East Wacker Drive, Chicago, IL 
60601, (312) 644-6610 . • 



Summa Cum Laude! 

Just three years ago, lntertec stunned 

the microcomputer industry when its 
SuperBrain ™ desktop computer gradu­
ated with honors ... outperfonning all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un­
challenged. At least until now.. . 

Announcing uperBrain ll n' ... our 
latest microcomputer marvel that's des­
tined to be the "Most Likely to Succeed" 
in the Class of '82. With thousands of 
SuperBrains in use worldwide, it's no 
surprise that SuperBrain II us rs have 
cilven our new model the highest honors 
yet. tandard features include a powerful 
64K of internal memory, a CP/M* oper­
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z 0 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain 11 out-
marts its Clas of '79 counterpart by 

offering leaner pricing, more features and 
bettei' overall system peiionnance. ew 
SuperBrain II features include a faster, 
enhanced disk operating system, a li­
brary of new visual attributes including 
reverse video, below-the-line descen­
ders and impressive graphics capabilities 
and Microsoft' BASIC - all includ d at 
absolutely no extra cost! 

uperBrain U's internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain 11 mod ls from which t o 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, pri ces start as low as $2,495, 
including software! 

Of alJ the single-user microcomputers 
available today, our SuperBrain U is 
certainly in a class by itself. Not only 
does it outp1ice and outperlorn1 its com­
petitive classmat s, it' also backed by 
our comprehensive customer protection 

programs - depot maintenance, ex­
tended warranties, a satisfaction guaran­
tee and a factory sponsored users group. 
All in alJ, the SuperBrain W" represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or caJI or 
write us at the address below for more 
infom1ation on our full line of single and 
multi-user microcomputers. A k for our 
SuperBrain 11 "Buyer Guide" and find 
out why so many microcomputer buy r_ 
who insist on quality and value . . . insi t 
on lntertec. 

2300 Broad River Rd. Columbia, SC 29210 
(803) 798·9100 TWX: 810-666-21 15 

Circle 227 on inquiry card. 



SEASON'S 

GREETINGS 


HARDWARE OFTWA RE SOFTWARE 

t I'M 1111\1 APl'l.I. 

Ml R PKO VI \CORP 

FRANKLIN ............... . .. . CALL * WORDSTAR.. . ...... . ....... .. .. 2"'19 * VISICALC .. . .• . ••........... ... . 184 

ALTO .... . .............• . ... CALL * UPERSORT ..... . .. . .. . . ....... 154 * VI IDEX ... . . , .... ... ........ .. . 184 

IMS . ..... . . .. . . .......• ... . . . CALL * MAILMERGE .... . .... .. .. . .... . 89 VI IPLOT .. . ................• • .. 158 

VIC20 ... ... .. ................ CALL * DATASTAR ....... .. . .. . . .. . .. .. 239 • VISITERM ........... ..... • • •.... 79 


H AV * PELLSTAR . ....... .... . .. .. . ... 149 • VTSITREND .................. • .. 239 

CHRONOGRAP H .............. . . 224 * CALCSTAR . . .. . ............ . ... 189 VISIFILE .................... .. .. 184 

MICROMODEM II . .... ... . . .. . .. 289 MIC RO OFT DESKTOP PtAN II. ........ . ... . . 184 

SMARTMODEM . . ......... • .. • .. 224 BASI COMP II.ER . . .• . ......... . 299 * DESKTOP PLAN lll . . . ...... .. , . . 184 

1200BA D MARTMODEM •• . ••. 589 BASIC 80 • ... . .. . .. . . .• ......... . 279 MIC ROPRO 


Ml RO on COBOL80 ... . ................... 559 WORDSTAR... ........ .......... 224 

ZBO OFTCARD......... .•. .•.••. 279 MACRO 80 ...................... 139 SUPER ORT .. .. ......... . ..... . 119 

ENHANCER II .......... ......... Jl9 mu SIMP/ muMATH . ..•... . .. ... . 199 MAILMERGE ................... . 79 


. ITOH M LTIPLAN ........ . ........... 219 DATASTAR .......... .... .... ... 189 

PROW RITER 100 CPS ... ..... .... 489 A HTO N-TATE SPELL TAR ..... . ......... . .. .. . 129 

PROWRITER 120 CPS ............ 639 * dBA E II •...... . .....•...•.. • .• •529 CALCSTAR ....... . ........... • . 139 

PROWRITER 15" .. ... . ....... . .. 789 FOX & (;ELI. ER MICRO OFT 

fl0·55 CPS ....... . ... . .... . .... 1799 * QlJICKCODE . . ......... . ... ..... 249 ASC APPLESOFT 

fl0-45 CPS ...... .•• •. . ....•. . .. 1449 * dUTIL . . . ... . .. . ....... ..... ..... 68 COMPILER .... ........... . .. . . . 149 


IDS O llClM TIME MANAGER ................ 119 

PRISM PRINTER 80 .. . . ...... . ... 789 1f S PERCALC ... . .. • . . ........... 189 FORTRA 80 •••..•........ . ..... 149 

PRISM PRINTER 132 • ..... .... . . 1689 l' ORCE l l COBOL 80 ••• ••. • . • . • ............ S39 


OKIO ATA MATHSTAR .. . .. . ... .. .. . ...... . . 99 A.L.D. .. . . .. ......... . .......... 99 

MICROLINE 80 .... .•. . . ... . ..... 359 I A R JM 
MICROLINE 82A • ...•.•........ . 489 • SPELLGUARD . . .............. .. 189 SUPERCALC ...... ••...... • ..... 189 

MICROLINE 83A . ...•••..... •• .. 739 0 I I 
MICROLINE 84A .. . ...... .. .. .. 1179 * WORDPLUS ....... .. ... .. . ... . . . 149 PELLGUARD . . •. . .... • ....... . 189 


Ml ROSTUFF OA I 
• CROSSTALK . . .. ... .. . , ... ... ... 117 WORDPL S......... ....... ... .. 149 


CALL TOLL FREE: INPA: 
1-800-523-9511 1-215-868-8219 

SEASON'S GREETINGS 
TO 

THE MICROHOUSE MANUFACTUR •RS 
•ALTO •I TEGRAL DATA SYST EMS •PEACHTREE OFTWARE 
• AMDEK • I TERACTIVE TR T RES • Q A DRAM 
• ANADEX •I OVATIVESOFTWAREAPPLICATION • ANYO 
•ASHTON-TATE •I FORMATION UNLIMITED OFTWAR ITRO IC 
• BAYAD •MAXELL • SILICON VALLEY SY T EM , INC. 
• CALIFOR IA COMP TERS • M ICROPRO • ORCIM 
• C. ITOH •MICROSOFT • SORRE TO VALLEY A SOCIATE 
• COMSl-IAR E TARGET Ol'TWARE • MICROTEK •SY ETEX 
•DENVER OfTWARE •MORROW •SY TEM PL 
• EAGLE OFTWARE •MOUNTAI N OMP Tl~RS • TC 
• ELEPHANT •M&R •TELEVIDEO 
• EP 'ON •MIC ROST FF • E TEI. 
•FORCE II • E • IDEX 
•FOX & GELLER • NOVATIO • VISICORP 
• FRA KLI •OA I •WABASH 
•HAYDEN • OKIDATA •ZENITH 
•HAYE • PERHCT SOFTWAR E 

DEALERS INQUIRIES I VITEO 

MICROHOUSE 
1444 LIND N ST./P.O. BOX 498, BETHLEHEM, PA 18016 
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PACKAGES 


CALL US ABOUT YOUR FREE GIFT WITH PURCHASE 
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Letters 


Dfgftal Shifts Royalty Polley 

In his May 1982 BYTE User's Column, 
Jerry Pournelle criticized Digital Research 
Inc. for charging run-time library licens­
ing royalties for programs written in that 
company 's compiler languages (see 
"Supercalc, Spelling Programs, BASIC 
Compilers, and Home-Grown Account­
ing," page 226). The article was apparent­
ly written prior to February 16, 1982, 
when Digita l Research announced it had 
dropped these licensing requirements. 

Independent software vendors (lSVs} 
no longer have to pay royalties to Digital 
Research for selling programs written in 
the company's compilers. In addition, 
ISVs who have already paid royalties may 
credit these amounts to future purchases. 

The languages affected by this liberal­
ized policy are PL/l-80, Pascal / MT+, the 
CBASIC Compiler called CB-80, and 
these languages' 16-bit counterparts. In 
addition, this policy applies to other run­
time library products from Digital Re­
search, including its programmer produc­
tivity tools, Access Manager and Display 
Manager. 

The three languages originated from 
three different companies: PL/ l-80 from 
Digital Research, Pascal/MT+ from MT 
Microsystems, and the CB-80 CBASIC 
Compiler From Compiler Systems. Each 
had its own licensing policy, so dropping 
the licensing requirements allows Digital 
Research to deal more fairly and consis­
tently with its customers. 

Dan Fineberg, Account Manager /Digital 
Research lnc. 

Franson & Associates 
800 Charcot Ave. #110 
San Jose, CA 95131 

Enhancements to AIDS 

George Wolfe's review of the A1DS 
(Assisted Instructional Development Sys­
tem) that appeared in the August 1982 
BYTE (page 408) was a welJ-written and 
accurate assessment of the program's 
capabilities. As a result of the review, we 
have initiated two major changes in the 
program. 

First, high-resolution graphics can now 
be used with the program. The graphic 
displays are easily accessed through an 
embedded control command that can ap­
pear anywhere in a lesson. Also, the dis­
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plays themselves can be created through 
any mt"ans at the user's disposal. 

Second, the time necessary to load 
questions has been reduced considerably 
so that students can spend more time on 
the lessons themselves. We feel this im­
provement is of great importance to edu­
cators, as it increases actual student time­
on-task when using the computer. 

One other development will be of in­
terest to BYTE readers: AJDS is now mar­
keted nationally by Zweig Associates, a 
division of Skillcorp Publishers. We are 
supporting the program through a net­
work of independent dealers and are in­
itiating an innovative user-exchange ser­
vice . 

Michael N. Milone Jr., Editor 
Skillcorp Publishers Inc. 
203 Eighth St. 
Honesdale, PA 18431 

Association Promotes 

Computers and the 


Humanities 


As the president of ACH (Association 
for Computers and the Humanities), I 
want to praise BYTE for the July 1982 is­
sue on Computers in the Arts and 
Sciences . Over the years, considerable 
work has been done in the arts and hu­
manities without receiving much pub­
licity. I want to inform the readers of 
BYTE about an organization in this area. 

ACH was founded to promote comput­
ing in the humanities, which includes the 
arts as described in the phrase "Arts and 
Sciences, " as well as the humanistic areas 
of the social sciences and the fine and per­
forming arts: dance, sculpture, music , art 
history, etc. ACH sponsors a major bien­
nial conference, the ICCH (International 
Conference on Computers and the Hu­
manities) . The next one, ICCH/ 83. will be 
held from June 6 to 8, 1983, in Raleigh, 
North Carolina. In addition to paper ses- · 
sions and exhibits of equipment and soft­
ware, we plan to hold juried exhibits in 
compu ter-assisted art and music. Anyone 
interested in attending or contributing to 
!CCH / 83 should contact Sarah K. Bur­
ton , ICCH / 83, FOB 5308, orth Carolina 
State University , Raleigh , NC 27650. 

Anyone who would like further infor­
mation about joining ACH should contact 
me at the address below or send $15 

(U. 5.) to Harry Lincoln , Treasurer, 
Department of Music, State University of 
New York, Binghamton, Y 13901. ACH 
members receive a djscount subscription 
rate of $15 (U. S.) for the journal Com­
puters and the Httmcmities. 

Mary Dee Harris Fosberg, 
Associate Professor, Computer Science 

Department of Mathematica.I Sciences 
Box 35 
Loyola University 
New Orleans, LA 70118 

Never Say Enough 

I read with great interest and enjoyment 
Professor Don Karl Rowney's article "The 
Historian and the Microcomputer." (See 
the July 1982 BYTE, page 166.) The efforts 
and advances in using computers for the 
social sciences are praiseworthy. and Pro­
fessor Rowney is entin,.)y correct when he 
says tha t there is much to be done, parti­
cularly in the areas of documentation and 
product information. 

However, he misses the fundamental 
aspect of the microcomputer revolution. 

ot only does the microcomputer decen­
tralize the means for solving problems, 
but it decentralizes the means for arriving 
at those means. Professor Rowney states 
that he has no plans to learn a computer 
language: "Having already studied Rus­
sian, French, German, Latin, Hebrew, 
and Greek, I think enough is enough!" 

This is the first time in my life I have 
ever heard an academician state that he 
believes that there is such a thing as 
enough knowledge. But beyond that, by 
refusing to take the few hours that it 
would require for such an obviously intel­
ligent person to learn a computer lan­
guage, Professor Rowney misses a golden 
opportunity to gain insight into the work­
ings of the computer. If he would, he 
could possibly come up with new methods 
of solving problems that might not occur 
to trained programmers, and he would 
unquestionably be able to communicate 
with programmers efficiently . 

I urge Professor Rowney and o thers in 
similar positions to learn something e>f 
programming, not to leave it to profes­
sional programmers. 

Lee Amon, Corporate Data Analyst 
The Center for Professional Adva.ncement 
POB H 
fast Brunswick, NJ 08816 
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ANNOUNCED SAGE II, 

8-BITCOMPUTERS 


BITlifEDUST. 

i6-BIT, 8 MHZ, 
68000 MICR:OrROCESSOR. 
The new Sage II doesn't look 
exactly awesome. Some folks even 
mistake 1t for a disk subsystem. 

But !he fact is, 8-bit 
microcomputers don't stand a 
chance againsi it. Minicomputers 
are shaking in their boots. And 
even a few ma1nfr~mes are 
running scared. 

Because the Sage It ls based 
on. the incredible 68000. 

UPTO SUK, 

NOT COUN·TING DRIVES. 

With i!s24-bil address bus. the 
Sage II can address 16 megabyles. 

The stripped down version 
features a mere 128K RAM. 

On op of that, you can add 
another 3S4K of "RAM DISK" (on­
board RAM that looks like a super­
fast disk to the operating system). 

Then come the real dis\< drives. 
Your choice of 40 or 80 traok, 320K 
to 1.3 megabyte, 5-1/4". A10K 
program loads in half a second. 

p -SYSTEM.Ol'ERATING SYSTEM. 
This optional, Interactive operating 
system makes 11 possible to use 
programs currently running on 
8-bit computers. 

II suppo ts Pascal, FORTRAN 
77. BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs 

MORE roR THE MONEY. 
Prices for the Sage II start at jusl 
$3,600 with one disk dnve and 
128KRAM. 

No other computer in history has 
195 North Edison Way, Suite 14 ---fl-1111 offered so much performance per 

Reno. Nevada 89502 _ _ _ unit price. 
(702)322 -6868 ' Call or write us today for the 

· ucsop.sys: isatrademal1'0llhllRogorn 011h0Uf11v !"S<l/OI Ci'.J>!am• COMPUTER TECHNOLOGY whole stoiy. 
Ol5111bullld on UMCC K.nqoom Oy TD I Lld. 29 Alma Va lo Rd . Cli fton. Bnstol, BSB 2HL. Tele 44 · 272-742796 

Dost11b111ed m N0<1hw .st U S by Anacorn P. 12831l SE 40th Place. B"M<·ue. Wll 9SOOEi. Tele 800- ·•26-62·14 Circle 339 on Inquiry card. 



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

Archaeologlsts 

Dig Microcomputers 

Ned and lou Heite1s article in the July 
1982 BYrE presents some useful programs 
based on a sound set of ground rules (se 
"Breaking the Jargon Barrier," page 76). 

evertheless, they presen l a misleading 
representation of the status of computers 
and microcomputers in archaeology . 
What is not mentioned anywhere in the 
article is that the Heites are obviously try· 
ing to reach and, perhaps, even character­
i.z.e historical archaeologis ts, particularly 
those who work in colonia l archaeology 
on the Atlantic seaboard of the United 
States, where pipestem dating and mean 
ceramic-formula dating are most appli­
cable . The nonarchafologist reader of 
their article could be led to believe that 
most archaeologists are put off by com­
puters and rely exclusively on main­
fra mes, if they go near a compu ter at all . 
This is far from the case for prehistoric ar­
chaeologists, a t least. 

Some form of quantification (usually 
frequencies and trai l lists) has been 
around archaeology for many years. Use 
of statistics, including complex multi­
variate statistics, increasfd rapidly in the 
1960s (presumably as computer time be­
came more available) and exploded in the 
1970s (simply check the pages of the ma­
jor arc:haeology journals for the last 15 
years or so). Archaeologists are just begin­
ning to tum to the use of microcomputers, 
but their use is bound to increase as uni­
veniity computer dollars become scarcer 
and as more a nd more archaeologists are 
employed outside universities. 

Legislation enacted since 1974 mandates 
consideration of the impact of constru ­
tion projects (reservoirs, p ipelines, trans­
mission linesi power plants , etc.) upon the 
archaeological resources of the construc­
tion site . This legisla tion has spawned a 
...,,hole new breed of contract archaeolo­
gists, often employed in the private sec­
tor, to provide clients with archaeological 
services that will place them in compli­
ance with the regulations. This breed of 
archaeologjst is doing archaeology and is 
often heavily reliant on microcomputers 
for word processing (reporl turnaround 
after field work is sometimes almost un­
reaJistically short), database management, 
data analysis, and, in smaller firms , for 
accounting, bookkeeptng, etc. 

Unquestionably, many prehistoric ar· 
chaeologists do not use sta tis tics, mini­
mally quantify their data, and are in­
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timidated by both computer5 and the peo­
ple who know how to use them . 1t is also 
the case that many archaeologists, par­
ticularly younger ones (and at age 35, l 
may well be in thf transit ion generation), 
have become fa miliar with stat istics and 
computers as parl of their gr(lduate educa ­
tion and routinely use both in their work . 
This group i-.; buying microcomputers and 
even taking them Into the fi ld {I wrote 
l"is from a Held camp using a word pro­
cessor on a!l Apple), then returning to th 
office to store and analyze data and pro­
duce reports (or even do all this while still 
in Lhe field). 

I don ' t know what meeting jt was where 
only 7 of 700 conference registrants at­
tended the microcomputer session . J 
strongly doubt, however, that we Carl in ­
fer that only 1 % of the archaeological 
profession is interested in computing . 

As microcomputers become more pop­
u lar, better understood, and less expen­
sive, and as software becomes more readi­
ly available (frankly , archaeologists are 
m re users tha n programmers), l p redict 
that the next mkrocomputer session at a 
national meeting will be attended by a 
much larger percentage of the conferees. 

Donna C. Roper 
102 North Durand St. 
Jackson, MI 49202 

Pralslng the Write Tools 

I enjoyed Wayne Holder's article "So(t­
ware Tools fo r Writers'' {see the July 1982 
BYTE, page 138). His plans to create a 
computer program that uses the tech­
niques outlined in Richard Lanham's 
Reuising Prose especially caught rny eye. 
Dr. Lanham. the executive director of the 
UCLA Writing Programs, realiz. s that 
computers can provide much needt:!d as­
sistance or overburdened writing instruc­
tors and, more importantly, can offer 
writers new ways of seeing their writing. 
BYTE readers might like to know that I 
have already written a Revising Prose 
computer program, which students at 
UCLA have used for several years . 

The program, called Homer, does many 
of the things Lhat Dr, Lanha m's book sug­
gests writers should do . It isola tes preposi­
tions and forms of the verb "to be, " 
counts words a nd sentences, draws sen­
tence-length graphs, and even scans tex 
for abstrad words (which Homer calls 

woolly words) and possibly nomlnalind 
verbs (e. g., action rather than act) . It also 
displays the analyzed text ln severa l in­
teresting forma ts. 

Th ugh UCLA students and staff u5'Ual­
ly use Homer on our IBM 3033 or our IBM 
4341, a microcomputer version also exists. 
It's written in UCSD Pascal and runs on 
an Apple lL Charles Scribner's Sons (pub· 
lishers of Revising Prose) has made ten­
tative plans to clistribute the program. (A 
videotape version of Revising Prose is 
already distributed by Charles Scribner's 
Sons. ) 

Mr. Holder's interest in software tools 
for writers dese.rves praise. I hope to see 
more from him and others in the future . 

Michael E. Cohen1 Software Consultant 
UCLA Wri.ting Programs 
371 Kinsey Hall 
University of California 
Los Angeles, CA 90024 

' No key to Shifty 
QWERTY's Solution 

In his letter to the editor in the July 
BYTE, C. W . Green observes Lhat the tra= 
ditional QWERTY typewriter keyboard is 
inefficient (see " Gettlng Rid of 
QWERTY," page 31), Its original efficien­
cy was mechanica l- if the keys for letters 
thalare frequently used in combination in 
the English lan~uqge were struck in fast 
sequence, there would have been a me­
chanical scramble . The layout was effj. 
dent For fast typi.ng on a mechanical 
device. Letters freq uently combined in 
English had to be separated on the key­
board by letters that seldom appeared 
together. 

Unfortunately, generations of typists 
have go ten used to QWERTY. l doubt 
that their influence has anything to do 
with the retention of the keyboard design 
for computers. When computing started. 
the number of people trained in typing 
who used computers was probably 
minimal. 

As personaJ computers penetra te offices 
and homes, they are still being used by 
people who have no typing skills, but 
because of the computer's proliferation, 
the opportunity to change the keyboard 
(to what?) has probably been lost already . 

Touch-typing i5 a kill thaf Is not par­
ticularly dependent "pon the layout of the 
keyboard. However, the French have 
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learned that a keyboard in ABC order is 
no more useful for nontypi ts than any 
other layout. Jt probably doesn 't matter 
very much what the keyboard is, as long 
as people learn touch-typing on sorne­
1.Jiing slandard . 

Incidentally , the numeric o rganization 
of a push-button telephone and of a caku­
lator are different , and that doesn't eem 
to bother too many people. 

Ellen Moss Poler 
78 East Second St. 
New York, NY 10003 

As C. W. Green pointed out in his let­
ter in the July BYTE, lhe Sholes QWERTY 
keyboard is not the best- in fact, it was 
designed to be the worst. The ble sed 
Dvo rak keyboard speeds typing, reduces 
~rrors, and is easier to learn-so they keep 
telling me. How wonderfull 

In a craze o improvement lasl spring, I 
yanked off all the kcytops on my Ohio 
Scientific Challenger lP and put them 
back on In Dvorak's arrangement. It's 
great! Too bad J'm too lazy to bum in a 
new moni tor ROM (read-only memory )­
but most new software 1 write can read 
lhis new keyboard . 

For input systems using light pen or 
proximity switches, Edward B. Mont­
gomery has found an even helter arrange­
ment that allows common sequenct>S of 
letters such as "the." "and," "-ing," ''-ion, " 
"with," etc. to be enter d in one smoo th 
sweep of a pen, stylus, or finger. The full 
story is told in !he March 1982 issue of 
Compi1ter magazine . 

The Dvorak keyboard was meant for 
use with touch-typing. Otherwise, it is no 
better than Sholes . But touch-typing uses 
both my hands! I like to use my left index 
finger to keep track of where I am in a 
listln.g or table. Until I grow a third arm, l 
type with one hand . 

But if I type with one hand, I must look 
at the keyl-ops. The keyb ard has too 
man.y keys for one hand, so 1 must watch 
my fingers. Montgomery's syslem also re­
quires looking. My eyes have better things 
to do. 

So why not invent a completely new 
type of input device, not jusl rearrange 
the characters of a standard keyboard, 
but find a better mechanical system? One 
that can be operated easily with one hand 
and without looking. One tha t is comfort­
able to use. I cannot , .however, imagine 

what such a device would be like. 

Daren Wilson 
POB 197 
Union Lake, Ml 48085 

A m1mber of devices are available t/1111 
allow 011e-lumded e11try of ASC/l (Amer­
irn11 Standard Code for Informatio11 /11ter­
c/iange) charactus . Tl1ey ge11eral/y co nsist 
of six buttons; fou r operated by tlie 
fingers an I two by the tlwmb . Tlr ese b111-­

tons produce 64 ASCJJ characters direct­
ly_A new device ha.s jiisl been intrrJd11ced 
in England rn//ed t/1e Microwriter from 
tire London-based Microwritel' Ltd. It, 
too, uses six keys, b.ut follows a new 
coding basud on u ciraracler's shape. The 
company is currently seeking a dislri/:m /01· 
in the U. S . .. M.H. 

Call for Artlcfes 

hereby enter a plea for BYTE to 
devote an is ue to that most neglected of 
computer topics: maintenance and repair . 

1n the October 1981 BYTE, I described 
our computer at the Poricy Park Natur-e 
Center in Middletown, New Jersey (see 
"Bridging the 10-Percent Gap. " page 264), 
We have a s traightf n.vard system or 
business, and we run Nort.h Star DOS 
(disk operating system) and BASIC. The 
system erves our purposes very w ll . 

Our computer is essentia l, and it 's used 
ovt'r 3 hours per day , 5 days a week for, 
say , at least 750 hours a year. Since we 
obtained the computer in the fall 1979, 
we've had one floppy-disk head crash , a 
new memory board fail afte r 6 months, 
and the original memory fail after 3 year!.. 
Three hardware failures in 3 years, not 
bad. Or is it? We don 't know . In addi ion , 
every few months some disk block can't 
be read, requ iring the use of the backup or 
some o ther technique to get il-- going again . 

Our staff members are not computer ex ­
perts, and they can 't recover bad disk 
blocks, lel alone fix the memory . We 
would gladly pay for a program to salvage 
a bad disk (e . g., copy all files that are 
okay), but I've not seen one advertised. 
North Star won't talk t-o customer.; any­
more, not even lo give advice; it insists we 
go through dealers . Our dealer mo ed to 
Arizona, but, thank heaven , he gives ex­
cellent mail and phone service . 

Is our experience typical? Who repairs 
computers? Are service contracts avail­
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able? What are the mean times between 
failures for memory? disk drives? proces­
sors? And how about advice for pur­
chasers. such a to forgel the MK-byte 
memory card and, instead , split memory 
on at least two boards so tha l one can 
diagnose the other. 

There must be lots of people or busi ­
nesses like ours who have established their 
system, and whose main interest is not in 
expansion or new software , bu t in keepi11g 
the system runn ing. H ow about some ar­
t icles for us7 

Paul T. Brady 
91 Marcshire 
Middletown, NJ 07748 

Praise and Advice 

Many years ago , we received a compli­
mentary subscription to a new magazine 
called BYTE. ot only was 1:.he name 
strMge, but the publication dealt with a 
subject matter that was a little over our 
heads, T he subscription lapsed, and the 
issues which we saved sat o n a shelf 
ga thering dust. We threw lhem ouL to 
make some room abou t three years ago. 

Our business, which deals in the sales 
and service of professional la nd-mobile 
radio-communication equipment, was 
lhrivi ng, a_nd we were reading aboul a ll 
Lhe new affordable business- computing 
system~ that were becoming available. We 
decided to do some resea rch into lhe 
feasibi lity of using a computer in our of­
fice . But where do we start7 

Al that []me (about two years ago), 1 
remembered the magazine with the funny 
name and recalled that it spoke about 
computers. One thing led to another, and 
we have been subscribers ever since. l can 
kick myself, however, fo r th rowing ou t 
those original Issues . 

We continue to read BYTE each month, 
picking up more and more knowledge 
about the fasdnali ng world of computers 
from both the articles (which s till are a bit 
over our heads) and from information 
that we receive through tiie use of the 
Reader Service ca rds. 

Fina lly, we bought a ystem comprised 
of an IMS SOOOSX computer, an IBM 
3101-10 di.splay t rminal , and an Okida ta 
Mkroline 83 printer . These particular 
items were selected because we saw them 
work, and each seemed to do an excellent 
job of what it wa designed to do , 

_ 

Although we were extremely pleased 
with our new system, we learned t.hal we 
wou.ld literaUy have to teach ourselves 
how to use it. For some reason. all of the 
hardware manufacturers assume that the 
people who buy their products are com­
puter professionals, but this is far from 
the case. 

Thank goodness we had leamed enough 
from reading BYTE, and we were for­
tunate enough to have purdlased the 
system from one of BYTE's advertisers 
Oohn D. Owem and Associates ), who was 
pa tient enough with us to get us s tarted on 
the righ t track. Otherwise, we might s tlll 
be st<iring at the machine. 

We were eager to st.art running some 
applications programs on our new equip­
ment . While a software consultant was 
advising us about various accoun ting pro­
grams, we decided to get one of the elec­
tronic spreadsheets to play around with . 
But which one1 

Once again , BYTE came to lhe r escue, 
this time in the form of Jerry PourneJle's 
excellent articles, which 1 thoroughly en­
joy and look forwa rd to . It seems tha t 
Jerry has the knack of writ ing a review 
that doesn't really sound like a review; it 
sounds more like ii story that he is telHng 
some friends . He makes fo r very enjoy­
able reading. 

ln any case, Lrecalled a recent artic.le in 
which Jerry mentioned Supercal from 
Sorcim, so we decided to give it a l:ry. The 
firs~ thing we found out was that our lBM 
3101 terminal was no t listed as o ne of the 
terminals supported by this program , but 
a quick call to the folks at Sorcim s howed 
tha t they really knew thei r product well , 
and they were eager to help . The fellow 
we spoke to said "no problem," and he 
proceeded to tell me the few steps that 
allowed us to configure !:he software to 
run with our termi nal. A fter a few 
moments, everything was working! The 
sense of frustrati on that we felt earlier was 
sta rting to evaporate , and we were 
fo llowing the well-written users manual 
tha t Sorcim provides wilh Supercak. 

That evening, we configured our fir l 

set of sheets with the program. We have 
been enjoy in g it ever since, I think I'm 
really going to like this program. 

ll's a shame lhat there aren 't some dear­
ly written users guides that can help a 
first-time user learn what to do aiterplug­
g1ng the equipment into the wall. We are 

I.I re that the more popula r rnicrocom­
pu ting systems, such as Apple , Radio 
Shack, etc., prov ide such user guides, so 

Ctrc1e 470 on Inquiry card. __., 
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Letters.................................................................. 


why can' t other companies do the same? It 
wouldn't have to be too technical , but 
merely some basic information about how 
to format disks, what the various oper­
ating system commands do and how to 
use them, how to copy and back up files, 
and so forth. It wou ld also be a fine idea 
tom ntion some good practices to follow, 
such as making plenty of back1..1ps often 
enough and how to find out whether or 
not you are going to run out of disk space 
when you would least want to . 

ln short. we feel that the field of elec­
ironics, computers, and, in particular, in­
formation handling is a very dynamic 
one , The manufacturers should realize 
that there is tremendous potentia1 in the 
fonn of first-time users, if they can come 
out wfth documenta tion that is both 
thorough and understandable , 

Please keep up the good work and high 
quality of BYTE magazine. I look forward 
to receiving fr every month for years to 
come. 

Jules K. Neuringer, President 
Porlronix Communications Inc . 
2106 Bath Ave . 
Brooklyn, NY 11214 

Maybe Smoke Got In His Eyes 

I read BYTE avidly each month and en­
joy it greatly. I cannot resist being one of 
the many (probably) who will write to say 
that the music pictured in photo 1 (page 
447) of the July 1982 issue is not "Home 
on the Range," but a modification of the 
first phrase of "On Top of Old Smokey ." 
(See 'Tuning Up the 1802," page 442.) 
This, of course, does not detract from the 
interest and utility of Art Makosinski 's ex­
cellent articlel 

John B. Schaefer 
Department of Physics 
Geneva College 
Beaver falls, PA 15010 

Another Name to Drop 

As Karim Alim expressed in his letter in 
the August 1982 BYTE, l. too , have en­
joyed Jerry Pournelle's User's Column. 
(See "What's the Story , Jerry ," page 30.) 1 
do not , however, share Mr. Alim '· con­

22 No"""'ber 1962 ti:l BYTE Publi.Glticns In< 

cem about not being able to afford the 
equipment that Mr. Poumelle uses (if he 
wrote a.bout the machines 1 can afford, 
BYTE readers would grow bored with 
reviews of 10-year-old portable type­
writers) . 

With regard to Mr. Pournelle's name­
dropping: I hope that someday Jerry will 
drop my name to his friend Adam because 
I covet owning one of Adam' computers, 
so l have no objeclion whatever to Jerry's 
name-dropping . I also realize that 
coveting is a bad thing for someone in my 
profession to do, but honest is honest! 

Keep up the good work . Jerry! Mention 
my name the next time you see your old 
buddy Adam. 

Roland M . Brown lll, Pastor 
Rodgers Forge United 

Methodist Church 
56 Stevenson lane 
Baltimore, MD 21212 

Post-Warranty 

Service AppJauded 


I read BYTE magazine with what might 
be described as religiow; fervor, and I've 
noLiced that the Lett'ers section has recent­
ly carried severa l entries discussing many 
disturbing aspect;s of manufacturers' war­
ranties. r would like to describe a very 
positive experience that I had with a 
manufacturer and service cen ter. 

About 7 months ago, r purchased an 
IDS (Integral Data Systems) 560. The 
printer performed well for about six 
months, when su,ddenly the quality of the 
print deteriorateq. Naturally , I found this 
disturbing because I had only used the 
unit for , perhaps, the equivalent ot 40 
hours oF continuous use and the standard 
90-day warranty had long since expired. I 
called IDS on its t II-free customer assis­
tance number and spoke with a technician 
who patiently walked me through S<:veral 
tests. Though we isolated the problem to 
some degree, we were unable to rectify it , 
so the technician suggested I take the uni t 
to a factory-authorized service center for 
fu rther diagnosis and repair. 

1 called the ervice center and set up an 
appointment to bring the unit by for 
"walk-in" service on a Su nday . The 
owner-serviceman quickly identified the 
problem as a fau lty print head and he 
replaced it , He informed me thal the list 
price for replacement was about $ZOO, but 

he also noted the unit obviously had not 
been used very much and that , in his opin­
ion, the failure was probably due to a 
manufacturer's defect. He volunteered to 
call IDS and reque:;t tha t the work be 
covered under warranty . IDS agreed with 
his assessment over the phone. 

Needless to say, l am quite p leased. I 
think both ms and the service center 
should be: acknowledged for their excep­
tional ly flexible and fair treatment. I am 
hopeful that they will set a standard for 
the persona] computer industry . 

Cortis Cooper 
2-37 Burleigh 
Bangor, ME 04401 

Maintenance Concern Covers 
Canadian Computers 

Jn reference to Lewis A. Whitaker's ex­
cellent article ''Maintenance Alternatives 
for Persona] Computers" (June 1982 
BYTE, page 452), may l offer some Infor­
mation on a third-party maintenance 
alternative for BYTE's Canadian readers? 
Because the· maintenance companies men­
tioned in the article (TRW, Dow Jones, 
and Sorbus) do not operate to any degree 
in Western Canada, BYTE readers may be 
interested in knowing that professional 
computer service is available from Data­
tech Systems in nine major cities across 
Canada. Datatech has been in the com­
puter business siace 1963 and offers both 
field and depot :;ervice on a wide variety 
of computer products. 

Steve Glover, Field Engineerlng 
Representative 

Datatech Systems ltd. 
1095 McKenzie Ave. 
Victoria, British Columbia VSP 2L5 

No Sale-No Support 

This is in response to the letter by Mr. 
William D . Maudlin of Broadcasting / 
Recording Productions regarding the deci­
sion by Apple Computer to discourage 
mail and phone discount sales of its prod· 
ucts. (See 'No Discount-No Sale," July 
1982 BYTE, page 31.) 





CLEAR COPY PAUSE 



.....COMPUlll 
11DIM11111 WI& 

IS A9511 OF Tm. 
White your printer Is running, your 
computer ts tied up . All you can 
do Is twiddle your thumbs untll 
the program Is finished. 

MKROBUFFER ALLOWS YOU 

TO PRINT AND PROCESS 


SIMULTANEOUSLY. 

You just dump your printing data 
directly to Microbuffer, whoosh! , 
and continue processing. 

Microbuffer accepts data as 
fast as your computer can send 
it. It first stores the data in its 
own memory buffer, then takes 
control of your printer. 

It's that easy. 

THERE IS AMKROBUFFIR 
FOR ANY COMPUTER/ PRlmR 

COMBINAnGN. 
Microbuffers are available in 
Centronics-compatlble parallel 
or RS-232C serial versions. 

FOR APPLE II COMPUTERS, 
Mlcrobuffer II features on-board 
flnnware for text fonnattlng and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
Include Basic listing fonnatter, 
self -test, buffer zap, and 
transparent and maintain modes. 
The 16K model Is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS. Mlcrobuffer 
is $159 in either an SK serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON-XOFF 
software handshaking at balld 
rates up to 19,200. Both Inter­
faces are compatible with Epson 
commands including Graftrax-80 
and Graftrax-80 + . Both are user­
expandable to 32K. 

ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Mlcrobuffers. 
(Pictured here, twice actual size.) 

Both serial and parallel ver­
sions are expandable up to 256K. 

The serial stand-alone wlll up. 
port dlfferen Input and otJtP'lt 
baud rates and hand8hakt ~ 
tocol. The 32KJnQdel ~a at 
$299, S349 for. 641<, and 64K ­
one (for. up 10 a total Of 2561() n 
Just~179. 

....11i11&i:~·..\.~ 

MICROBUFffR FROM 
PRAm<Al PERIPHEULS. 

When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 

PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 

Clrcle 364 on Inquiry card. 



Letters................................................................. 


1would like to applaud Apple for sup­
porting its authorized, full-service dealers. 
On several occasions, I have lost a sale to 
a discounter only to have the customer 
come back to me when his or her discount 
dealer failed to provide any post-sale ser­
vice. My customers do no t seem to mind 
paying a fractionally h igher price initially 
because they realize that in the long run, if 
anything goes wrong, I'm here to help. 

I would also like to thank Mr. Maudlin 
for saving ful l-service Apple re tailers the 
Hme which would have been wasted on a 
customer who seems to find gett ing a dis­
count more impor tant than getting good 
service. 

Finally , 1 would like to say to the full ­
service re tai lers of the product that Mr . 
Maudlin d id purchase tha t if he comes to 
you for service, tell him to go see the 
dealer who sold him the equipment. 

Randy Piscione, Sales Representative 
Light Computer Centre 
1 Yorkdale Rd. 
Toronto, Ontario, M6A JAl 
Canada 

THE MULTI-USER FRIENDLY MEMORY BOARD WITH 

NO 

O Multilayer board and bus 

0 256 Ki lobytes 
0 6 MHZ with no wall 

slates- most processors 
O Designed to operate in any

S-100 System IEEE or Non­
IEEE 

O 16-bit addressing option; 
Powerful Macrotech Mem­
ory Mapping (M3) bank se· 
lect architectu re allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any4K block of the 256K 
on board physical memory. 

O 24-bit direct addressing 
oplion 

Letter Off Base 

The July 1982 BYTE included a letter 
about the Base 2 Inc. prin ter from Viet.or 
Ung (see page 16) . The letter implied tha t 
Base 2 Inc . could be contacted through 
Advanced Computer Products . This is to 
inform BYTE and its readers that Ad­
vanced Computer Products Inc. is not, 
and never has b en , associated with Base 
2 Inc . 

Tom Freeman, Vice President 
Advanced Compute r Products Inc. 
POB 17329 
Irvine, CA 92713 

Gimme That O ld 

BASIC Language 


You can keep your Pascal, keep your 
Ada, keep your C because if I can have 
the BASIC described by Thomas Kurtz, 
I'll be a happy man. (See "On the Way to 

O " Educated" cycl.econtro l 
module generates al l tim­
ing on board asyn· 
chronously for maximum 
access speed and uni form 
operation 

O Com prehensive technical 
manual with complete in­
stallation guide and source 
listings !or M PIM II'" • and 
" Virtual Disk" solid state 
disk applications . 

O DMA operation lully sup­
ported In strict accordance 
with IEEE 696 standard. 

O 8/16 data transter protocol 
O Parity error detection 

signal filtering for noise­
lree operation. 

O Full one yea r warranty 
II you wish. send 1 check or mone y
order lot $1 .379 (In Camornla add ti% 
sa les lax where appll~able) . 

Manual avall1ble 11 $26. 00 each 
tet~ ndabl e wllh order. 

' Reolsttred Tradunartc or Oloilal 
Research Corp. 

DEM & Dea ler Inquirie s lnvfled 


t. 
MACROTECH International Corp., 
22133 Cohasset St ., Canoga f>ark, 
Calilornia 91300 
(213) 887-57 37 
In lhe U.K. call "0621 '' 828·763 

Standard BASIC ," June 1982 BYTE, page 
182.) 

That, however, brings up th is question : 
how soon can we expect to see the new 
standard BASIC implemented? Obvious­
ly , Professor Kurtz's committee has no 
control over that, but I wonder if BYTE 
cou ld poll IBM, Apple, Tandy , Com­
modore, etc. to find out when these 
manufacturers expect to release standard 
BASIC implemen tations for their com­
pute.rs. 

Steve Switzer 
108 Lequer Rd. 
Po rt Washington, NY 11050 

Stick by Ads 

Dr. Alan Wilcox recently implored 
BYfE to carry only advertisements that 
are di rectly related to computers and com­
puting. (See "Stick to Computers, " Au­
g1.1st 1982 BYfE, page 34 .) 

Great. I can hardly wa it to see the 
subscription price rise as BYfE tries to 
make up the lost revenue. 

I don' t care how many pages of adver­
tising appear in each issue of BYTE. or 
what products the ads are pushing. If a 
reader doesn' t like an ad , he can simply 
tum the page. 

Michael Truffer, Publisher 
Skydiving 

POB 189 
Deltona , FL 32725 

Program Takes 

Up CPM's Slack 


Steven Zimmerman and Leo M . Con­
rad 's article describing CPM (Critical­
Path Method) and introducing a BASIC 
progJam to solve scheduling problems 
was, for me, very timely. (See "Program­
ming the Cri tical-Pa th Method in 
BASIC," July 1982 BYTE. page 378.) I 
have modifi ed their program to run on the 
IBM PersonaJ Computer and am presently 
adding an input / output section more 
suited to my applications. To test the pro· 
gram, I ha ve used, as data, lhe sample 
CPM that appears in "The ABCs of the 
C ritical Path Method," by Levy, Thomp­
son , and Wiest (Harv ard Business 

26 November 1932 © BYTE Public;Uio>n. Inc Circ le 259 on inquiry card. 



Review , September 1963). 1 heartily 
recommend this article to those just learn­
ing CPM. The program ran flawlessly , but 
it lacks a feature that I have incorporated 
and present here for BYTE readers (see 
listing 1). 

The Slack Time calculation performed 
by the BASIC program is the same vari­
able as Total Slack cited in the Harvard 
Business Review article. This number is 
the total amount of time an activity may 
slide without forcing a delay of the overall 
project-completion date. Such a number is 
useful when tight control can be kept on 
those activities that follow the delayed ac­
tivity . 

However, in the real world, delaying 
the start of an activity often affects its cost 
and its duration (due to availability of 
manpower, for example ). What the pro­
ject manager needs is a figure that in­
dicates how much an activity may slide 
without impacting the Early Start T ime of 
subsequent activities. This number is 
described in the Harvard Business Review 
article and is known as Free Slack. By 
definition, it cannot exceed Tota l Slack 

Listing 1 
60 DlM A$(D% ,2),A(D%,14),SV(l2) 

1301 REM FREE-SLACK VARIABLE CALCULATONS 
1302 F'OR l= l TOM% 
1303 MIM =99999 
1304 F'OR J= I TOM% 
1305 IF A(l ,2) =AO, 1) AND A0 ,8J< MIM TH EN M1M"' A(l ,8) 
1306 NEXT J 
1307 ff MIM > 99998 THEN A(l.1 4) "'O ELSE A(l,14) =MIM - A(l,9) 
1308 NEXT l 
1320 PRINT"CODE DESCRIPTION USED EARLY EARLY LAST LAST 

TOTAL FREE" 
1330 PRINT" TIME START FIN STAR T FIN 

SLACK SLACK" 
1385 PRINT USING C5$;A(l ,14); 

and, most often , it will be less than the 
Total Slack. 

By making just a few changes to the 
Zimmerman and Conrad BASIC pro­
gram, Free Slack calculations can be 
added to the already powerful scheduling 
tool. The revisions are shown in listing 1. 

When applied to Zimmerman and 
Conrad's test data, running a normal time 
analysis yields some interesting Free Slack 
times. For instance, activity F appears to 
have a Slack Time of 39.7 weeks. Yet the 

Free Slack figure reveals that a slide of 
only 23.7 weeks can be allowed without 
affecting the Early Start times of activities 
M and 0 . This is not an attempt to prove 
that either slack-time calcu lation is the 
more important . However, having both 
calculations available certainly increases 
the utility of the CPM program. 

Chip Getter 
21 Bayberry Lane 
New Rochelle, NY 10804• 







The Third NCGA and the Future 

of Computer Graphics 


A survey of the current state of computer graphics. 

Drafting Dan never materialized, 
but a lot of his relatives did. 

For those of you who haven't read 

Alexander Pournelle 
c/ o Workman & Associates 

112 Marion Ave. 

the first step when I'd bought a $99 
surplus monitor a month earlier. But I 
couldn't afford a Microangelo graph­

Robert A. Heinlein's Door into Sum­ Pasadena, CA 91106 ics board from Scion or any of the 
mer, Drafting Dan was a cross be­
tween a typewriter and a drafting 
board. And since I've never been very 
good at drawing except with a T 
square, I've always been interested in 
something that could do what Draft­
ing Dan did. As a resul t of this, and 
because I'm also interested in film­
making, another industry tha t's 
becoming increasingly compute r­
dependent, I was especially eager to 

attend the third annual meeting of the 
National Computer Graphics Associ­
ation (NCGA) in Anaheim last June. 

Basically, I went to see what the 
normal BYTE reader might go for: 
upgrades for my personal computer, 
a California Computer Systems 
machine named Helen. I had taken 

other boards for the S-100 bus, such 
as those from Cambridge Graphics 
Lab or Digital Graphics. I did, 
however, have faint hopes tha t some­
one would unveil a cheap add-on 
graphics system. And there was 
another economic justification: I'm 
addicted to Atari's arcade game 
Tempest, and I'd like to save my 
quarters . 

Unfortunately , it took only abou t 

A picture generated on a Raster Technologies grap/1ics terminal. You might see similar computer-generated pictures used as 
backgrounds in Revenge of the Jedi (th e next Star Wars episode) . George Lucas !tas invested !teavily in computer graphics. (Plioto 
courtesy of Raster Technologies.) 



HowtheTI-55-II s 

shortwotkoflong problems. 


Whenever you can o lve 
complex prob lems quickly and 
accurate ly, you' re ahead of the 
gam . And char'- exac tly whac the 
Tl-55-ll does~ r you. By giving 
yoL1 112 pre-programmed fu nctions 
(like definite integra ls), ir a llow 
you to take short cut without 
losing accuracy. You'll ace mplish 
a lot more in les rime which 
mean increased efficiency. 

With our T l-55-11 you can 
cackle problem you thought could 
on ly be solved with high er-priced 
programmable . You're not nly 
~etting the standard slide rule 
tuncrions but a lso rar i rical capa­
bilitie . This way you can work 

ur linear regre ions, permuta­
tion and combinat ions, ju t to 
name a few. 

The TI-55-II al o gives you 
enough progra mmability to e limi­
nate a 1 t of repetitive key punch ­
ino. Our Con rant Memory ni 

keeps programs a nd data on tap, 
even when the calc 1lator is turned 
off. o once you've enrere a 
formu la, you can simply put in ch e 
va ri ables t g t your solu tion. The 
Liqu id Cry ta l Display sh ows your 

answe r in standard, scientific or 
engineer~ng notation - clearly 
and precisely. 

W e a l o help y u ge t the 
mo t out of your calculator with 
the Cal ulator Oeci ·ion-Making 
S urceb ok . It give you step­
by- tep example f the be t 
techniques used for solving mathe­
matica l, sc ientific and tati tical 
problem . And we've included a 
special ecr ion on how to program 
your TI -55- 11. 

o nexr rime you' re facing 
an ther rime-con uming ~o 
problem, cut it down to 
size with rhe Tl-55- Il. 

TEXAS 

INSTRUMENTS 

Cl rc le 449 on Inqu iry card. 



Exciting new ca pabi lities can b lossom In your lab-when 
you automate it wi th the DAISI family of data acquisition 
peripherals for your Apple Computer. 
DAISI interfaces. from Interactive Structures. turn your econom­
ical Apple into a personal electronic lab assistant. DAISI prod· 
ucts are designed to read instruments and sensors. control 
temperature and pressure .. . with reliability and precision. 
Here's a rundown on some_DAISI interfaces 
Al13, 12-Blt Analog Input System- $550 
• 16 input channels • 20 microseconds conversion time. 
At02, 8·Blt Analog Input System- $299 
• 16 input channels • 70 microseconds conversion time. 
A003, 8-Blt Analog Output System- $195- $437 
• up to 8 independent channels • range and ottset adjustable. 
DI09, Digital Interface with Tlmers- $330 
• timing and interrupt capability • direct connection to BCD 
d ig its. switches. relays. 
Don't settle for ga rden variety equipment for your laboratory 
applications. Get the best- at a great price. Pick o DAISI! 

Call us for the DAISI dealer near you. 

Interactive Structures Inc. 
146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
(215) 667-1713 

All DAISI lnlerfoces come 
complele wllh coble, In· 
slrucliono l diskette ond 
comprehensive monuol. 

3 2 Nov<mber 1982 © BYTE Public• <ions In< Circle 225 on inquiry card. 

20 minu tes to see every thing I could 
afford. Out of the 162 booths, very 
few were offeri ng affordable 
machines. But I thought I might as 
well get my money's worth , and I saw 
the rest of the show because I may be 
able to buy something next year; 
prices seem to be about ready to 
plummet. 

The show's focus was high-priced 
machines and high-budget com­
panies; there was little interest in con­
sumer graphics. Most of the equip­
ment for sale started at $15,000 and 
went quickly upward. 

Some of these systems were expen­
sive vector systems, but the focus of 
this article will be on raster-based col­
or graphics. (Raster scanning draws 
pictures like your television does; an 
electron beam scans hundreds of 
horizontal lines from left to right. 
Vector graphics can draw actual 
lines - horizontal, vertical, or 
diagonal- wherever one is wanted.) 

Blueprints Today; Art Tomorrow 
Drafting Dan's relatives use a CRT 

(cathode-ray tube) instead of a draft­
ing board. They are known collec­
tively as CAD / CAM machines, short 
for computer-aided design / compu ter­
aided manufacture . Airplanes, in­
tegrated circuits, and cars are all 
designed with "eraserless easels" these 
days; it was a billion-dollar business 
last year . New CAD /CAM machines, 
plotters, and printers took up a lion 's 
share of the show. And they're still a 
bit too expensive for most personal 
and small-business uses. Even the 
Apple-based drafting machine was 
abou t $15,000. But that's going to 
come down; my father's first com­
puter, Ezekial, cost $13,000 five years 
ago . 01' Zeke can be duplicated for 
about $5500 these days . 

The major costs of computer 
graphics are easy to separate: mem­
ory, CRT, output, processor, and 
software (roughly in order of price). 
The mechanical parts have remained 
high-priced- as my dad puts if, 
"Silicon is cheap, but iron is expen­
sive." Old machines have gradually 
been replaced by smarter new ones. 
The plotter and printer are the oldest 
(and most mechanical ) hard-copy 
computer output devices. A few new 



11What If ••• 


I run out of memory?" 

Most people do run out of memory 
with only 18K VtsiCalc* workspace. 
But you can expand your Apple II'" 
to 177K VtsiCalc memory! You 
can also get 80-column display, 
lower case letters, and hard disk 

Circle 401 on inquiry card. 

support - all w ithout buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis­
kette, one or more plug-in RAM 
boards, and an optional SO-column 
dispfay board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro­
gramming applications. So your 
BASIC, PASCAL, and CP/M pro­
grams get an extra bonus. 

Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 
• \Af:ICalc is a reglstered ttademarlc of VisiCorp. Apple II ls a 
registered tradematl< of Apple Computers. In(:. 

PO. Box8050 
3990 Varsity Drive 
Ann Arbor, Ml 48107 

1 (313) 973-8422 
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Figure 1: Color offers opportunities fo r informationally dense d iagrams . T/1is is one of the standard graphs offered by lnfograph ics, 
(Graph courtesy of lnfographics In c. ) 

devices, like the copier / plotter and 
microprocessor-based miniplotter, 
have reduced prices. Multipen plot­
ters are slow to make solid colors, 
and color copiers are still expensive. 
Everyone may like color, but few can 
afford it. 

Color Output for the Masses 
Two companies, Infographics and 

Comshare Target, announced a 
color-output service fro m your data; 
both use the Xerox 6500 laser printer 
to generate the final images . The 
companies are after different mar­
kets : one is starting a chain of "graph 
shops"; the other is selling an Apple­
only software package that works 
over the phone. 

lnfographics offers transparencies, 
slides, and prints from your data. It 
works like this. You bring your rough 
data to the salesperson/ data-entry 
person at a local retail store, and you 
select colors and graphs from the ex­
amples, resisting the more garish col­
or combinations. The salesperson 
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enters your data and sends it to the 
printing center, where it's printed and 
mailed to you (see figure 1) . In­
fographics offers only pie and bar 
charts, with data entered man ually 
through a menu-driven CP / M sys­
tem . Unfortuna tely, it can 't take disk 
fi les . Normal turnaround is abou t a 
week. Jnfographics is negotia ting 
with a printing house to offer color 
separations with as li ttle as a 48-hour 
turnaround. 

The other company, Comshare 
Target, has a service that starts wi th 
an Apple II display assembly / trans­
mission program for $175 . Cal led the 
Image Maker, this package helps you 
construc t bar, pie, or line graphs. 
Although you can use most other 
graph packages to make your graphs, 
you still need the Image Maker to 
send them. When you 're satisfied, 
you send your images to Atlanta over 
a modem, where they are run off as 
slides, transparencies, or paper copies 
and maiJed to you. Comshare Target 
offers image enhancement for the Ap­

pie's low-resolution pictures at no ex­
tra cos t. (This company also sells the 
$50 "visidone'' package called Plan­
nercak.) 

Both services run about $10 a slide, 
though the cost goes much higher for 
rush delivery . I think several more 
companies will offer similar services 
soon, although no one would say 
anything. 

Yes, you can still take pictures of 
your monitor for slides, but the 
results are the same as ever. Bad col­
or, long exposures, improper fram­
ing, and graininess wi ll keep you 
from getting good pictures unless you 
have a $4000 monitor and $5000 
worth of graphics equipment. Even 
then, you won 't get results as good as 
the commercial services offer. Setup, 
development, and getting the room 
dark enough are also problems for 
homebrew systems; if you must have 
good pictures, these services are 
worth it. 

The new Videoslide 35 from Lang 
Systems is another alternative; it 's a 



AWORD TO THE WISE. 


No one gives you more in an ergonomically engineered 

smart terminal than Wyse. 


These days there's little room for 
waste of the corporate dollar. And 
these days the WY-100 smart term inal 
looks even better when you compare 
it to the other guys. 

You definitely get more from Wyse 
- the leader in low-cost, high-per­
formance, ergonomically engineered 
smart termina ls. 

To begin with, you get a great 
looking terminal that features die 
cast alumin um packaging and takes 
up a minimum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. It 
comes with an easy-on-the-eyes 
green phosphor screen. And a fu lly 
tilting/ ro tating display and detached 
keyboard. (After all, one person's 
just-right-tilt is another's not-quite­
right-till) . 

When the workload seems impos­
sible, horizontal and vert ical split 
screen capabilities with independent 
scroll ing allow you to be in two places 
at once. 

There's more. You gel program­
mable function keys and transparent 
print . Plus 128 characters with upper 
and lower case, line drawing and 
graphics. and a keyboard w ith 105 
keys- including cursor pad, specia l 
mode and function keys. 

Of course, al l of this wou ldn't mean 
much if you couldn't count on Wyse 
qual ity. That's why each WY-100 is 
put through an extensive on/ off 
testing program. 

On top of that, WordStar® and other 
emulations are now avai lable from 
your distributor. Which means you 
can au tomatically get 32 of WordSta r's 
most commonly used multi-key com­
mands fully- implemented on our func­
tion keys for faster, easier use. 

We think you'll be quite impressed 
when you compare theWY-100 to 
other terminals in its c lass. But don't 
take our word for it. Call or write us 
today. We'll send you detai led in for­
mation on why theWY-100 smart 
terminal gives you more. A lot more. 

2184 Bering Drive. San Jose, CA 95131 
(408) 946-3075 TLX 910-338-2251 

In th e East. call (516) 293-5563. 

WorclStor IS a registered trademark ol M•croPro. Inc. 
U~ and FCC appro•ed. " 1982 Wyse Tect>nology. Inc. 

See us at Comdex, booth #5156. 
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3Smm camera pointed at a small 
CRT, designed to make screen copies 
from nearly any low- to medjum­
resolution raster system. It produces 
better slides than you can get with a 
Dealin ' Electronics bargain CRT and 
your lnstamatic . lt was so new that a 
camera hadn 't been decided on . A 
spokesperson said that it would be 
one of "aU the usuaJ suspects. " 
Businesspeople with confidential data 
might buy one of these rather than 
ri k the services . The Videoslide 35 is 

built and shaped like a big brick, will 
retail for about $2500, and will take 
the new Polaroid instant films . 

The VT-100 Battle 
Most of the machines I saw at the 

show were designed a lmost as stand­
alone systems with on-board micro­
computers and disk drives. Although 
Ehe heavy computation still falls on 
the host, these machines do much on 
their own. With the number of 
nongraphics terminals already on the 

market, though, it's no surprise that 
add-on graphics kits have been 
developed. for some familiar ter­
minals. 

ProbabJy the most hotly contested 
terminal market in graphics today is 
VT-100 upgrade and emulation . This 
Digital Equipment Corporation ter· 
minal has been regutted, retubed, 
revised, and replaced by no fewer 
than five companies- if you also 
count the original manufacturer. In­
cluded in this group are Data Type, 
Digital Engineering, JD Systems, and 

TECHNICAL SALES & SUPPORT STAFF* * * * * * 
~ 
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WE OFFER A WIDE RANGE OF CRTs, PRJNTERS, GRAPHICS EQUlPMENT, SOIT· 
~WAR£ FOR All SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 

READY FOR PLUG-IN OPERATlON WHEN YOU RECEIVE IT. WE TAILOR & CON­
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME YOUR 
REQUEST FOR TEOINJCAl INfO BY PHONE OR LEITER. 

CAD·GRAPtUCS 16t Al'C,'hitect ~ • Designers • Engineers • Create, store and edit 
drawings. Use arrays, zoom, windows. Completely interac:live hardware / softw are 
packag~includes 990016 bit nilcr0computer, high resolution graphics disp lay, digitizer, 
plolter . Does the work of a S200,000. sys tem for 510,200. CP/ M optionally avallab le. 

~ 

IMS 2 yr. warranty on boardsr SX sy$lems w/ 8" or 5 1/'' driv ~. optional 10. 20, or 40 
MB Windwslers, built -in tape back-up, Z-80 5 -JOO bus. 5000 sy~ ll!m wi th int egra ted 
screen now 3vailable. On site service for NY quad-•tal e area . 

MULTI-USER IMS: MPU/ slave cards give each user CPU. MK. 2 seri.al port>. 
TURBODOS: Single oi multi -user. Spectacularly FAST CP / M ~ompattb l~ Opllrating 

System. Cuts Jink / edi l lime in ha lf. ZBO Code Interrupt dr1ven . Up lo bX ia.ster than 
CP/ M; up to35% increased disk ca pacity. For IMS, CCS. 

FOX & GILLER, the. produce.rs of QUJCKCODE and D,UTIL, are entlrnsialic user• ol 
IMS multi-user systems with TurboDOS supplird by john D. Owens Associates . : 

CROMEMCO: 68000/ZSodual processor systems starling at ,, . , .. ' .. ' .... 54,6?0. 
Also, new Z-80 personal computer w/ inle.grated screen, Model C-10 .. ..... . .. S1,69S. 

VICTOR 9000: 8088 business •Y~lem , 128K RAM . 132 50 line screen. Daal E11< • drives 

-
w/ 2.4 MB capacity. Higher res graphics than IBM PC. ... £4 ,995 . Price includes buth 
CPIM 86 and MS-DOS. Interactive business software and word processing offe.N.>d. 

MASTER MAX: ZBO single card compuler, 4 slot, 5-100, w /dual 8 · drive'.' .. S2,540. 
See de~ils in this issue. of BYTE. page 318. 

LOMAS DATA 8086 SYSTEM: Complete Lomas card se t in T EI 12 slot rn;i1nframt:, 
dual Sltugart801s, assembled & 1es1ed . ..... . . , .. , . ..... .. .. ......... , .SJ,720. 
Options: Double sided drives, 808? &. 8089. CP / M 86, 86-DOS, Winchester interface. 

SEATTLE 8086 SYSTEMS fo1t1Jring 86·005, 1l1e WM l'C Opemtirig System. 
SYSTEM l: 8 MHZ CPU, 64K St.a tic RAM . in TEI mainframe ... ...... , , .. S2,695. 
SYSTEM 11: with 128K Static RAM •. . ....... ' .. .. ' - . ' - . - ' . - .. - . 53,550. 

MAX BOX DISK ORNE SUBSYfEM mjg l>y /olm D. Owens Assoc. Dual drive 
cabinet w/ regulalro power 1iupply, fan , complete Internal cabling. Ready to plug in . 
W/2Sh1,1gar180L .. . ..Sl,275. W12.QUMEDT-8dble stdcddrives . ...Sl,605. 

S-100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM, 
Tarbel l. Morrow and others. Discount prices. 

Pr'ices subj<?c l IQ clumge wi1/iou1 notice Write or call for product /isling 

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 

Selanar. Visual Technology produces 
a VT-100 emulator. The companies 
claim their monochrome graphics 
boards ($1000-$1500) can all be i)'l· 
tailed by sliding in a circuit card . 

The color modifications require you 
to send the terminal in for a new pic­
ture tube, but allow colorful letters, 
graphics, and symbols. None of the 
boards are compatible, so be careful 
in upgrading your VT-100 terminal. 

A few other terminals, most 
notably the Televideo 900 series, also 
had upgrades on display , but there 
was none of the fierce competition of 
the VT-100 upgrade battle . 

ConsumeJ' Graphics 
As microcomputers and memory 

get cheaper, the price of the average 
gra phics system has gone down . 
Since no end to the price reductions is 
in sight, today's high-end is probably 
next year's personal. Most people at 
the how see.med to think that "Joe 
Basic" had no more need for high­
density graphics than he did thre 
years ago for home video recording; 
fortunately, some companies still 
have vision . Who would have 
thought that a cheap, low~density 

color-graphics system-named after a 
fruit -would sell almost 400.000 
units a year? 

Yet l have to agree with those who 
think the Apple and the IBM Personal 
Computer are dead ends. Neither has 
expandable screen memory; both are 
too dependent on single manufac­
turers. The personal graphics stan­
dard of the future does not exist yet. 

One real surprise at the show: In­
telligent Systems Corporation , the 
people who brought you the first 
8080-based color-graphics system 
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these many years ago, is still around. 
It 5li11 supports the Intecolor 8000 
series, but says it was not a great 
commercial success. This company 
also exhibited a new CP/ M -based 
color-graphics system , the lGS . 

Scion had a new Screenware Pak 
for a newly revised Microangelo 
board; H also showed t.he Mighty­
angelo, a stand-a lone graphics/text 
termfnal designed to talk to a host 
machine, and a high-qua lity monitor. 
Don't expect to see the M ightyangelo 
in ads soon; it 's designed a n OEM 

ou t. lf CRTs are simpli fied or 
superseded, the cost of high-quality 
graphics will fall drastically. 

The biggest crowds at the conven­
tion were around Genisco's Space­
graph, a very expensive 3-0-like 
display . I think 3-D wi U be useful, 
th ough it may take a while (a while, 
ln this business, is defined as longer 
than to the next NCC) . Genisco 
achieves the 3-0 ef ect with a moving 
mirror. H's a good way to study ob­
jects. The system's major fau lt Is 

tran lation to paper, but holograms 
sh uld solve that. No holographic 
ou tput devices yet; maybe at the next 
show. 

Trading picture density for colors 
is a big thing. It allows you to have 
big, less colorful pictures, o r smaller, 
richly detailed ones . The AED512 
graphics terminal from Advanced 
Electronics Design allow three pixel 
(picture element) densities: 512 by 
512, with 256 colors; 1024 by 512, 16 
colors ; or 1024 squared, 4 colors. It 's 

(original equipment manufacturer) 
machine . Rep lacements for th e 
Microangelo using the 8086 or 68000 
m icroproces o rs might appear by 
spri ng. 

One significant drop in the price of 
a good picture has occurred: Amtron 
was showing off its "under $3500" 
very-high-resolutfon monitor having 
a bandwidth of 50 megahertz-more 
than eight times greater than tha t of a 
home television set! This is very good 
news indeed , for no one else offers 
anything s imilar for less than twice 
the price. Amtron 's announcement 
may trigger a real price war, lowering 
systems prices. 

If You Have to Ask, 
You Can't Afford It 

A rule of th umb Ldiscovered at the 
convention: anything in a desk starts 
at $50,000 . A few people are trying to 
combat this , though. The Electro­
Optical Information Systems "dino­
saur killer '' graphics/ frame grabber 
system , based on a Godbout Com­
pupr S-100 box , starts below 
$11,000 . (A frame grabber stores one 
TV image for later processing .) 

Conrac, longtime maker of moni ­
tors, seemed to be running scared of 
the Japanese manufacturers . Rather 
than its usua l one new product a 
year, it 's shooting for two or more . 
The Japanese meanwhile showed no 
systems (yet) , but they did show new 
"bottles" (as picture tubes are known 
in this business) . 

No rep lacements for the CRT were 
displayed, though many were ta lked 
about . Few people seemed to think 
that CRTs wouJd die. With all the 
new flat screens on the horizon, I 
don't think replacements can be ruled 

IBM 3270 USERS · Telttype Model 45 
Ouster controllers, termina ls, printers , 
Bl.sync or SNA/ SDLC pro tocol , local or 
remc~ c:cnne t . Up to 32 dcv ic~·s on one 
cluster . Cost effcclive l Fast de livery! 

TTY 4012 USERS: 
New 4420 cost·df •ctlv r plac menl 
availab le . Purchase or lease. 

MlCROANGELO GRAPHICS 

COLUMBIA DATA IBM re look-alike. 
More fea tures, lower prices . Completely 
PC hardware 8c software comp~liblc & 
inlerchangeable . Write for details . 

IDS PRINTERS 
PRISM 132 color ... . ... . .. ... SI ,795. 
PRISM 132 black ...•......... 51,.3\JS. 
PRISM So color . . ..... ..... .Sl,615. 
PRlSM so bla.ck • ... .•. , . ... .s1,2ss, 

SUBSYSTEM WILIGHT PEN .52,JOO. MAINFRAMES, S-rno. 
Witliou t light pen , . , , ,51,930. TEI MCS 112 , . ...•.. . . . , . . . . .. 5680. 
Graphics card a lone . . ..... 5 975. Paradyt1amics l8slo1 ....•...... . sno. 
Clllor ~ystcms from 4 lo 2!i6 cc1lors , ECT lOslol . •. .... •... ,., , ... .. 395. 
Ba~lc color syst~m (4 co lors) , .Sl,330. 

SEMIDISK for S-100 systems, Allows 
MICRO-CAD: ln terac;tive graphi oft- high speed access to files norma ll y stored 

ware fo r Z80 C I PM . for cn~inecr s, on d iskelle . 
designers, ardiilects. Crea te, store and SUK . ... , . Sl ,795. tMB .. , ... S2,69S. 
edit drawings . U e arrays, wom. win­ 1----------------:1:1 
dows. Display on MicroAngelo . EPSON MXSO . , .. .. . , .. , .. , .. 5515. 

HOUSTON INSTRUMENTS 
PLOTTERS Stand~rd &: Intelligent models 

w / surfaccareil.!i of 8 1/i 'xll • to 11•x17 ". 
OMP-2 ...s 935. DMP-3 .•.Sl,1 95, 
DMP-4 ...Sl, 295. OMP· 3 ... S1,455. 
OMP-6 , . . 51.,&85. DMP-7 •.. Sl,865. 

Hi Pad Oigltlie.r , . . . . . . . . . . 5755. 

TELETYPE Model 4J2DAAK ..•. Sl,1'10. 
Modcl 4JASR, 8 level, 1• tape . , . S2,595, 

SEATILE RAM PLUS w/FlASH DISK 
641< RAM SERJAL1IO .......SJSO. 

l28K RAM + SERIAL 1IO ..• .... ssoo. 
192K RAM + SERIAL[IQ .......So20. 
256K RAM SERIAL 110 ... .• .. S740. 

64K Chip Kit . , . , . . . .. ....... 5120. 
E.ach RAM card has R.5232 ~erial port. 
Boards socketed for eMy upgrade. Pl;ish 
rusk allows h igh speed acces~ to files nor­
mally stored on d iskette. 

MICROSOFT RAMDrive Allows high 
s~d ac.:ess l o files normally sto red on 
d iskette. 

&>lK .. . , • , .5uo. u.sK . . .. . . SS90. 
192K ....•..S760. 256K ....•. • $930. 

MXao rrr , .. ss5s. MX ioo ... !.755. 

HAYES MICRO MODEM 100 , ...SJ59. 
Smaomodem .S2Sl. Cbronogcaph . 5224. 

PMMI 5-100 Moaem . • .....••...5349. 

PER SO: Model 1998 .. • . . , • , .•. S2300. 

COMMUNICATIONS SOFTWARE 
Micro to te.nnfnal to micro to mainframe 
to modem. HAWKEYE GRAFTX .. ssoo. 

808018086 EMULATOR runs CP t M 
o.n IBM PC. All 110 runs at operating 
~ys l ~m speed . . . . . . . . , . . . , . . . 5200, 

AMDEK COLOR II MONITOR .ssrn. 
CORVUS HARD DlSK SYSTEMS 

6.7MB .SJ,035. 11..lMB . ,54, 745, 
20.5Mll ........ , .... SS,695. 

PERSYST: MULTIFUNCTION BOARD 
RAM + 2 Serial + 1 parallel . . , .5492. 

MlCROBITE rBM-1 Five slot pansion 
drn!!Sis , • , .• , ... . , . , .. , ••SSOS. 

IBM PC acjd-ons, periphera ls &: soft ­
ware . , Too extensive to list. Please call 
for up-to-date listing. 

WE EXPORT 	 Ov t> rst>as Callm: T WX 710 588 2844 

Phont> 212 .J48-6298 or Cibk·: OWENSASSOC 


JOHN D. OWENS Associates, Inc. 
SEE OUR AD ON FACING PAGE 
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Figure 2: Anti-aliasing is a way of making edges look less rough. This is accomplished 
by illuminating the jagged parts at lower intensities so that they blend into t11e 
background. The top figure , whid1 depicts a line without anti-aliasing, looks much 
ror1glrer and unnatural than the bottom one, whic/1 has it. The Jupiter 7 graphics ter­
minal is significant because it does this automatically. 

Photo 1: Computer graphics are used most frequently in designing in tegrated circuits. 
This image was produced on a Jupiter 7 graphics terminal. Tl1e blue grid is for reference 
and can be removed by a keyboard command. (Pho to courtesy of Jupiter Systems lric.) 
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also relatively inexpensive (under 
$20,000, currently). 

In the computer world , a "stan­
dard" seems to be established in only 
two ways: some very large company 
sells a whole bunch of something, or 
a number of small companies sell a 
few very similar things. Every once in 
a while this rule is broken; such is the 
case with the Jupiter 7 graphics ter­
minal from Jupiter Systems. 

The Jupiter 7 is surprising. It's plug­
compatible with the AED512, which 
means a standard has been estab­
1ished - withou t either manufacturer 
sell ing very many units. And it has 
built-in anti-aliasing (see figure 2 and 
photo 1) and two joysticks . Like the 
AED512 and most of the other big 
systems, it also has expandable mem­
ory; you could start with a smaller 
display and buy upward la ter on. 
Jupiter Systems is one of those 
"grads-to-riches" stories deemed im­
possible because of the economy; the 
company literally did not exist two 
years ago. A good example of Amer­
ican ingenuity at work. 

Another Pew company, Raster 
Technologies, was started a year ago 
by two Rensselaer Polytechnic In­
stitute graduates and now has a full 
line of medium-priced raster-screen 
machines. It will probably expand 
downward soon; its founders realize 
the size of the marketplace. Steve 
Coit of Raster Technologies said it 
best when he remarked to me that 
"the Polaroid Colorpack II of the 
video world is coming." 

One of the really amusing develop­
ments at the show was the number of 
CP/M-compatible systems. Nearly 
everyone, big or small, had CP / M 
available. I guess the graphics world 
needed a standard, and they chose the 
most popular. I had thought that 
Unix, the much-hallowed system for 
big machines, would have cleaned 
up, yet no one but DEC had a single 
machine running it. 

One conclusion I reached before 
the show was over: even more than 
other parts of the computer world , 
graphics people live out of each 
other's pockets. The computers, most 
peripheral devices, and even many of 
the software packages were the same 
from one booth to the next. So many 
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Photo 2: Tt1ese two images , "Before" (left) a11d "After" (rig/1t) , slrow lrow NASA uses computers on planetary missions. "Before" is an 
enhanced picture of Saturn from Voyager I. "After" was created by Dr. Jim Blinn as a precursor to the Voyager fl mission to Saturn; 
t/1is frame from the short film MIMAS - Voyager II Saturn shows Saturn rise as the spacecraft passes near a moon. Saturn was 
created from Voyager and Pioneer mission photos; the moon is random mountainous terrain 011 a spherical model. The images in 
MlMAS were produ ced 011 an Evans & Sul lrerla11d Picttm2 System I 1connected to a Digital VAX computer and pfiotograplred with a 
I6mm movie camera. (Pliolos courtesy of /el Propulsio11 Lab/ NASA and the autl1or, from Dr. Blim1 's JPL terminal .) 

companies were doing the same thing 
that several people at the show 
wondered aloud what kept them all in 
business. 

Real-Time Images 
Computers have caused revolu­

tions in many disciplines; computer 
graphics is just starting to. The 
graphics designer who works with a 
computer-based layout machine will 
never go back to scissors and glue 
voluntarily; the animator who is 
shown how much computers can help 
will want a machine. Hollywood has 
started using computers in special ef­
fects, as seen in Tron (see "Tronic Im­
agery" by Peter Sorensen on page 
48), Star Trek 11, and other fi lms. 

Surprisingly, no one had even the 
simplest game to show off their 
equipment. One possible reason : 
most of this equipment was produced 
in such a headlong rush that little or 
no time was left for applications. 
They will soon realize that games are 
a good way to pull customers into 
their booths; and games on these 
graphics machines could be pretty im­
pressive. Most games I've played are 
very poor approximations of reality. 
The line drawings are jagged, and the 
color displays are washed out and 
blocky. Also, I tire of tactical twist­
and-shoot games. I'd like to write 
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some of my own games software. 
The ew York Institute of 

Technology (NYIT) and its graphics 
subsidiary, Computer Graphics Lab, 
were ta lked about in the November 
1980 BYTE. The cover of that issue 
showed a scene from their film Til e 
Works, a computer-animated feature ­
length movie, which was supposed to 
be out in about two years, i.e., now. I 
saw all of The Works at the show; it 
was about 30 seconds long. Money 
troubles, l was told. They were 
hawking a "complete computer 
graphics animation system" for video 
tape; when pric s go down, you may 
own one. 

Two of the people who worked on 
Tron have formed their own effects 
house, a company called Digital Pro­
ductions. Financed by Ramtek, a 
large graphics compa ny , they set up 
shop in Hollywood a few months 
before the show with a Cray-1 , the 
world's larges t general-purpose com­
puter, and are ready to generate im­
ages for the movies. This isn't the on­
ly company doing this, but it is cer­
tainly the only effects house with that 
much processor. They should pro­
duce some eye-popping stuff for 
mov ies as soon as next year. 

Proof that "getting a bigger ham­
mer" (or more computing power) 
produces better images was obvious 

at the Ikonas booth where there was a 
computer-generated picture of a glass 
sphere sitting on a table. This picture 
is a few years 'old, but it 's amazing 
nonetheless. The table had a checker­
board tablecloth that was reflected 
and refracted through the sphere; the 
sphere even had a shadow; it was 
beautiful. One of the people at the 
booth said it probably took one to 
two hours on a VAX (a super mini­
computer) to generate that single 
frame. (Photo 2 shows another image 
generated on a VAX.) Now you see 
why Digital Productions bought a 
Cray-1. 

Forecasts for the Future 
I came to a conclusion at the show: 

I'm going to wait before buying 
anything. The future holds the prom­
ise of large price drops. I learned a 
great deal at the show about personal 
graphics, small-business graphics. 
and the future. Coupled with what's 
been old hat in science fiction for 
about 30 years, I'll make some predic­
tions for what's ahead. 

The companies to watch : Jupiter 
Systems, Raster Technologies, and 
Florida Computer Graphics. They 
will probably expand downward into 
the low-priced business market, 
which most of the big companies ig­
nore as too small. Of the manufac­
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BEHIND EVERY 

GOOD SINCLAIR 

IS AMEMOPAK 


If you own a Timex-Sinclair lOOO or 
ZX81 computer, you should have a 
Mcmopak beh ind it. from increased 
memory to high reso lution graphics, 
Memotech has a Memopak to boost your 
S}'litem's capabilities. Every Memopak 
pe ri phe ral comes in a black anodised 
aluminum case and is designed to fH 
together in ''piggy back" fashion to enable 
you lo continue to add on and st ill keep an 
integrated system look. 

Order at no risk 
All Memotech products carry our IO 

day money back guarantee. If you' re not 
completely satisfied, return it in ten days 
and we will give you a fu ll rerund. 
And every Memotech product comes with a 
six month warranty Should anythi ng be 
defective with your Memopak, return it to 
us and we will repair or replace ii free of 
charge. Dealer inquiries welcome. To order 
any lemotech product caU our toll-free 
number 800/ 662-0949 or use the order 
coupon. 

iii.i~iii.iUi ti.i j 
CORPORATION 

7550 West Yale Avenue 

Denver, Colorado 80227 


(303) 986-1516 

TWX 910-320-2917 
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Memopak 64KRMI The 64KRAM e;.;1ends the 
memory of 1•our Sinclair by 56K to a full MK. II 
is di rectly addr~ble. user transparent, Is 
neither switched nor paged and accepts such 
BASICcommands as 10 DIM A (9000) . The 
Meriiopak 64K turns your Sine.lair into a 
powerful computer suitable for business, 
recreational and educational use. o additiona l 
power suppl)' is required. 
Memopak 32K RAM The 32KRAM Memopak 
offers your Sinclair a full 32K of di rectly 
addressable RAM. Like the 64K Memopa k, it Is 
neither switched nor paged and enables you to 
execute sophisticated programs and store large 
data bases. It is also fully compatible with 
Sinclair's or Memotecll's J6K RAM to give you a 
fu II 48K or RAM. 
Memopak J6K RAM The Memopak t6K RAM 
provides an economical way to increase tl1c 
capabi lities of your Sinclair. And at the same 
time, ii enables you to conti nue to add on other 
features with its "piggy back" connectors. II is 
compatib le with the Sinclair t6K or a second 
Memopak t6K or Memopak 32K to give 32K or 
48Kof RAM respective!)•. 
Memopak High Resolution Graphics The 
Mcmopak HRG contains a 2K EPROM moni tor 
and ls fully programmable fo r high resolution 
graphics. The HRG provides for up 10 192 by 248 
pi;<el resohnion. 
Memopak Printer lnterface The Memopak 
Centronics Parallel or RS232 Interface 
pa~ enable your Sinclai r to use a wide range of 
compatible printers (major manufacturers' 
printers available through Memotech at 
significan1 savings) . The resi den1 software in the 
units gives the ASC II se1 of characters. Both 
Memopak pri nter interfaces provide lower case 
characler capabilities. The RS232 lnlerface ls 
also compatible wi th modems. 
New products coming soon Memotech will 
soon be introducing four new Sinclair 
compa1ible products: a high quality, direct 
connection keyboard, a digiti1jng 1ablet, a t6K 
EPROM and a disk dri1•e. Watch for our fu ture 
advertisements. 
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For More Information High-resolution m onitors ($3500): Chromatics inc. (68000-based 
The following is a list of the more in­ systems) 

teresting exhibitors at the National Arntro11 Corporation 2558 Mountain lndustn"al Blvd. 
Computer Graphics Association meet­ 5620 Freedom Blvd. Tucker, GA 30084 
ing. Of course, tlte prices of most of Aptos, CA 95003 (404) 493-7000 
these systems are a bit high for (tJ.08) 688-4445 
personal-computer budgets, but tlrese Electro-Optical Information 
prices should drop soon . Graphics modifications fo r the Digital Systems (/ow-pticed image 

VT-100 and Televideo terminals: processing) 
Personal-computer graphics boards for 710 Wils/1ire Blvd., Suite #501 
the S-100 bus: Data Type Iri e. Santa Monica , CA 90401 

2615 Miller Ave. (213) 451-8566 
Cambridge Development Mountain View , CA 94040 

Laboratory (415) 949-1053 Florida Computer Graphics 
36 Pleasant St. 1000 Sand Pond Rd. 
Watertown. MA 02172 Digitcil Engineering Lake Mary , FL 32746 
(6 17) 926-0869 630 Bercu/ Dr. (305) 321 -3000 

Sacramento , CA 95814 
Digital Graphics Systems In c. (916) 447-7600 Intelligent Systems Corporation 
935 Industrial Ave. 225 Technology Park 
Palo Alto, CA 94303 Digital Eqt4ipm e11t Corporatio11 Norcross, GA 30092 
(415) 856-2500 129 Parker St . (404) 449-5961 

Maynard . MA 01754 
Scion Corporation (617) 493-4885 Jupiter Systems 
12310 Pinecrest Rd. 2126 Sixth St. 
Reston. VA 22091 ID Systems Berkeley. CA 94710 
(203) 255-1526 4093 Leap Rd. (415) 644­1024 

Hilliard, OH 43026 
Add-on color-slide machine: (614) 876-1595 Raster· Tec/mologies Inc. 

9 Executive Park Dr. 
Lang Systems Inc . Selanar Corporatio11 North Billerica, MA 01862 
1392 Borregas Ave. 437-A Aldo Ave. (617) 667-8900 
Sunnyvale, CA 94086 Santa Clara , CA 95050 
(408) 734-3332 (408) 727-2811 The very best in graphics (s tarting a t 

$300,000): 
Graphics by maiJ (color-gra phics ser­ Visual Teclrnology Inc. (VT-100 
vice): emulators) Euans & Sutherland (raster- and 

540 Main St . vector-based systems) 
Comshare Target Software (Apple Tewksbury , MA 01876 580 Arapeen Dr. 

only) (617) 851-5000 Salt Lake City, UT 84108 
1935 Cliff Valley Way 
Atlanta, GA 30329 Ma nufacturers with mid-priced lkonas (raster-based systems) 
(404) 634-9535 graphics terminals ($10-20,000): POB 20011 

Raleigli. NC 27619 
lnfograplrics (retail outlets) Advanced Electronics Design 
201 Shipyard Way, Suite E 440 Potrero Ave. 
Newport Beach, CA 92663 Sunnyvale, CA 94086 
(714) 675-4385 (408) 733-3555 

turers currently in the personal­
graphics market, Scion seems more 
likely than Cambridge Graphics Lab 
or Digital Graphics to lower prices 
whi le raising densities . 

The production of manuals and 
technical reports is one of the best 
uses for computer graphics. Larger 
companies a nd newspapers already 
use big computers for this. At least 
one service already offers completely 
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automa ted typesetting as an adjunct 
to printing: Wordplay (i n Los 
Angeles) charges $6 to $8 an hour fo r 
word processing and $0. 10 to $0.50 a 
page for outpu t. In the fu ture, books 
w ill be easier to produce; the high 
cost of typesett ing (largely due to 
re typing) will fa ll rapidly when the 
customer can provide a disk. H is 
usually fa r cheaper to reorganize tex t 
than to retype it. 

Someone will synthesize a truly 
common graphics control language, I 
hope. (Several were represented a t 
the show, but no standards yet. ) The 
fal l in memory prices will allow very­
high-density graphics machines in a 
few years. 

Wi th the S-100/ IEEE-696 bus n w 
adopted as a standard , familia r S-100 
houses will bring out new graphics 
boards . We will see 641<-byte memo-

Circle 220 on Inquiry card. --+ 





ry chips, and the new 16-bi t micro­
processors will drop in price 
drasticaJly. 1 foresee at least one new 
S-100 graphics board for $1500-$2000 
rivaling the comp lete 9-board 
Microangelo graphics system ($9175) . 
It 'll take a lot of small companies by 
comple te surprise. 

New stand-alone graphics ter­
m inals using the RS-232C interface at 
lower prices (probably made-over 
Zeni th Z-19 terminals and such ) and 
several bud get-priced (below 
$20 , 000 ) complete computer ­
animation systems will be unveiled 
by next year's show. The prices for 
add-on color printer/ copiers will fall 
to consumer levels within two years. 

Software is going to get much 
faster . Rumors of a drop of two 
orders of magnitude in processing 
time have been floating about for 
while now. This software should 
cause quite a flap at the next NCGA. 
Such developments will be added into 
personal graphics soon after they are 
made public. 

A CP / M-based picture-handling 

standard should appear by spring, 
with provisions for various terminals 
and languages. At least one graphics ­
handling chip, not designed for any 
particular system or company, will 
appear and make homebrew hay ­
wires easier . (Since this article was 
written, this appears to have hap­
pened with the NEC graphics­
handling chip .) 

The Far Future (2-5 Years) 
A standard for computer mail, text 

only, will settle within two years. lt 
will use normal phone lines and 
transmit at 300/1200 bps (bits per sec­
ond) . The monochrome-mail graph­
ics standard shouJd follow . lt may 
look suspiciously like current fac­
simile. Provisions will be made for 
television display; at least one TV 
manufacturer will ann unce the ter­
minal, TV, frame grabber, VTR, 
graphics generator, and electronic.­
mail machine all-in-one console soon 
thereafter. A color-mail standard 
may have to wait a new TV standard, 
or one of the videotex standards 

could be adopted as a color-mail stan­
dard . 

It is my fervent hope (but not 
prediction) that a higher-density 
television standard can be reached 
within the next five years. Movies, 
graphics , and electronic mail would 
benefit from mass acceptance of a 
dense display. The biggest problem is 
the same as for current color TV : 
compatibility. Just as all black-and ­
white TVs had to receive color broad­
casts, the argument will be made that 
a current-day set shouJd be able to 
receive the new standa rd . Unfor­
tunately, this would mean ano ther 
generation of lousy sou nd and 
abysmal images. 

Not more than five years hence, the 
home-computer animation machine 
wiU be the typewriter of the amateur 
moviernaker. Script and cartoon will 
be made on your home computer, 
saved on your home VTR, and then 
sent off to your local cab1ecaster. 
More than anything before, home 
computers point a way toward 
greater individual artistry.• 

The Context MBA is available now at: 
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The Context MBA is a rema rkable new oftware 
package that transforms the I BM Personal Computer 
into a powerfu l management tool. C-MBA comb ines 
spreadsheet, graphics, word processing, database and 
ommunications functions in one totally integrated 

program. 
C-MBA was developed speciflca l ly for managers, 

not computer experts. Because it's easy t learn and 
use, you can prodL1ce resu lts in hours that used to 
take days or even weeks . 

Helps Managers Review, Analyze and Report 
Review Information: Tie into your company's 

computer, a financia l information service, lectron ic 
mai l network or virtually any other computer ystem . 
C-MBA saves information and lets you retri ve, exam­
ine, edit or print it w ith a few keystrok s. 

Analyze Alternat ives: Use the electronic spread­
sheet to create rea listic business models imply and 
easil y. With the drudgery removed you ca n work the 
probl em to the best solution instead of to the point of 
exhaustion. 

Report Results: Compose, ed it and print reports, 
letters and business graphs. Make rev isions you rself, 
faster than you can expla in them to your secretary. 
Because C-MBA is an integrated system, it's easy to 
incorporate data from your spreadsheets in to you r text. 

IBM is a trade m<irk of IBM• Ver ion l of the C-MBA will not 
in lude ommunications. Version l owners will receive a free 
upgrade to version 2 which wi ll include communications. The 
MBA i currently available for the IBM Per onal Computer and 
require two disk drives and 256k of memory. Versions fo r other 
second gen -ration persona l computers are under de" lopm nl. 
@ O l' VKIC H 1~82 MS . INC 
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C-MBA Integrates Five Powerful Functions 
Modeling: Create a giant spread heet of figures 

and text. Change one number and every effected fig­
ure is recalculated. Search or sort models to quickly 
find the information you want. 

Business Graphs: Bu ild pie, high/ low, bar, l ine, 
area and scatter graphs of data in your spreadsheet 
us ing si1 mple graphing commands. Thanks to C-MBA's 
unique design, graphs change automatically as you 
update the spreadsheet. 

Word Processing: C-MBA's executive word proc­
essor makes concisely edited reports easy to prepare. 
A few keystrokes let you automatically insert tables of 
number or graphs from your spreadsheet anywhere 
in you r report. 

Database: A vast electron ic library ma kes stor ing 
and finding information easy and natural. 

Communications: C-MBA include a data com­
munications and conversion function which allows 
information from ma inframe computers to be used in 
your models or databases. You can even use C-MBA 
for electron ic mai l ~ 

The C-MBA is sold only by selected computer 
retai lers who have completed spec ial training courses 
to help managers get the mo t from·the program. And 
C-MBA featu res exceptional ly clear, high ly deta iled 
documentation. 

Context Management Systems 
Management Software for Personal Computers 
23864 Hawthorne Boulevard 
Torrance, CA 90505 
(213) 378-8277 
Telex: 181149 WEST LSA 
SOURCE ID TCA 442 
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S•ngr. S•Ci!C C!rlilieC DouD e D<!n"IY 40 Tr~cks COMREX TRACTOR FEEO 109 00 RMIA DRIVES JGO OD SuPEROUAO I ASYNCHRONOUS /N 00 
w11h H•b ""~ Bo• ol 10 Guaran1eeo on~ y~a1 IOS PRISM 80 859 00 SNAPSHOT 119 00 SUPCROUAO 2 SYtlCHROtlOUS H:l 00

IDS PRIS!! ll-0 WI COLOR10PllOt1S l'l99 00 GRAPPLER 1 14~ 00 
VERBATIM DATALIFE IDS PRISM 132 \VI COLOR10PTIONS 1799 00 7/IOA /\SYllCHRO'I SE A INTERFACE 1<9 00 COM REX 
1.10 52~·01 10. 16 26 jQ NCC 80nA 485 00 1112A SYNCHROll SE R lllTERFACE 159 00 IHE llMEP!ECE S 100 CLOCK 1~) DO 
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PROTECTOR 5'" 150 Oisk CaDdt•lYI 11 g; t.'ICROBUHER ltl LlllE ii4~ j<9 00 SMIVO 12 MDtWOR •G RHfl l 269 DO 
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NEC PERSONAL FOR S·100, APPLE OR TRS·80 M10E~ RGS llHERFACE 169 00 t OVATIO~ AUTO CAT AUTO ANS 219 00 

MOO I, I ll cor.•RE~ 12 GPWI MON110R 16) 00 llOVAllOtl APPLE CAI 1300 SauOJ 310 00COMPUTERS Co111roiileir Case.IP S Ope1atmg Sys1em ~ & T ll0\'~11011 APl'tHAl P200 Baud l 605 00 
Cdll Atphil Byl!! 1111 011r Df'il NEC 011ce-s ; t"EGABYIES l/)) 00 uos 103 LP DIRECT cot.NEC! 175 00MOUNTAIN 

10 MEGABYTES 3699 00 UDS 103 JLP AUTO AIJS 209 00 
?0 MEGABVHS <299 00 HARDWARE 11AVES 100 MODEM tS 100J 325 00ALTOS COMPUTER MrRRl)R B~CX UP 700 00 CPS MULTlfUNCflOI< BOARD 199 00 HAYES SMAAI MODEM (JOO BAUOi 227 00 

SYSTEMS 1ttf CUSTOM APP! E 24 95 RO~' Pl us WI ~EYBOAAD HL rm 119 00 •~AYES SMART MOOEM moo BAUOi 540 00 
RO~' Pt US WIO KEVBOARO FIL IER 1;ro 00 llAYES CHRONOGRAPH 199 00 
KEVB04AD Frum ROM •9 00 L(XICOll LEX 11 MO OEM '09 00

C~lll Alph.l Byre lor Oul 'IJ.W Allos p11i;es 

BOOKS 
CO PVROM 49 DO StGJ1ALMA J MODEM W I RS ·232C 85 00 

ATARI COMPUTERS THE CU510 M IRS BO ?d 95 MUSIC SYSTEM JM 00 
MICROSOFT tlASIC FASTER~ amrn Z4 95 ROMl'IRITER 139 00S tG~MMAll MODEM 85 00 TERMINALSCUSIO!I 110 MACHlllE LANGUAGE 24 95 APPli. CLOCK 252 00AT ARI 800 659 00 

AID t 01~ :>99 00 THEVl[lfO 910 639 00
Afl<RI •lDO (16K) $CALL ,., 00EXPMISIOll Clt /\SSIS "80 00 !ELEVIOEO 912CATARl 810 DISK DRIVE JJ) 00 APPLE HARDWARE RAMP! US 37~ 149 00 TELEVIOEO 9ZOC BJQ OQ
ATARI 850 llHERFACE 169 00 

1ELEVIOEO 9>0C 995 00All•RI 410 PAOGRMI AECOROER 7) 00 APJll.EMArE ORIVE 287 DO 
ADOS VIEWl'IJHll !199 00EPSON CABLE 35 00 SllPtA CLOCK 11 129 00 S·100 HARDWARE llAZEL WIE ESPRll ~10 00MEMORY Moouu: ( 16KJ B99!i VER&.; WAITER DIGITIZER 259 OD 

Alpha Byte 1s your new S-r00 head· VISUAL 50 CREEi! 600 00JOYSTICK CONTROLLER 10 00 A01 APPL£ KEYPAO 119 DO 
PADDLE COIHAOlLERS 19 95 SOflCARD PRE ~IUM SVSHW 579 DO Quanerst We l'e expancled our li ne ot 
STAR RAIDERS J; 00 MICROSOFT ! 80 SOflCARO 260 00 S 100 compa1 101e hardware Here s 1us1 a TRS-80 MOD I 
l.llSSllE COMMA rn l; 00 MICROSOFT ~AMCARD 12~ 00 lew ot 111e lines we carry 
ASfERIOOS l'l 00 >llOE l!0•2• VIDEO CARO t60 00 HARDWARE 
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l2~ FOR Ar ARI 800 6> DO TIG PAOOLE 29 g; ?1•6 2 SERIAL / 2 PARALLEL 110 269 00 r.100 111 DRI VE ~IT W !DRIVES 675 00 

TIG SELECT -h-l'OAT 54 9J U20 .1 PARU El I10 199 00 
VERSA U PORT ?1 9!> 2810 Z 60 CPU 2;9 00PRINTERS MICRO SCI 1<2 VI/CONTROLLER 510 OU IBM DISK DRIVES 

R18801JS FOR MX 80 8 g; t.llCRO SCI Ai WIO CONiROLLER •19 00 QT COMPUTER PRODUCTS 
RIBBONS FOR MX ·100 ?4 00 MICRO SCI A40 W1COIHROL LER d79 00 18 SLOT Mlf WIP S 430 00 Aloflil BYI• s 30C·on dfrve k1lS IOI In• laM PC ­
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SUPER rf~ 1 II ng 00 ·ru MA f~t tmu StMP 100 00IBM HARDWARE LISA ; 5 ,9 9) ru l SP•mu Sft.R 160 00 
S[f, TTL[ Ii• RAW• )ID DO IRANSCrno •I 11' 00 
ou~oao~RD 6•X 454 00 PEACHlRH SERIES 1 r~a 769 00 
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)12~ W1RS 232C & SUPERCAlC 749 00 NV ROLL 199 nc TRS-80 SOFTWARE 

PROPERTY MGlii 199 DO 
HARD DISK THE HO ~E ACCou1rr~ri1 -.,g g•, IJ[W00S l 80 1 0 MO O I 111 139 00 

llASl CL ASS MA IL ~~ OIJ l>/f WRllEA WOO I II 16, 00DRIVE SPECIAL PllfJSIJf I ti[ '/SCRIPT 1,,00 I Ill v. / l;~OIS\19 00 
~ •1, W1nchesrn·1 caoinet P S con1Hll ·t!l VISICORP SPWl•t DEl IVERY 11 00 I ill 119 00 
assemj)leo ana teste~ A11acMs 10 vour l 60 CPU DESKTOP PLAI/ 11 1&~ OIJ ' ·~1. SPif.IAI OEL·VER• •.100 1111 199 00 
S:,"S1t:m 1n m1n111e-s Runs on Oonhs1ar H~a1n 1 V1S1P101 ~ 'Ji! ljlJ ·Q• . • ~£ss ·~oo ' 2• 9o 
Zen .i" fRS 80 Moo ll Apple ~ I CP I M' CCS V1Sl1R[ llON•S•Pt01 (;;1'1(j') 1, 11t11lfAM SMAA r IEA M MOO 1111 89 95 
.Jna otncr~ Harcwa1e ~us r oe l·80 JCPM' VISIOE1 18'1 'J' t,• 1lROSOf 1 BASIC CGMP FOR M~O I 165 00 
!.ysl@m 1'11!! 1t\ctuCl@d Sf!lf 111s1a111ng sollwa1e .u v•'t1rf$Ol ll lfrfj', 100S01 MQOllll 11900 
1acnes •o ,our CPO~' sys 1em 6 m&n11l warr,an 
ly ~4o elle:t on 'fO•I p1esen1 r1oppy 01sk system 
lntlo<le:s all cable$ ano ms1.a ~ 1a1tDn 1nstrt1t11on!. 

t0 MEGASV rES ZJIO 00 
?O MEGA3VTES l\60 00 

ISOLATORS 
tSO 1 :, SOC KEl 
rso' 6 SOCKET 

BARE DRIVES 
TANDON 51/4 INCH 
100 I SINGtE HEAD •O IRK 191 00 
100 7 DUAL HEAD 40 fRK 269 00 
100 3 SINGLE HEAD BO fRK 250 00 
100 4 DUAL HEAD 00 TRK 369 00 

TANDON TH INLINE 8 INCH 
8~8 I SINGH SIDE 379 OD 
848 ·2 DUAL SIOE 49D 00 

MICRO PRO 
" 

Save33% 

FRANKLIN ACE MICROBUFFER 32K .....299.00 
1000........................ ........ ...1595.00 NEC 12" GR EEN 
RANA DISK DRIVE•....... 449.00 MONITOR ......... .................200.00 

RANA DRIVE VERBATIM DISKS.......... ..45.00 

CONT. CARD................... 135.00 
 LIBRARY CASE................... 5.00 
C.fTOH 8510 
PRINTER....... - .................. 795.00 ~ 
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APPLE CPIM ~l~ICALC 189 00 APPLE GAMES
WOROSIAR " j ·99 00 'llSIFILES 189 OD 
SUPE RSORT " t 109 00 PERSONAL SOFTWARE 
MAIL MERGE " t 60 00 CP/M® SOFTWARE C~ ECK[R KING 21 95 
OA fASTAA" I 161 OD OAW MOl l GAMBLER 21 95 
SP[LLSTAR" 109 00 MON IV PLAYS M!HIOPOLV 29 95We tarr.,. CPI M I sonw.ire Ill a:n OGPUlilf ci -s ..; 

fo1 ma1s Ca11 tor Jv.a•labll•I y ana 011c~CAL CST AR" 109 00 
!HE WORD·S PEU Cf1EC~ 69 00 BRODER BUND 
d BASE 11 429 00 GALAXV WAR 20 95MICROSOFT SU PER CALC 189 00 1.urn TVP~OON 10 95 

APPLE SPHLGUARO 730 00 APPLE PANIC 23 61 
FDR IRAU' 1W 00 P & I CP I ~" 1.1 00 11 fRS BO 17~ 00 MIONIGHI MAGIC 27 26 
BASIC COMPILER" 3•5 00 COM ~'X lERlll lNAL ~llG 82 50 SPACE OUAnKs 24 95 

CO ~Ol • S>O 00 C BASIC Z 96 00 AUTOMATED SIMU LATIONS~ASCAL Z 149 00 
111'/ASION ORION 20 9>

Z80 SOrlCARO 299 00 
PASCAL MT+ •39 00 

STAR WARRIOR 31 35 
RAMCARO 139 00 
rvPING TUTOR I: 9] PASCAL/M 10~ 00 

TUES MORNING OU/I.Al ERBACK 25 95 Ol YMPIC OECATHLON 2• 9) Sl'SHM PLUS 
CRUSH CRUMBLE Mio CHO MP 14 95fASC APPL(SOfl COMPILER 143 00 Gll.AIA,11/P PI A 1799 DO 

COl100R I ~79 00 fHE DRAGONS HE 20 95 
C!HIOOR 11 U!q 00 tEMPlE OF APSHAI JI 35

IBM SOFTWARE HELLFIRE WARRIOR 31 35 
DIG ITAL RESEARCH RESCUE Af Rl(iEl 13 J6PEACfHAEE SEAIES ; 269 00 
l1•AC 89 00 ~OLKSWA JER IJ~ 00 MUSE SOFTWARE SID 69 00 
lSIO 91 00 

WRlfE Oii 90 00 ROBOT WARS 32 9S
EASYl'fRllER 11 247 OD HIREE MILE ISL.ANO 31 61Pl / I 60 439 00 

A 8 M 19 46 
HOME l.CCOUl/fANT ..i. 105 00 
~IS1CALC I 156K 189 00 SUPERSOFT GLOBAL WAR 20 9~ 
WOROSTA~ 28) 00 

DIAGNOSTIC I 69 00
M~llMERGE 79 00 

CA$ fLE WOLFE•lS !ErN Zl 36 

ON ·LINE SYSTEMS 
WIZARD MIO PRINCES 2726 
MISSILE OEfrnSE 2726 
SASOTAGE 20 95 
SOFI PORN ADVEIHURE 13 36 
THRESHOLD 31 16 
JAW BREAKER 23 36 
CROSSFIR[ 24 95 
TIME ZOllE 77 96 
HI R f()QIBALL 31 95 
HIR CRIBllAGE 20 9; 
PEGASUS 11 23 36 

SIRI US SOFTWARE 
SPACE EGGS n3o 
GORGO!/ 31 !G 
SNEAKERS 23 Ji 
EPOCK 27?6 
BEER AUN n Jo 
HAO ROI 29 95 
PU LSAR 11 23 36 

EDU.WARE 
PERCEPTION PKG 19 9J 
COMPU·REAO 2~ 95 
COWl'IJ Mitt ARITHMETIC 39 95 
COMPIJ ·MAIH FRACTIONS 34 95 
CO MPU ·MATH OEClll!/l.LS 34 95 
COMPU ·SPELL iREO OAt A DISKI 24 95 
COlllPU SPELL DATA DISKS 4-8 ea 17 95 

MORE GREAT APPLE 
GAMES 
COMPUTER OUARTERMCK 31 16 
TORPEDO FIRE 49 95 
IHE SJ1AnEREO ALLIA'lCE 49 9> 
POOL 1 5 27 26 
Ulll YA JI 16 
RASTER BLASTER 23 J& 
FLIGH T SIMULAIOR 26 6' 
INTEAllATIDr<AL GAANO PRIX 25 95 
SARGON II 28 95 
SHUFFLE BOARD 29 9> 
FlRE~RO "95 
SNACK ATTACK IJ 36 
fHIH ?4 9~ 
ROACH HOTEL 27 26 
JABBERTALKV 24 95 
fHE WARP FACfOR 31 16 
COSMO MISSION 23 36 
1'/llAAORY 37 95 
ZORK I 28 DC 
ZOR 11 28 00 
DEADLINE 39 OC 

Call our Modem line for 
weekly specials. 

01AGNOSTtC u &9 00 
C•I• lor •dd1l1Cnal IBM soltwaie potees C COMP ILER 179 00 To order or for information call 

Ulll ITIES I ~9 OD 
UtlliTIES 11 59 00 
AAlFOR 89 00 

MAGIC WINDOW 19 OD 

APPLE SOFTWARE 
FOR TRAii 73900 (213)706·0333M1.G1C SPELL 59 OD 

BASIC MAILER 59 00 M ICROPRO 
00 MASTER 16~00 l'IOROS TAA ?85 00 Modem order line: (213)883·8976 
08 MASTER UllllTV PAC~ 6SOCI SUPEASORI 160 00 
OMA CAPTURE 4 0180 ~~ 9) r.' AILMERGE 95 00 We 9uaran1ee ever{lhmg we sell lor 30 days - no returns aft.el 30 clays Defective software 
PFS GRAPH 8~ 95 DAiAST/\A no oo wll Ill! replaced tree. but all othe< software returns are sub1ect to 15% restocking lee and 
PFS 111Ew1PERSOt>AL FILING SYSlE r.' a: 00 SPHLSlAR 1oO 00 must be accompanied by RMA stljl No returns on game sohware. un~ss de teci1~e
PFS RE POR T 79 00 CAlCS TAR 1% 00 We accept VISA and MasterC.lrd on all orders COD orders, up 10 SJOO
l IE RM" 89 9) 

Sh1pp1ng charges $3 lor all prepaid ordeis. actual shipping charges lor non· prepa1ds S3l rrnM PRO " 119 g; MICROSOFT 
tor COD a<clers uncier 251bs ($6 ro1 OV1lr) plus a $4 surcharge. aod 15% lor lore1gn, FPOASCII EXPRESS &J 9S BASIC 80 249 00 

EASv WAllEA PRO 199 00 BASIC COMPILER 299 00 aM APO orders. Cal1I add 6% sales tax , L A. County add 611>% 
EASV MAILER PAO 79 00 FQRTR4N 80 l59 00 Prices quoted are lor stock on hand and are sut>iecl to c11ange without notice 
EXPEDITER II APPl.ESOFI COMPILER 73 95 COBOL BO 419 00 
A51A1 COMP SIAllSf1CS PKG 119 OD MACRO BO 185 OD 3124 5 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Peter S!ilrensen 

cl o Cinefex 

POB 20027 


Riverside, CA 92516 


"It will remind you of something 
you h'ave never seen before!" is what 
everyone working on Tron says with 
a mischievous twinkle in the eye. Ob­
viously , the statement is an in-joke of 
sorts. But in spite of the fact that it 
seems to describe an impossibility, 
there is some truth to it. The visual 
pyrotechnics in Tro11 have been used 
only briefly before in featu res-spec­
tacular effects developed by the same 
visual physicists whose laboratory 
has been that of contemporary televi ­
sion commercial design and produc­
tion . Thanks to them, every person in 
the world with access to a television 
set is a connoisseur of sophisticated 
motion graphics techniques. But 

About the Author 
Peter SQ rn11se11 is 11 Los A11geles -bns d com­

µ11ter graphics co11s11l/11111 w /1 0 has desig11ed 
1111rl directed spccii1l effec 1s for film a11d video. 
He is curre11tly rl s ig11i11x co mputer sce" e 
sim11/a1io11 {0 1· " Fre11 r/i scic11 ce· fictio 11 m ov ie. 

This article is exce1vtcd from a /011gcr w or·k 
published i11 inefex . PO B 20027, Riverside. 
CA 92516. We'd like to liia"k its editm· 1111d 
µ11l1/isl1 11r. Do11 Shay . for nrnki11g i i auoilable to 
115. 

Triple- l "s g listening 1·ep,. sentation of tire 
master co11 /rol program 's exterior. 

before Tron, only scant examples of 
these techniques had found their way 
into the cinema . 

With the current rage in video 
games and home computers, Tron is a 
timely fantasy . Inspired and guided 
by writer-director Steven Lisberger, 
the plot revolves around the premise 
that a separate universe exists in the 
software of computers which is 
parallel to our own space-time. The 
story concerns the life-and-death 
adventures of a master programmer 
and video game champ named Flynn 
(Jeff Bridges), who gets transferred in­
to that alien electronic world and 
must discover a way out. The soft­
ware environment is populated by en­
tities that are the alter egos of "users" 
in the real world, including Alan 
Bradley (Bruce Boxleitner) whose 
program's name is TRON-mightiest 
of the electronic warriors-and the 
unscrupulous Dillinger (David 
Warner), whose surrogate is the evil 
Sark . The software characters are all 
aglow with electricity that courses 
through the patterns of circuitry on 
their costumes. They drive or fly 
many kinds of vehicles which have 
also been programmed into the com­
puter-some of which were originally 
intended for video game use, such as 
speeding light-cycles, battle tanks. 
and flying antigravity Recognizers. 
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Flynn puts these all to good use at 
various times a he is pursued and 
hunted by the enemy. Eventually, 
Flynn and Tron take a solar sailer , 
flying on a beam of light, with the 
ever-nasty Sark dose on their heels in 
his gigantic, levitating aircraft car­
rier. Their goa l is to get to the Master 
Control Program-or MCP- the ul ti­
mate villain in the film , in order to 
make it release Flynn back into the 
real world . 

For the s pecial effects industry, 
Tron is a double-barreled break­
through in thal it makes use of two 
very exciting new tools for the special 
effects kit-computer generated im­
agery and back-lit , enhanced live­
action. Be ause of this , there seems 
little doubt that Tron is destined to 
take a prominent place in the 
Hollywood history books, marking 
the beginning of a new era, par­
ticularly with respect to its compu ter 
generated imagery-or CGI. No 
doubt, later on in this decade we will 
lo k back on the achievements of 
Tran 's electronic imagery as 
primitive, pioneering efforts. But 
while these new imaging techniques 
are in some ways rough around the 
edges, they are the kinds of pioneer­
ing breakthroughs that open up new 
worlds , and against which subse­
quenl i?fforts are measured. 

"[think," said Harrison Ellenshaw, 
"that Tron will do for the computer 
graphics industry what Star Wars did 
for motion control." EUenshaw is the 
associa te producer on the picture and 
cosupervisor of special effects. "The 
number one thing that appealed to me 
comi ng on the film is that it's an 
origina.!, and it's unique , and it's not a 
copy . Four out of five films in 
Hollywood are copies of something 
else." Supervisor of effects Richard 
W _Taylor, whose personal touch can 
be seen throughout Tron's electronic 
world, reinforced and elaborated fur­
ther . "There has never been a film 
that's used this particular collage of 
technologies. This film really runs the 
gamut of techniques because we're ac­
tually combining two opposites, in 
that, on the one hand, the computer 
simulation is an extr~ely new 
technology and is replacing very 
labor-intensive types of work, and on 

the other hand we are doing the back­
lit compositing of the actors, which 
involves handpainling of hundreds of 
thousands of eels and as many as 40 
hand-flopped passes under the anima­
tion cameras per scene. " 

Everybody working on the film has 
voiced the opinion that lhe credit for 
this movie goes to Steven Lisberg­
er-"an energy ball. " as one person 
put it. They aJso point out that he 
persisted wilh Tron despite the 
customary pro lamations that it 
could never be done. That Walt 
Disney Productions' new manage­
ment perceived the possibilities and 
put up $17 milli n for the film is no 
accident , b cause the studio has been 
aware for q uit a while that it was 
time to get back in to the pioneering 
spirit -and this is a pioneering 
movie . 

" .. .if you design for 
the computer, 

sometimes you limit 
your contribution.'' 

"I spent about two years doing 
research on Lhe story, and the.re were 
an incredible number of drafts . One 
of the most difficoult things about 
writing Tron was the fact that it was a 
totally alien environment, where 
whatever ideas one wanted to gener­
ate one had to think up from scratch . 
When you 've got a fantasy world , 
you find that it's incredibly exciting 
to be able to invent everything; but 
after awhile it can almost become an 
overwhelming task when you realize 
tha~ every single aspect of the en­
vironment has to be generated. But 1 
was really intrigued with the duality 
of the two worlds in the film . There's 
the real world where the 'users' live, 
and there's the theater of the elec­
tronic world . The whole concept is 
based upon the idea that for each one 
of us there exists a body of informa­
tion in the electronic dimension. 
Whether you 're i.n there through your 
driver's license, or whether you're in 
there because you're writing elabo­
rate computer programs. somewhere 
in there is you-on the other side . 

And the notion is that the two entities 
want to communicate and be in touch 
with each other. But that 's not always 
the way computers are designed. 
They can sometimes be more oriented 
towards a dictatorship , where you 
can' t reach your information unless 
you go through some master control 
program who decides when you can 
intercommunicate with the electronic 
world . 

"I explored just about every way to 
do the film that you could t11ink 
of-video composition, blue.screen. 
We storyboarded the film many times 
and eventually arrived at the tech­
niques we're using. lt was always our 
~~H~to~ba~ID~•of~ 
computer scene simula tion capabili­
ties, and l had kept abreast o ad­
vances in that area for two or three 
years prior to the writing of the pic­
ture . The whole idea was not to go to 
the compu ter companies and say: 'We 
want you-if you 're so good with 
your computers- to generate a dog 
for us. Can you do that7' Well, of 
course, they can't. But we did k now 
what they could generate. And the 
whole notion is that the things they 
do- the high-tech vehicles, props and 
landscapes that they're capable of 
putting out-lend themselves perfect­
ly to our video-game land . 

"The thing· that's interesting to me 
is that the whole notion of computers 
has been incredibly barren of any 
visuals. 1consid r myself a visual per­
son1 and it wa amazing to me that 
it's so literary and so filled with 
numbers . The first instance that l saw 
of high technology starting to orient 
itself to a visual side was through 
computer games - which is a perfect 
marriage . Computer games sort of 
create a bridge for people lo ap­
preciate the other capabilities of com­
puters." 

Although this film is very much the 
personal expression of Steven 
Lisberger's vis:i on, nevertheless, the 
stylization and designing of the ef­
fects , the se ts, the vehicles and 
costumes has certainly been a group 
effort. And of special note for having 
been involved in just about every 
aspect of the design and the look of 
Tron is veteran art director and ef­
fects specialist , Richard W . Taylor . 



"l was asked by Steve to handle the 
back -light techniques and to pull 
together a group of people who knew 
those technologies, and to invent a 
way of organizing that technology for 
a full feature-length film rather than a 
60-second commercial. Initially when 
I got involved with the project it was 

in the computer simu lation area, 
because very early Steve came to In­
formation International Inc. {Triple­
1) when he was forming this project 
up, and at that time the characters in 
the electronic world were going to be 
hand-animated. But he definitely 
knew that he wanted to use com­

puters to do the environments. When 
he originally contacted Triple-I, he 
wanted a rough test of the computer 
sim ulation. The test definitely 
showed the potential. It showed that 
it could be done. And it was at that 
time I started getting involved in 
helping organize the overall film. " 

Syd Mead created tire vehicular concepts for Tron, including tire tank and lig/1t-cycles, wlrich were then computer genernted by 
MAGI-one of four computer imaging companies involved in Tron. 
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Soon after Lisberger secured the 
backing of the Disney organization, 
he brought on ome top-notch design 
consul tan ts to crea te vehicles, sets 
and costumes that would give Tron 
an especially sophisticated look. He 
borrowed Moebius (Jean Giraud ) 
from Heavy Metal to design costumes 
which would take advantage of the 
back-lighting technique; got airbrush 
master Peter Lloyd to design and 
color many of the architectural 
backgrounds; and brought in Syd 
Mead, the dean of futuristic design, 
to create most of the vehicles and 
many of the sets for the film. ''Steven 
almost gave them a blank slate, " said 
Harrison Ellenshaw. "He told them : 
This is the story. Go nuts and design 
it !' So they did. That's very rare in a 
film. And much of what Syd, 
Moebius and Peter came up with has 
actually been used. We've used 90 
percent of it, and very little of it got 
watered down or changed. " 

Syd Mead has been pain ting 
carefully thought-out visions of the 
future since the 1950s- and those vi­
sions have li terally helped shape the 
present. He has consulted for many 
manufacturers , including Ford, 
American Motors, Volvo (the next 
generation of its cars is being in ­

fluenced by his suggestions) and the 
Lancia Delta's interior. The Norelco 
shaver currently on the market is 
basically his design . Rather recently 
he has been in demand for motion 
picture work, starti ng with Star Trek, 
then Blade Runner, and now 
Tron-with more to come. 

"I was originally hired by Steve 
and Don to do vehicular concepts for 
Tron. That included Sark's aircraft 
carrier, the light-cycles, tanks- and 
the solar sai ler, which eventually 
Moebius took over. Once I had gone 
through those and Steve started to see 
what I was giving him, I moved into 
some of the terra in ideas-the can­
yons that the light -cycles race 
through, the game arenas, and the 
graphics on the game arenas. I also 
did interior sets for Yori's apartment, 
Sark's headquarters, the tank, the 
solar sailer and the binocular-like in­
side of the Recognizer. For the city 
complexes, Steve wanted something 
very different, and so we decided to 
sort of sink them into the terrain 
level- rather than have them built 
up- which produced a very sinister 
look to the whole thing. For Sark's 
headquarters we wanted a miniature 
arena-which l put on a plat­
form -and then Sark's headquarters 

is sort of jutting out, a semicircular 
fixture that revolves around the 
perimeter of this pit. 

"Steve became fascinated with the 
look we were getting in the terms of 
solid-sort of solidified - graphics 
which matched the computer capabil ­
ities and the look of the electronic 
world that he was after. He didn' t 
want to bias me to designing for the 
computer capability . He wanted to 
take an idea and then confront the 
computer people and see what they'd 
do with it. I've worked with com­
puter people-having been a consul­
tant to Phillips Electronics, in 
Holland, for 11 years-and I already 
knew that if you design for the com­
puter, sometimes you limit your con­
tribution." 

Mead's intuition for what things 
will be styled Jike a decade hence is 
what corporations are looking for 
when they hire him. "What they hire 
me to do is to provide sort of an 80 
percent accurate guess about where 
they might be going. This can be as 
elaborate as working with their lab 
people and visualizing an accom­
plished engineering concept or 
marketing idea. Mostly this is for 
their internal consumption-to 
enlarge their visual vocabulary 5 to 

T/1e lig/1t-cycles tear off across tire game grid to engage a11ot/1er team of opponents. At this point . tli e seque11ce becomes com puter 
ge11 erated. with tli e lzig/1-sp ed liglrt-cycle footage generated by MAGI. 
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10 years ahead of what their produc­
tion designers are working on. That 
also alerts management and cor­
porate heads to get ready for what 
their design people might start to 
work on . Design staffs tend to get 
very insular, and design directors that 
I've worked for hire me deliberately 
to offset that sort f incestuous in­
breeding." 

Tron is an example of a film that 
had its effects well planned out from 
the beginning. Still, many people 
were skeptical that it was too am­
bitious an undertaking . ' 'That 's why 
Steven had to do a test before the 
studio bought the show," explained 
Ellenshaw. 

"We shot on the animation stand 
like it was an optical printer, in the 
sense that we were hand-drawing all 
the mattes tha t were required­
frame-by-frame, eel-by-eel-and they 
were all shot with back-lighting on 
the animation stand. Certainly, some 
of this could have been done on the 
optical prin ter. You could have shot 
some of it bluescreen for example, but 
that would have been far more 
limiting . Considering we have 53 
minutes worth , it was actually faster 
to do it this way. I'd hate to think of 
doing 53 minutes of opticals! 

"The 53 minutes of the electronic 
world was shot first in 6Smm, on 
Double-X black-and-white film. The 
reason for the large format is to main­
tain quality. You take a piece of 
65mm negative that has been 
developed and you put it int a 
photoroto-which is nothing m re 
than an enlarger-and you enlarge 
each frame onto a 12 1/ 2- by 20-inch 
piece of kodalith transparency film. 
You process it with continuous-tone 
chemistry, and what you get out is 
what appears to be a black-and-white 
eel with a photograph on it. That is 
then taken and a contact print is 
made of it on th same kind of 
film-but it 's processed this time with 
high -contrast chemistry, so what you 
get is a high-con reverse of the first. 
Now, if there's a person in the scene, 
you have to produce a body matte to 
h Id that person out from the 
background. When you make the 
negative enlargement, the black lines 
that were the ci rcui t designs on the 
costumes become clear, so we could 
light them up; but the black behind 
the characters also became clear, so 
we had to make what we call a 
circuit-reveal , and to do that you 
have to paint out all that clear area 
behind the charac ters. Then you have 

to make a matte for the face and the 
reverse of that-a face-reveal-where 
everything is black but the face. And 
there we just add a little more ex­
posure to the face , to make the face a 
little lighter than the body. When you 
put this on the animation stand, you 
combine photo elements with at least 
two eels. For example, when you do 
the backgrounds you always have to 
have a body matte over it. When you 
expose the circuit on the costume, 
you put down the high-con and the 
circuit-reveal. Then you run through 
the one element, shooting it, and you 
back up the film, run through another 
element, back up the film, etc.-as 
many as 25 passes on one piece of 
Vistavision fiJm. We never went 
smaller than Vistavision . Since the 
release prints are in 35mm Panavision 
and 70mm, we shot in Vistavision to 
maintain quality . 

"It's really beautifully simple . The 
complexity comes when you think 
about the volume of work. We have 
75,000 frames of live-action in the 
electronic world. That means we 
have 75,000 continuous tones, 75,000 
hi-cons, 75,000 body mattes , 75,000 
circuit-reveals. Forty percent of the 
time we have face-reveals and face 
mattes; 15 percent of the time we 

Racing nlo11g nf break11eck sµeed , the cycles slice into rig /11 ang le Unable lo auoid tire co1we1·ging trails o f his opµo 11e11ts , mr i//­
t11ms wit/1011/ ev1m slowing - but if a11 0µ µ 0 11e11t fails to fated light -cyclis t is smaslied to ato m s. 
ma11e11 ver a tum , or collides w ith tire tr-ail left l1y ano th er 
cyclis t , he is destroyed. 
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Robert Abel and Associa tes employed its vector grap /1ics sys ten1 to produce a computerized cityscape for Tron 's opening litle se­
quence. 

have eye-reveals. And we've got 700 
backgrounds to worry about- some 
of which are set pieces that you may 
have to generate separate elements 
for, some of which are computer gen­
erated, some of which are painted. If 
you took all of the elements-not 
counting backgrounds- that we used 
on the film, and stacked them 5 feet 
high, that row would be 58 feet long ! 
I had to figure that out just to see how 
much room we would need to store 
it. " 

Working closely with Richard 
Taylor was technical effects super­
visor John Scheele. Like everyone else 
on the Tron project, he described the 
experience not only as a unique 
evolutionary development in itself, 
but also in the context of the Disney 
environment. "Our challenge as a 
production was to come into this 
studio, with its tremendous history in 
pioneering animation photography, 
with all this massive camera equip­
ment at our disposal, and get it con­
verted over to computer control and 
to a whole new set of standards. 
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Steve had spent six months in earlier 
tests just to prove to Disney that the 
process would work, and now the 
changeover had to be really pushed. 
On top of this was the constraint of 
time, working against a summer 
release when none of us could ac­
cura tely predict how soon the effects 
could be wrapped up. Normally, 
Disney would allow four years to 
complete an animated film; but Tron 
has been thought of more as a live­
action feature , even though each 
frame of the electronic world is in­
dividually handled and rephoto­
graphed. Nobody had actually done 
this particular process before- espe­
cially on a mass scale - and we didn't 
want to compromise the quality in 
pressing to meet the deadline. So my 
job has also been to expand the pro­
duc tion base sufficiently to get the 
shots composited, and still leave time 
for reshoots and fixes of problem 
scenes. At least we weren't trying to 
jam the shots through optical 
printers. The whole collage of ef­
fects-photo eels, inked overlays, ef­

fects animation, backgrounds and 
computer generated plates-were all 
designed to be assembled on the 
animation stands to avoid that bot­
tleneck . 

"One of our key problems from the 
start was to find a way to modulate 
the intensity curves of the effects dur­
ing the picture, so that the viewer 
could stay with it without burning 
out his eyeballs ! It 's one thing to grab 
somebody's attention for 60 seconds 
on TV; but that kind of visual blitz 
would just be too much over 50 to 60 
minutes of composited film . So one of 
the thrusts of the effects design was to 
create a dramatic tension in how we 
turn it on, tied into the story structure 
and action . Steve made up a map of 
ascending and descending curves­
something we could orchestrate the 
effects to - and carefully chose when 
to pull out all the stops. To ac­
complish this, we had to create a 
system - with programmer Peter 
Blinn-for light animation tha t could 
marry up to the camera stands. We 
had computer controlled stepper 



motors on the camera drive and a 
dissolve shutter that a.llowed us to 
create intricate curves and waves of 
exposure ." 

The important contribution of 
Blinn's was the development of a 
computer program that varied the in­
tensity of light for the glowing back­
lit effects, freeing the camera people 
from having to adjust the f-stops on a 
frame-by-frame basis. "I was working 
on graphics on a Cal Comp plotter at 
Midocean, usi ng analytic geometry in 
various incarnations. That experience 
in sinesoidal curves helped me to 
write a program that controls light in­
tensity from one fra me to the next in 
a sinesoidal way, so we can choreo­
graph the lighting in a scene. It saves 
camera work because they just have 
to enter a few numbers before they 
s tart the shot and then not worry 
about it after that - it just dicks off 
the proper exposure, rounded to the 
nearest thousandth of a second ." 

The drawbacks of conventional 
compositing have inspired research 
into other ways of compositing im­
ages, including digitally with a com­
puter- scanning the film elements so 
they are converted to an electronic 
signal, manipulating and keying the 
images into each other, and finally 
scanning them back onto film again 
with a laser or a high-resolution 
cathode-ray tube. But that technol­
ogy is still in the experimental stages. 
" Tron could have been done entirely 
on a digital film printer ," said Har­
rison Ellenshaw, "and we wouldn't 
have had to blow up the eels and 
there would've been no reason to 
have inking and painting. The film 
printer could have taken care of the 
matting. It would 've been expensive 
to build; but whatever it cost, you'd 
get that back in one picture. Tron 
could have saved so much money , 
and then they would have had a 
beautiful film printer-and the next 
picture would be gravy! Anybody 
who has a digital film printer will 
have a path well-beaten to his door. 
It's going to take some hard work, 
and then woosh.'-all the optical 
printers go into the museums!" 

A digital film printer was out of the 
realm of possibility for Tron, 
however. "ln designing this film and 

Digital Effects produced the "Bit ,·· an electronic companion to Clu, wl1ich floa/5 abotit 
and answers yes-110 questions by metamorphosing back and forth from an octahedron 
lo a spiky sphere . 

Computer image choreographer Bill Kroyer prev iews a series of frames at a Chromatics 
v ideo terminal linked up via telephone ro MAG f's mas ter system located across tire co11­
tine11/ in New York. The inrages , though low in resolu tion, allowed Kroyer and 
associate Jerry Rees to preview an in-progress shot within minutes of its completion and 
direct any desired alterations before the scene w as µfayed out in high resoh1tion. 

the process to composite it," Richard 
Taylor explained, w e had to 
generalize things down to a series of 
givens that limited the amount of 
testing. The idea was to get things 
resolved, get the designs, techniques 
and equipment defined, find the right 
personnel, ge t the common vocabu ­
lary of the technique embedded in 
everybody's DNA- and then go for 
it." 

Tron was also a very complex proj ­
ect logistically , principally because of 

the frame-by-frame back-li t special 
effects work involved . In order to 
keep everything smoothly coor­
dinated, a computerized frame-by­
frame bookkeeping system of scenes 
was employed. Shelley Hinton, assis­
tant scene coordinator to John 
Scheele, was responsible for keeping 
the system up-to-date. '1 had to keep 
track of every scene in the film- its 
footage, the elements involved, and 
what was happening to them within 
each department. I put together a 
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Unique among d igital frnaging companies, 
MAGI fom15 its computer generated sub­
;ects by adding toget!1er or si4btracting out 
"primitives"-geometric solids in a w ide 
variety of sliapes and variable sizes which 
are preprogramrn11d into tlrnir computer 
for ready a5sembly into what 12ver s /1e1pe is 
desired. 

master log for the entire film, frame­
by-frame, an.d kept track of it in a 
word processor. I'd get information 
from the editors and they'd tell me 
how long each scene was and what it 
consisted of; and from that informa­
tion everyone would know what they 
were dealing with - whether the scene 
was to be shipped overseas for ink 
and paint application, and so forth. 
The data was also vital to Michael 
Fremer who was doing the ound ef­
fects electronically, since any changes 
that the editors or directors made 
we.re reflected in the log's daily up­
date. Once a week I made a printout 
of about 24 pages and sent everybody 
a xerox, just to keep them informed 
of the changing length of the scenes 
and of the shooting schedule. It 
became an organizational mainstay, 
and everyone in the department re­
ferred to it. Without it, there would 
have been chaos. We started out with 
charts that were penciled in and 
changed by hand; but the word pro­
cessor was really the most efficient 
way, because everything could be 

Triple-1 uses bli1epri11ts to digital(•/ e11code t/1e s/1 ape of any gi1len object into its com­
puter. Once t/rn/ has been do 11e, tire computer hru; a tltree-dimensional represen/11tio11 of 
1/1 11 objecl i11 memory and cmr co ri iure it lip Jrom any perspective, /Opposite top/ T/11.' 
m1derlyi11g dala base (o r the solar sailer ns encoded i11 tl1e Triµ le-J compt~ter. Tire solar 
sailer µassimgl!'I' modtjfo rlisJ1lay l!'d in vecto r fo rm 0 11 n m·deo sc reen . /Opposite bottom / 

Tire completed solar sailer·. w it/1 its c:o nstituent polygo nal fa cets smoothed out a11d its 
coloml-im 1 definecl . 

kept on the floppy disk. If we'd been 
doing it by hand , it would have been 
a mammoth task - it would have 
taken a whole team working full­
time." 

While the bac.k-lil effects in Tron 
stand out as the most obviously novel 
thing about this fil m, the computer 
generated imagery may go by the 
average viewer relatively unnoticed. 
Many will probably think the com­
pute.r generated scenes were ac­
complished with miniatures, stop­
motion or even eel animati n. But 
people familiar with those techniques 
will immediately be aware that an en­
tirely new technique-unlike any­
thing else-is being employed, and 
that one thing after another is being 
done that would be impossible by any 
traditional method . With computer 
genera ted imagery, it is possible to 
have an object change its shape with a 
metamorphosis effect-called "inter­
polation" by the computer people. Or 
it is possible to "really blow-out the 
point of view of the camera," as 
Richard Taylor put it. 'We move it 

through objects and fly from micro to 
macro positions ." And simulated ob­
jects can be made to move in any way 
at all-unrestricted by pylons or 
track length the way models on mo­
tion control systems are. Creating 
scenes with CGI is like having at you.r 
disposal a flawless airbrush artist 
who can paint thousands of paintings 
a day with photographic realism, get­
ting perspective and shading ab­
solutely perfect- and without any 
discontinuities in the dimension of 
time, ei ther. 

The computers that do this work 
must be programmed with formulas 
on the nature of light, optics and the 
geometry of perspective. They take 
all that, and more, into consideration 
when they generate the scenes a direc­
tor has asked for. Though it 's an in­
credibly complex subject to get into, 
essentially it's very simple. You tell 
the computer what the shape is of the 
object you want to animate, its color, 
its motion and where the light is com­
ing from-and from there, the com­
puter just calculates what that image 



would be, point-by-point across the 
picture, and displays it line-by-line on 
a cathode-ray tube, similar to the 
way a TV pic ture is generated, only 
slower and with higher resolution . 
Said Harrison Ellenshaw: "Once you 
get into it, even a layman such as 
myself - and I certainly know 
nothing about programming- can 
understand the basic process and how 
it 's accomplished . Then you can get 
it. But it 's difficult to explain Kleenex 
to an aborigine." 

It does not take a crystal ball, 

however, to see that this techn logy, 
still in its earliest formative stages, 
will eventually become one of the 
most important developments in the 
history of media - not only for its 
abili ty to do the impossib le in term 
of special effects, but because even­
tually it will be possible to substitute 
simulated scenes for locat ion 
shooting and expensive sets in all 
kinds of productions. And while at 
present it is very difficult for com­
puters to generate images of organic 
things like plants and animals, 

research into those areas is advancing 
rapidly. So it's just a matter of time 
before there will be entire software 
zoos and botanical gardens available 
to work with, just as there is present­
ly a rapidly growing inventory of 
vehicles and architecture. 

Some of the first computer gener­
ated scenes completed for the movie 
were of the light-cycles. When effects 
animator Dave Stephan (who does all 
of his work by hand) saw them, he 
echoed everyone's initial reaction on 
their first exposure to CGI: "When 
those cycles turn the corner, skidding 
and tilting and rushing towards the 
camera, I thought : Wow, that's great 
stuff I' I wanted to see more of it ; I 
wanted it to last all day. " 

Richard Taylor was involved with 
the CG! work from the time Lisberger 
first came to Triple-I to explore the 
possibilities for using digital scene 
simulation in Tro n. "Other than the 
back-lit part, my responsibility ex­
tended to the computer simula tion 
design and coordination, so that it fit 
in to the whole process and so that 
everybody had a common vocabu­
lary. This film is really the first fu ll­
blown use of computer simulation as 
a regular production tool. It 's not just 
one little vignette-we did a lot of 
footage . 

"I looked objectively at the film 
across the board, and it was im­
mediately apparent that no one of the 
computer simulation companies was 
going to be able to handle the load. 
Each has its own hybrid system, and 
none of them shares common soft­
ware or techniques- each one has its 
own way of looking. Plus we decided 
that we wanted to composite this film 
in Vistavision, and none of these 
places-other than Triple-I, who 
were starting to work in Vistavision 
with the digital fi lm printer- did 
Vistavision film recording. All of the 
companies had to convert to Vistavi­
sion and to our alignment system. We 
had to create a system that everybody 
agreed upon; and then we had to 
create our own fie ld charts , anima­
tion exposur sheets and everything 
else right down the line. It was just 
like building the whole thing from 
scratch. Everything from the labels 
on our boxes to the way we define the 
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names of objects and elements is all 
unique to this particular film. So I 
looked at the computer work to be 
done on the film and decided that 
we'd have to break it up among two 
or three companies. Then, stylistical­
ly, I tried to decide, by the kinds of 
techniques the different groups had, 
who should do which parts. As a 
result, Triple-I dealt with the part of 
the film that used the more complex 
craft and images, and MAGI (Mathe­
matical Applications Group Inc.) 
dealt with some of the more elaborate 
choreography. The load was equally 
shared and both companies did a 
super job. MAGI did the first half of 
the movie and Triple-I did the latter 
hall, because there's a very specific 
stylistic point where things 
change-from the solar sailer on out. 
They're leaving the game grid and 
heading off to the MCP's domain, 
and the simulation gets more and 
more real as you get closer to the 
MCP. 

'With MAGI's system it is quite 
easy to choreograph the object, and 
we got motion tests from them very 
quickly. There are some limitations 
to the nature of the objects that they 
create . As a matter of fact, as a result 
of doing Tron, they've improved a lot 
of things in their systems, because I 
asked that they implement some 
things like depth-duing; and they 
didn't have transparency . We chal­
lenged them to implement and they 
responded. 

'Triple-I's system is different in 
many ways. MAGI computes the 
scenes off to tape and then the tape 
plays the Ceko film recorder. So 
when it 's actually filming it's very 
dependable . Triple-I has a unique 
hybrid system. Everything that is a 
shaded picture goes through one cen­
tral processor and plays that off to a 
high-resolution film recorder . But it 
has to process everything linearly, 
which means that you have to go 

Information lntemationa/'s Larry Malone 
calls up the face of the master control pro­
gram on his computer display tem1inal. 
Per Syd Mead's design, the MCP was 
fas hioned in the slrape of a cylinder-re­
volving and changing co lors as its mood 
shifted. 
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through motion tests, set the look of 
key frames and shoot production on 
that system; and so its dependability 
has every thing to do with how it will 
run . If it breaks, their productivity 
stops. So part of their improvement 
was to make their equipment more 
dependable so they could run without 
gl itches. In computer simulation that 
is the biggest problem-even the best 
systems have glitches, or some other 
occasional artifact . 

"Part of my responsibili ties in 
handl ing the simulation was to 
educate everybody in the film to the 
potentials that were there - to make 
sure that if we were going to make a 
camera move that we'd do something 
you wouldn't normally do with tradi­
tional miniatures, to keep people 
thinking in terms of what simula tion 
can do that's different than tradi­
tional filmmaking. The thing I kept 
trying to emphasize was to use com­
puter simulation for its unique 
qualities and not to imitate some 
other reality. Really try and make 
both the design of the objects and 
choreography un iqu e to tha t 
technology." 

In order to generate the 15 minutes 
or so of digital images needed for 
Tr on, the two primary CGI 
facilities - MAGI and Triple-I-were 
kept working full-time on the project 
fo r the better part of a year. In addi­
tion , two other companies supplied 
cameo CG! scenes-Robert Abel and 
Associates, who produced the open­
ing title sequence and the transi tion to 
the electronic world; and Digital 
Effects lnc. , who did the "Bit," a little 
geome tric sidekick that floats around 
accompanying the hero in the tank 
battle sequences. 

Scene coordinator Deena Burkett 
was in charge of the scenes in which it 
appears . "The Bit is a character who 
floats around inside the tank with 
Clu-Jeff Bridges. And Clu talks to 
the Bit while he's driving around 
fighting bad guys. The Bi t is always 
changing back and fo rth between two 
geometric shapes that mean 'yes' and 
'no.' To answer questions he stops 
changing fo r a moment-the octahe­
dron shape means 'yes' and the spiky 
shape means 'no ' - but most of the 
ti.me he's floating around jus t mum-

Both Triple-I alld MAGI produced computer generated still photograplis for use as 
backgrounds in some of the back-lit sequences. While MAGl's generally had to be 
enlarged from Vistavisio11 formal and airbrushed, Triple-J's -which could be played 
out in a larger 4 by 5 fo rmat- were able to be used without modifirntion. For a se­
quence in wlrich the MCP- in polygonal facet form - communicates with Sark aboard 
his carrier, Triple-/ generated a series of 16 slightly different background plates which 
could be enlarged onto kodalith eels and then alternated from frame to frame . using 
standard eel allimation techniques, to suggest that t/1e character was speaking. 

bling to himself. Originally, the Bit 
looked someth ing like a biUiard ball , 
but as time went on we realized that 
it's hard to make a sphere show ex­
pressions. The final design for the Bit 
was worked out by Richard Taylor 
and a.nimator John Norton, who was 
with the Bit from the beginning when 
Syd Mead irst came up with the 
idea." 

Along with all his other du.ties, 
Richard Taylor designed the Tron 

logo and opening ti tle animation that 
was done at Robert Abel's. "I felt that 
we needed a symbol for th is film that 
was a new-looking logo . Syd Mead 
and l designed the typeface; and 
when we were all happy with it, I 
storyboarded the title sequence. Hav­
ing worked at Abel's and knowing 
their capabilities and having great 
respect for them, l wanted to do some 
work there. I knew there were certain 
things they could do tha t would just 
fit perfectJy into the style of the 
movie. So when I storyboarded the 
opening title sequence, I didn 't try to 
fit a square peg into a round hole. I 

didn't want them to inven t too many 
new things- I just wanted to nail it. 
You do these things as directly as 
possible because you don' t have the 
luxury of fiddling around with every 
little detail when you 're d ing a 
fea ture of this size.'' 

Syd Mead , on the other hand, 
prefe rs to in tentionally ignore the 
needs of the computer graphics 
systems when he designs things for 
them to generate, because he fee ls 
that it's important to force the com­
puter (and its programmers) into new 
areas of stylization. Having paid 
scant at tention to the computer's 
needs, Mead expected it might well 
have difficulties with his designs. 
"T he surprise was tha t the tank wen t 
through very smoothly, because it 's 
essentially a rectilinear solid with 
rounded edges and MAGI has a pro­
gram that they can apply to the edges 
which just sweeps off the corners with 
a constant radius. The light-cydes, 
on the other hand, were very dif­
ficult-matching what is essentially a 
rounded blade shape onto a baU 
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which is the fron~ wheel. One of the 
problems with generating computer 
imulated scenes is that the more 

complex the 3-0 structure is , the 
more eXpensive it is to create it. So in 
designing for these systems one tr ies 
t avoid the kind of complex 3-D 
detailing that is currently popular in 
miniatures . We didn't want to get In­
to designing 3-D niches, nooks and 
crannies . The problem was to get 
vi ual te ture w ithout getting really 
very complicated. So, l introduced 
f lat, optical-scanner-like bar graph­
ics-the kind you find on packages in 
the supe.rmarkel-as the answer. I 
knew they would be fa miliar to the 
audience . We used them in the chan­
nels . They infer a right-left bias to the 
channels, presumably for the benefit 
of the vehicles ." 

Ju t as the back-lit portions of Tro11 
wer so -comple that they required 
several scene coordinators to share 
the creative a nd organizational work, 
so also lhe 15 minu tes worth of com ­
puter generated scenes req uired two 
people function ing as CG! choreog­
raphers , to p lan the action and setting 
for tliose scenes. Starti ng with the 
vehicles and ob jects designed by Syd 
Mead and the ofhers, and working 
closely with Steven Lisberger and 
Richard Taylor, were two young ex­
plorers of visual dynamics with im ­
pressive backgrounds in eel anima­
tion- Jerry Rees and Bill Kroyer . 
Their high ly developed sense of mo­
tion and the other subtleties that go 
in to classical animation made them 
well-sui ted to the task of choreo­
graphing the action in the synthesized 
environmen ts created by the digital 
painting machines. Kroyer, w ho was 
the animation director of Animal­
ympics, was with Tron from the very 
beginning. Before that , he h ad 
worked for severa l years doing 
a n imated o mmercials , and for a 
whlJe he was with Disney , working 
o n Tlie Fox cmd the Hound . It was 
then that he met Jerry Rees, who had 
earlier worked on Pete 's Dragon and 
The Small 011e , and w ho had been 
doing top-quality animation since he 
began at Disney's as a tee.nager . 

"Tron is setting some preceden ts 
that wiU be springboards for a lot of 
spin-off developments, '' Rees predict­

ed. "C ompute.rs are so exciting-the 
horizons are endless. l think they are 
lhe m ost s ignificant thing tha t's come 
along, because with them there are 
fewer steps between the artist and the 
film . Tt seems like the artists are g t­

ting do er to the fina l product with 
thi s new technology ." 

Because the Tron pro ject w as so 
big, the studio was fo rced to bring 
several large tra ilers on the lo t for 
additional work space. Kroyer and 
Rees worked in one of these tem­
porary stud ios, where they had their 
desk , some basic dra"'{ing tools , and 
most importantly a computer display 
terminal that hooked up with the big 
computer at MAGI-located across 
the continent, in Elmsford , New 
York. 

With computers, there 
are fewer steps 

between the artist and 
the film. 

"The terminal was a Chromatics 
9000 ," Bil l Kroye r e x p lain ed , 
"hooked up by a phone modem that 
received bi nary signals over the 
phone lines from a. modem on lhe 
computer a t the MAGl fac ility . Their 
computer generated the binary blips 
that the images con is ted of; and with 
the phone hook-up it sent those blips 
to us. and our Chromatics reproduced 
the digital picture. We couldn 't do 
any programming on the Chromat­
ics-.it functioned just as a monHor to 
receive an d view the an imation com­
ing from MAGI. We could change the 
speed of the anima tion and view it in 
different ways, but we couldn 't ac­
tually create the scene . 

''To plan a scene, Jerry and I 
w rked out the basic action of a se­
quence with storyboards. We'd go 
over i t with S teve, and the n break 
down the scenes into animation 
frames. We 'd do rough storyboards 
of all the main poses within the scenes 
so that the compu ter opera tors could 
understand the look we were going 
for and the action . But we 'd give a 
much more detailed description of the 
scene by ou tlining the speed of the 

objects , the archltecture, the environ­
ment, the ligh ting, color and texture . 
We defined everything in the 
scene -every movement , every color 
and every action we completely 
wrote out in terms of distance , direc­
tion and time. The computer opera­
tors were then able to take all those 
things and translate them into cold , 
hard numbers . After that, their com­
puter would send our computer a 
low-resolu tion test , genera ted with 
just 80 scan lines of resolution . The 
tests looked kind of blocky , but we 
could see enough to tell if the staging, 
acl ion and ti ming were w hat w 
asked for. It 's a very inexpensive way 
to look al lhe scene because the com­
puter doesn't have to generate several 
million pixels as it would have to do 
on a high-resolution picture. Since it 
is such a very low resolution an d the 
compu ter is generating so few pixel , 
it is possible fo r it to send those few 
pixels over the phone line fairly 
quickly , so we could view the tests 
almost immediately on our terminal. 

"But we d idn 't have this display 
terminal system when we started on 
lhe movie . In those days, MAGI 
would photograph the tests on black­
and -whJ te film, send them to us 
through the mail ; we'd v iew them, 
call MAGI on the phone and react to 
them: MAGl would then film a cor­
rection, send that to the lab, get il 
back, send it to us; and tlren usua1ly 
a t that point we would be ready to go 
for a 'hero,' or high-resolu tion . So for 
a typical scene we might have fo ur or 
five days between the ini tial test and 
the okay fo r final high-res . Bul with 
our C liromal:ics, they'd pu t their 
phone in the modem device and im­
medialely send us the low-resol ution 
scene. It'd usually take about an hour 
fo r our terminal to receive and 
translate the blips in to all the frames 
we needed . T hen we'd punch a button 
and view the scene, and we'd call 
them back and react to it. We'd give 
them the corrections, a nd then they 'd 
immediate ly program the cor rections 
and send us the scene again . So in a 
matter of four or five hours we'd have 
a chance to see and respond to the 
scene twice- which was usually all it 
to k for us lo go for a hero . As a 
resu lt, we cut our time down from 
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five days to five hours . It really 
speeded up the whole process and 
allowed us to have a more efficient 
time flow and scheduling. And from 
the creative point of view, it was 
much more stimulating to be able to 
work on someth ing and get that done 
before moving on to the next step, 
rather than hav ing to be working on 
severa l scenes a t once . 

'W e were also able to get one high­
res picture at a time-in about nine 
minutes. The system could give us up 
to a thousand black-and-white pic­
tures to view in motion; but when it 
came to full -color, high-resolution, 
we could only get those singly. So we 
couldn' t see color motion. But we 
could see color sti lls, so we were able 
to check and see that the shadows and 
color and all those th ings were cor­
rect." 

John Norton , who worked for the 
most part with hand-drawn effects 
animation, ha d an opportunity to 
keep an especially good overview of 
Rees and Kroyer's choreography, 
since their territories overlapped 
somewhat. "O ne of the interesting 
things abou t Bill and Jerry ," he said, 
" is tha t they ' re both Disney 
animators. And in laying the moves 

1 out for the computer, they were put­
i ting in a lot of organic movement­

ease-ins and ease-outs, anticipation 
and follow-through. You'll notice 
tha t in the scenes with the light­
cycles. At fi rst they're confined to a 
game-board arena and move mechan­
ically the re-wi th all th is right-angle 
movement. But once those light­
cycles break out of the arena , there's 
this really nice shot of them taking 
this beautiful curve, banking and 
turning as they escape. I don't think 
computer animation is going to 
replace conventional animati on. It 's 
just another tool for the animator. I 
th ink it may someday replace some of 
the labor-ink and paint and in­
between. But the animator will 
a lways be there using this new tool. It 
only takes a minute afte r seeing the 
computer stuff to know tha t it's here 
to stay. And I love the metamor­
p hosis effect. The Recognizer I 
designed has these two arms it can 

· merge together into one big pogo 
stick, which it then uses to stomp on 
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things." (There's a very definite old­
time cartoon flavor to some of this 
newfangled stuff, to be sure!) 

Bill Kroyer and Jerry Rees p lanned 
the CGI scenes on the West Coast for 
production at MAGI's facility in New 
York, from which the scenes were 
transmitted back to the terminal 
Kroyer and Rees used for their ap­
proval. Larry Elin was the person at 
the MAGI end of the transcontinental 
data link-up-in charge of the pro­
d uction team there which included 
Nancy Campi a nd Chris Wedge. 
MAGI's p rocess, ca lled Synthavision , 
is unique among CCI production 
methods. "In our software," Elin ex­
plains, " there exists what you could 
think of as three-dimensiona l 
volumes . These are preprogrammed 
primitive shapes that are already in 
the computer. There are spheres, 
cubes, cones. ellipsoids-those are 
some of the simple ones. There are 
also free-form bodies like hyperbolic 
paraboloids . It's a lot like building 
with blocks. Everything that we build 
in our system is built from these sim­
ple shapes. They can be added to each 
other or subtracted from each other, 
made larger or smal ler and their pro­
portions changed in any way, making 
il possible to make complex-looking 
things. T his process is caJled com­
bina ti o na I geometry -or solids 
modeling." 

All other digital imaging systems 
use a different method based upon 
forming the objects out of lots of little 
flat surfaces, like the ' facets of a 
gemstone, and thereafter calculating 
the light that strikes these polygonal 
facets and how much of it reflects into 
the th eoretical camera lens. But il 
turns out that one of the most time­
consuming aspects of that kind of 
software is the time it takes for the 
computer to figure out which objects 
and parts of objects are naturally hid­
den from the camera 's view . "One of 
the good things about the Synthavi­
sion method is that we don't have 
hidden lines to sor t out. So the 
calculation time is really small com­
pared to the time required when you 
build a picture out of polygons. The 
problem solves itself with our ray­
tracing process." 

For the folks at MAGI. it tums out 

to be a lol simpler to trace the light 
backward from the imaginary 
camera, rat her than to calculate all 
the light that might or might not be 
coming towards the camera. "We ac­
tually fire rays from the camera at the 
scene, one ray for each pixel. So 
everything naturally takes care of its 
own hidden lines beca use the first 
thing you hit accounts for that par­
ticular pixel. At some point along the 
way it'll hit something, and then the 
computer figures out at what angle it 
hit it. That angle's relationship to the 
light source will determine what gray 
level that particu1ar point of color 
should be ." ln effect, what is out of 
sight is out of mind for the MAGI 
computers . 

The founder and president of 
MAGl-oldest of the CGI opera­
tions, dating back to 1966- is Or. 

MAGI has a unique 
method of working 

with geometric 
primitives. 

Phillip Mittelman, who is a physicist, 
not a programmer . "We were in the 
business in the first place to do 
calculations involving nuclear radia ­
tion transport; and so everything we 
were doing had to do with Lracking 
rays through things . The company 
was working on these radiation prob­
lems, and the techniques we devel­
oped were something where you 
describe the real world in terms of 
three-dimensiona l object ·. We'd trace 
radiation - neutrons and gamma 
rays-through this three-dimensional 
world ; and we observed thar i we 
traced /igl1t rays around , instead of 
neutrons and gamma rays , we would, 
in effect , simulate photography . And 
that 's the basis of our whole idea- a 
true simulation of photography ." In 
essence, MAGI evolved their unique 
method of working with geometric 
primitives because when they were 
dealing with radiation the objects 
they were concerned with had to 
behave as though they were solid ob­
jects- it was not suHicienl to just 
concern themselves with the surfaces 
of things. Now , of course, solidity no 

longer matters in their computations, 
but the legacy of their early work lies 
in their hidden-line-free way o f doing 
things. 

"At one time we showed our work 
to some people and they said, 'My 
gosh , you 've solved the hidden-line 
problem I' We said, 'What 's a hidden ­
line problem?' We were quite naive. 
We we.re totally independent and out 
of touch with the world of picture 
making that was going on in Utah , 
and p laces like thal , where they were 
making images the more common 
way, with polygons and so forth ." 

"You don't have to be a program­
mer to use the Synthavision system ," 
Larry Elin explained. "In fact , all of 
us on the production team come from 
film , art and animation backgrounds . 
The work we do is very much analo­
gous to motion control systems, ex­
cept that instead of using real models 
and real cameras, we're just g nerat­
ing the pictures based on instruc tions 
that we give to the computer. In effect 
we bujld these models, but we bui ld 
them digitally into the computer. 
Then we define the motions that we 
want these things to go through . And 
the same for the motions that we 
want the camera and the aim point 
and light sources to go through. So 
we build models , but we don 't build 
real models- we build mathematical 
models . And we program motions , 
but we're programming the motions 
for these malhematicaJ models - not 
for things dangling from the ceiling 
on wires or anything like that. Jn a 
way , we are akin to stop-motion 
animation , but we 're not limited by 
real solid objects. We 're dealing with 
things that are really just ghosts! So 
we describe these things and motions 
to the computer, and the computer is 
able to calculate what these pictures 
would really look like if everything 
were just the way we described them . 

'The first step in our process is to 
build whatever it is that we want to 
animate from these simple shapes. 
The next step is to put the object all 
into the scene together - in the places 
in three-dimensional space where we 
want them to start when the scene 
begins. Then we put in the movement 
commands, using our 'director 's 
language .' The next tep is t select 
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Ordering 
Please specify your microcomputer, video board or the 
CRT terminal version , 8080, Z80 or 8086 code and disk Xerox 820 • Apple II Softcard e TRS-80 II and I 
format SuperBrain • Zenith Z89 • DEC VflBO • Televideo 

Northstar • Cromemco • Altos • Vector • Micropolis 
VEDIT - Disk and Manual MP/M e CP/M-86 e MP/M-86 e MSOOS 

For8080orZ80 ... ............ ... • . . .... . S150 
IBM Personal Computer and IBM Displaywriter ForCP/ M-86orMSDOS . .. . ... . . .. .. . .. .. . S195 


Manualonly . .. .. .. . . .. . . . . . . .. ... . .. ..... ..$18 


VCOM -Z80 CP/ M disassembler produces labels, ASCll 
stri ngsand cross reference. Exceptional speed. . .. $80 

CP/ M-86 for IBM Persona l Computer offers horizontal 1955 Pauline Blvd., Suite 200 
scrolling, screen line editing, CRT emulation, file Ann Arbor, Michigan 48103 
transferwith MS DOS and hard disk support .. .. .. $285 (313) 996-1299 

NEW Terminal and file transfer communication 
program for IBM PC, IBM Displaywriter and other 
CP/ M-86andMSDOSsystems ... . . . .. .... . . . ..S70 Com~Yo!f!~~ 
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Circle 361 on Inquiry card. 

INTEGRATED 

BUSSING 


with the 

P&T·488 
'\} INTERFACE 

st• 

Inexpensive S-~ 00 computers 
can now communicate with the 
IEEE-488 Instrumentation bus. 
The P&T-488 meets the IEEE· 
488 1980 standard for control· 
ler, listener, & talker. 

Interlace software allows sim­
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available forCP/M , 
North Star, or Cromemco. 

Special fea tures include an 
interactlve busmonltor program 
and a functiona l self-test 
program. 

Price for (1) P&T·488 w11h software 
and 18" cable, assembled and tesled: 
$450 (domestic price) FOB Goleta, CA. 

~ 

~Rauf 


PICKLES & TROUT 
P.O BOX 1206, GOLETA, CA 93116 

(805) 685-4641 
· cP/M Isa reg $tere<11rudemark or Olgl181 "1e•cardi 
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some key frames to look at-to m;,i.ke 
sure that aU the commands we've fed 
into the computer are r ally making 
happen what we want it to do. So we 
test the input by calculating some key 
frames. Once those frames are 
calculated we can look at them on a 
1000-line screen terminaJ; and from 
there it's easy lo determine whether 
or not we need to make some changes 
in ou.r input file . The next step is to 
calculate what we call a pencil test (a 
term appropriated from conventional 
animation, which refers to test films 
of the animation in its earliest pencil­
drawn stages} which is a low­
resolution , black-and-white line 
drawing animation of the scene. 
Usually we can do this in a very short 
period of time. Most of the scenes in 
Tron were an average of about three­
and-a-half seconds long-or about 84 
frames-and we could calculate 84 
frames in about an hour. T hen we 
viewed them at speed on the monitor . 
At that point we could modify 
movements. If we didn't like the way 
something was moving, or if we 
thought something was moving too 
slow, we could make those changes. 
Then it was time to let the Disney 
animators, like Bill and Jerry , see 
what we 'd done . So we 'd transmit the 
same pictures we'd been looking at on 
our monitor over the phone lines to 
their monitor in California . Then 
they'd tell us whatever modifications 
they wanted us to make. Once it got 
to the poin t where we all liked what 
we had, then we'd compute and 
photograph the scene at high­
resolu tion - in Vistavision or­
mat-and that was the finished film 
tha t we delivered to Disney. Our 
high -resolution would be the 
equivalent of 1800 line if it were on 
3Smm. 

"We also provided pictures which 
were used by the Disney painters as 
guides so that they could paint 
backgrounds for use with the back-lit 
live-action , They'd paint an exact 
duplicate of what the computer scene 
looked like, because then they cou ld 
shoot it on the animation stand, 
which saved them from having to go 
through opticals." 

In contrast to MAGI's combina­
tional geometry and ray tracing, 

almost all other CGI companies use 
methods similar to those employed 
by Information International. Triple­
I's approach works best for creating 
complex objects with elaborate color­
ing and simply stunning surface 
characteristics. Their engineer , Bill 
Dungan, spoke about some of the 
features of the system: "We have a 
program that was written by Craig 
Reynolds for his master's thesis at 
MIT, called ASAS- Actor / Scrip­
tor / Animation System-and it 's with 
that program that we choreograph 
our scenes. Not only do we control 
movement, but we also control col­
ors, lighting and all our parameters. 
You can animate everything in­
dependently and change colors all 
over the place. What comes out of 
this is the format for our shading pro­
gram, which is called TRANU-the 
New Transparency Algorilhm ­
which has had codes added to it over 
the years by many people, like Jim 
Blinn , Frank Crow and Gary 
Demos-who did a lot of things- and 
I think it actually started at Utah, 
where so much of the early work was 
done ." 

Triple-I's method of making objects 
is quite different from the building­
blocks approach used by MAGI. 
'The first thing that happens is that 
Art Durinski encodes the blueprint 
of an object using a digitizing tablet. 
The blueprints have the object made 
out of polygons. If the object has 
curves, they are approximated wLth 
lots of these little polygons which will 
be rounded off later. Then-when 
our program reads that in - each of 
the polygons will have colors as­
signed, and the algorithm converts all 
the vertices of the polygons into the 
coordinate space. Then, when you 've 
got a lot of polygons in there , the 
computer has to figure out which 
ones are in fn;mt. It does this in scan­
line order-lefHo-right, top-to­
bottom- and at each scan-line it tries 
to figure out which one of the 
polygons, being cut by each point on 
each line, is in front ." 

Triple-I commonly uses two 
methods to round off all those Flat 
polygons into smoothly shaded 
curved surfaces. "There's Gouraud 
shading, which will do a linear gra­



Microsoft's RAMCardHwith RAMDrive 

takes the Ylhir, click and Ylait 


out of the IBM PC. 

Solid State Disk. When you add the Microsoft™ 

RAMCard to your IBM ® Personal Computer. you 

also add RAMDrive. which lets you use 

memory as you would normally use a 

disk. That gives you "disk access" 

that's typically 50X faster than 

disk. Wi thout the whirri ng. 

clicking and waiting of mech· 

anical data access. 

Fast and easy. You simply 

designate a portion of 

memory as "d isk:' RAM Drive 

takes it from there. instructing 

the program to go to RAM rather 

than disk whenever data access is 

needed. The result is faster. smoother. 

no-wait computing. 

64K to 256K. You can start small. but think big . 
Start w ith 64K and add Microsoft RAMChips™ 
in 64K blocks. Or. buy the full 256K now. Either way. 
you get both RAM and "disk" capabilities. All in a 
single slot. 
A complete subsystem. The RAMCard package 
comes complete with the memory board (64K, 
IBM rs a reg1ste--ed trademark ol International Business Machines Corp 
Microsoft RAMCh1J)S. RAMCard. and RAM Drive. are lrademarks of 
M1crosofl C0toorat101~ 
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128K. 192K or 256K}. documenta· 
tion. a diskette which adds 
RAM Drive and. a full one year 

warranty. 
More tools for IBM. Microsoft 

wrote PC-DOS, the standard operat­
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a ful l range of languages. 
applications programs and uti lities 

for the IBM PC. The addition of RAMCard 
with RAM Drive is our way of saying that 
Microsoft wi ll continue to offer more and 
better supported tools for the IBM PC. 

See for yourself. Ask your Microsoft or 
IBM PC dealer for a demonstration ot both 
main memory and disk features of the Microsoft 

RAMCard with RAMDrive. It's solid state memory 
you can also use like a disk. And it takes the whir, 
click and wait out of the IBM PC. 

BETTER TOOLS FOR MICROCOMPUTERS 
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' TRS-80 Is a 1ag. lrademar1< of Tandy Corp. 
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dient across the po1ygon . Then there's 
Phong shading, which will inter­
polate a 'normal' across it , and the 
compu ter computes the direction 
where the surface-normal is pointing 
with respec t to the light source and 
the observer, to ge t the gray value . lf 
we're working on an objec t that's got 
smooth curves like a sphere-and 
we're making that ou t of 
polygons- what we do is we average 
the polygon normal around a poin t 
and come up with a normal fo r a 
vertex. Then we use where the 
observer eye-point is , and where the 
light sources are (relative to the ob­
ject) to figure out where the highlights 
should be. ·• 

Thus it is that the obj ct is given 
form and solidity by virtue of its 
rea lis tic shading and highlights. 
That 's self-shading, which is quite a 
different matter from calculating the 
shadow that the object will cast on 
the floor or on other objects in the 
scrne . "The shadow-casting program 
was implemented by Frank Crow . 
First , from the light source ' point-of­

view, the b undary edges of the ob­
ject are figured out. From there , it 
makes invisible polygon that define 
the volume where the cast shadow is. 
Then, when you're working on any 
given point in the picture, if the point 
being calcul ted enters that volume 
a nd strikes a surface, the computer 
knows tha t surface i in shadow . But 
if it goes through and exi ts the 
volume out the other side, it knows 
that there's no shadow on a nything it 
s trikes there. 

"As fo r tra nsparency, when you 
look a t objects in the real world and 
say, 'What makes them do that?' you 
find ou t that there are actually several 
d iffere nt kinds of transparency. 
There's one transparency that is the 
colored-filter approach , which Is 
when, for instance, you have a blue 
object and you pu t a red filter in front 
of it , you get black. T h other type of 
t ransparency is like if you hav a blue 

bjec t and you have a red bea m f 
light crossing in fro nt of it - you 're 
st il l going to see the blue, but it wi ll 
be averaged in wi th the red. It 

depends on what it is you're tryi ng to 
simulate, w hich may be a combina­
tion of both effects." A good example 
f the lat ter type of transpa rency is 

the diaphanous sail of Tro11's sola r 
saile r. 

"We're get ting to the point in com­
puter graph ics where we can make a 
lot of things look totally real. We 
don't want it to look like it's done by 
compu ter, obviously. We want to 
reach the point wher you cause peo­
ple to suspend disbelief." The fact is 
that Triple-I a lready has the abllity to 
do that with certain kinds of th ings, 
which prompted Dungan to quote 
Arthur C. Clarke's third law: "'Any 
sufficiently advanced techno logy is 
ind i tinguishab le fro m magic.' 
Now-right now - computer graph­
ics is magic. In computer graphics we 
can do th ings that are impossib le. We 
can have objects levita te or pass righ t 
through one ano ther, and we can 
have metall ic object interpolating 
their shapes. You just couldn ' t do that 
any other way . l would say the future 
in computer graphics is going to be 

@~ya 
P.0 , 6ox 23698 • San Jose , CA 95123 • (405) 226·2 131 
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Clrole 457 on inquiry card . 

SUPERBRAIN 
I t. 

The super performing., super 
reliable microcomputer from 
lntertec Data Systems features 
twin double-density 5 w· drives 
with350K or700K of disk storage 
- expandable to 1 O megabytes. 
A CP/M• Dlsk Operating System, 
641< of dynamic RAM and more. 

I!= SUPER 
iiii'PAICE 
Because we're a nationwide 
distributor of SuperBrain, 
CompuSta r, and the CompuStar 
10-Megabyte Disk Storage 
System. we can offer the 
absolute lowest pnces In 
the business. 

SUPER 

SERVICE 

Better yet, we otfer you a 

great deal of service and support 
because we want your business 
tomorrow as well as today. 

• 	 We'll burn-in your SuperBrain 
for 7 2 hours before 
we de liver it 

• 	 We'll he lp With instal lation 
and configuration 

• 	 We'll repa ir equipment at our 
service center and replace 
modules when necessary 

• 	 We'll fill your software needs 
or help you develop your own 

• 	 We'll match your SuperBrain 
with a super printer 

For more lnlormat1on ca ll 609-424-4700 
01 2 l 5·621H 209. To order call tolHree 
800·267 ·52 17. In NJ cal l 609·427·4700 

rBfl711 
~ Ke~slone Avenue 

C~erry Hill NJ 08003 
• Regis1ern<1 l'ademafll oi Digital ReMl'lrtJh Inc:. 
Super0rslt1 and CQfflpuSlar are. lmdemarks 
ot lnlet1ec Oala Sy~tem5. 

magical; and l think Tron is going to 
be the busting I ose point." 

Very important to the visual con­
tinuity of Tron is the hand-done 
effects animation, produced under 
the supervision of Lee Oyer. It seems 
as thou h few people outside of the 
field even know that effects anima­
tion exists. 

There are some 15 minutes of ef­
fects animation in Tro11, but you have 
to keep your eyes open to see it, 
because most of the scenes last but an 
instant. 'The effects in this fi lm are 
very geometrical compared to tradi ­
tional animation effects . Steven 
didn 't want anything done that was 
like anything previous to this picture. 
That was hard. But I think we've 
achieved it in many ways- like the 
interactive lights on the characters, 
for example, when the disks are 
played and so forth. T he interactive 
light we did keeps the bodies from be­
ing fl-at_ And we also throw shadows 
on the floor - for three or four frames 
maximum-just enough to give di­
mension to th picture. When Tran 
raises his disk, it looks like there's a 
light bulb behind the disk creating the 
light on his b dy ; and yet, that effect 
is totally animated . The second you 
see a live-action character, y u know 
the scene is not computer-generated. 
Flynn is zapped into the computer 
world using effects animation . 

"In the first scenes with the racing 
light-cycles , there were brief transi­
tional shots where we had to paint the 
bikes by hand around the live-action 
characters. Then , with o ur scene 
d ne, the computer animation of the 
bike race begins. But the nice thing 
for me about this is the fact that the 
animated special effecls are so dose 
to the computer animated effects that 
you can 't teJl them apart. When you 
see them cut together, the marriage is 
very good-it isn' t distracting to go 
from one type f animation to the 
other. It 's the first time. I'm sure, that 
this has ever been done. And even 
though I've been in effects for over 22 
years , this has really be n a learning 
experience for me ." 

Working closely with Lee Dyer 
were John Norton and his assistant 
Dave Stephan. Norton was responsi­
ble for designing the computer-

generated Bit character-in associa­
tion with scene coordinator Deena 
Burkett- and the Recognizer f\ying 
machine generated by MAG1. But 
most of his work o n Tron is hand­
done eel animation, stylized to look 
like CGI . 

Additionally, Norton designed and 
animated , by hand, a spider-like 
mechanical creature called the "grid 
bug. " "Compu ter people talk aboul 
'bugs' in computer systems, and I 
always felt that we should do 
something with bugs for the fi \m . So 1 
came up with this grid creature thal 
lives ins ide the computer and eats 
things. Bill worked them into lhe 
storyboards, and a t first we decided 
to do them with computer simulati on 
at Triple-I; but it came back to me lo 
do, because they were too busy . So l 
did about 15 feet of film that was shot 
back-lit on tht.> animation stand to try 
to make it look as much like CGl as 
possible , The idea was that these 
creatures camouflage themselves as 
part of lhe electronic grid ; a nd then 
they appear, sort o rising up out of 
the grid to menace you . First there's 
just one who appears, look around 
and runs off. T hen we cut to a longer 
shot of a whole herd of these bugs 
ga lloping off and out of the scene ." 

When all the whiz kids from the 
land of video commercials arrived al 
the land of Disney , there was intense 
ul ture shock for both sides. To Joh n 

Scheele, the mighty Disney animation 
equipment seemed to symbolize the 
gap that had to be bridged. "The. 
Disney method has come to include 
little peculiarities that are unique only 
to 	itself. The pegs on their camera 
are et apart differently from the 
Acme standard; th field centers are 
different; the cameras are all just a bit 
odd from what you see elsewhere . 
And becau e this studio is its own 
~orld, those little things have never 
changed and a re totally woven into 
the system . Somebody - and not even 
Art Cruickshank can remember 
who 's to blame-tried to draw an 
inch on the original field chart , and ii 
came out 0 .954 inch jnstead . That 
was back in the Thirtie i and ever 
since, that 's been the 'Disney inch .' So 
now Triple-! and MAG1 have this 
strange field chart encoded into their 
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o nows, 
we'vetrie 


ever t in e se. 


So maybe wearing 
the rubber nose will 
convince you that we've 
got our fun-loving side, too. 

Okay, so maybe it is our fau lt. 
We've worked hard to prove 

that we're the right distributor 
for your CP/M business/utility 
software. 

We know that when you 
need any serious programs, you 
call us. 

When you want odd formats 
that nobody else is likely to have, 
you call us. 

And when you don 't like the 
discounts or the backorders or 
the service you get from other 
distributors, you ca ll us. 

That 's terrific, and we love you 
to pieces for it. 

But how about computer 
games? 

Circle 414 on inquiry card. 

Does "Software Distributors" 
just pop right into your head? 
It should . 

We know that games are 
serious business, and that if you 
don't have them, you can 't sell 
them. So we've f illed our she lves 
with games for Apple, Atari , the 
TRS-80 and more. Games from 
Avalon Hill , Broderbund, Gebelli, 
Microsoft, On Line, Sirius, 
whoever - just name it and 
it's yours. 

All with the same deep dis­
counts, the same great delivery 
and the same friendly service 

as we're giving 
you on your 

CP/M software. 
So if you 're ready 

for your first really 
good experience with a 

distributor, give us a call. 
Software Dis­

tr ibutors, 10023 
Jefferson Bou le­
vard , Culver City, 
CA 90230. 

We're not not just playing at 
games. 

SOFTWARE 
DISTRIBUTORS 

213-204-6620 • 800-252-4025 (CA) 
Telex 182362 ATT: Soft USA Cu lv 
800-421-0814 world-wide 
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Circle 176 an inquiry card. 

CHOOSE ... 

An Apple Desk 

/\ compact Iii-level desk ideal for lhc Apple com­
puler syslem . Thfs 42" l( 29 V:i" desk comes with~ 
shelf In !mid lwo Apple disk drl\lcs . Thi' lop shell for 
your TV or monilor and manuals can also have an 
opliona l paper i;tol lo .tccomodate a print~r. It is 
shown here wilh the oplional Cor>1is shelf which will 
hold one Co rvis disk drive. The Cof\iis shelf Is avail· 
able on the 52" x 29'h'' version of lhe Apple desk. 

A Universal Micro Desk 

The Unive,..,1 Micro desk accommodale.s 111' S. 100 
type mfcrocompulers . The desk j5 available in four 
size : 17.75 inch , 19.06 inch, and 20. 75 inch wfdr 
openings with 24 inch ronHo-N!ar mounting space. 
The iourth size I s ~ 20.75 Inch wide opening wllh a 
26.50 inch fronHo·rear mounling s pace. 

A Mini Rack 

Mini racks and mini micro rack11 have ~landard vcnt­
in.!!,, c.1blt cut ou t and adjuslih le R£TMA rails. 
Choose a h1.ind aione hay o r ~ 48" , &O", or 72" d •sk 
model in a \lariety of colors and wood lanes. A 
CJJslom rack Is available lor lhe Cromemco . 

A Printer Stand 

the Unlver al 11rint~r sta nd fl1 11 lhe: 

enlronkli 700' > Dlablo 1600' s & 2300's 
Dec LA l4 T.I. 810 & 820 
NEC Spinwriter Okidala linillne 
Lea r Siegler OO' s Anadex 9SOO' s 

Dellv,ry in d~ys Qn moll slyle• In •lock. Dea lers 
Inquiries in~iled . 

ELECTADNIC 5'::15 t EMS 
FURNITURE 
COMF'AN~ 

17129 S. KingsvieW Avenue 
Carson. California 90746 
Telephone: (2131538-9601 
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systems, too, and that guy is stlll get­
ting his way! 

''The biggest problem was that 
Disney 's animation stands hadn 't 
been updated since Fantasia! They 
have uch incred ible craftsmen 
here- nothing is made that won 't last 
through lhe ages . The camera 
stands-t!specially the multiplanes 
- are like monuments and memorials 
to Walt, Ub Iwerks , and everyone 
who 's worked there. And it's a 
shame, on that level, to even mess 
with them_ There's a real reverence 
and care for the equipment and 
physical spaces here , a well as for the 
people and traditions : and that' been 
a spe ial pleasure for me. There's 
kind of a mutua l attract-ion that' 
gone on-p .pie who 've known each 
other and worked together and 
fig ured this stuff out , and who've 
been waiting for a chance like this to 
really put it all together on the screen . 
It's a pretty incredible blend of talents 
and personalil:ies- people who've 
worked at Abel 's, at Gehring's, on 
Star Trek. Lt 's the best team that 
could be brough t together for the 
project And these areas - the back-Ht 
effects and computer imagery-have 
never been a part of Disney's in-house 
repertoire until now, so we're really 
contributing something to the studio . 
To their credit, Disney recognized the 
potential of this film and these tech­
niques, and have let a whol new 
brood inside its walls - one that 
didn' t work its way up the ladde r. 
T hat 's caused some inevitable fric ­
tion. But the studio has always been 
supportive, and it 's a healthy situa­
tion to have some new blood . And 
we're obvi usly excited to be able to 
work here at Disney, where it all 
s tarted ." 

How well people react to change in 
their environment has a significant 
impact on their quality of life. The 
confrontation between computer 
generated imagery and the proud 
tradition of animating by hand i a 
fascinating one that has just now 
heard the bell sound For round one , 
'1t's like making the adjustment to 
hyperspace ," said Bill Kroyer. "The 
big irony is that the older guys like 
Eric Larson, Frank Thomas, and Ollie 
Johnston will love this computer 

generated stuff. They're ready to see 
something new happen, and they 
always have been , The thing about 
the Disney studio is that the old-time 
guys were very innovative, because 
Walt was always demanding of them 
lo move on to new things . They 
always complained that once they 
learned how to do something, Walt 
made them do something tolally dif­
fere nt on the next film . When y u 
look at the o1d Disney animated 
films, the styles change completely 
from one to the next. We found thal 
the old guys had a real love of in­
novation and an open-mindedness. 
But when Walt died that bravery o 
innovation stalled here at the com­
pany. Once he was gone , they tried to 
stay within the parameters as they 
were then. The whole mentality was : 
'We do what we do best-whi h 
means that we keep doing what we'v 
been doing .' But what you ended up 
with was a situation where y ou had 
young people coming in who knew all 
abot1 t the meaning of animation and 
what it was trying to achieve and its 
potential; and they found that they 
weren 't going to be allowed to in­
novate at a ll here, but only to keep 
repea ting what had been done. 

''Jerry Rees and I came here with 
dreams to do Disney-quality anima­
tion , not to redo Disney-quality 
animation. But we found ourselves 
boxed in until thi projecl came 
along. Now we are able to apply all 
the thlngs that the Disney animators 
have learned over SO years - that we 
have inherited from their experi ­
ence - and show that the entertain­
ment principles that they struggled to 
learn can be applied to lhe totally dif­
ferent computer medium . And we feel 
especia ll y great about the fact that 
we're doing it at Disney, and that 
Disney is the firs t to benefit. " 

Shelley Hinton reflected on the 
Disney studio's past- its ups and 
downs, and where it's heading: "Trnn 
represents a timely turnaround. 
have a mental image of the studio 
after Walt died-with it being left to 
his cohorts to protect from the 
vultures and coyotes that could come 
to pick the place apart. Opportunists 
might have tried to take advantage of· 
a studio without its fou nders . Sol im­
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RCA says "A bo~rd in the hand 

1s worth two 1n the bush." 


Why wait for National? 
RCA has over 70 Micro­
boards right now. At a 
fraction of the price. 

Lately. National Semiconductor has 
been making a lot of noise about their line 
ol CMOS board-level products. But con­
sider these facts: 

RCA introduced the first CMOS 
Microboards in 1979. 

Today. we otter more than 70 proven 
Microboard products including compu­
ter boards based on the world's best­
selling CMOS microprocessor series. 
the RCA 1800; development systems 
priced as low as $699*:and the indus­
try's most versatile industrial chassis line. 

National otters only 13 products. 
Delivery? Off-the-shelf from RCA 

distributors. 
Furthermore.our Microboards speak 

your .language. whether it's BASIC 1, 2 
or 3, Micro Concurrent PASCAL··, 
PLM-1800 or MACROASSEMBLER. 
'Op11or>al Us drstnb~IOt resara Pficos arel.o.b New York " 

National Semiconductor System 
Board Price:l: 
Cl M-802 CPU. 2.0 MHZ 

Memory, PIO .. . ........ . $546 

CIM-201 UART-2 required ..... 71 6 
C1M-411 128it ND 

{No 8-Bit Avai lable) ... . . ... . 952 
CI M-311Power 1/0 Interface 

(requires 01 8 board) ... . ... . 394 
CIM-230 0 18 Interface . . .. .. . . 286 
Cl M-602 8-Card Chassis .... . . 295 
Cl M-610 Voltage Regulator 

(only supply available\ .. .. . . 952 
I SC OE M Aes;ile Schooule Ju ne 7 191!2 $4,141 

But here's the true acid test. If you 
want a CMOS microcomputer system 
with these functions: 

• 8-Bit Microprocessor • 2 Serial 
l/OLines • 8-BitA / D • lnterface to 
24 OPTO 22 Modules • Chassis and 
Power Supply. 

The bottom line is, RCA has the 
lower system cost. 

The RCA system takes up less 
space ( 4 boards vs.6) and is one-fourth 
the price. Compare your own system 

RCA Mlcroboard Svstem 
Board Price 
CDP18S602 CPU,2.5 MHZ 

Memory, PIO, UART .. • .... $299 
CDP18S641 UART . . .. . ..... . 175 
CDP18S6588-Bit AID ........ 199 
CDP188662 PIO OPTO 22 

Inte rface . ... . . .... . .... .. 225 
MSl804 4-Card Chassis .. .. . . . 130 
CDP18S023 Microsupply .. . ... . 25 

$1,053 
and see for yoursell . 

So if you're ready to get on the CMOS 
bandwagon, talk to the people who 
invented CMOS and whose Micro­
boards can be found in thousands of 
systems al work solving real-world 
problems. 

Send for our new comprehensive 
product line guide and price list. 

Contact any RCA Solid State sales 
office, representative or distributor. 
Or call (800) 526-3862. 

Tradeoame of Enenec. Inc RCA Sold State t>eadqua rters Somervi lle. NJ. Paris london. Hamburg. Sao Paulo. HongKong 
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INTELLIGENT 

PRINTER 


INTERFACE 

Free Your Computer from the 


Mundane Task of Printin.g 


I_,,,, 11 '\4 

0 0 

~ 

Imagine beTng ab.II.le tp use you r 
compuler seconds afier bt:ginnin.g an 
e~lcnsive printout. 

V1$u1dl1t your printout lllith page 
breaks, page numbering and tlLles. 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time.and money you 
will save by 1101 waiting for your 
prinler. 

SooperSpoolcr, a buffered printer 
interface, maitu11ill$ oontrol aver your 
pr:imcr while you go on uslng your 
computer for more productive 
actlvillcs. Eliminate waiting whlle your 
printer peeks through a iong 
document, SoopcrSpooJer accept,~ 
informatio11 from yotir computer al up 
lo 3000 characters per second and 
feeds it to your printer as fast as II can 
hnndle It- without us\ng any of your 
compute.r's memory or ~imc:! 

SooperSpooler features includei 

• 161<: Memory (62K optiooni) 
• Buffer Status Readout 
• Space C.ompression 
• Paginaiion 
• Singlt S"eets 
• Headers Dnd Pa&c Numbering 
• lndentation on Carcyover Lln~s 
• Self Test .Routine 
• Features iilso Software Com1'0Uable 
• Plugs into Most Computer yjtcms
* 16K Parallel 1./0 Unit - S349.0<H
* Serial 1/ 0 Option-S95.00 
• 46K Memory Option- :Sl.59,00 

™ SoopcrSpooler by Compullnk-
Tbe missing Unk. that gives your 

microc:ompu1er mainframe printing. 

COMPULINK 

CORPORATION 

1840 tnduMcral Circle 
l.angmon(, C0-11050 I (JOl) 6S !· 2014 

Send for broch1ne 
De1.ler inquiries welco.me 

C111l for informarliln: 1100-525-6705 
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agine it was necessary for lhe sur­
vivors to examine the tried and prov­
en elements-the high standards and 
idealism that had built the Disney 
legacy-and maintain them as the 
status quo . This evolved into the 
Disney Formula' that's become so 
familiar. The flip side of that, though, 
is that these same guidelines became 
constraining boundaries." So a place 
that had been a Mecca for inn ovat ion 
and creativity appeared to stagnate 
fo r a decade or o, and much of the 
publjc became disenchanted with the 
Disney product. But eventually it 
became obvious that it was impossi­
ble to stop the dock . 'They've been 
through that period; and now there 
are new people, new minds, and new 
ideas t add to a strong foundation . 
Those who have been here awhile 
really represent the heart of the 
studio, and there rs a lot to be learned 
from them . It seems the right time For 
the combination of old and new. The 
prevalent attitude at the studio is one 
of optimism. They 're ready to say: 
'Let's move forward . We've survived 
the deaths of Walt and Roy and we're 
continuing to grow. Let 's take a look 
at what we're founded upon and ap­
ply it to the present and fut ure .' Now 
I'm looking forward to some really 
progressive new projects here-to be­
ing a state-of-the-art company-be­
cause that's what we're based on ." 

The concluding remarks of most 
Tron workers almost inevitably in­
clude some thoughts about the prom­
ise that the new tools used on the film 
hold . To the common man, com­
puters have come to symbolize the 
most dehumanizing aspect of technol­
ogy-and not without some justifica­
tion-but these are just tools , not to 
be blamed for the uses to which they 
have been put. Only recent ly has the 
public begun to reaJize that com­
puters can be made to do beautiful 
thing . Coming from the center of the 
computer graphics explosion , Rich­
ard Taylor said philosophically: Tm 
continually asked if computers are 
going to replace people in the arts. A 
lot of people seem to think of them as 
a threaL The thing is that computers 
are not a threat. I think they're just as 
evolutionari ly natural as a tree. 
When consciousness evolves into 

matter, eventually machines are . a 
result of that evolution. The digital 
watch on your arm is as natural as the 
flowers in your garden. Apparently, 
when consciousness evolves, it starts 
inventing wheels, fire and easier ways 
to do things. Eventually, it makes 
machines-and computers are just 
one of the more recent evolutions . 

"Computers are like anything else . 
It 's the way man uses them. I think a 
computer is really just an instrument 
of expression -like an organ or a 
piano. It's how you play it that even­
tually resolves what value it has. 
T hey don't replace people and I donl 
think they should be intirrtidating to 
people . It takes people to play them; 
and it takes imaginations to give them 
value. They certainly aren't going to 
replace animators or musicians. 
They 're just here to help us express 
ourselves more clearly ." 

Steven Lisberger had similar 
thoughts . "There is this fear people 
have that eventually actors are going 
to be replaced by computer charac­
ters. I don 't think it is valid al at! . The 
only thing that the technology is go­
ing to do is provide the actors with 
new places to go and new Ways to go 
there . I myself have a fear of 
technology taking the humanness out 
of our lives and creating a barrier be­
tween people . The notion in the film 
is that, if anyth ing, the technology 
should make people more accessible 
to each other , rather than creating 
frustrating walls between us. I have a 
dream that with computers eventual­
ly films will become interactive, and 
that eventually they will be designed 
where audiences can participate in the 
picture. Depending on how involved 
or skilled they are, the audience could 
actually affect the outcome of the 
movie. lf you had a really hot au ­
dience, the good guys would win; if 
you didn 't, the bad guys would win . 
The audiences' reactions would deter­
mine which way it went. " 

"The nice thing about computer 
generated animation ," Larry Elin con­
cluded, "is that there 's really no end 
to the possibilities for it . The technol ­
ogy is literally a fetus. Tron is going 
to be thought of as the maternity 
ward of computer graphics in enter­
tainment. "• 

http:welco.me
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SOLUTIONS™are 
free andeasy
with the 
ASSOCIATE TM 

The ASSOCIATE is a field proven desktop microcomputer with many 
features: 64K memory plus 2K PROM; 720K bytes of floppy disk 
storage: Z80A 4Mhz processor; OMA disk controller. interrupt controller 
and timer: unique anti g lare screen; typewriter style keyboard. 
numeric keypad and 10 function keys; and 2 RS232C ports. Optiona l 
parallel. IEEE 488. and RS449 ports give added flexibility. The 
remote or integrated hard disk option offers you needed growlh 
capability. 

Your SOLUTIONS ore supplied FREE. The CP/M operating system 
provides access to thousands of software programs. We start you out 
with FREE wordprocessing by Spellbinder. FREE business planning 
by Mic roplon. FREE accounting and FREE testing programs; an 
excel lent combination for a total business system. To make ii easy to 
use we have programmed the 29 programmable keys and added 
a quickly readable keyboard template for each SOLUTION. Other 
SOLUTIONS and templates ore available such as dBASE II. MBASIC. 
SuperColc. WordStor and more. You may even program the keys 
and design a template to match your own chosen software. 

You may select FRIENDS to assist your ASSOCIATE such as printers 
from Qume. Ricoh and NEC. Ribbons, printwheels, and d isks ore also 
available at low cost. With nationwide service ond repair from 
General Electric you hove a total package which is hard to beat. And 
the price: wel t. it's an unbeatable $3,450. Don't wait! Contact 
us today tor o dealer near you and b ring SOLUTIONS to your business or 
personal computing needs. Dalo Technology Industries. 701A 
Whitney Street. Son Leandro. CA 94577 (415) 638-1206. 
TWX 910-366-2072. 

DataTechnologye Industries'M 

I 
SOLUTIONS. ASSOCIATE and FRIENDS are Trad em01ks of Dalo Technology lnduslries: Spellbindef 1s a Traoemork ot LEXISOFT. Inc.: Mioop lon Is o Trademark of 
Chong Labs: CP/M ls a Trademarl( o f Digital Reseo1ch: WOfdSlor is o Trademark of MicroPro; SuperColc is o Tradema rk of SORCIM: dBASE II is a l rodemorl< of 
Ashlan-To le : MBASIC Is o Trodemo1~ cl Microsoft . 
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The Panasonic portable computer 
We've improved the way 

l:ihk.. PanasoniC: 
It will improve the way you 
solve problems. And the 

solutions come from the 
portable computing power 
you have at your 

/ fingertips. You can take It 
with you on planes, cars, 

boats, anywhere, because 
it fits into a suitcase. You can 

be more cost effective in the 
field, because you'll have 

access to more information for 
making on-the-spot decisions. 

You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a wno\e 
new world of computing . 
Portable computing. 

Software Solutions - Now 
there's an exciting new software 
system for the 6502 

microprocessor that gives you more 
solutions to your problems. 

The popular language software for the portable computer includes 
Extended Basic Compiler/ Interpreter, SnapFORTH and Microsoft Basic.e 

The . Panasonic portable computer also has a wide range of specific 
software programs for your specific problems , such as: 

The Scientific Calculator - An incredibly powerful tool that solves mathematical problems for the 
scientist. engineer, and professional wherever they go. 

Portabud~ - It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall , it 
helps plan your personal financial life, portably. 

Portacalc -Gives you the portabilfty and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what lf" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 

Portawriter - lt allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room , or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 

Portalog - lt is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills , generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 

Telecom12uting_l'" - It lets you telecommunicate witi1 your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 



with a wide range of new software. 
you solve problems. 

Portaflex -A master program that allows you to create solutions for applications, such as: 

o Inventory Control - Analysis and control of inventory while you're on the job. 
o Order Entry - A customized system tor any sales order entry. It offers you productivity, and the 


advantage of faster order entry. 


a Field SeNice - Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

a Auditing and Accounting - Custom auditing and accounting, anywhere you are in the field. 

o Estimating - Versatility for flexible bidding and estimating at your job site. 

Software Development Tools for the Customizer - Create your own custom programs and burn 
them into your EPAOM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer,* insert the software development discs. create your own 
program. de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 
• Prnoomly Olfm ed lor Ap~C! II Plus 

Hardware Specifications ­
The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 
o It offers 4K or BK internal nonvolatile RAM 
o 48K internal ROM 
o Built-in Ni-Cad rechargeable battery pack 
o External AC adapter/rechar~er 
o 26-character liquid crystal display 
o 65-key completely redefinable keyboard 

Introducing Peripherals for Additional Solutions ­
Modular peripherals let you customize your system. 
o Multiple AS-232C serial interfaces 
o Asynchronous modem with cassette interface 

(110 or 300 baud) 
a 40-character microprinter (thermal dot matrix printing) 
o 8K or 16K RAM memory expansion packs 
o X-Y. four-color plotter (up to 80 characters per line) 
o TV adapter (32 characters X 16 lines with color 

and graphics) 

The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 

r ::.E_,_.
'-~ .. Panasonic. It's changing the way the world uses computers. 

I, - ----------------- - ------ ------ ---------------~ 
I Please send me more information. Dealer Inquiries Invited 
I 
I Panasonic Company, Hand-Held Computers 
I One Panasonic Way, Secaucus, New Jersey 07094 

I 

I 


Name (PLEASE PRINT) ______________ _I 

Title&Company ________________ 


I
/ 
I 
I 

City _ ________State ____ Zip___I 
I Phone Number (
I:._. Panasonic® 

I ti-S just slightly ahead of our time. 
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Ciarcia's Circuit Cellar 
I • 

Build the Circuit Cellar 

MPX-16 Computer System 


Part 1 
Any peripheral device designed to be installed in the IBM 


Personal Computer can be plugged into this 8088-based system. 


Steve Ciarc:ia 
POB 582 

Glastonbury, CT 06033 

Let's see . What's next? A computer­
controlled bird ba th ? An early-wa rn ­
ing radar transponder? How about a 
atellite-tracking system7 Something 

simple. 
After th is series of articles is over, l 

am going to write about uncompli­
cated construction projects for a 
wh ile. You'd think that after doing SO 
or so projects over the past four years 
I'd have learned to recogn ize when 
uncontrolled invention was getting 
the upper hand, as it did in this 
month's project. 

I was caught up in the fervor that 
resulted from the in troduction of the 
IBM Personal Computer. As 1 had 
already written two articles on the 
Intel 8088 microprocessor used in the 

Copynght © 1982 by Steven A. Crarcra. 
A ll nght5 rese rved. 

IBM and IBM Personal Cornpuler are trade­
marks of lntemational B11si11ess Ma clri11 cs Cor­
poration. 
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IBM machine, l qu ickly decided to 
jump on the bandwagon and pur­
chase the first IBM PC (as it 's ca lled 
by its owners) that I could get my 
hands on. I've found myself in agree­
ment with the prevailing opinion that 
the IBM PC is a so lid design and well 
supported, but it's relatively expen­
sive to upgrade. 

The design of the 
MPX-16 had to be a 

team effort. 

Somewhere a long the way I had the 
absurdly ambiti us idea of present ing 
a Ci rcuit Cellar construction project 
on build ing a full compu ter system 
based, like the IBM PC. on the Intel 
8088 microprocessor. (After a ll , I've 
done many microprocessor projects 
before.) And somewhere further 
a long the way I decided to do it. 

Design Concepts 
Certain questions had to be ad­

dressed, of course. Should I try for a 
10-chip design or splu rge and make it 
20 chips? What kind of expansion-bus 
scheme should the system use? What 
about supporting software? Could I 
design a small 8088-based computer 
and call it a development system? 

The initial stages of design moved 
very quickly, and in a few weeks I 
had put together a prototype of a 
64K-byte 8088-based trainer or devel­
opmen t system. It was a compact 
design with limited input / output 
(1 10) capability but with relatively 
li tt le expansion potentia l, Jacking an 
expa nsion bus. It could have served 
well as a Circuit Cella r project. How­
ever, owning a so-called development 
system has come to mean tha t you are 
on your own: you won 't get much 
support for either software or hard­
ware. lf the project was to have any 
real significance, support had to be 
availab le, and the burden of provid­
ing support would have been mine. 



Photo 1: Tl1e Circuit Cellar MPX-16 single-board computer system, wl1icl1 uses the latest technology to provide lots of 
low-cost compuHng power. Tlte five-layer printed-circuit board contains 12.0 integrated c:irrnits including most common 
peripheral-device interfaces; furthermore , any peripheral-device card i11tended for use with the IBM Personal Computer 
can be plugged into one of the 110-expansion slots. There are nine slot positions, but only five sockets are installed initially. 

There was only one answer: com­
patibility. The project would have to 
be compatible with peripheral-device 
expansion boards and software de­
signed for some popular computer 
system. The logica l choice, given that 
I intended to use an 8088, was to 
make my project compatible with the 
l/0--expansion bus of the IBM Per­
sonal Computer. (The only real alter­
native was the S-100 bus, but some­
how in my fervor the IBM PC route 
seemed more natural. S-100 fans 
should look up reference 1.) Conse­
quently , IBM PC memory and 1/0­
expansion boards, available from 
numerous sources. could be used to 
expand this new computer. 

But in making this choice, l opened 

Pandora 's box . l was already commit­
ted to producing the article, but mak­
ing my little prototype bus-compat­
ible with the IBM PC was like fitting 
the Queen Mary into a bathtub. 
Scra tch one prototype; start thinking 
_about the "system board." 

Ten minutes later, I realized that 
this would have to be a team effort. I 
would need assistance in developing 
the design, the documentation, and 
the software, so I enlisted help from a 
few friends and other engineers to 
form the design team. 

At that point, team (or rather, 
committee) dynamics came into play. 
If you give a committee 3 square 
inches of empty space on the printed­
circuit board, they'll want to increase 

performance by packing 10 more in­
tegrated circuits into it. Essentially 
that's what happened to my little 
trainer board. Not only would the 
resulting system be bus-compatible 
with the Personal Computer, but it 
would overcome some of the expan­
sion weaknesses of the IBM machine 
by incorporating many peripheral 
devices as part of the basic design. ln­
stead of a board that could be ex­
panded into a system, this new com­
puter would be a complete system 
that had been shrunk to fit on a singl 
board. 

Design Characteristics 
The result of our effort is called the 

Circuit Cellar MPX-16 Computer 
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pansion bus of the IBM Personal 
Computer and contains the followi ng 
features: provision for an optional 
Intel 8087 math coprocessor , 256K 
bytes of RAM (ra ndom -access read / 
write memory) , serial and paralle l 
I/O ports, floppy-disk controller, ex­
pansion slots, and support fo r Digital 
Research 's CP/ M-86 operating sys­
tem. (A more detaiJed list of features 
appears in tab le 1.) 

The MPX-16 constitutes a com­
p lete, single-board computer sy tern, 

using the latest technology to provide 
lots of low-cost computing power. It 
is designed to uti lize all the expa nsion 
peripherals that are available for the 
I.BM machine , and because it has so 
many capab il ities built in , you don't 
have to use up expansion lot for 
s imple jobs like interfacing a printer. 
Programmers, however , will un­

8087 mathematics coprocessor can be 
inserted lo multiply the system's raw 
computing power by a factor of 10 to 
100. 

The MPX-16 is designed initially to 
use CP/ M-86, but it will u ltimately 
accommodate Microsoft's MS-DOS 
and any other softwa.re that does not 
use unigue features of the lBM Per­
sonal Computer. The greatest dif ­
ference is this: as a stand-alone sy ­
tern, the MP -16 communicates with 
the user through a serially interfaced 
display termi nal instead of through a 
memory-mapped video dispJay and 
separate keyboard. The BIOS (basic 
input / output system) module of 
CP / M-86 is contained in a set of 
EPROMs {erasable programmable 
read-only memories ) on the board . 

The MPX-16 is almost complete on 
a s ingle board . In addition , you need 

1 	 S·MHz lnlel 8088 main processor 
2. 	 opllonal Intel 8087 numeric copra· 

cessor 
3. 	256K·byte on-board-user-memory ca· 

pac lty, with parity 
4. 	 two RS-232C serial input/output ports 
5. 	 three para\tel lnpu !/output ports 
6. 	on-board controller Tor ellher 5 1!. -inch 

or B·lnch single- or double-density 
floppy-disk drives (up lo four) 

7. 	supports the CPIM-86 opera11ng sys· 
tern directly, with BIOS in EPAOM 

8. 	 nine expanslon slots (five connec1ors 
provided), bus-compatible With IBM 
Personal Compu ter 

9. 	sockets for 64K bytes of 24· or 2B·p n 
EPROM 

10. lour independent OMA channels 
1 1. slxleen levels of vectored inlerrupts 

Table 1: FeaJtjres of the MPX-1 6 com­
puter systeni . 

System, shown in photo 1 . Consisting 
of a single 9- by 12-inch five-layer 
printed-circuit board containing 120 
integrated circuits (!Cs) , the MPX -16 
is completely compatible with the ex ­

doubtedly want more memory. To 
meet this demand , additional mem­
ory boards can be plugged in to pro­
vide the system with one fuJI mega­
byte of user memory . A hard-disk 
drive can be added easi ly , and an 

merely a powe.r supply, a serial ter­
mina l, and one fl ppy-disk d rive . To 
start operation, you j ust turn on the 
power, insert a CP / M-86 disk , and 
start the bootstrap operation . For the 
sake of appearance, though , you may 

INDUSTRIES, INC.---­
In Texas Orders 	 To Order22511 Katy Freeway

Questions & Answers 	 1-800-231-3680Katy (Houston) Texas 77450
1-713-392-0747 	 800-231-3681 

SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 
TRS-80" BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax . Texas residents add only 
5% sales tax. Open Mon .-Fri. 9-6, Sat. 9-5 . We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 

REQUEST 


Federal Express !Overnight Delivery) l2l 

Houston Intercontinental 
Airport Delivery (Serna Dey) 

U.P.S. BLUE !Every Day) 

References from people who have 
bought computers from us probably 
in your city 

ED McMANUS• 


·= 

In etock TRB-80 Model 

II end IH 

No Tax on Out of TtllH Shipments! 

Save 
10°/o 15°/o 

OR MORE 
Reserve Your Model 16 Today 

Telex 7 7 -41, 3 2 (Fieks Hou) 

WE ALWAYS 
OFFER 

0 NO extra charge for Muter Card 
or Via•. 

la We use Direct Freight Lines. No 
long waits. 

la We always pay the freight end 
insurance 

121 Toll free order number 

0 Our capability to go to the giant 
TRS·BO Computer warehouse 5 
hours away, in ft. Worth, Taxes. 
to keap you in stock. 

JOEMcMANUS 
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THE SOLUTION IS IN THE VISISERIES. 


No matter what kind of problems 
you're trying to solve with an IBM 
Personal Computer, there's a program 
in the ever-expanding IBM VisiSeries "' 
line that will give you the solution. 
Faster, better, smarter. 

Take our IBM VisiCalc03 program. 
It's #l in the business. Because it takes 
the work out of working with business 
numbers. The IBM VisiCalc program 
is the powerful "electronic worksheet" 
that speeds planning and budgeting. 
You can ask "what if?" and see the 
answers immediately. So you can 
anaJyze the impact of decisions before 
you make them. 

Our IBM VisiTrend/Plot"' program 
makes it easy to analyze data and see 
the results in easy-to-understand 
charts and graphs. 

With our IBM VisiFile'" program 
you can organize, maintain and more 
effectively use the information your 
business needs. 

Is a lot of your workday taken up 
with scheduling projects and estimat­

ing costs? Our IBM VisiSchedule'M 
program will help you do it better, 
with a lot less work. 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our IBM VisiDex program. 

Our IBM VisiCalc Business Fore­
casting ModerM package will give 
you vital financial information 
about your business. 

And our IBM Desk­
top/Plan"' program 
will speed and auto­
mate all your finan­
cial and business 
planning. 

Put the IBM 
VisiSeries pro­
grams to work 
on your IBM 
Personal Com­
puter. Do it 
by December 
31, 1982 and 
get three 

programs for the price of two! 
Get all the details from your 

VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 

THE IBM 
ViSJSERlES FROM 

VISICORP~ 
PEl\SON/\LSOf"TWNIE'" 

7 
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Photo 2: The Gerber Scientific Instrument Company RC-800 CAD (computer­
aided design) machine used to lay out the MPX-16's five-layer printed-circuit 
board. 
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figure 1: Simplified, liigh-level block diagram of the Circuit Cellar MPX-16 computer 
system . The abbreviation "P/C" stands for "programmable interrnpt contr-oller." 
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want to wrap up the whole thing in a 
suitable enclosure; one should be 
available by the time you read this. 

Pragmatic Considerations 
Obviously, it is impossible to 

describe the construction of such a 
powerful computer in detail in a 
single article. Even dividing it into 
three parts, as I plan, will be a diffi ­
cult task; it will take us th ree months 
to print schematic diagrams of the en­
tire computer in the magazine . I'll try 
to be as explicit as 1 can concerning 
how the circuitry works, but you 
must understand from the outset that 
this is no beginner's project. 

The condensation of information 
here is counterbalanced by the sup­
port available from The Micromint , 
where you can get assembled and 
tested systems, blank printed-circuit 
boards, and complete documentation 
containing all the circuit diagrams 
plus much more detail than can be in­
cluded in these brief articles. 

Finally, before I start the details, I'd 
like to say something about the 
MPX-16's circuit board . Printed­
circuit boards are available for 
building most recent Circuit Cellar 
projects, and this project is no excep­
tion . The only departure from the 
norm this time is in the complexity of 
the board. 

The MPX-16 contains 120 IC pack­
ages. To keep its size manageable, we 
had to use a multilayer printed-circuit 
board instead of the rela tively simple 
double-sided boards used in smaller­
scale projects. With the aid of a 
Gerber Scientific Instrument Com­
pany PC-800 CAD (computer-aided 
design) machine, shown in photo 2, 
we eventually arrived at a 9- by 
12-inch board with five layers of con­
necting traces. This is significant 
because multilayer boards cost about 
10 times as much as standard double­
sided boards. But even with an expen­
sive circuit board, I believe that the 
MPX-16 has unbeatable performance 
for its cost. 

MPX-16 Overview 
The functional organization of the 

MPX-16's onboard components is il­
lustrated in two levels of detail. 
Figure 1 shows a simplified, high­
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Osborne· brings youthe comparison 

IBM and Apple·don't want you to see. 


Other computer companies dazzle buyers any other way. 

with an aITay of options and add-ons that For your nearest dealer, call (in California) 

makes the final price hard to determine 800 772-3545, ext. 905; (outside California) 

and makes the computer hard to buy, call 800 227-1617, e~. 905. 

complex to assemble and very 

difficult to carry. 


We believe in making personal 
computers that are easy to learn and 
use. And that starts with making 
computers easy to buy. 

The Osborne l1" Personal Business 
Computer. One simple price, $1795, 
buys it all. 

And it all comes in a portable case 
you can take with you wherever you 
work. Because once you go to work with 
an Osborne, you won't want to work 

OSBORNE I TM IBM PERSONAL® APPLE II 

Computer with 64K RAM, two floppy drivesA, 
keyboard and CRT: $1795 $324QB $312QC 

Serial communications: INCLUDED EXTRA COST 

Mod m Connection: INCLUDED EXTRACO T EXTRA COST 

IEEE 488 Instrument communications: INCLUDED 
-

EXTRA COST EXTRA COST 

BASIC interpreter0 : INCLUDE INCLUDED INCLUDED 

Business BASICE: INCLUDED EXTRA COST EXTRA COST 

CP! M ® Control Program: INCLUDED EXTRA COST F (see below) 


Word Processingc: INCLUDED EXTRA COST EXTRA COST 


Electronic SpreadsheetH: INCLUDED EXTRA COST EXTRA COST 

Carrying Ca e: INCLUDED EXTRA COST EXTRA COST 

T OTAL PRICE1: $1795 $4-000-4 700 $4-000- 4700 

A. The Osborne 1 '" includes two bui lt-in 100K byte floppy disk drives. The IBM' and APPLE II drives provide approximately 160K bytes of 
slorage. B. From lhe IBM Producl Center Personal Computer Price Schedule. C. From lhe Apple Computer Suggested Retai l Price List. 
D. The Osborne includes MBASIC from Microsolt. E. The Osborne includes CBASIC8, a business-orienled BASIC language from Digital 
Research.™ F. The Osborne includes CP/ M • the Industry-standard control program from Digital Research . The list of soltware packages 
which wi ll run with CP/ M is considerable. IBM of'fers CP/ M 86 (a version of CP/ M) at extra cost. There are optional hardware systems which 
allow lhe Apple II to run CP / M; the Apple II control program is highly comparable to CP / M. G. The Osborne Includes WORDSTAR" word 
processing wlth MAILMERGE:"- products of MicroProTt.i International. H. The Osborne includes SUPERCALC '. the electronic spreadsheet 
system from Sorclm Corporation. I. Exact price comparisons cannot be presented, because the soflware and hardware options chosen to 
creale the " equivalent" of the Osborne 1 Personal Business Compu1er vary in price. The range indicated was computed using price lists 
from IBM and Apple. Documentation of the computat ions are available on request lrom Osborne Computer Corporallon. Trademarks: 
OSBORNE l : Osborne Computer Corporallon; SUPERCALC: Sorcim Corporalion ; rngllal Research: Digital Research, Inc.: Registered Trade­
marks: WORDSTAR, MAILMERGE: MicroPro International Corporation of San Rafael. CA: MBASIC: Microsoft; CBASIC, CP / M: Digital Research . 
Inc.; IBM: IBM Corporation: Apple. Apple II : Apple Computer Corporalion. 
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;ff the MPX-16 being tested for compatibility with tire // O­
. 

to~e 
f#.j~iiftiff;IB1)$ 1t1'ht 1BM. Personal Computer. A Quadmm Quadboard (an ex­

cafl /!>cr·(He IBM PC that contains 256K bytes of memory, a serial port, 
a~l tJCirf, aiia"redl-time clock) is inserted in one of the MPX-16's slots. It 
JDOr~f 
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level block diagram, while figure 2 on 
pages 84. 85 , and 86 contains a full 
flow diagram for a ll parts of the 
system. 

We'll look at each constituent sub­
system separately, beginning wi th the 
processor and coprocessor; arrange­
ment of data, address, and control 
signal buses; clock signals; the Ml 
(nonmaskable interrupt}; and the 
OMA (direct memory access) subsys­
tem. Secti on 1 of the schematic dia­
gram, which appears as figu res 3a 
and 3b on pages 88, 89, 90, a nd 91 , 
con tains most of these subsystems, 
although I do mention some things 
that will show up in schematic-dia­
gram sections to be published in parts 
2 and 3 of this series. 

Intel 8088 Processor 
The new 16-bit microprocessors are 

more powerful than their 8-bit pre­
decessors. Not only do they operate 
at faster speed, bu t the 16-bit chips 
manipulate numerica l quanti ties in 
larger chunks, directly address more 
memory, and offer the programmer 
expanded instruc tion sets. But along 
with the greater capabil ity comes a 
new set of computer-design con­
siderations. 

An alternative to complete com­
mitment to 16 bits is embodied in the 
heart of the MPX-16 : the powerful 
Intel 8088 microprocessor. The 8088 
uses a 16-bi t internal architecture and 
instruction se t and possesses a 
1-megabyte memory-addressing ca­
pability and a 64K-byte 1/0 -address­
ing capability, but communicates 
through an 8-bi t external data bus 
(sort of li ke putting its da ta flow 
through a funne l). T he 8088 has a 
common internal architecture and 
complete software compatibili ty with 
the pure-1 6-bit In tel 8086 micropro­
cessor. As a result, the 8088 provides 
an excellent way for designers, engi­
neers, hobbyists, and students to ease 
into the world of 16-bi t computing by 
taking advantage of its 8-bi t-compat­
ible bus structure. 

The 8088 can be used in low-cost 
systems that empl oy a few multi­
plexed-bus support chips such as the 
In tel 8155 (2K-bit s tatic RAM with 
110 ports and timer ), 875SA (16K-bi t 
EPROM with l/O ports ), and 8185 

Circ le 469 on Inquiry card . --+ 
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Figure 4: Functional block diagmm of t/w /n r.e/ 8088 microprocessor. Its piµ elinf!d arc/1i­
tecture. shared with t/1e 8086, increases speed by overlapping tire ex ecutio11 of imtruc­
tions w ith memory-access opern tio11s . 

(lK-byte static RAM) . That wa the 
approach l took in my previous arti ­
cle series (see reference 2, listed on 
page 114). But the power of the 8088 
can best be exploited when it serves as 
the nucleus of a fully expanded sys­
tem , using its fu ll address space and 
coprocessing capabilities. 

The 8088 microprocessor can be 
set up t in t ract with ther com ­
ponents in the system in either the 
maximum or minumum mode . Cer­
tain control and status signals differ 
between the two modes. The selection 
is made by connecting the MN /MX 
pin on the 8088's package to ground 
or to +S V (volts) . In the minimum 
mode, the 8088 functions as a tand­
alone processor, interacting with pe­
r ipheral devices somewhat like the 
8-bit 8085 processor . ln the maximum 
mode, other integrated circuits per­
form certain specialized fu nctions 
such as bus control, numeric data 
processing, and input/output control. 
In the MPX-16, the 8088 is configured 
for maximum-mode operati n. 

ECC '·
~s 

V•R- D·a-ta-·s_ H_A_R_D_D_l_S_K_l_ll _h.as- th-is- fe·a-tu- re. 

ECC (Error Correction Code} is a poly· If your system will abend or die during a 
nomlal derivative which is used to detect data error or if you must always have the 
and correc t errors. In simpler terms, this correct data for your functions, ECC is a 
means that the compu ter will detect and necessity. Thi s feature has filtered down from the larger 
automatically correct data errors sometimes generated compu ter systems and is now used by manufacturers of 
spuriously In the equipment. superior micro computer products. 

Imagine a 5 meg Winchester Hard Disk with the following features: 

:~~ $1899. Complete 
• ECC-onboard buffer 
• FCC approval-Heavy Duty Power Supply 
• Automatic power on with system 
• Heavy duty linear power supply 
• Gold plated contact on all connectors 
• Heavy gauge aluminum chassis 
• 115/230 VAC 60/50 HZ StandardONLY \IR • State-of·the-art controller

FROM 	 data • 2 pass forced air cooling system 

777 Hendersan Baulevard N-& Falcrort, PA 19032 	 Interfaces to: Radio Shack TRS 80 Model I • Radio Shack TRS 80 
Mooel Ill • IBM Persona l Computer • Others to be announcedli!ISl"l&l-SlDD 180013645·8102 
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Architecture of the 8088 
The internal architectures of the 

BOBB and 8086 processors are iden ­
tical. A diagram of !:heir in ternal 
structure is shown in figure 4. The 
8088 contains two logical functional 
djvisio ns - the bus-inter ace unit 
(BJU) and the execution unit (EU)­
with a JogicaJ pipeline between them 
that provides an instruction queue. 

The 8088 uses iHstn1ctio n que11i11g 
to increase computing speed . A 
4-byte inst ruction q ueue ho lds con­
tents of the four bytes in memory that 
consecutively follow the instruction 
being performed by the execution 
unit. These four bytes of instruc tions 
or data are brought into the processor 
before they are to be executed; there­
f re , when the EU is ready to execute 
the next in trudion, freq uen tly il or 
the data requi red is contained already 
in the queue. Only when the EU needs 
to access nonconsecutive addresses 
(or during a few combinations of 
especia ll y fast-executing instructions) 
will time be consumed fo r memory 
fetches. By not tying up the memory 
bus as often as its nonqueuing 8-bit 
predecessors, the 8088 makes the bus 
available for use by other powerful 
support devices. The overall result is 
increased efficiency and faster pro­
cessing . 

The executio11 unit is where the ac­
tua l processing of data ta ke place in­
side the 8088 . lt is here tha t the 
fam iliar arithmetic and logic unit 
(ALU) is located, aJong with the 
registers used to manipulate data , 
sto re intermediate results, and keep 
track of the pushdown s tack . The EU 
accepts instruc tions that have been 
fetched by the BIU, then processes the 
instructions. It next returns operand 
addresses to the BIU, processes the 
operands, a nd then passes them back 
to the BIU for storage in memory . 

The role of the bus-inlerface unit is 
to maximize bus-bandwidth u tiliza­
tion (that is, to speed things up by 
m aki ng su re that the bus is used to its 
fu ll capacity) . The 8IU carries out 
this assignment in two basic ways: 
first . by fetching instructions before 
they are needed by the EU and s toring 
them in the instruction queue, and 
second, by taking care of a ll operand­
fetch and -store opera tions , address 
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Apple Polishing. 


New software for your Apple*IlI. 

Only fro111 Quarl<. 


Now you can add three new Quark software 
products to your Apple Ill. 

Advanced programs which offer you the technical 
sophistication you need. With the simplicity of 
operation you want. All at intelligent prices. 

Case-in-point: Catalyst "' . With this hard disk 
program, you'll only have to boot your system once. 
Which means you may not have to touch another 
floppy disk all day. And the price, to coin a phrase, is 
user-friendly. Only $ t 49. 

You'll also be delighted with Discourse ,.,.. 
A spooler that saves you a lot of time. Because it 
lets you use your computer while you 're printing 
other reports. Plus, you can queue up to 14 
documents. The price is $ l 25. 

And if you need an automated appointment 
calendar, the answer is Quark's new VigW" . 
No matter what your Apple Ill is doing, Vigil 
will alert you to the next event on your busy 
schedule. The price is attention-getting, too. 
just $95. 

Your dealer wants to show you these exciting 
new programs today. And while you're there, be 
sure to ask for our free brochure: ~ 
Polishing. 

Or write us directly. 

You'll discover how to put Quark's unique line of 
software to work for you. And then your Apple Ill 
can really shine. 

· Apple IS• reglsccrcd tradcmatk 
of Apple Compuccr, Inc.. Quark·· 

1433 Williams, Suite 1102 Denver, CO 80218 
(303) 399- 1096 
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8088 REGISTER MODEL_. ( 8080 Rl:GISTERS SHADED) 
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Figure 5: Programmer's model of the 8088 's fo11rteen 16-bit registers_ Tli e shaded 
registers are t/1e 8080-register subset , that is, the registers that are common lo tlie 16-bit 
8088 and its 8-bit predecessors. 
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Figure 6: Memory organization in rl1e 8088. Memory segmeP1latio11 is i1sed to address up 
to 1 megabyte (1,048,576 bytes) in segments of 64K bytes. Tlie 8088 crea tes a 20-bit ad­
dress by combining a 16-bit offset valu e with a segme11t-bow1dary va lue stored in one of 
I Ire segment registers . 
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relocation, and bus control. (These 
actions of the BIU leave the EU free to 
concentrate on processing data and 
carrying out instructions.) 

Figure 5 shows the programmer's 
model of the 8088's fourteen 16-bit 
registers . The shaded registers are the 
8080-register subset, that is, the 
registers that are common to the 8088 
and its 8-bit predecessors. 

The general registers, also called 
the HL group because they can be 
subdivided into high and low bytes, 
include the accumula tor (AXL base 
register (BX), count register (CX), and 
data register (DX). The two bytes in 
any of the general -purpose registers 
can be operated on separately; for in­
stance, the AX register can be ad­
dressed as a 16-bit register, AX, or the 
high-order byte can be addressed as 
the register AH and the low-order 
byte as AL. The same holds true for 
BX, CX. and DX. 

Another group of registers is the 
pointer and index (or P and ]) group. 
This set contains the stack-pointer 
(SP), base-pointer (BP, an extra 
pointer into the stack), source-index 
(SI), and destination-index (DJ) regis­
ters. Generally speaking. these regis­
ters hold offset addresses used for ad­
dressing within a segment of mem­
ory. They can also participate, along 
with the general -register group, in the 
arithmetic and logical operations of 
the 8088. 

The 8088 uses memory segmenta­

tion to address this large memory 
space efficient ly; it deals with 
memory as a set of four 64K-by te seg­
ments simultaneously defined (possi­
bly overlapping) within the memory­
address space, which is organized as a 
linear array of 1,048,576 bytes, ad­
dressed as hexadecimal 00000 
through hexadecimal FFFFF_The 8088 
creates a 20-bit address by combining 
a 16-bit offset value with a segment­
boundary value stored in one of the 
segment registers. Figure 6 shows 
how this works. 

Each of the 16-bit segment regis­
ters , the code-segment (CS) register, 
the stack -segment (SS) register, the 
data-segment (05) register, and the 
extra-data-segment (ES) register, con­
tains a value that can be combined 
with the 16-bit offset address speci­



5·100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state-of-the-art 
S-100/JEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and rel iabili ty you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top-quality, high­
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you wlth highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial . 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days atter shipment and we will refund 
the purchase prlce (less shipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
"DUAL&16 BITCPUBOARD 
• 128K 8/16 BIT STATIC RAM 
• 256K 8/16 BIT DYNAMIC RAM 
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48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 

64K RAM, MODEL MM65K16S 
• 64KX8·bit 
• Speed in excess of 6 MHz 
• Uses 150ns 16K {2K x 8) static RAMS 
• Ult ra-low power (435 Ma. max. ­

loaded with 64K) 
• Bank Select and Extended Addressing 
• A 2K window which can be placed 

anywhere in the 64K memory map 
• Four independently addressable 16K 

blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 16K bank for use 

in MPIM' {option) 
• Each 32K bank responds 

independently to phantom 
• 2716 (5V) EPROMS may replace any or 

all or the RAM 
• Field-proven operation In CROMEMCO 

CROM Ix• and coos• . 
• Compatible with latest IEEE 696 

systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Al tair 
and many others. 

OEM and DEALER Inquiries Invited. 

Runs on any 8·100 8080, 4 MHz Z-80 or 1=Ilmamor9™ 5 MHz 8085 system. ilJIJIJ marchant 
14666 Doollt11e Drive 

San Leandro, CA 94577 
(415) 483·1008 

Prices. terms. specifications subject to 
change without notice. 

•croml• ar>d CDOS are trademarks ol CROME MCO. 
' MPJM is a trs<1emark ol Digita l Re$earch 

FULL TWO-YEAR 
WARR.ANTY. 
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The rel iability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Cal l us at {415) 483-1008 and we may be 
able to ship the same day. 

16K RAM, Model 
MM16K14 

16K STATIC RAM $169.
16Kx8Bl1 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses fie ld-proven 2114 (1Kx4) RAMS 
Low Power {less than 1.2 Amps) 
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Figure 7: Programmer's model of the 808818087 coprocessor combination. T/1e 8087 
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fied by the instruction operand to low-order 16 bits of the offset ad­
form the 20-bit address. For instance, dress . When the 8088 fetches an in­
the 16-bit value in the code-segment struction or data byte from memory, 
regis ter first has four low -order zero it comes from the location at the ab­
bits appended; it is then added to the solute address thereby formed. 
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The memory is thus divided into 
four segments: the code segment, 
where instructions are stored; the 
stack segment, where the pushdown 
stack is located; the data segment, 
where data to be operated on is 
found; and the extra segment, a 
64K-byte data area assignable for any 
data-storage use. Which code-seg­
ment register is used to form the ad­
dress varies according to what pro­
cessor instruction is being executed . 

The 8088 has both relative and ab­
solute control-branching instructions . 
When all branch instructions within a 
given segment of memory are speci­
fied in relation to the instruction 
pointer and the program segment 
does not modify the value of the 
code-segment register, that program 
segment can be relocated dynamically 
anywhere within the entire address 
space simply by moving the code, up ­
dating the value of the code-segment 
register, and resuming execution . 

The 8087 Numeric Processor 
The Intel 8087 numeric pro essor 

extension ( PX) is an integrated cir­
cuit designed for use with the 8086 or 
8088 (serving as the central-process­
ing unit, or CPU) to form a high­
performance numeric-data-process­
ing system (called the iAPX 86/ 20 
NOP or iAPX 88/ 20 DP in Intel 
jargon) . Its use is optional in the 
MPX-16. 

The 8087 is designed to coordinate 
its functions with other processors in 
a coprocessing or multiprocessing en ­
vironment. As a coprocessor, the 
8087 adds 68 machine instructions to 
the system; these operate on its eight 
80-bit floating-point registers, which 
function alongside the 8088's register 
set. The 8087 is designed to handle 
very large numbers ; its internal tem­
porary -storage format for floating ­
point quantities is 80 bits : 1 bit for 
sign, 15 bits for exponent, and 64 bits 
of mantissa. A programmer's model 
of the resulting architecture is shown 
in figure 7. 

Capable oF executing arithmetic, 
trigonometric , expo nent ial, and 
logarithmic instruction . the 8087 
conforms to the proposed IEEE (In­
stitute of Electrical and Electronics 
Engineers) floating -point standard 

Circle 210 on Inquiry card. --+ 





and provides 100 times the perfor­
mance of the 8088 working alone. It's 
a real number cruncher . 

The 8087 uses its own instruction 
queue to monitor the 8088's instruc­
tion stream. operating only on those 
instructions intended for it. When a 
numeric instruction appears in the 
code, it is treated as an "escape" from 
the normal sequence by both the 8088 
CPU and 8087 NPX; the NPX pro­
cesses it while the CPU finishes its 
current task. Concluding that, the 

CPU either does nothing (if the NPX 
requires no further data) or it 
calculates an address and reads a byte 
of memory which is used by the NPX 
(the CPU ignores this value in its own 
computations). 

The 8087 is only an extension pro­
cessor and cannot run by itself. It 
needs a separate CPU to operate the 
data, address , and control buses, 
which provide it with instructions 
and operands. Once the PX has 
started its operation, the CPU may 

r prompts at G:t11 levels oJ command entry; the 
Modem II makes data communications tmm your 

orIIplus* easy on even a bare bones computet 
the keyboard d1allng makes communication at 110 or 
bpssimple. 

Compatible with othersmart modems and Bell 103·type 
equipment theModem II is crystal controlled needs no serial 
intertace card. provides auto-dial and auto-answer and has a 
bullt·inspeaker to monitor call progress. That means accuracyl 

F'ormore information on the ModemII or the MI'212A II™ (a 
1200/300bps full duple.x modem !or your Apple ll). call or wrttei 

MULTI-TECH 

Multi-Tech Systems, Inc. 

82 - Second Avenue SE 
New Brighton, MN 55112 
(612) 631/3550 

"Trademark of Apple Computer, Inc. 
See us at COMDEX booth no. 2718 

continue executing the main program 
while the NPX "crunches ." This 
parallel operation of the NPX and 
CPU can continue until the NPX 
needs to reference memory. Only 
then will the processor give the NPX 
access to the bus (the main processor 
may, however, continue to process 
instructions from its instruction 
queue). A special request/grant line, 
RQ/ GTO, is used to pass control of 
the buses shared between the PX 
and the CPU. The relationship be­
tween the CPU and the PX is similar 
to the master/ slave scheme used in 
less complicated computers, while the 
protocol is somewhat like hold and 
hold-acknowledge signals, although 
more complicated. (Additional pro· 
cessors or coprocessing devices can be 
attached to the NPX /CPU combina­
tion through another signal line, 
RQ/ GTl, although no provision for 
this has been made in the MPX-16 .) 

The amount of time that the pro· 
cessor actually waits to get back on 
the bus is very small. If it were not for 
a few stolen memory cycles, the co­
processor's operation would be essen· 
tially invisible to the host processor; 
it's a small price to pay for the great 
increase in performance for numeric 
computation . As a comparison, even 
though it's quite a powerful micro­
processor, the pure-16-bi t 8086 takes 
about 20 milliseconds to compute a 
square root, using a floati ng-point 
subroutine. Eliminating the sub­
routine and using the 8087 instead. 
the result can be calculated in less 
than 40 microseconds (the speed-up is 
similar for the 8088). Such speed is an 
undeniable asset to high-level lan­
guages such as BASIC and Pascal. 
They not only run faster, but the 
memory space devoted to floating­
point subroutines is saved. 

MPX-16 Bus Structures 
The MPX-16 system supports two 

major signal-bus structures, the pro­
cessors' local bus and the global sys­
tem bus, as you can see clearly in the 
simplified block diagram of figure 1 
and somewhat less clearly in the de­
tailed diagram of figure 2. Most of the 
signals in the MPX-16 pass on one or 
more of the several buses. 

The local bi~s is shared by the 8088 
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CPU and the 8087 NPX (if it is in· 
stalled), either of which can be the 
local-bus master. The system bus can 
be driven either by ~he local bus 
under the control of the 8288 bu con­
troller or by the 823?A-5 OMA con­

troller. 
The local bus consists of 8 mul ti ­

plexed address and data lines (ADO 
through AD7), 12 address lines (AS 
through AJ9), and 3 status and con­
trol lines (SO, Sl, and S2). which are 
connected with the global system bus 
through three·state buffers. Several 
other signaJs, including system clock 
signals and reset lines, are directly 
common with the system bus. The 
local bus can be controlled by either 
the CPU or the NPX, both of which 
have on-chip arbitration logic to 
determi ne which processor has con­
trol of the bus. 

The CPU acts a a host processor to 
the NPX coprocessor. For example, 
when the 8087 NPX requires use of 
the local bus to return th result of an 
operation, it notifies the CPU by 
placing a series of handshaking sig­

nals on its bidirectional request/grant 
arbitration line RQ/ GTO , A ready I 
wait control line is used to lengthen 
bus cycles on the local bus, which 
may be necessary to meet the access­
time requirements of slow memory 
and peripheral devices , or to accom­
modate a DMA cycle already in prog­
ress on the system bus. 

The system bus consists of 20 sys­
tem address lines, B bidirectional sys­
tem data lines, and several system 
control lines. The system dala bus 
drives the system-board memory 
arrays and the 1/0--expansion con ­
nectors and is buffered again to pro­
duce a "resident" data bus to which 
most of lhe on-board peripheral de­
vices are attached. The system con­
trol bus consists of all timing signals, 
bus-<:yde·control signal , in terrupt­
request lines , OMA-request/ac­
knowledge lines, and system-bus­
arbitration..control lines . 

Control of the system bus is deter­
mined by a sequential-logic system· 
bus-arbitration circuit . The bus is 
always being controlled either by one 

of the two coprocessors via the I cal 
bus and the 8288 bus controller (with 
th 88AEN control line active). or 
by the 8237A-5 OMA controller (with 
AENDMA active). The simple bus­

arbit ration circuit isolates the local 
bus from the system bus whenever 
system-bus access is given to the 
OMA controller for direct access lo 
memory by one of the peripheral 
devices. For the OMA cont.roller to 
gain access to the system bus in 
response to its HOLD request, a 
"locked" 8088 instruction (which 
must have continuous bus access for 
the 8088) must not be in execution , 
and the local bus must be in an idle 
stale. The LOCK signal is als 
active during interrupt-acknowledge 
sequences, preventing th occurrence 
of a OMA cycle in the middle of the 
acknowledge sequence. Since neither 
of the coprocessors is involved in this 
bus-request/grant-arbitration se­
quence, a low input to the RDYl line 
on the 8284 dock generator is used to 
force continuous wait states to be in· 
serted in the local-bus timing cycle 
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soltwarn mark8tlng bulletins 
from Promp!Ooc. Inc.HOW TO SELL MORE SOFTWARE 

users to buy? How do you organize these details into aTHE Pro111~tDoc® sequence that makes sense to first-time users while it 

MANUAL MAKER 
You know better user manuals sell more software, but 

how do you make better user manuals? How do you 
identify just the right details to motivate prospective 

provides ongoing reference to veterans? How do you 
format and package a manual so ifs attractive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keeps up 
with your product release schedule? The PromptDoc" 
Manual Maker is the answer. 

Introducing Computer-assisted Writing 
Imagine a software product that prompts you through 

the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this : 

1. Select boilerplate chapter files 
2. Edit chapter tables of contents 
3. Pause while computer builds a skeleton manual 

in preformatted CP/M"' text files 
4. Use your word processor to edit the skeleton 

manual into a working draft 
5. Tell computer to build a Table of Contents; 

publish review draft 
6. Revise, polish and publish manual as instructed 

by documentation 
Compared to your current process that may sound 

more like a software maker's dream than a real product. 
It's a dream all right-a dream come true called the 
PromptDoc-' Manual Maker. It's the only product of its 
kind. 

Consider These Benefits 
Improved productivity- with PromptDoc you can 

gain as much as 40% on typical manual writing jobs. 
Project control-with prestructured modular chapters, 

writing tasks can be segmented without losing continuity. 
Manual uniformity-by product, by product line, by 

company. 
Quality assurance-the bo ilerplate files help assure 

completeness and usability; the PromptDoc"' Writer's 
Guide gives publishing instructions. 

See Your Dealer For a 
Demo or Use The Coupon 
Now 

You know a better way to 
make better manuals can 
enhance your competitive 
position. Why wait another 
minute? Seeyourdealerfor 
a demonstration or complete 
the coupon now and mail rt to 
PromptDoc"', 833 West 
Colorado Avenue, Colorado 
Springs, CO 80905. Or, if 
you'd rather not wait for the 

mail, call (303) 471-9875. 

Promp__tDoc 0 

Proven performance-based on the PromptDoc"' 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
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a manual. What could be more reasonable? 
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lnternal ional Corporation. 
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FiglJre 8: Timing ding-rarn sl1owi11g· tire relations/rip of Nw four major sysf m dock 
sig11 als. Tlte table s/1ows clock-liigh and dock-low periods for both 111 1? 14.31818-MHi 
and. 15.0-MHz crystals in nanoseconds. 

until access to the system bus has 
been restored to the local bus. 

Reset and Clock-Generator 
Circuits 

The power-on reset pulse and all 
major system dock signals for the 
MPX-16 system and VO-expansion 
slots are generated by an Intel 8284 
clock generator and driver (IC34 in 
figure 3a). The 8284 is designed to 
pro ide the optimum clock signal. 
with a 33 percent duty cycle, at the 
voltage levels and transition time re­
quired by the 8088 CPU (IC36) and 
the 8087 NPX (IC37). 

The 5-MHz 8088 used in the 
MPX-16 must operate with a clock 
rate between 2 and 5 MHz. (The 
BOBB-2 version can run al 8 MHz.) 
The standard MPX-16 operate at a 
frequency of 4.77 MHz, which is 
derived from a 14.31818-MHz crystal 
oscillator . Trus crysta] frequency pro­
vides compatibility with IBM Per­
s naJ Computer color-graphics adapt­
ers, which use the 14.31818-MHz 
OSC clock output of the 8284 to pro­
duce a 3.58-MHz color-burst signal. 
The variable trimmer capacitor C9 is 
used to make minor adjustments in 
the clock freq uency . An optional 
15-MHz crystal can be substituted to 

perate the MPX-16 at its maximum 
clock rate of 5 MHz. 
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The 8284. divides the 14.31818-MHz 
oscillato r frequency by 3 to provide 
the 33-percent-duty-cycle CPU clock, 
SYSCLKO. This clock signal is used 
by many parts of the MPX-16, includ­
ing the 8087, the 8288 bus controller. 
the system-bus-arbitralion circu it, 
and the I / 0-expansion chann ls. 
SYSCLKO is also used to provide a 
clock signal {OMACLK) for the 
8237A-5 OMA controller. Some 
Schmitt-trigger inverter sections 
(1C24, which will appear next month 
in section 2 of the circuit) lengthen the 
leve l-high duration of SYSCLKO so 
that the clock requirements of the 
8237 wi ll b met. Deriving the 
DMACLK signal from SYSCLKO has 
the obvious advantage of maintaining 
synchronization between the local 
bus masters (the 8088 and 8087) and 
the alternate system-bu ma ter, the 
OMA controller (the 8237) , 

In addition to the processor clock 
signal , the 8284 provides a periph ­
era l-device clock signal. which i one­
ha lf the frequency of the processor 
clock and has a 50 percent duty cycle. 
The oscillator clock, SYSCLKl. is not 
used on the MPX-16 circuit board but 
is routed to the l/0-e.xpa.nsion con­
nect rs. 

The peripheral clock, SYSCLK2, is 
used to drive the timer input of the 
8155H-2 component (1C47, which 

will appear in January in section 4 of 
the circuit). The 8155's timer output i 
used to generate periodic memory­
refresh requests for the dynamic 
memory on the system board, using 
the OMA controller (which we 'll 
discuss further presently ). The rela­
Honship of the four major system 
clock signals is illustrated in figure 8, 
which a lso contains a table of clock­
high and clock-low per iods for both 
the. 14.31818- and 15.0-MHz crystals. 

The 8284 dock generator is also 
used to generate the power-on reset 
pulse, SYSRES, which is active high. 
When power is first turned on, the 
rising supply vollage activates the 
Schmitt-trigger input pin RES on the 
8284., which has approximately 0.25 
V of hysteresis; as a resu lt, the 
SYSRES pulse remains active until a 
voltage level of 1.05 V is reached on 
the RES inpu t. The resistance I 
capacitance time constant set by R l6 
and ClO provides the necessary 
minimum reset pulsewidth of 50 µ.s 
('microseconds ). The lN4148 diode 
Dl provides a discharge path for ClO 
whe.n power has been removed . 

Nonmaskable-lnterrupt Logic 
The nonmaskable interrnpt (NM!) 

input of the 8088 CPU is used for 
handling parity errors i.n the system­
board memory and l/0-channel errors, 
which are typically also parity errors 
occurring in expansion -memory 
modules . 

Although the NMI signal is non­
maskable once it gets to the 8088, 
logic is provided to externally mask 
the signals that would normalJy gen­
erate an NMl, if desired. Two input 
lines , PC4 and PC5, of the 82SSA-5 
PPI (programmab le peripheral inter­
face , IC60. to appear in section 4 of 
the circuit) are used as active-low 
enable signals . The ENNMI signal 
either enables or prevents NMl 
signals from reaching the 8088. 

One source of interrupts is the 
PARERR signal, which is generated 

by the system-board circui t that cal­
culates parity va lues for memory and 
detects errors. The econd source of 
interrupts is the IOCHNLERR signal, 
which comes from the l/0-e.xpansion 
slots. The latter signal can be masked 
by the ENIOC control line in such a 

http:Nuv.,,.b.cr


SONICS 
DELIVERS: 


SD 

SYSlEMS. 


SONICS MICRO SYSTEM'S PLEDGE TO THE 

CUSTOMER IS: 


1. PROFESSIONAL TREATMENT 
2. FULL TECHNICAL SUPPORT 
3. DELIVERIES FROM STOCK 
4. BOARD/SYSTEM LEVEL REPAIRS 

SINGLE USER SYSTEM 11080 
SBC 200, 64K RAM. VERSA FLOPPY II, 

MULTI-USER SYSTEM 11995 
SBC 200, 256K RAM, VERSA FLOPPY II, 
MPC-4, COSMOS 

SO SYSTEMS COMPATIBLE "TURBODDS" ' 350 
WITH DOCUMENTATION 

SINGLE USER "DISC-LESS" SYSTEM • • 11770 • • • 
WITH CP/M 2.2 

BOARD LEVEL PRODUCTS 

SBC 200 - - - ------ ' G45 
EXPANDORAM II s 443 
EXPANDORAM Ill 1 ~ 
VERSA FLOPPY II ' 375 
VOB 8024 s 465 
MPC-4 I 495 
Z..00 STARTER KIT ' 299 
MODEL 200 64K RAM 
SOFTWARE BANK SELECT --- '47.5 
RAM + ROM DISC 

WITH CPIM 2.2 ----- '1050

_.SONICS 
MICRO SYSTEMS INC. 


1500 N.W. 62ND STREET• SUITE 508 •FT. LAUDERDALE, Fl 33309 • 1-800-327-5567 
In Florida call: 305-776-7177 

Clientes Latinoomeliconos sero'n otendidos por nuestro departomento intemoclonol (en esponol), ba)o la 
gerencio de lo LCDA. Joan Voyles. 

Ci rcle 418 on inquiry ca rd. BYTE Novcrn~r 1982 109 



OUR PRICES 

WILL Grr YOU....R 


A:JTE:N1'10N. 

OURSIRVCE 

WILL Kf:f:p IT. 

• '!.J/1•J-::( •ltI ii Ait.)t}•I; ih II 

TEUMDEO COMPUTERS 

UST SEU 
TS-001 Computer 31952005 
IS-1!02 Compull!ll'I 

rm mtnot 3'19!:> 2BJ5 
1S-802H Compu e l 

Terminal 5QQ5 5045 

NORTHSTAR COMPUTERS 

LSI SEL 
ADVA~ AGE. 
ADV 2Q-6.dW 
HOll170N 
HRz.2Q-Q41C 
HllZ·1Q·OAK·HD5 

ZENtTl'I DATA SYSTEMS 
M ONITOR 

LCS 5Et.. 
ZCN·l/M 12• 

17 G< n Saeen 
Moo1tor 160 1 lO 

u• aboul o1hei l1na Zootm 
Produ<'.I• 

tt.JJ!VlDEO TIRMJ:NA.LS 

lJST L 
0 10 ferm11101 ~ 585 
91!5 re1m 1roo1 095 7<15 
QSO Tern11nal , Qo, 945 

TELEVIDEO SOFTWARE 

liSJ Sfl.l 
TElE SOI. !JIICA'J~ 

Wo<oSklr rtui; 
ColcStor 
Poclloged Fo1 
1elevdeo 

PRINTERS 

USl ~Cll 
ldata a2 A 71Q 1190 
dolO BJ A I t o~ 7•l0 

We a~ ho1'dle NEC Epson 
and Sm1ll>·Co10na . Coll 1'11 
pnc e. n<1 ovoilot:>1l1tv 

,•• 

MICROPRO SOFTWARE 

LIST SELL 
Wo!c:!Stor dQS 275 
ApPI W:l!tiSfa1 ­

10 Sec Of 375 235 
S llSlm 250 1;,;, 
MoilMerg 250 100 
Dnlostor :19li "205 
Sut r.>:>rt no 11is 
I\ MoitMeige ­

16 Sieclur Cojt 

CalcSIOJ 145 11 6 

PLUS MANY OTHER 

FINE PRODUCTS: 


way that only system-board parity 
errors will cause an interrupt. The 
NMf input of the 8088 CPU is edge­
sensitive but must remain active-high 
during two consecutive CPU clock 
cycles to guarantee recognition of the 
interrupt. 

The NM! condition is predefined to 
be a '' type 2" interrupt for the 8088, 
the highest-priority hardware inter­
rupt. Since the vector (control ­
branching) location has been pre­
assigned to locations hexadecimal 
00008 through 00008 1 no interrupt ­
acknowledge sequence is needed in a 
program. 

DMA ControlJer and Bus 
Arbitration 

Direct memory access has long 
been known as a way to improve the 
performance and 1/ 0 speed of a com­
puter system by allowing I / O devices 
to directly transfer data to or from 
system memory without processor in ­
tervention, but until recently it has 
rarely been found in microcomputer 
systems. However, more widespread 
use of OMA has been made possible 
by semiconductor manufacturers , 
which have developed new !Cs that 
make DMA much more easily pro­
vided . The MPX-16 employs one such 
integrated circuit, the Intel 8237A-5 
DMA controller (IC48 in figure 3b n 
page 90). 

Four independent channels of 
20-bit-address direct memory access 
are supported by the MPX-16 system . 
Two of the OMA channels are avail ­
able on the 1/0-expansion bus to sup­
port high-speed data transfers be­
tween external per1pneral devices and 
memory. A third channel, used by 
the floppy-disk-drive controller, is 
connected to the l/0-expansion bus 
for compatibility with the IBM Per­
sonal Computer. 

The fourth OMA channel is used to 
provide the periodic refresh signal for 
the on-board dynamic-memory array, 
as well as any expansion memory 
boards, in which each row addres of 
the dynamic-memory chips must be 
accessed . During system initializa­
tion , the TIMER OUT outpu~ of the 
81SSH-2 is set up to trigger a dummy 
OMA transfer appro imately very 
15 µs. The OMA channel is pro­

Don't let anyone !ell you 
that service and prices are 
a lrade-ott. We're proof you 
can have both. 

Our service begins even 
before you call. Because 
we've taken the trouble to 
select !he most reliable 
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an d hold maintenance 
c osts down. 

So go ahead and be 
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and products 800 854 .,-'-35 our Jow 
ror sale. • •1u prices.but 

We'll discuss your needs. ! remember, the b est is 
and help you make the yet to come. 
right decision. Then w e'U Prices change doily ­
!est and configure call !or current p ricing. 
equipmen t to b e sure In Catilom:ia call 
i t's compatible with 714-562-757 1 

PJiM i•i& 'N r:i1 •J ):11, · ~~)·~ : ril,~ ,+J 
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High quality graphics doesn't 
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resolution for sharp text and 
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screen. 

Both the VISUAL 500 and 
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tory, and scientific software in­
cluding PLOT 10,'" DISSPLA, 
TELL-A-GRAF ~ SAS/GRAPH 
and 013000/GRAFMAKER. 

Auxiliary Port supports 
printer/plotters and data tablet. 

Advanced graphics·features 
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point plot, rectangle draw, multi­
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rectangle pattern fill. Raster 
scan technology provides fast 
data update and develops a 
bright display image. 

Powerful alphanumeric oper­
ation is also provided, displaying 
80 characters by 33 lines with 
separate display memories 
for alpha and graphics modes. 
The VISUAL 500 provides 
switchable emulations of the 
DEG VT52, Data General 0200, 
Lear Siegler ADM-3A, 

and Hazeltine 1500 terminals. 
The VISUAL 550 is a block 
mode terminal which complies 
to the ANSI X3.64 standard. 

VISUAL 500 and VISUAL 
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finest line of video terminals. 
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Service available in principal 
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tance Inc. 
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540 Main Street, Tewksbury, MA 01876 
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grammed for a memory-read cycle; it 
automatically increments the row­
address counter for memory after 
each refresh cycle. 

When no OMA requests are pend­
ing , the OMA controller is in an idle 
state (Sl) and can be programmed by 
the CPU . If a OMA channel requests 
service for a peripheral device a.nd 
that channel has been enabled by the 
system software, the OMA controller 
sends the signal DMAHLDRQST 
(OMA hold request) to the system-

bus-arbitration circuit and enters the 
active state SO . The 8237 remains in 
the SO state until it has received the 
signal DMAHLDACK (OMA hold 
acknowledge) from the bus-arbitra­
tion circuit, indicating that it has been 
granted control of the system bus . 

At this time the system-bus­
arbitration circuit isolates the local 
bus from the system bus by activating 
the control signal 88AEN. When th is 
signal becomes inactive again, the 
8288 bus controller (l(Sl) places the 

system-bus command-line buff rs 
into a high-impedance state and dis­
ables the 74LS245 data transceiver 
IC43 . ln addit ion, the 88AEN signal 
places the system-bus-address 
latches, IC50, IC38, and IC44 , into a 
high -impedance state so that the 
local-bus master can drive the local 
bus during a OMA cycle without af ­
fecting operations on the sy t m bus. 

After one system-dock cycle fol ­
lowing the arrival of the hold­
acknowledge signal , the AENDMA 

- - - - ----------------- - - --------.. control signal from IC24 enables the 

.th ...!'9..•·Th ­NO"ft1iol' e .. =-.;.ye. e 

FinalWord! 

The only word processing software package you'll ever need 

How could anyone c.al l lheir word processor 
The FlnalWord> Take Ille best leatures or the most popular 
word processors. (Ombille them and 
acid a few more in one text editor/ ~-
formatter and you'd be off to a 
good Slorl. Then, write the p<ogram ~"'Uhl 1 
in Cto allowuser cuslomiza· "~ 
tioo and make ii capable ol 
wpporting any prinler on the 
market .md you'd be ahead or 
everybody else. If ~uu wenl ooe 
step flll'ther and made your word 
processor lransportable from one terminal to 
another you'd have-The FinalWord. 

Suppor15 muttlple printers: The FirialWa.'d 
allows you to produce high-speed draft copies Oil one 
printer, and letter-quarity on another. Ua~ means you'll 
never rieed anolher ver!.ion just because :you bought a 
l'IEl'I printer. 

User-in tallable oo dHfere111hardware: 
With The FlnalWord you can upgrade your system and sldl 
have a familiar screen di$play. And since we've written 
The Flnal\l>'llrd in C new versions are availablealmost 
as 5000 as new compulers. 

Features that put you in control· Looll at 
what you get with The Fmal\i.\Jrd: autDmillic gemiralion 
of Table of Cootents, Index, footnoting and c.hapter/5eelioo 
numbering;enhanced command sets (delete/move a 
letter, WQ(d, se11lence,paragraph,page): multiple buffers 
and windows,deletion recovery, true proportional ~clrig 
and more. And beC<luse we 1vrole The Finalv.brd to be 
easi ly recon 1gured lor different systems, our price can 
be lower_ 

Tll• ~ 

Fu11.ur~• flHl'Wotd Wcud.Sbr 


Ful­ rl'ell Ed1 ~ng Yes Yes 
Dtrccte> y Am!!& while Editing Yes Yes 
Suool!a~ Ptrlll1ng 1t>-h1h! Ed1ll11!1 Yes 
External Con1mand; "111~ EdillnJ Yes y.,,, 
Video H~l1ng Yes Yes 
AWJmaf Footnoce:s ~ No 
~· lkflned ( OOll1'1Wl Yes NQ 
MIJl!.pe 1'1 !~ Editing Ye:s No 
~!Elion RccO\~~ Yes No 
Sopiior t ~ Mull'l)le Pr1111er1 Yes No 
Crillll Rl!< overy Ye:s 
Dynam1< lndUdit r~es Yes No 
5ugguttd R•t•tl Ptlu $300 S49S 

TlW' F •"'1111\lld IC• Iii., 18.'1 e><r>MJI <Ompol<'! lo!IJ!ll ~ f»K. 1~1 DOS. 
and .., p11til l'f or cClmmtmlrn11om. .ld.1plf1. r1t~ny1~. The rtnal\\td II 
Jt;·.Q1J 11 ~ ~ 56K CPIM !i~1 \-'fll anid aAy\·1llrtth.'ftruna.I w1Lh CtirY>f 
~t1onmg chdlct( I •r S..'Qllerl(l"\ II b pr~l ly avilflobk.- Pl 8" !11211\dar di'°''""' ,,,. '"" l RS-SO ~l!Nld II.v.~11· Gr~ .... Allos S)'Slems
fl''""' 3H1· (llf11p.1;1Jblt1 wr~h:,- !he tP·ll5. Xi.'fm 81(1,(rnmc'f?Ko. 
'ik<uroi" •lid t)j•n.111) I< S)'>IL'1!1S ond lh..<oai )'." Vi'ISlons llY Ii>< 
H•Mh/l<rulll 7· . th>lar. App~ .J'ld~b<alo Coming Sooo: 
The fhtiolWard far the DEC Ptts.ot1,1I Computer. 

The Finalv.brd is available throogh leadtng 

retail~. Weslico, and Di5c:oU11I Sottw.ire. or directly ftom: 


,tfarll. of lire f lnlr{Jrn, lnr. 
PO BOX 423 
Arlington, Massadluse~02174 
(617) 489·1387 

Dealer and OEM 1nquines invited. 

OMA bus-interface components , One 
of the 74LS373 latches, IC43, drives 
system address lines SYSA8 through 
SYSA15. The eight low-order address 
lines, SYSAO through SYSA7, are 
driven by lines AO through A7 on the 
8237 through a 74.tS245 transceiver, 
IC49 (shown in figure 3a on page 89). 
The data-flow-direction input of IC49 
is controlled by the AENDMA sig­
na l such that data flow is from IC49 
to the system address bus when a 
OMA transfer is in progress. 

During processor memory tran ­
fers , the AENDMA signal is high, 
and address information flows fro m 
the system address bus through IC49 
to the 8237. The four high-order 
system-bus-address lines, SYSA16 
through SYSA19, are driven by three 
4-bit latches (IC40, !C41 , and IC42). 
These latches are loaded by either the 
operating system or application soft ­
ware and allow each DMA channel to 
operate in a separate MK-byte section 
of memory if desired. Since OMA 
channel 0 is used for memory refre h 
and only the eight low-order addre s 
lines are significant, the latch fo r 
OMA channel 1 is used to drive the 
upper fo ur address lines for both 
channels 0 and 1. The three address 
latches are enabled when both the 
AENDMA signal i.s active-low and 

the appropriate acknowledge signal is 
active. 

Once the transfer of a single byte 
has been completed, the OMA con­
troller turns off the DMAHLDRQST 
line. As a resul t, the DMAHLDACK 
signal goes inactive almost im­
mediately . On the next clock cycle, 
the system-bus-interface componen t 
and 8288 bus controller are reac­
tivated by a low state on the 88AEN 
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line, and the DMA bus-interface com­
ponents are disabled by a high state 
on the AENDMA line. After the 
88AEN signal goes active-low, the 
8288 does no t d rive the control bus 
un til a t least 105 ns (nanoseconds) 
and not more than 275 ns have elapsed, 
if a local -bus master has a bus cycle 
pending. A section of the 74LS10 
th ree-inpu t NANO ga te 1( 30 and 
some fl ip-flops (in section 2) guar ­
antee this by delaying the 84AEN 
signal by two clock periods from the 
time the 88AEN line goes low. 

The DMAHLDRQ ST signal goes 
inactive after the transfer of each 
by te , even if the channel requesting 
service has not dropped the request. 
This provides a t leas t one machine 
cycle be tween successive OMA trans­
fers. 

To Be Continued 
Since it may take you a mon th to 

digest this much info rma tion, I'll stop 
the fi rst ins tallment of this series here. 
(Besides, I don't wan t to take up the 
whole magazine, though I could 
easily do it in describing this complex 
project.) 

Next Month and Thereafter: 
Jn Part 2, I'll concenlrate on the 

MPX-16's memory section , i11terrnpt 

logic, and 11 O-expansio 11 bus (in­
cluding a detailed definition of eadi 
signal). nre third insta llment will 
discuss 1/1e serial and parallel 110 
ports. flopµy-di slc-drive cont roller. 
and operating-system BIOS. plus any 
other facts needed to swmnarize the 
project. • 

To receive a complete list of (Jaroa·s 
Circuit Cellar project kits available from the 
M1crom1n1. mcle 100 on the reader servJCe 
1nqwry card at the back or the magazine 

Edi tor' No te: Sieve ofle11 refers to µrevio11s 
Circ11it Cellar articles as refere11ce malct·ial for 
each 111on lli 's ,;ioTe11t article. Mos/ of t/1t>se past 
articles rirc available i11 repri11t books fro m 
BYTE Boob. McGraw-Hill Book ompa11y, 
POB 100, Higlit stow11 , NI 08520. ia rcia 's 
Circuit Cellar. Volume I. rovers art icles 1!111/ 

aµpemwi irr BYTE fro1t1 Sepff11 1ber 1977 
rlrror1gh November 1978. Ciarcia 's Circuit 
Cel lar, Volume II. co11tai1Js m·ticles from 
D ecember 1978 tl1ro11gli /rmc 1980. Ciarci~'s 

Circuit Cellar, Volllme Ill. co11tait1s the nrliclc>s 
t/rat were p11/1/i5/11!d fro m }11/y 1980 d1 ro11glr 
Dece111ber I981 . 
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MultiMode Printer 

Offers Flexibility 


The''Beauti1ful''Font 

Circle 373 on Inquiry card. 

. . . At a Sensible Price-$1,995 (Qty. 1) 

" Flexibi li ty " means instantaneous cal l up of any of this trend­
setting mach ine's many features whether tor word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an externa l keyboard or downloading 
from your computer, you can program the Oantex Model 7030 to 
do more. 

Compare the " Beauty" of our pr inted letters for the word process· 
ing fon ts wh ich include Cubic, Trend , Spokesman, Courier, Italics, 
Script, OCR-A, APL, Scientific plus downloaded fonts from your 
computer. Draft copy modes inc lude 8 resident fonts - U.S .. 
U.K., German, French, Spanish , Swedish, Finnish , Norwegian and 
Danish . 

Other features inc lude high resolut ion graphics - 144 x 144, 
single pass and double pass word process ing, and 180 cps data 
process ing modes and user defined formats. 

Operator initiated, the MultiMode pr inter provides a complete 
printed sta tus repor t of operating parameters and diagnost ics. 

For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printe r. 

Qantex *Divis ion of North At lantic 
60 Plant Avenue , Hauppauge , NY 11788 
(516)582-6060 (800)645-5292 
*Reg istered Trademark of N,orth Atlantic Industries 







Problem Solving with Logo 

Using Turtle Graphics to Redraw a Design 

Every compu ter graphics artist has 
sat before a console and created a de­
sign . This article describes a slighlly 
different experience: recreating a 
design, i.e . , solving the riddle of an 
already exi ting pattern. 

It began when a friend presented 
me with a pattern (see figure 1) de­
vised by Christopher Keavney for the 
Massachusetts Institute of Tech­
nology's student information-pro ­
cessing board . My friend also fur­
nished the three-page PL /I program 
that generated it. Thinking that it 
might be possible to draw the design 
using turtle graphics instead f PL/I 
g raphics , she challenged me and a 
colleague, Glenn Forester, to write a 
Logo program for the design . We ac­
cepted the chalJenge because we too 
were struck by how similar the design 
was to pictures we had drawn using 
turtle graphics. In this article, I re­
count ur attempts, initial failure, 
and eventual success at writing such a 
program, which, remarkably, con ­
sis ted in the end of only seven short 
Logo procedures that can be run on 
an Apple II using Apple Logo. 
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William Weinreb 

Logo Computer Systems lnc. 


368 Congress St. 

Boston, MA 02210 


Searching for Clues 
Imagine that someone handed you 

a pattern and a program that draws it 
and said, 'Write a program in 
a nother language which will draw 
this ." Where would you begin? I 
chose to concentrate on understand ­
ing the program, hoping this would 
reveal clues to the structure of the de-

Logo encourages you 
to solve a problem by 
breaking it down Into 

smaller pieces, or 
subproblems, that are 
more easily grasped. 

sign . Instead of bringing me closer to 
a solution, however, this approach 
led me astray. As it turned out, the 
PL/I program for this design consists 
of several obscure subroutines, each 
responsible for calculating a series of 
Cartesian coordinates that are the 
endpoints of lines in the design. To 
me this was very discouraging news : 
even if I translated the entire pro­

gram, I would wind up with nothing 
more helpful than a few point­
plotting algorithms written in Logo 
instead f PL/I. Plotting points in 
Logo is not much different from plot­
ting points in any other language . 
What made the project exciting was 
the prospect of writing a simpler and 
more elegant program using turtle 
graphics. Clearly the original pro­
gram would be no help to me here . 

So I put it aside for good and 
refocused my attention on the design . 
Seeking a new approach, I recalled 
that Logo encourages one to solve a 
problem by breaking it down into 
smaller pieces. or subproblems, that 
are more easi ly grasped . 

A Piece of the Puzzle Is Solved 
Applying this technique of break­

ing down problems to the design led 
to the first crucial breakthrough . 
G lenn was certain that the design 's 
border was made up of only one or 
two patterns repeated many times. 
Eventually he figured out that the rim 
of the pattern is merely pentagonal 
spirals arranged in such a way that 



figyre 1: Til e challenge was lo reproduce J/iis desigt1 11sir1g Logo. Could this complex design , wli icl1 wasp od11ced by a t/!ree-page 
PU / program. be redrawn with a simple Logo progre<m ? 

their edges blend and are difficult to 
distinguish (see figure 2). Each spiral 
fits iruide a pentagon . The spira l 
figur is one that Glenn and I recalled 
from other turtle drawings; i i· is a pat­
tern made by a logo procedure some­
times called POL YSPI. 

What is a POLYSP17 As we have 
worked with Logo turtle graphics, 
certain procedures artd the figures 

they create have be orne part of our 
vocabulary. Two such procedures are 
fami liarly called POLY and POLYSPI 
(see listing 1). POLY can produce 
polygons, and figure 3 shows some of 
the patterns you can produce by giv­
ing POLY different inputs , The pro­
cedure POLYSPI is like POLY except 
that in the recur ive call, we make the 
turtle draw a new side that is a uttle 

shorter than the last. These ever­
shortening sides make the fi nal figure 
a spiral . Figure 4 shows some figures 
POLYSPI can draw . 

Notice tha t w hen PO LYSPl is given 
inputs of 20 and 75, it draws a pen­
tagonal spiral. Now take a dose look 
al the full design (figure 1). The same 
spira l fills the pentagons that we 
found in the design. This spiral ap­

No~•mbu W32 ~ BYTE Pubnylio~ Inc 119 



Figure 2: The design is composed primarily of pentagonal spirals (s J1ow11 in color) , 
wl1ic/1 can be drawn easily using a Logo POL YSPI procedure. 

pears 40 times. More accurately, it 
appears 20 times and its mirror image 
appears 20 times. 

Figure S shows the entire design 
without most of the pentagonal 
spirals. Looking at it this way, you 
can see how the design may easily be 
broken into five identical parts that 
fit together like pieces in a jigsaw puz­
zle . One of them is outlined and ap­
pears by itself in figure 6. We called 
this piece a ''wheel." 

Note l:hat two pentagons are miss­
ing from the wheel. This hole pro­
vides a space where one wheel can in­
terlock with another. Now if we in­
clude the missing pentagons, we have 
a ring of ten pentagonal spirals sur­
rounding a ten-sided figure (figure 6) . 
What type of figure is this? And could 
this be broken down as well? 

It seemed to Glenn that whatever 
shapes filled the wheel were arranged 
in mirrored pairs like the pentagons. 
So he began to draw lines along the 
likely edges of these alleged shapes. 
Figure 7 traces l:he progression of the 
lines he drew. As you can see, the 
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These mtetS protect any senslUve electronic 
equipment lrom poweJ Une IIans!ent damage 
and ra.dlo frequency lnterterence. Both 
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ERG/68000 

MINI-SYSTEMS 

D 	Full IEEE 896/5100 

compatlblllty 

HARDWARE OPTIONS 
0 8MHz or 10 MHz 68000 CPU 

D Memory Management 

0 Multlple Port lntelllgent 110 

D 64K STATIC RAM (70 nsec) 

0 256K Dynamic RAM, with full 

parity (150 nsec) 

0 8" DID, D/S floppy disk drives 

D SMB·32MB hard disk drives 

D Full OMA host adaptor 

D 20MB tape streamer 
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0 30 amp power supply 

SOFTWARE OPTIONS 
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with MACRO assembler and 

META compiler 

0 	 Fast Floating Pain! package 

0 Motorola's MACSBUG 
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Listing 1: Th e logo procedures POLY (left) and POLYS PI (right). 

TO POLY : SIDE : ANGLE TO POLYSPI : SIDE : ANGLE 
FD : SID E FD : SIDE 
RT : ANGLE RT : ANGLE 
POLY : SIDE : AGLE POLYSPI :SIDE - 1 : AGLE 
END END 

POLY 3CJ 9CJ 
 POLI 3CJ 72 


POLl' 3eJ 12CJ 
 POLI 2eJ 75 

Figure 3 : The result of the PO LY procedure of Logo. Many different shapes can be pro· 
duced merely by changing the angle of th e "turtle-tum. " 

POLISPI 30 9~ 	 POLISPf 3eJ 72 


POL l'SP I 3el 120 	 POL15Pf 2Cl 75 


Figure 4: Jn the POL YSPI procedure. the length of each successive side is shortened by 
one unit. The result is very similar to a spiral. 
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Figure 5: With most of th2 spirals removed, you can see that tlte de.sign cari be broken 
down into five wJ1eels that interlock with eac/1 o ther. 

Figure 6: A close-up of one of the wheels in f1'g1.1re 5 . Wit/1 two pe11tagonnJ spirals 
added , it becoml!s a complete wlieel .. Tlie problem now: Wl1at is tire design in tl1e mid­
dle of tlie wheel ? 
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shapes revealed by these lines are 
triangles. They were much harder to 
recognize than their pentagonal 
neighbors; they emerged from the 
dissection of the design visually when 
lines were drawn. 

It didn' t occur to us at first that the 
figures i.nslde the triangles might be 
spirals. However, the figure inside 
each triangle is a version of our Eriend 
POLYSPI, except that the triangles in 
the design are isosce les , not 
equilateral. The way a spiral based on 
an irregular polygon looks is different 
from what we were used to. The 
triangular spirals were also hard to 
identify because their sides get shorter 
very quick]y. Figu1'ing out how to 
draw these unusual spirals took 
Glenn a lot of time when we began to 
write the program. Figure 8 shows a 
triangular spiral, its mirror image, 
and both placed back to back. Five 
such pairs arranged in a circle make 
up the interior of each ring. 

We arranged the five wheels more 
or less into a ring (figure 9). We were 
then left with a star-shaped hole in 
the center, which we filled with a 
star-shaped spiral (figure 10). 

Success: Writing a New Program 
in Logo 

Once we had divided the design 
into smaller pieces, it was relatively 
easy to write a program lo produce it 
(see listing 2, page 132). First, we 
wrote five procedures, one for each 
version of the design 's three basic 
figures. The procedures PENTA and 
PENTL draw pentagonal spirals , 
TRI POLYR and TRIPOLYL triangular 
ones, and CENTERPIECE draws the 
central, star-shaped spiral. 

PENTA draws a spiral that curves to 
the right. PENTL draws its mirror 
image, (Because this is the only dif­
ference between the two, l will limit 
my remarks to PENTA.) Note that 
PENTA differs from the procedure 
POLYSPI mentioned earlier. In PENTA 
the first instruction is a conditional 
sta temen t; it stops the procedure 
when the value of SIDE gets smaller 
than 2. TRIPOLYR, the procedure that 
draws right-curving triangular spira ls, 
differs from PENTA in three important 
ways. The lengths of the three sides in 
the underlying shape of this spiral are 



The new standard: 
It's what's Inside your computer 
that matters. And just look at what 
you' ll find inside the Victor 9000 
desktop computer. 

• 	128K byt es of memory !or does 
your application need up to 896 
KB . . . we can deliver itl. 

• 	600K bytes of storage on each dis­
kette 1would you prefer 1.2MB ­
you can have It If you llkel. 

• TWo !not onel .RS232 ports !ours 
handle both blsync and SDLC as 
well as async>. 

• A parallel port for running printers 
or IEEE-488 <another inside the 
box if you supply a connector). 

• 	16-blt computing ... the kind of ca­
pacity you need. 

•	 High reso lution graphics !is 
320,000 individually disp layable 
points enough? I. 

• A 	fully programmable keyboard 
Ito go a long with the fully pro­
grammable screen I. 

•	 Tilt and swivel disp lay, p.lus sepa ­
rate low profile keyboard !In the 
modern jargon: it's ergonomic!. 

•	 First c lass vocal chords [why set­
t le for clicks and beeps - we 
speak In p laln English with a 
CODEC I. 

• 	CP/M 86* and MS-DOS both sup­
port all these solid machine 
features plus 132 column 
alphanumeric display - 10 key 
pad calculator - re loadable key­
board and screen character table 
- and much more - let your 
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applications breathe for a change. 

•	 Multilingual programming - tired 
of BASIC? Try our COBOL, FOR­
TRAN. or PASCAL. or perhaps 
you have your own favorite - ask 
us - we m ight just a lready have It! 

so turn your present computer in­
side out. lf you're not getting al l that, 
then It's time to call Victor for the 
facts . Just ca ll 1-600-VIC-9000. 
Or write Victor Business Products . 
P.O. Box 1135. Glenview, IL 60025 
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Figure 7: Tl1e cen ter of tlie w heel in figure 6 can be bmke11 down into 10 isosceles triangles. 

not equal. Also, triangles with sides 
of different lengths must have 
unequal angles. The "tur tle-turn" at 
two vertices of this triangle is 111 
degrees , whi le th third vertex has a 
turtle-turn of 146 degrees . The last 
difference between TRI POL YR and 
PENTA is in how SIDE gets shorter 
each time a side is drawn. In PENTA, 

you reduce SIDE by subtracting .38 

Figure 8: We discovered that each of tlie isosceles triangles in figr.ire 7 was a sµiral of an from each previous side. In 
irreg1.1/ar polygon . TRIPOL YR, SIDE is multiplied by .75 
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trial-and-error basis. Software automatically 
adjusts difficulty to the child's perfonnance. 
For elementary math students. 
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than just supply­
ing the correct 
answers. Designed 
for senlor high 
age lev'el. 

CONT~OL 
DATA COMPUTER-BASED EDUCATION 



Figure 9: Our de5ign elements assumbled togetli e:r. Tlie last nmiaining eleme11 t is a st.1r­
shuped 5pirul ir1 the center. 

Figure 10: Our completed Logo design . Using a simple Logo program we have made n 
good rep roduction of a uery comp/ex 4esign (fig:1.1ru 1). 
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at the end of each t.hree--side cycle; 
thus, SIDE gets shorter faster . 

This precise combination of side 
lengths and angle measurements a.nd 
the faster spiraling technique is re­
quired to produce the spiral that ap­
pears in figure 8. Glenn arrived a,t the 
fina l version of TRIPOLYR after much 
trial and error. The resulting tri­
angular spiral is a very close approx­
imation to t.he one in the or iginal 
design. 

Lastly, CENTERPIECE, which draws 
the central star-shaped spiral1 is 
almost identical to the procedure 
POLYSPI. 

Moving to a Hjgher Level 
The lwin procedures PENTAPIECE 

and TRIPIECE are the next level up in 
the program; they build bigger 
chunks of the design by supervising 
the work of PENTR, PENTL, 
TRI POLYR, and TRIPOLYL. 

PENTAPIECE's job is to upervi e 
PENTR and PENTL. One PENTRPIECE 
procedure produces a pair of mir­
rored pentagonal spirals. Four con­
secutive PENTRP!ECE s make a ring of 
eight pentagonal spirals . TAIPIECE 
performs a similar function by super­
vi sing TRIPOL VA and TRIPOL YL. Five 
consecutive calls to TRIPIECE make a 
ring of five pairs of mirrored tri­
angular spirals. 

WHEEL makes one of the five large, 
identical sections that fit together to 
form the enti~ design . The command 
REPEAT 4 IPENTRPIECE LT 721 makes 
the rim of one wheel. Then REPEAT 5 

ITRIPIECEI fi lls the newly created 
wheel with pairs of mirrored, tri ­
angular spira ls. 

H is common to build one proce­
dure in a Logo program that more or 
less gets the whole thing started . 
DESIGN supervises the w ork of 
WHEEL and makes sure that each of 
the fiv e wheeJs interlock . It also has 
CENTERPIECE fill the central hole with 
a star-shaped piraJ . 

Li ting 2 l'\ows the complete pro­
gram for an Apple II using Apple 
Logo. You can produce the design on 
the display sere.en of the Apple, but it 
will be rather dense. You can get a 
more interesting, but somewhat 
cropped, version by multiplying each 



•for Appl 
For st n:tl Interlace. add ! 100.00. 

Strobe Inc. 
89 -SA lndependenc' Avcnu' 
Mountain View. CA 94043 
Telephone 415/969-5 130 

The Strobe Graphics System: $795. 

You can pay more but you can't buy more. 

How to chart your company's fortune without spending 
one. It 's a fact. A single chart or graph can tell yo u instantly 
what it takes hours to interpret from printouts or otl1er raw data. 

Now, with the Strobe 100 Graphics Ploller and Software 
package, you can create superb hardcopygraphics directly 
from your computer. And you can do it for a costof only 
$795.00. 

The Strobe System transforms complex data into dynamic 
colorful visuals with a few simple 
commands from your computer. 
Charts and transparencies that 
once took hours to produce arc 
plotted within minutes. Informa­
tion can be presented as bar 
charts, pie charts, curves or iso­
metri in a vari ty of color . And 
with a resolution of 500 points per 
inch, the Strobe JOO matches or 
surpasses the quality of plotters 
costing thousands of dollars more. 

You can abo save and modi~· your graphics through 
Strobe's menu-driven programs. A broad selection of soft­
ware is now available. 

When the Strobe Graphics System i interfaced to your 
computer an 8Yi x ll inch sheet of paper can speak anyone's 
language- visuall y. Visit your local dealer and learn how to 
start charting your fortunes today. Because a perspective on 
the present can also be your' indow on the future. 

. (}!;borne and Con1modore computers. 

The Strobe Graphics System 
Circ le 83 on inquiry card .Seeing is believing 
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INCOME TAX 
ACCOUNTING Listing 2: Our Logo program, entitled DESIGN , will redraw the design in figure 1. 

~Quick®

Tax 

has the finest 

software 


rve e\ler seen 

for the 


Accounting

and Tax 


Professional. 

Th!' programs ;m.• so WE' ii dt•sig rwol 
a ncl ~upporll'll, wt> had no ,, larl ·up 
prohlrm~. ~-· llonald Braun , l'. I' .. \ . 

1040 TAX PROGRAM s995 
• 	ALL MAJOR FORMS & SCHEDS. 

• 	PR I TS ON IRS FORMS. MULTI· 
PART FORMS. OR OVERLAYS. 

•INDIVIDUAL OR BATCH 

PROCESSI NC.. 


• AUTOMATIC CARRY-FOR\\' ARI> 
OF PRIOR YEAR OATA . 

•DI AGNOSTIC lffPORTS. 

•LETTER OF INSTRUCTION. 

• AUTOMATIC CLI ENT BILLIN< ; . 

• MA ILING LISTS/ LABELS & 

ENVELOPES. 


• U 	 LIMITEll SUPPORTING 

SCll Fl>ULl:.S. 


Sim ple and easy 10 use! 
PL US.· 
PROFORMA/TAX ORGAN IZER 

STATE MODULES AVA ILABLE 

TAX PLANNING 

DEPR ECIATION SCH EDULE 


ALSO AVA ILABLI· 

GENERAL LEDGER 

CLIENT WR ITE-UP 

AFTER TH E FACT PAYROLL 

AMORTIZATION SCHEDULE 

TIME AND BILLING 


Al.I. QUICK TA X PROO flAMS COM /:: wrnt 

ONE Yt!AH WARRANTY .t SUPPORT. 


See your neucst .:u mpurer J eal"' . 

Or , call ur wr ite for mo re info rma1 ion. 


Quick-Tax Software is , .. ilablc for Xerox 820. 

IOM , P(' , Rad io Shack, l.)EC. Vecto r Graphic, 


onh star. ::md ot her CP/ M based co mpu1crs. 

DEALER DISCOUNT$ AVAILA.BLf; , 

® 319 Cl•wson St .oopr . eMQ~ S.I.. N.Y.C., N.Y. 10306 
ltd 1212) 351 -6143 
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TO DESIGN 
CS HT PU Wll\Il:O'J 
REPEAT 5 [FD 64.65 ID WHEEL POS PU BK 64.65 Rr 72] 
PU HOME RI' 36 FD 24.5 RI' 198 PD 
CEl·Il'ERPIECE 46 143 . 4 
END 

'IO WHEEL : INITPOS 

Rl' 54 REPEAT 4 [PENTPIECEJ 

PD LT 36 

P£PFA'I' 5 ['l'RIPIECE ] 

LT 36 

REPEAT 5 [PD RI' 72 PD 28 PU BK 28] 

LT 54 

END 


'IO 'I'RIPIECE: 

LOCAL "OWH MAKE "OIDH HEADIJi,K; 

1-'D BK 2 . 5 
TRIPOLYR 31.5 
'?U SETPOS : INI'I'POS SETI-! :OLDH 
PD BK 2. 5 
TRIFOLYL 31 .5 
PU Sfil'POS :INI'I'FOS SETH :OLDH 
LT 72 
END 

'10 PF:l\."'l'PIECE 
LCa\L "OLDH MAKE "OLDH HFJJ)!NG 
PU FD 29 PD 
REPEAT 5 [FD l Li RI' 72 ] 
PL'NTR 18 75 
PU SETPOS : INI'J'POS SE'J'n : OI.DH 
FD 29 PD 
REPEA'I' 5 [ED 18 LT 72 ] 
PENTL 18 75 
Pll SETPOS : Ir\ I'J'FOS SE'J'!i :Or.DH 
LT 72 
END 

'ID PE:t>fi'L : SJ DF. : ANG 
IF :SIDE < 2 [STOP] 
FD :SIDE 
LT :ANG 
PENTL :SIDE - .38 :ANG 
END 

'ID Pfil.1TR : SIDE :ANG 
IF :SIDE < 2 [SIOP] 

Listing 2 continued 011 page 134 



Everyone knows that the 
IBM Personal Computer'" does a ter­
rifk job of storing and manipulating 
facts and figures . Unfortunately, 
drawing conclusions from th.is infor­
mation requires printed reports often 
running into the thousands of 
numbers. Now, however, you can use 
FAST lllAPllS'" to replace aU those 
numbers with one simple to unders­
tand, pleasing to the eye, graphic 
report. 

FIST IBAPllS'" is the 
most recent addition to Innovative 
Software's EXECftln SIBIES'." lt 
converts the numbers from Visicalc• 
DIF. files, manual entry, or our 
EXICD'l'IV£ SERIES'" packages, 
including T.l.M: minto "graphi 
reports~ Graphi reports may be 
viewed on your color monitor or sent 
to any popular graphics printer or 
plotter. A graphic report can have 
scatter or line charts, pie charts, and 
two or three-dimensional bar charts, 
etc., all of which may be customized 
by the full graphic editor. This same 
editor may also be used o paint and 
draw characters or shapes to be 
overlayed on a graph. 

lf your meetings seem to be 
"bored meetings" rather than Board 
Meetings, then FAST IRAPllS'"is 
for you. FAST SRAPBS'" turns dull, 
boring, printed reports into exci ting, 
colorful "graphic reports''. Visit your 
local IBM dealer today for more in­
formation about FAST IRIPllS'"and 
our other products. Or give us a call. 
Either way, you'll be drawing col rful 
conclusions in no time. 

lnn~aie 
9300 W. I10th Sr., Suice 380 
Overland Park, KS 66210 
9131383-1089 
Telex 209542 
Circle 217 on lnqul.ry card. 
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Rugged, simple, dependable. 

RCA Interactive Data 
Terminals as low as $236:.. 

Reliable, portable RCA VP 
3000 series Interactive Data Ter­
minals feature: video and audio 

~; .= -_ : _ ~ -. output; color-locking circuitry for- -": · · 

~- sharp color graphics and rainbow­.	 free characters; reverse video; 

tone and noise generator; 20 and 
40 character formats; resident and 

programmable character set; LSI video and microprocessor con­
trol. All have a unitized 58-key, 128 character keyboard with flexi­
ble membrane switches, plus the features of the ASCII key­
boards below. 

VP 3501 Videotex Data Tenninal. (Shown) Built-in RF mod­
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
has expansion interface and 16-key calculator keypad. As low 
as$265." 

VP 3303 Interactive Data Terminal. Similar 1o VP 3501 , 
without modem or calculator keypad. Has selectable baud rates 
and AS232C/20Ma current loop interfaces. As low as $246... 

VP 3301. Same as VP 3303, without RF modulator. As low 
as$236." 

. . ,.and RCA ASCII Encoded 
Keyboards as low as $53.* 

RCA VP 600 series ASCII key­
boards feature: flexible membrane 
keys with contact-I ife over 10 mil­
lion operations; unitized keyboards 
are spillproof, dustproof with finger 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry; SV DC oper­
ation and 58-key, 128-character keyboard, selectable "upper 
case only.' 

VP 616. EIA RS232C compatible, 20 mA current loop and 
TIL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $84.• 

VP 611. Similar to VP 616 with B bit parallel output. As low 
as$64." 

VP 606. Sarne as VP 616, less calculator keypad. As low 
as $70.* 

VP 601. (Shown) Same as VP 611 , less calculator keypad. 
As tow as $53." 

To order, or for more information, call toll-free 800-233-0094. 

In PA,717-393-0446. Or write: 

RCA Microcomputer Marketing, 

New Holland Avenue, 

Lancaster, PA 17604. 
 RCll 

·OEM quanHty prices. 
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Listing 2 corililmed: 

FD :SIDE 
RI' :ANG 
PENTR :SIDE - 38 : ANG 
END 

'IO TRIPOLYR : SIDE 
I F :SIDE < 4 IS'IOF] 
FD :SIDE 
RI' 111 
FD :SIDE I 1.78 
RI' 111 
FD :SIDE I l.3 
RI' 146 
TP.IPOLYR :SIDE * .75 
END 

'IO TRIPOLYL : SIDE 
IP :SIDE 4 {SIDP l 
FD :SIDE 
LT 111 
1-"'D :SIDE I 1. 78 
LT ill 
PD :SIDE I l .3 
LT 146 
TRIPOLYL :SIDE* .75 
END 

ID CENTERPIECE :S :,..., 

FD :S LT :A 

IF· :S < 7 .5 [STOP] 

CENTERPIECE :S - 1. 2 :A 

EtID 

of the inputs lo the FD and BK com­
mands by two. 

We produced our completed design 
on a Houston Instrument Hiplot plot ­
ter using a plotter-interface procedure 
written by Pe ter Cann . You can ob ­
tain these instructions from Logo 
Computer Systems (368 Congress St. , 
Boston, MA 02210). Unfortunately, 
this interface .Procedure will work 
only with Apple Logo . 

A you can see from figure 10, our 
design compares pretty well with the 
original. The important point of this 
exercise is that a complex design can 
be broken down into simpler c:om­
pon nts. And this approach . which is 
part of the basic philosophy behind 
Logo, can be used to solve practically 
any problem.• 

Circle 268 on Inquiry card, ~ 







with 64K 
Installed 



Software Revievw 


The Graphics Magician 

Easy Animation with the Apple II 

Pete Callamaras 

AFrT/ lS 


Wright-Patterson AFB, OH 45433 


Suddenly, the lifeless blob grew legs ! And then slowly 
it rose and made its way across the room. It paused as if 
seeking something and then, with a heart-stopping lurch, 
turned and came straight for met The creature grew 
taller, opened a mouth tha t wasn't there just a moment 
ago, and charged .... 

Wow! I had just finished the test run on my first little 
adventure with an animated character on my Apple 11, 
and it worked. Now, don't get the idea I'm a great 
graphics programmer-no way! And I d idn't create this 
animated character the old tedious way with graph 
paper, pencil, and a shape table. I was using a program 

from Penguin Software, which is aptly titled The 
Graphics Magician. 

The Graphics Magician is a graphics-generating system 
that allows both the rank novice and the advanced pro­
fessiona l programmer to produce professional graphics 
images on the Apple II or Apple II Plus. In fact, Penguin 
Software claims that it was used to produce the games 
Congo and Goldrush (by Sentient Software). Basically, 
The Graphics Magician is an extension of other Penguin 
products, namely, The Complete Graphics System and 
Special Effects. Sections of these two programs have been 
included in The Graphics Magician, albeit in modified 

Photos 1 and 2: Two examples of pictures that can be created witl1 the Picture/ Object Editor of The Graphics Magician software 
package. Hundreds of these pictures can be stored in compressed form on one disk. 
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TA V1200 
MB HARD DI 


LT RNATIVEI 

Mass Storage for your Apple 111.. has always been a problem. On one 

hand, there were the exotic. expensive hard disks with no cost effident 
f'leans of backup. On the other hand. the Apple floppy drive lacked the 
peed and storage demanded by today's professionals. 

Vista's VJ200 offers both at an incredibly attractive price. 
fhe removable VistaPak cartridges offer 6 Megabytes of 
·emovable storage each and can be backed up like a floppy. 

Now hard disk storage and speed can be yours with the 
~dded capability of interchangeable media. The VJ200 
~limlnates the worries of head crashes. drive alignments, 
ost data, or backup with a new application of field-proven 
oppy technology'. 

VISTAPAK CARTRIDGE holds five SW' diskettes at 1.2 Mega­

~ each. Selection of the diskette is made by the pak 

articulator to present the proper diskette to the picker arm. c:--........~= 
 THE INNOVATIVE VISTAPAK 

CARTRIDGE CONCEPf 

~~~==l~i---1-

MICROPROCESSOR CONTROLLED SPINDLE speed ensures 
accurate recording and retrieval of your valuable data. 

The Vista V1200 also incorporates features such as; 
automatic recalibration of the drive if left unused for 2 Vi minutes, 
automatic diskette storage should the drive door be opened. 
and power conservation logic to insure nomore than one motor 
Is operating simultaneously to keep temperature down, and 
reliability high. 

The VistaPak cartridges hold 6MB of formatted data each. 
file removable cartridge allows you to keep duplicates of your 
valuable data as well as to keep separate paks for your 
accounting, wordprocessing. spreadsheet and other 
~ppllcatlons. No other storage device offers more in flexibilify 
and capability. 

Contact Your Local 
Vista Dealer Todayl 

WESTERN REGIONAL DISTRIBUTOR: 
Group 3 Electronics 
{213) 973-7844 or {408) 732-1307 

DISKETTE PICKER grasps the 
proper diskette and loads it 
into the drive accurately. 
The drive senses improper 
loading. and reclamps the 
diskette automatical~. 

M ICROSTEP SERVO CON­
TROL the drive automatically 
calibrates itself to each 
diskette individually. assur­
ing interchangeability of 
media between drives. and 
making drive alignment a 
task of the past. Our special 
servo can move in increments 
as small as 1/lOOth of a track. 
and even track diskettes 
recorded off-center. 

6MB PER CARTRIDGE 


The Vista Vl200 system uses an advanced OMA controller to 
insure data integrity, and to keep data moving at the maximum 
possible rate. 

Included with every system is software for Apple DOS 3 .3 ' ~ 
Apple PASCAL' "'. and MICROSOFT CP/M11

• . Also included is 
Ouickcharge. our proprietary. high-speed enhancement to DOS 
3.3, enabling a Sx speed increase. 

OTHER STORAGE DEVICES VS. VISTA Vl200 

SMB 
CAPACITY 

IMB) 

0.JSMB 

BYTES 
PER 2500 

DOLlAR 

4000 

APPLE HARD Vl200 APPLE HARD V1200 

DISK DISK 


Maybe you're not quite convinced yet. The best feature of 
the VI 200 is that it Is priced signifrcanto/ below the competition: 
S1549.00 I mfgr. sugg. list), and is available from your Local 
Dealer. See one today. 

VlstaCOMPUTER 
COMPANY. INC. 

1317 E. Edinger I santa Ana. CA 92705 
{714} 953-0523 1800) 854-8017 

Pl:l<H suDjea ro Cl'lange ""'thC>lA noric;e 

California only 1800) 262-1556 Circle 472 on Inquiry card. '"/!flplr CO"l'UlrY Ca. Inc. 
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Send today for our NEW full-color 
56·page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 
We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 

• 	Quality products 
at low prices 

• 	Available in small quantities 
• 	Fast Service 
• 	Money-Back Guarantee 
• 	Convenient TOLL·FREE 

ordering 

Fast Service by mail or. . •PHONE TOLL FREE 
1+800-225-9550 

Mass. residents 1+800-922·8560 
8:30 a.m. to 5:00 p.m. Eastern Tlme Monday - Friday ..----------...,
I Pteit>b hr!iil a new COfflpu1e• r~m.s catalag 10 

l ro"~n 
I
I 

SlR l;l 

OITY. STA lE ..... ZIPII P~rl-ON~E~~~~~~~~~~~~~~
I 

~~~~~~, 

I 11 r.r" w1u • nct S<>JI W10 10 bo•nu "°"" 	 I = Ne1>s. 
 CODE 11101

L_ -compiiterForms _ J 
78 Nol/is SL.reel, Grolon, MassachusellS 014 7 1 

A dM!l-lon or New England llusiness Ser-tice, Inc. 

At a Glance 
Name 
The Graphics Magician 

Type 
Graphics-gen rarion system 

Manufacturer 
Penguin Software 
830 4th Ave. 
Geneva. IL 60 I 34 
(3 12) 232-1984 

Price 
S59.95 

Autfiors 
M.:irk Pelaarsk1, David l ubar. and Ch ris Jochumsen 

format 
5 V. -inch rloppy drsk 

language 
6502 machme language 

Computer 
Apple " With Applesoft or Apple II Plus. 48 K bytes or memory and 
one disk drive 

Documentation 
32-page manual 

Audience 
Novice or exp rienced user wilh .:in rmeres1 1n graphic.5 

form . The result is a very nice package for the Apple. 
Many personal computer owners purchase the Apple It 

because it gives high-resolution graphics and color 
capability. But learning to use the Apple graphics 
capability well is not easy, and reading the necessary 
documentation is quite a time investment. This is why a 
program like The Graphics Magician is like manna from 
above. You don't have to go through a lot of agony to 
start putting animated graphics into your programs. 
Now, using The Graphics Magician is not a substitute for 
a good understanding of how the Apple puts those super 
images on the screen, nor will it take the place of good 
homework. But it will coax you into learning more 
because you can start producing high-quality images 
almost immediately. 

The Graphics Magician has three major features : 

•The Animation system, which you use to draw a pic­
ture, move the resuJting image around the screen, and 
give the image its screen animation characteristics. 
•The Picture/ Object Editor, which allows you to store 
many other pictures on a single disk and easily add colors 
to them. 
•The Super Shape Editor, which you use to control the 
size, scale, and rotation of the shapes you have previous­
ly designed and stored in the Apple shape tables. 
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There are also some additional utilities on the disk that 
will come in very handy during your sojourn into the 
world of graphics design and display. A binary transfer 
routine will be particuJarly useful to you. 

Animation 
Basically, the four steps you will want to take in 

animation are to draw something, make it change its 
shape in some pattern, make this changing shape move 
across the screen, and have the movement performed as 
smoothly as possible . 

Now let's look at these operations and see what The 
Graphics Magician can do for you. The fiTst two ope.ra­
tions are handled by a module called the Shape Editor. 
The third operation is performed by a Path Editor. And 
an Animation Editor takes care of the fourth operation . 

The Shape Editor. First, you actually draw a desired 
shape. It 's rather simple; you move the cursors around 
the screen via the familiar I, J, K, and M keys. What's not 
familiar is that there are seven cursors on the screen, and 
each one can be controlled individually or in any com­
bination of the seven. You use these lo produce what are 
called preshifted shapes. T his means that you can draw 
seven slightly different shapes to give your creation the il­
lusion of movement , and later you can move this set of 

+,p.- '""'" 

~: ; ll Ul•llll-Ff+l-l11H ~4 

00000000000000000000000000000 


ADALAB 111 11 •m•ll lab computer ay•lt1m wllh LAAGE capabllllla• Jrom 
1n111r&C::ll1rll Mlctowara, Inc. 

AOAL.l\B HARDWARE PACKS MOFIE f'OWEFI .. •!or collecllng dala and con· 
trolling your l•bot11tory lri9trument1. 11 1nclut1es a 12·bll analog volt1011npu1, a 
12·bll analog •oll•O• oulput, adig II el lfllH ll'lpula, 8 dig II el conttol output•, ii 
~2·b11 rHMlme clook and !WO 16-bft llm•ralc:ounlwa .•ALL ON A SING U: 
APPLE INTERFACE CAAD! 

QUICKllO SOFTWARE MAKES IT EASY . • . Slmple """'mande In BASIC give 
you con1ro1 or ell 1111.rdware 1ea1uras of ACALAB. S•mPI• proenima and ...y..10­
1.11• manualawl11 enable you to 9tort uaJng l'Qur ADALAB sys tem rlghl away. Ad· 
dUlonat eoltwllftl for laboratory •ppllcallona 111 •~allable al extra cost. A oom­
1Hele ,.,f.tt•t df1gno1tlc piooram la lnclucled 10 a1mm1you111a1 at! o J the hard· 
ware It wotl<ll'IQ properly and 11coun11ely. 

A • Save• 11111• by e1jm1natl11g manu•I caloulallona. 

D• 11 •HY 10 UH bec,.llH the manuals •nd 110l!ware are complete and well 
wrlt11>n.

A • sev.1 money by acid Ing convenience and ulllllY 10 older lnetrumenl• .
l • Ha.s a a~•t m•motY lo atora er1d orgonl1.1111~po1lmontal do1a. 
A•la HtHtll•: JI worb wllh maoy dltle•ent lnslrument.•1. 
. • Is mor11 accur•l• lhan a maier 01 Chart rocordlng. B • Is fully 1uppol1ed by e dedlcled team ol ac~e~llsla. 

GREAT PAICEIPERFORMANOE • •.lhe AOALAS Add·on Pechgewlt~ Inter­
lace card , cabin, 11elHesl modul11, OUICKl/QTM •ollwa<a and manuale Is 
aveHablo lod11y !or ONLY $415. 

Put a complll•, r111tebl• cotnpuler l)'lliltn In your laboratory FOR ONLY 
132115, lncludlng a '48K APPLE II+" computer, dial< d rive, graplllastloxl printer, 
video monitor and ACALAB Add-on Pac~ege. 

Send lo• FREE hardware and &oltware brocnuros or encloM SIO le< oom­
p1e10 manU•lt. For 1..1..1 11n1ice, call fn yotJr VISA/Master Ca1<1 older NOW, 
Dealer lri~ulrlea l1wl1ed! 'lrn~r~J ol AplJkCGmp111ei , l1K.

•m• INTERACTIVE MICROWARE, INC.•w• P.O. Box n1, Dept. B Stele College, PA 16801 
CALL (814) 238-829A lor IMMEDIATE ACTION ~ 
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shapes around the screen using another module called the 
Path Editor. 

A good example of the illusion of movement is a game 
called Threshold (from On-Line Systems) . In the game, 
the first screen is filled with birds that not only move 
around but flap their wings at the same time . The flap ­
ping movement is created by using the preshifted shapes, 
and the birds' basic Aight pattern is handled by the Path 
Editor. 

l found it easiest to draw the basic shape with all seven 
cur ors, then put the individual differences on each shape 
one at a time with individual cursors. This keeps all seven 
shapes in precise relation to each other. 

1 should also mention that there are two methods of 
making a shape: the point method, through which you 
draw the image point by point, and the block method, 
which uses large groups of points called blocks. You can 
choose whichever is applicable to your new creation . 

Once all of your drawing is done, you naturally wi.U 
want to save the image. But first you must compile it. To 
do this , hit one key (C) and enter the height and width of 
your shape by following the prompts. After the shape is 
compiled, you can test run it to be sure it looks the way 
you want il to. Then you can save it. On the first at ­
tempt , il may seem a bit awkward, but after about 10 
minutes you will get the hang of it. 

The Path Editor. This is a relatively simple module. 
Once you have drawn your figure, you use the Path 
Editor to tell it how to move across the screen. This in­
cludes horizontal, vertical, and diagonal movement, both 
across the screen and "wrapping around" at the edges if 
you wish. You specify a starting point for a reference and 
then simply trace the path it will follow. You can choose 
the number of directional urut:s the figure will move in 
and can "mix and match" as you desire. Several hints are 
also offered in the manual on how to save memory by 
making small paths and then combining the small paths 
into larger ones. 

The Animation Editor. This editor puts zip into the 
graphics. As you know, animation is achieved on a video 
screen by quickly drawing new images. The Graphics 
Magician gives you four methods for doing this. The 
simplest to grasp is to draw a figure in one place, then 
completely erase and draw it again in a different piace. 
This results in a somewhat jerky movement. In another 
method, only that part of the figure that needs to be 
erased is erased. T he result is a smoother movement. The 
two remaining methods are concerned with background. 
and each of the four has its own advantages and disad ­
vantages depending on the type of graphics you are. do­
ing. You have to make trade-offs between speed , storage 
requirements, flicker (presence or absence), shape restric­
tions, and finally whether or not you need to detect colli­
sions (such as youc shape getting shot). Again, the 
manual covers these requirements in understandable 
detail. 

Using the Animation Editor ls relatively simple. You 
entes- the animation method you want to use1 the shape 
and its path, and other data you desire. Once you have 
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saved lhese animation instruction , all that's left is to run 
it. This can be done with a very simple four-line BASIC 
program. 

The possibilities are very aptly demonstrated by Space 
Invader-type games in which you have several different 
shapes, which are all moving across and down and being 
deleted when a collision is detected (Le., you hit one). 
and yet they keep coming. Then when one set of invaders 
has been eliminated, another set is drawn lower on the 
screen, and they start their parade of destruction again. 

l found myself doing all sorts of interesting things with 
the program after playing around for only about an hour. 
You really will be pleased at the am unt of con trol you 
have over the entire action on the screen . 

The Picture / Object Editor 
ln addition lo these animation capabilities, you have 

two other modules at your disposal . The Pich.ire/ Object 
system aJlows you to draw several nonanimated images 
that can be "compressed" for efficient disk storage. An 
Apple normally requires 34 sectors of disk space per pic­
ture , but you can reduce this to 2 or 3 sectors per picture 
(although extremely complex images might take 5). T hus, 
you can ave hundreds of pictures on one disk in com­
pressed form. You can imagine just how useful this can be 
when you use graphics in an educational environment or 
in an advel,'\ture game. The.re are very few limits to worry 
about. You can put object anywhere on the screen , have 
them moving all around, and call on a remarkably large 
group of pictures for display. The manual gets somewhat 
technical on this point, but the authors make it as easy as 
they can for you . 

The Picture/Object Editor also has fairly powerful c t­
or capabilities. Penguin has included 8 paint brushes and 
108 colors along with an improved color-fill routine from 
its other packages (The Complete Graphics System and 
Special Effects ). The combination of these features makes 
coloring your pictures very easy. 

The Super Shape EcUtor 
The last major feature, the Super Shape Editor, is ac­

tually an extension of the Apple's shape tables . Using thi 
function , you can change color and scale of graphics im­
ages stored in Apple shape tables. You can put a large 
number of shapes into memory, and each shape's scale 
and rotation can be individually controlled. Of course, 
because you're working in Applesofl with the Super 
Shape Editor, things are slowed down somewhat. Think 
of the Super Shape Editor as an interface between the 
normal shape table and the screen . (Applesoft routines 
are interpreted by the Super Shape Editor, and the final 
result is then sent on for d isplay , much the same way as 
commands are screened by DOS before being acted on by 
the App1e . ) 

Other Features 
Now that I've covered a11 the major ystems and their 

subsystems, it's time to talk aboul some nice extras 

thrown in. These consist of a demonstration of The 
Graphics Magician showing how the various features all 
play together, an a nimated alphabet ready to be used im­
mediately in your endeavors (or modified if you wish) , 
and finally a bin ry transfer utility that not only moves 
your binary files between diffen:nt disks but also gives 
you the starting address and length of your binary pro­
gram . T his one utility will probably come in handy in 
any of your o ther programming efforts. 

I should also mention the somewhat refreshing and 
unusual attitude of Penguin Software regarding The 
Graphics Magician and other products: the disk is un­
prntec:ted! You can make as many backup rnpies as you 
need . This also means you will have access to the source 
code_ [ would like lo congratulate the people at Penguin 
for looking ahead and thinking about the user . For a 
change, a program is not hard to work with or fragile due 
to s me esoteric protection scheme. I also think this ac­
tion led to ~he rela tively low price of this program. When 
you 've used it for a while, you wUl really appreciate its 
cost / usefulness ratio. 

The manual is nice ly written, aJthough I did find it tar­
gete l a little more toward the advanced user . The infor­
mation will make even the novice fa irly proficient , but 
you will want to supplement the manual with outside in­
formalion on the Apple and its high-resolution color 
graphics system . 

1do have a complaint about the manual, and it applies 
to the ma jority oE manuals I have seen. Sometimes the 
most basic informati on is not included under the assum p­
tion tha.t it is too basic. I had a prob lem the first few times 
1 tried to get from one module of the program to another , 
lt seemed to me il took a long time to ferret out that s rt 
of basic information . I a1so would have liked a referen e 
card r at least a single page with the different commands 
and their abbreviations. Thal would have made the pro­
gram a li ttle easier to use. 

Conclusion 
The Graphics Magician from Penguin Sofrware is a 

s uperbly done graphics system that grea~l y simplifies 
putting. high-resolution graphics into your own Apple 
program . It is a fairly simple-to-use program that should 
appeal to both the novice and advanced Apple user. You 
can use the resulting graphics in any level program you 
wish. 

The first application that comes to mind is game , but 
the simplicity of the program makes it even more a.ttrac­
tive fo r educational purposes. The ability to store many 
different images, each with different movement patterns 
a.nd aJl on a single disk, makes thjs program even m -re 
valuable . 

Overall , l would recommend The Graphics Magician 
to anyone wanting to work with the Apple's high­
resolution graphics for whatever purpose , even if it 's only 
to play games. The program 's smoothness, simplified 
animation, and flexibility give credence to the name 
"magicia n ." This is definitely a program Apple users 
should have in their software library. • 
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I n three short years, TeleVideo 
became the number one independent 
suppher of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build ­
ing terminals with more performance, 
reliability, features and functions than 
the competition 

But al a lower price. 
ow TeleVideo has entered the 

even more competitive microcomputer 
marketplace. And we intend to 
repeat that success wilh the same 
basic philosophy: 

By providing big system perfor­
mance and fealures And TeleSolutions 
-a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 

TELEVIDEO'S TS 802 

AND TS 802H. 


THE COMPUTERS THAT 

GIVE YOU MORE. 


The TS 802 is TeleVideo's lowest 
priced computer. 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 
• Like modular design for easier 

maintenance. 
• High speed Z80A microprocessor 

with 64K bytes of RAM main memory 
- enough memory to handle most 
business apphcations. 
• The CP/M operating system, 

which is included at no additional cost 
to give you access to more micro· 
computer software programs than any 
other operating system. 
• An upward growth path through 

a unique multiple processor, building 
block architecture. 
• Dual 5~ inch double density 

diskettes with a miUion bytes of 
unformatted storage capacity 
• A high resolution, non-glare 

video screen with detached key­
board - just two examples of our 
innovative, ergonomic computer 
design. 

., 	 • Two R232C serial 
~ ports for a printer 

and modem. 

• And a high speed porl for plug-in 
expansion to a larger mulli-user; multi­
tasking TeleVideo computer system. 
• Bui suppose you need more stor­

age. TeleVideo's nexl model up. the TS 
802H, gives you all the same features 
of theTS 802. But instead of two Aoppy 
diskettes, it uses one floppy diskette 
and a 5Y<l-mch Winchester hard disk to 
give you 9.6 million bytes of unfor­
matted storage capacity - nearly 10 
times the storage for less tl1an twice 
Lhe price of the TS 802. 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than just single-use r~ stand alone com­
puters. 

When it's time to expand. simply 
plug them into TeleVideo's more pow­
erful TS 806 or TS 816 multi-user. 
multi-tasking systems. The TS 802s 
then become intelligen t, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment. 

With TeleVideo, there's no obso ­
lescence. Because of the unique multi­
CPU architecture and TeleVideo's 
multi-tasking software, the TS 802s do 
not have to be replaced as your data 
processing needs grow. 

TELESOLUTIONS. 

THE SOFTWARE PACKAGE 

THAT GIVES YOU MORE. 


Instead of offering you just a business 
microcomputer, TeleVideo is offertng a 
computer and software package 
called TeleSolutions. And instead of 

offering you just any soft­
ware. TeleSolutions'"' 

offers you the 
most popular, 
most versatile 
software: 
MicroPro'sot 
word proces­

·~•rlh~ sing WordStar '" 
_, and business 

~----......, planning 
CalcStar:"' 

puters with WordStar and ( 
gives you the quality text ed 
financial planning help you1 
If you do require more soft...,~· ~ . vu r 
CP/M operating system alfows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3,495'" or TS 802H at $5,995~ 
Tele Video includes WordStar and 
CalcStar for a special price of $500 ­
a savings of nearly $300. 

WORLDWIDE SERVICE. 
TeleVideo's small business computers 
are serviced by TRW's nationwide 
service network, and by distributors 
around the world . 

THE BmER BUSINESS 

SOLUTION? 


PROVE IT TO YOURSELF. 

Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you. Then bring that 
list to one of TeleVideo's computer 
dealers throughout the world. Sit down 
al a TeleVideo® computer. Study the 
TeleSolutions Package. Even try another 
computer. Compare the fealures, lhe 
functions, and the performance. 

And compare the price. 
We don't think you11 find a better 

business solution than TeleVideo and 
TeleSolul:ions. 

For details and the address of your 
local distributor call toll free 800­
538-1780. 
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Cambridge Development Lab's High-Resolution 

Video Graphics System 


James R. OeKock 

University of Wisconsin 


Nuclear Engineuing Department 

1500 Johnson Dr. 


Madison, Wl 53706 


Cambridge Development Laboratory of Watertown, 
Massachusetts, markets a high-resolution graphics sys ­
tem that enables S-100 computer owners to access some 
of the sophisticated graphics s.oftware used in many 
mainframe and large minicomputer installations . Used 
together, the Massachusetts firm's GGEN software and 
HR series video-graphics board have the unique capacity 
to emulate many of the attributes possessed by Tektronix 
series 4010 terminaJs. 

Probably the most striking feature of the HR-X/GGEN 
system is its ability to create graphics displays from the 
command codes produced by Tektronix PLOT-10 soft­
ware . This article will briefly introduce the hardware and 
software products which form the foundation of the CDL 
(Cambridge Development Laboratory) high-resolution 
graphics-terminal emulator system. 
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The HR-X Graphics Interfaces 
CDL's model HR-1 monochrome, ras~er-scan graphics 

interface represents the entry level of a multitiered 
hardware-product line; it can easily be expanded to the 
top-of-the-line model HR-4C, an interface capable of pro­
ducing 4096 colors. (Of this number, a user-selectable 
subset of 16 colors may be displayed at any given time .) 
intermediate products produce fewer colors (or gray­
scale levels on black-and-white monitors). 

Containing 327,680 bits of programmable memory, all 
HR-X interfaces produce clisplays with a minimum reso­
lu tion of 640 horizontal by 482 verticaJ pixels (picture ele ­
ments) cells. Vertica1 resolution can be increased, de­
pending on video-monitor characteristics, up to 507 pix­
els with one HR-X modification . 

The HR-1 is composed of three S-100 boards: the first 
controls the interface to the host computer, the second 
controls the display memory and its refresh circuitry, and 
the third contains output logic and 40K bytes of program­
mable memory for-storing the displayed image. 

Expansion beyond the monochrome HR-1 level is ac­
complished by installing up to three additional copies of 
the output logic and memory board . Each memory board 
stores 1 bit of information per pixel. An HR-1 graphics 
interface, with its single memory card, can control only 
whether each pj.xel is on or off. Color or shading capabil ­
ities require an interface that sto~es 2 or more bits per 
pixel. 

With the 4 bits per pixel stored by the HR-4C color in­
terface, the programmer can specify any of 16 possible 
logical colors for each pixel in the display . Each logical 
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At a Glance 
HARDWARE 

Name 
HR series. high-resolution graphics 1merface· n1e Dynamic 
Blackbo.ord 

Use 
Production or rascer·scan video dlsplay using any c:omb1nat1on 
of te)(l, special diaracrers. or graphics 

Manufacturer 
Cambridge Developmenl Laboratory 
36 Plea.sant St. 
Watertown. MA 02 t72 
j6 I 7J 926-0869 

Price 
HR· 1 lblack.·ancJ.wh11ej s 1200, HR-'IC 14096 LOkJrs/ B ~ 15, 
intermediate procluct5 available 

Dimensions 
3 to 6 s1<1ndard-slze S- 100 boards 

Features 
High-resoluclon 640- by 482-pl.11er displays; HR· I system can oe 
upgraded by adding additional cl splay memory; HR·X hardware 
can produce displays al the rate of nearly one-half mil lion pixels 
per second; includes CGEN software 10 produce hard copies /see 
Documen!'a!lon below/ 

Hardware required 
S-100 computer and video monitor jblack-and-whire monitors 
must have composire video. RS· I 70, input; color monitors may 
optronally have lhe timing lgnal Input separate from the display 
SfgnalJ; minimum 12-MHz bandwfelfh 

Software required 
U~!"r-wrirren programs and/or CDL routines fsupplfe{J on a-inch 
CP/M-tormat noppy dlslc with the purcnase of HR lnterfaceJ 

Hardware options 
Llghr pen: s 100 

Software options 
GRASIC S2Z5. GG N (see summ iy belowj S300. Grapnpdt 
(a plolting pfogram): 5300; 30 P<Jck<1ge by Sublogic.: 5200 

Documentation 
122-page manual inc1ue1es schernauc diagrams. rheory or opera ­
uon. and uum.y prograrns written 1n asSfmbly language. A COL 
technical note describes a ha1dware mocJlflcatron to increase me 
11ert1cat-d15play resolul.ion co as high as 507 pixels. depending 011 

the type or video monitor used. A 46-p;ige service guide· S25; 
dlagnmt1r disk /12 programs on an B·inth CPIM-rormat ftoppy 
disk): s I S; newsletter; rree of marge 

SOFTWARE 

Name 
GGEN. graphics terminal emulator 

Type 
Utilliy; used with HR series or graphics t>oards 

Manufacturer 
CambMge Development Laboratory 
36 Pleasant SL 
Waiertown, MA 02172 
j6 17) 926-0869 

Price 
5300 

Formar 
8-•nch floppy disk. CP/M format 

Language 
GGEN Is supplied In page-relocatable rormat; converted ro 
e1eecurable rorm oy support programs supplied on the GGEN disk 

Hardware required 
Any S· 100 computer wft11 zaq processor using CP/M jor CP/M·likel 
operacing system . CDL's HR-X graphics inrerface 1s requfred: a 
modem may be needed to link wtth a remote malnrrame com­
pu1et running PLOT· fO and to maximize GGEN usefulness 

Documentation 
2S·page man ual 

Audience 
Anyone who w1.s11es to use Tek!Jonix PlOT-10 ap~JC.atlons soft· 
ware or other software that can dnve Tektronix 4010 series ter­
minafs 

color points to a corresponding color-intensity level. This 
level is found in a user-programmable translation table 
located on each memory board . The intensity level 
selected from the table is fed to the DAC (digital-to­
analog converter) located on that same board. The DAC 
subsequently drives one of the electron guns found in a 
color monitor, thus creating a physical color. Each 
logical color is made of three different intensity levels, 
through not necessarily the same level, for each of the 
red, green, and blue electron guns. 

The model HR-4C can simultaneously drive one color 
and one black-and-white video monitor. The HR-4 inter­
face, which also uses a total of 4 memory boards, dis­
plays 16 shades of gray and can be upgraded to a HR-4C 
color system if desired. The manual accompanying the 
graphics boards includes about 20 pages devoted to 
schematic diagrams, parts lists1 and theory of operation. 
The HR-1 interface is shown in photo 1. 
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Controlling the Interfaces 
The graphics memory of the HR-X interface is not con­

nected to the S-100 bus's address lines. Instead, access to 
the graphics interface is through eight contiguous, user­
selectable input and output ports. 

An internal 19-bit register, the cursor, contains the ad­
dress of one screen location. This HR-X register ls set by 
sending the desired cursor address to the appropriate 
ports. The current cursor location can be determined at 
any time by reading the same ports. 

A second internal register is 4 bits long and is caUed the 
cursor-data register. The value placed in this register by 
the user's program ls written to the screen memory ad­
dress specified by the cursor, with each of the register's 4 
bits directed to a different memory plane (i.e., the mem­
ory boards) . If fewer than four memory boards are in­
stalled, the corresponding bits of the register are ignored. 
Expanding the system to include more colors or gray­
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Photo 1: Cambridge Development Labomtory's HR series of mster-scan video graplrics boards. These boards produce high-reso lution 
(640 by 482 pixels) v ideo graphiC5 . Tire user has software access ta a 640- by SU -pixel grapl1ics memory, and the 5-100 system is 
capable of plotting at a rate of nearly 500.000 pixels per second . Tli e HR-l 1110 11ochrome interface, pichJred here, is composed of th ree 
5-100 boards. If the user later requ ires gray-scale or color rnpabilities, additional memory boards may be added. CDL has nanred its 
HR-series product line The Dy namic Blackboard . (Pliotograp/1 by CDL. ) 

scale levels does not affect the operational speed of the in­
terface, and software commands a.re designed to adapt 
readily to the hardware actually presen t. 

The 8-bit crawl command, the basic instruction for 
reading from and writing to the screen memory, causes 
three distinct operations. First , the contents of memory at 
the present crnsor location are read ; the computer may 
optionally determine what was on the screen before the 
instruction is completed . Next , the 4-bit contents of the 
cursor-data register can be written to screen memory . 
Finally, the cursor is moved one step in any of eight direc­
tions . 

The write-byte command permits eight consecutive 
crawl commands in the same direction to be performed . 
The write byte instruction consists of Os and l s that have 
control over whether or not the contents of the cursor­
data register are to be written to the eight successive 
screen memory locations. 

The rnrsor adjust command may be used to move the 
cursor 1 to 16 steps in any of the 8 compass directions. 

The aux iliary command is used to clear or set the display 
to a desired state , scroll the screen up or down, or reset a 
light-pen flag. 

Using the commands described above is as simple as 
sending a byte to the port associated with each com­
mand. The HR-X manual provides assembly-language 
source list ings for a variety of routines, including one 
that draws vectors on the screen. A hardware service 
guide is a lso avai lable . 

HR-X Software 
Several software packages are provided with the HR-X 

graphics in terface. CGEN, a character-display program 
wri tten by COL, lets you access three character sets and 
can be incorporated into a CP/ M disk operating system. 

Characters are usually displayed in an 8- by 16-pixel 
format . They are created with CDL's character editor, 
and another program, LOADC, installs the character file 
into memory. The DUMPSCRN routine will print the 
contents of screen memory on an IDS (Integral Data Sys· 
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TEK 2200 MULTI-PURPOSE THE PERFORMANCE/ 
OSCILLOSCOPES PRICE STANDARD 

Tek's most successful 

scope series ever: At $1200-$1450, 


it's easy to see why! 


In 30 years of Tektronix oscil~ 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Serles. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliabili ty they 
offer at a surprisingly affordable 
price . 

There 's no compromise with 
Tektronix quality : The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors . And 
obviated the usual cooling fan . 

Yet performance is written all over 
the front panels. There 's the band­
width for digital and analog c irc ui ts. 
The sensitivi ty for low signal mea­
surements. The sweep speeds for 
fast logic famil ies. And delayed 
sweep fo r fast. accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information , through the Tektronix 
National Marketing Center, where 
techn ical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 

probes, operating manuals , 15­
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representat ive. 

ORDER TOLL FREE 

1-800-426-2200 
Ask for Department 10342 
In the state of Washington. 
Call (206) 253-5353 collect. 

'Price ~OB Boavnr1on. OR Price subfecl lo ct\ange . 
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Get The Most From Your NEC 
PERSONAL COMPUTER 

With RACET COMPUTES Software 
and HARDWARE!!! 

* * * * * NEW· NEW· NEW ·NEW· NEW · NEW · NEW * * * * * * 

RA.CH RK·418 MULTIPLEXOR 

Sdlools - Businesses - Word i>rocessmgl ' ! The RACET MK41ll Mull1plernr allows mult1pro 
users 10 Sllare the same mass storage, whether II ~s floppy disk or lluJ RACET H~rd 01 • Th!! 
Mulll exor Is fully supported under lhe RACET 'Everything' DOS. Users can work In mixed ROM 
BASIC and CPIM Call Com~l<ble modes. All users can request in lorma11on md be wrillng lo the 
dlsk$muUaneousl)'. ihe mulliptexor oot 0111~ provides aoost·elll!thve solution to users 1equ1rlng 
mllltiple oom11111ers. but also pro vides the pow~r 01 sharing data . 
4-Port Mux $745 	 S·Port Mui S945 

CALL FDR LOWEST HARD DRJVE Pf!ICES FOR NEC 

RACET NECDOS fOR YOUR PC·SOOO AND Pc-38001 ! THE 'EVERYTH ING" DOS!!! S225 
Has ROM 9ASIC mode. HasCP1M• compallbll11y mode Works 1nboth modes l'lllll lhe RACET RK 
4Ja Multiplexor lor sh~red disk e1>virnnment Supports the RAGET Hard Oisk 1n bolh modes and 
opllonally with the Mu[\iplc•o•. 

RACET HECDOS does more lot yollt PC·8001 1nan any other DOS. ll 's laster . more elllcieo1 anu 
- e•sler lo 11Se. It's loaded w11h eictra features 10 let you stretch lhe limits or your s~slcm . 

EMP"~SIZES INTEGRITY. 0 MOUNT or REMOVE coinmands. Excellent pro1ect1Dn lrom 
Improper diskette swapping. File password prolcc11on. 
ADVANCED FEATURES. All DOS lune1tons and oommancls mily lie used dnecity 1n aBASIC pro · 
graml'I Special RUH option allows merging ol programs. 1e1a1nlng all valiabtes 10 memeory 
Fo:ed bloc.I: s.panned records. AUTO and DO commands. Machine language loads and sav.s 
MATPRINT and MATINPUT 10 disk. Complete dimtory. All supervisory calls dOC'llm~nted and 
ava~al>le to the machine l.ulguage programmer . Supernp and omer extensive ul1ilt1cs

* NEW • ELECTRIC PENCIL" * * S911. 9~ 
-	 TliE most popular Mlciooomputet Word Processor In I e world now available on the NEC"l l'llth 

many added features. Embedded prtnl commands. Print fmm memory and d•S~! ! Sertab e t;ibs 
Indent and hanging indtml. l':!rallel. Serial. and Vid<o dri,e.rs DICT AMATIC cisse11eco11l•ol lor 
trans1"ting dielated mllSSJgest •Ana much more!! ! Masi features ol word p1ocessors costmg ~ve 
limes as mt1thl !! Runs on 32K or 64~ sysleml !! Works mmulti -user en,i<onment with the RK418 
Mllftiptexo1! !!1 

* HEW * ElECTAIC SPREADS~EET .. * S7S 

ABASIC Spreadshee1 pr09ram lor the PC-8001 . Ariylhing you work with columns and rows and a 

c.ilcutalor belongs on 1he £ledrle SpreadsheEt Results lormaned lor screen or pnnter. ·w11a1 1r 


-	 questioru answered. Pll lorecast. Personal budget. Real estate tnveslme111 Ne! worth lorecasl 
Cash llow estlmales. Business forms. Works on 32K or 64K system!!! 70 opera1ors plus 
histogr.Jm plot, rn'ise spreadsMat layout . and more. Select preprogrammed operators lor 11ne. 
column, or cell c.i!Clllations. Set column Widths and number al decimals . Man11BI and dosh!lle 
include ?2 eicamptes• 

• HEW • ADV~NCED PROGRAMMING BAS IC * • s~o 
THE functions and oommamfs In this paclr.lge give vou extended co111101 over d~ta and your 
PC~I system. Tllfse extensEOns to NBASIC pr0\'1de oompPe1e conversion ot time and dale 
lurn:tloos including days between dates and Julian dates Extended stnng funttions 1nclooe 1us ­
tify, truncate . cenler, rotate . lranslale. shill , pac • and so;uch. Array l•ncbons include masked 

-	 se<11ch ol bolh sorted wd unso rted arrays. and Insert in sorted arrays . 
MULTl·KEY SORT " MKS'" S6C 

SUPER FAST Macllmc Language In-Memory Sons . TI1ree key so1t on 500 elements in 4 sec· 
oods!!! Simple one-line BASIC luottions · SORTV ind SORTG VERBS Mixed asellnding and 
descending k~ 

BASIC PROGRAMM1NG UTILITIES "8ASUTIL" S60 
COMPRESS . EXPAND , PRETTY. XREF Cross Relerence Uli11ty Great ror modelmg, debugu1ng 
and slmctunng BASIC praorams. 

Kfs-BO KEYED FILE SYSTEM "KFS-80' S1 50 

MACHINE la11guage BASIC ISAM ulility priwldes kll\'ed and seq~enl1al access to mulllp!c l1ros 

Simple 1n1enace 10 BASIC. Slnary 11ee k.eyed-11 e1Mex sys1em provides rapid access 10 rncords. 


CONVERT TRS-80" PROGRAMS TD RJ\CET NECDDS 

WITH ' f'ROTflAN' S99 .95 

COMPl.ETEutil!U.s for f~e translerand BASIC program CG1rvers1on . MOO 111 d•s enes ITl<IY tie read 
directly: MOD I and fl l'ia RS·Z32. Trans1e1BASIC programs. data hles. or machmc t.in~ua~e liles 
NO SUPPORT !s provided lor conversion of mathtJIC tan11uage !oles or PEEK·s. POKE's or USR"sto 
luoclion 011 PC-8001. Substantial knowll!dge ol TRS SASIC and BASIC rell1111ed Poe aDe 
desl~ned lor so1tware authors. 

• TRS·OO IS A TRADEMARK Of Tl<llDY CORPOMTION 
• CPIM IS A TRADEMARK OF DIGITAL RESEA.RCH 
• ELECTRIC PENCIL PEllCIL IS A TRADEMARK Of MICHAEL SCHRAVER 
• ELECTRIC SPREADSHEET IS ATRADEMARK OF DAN G HAflEY & ASSOCIATES 
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What ls PLOT-107 
Since the late 1960s, Tektronix 1nc. has developed a series 

of text and graphics terminals primarily for large and 
minicomputer systems. Th ese terminals display incoming 
data as either text or high-resoh1tion vector graphics (drawn 
on a storage-type cathode-ray tube). PLOT-10 is Tektronix 's 
package of utility programs that func tion as tlie user inter­
face to tire tenninal. 

Tl1e earliest versions of PLOT-10 allowed FORTRAN pro­
grammers to create graphics through a series of ca l/.s lo the 
PLOT-10 library . Numerical data , frequently tlie endpoin ts 
of vectors, are converted by PLOT-10 into command se­
quences that are passed to the display device. This frees the 
programmer from writir1g the complex subroutines necessary 
to control the display . 

In the past decade Tektronix has extended PLOT-10 to the 
point tliat it accepts Englis'1-like statemen ts and produces 
higlr/y complex images . It is presently used by a large number 
of educators, industries. and commerirnl organizations. 

tems) Paper Tiger printer. The editor, LOADC, CGEN, 
and DUMPSCRN programs, written in assembly lan­
guage, are included with the purchase or any HR-X inter­
face . Optionally available is GRASIC, a graphics­
oriented BASIC built on Processor Technology's 
BASIC/5 and expanded by CDL to drive the HR-X inter­
face. GRASIC also has the ability to call DUMPSCRN . 

GGEN 
CDL's new GGEN software is a highly versatile pro ­

gram that includes all of CGEN's functions and, addi ­
tionally, provides high-resolution graphics capabilities 
not previously available to S-100 computer owners. 
GGEN can translate Tektronix PLOT-10 terminal-control 
sequences into commands that can be directly executed 
by COL hardware . This allows you to emulate many of 
the functions of a Tektronix series 4010 terminal with an 
S-100 computer, the HR-X graphics interface, and a 
monochrome or color video monitor. 

CDL's software can optionally scale incoming data to 
compensate for the differing resolutions of the Tektronix 
display and the HR-X. GGEN has Tektronix-like Alpha 
(character display) and Graph modes, and each mode can 
access a menu of functions. Some of the available func­
tions follow: 

Alpha (text) mode menu selections: 

1 . select one of up to three character sets for current use 
2 . character overstrike enable/ disable 
3. 	set or clear tab at current cursor position 
4. 	direct cursor to any screen location 
5 . produce a copy of the display on a graphics printer 
6. generate a half linefeed on the screen 
7 . clear screen and reset the cursor to "home" position 

Graphics mode menu selections: 

l. select vector type to be solid, dotted, dot-dash , short 
dash, or long dash 
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Why pay hundreds more for 

a four (as in QUAD) function IBM PC board? 


Thi m,1y be the only bo.ird you nt'ed to 
ex pand your IBM persona l compu ter. Stan­
d.lnl wilh 1hree fun tiolls; memory up to 
256K. ··hick/c.1lendar with bat tery back-up, 
Jnd ,1 s ynchronou seri,11 (R5232 ) port , 
( OM I or OM2). On t he s.1 me bo;ird a 
p.ir.1lld pri nter por t c.rn bl' <lddE"d for an E"X t r .1 
$50. All th" opti ons you may eve r need if you 
h.w., the rolnr g raph ics ad.1pter. If you h.1ve 
the monochrome/printer .1daptcr, you c.rn 
s.we the $50. unless you plan to run two 
p.1 r,1lld interf.Ke prin te rs. Or you m.1 y add 
this optio n l.1ter if needed. 

No corner cutting here 
You m,1y th ink tha t s ince this bo<lrd costs so 
mud l less t here ha s tu be .i c.1 tch. The c.Hch is 
you h.1ve to pu t th bo.ud in yourself. and se t 
,, swit ch to te ll your rnm pu tE"r th r bo;ird is 
there. lt"s all done in less than te n minutes. 
Our cll'.lf ins t ructions wi th illust r.1 1 io ns m.1ke 
it ,, sn.1p. The boud is a fou r l.1yE"rdesign w ith 
rnws o f nine memo ry ch ips for full par ity 
checking. E.ich board is sold C'r m asked , si lk 
screened, .rnd h.1s go ld pl.cited cont.1cts. The 
memory chi p locations Me .1 11 socketed . Al l 
rompo nents »re premiu m ;:r.1de, mee t IBM 
pe rfnrm.rnce specifira t ions. and a rc burned 
in and lt's ted prior to shi pm n L Th<' highly 
r.1 ted dl'sii-;n is we ll proven with severa l 
thous.rn•I bo.irds in the field providing rdi.1ble 
srrvin « 

How much memory? 
WcoffN thr board wit h 64K. 128K, 192K, o r 
256K of memory . Buy on ly the m('mory you 
need nr you r budget illlows. Quite fr ,1 nkly we 
don ' I think you c,1n p ut your o wn u n t('stcd 
ch ips c:in ,1s ch e.1 ply, .H1d ours .He prim<' 111 
ch ips , burned in, tested, .lnd w,ur.1nt i.,d for 
one y<•.u. w.. h.1Ve found the '102K board lo 
be th l· mus t popul,,r be ;n1se coupl E"d w ith the 
M K in your com put e r th is gives you .1 f ull 
256K of mt•mory. The bo,1rd c.rn hold up to 
256 K (., tut .1 1 of JZOK wit h the 64K in lhl' 
r l. 

Clock/calendar & clip-on battery 
Th.1t rou nd thing in the pi lu re is,, lithium 
b.11te ry . It m.1y last .1s long ;1s five yc-.irs s inn• 
it is only nl'C'ded when the co mpute r is turn ('d 
off. Noll' thl' holdt•r it is in . h l' under $4 .00 
b.1 t1 e ry just s lips ou t .ind,, new o n<' s lips in. 

No so ldl'ring rE"q ui rcd ,1s with Sl>m (' othE"r 
clock boards . The clockk.1 le ndM sets t he time 
"'"I d.1 tC' whrn your compu tC'r is lu rtwd o n . 
This is done with ,1 progr<1n1 w hi h we se nd 
you on,, diske lt <' . The cl<1ck on thr bo.,rd is 
se t using the IBM D 5 com m.rnds TIME and 
DATE. 

The offer you houldn 't refuse 
Our s pre.1ds hee t off•·r ing, SU P ERCALC. is 
the brs l onr we h.we set•n fnr thC' I . It h.1s 
,, 11 the fc.1 tures of the p<1pu l.1r VIS I ALC 
progr.1111, wi th somee t r.1 fe,1turrs th .it m.1ke 
it much mor(' us<'f u l .111d conv('nit>nl . SUPER­

AL wi ll addri>ss up to 512K uf me mory 
.1nd if you order it w ith your bo.ird we will se ll 
it to you fo r the unh1•.l rd of pri c<' o f $ 176. 

This offer is ollly ,1V,1i1,1ble at th•· timt' you 
o rder you r bo,1rd. 

When you buy from us? 
Service .1nd s upport .ue the kt•ys wh<'n you 
buy .m y product. How m.rny m.1il 11rd('r 
comp.:iniC's t.1kC' the trouble lo w rilt• thPir 
own ins 1,1ll Mio1i ins truct i<> n s? Ho w 111 .rny 
indudc· sdw m.1t ics wi th lht>ir b1l.lrd s? !low 
m.rny llffer .i di.1g nostic pm~ r.1 m for jus t $ 10 
that le t 's you che«k ou t you r bn.1rd so you 
do n't s<•nd i i for SC' rv ice until you know tlwre 
rC'.11ly is ,1 problem? Wh11 C' lse ch.1rf;C'S no 
t'xlr.1 for credi t card s, D fcf' S, or shippini: 
ch.ir~C' . ? How m.rn y will f.1c<' 1~ur .1c id t1•s t ? 

The acid test 
Qubil' Oistribu ting 1:ivcs you our JO d.ly 
5,1 t isf.KI ion gu.u.1 n I t'C' o n .1 11 bo.ud purch.1SC'S. 
If you .ir•· not n irnplt·t<•ly s.1 1isfil'd w1• will 
rt turn th•· en l ir(' l'<1St "' )l<>ur purdMsr .l s 
well .is l"'Y th<' pns t .1~ e to rc t u rn 1t . If you r .1 n 

i-;et one o f ou r cnmpi't itors to r;ive you till' 
sa mC' gu.irantet', buy ,lny o the r bo.ud y11u 
th in k compares .1 11<1 return the 0 11 (' Y<'ll don 't 
li ke . We're no t worriE"d bec.lll sl' we know 
which one you' ll keep. On lop ,, f th is we 1: ivl' 
you a o ne ye.ir p.1rts ,1nd l.1 bo r w.1rr.111 t ..rnd 

a o nC' ye,ir cxte ndl'1I w,uranty for $50. W.>r· 
r,1nty re pairs ,u e chine in 48 hou rs or we wi ll 
se nd yo u ,, nC'w bn.ird. 

FREE SOFTWARE 
S1.1perDisk and SuperSpooler Software 
lets you use your board as fast accessing 
disk space and a' a printer buffer. 

TO ORDER BY MAIL SEND: 
- your name and shipping address 
-memory si:ze. Optional printer port? 
-software and cables you need 
- daytime phone number 
- California resrdents add t1~% sales tax. 
- Company check or credit card num~r 

and expiration date. (personal checks 
take 18 days to dear.) 

TO ORl>ER BY PHONE: 
(213) 870-3718 or (805) 481-9829 

PRICES: 
64k $375 192k $499 

128k $439 256lc $599 
(includes async port, memory, duck/cal­
endar, SuperDisk and SuperSpoolers.oft· 
ware) 

omoNS: 
Parallel Printer port Sso 
Ci1ble for parallel printers $35 
Cable for Modem or Serial Printer $25 
Mc.>mory Diagnostic Oiskt>tle $10 
SUPERCALC by Sorcim $176 
DBase U by Ashton-Tate $488 

SHIPMENT 
We pay UPS surface charges. UPS blul' 
l.1bel air service $5 extra . Credit <'ard or 
bank check orders hipped .same day . Per· 
son.11 or company checks take 18 days h• 
dear. 

QUBIE' 
DISTRIBUTING 

918 VIA ALONDRA 
CAMARILLO. CA 93010 
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Alpha/Graphics menu selections: 

1. select color intensity or gray-scale level 
2. 	select CRT gun (red, blue, or green) and set with inten­

sity level specified in Step 1 
3. 	scale Tektronix coordinates to CDL coordinates 

GGEN defaults to the menu selections that most closely 
match the characteristics of a Tektronix series 4010 ter­
minal. GGEN can also serve to display text or program 
listings. The HR-X memory can store 26 lines of 80 user-­
defined characters. In addition, GGEN can reproduce 
any screen image of text and graphics on Florida Data 
Corporation's model BNY high-resolution dot-matrix 
graphics printer. 

GGEN is one of eight CP/M-format files on the dislri­
bution disk supplied by COL. The contents of the GGEN 
package and the function of each file are 

GEN.lMG - a page-relocatable file of GGEN code 
EDIT.COM - a program to edit and define character 

sets 
DEFAULT.CHR - an example of EDIT output 
DEFAULT.IMC - default page-relocatable character 

set 
CHR2IMG.COM - converts a .CHR file created by 

EDIT into an .IMG fiJe 
BUILD.COM - creates a page-relocatable file from 

two Intel-format .HEX files produced by the user's 
assembler 

MERGE.COM - joins various page-relocatable files 
into one .IMC file 

LOADING.COM - transforms an .IMG file into a 
.COM file with all addresses correctly located 

Some of the programs are used in succession to pro­
duce an executable binary image of GGEN together with 
the user-defined character sets. The programmer may 
specify the starting address for GGEN to be any page 
boundary in memory (i.e., hexadecimal 0100, 0200, etc.) . 

A typical configuration with one character set will re ­
quire approximately 4.6K bytes of memory. GGEN may 
be installed as either a part of the operating system, func­
tioning as the CP/M-console output device, or as stand­
alone code that may be linked to any high-level language 
program capable of calling assembly-language subrou­
tines. 

The four or five steps required to customize GGEN and 
its default character set to the desired starting address can 
be completed in about 20 minutes. Although CDL pro­
vides some guidance, integrating GGEN into CP/M will 
require a little time; a working knowledge of CP/ M's 
structure and 8080 or ZBO assembly language is highly 
recommended. A ignificant number of PLOT-10 users 
can be found in many educational, industrial, and com­
mercial organiza tions; thus, the range of potential ap-
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Eid S111 Bus Sin111 Board Co10111r and Mem r1 Confusion 

The S100 bus has come a long way. 
The old standards, 64, 8 or even 2K of 

memory, and separate boards for 1/0, 
processing, floppy control and ahost of other 
functions, are obsolete. 

If you use S100 boards, that's great news. 
And bad news. 
The great news is you can buy, off the shelf, 

incredibly sophisticated S100 single board 
computers and memories. 

Now the bad news. 
With different prices and 

features on dozens of available 
boards and the fact that some 
boards are still more 
sophisticated than others, it's 
ge.tting tough to decide what 
boards to buy tor particular 
applications. 

Intercontinental Micro Systems can help. 
Call or write today and we'll send you 

information defining thestate of the art in S100 
bus memories and SBCs. We'll explain OMA, 
memory management, vectored priority inter­
rupt inputs, RAM disk,parity error detection, 
window deselection and ahost of other newly 
available features. 

There is acatch. 
When you call or write,we' ll tell you about 

our super-sophisticated CPZ-48000 single 
board computer,our 256KMB-100 bank 
selectable or linearmemory and acomplete line 
of personality boards that allow you to easi ly 
interface with anything from floppies to 
winnies, including printers and modems. 

Call or write today and find out how 
Intercontinental Micro Systems can solve your 
S100 bus SBC and memory problems. 

We think once you know 
state-of-the-art, you'll want 

· I Intercontinental Micro. 

1733 South Douglass Road, Suite E Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
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(2.a) (2b) 

Photo 2: Comparisor1 of the COL raster display and the Tektro111x vector tem1inal. Photo la's grap/1 was created 0 11 a Tektronix 4012 
tenninal by software running on an IBM 3701168 computer; the "image"' was transmitted in PLOT-10 fonnal . Photo 2b sgraph was 
done on CDL's HR-1 interface and GGEN graph ics-temtinal emulator sofh.oare; the v ideo monitor is a Video 100 by Leedex. The 
same command codes for photo 2.a were translated and scaled by GGEN fol' display by the HR-1. (The image is somewliat com­
pressed vertically d 11e to the format restrictio11s of tire camera used to produce the photograph .) 

plkal:ions for the GGEN/ HR-X system is quit.e large . 

Application Example 
The Iowa Plasma Physics Laboratory at the University 

of Iowa's Department of Physics and Astronomy has in­
corporated the HR-1 graphics boards and GGEN soft­
ware as part of a microcomputer system that collects and 
processes data produced by various research experi­
ments . The HR-1/GGEN interface duplicates many of the 
functions of a Tektronix model 4012 terminal at about 20 
percent of a new 4012's cost. This price comparison, 
however, does not include the cost of the microcomputer. 

Data is collected from experiments and transmitted to 

the university's IBM 370/168 and Prime 750 computers 
by a Cromemco Z-2 system. After returning numerical 
results , the large computers calculate graphic representa­
tions of the data and transmit the "image" in PLOT-10 
command format. A short Z-2 routine intercepts the 
codes and sends them to GGEN for translation and subse­
quent display on a video monitor. 

Photo 2 represents a comparison of images produced 
by Tektronix and CDL graphics systems. Photos 3a and 
3b are examples of other displays produced at the Uni ver­
sity of Iowa with the HR-1/GGEN graphics interface. 
Listing 1 is the hard-copy representation of photo 2b, 
created by a GGEN routine on Florida Data's model BNY 

Photo 3 : Other displays produced on tl1e CDL system. COL 's HR-X/GGEN system allows 5-100 computer owners lo produce /iighly 
complex displays in a simple and straightfonnard mmmer wit }1 Tekt ronix PLOT-10 software. 
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DOWNTIME RECORD 

PER EXPERIMENT 


CALENDAR 1980 


P8R CE:Ni or TOTAL 
OOWNTtt1f: 

127'\ hr~. l 

Legend 
D EXP l 

~EXP 2 

IEXP :'j 

Listing 1: Heird-copy repre5entation of photo 2b. This listing was produced by CCEN on Rorida Data Corporation's model BNY 
high-resolution dot-matrix printer. GGEN nmst be installed in a CPIM-compatible operating system environment. COL 's latest 
release of CGEN lets yoi~ merge your own custom hard-copy software with the GCEN code. Thus hard copies may be generated on a 
wide range of peripheral devices . including multicolor plotters. CGEN responds to a Make Copy command in the PLOT-10 language 
transmitted by a remote computer. 

Photo 4: This display was produced by a CDL model HR-4C 
color interface. The six-board HR-4C allows the programmer to 
select 16 colors for use at a given time from a 4096-color "spec­
trum ." CCEN menu selections include color options. (Photo 
provided by Cambridge Development Laboratory.) 
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printer. Photo 4, produced by COL, shows a display 
generated by the HR-4( color interface. 

Conclusions 
CDL's HR series of S-100 graphics boards is designed to 

expand in concert with your requirements. The graphics 
boards are thoroughly documented, although the manual 
could be improved by including a few more programming 
examples to highlight the commands for controlling the 
interface. The light pen, optionally available with the 
HR-X, is somewhat insensitive . Video monitors must be 
adjusted for maximum brightness to compensate for the 
problem . 

GGEN automatically scales PLOT-10 command se­
quences to fit the HR-X video-display format, a feature 
that the user can disable. A routine, which is included, 
can produce hard copies of any video display on a 
graphics printer. 

Finally, GGEN has been marketed for a while; conse­
quently, the few errors in the first version have already 
been fixed. GGEN's overall performance is highly satis­
factory , and the software is easy to use. Note, though, that 
GGEN requires a ZBO microprocessor for execution .• 



"My computer helped me write 

The Final Encyclogedia. Iwouldn't trust 


anything less than Scotch®Brand Diskettes 

to make a long story short:' 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business· 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product-
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand , and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before ii 
leaves our factory, and certif ied 
error-free. So you can expect it to 
perform exactly right. 
Scotch 8" and 5 V4" diskettes are 
compatible with computer/diskette 
systems like TRS-80. Apple. PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you , call to ll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Record ing Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 

If it 's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M Hears You ... 


3IVI 
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Softwware Revieww 


Executive Briefing Systent 

A Color Graphics Development System 


for the Apple II 


It takes a lot oE time and 
effort- not to mention visual 
ma terial- to plan, rehearse, and 
prepare an effective slide presenta­
tion . Ordinarily, you jot down your 
ideas, gather supporting material. 
and have the company graphics 

Peter CaJlamaras 
AFIT/ LS 

Wright-Patt.erson AFB, OH 45433 

department produce graphs, charts, 
and other visual aids to support your 
presentation. Depending on the 
material, you use bar and pie charts, 
progress charts, time-line charts, ex­
ams, or anything you can think of to 
get a message across. Most of the time 

' 
Photo 1: This sample slide included witf1 t!ie Executive Briefing System cliarts the bid­
ding war between Du Pont and Seagram for a controlling interest in tlie Continental Oil 
Company (Conoco). You can modify it and ot1ier slides as you learn to use the system. 
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you wind up with a flip chart and 
velum transparencies of graphs for a 
projector. 

The Executive Briefing System 
(EBS), a computerized version of 
these old-fashioned methods, is a 
faster , more flexible, and more pro­
fessional alternative. Mitch Kapor 
and the wizards at Lotus Develop­
ment Corporation have pulled off a 
great feat with thls slick program. For 
$199, you can prepare the greatest 
presentations of your career in short 
order. The EBS lets you make your 
own graphics presentations with an 
Apple ll computer, a color or black­
and-white monitor, and a printer. 
And that 's not all -the system is even 
easy to use. 

The EBS consists of a manual ex­
plaining methods and procedures, a 
master disk containing the basic EBS 
program as well as its attendant 
editor and utility programs, and a 
sample slide-type show disk called 
The Great Conoco Auction, which 
depicts the acquisition of the Con­
tinental Oil Company (Conoco) by 
Du Pont (see photo 1). 

Your adventure in graphics begins 
with a sample slide show on the Auc­
tion disk. Once you have a feel for 
what the EBS can do, you take the 
Conoco show and modify it, using 



IBM & APPLE EN CASTELLANO 
TERCER MEDIO presenta 


su SISTEJ\AA ADMINISTRATIVO (T.M.A.) para IBM y APPLE 


Disenado de acuerdo con los principios Entre al mundo de la computaci6n, 
contables aceptados en todos los poises ahora mas facil en Castellano. con 
de habla hispana. 

PROGRAMAS: 
* Contabil idad general 
* lnventario y facturaci6n 
• Cuentas por cobrar 
* Control de costo de obra 
"PERT/ CPM 
• Control de Bancos 
• Procesador de palabras 

programas pensados para adaptarse a 
cualquier tipo de empresa. manuales 
sencillos de comprender.. . y sus 
beneficios seran inmediatos. 

lil,,, Precision Soflware inc. 
4747 NW, 72 ND, AV. Miami Fl. 33166 • U.S.A. .. ... .. ,.. - .. Telefono: (305) 592.75.22 
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IBM 

personal computer 


UCSD 

p-System TM IV.1 

includes 8087 
Network Consu lting has added many 
features that the professional prcr 
grammer will find usefu l. These fea ­
tures are not available lrom any other 
sources. 
• Hard 	disk support for Corvus, Tall 

Grass Technology, Oavong and 
others 

• 25% 	 more flOPP.Y storage, without 
adding or modifying hardware, re­
tain ing compa tlbi li ly with standard 
IBM diskettes 

• 8087 Numeric Processing Un it In· 
creases speed of Floatlng Point 
Operations 20-40 tlmes. 

• Up lo SOOK on each mini-diskette 
• 	RA M disk support (a pseudo-floppy 

volume that uses up lo 512k RAM) 
• 8086187188 macro assembler 
• Extended memory support 
• Adaptable 	 system support avail· 

able tor adding custom 110 drivers 
• 8087 Na tive Code Generator allows 


full use ol 8087. 

• A library of prog ram modules 
• Disk wri te verifica tion 

Standard p-Sys1em features include: 

• Standard 	 110 red irec tion (Inc luding 

command tiles) 
• Dynamic program overlays 
• Support for asynchronous processes 

and concurrency pr mit lves In Pasca l 
• Fast Pascal p-code compi ler 
• Fast 	FORTRAN and Basic p-Code 

compilers also available 
• A powerful screen orien ted editor 
• A 	flier for handllng both files and 

volumes 
• A 	Native Code Generator thal pro· 

cesses you r Pasca l, Forlran and 
Basic programs to convert parts of 
them to native machine code 

•Dynamic 	 runti m e b i nd ing of 
separately comp fled programs and 
un its 

• Turtlegraph ics for easy graphics 
displays 

• Prln t spoo ler for background print ing 
• Symbolic debugger 

USCD p-SYSTEM from 

Network Consulting 


The only serious choice for business 
TM T~1e Regenls 01 !he University of Calllorn1a 
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Figure 1: A pri11to.ut of fonts (lettering sty/es) from Girt Epso n J\lfX-100. using tl1e £r­
ec11tive Briefing System , Three o th er disks co nft:1in ing diffe rent font sets are availab le. 

the editor on the master disk. When 
you have finished, you will have 
assembled your own slide show by 
changing existing slides and preparing 
your own. The EBS gives you the 
tools to prepare your own graphics, 
then lets you use those tools to Ht 
your specific needs. Making your 
own displays is exciting when you 
realize how tajJored they are to your 
needs. Instead of handing your 
materials over to an outside depart­
ment. you can prepare attractive sup ­
porting graphics on your own . 

Producing Graphics 
To create yoUI own presentation 

you use the initialization module on 
the main program and initialize a 
blank disk . You then have the option 
of creating your own graphics or 
''slides" from scratch or starting with 
an existing high-resolution picture 
from another clisk . To prepare your 
own slide, you can use the editor 
function to draw borders by using the 
draw module . Two methods of draw­
ing are available to you: one is based 
on the particular size of font you have 
loaded, and the other uses a micro­
cursor, a one-dot pixel that draws 

fine lines. You can draw elaborate or 
plain borders as you wish . Once 
you 've placed a border or other rules 
inside the slide, you add your text by 
simply typing in whatever yo u wish . 
You may include several different 
styles of lettering (see figure 1) as 
well ; you can change fonts a~ any 
time . You can choose any combina­

tion of normal or inverse text with 
color or black-and-white le tters . 

The other method of creating 
graphic'5 involves transferring an ex­
is ting slide onto your disk and then 
modifying it as you wish. You can use 
the. draw function to modify the 
visual effects, change, add, or delete 
text. This is a real advantage if you 
have to use the same slides for dif­
ferent groups-all you need to do is 
change titles or other identifying data 

to tai lor the slides to each particular 
group. That may be sneaky, but it's 
effective and saves time as well . 

One of the most vaJuable aspects of 
EBS is the way it interfaces with other 
business programs like the Visicorp 
series . You can use the charts from 
Visiplot and incorpora te the slides 
directly or modify them to suit your 
needs. Because many of us already 
coUect our data on some sort of a 
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Which Spreadsheet lets you: 
II Use every cell (never see ..out of memory")
II Consolidate multiple spreadsheets
II Split the screen as 

often as you want 
VisiCalc. .. . .... NO 

SuperCalc. ... . .NO 

CalcStar . . . . . . . NO 


ScratchPad. YES 

The Ultimate Spreadsheet 
ScratchPad 
features include: 
• Virtual Memory (never see "out of memory") 
Every cell on the spreadsheet can be used. 
Don't be misled, other spreadsheets tell you 
how "big" the matrix is, but you can only use 
a very small portion. With ScratchPad's vi rtual 
memory feature you can use EVERY CELL! 

• Consolidation (not just merging but also 
combin ing spread-sheets) This makes 
ScratchPad almost three dimensional. 

• Unlimited Screen Splitting 

• lf(Then 
• Merge 
• Unlimited Title Locking 
• Long Strings Supported 
• Help file 
• Variable column width 
• Built in financial functions 

• Built in math functions 
• Variable formats 
• Automatic and selective recalc 

• Interface to Stats-Graph graphic package 
• More 

For virtually all CP/ M, CP/ M-86, and MS 
DOS compatible systems. including 
the IBM PC. 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

Requires: 44k 
ScratchPad: $295.00 
Manual Only: $ 15.00 
Japanese Distribution-

ASR Corporation International 

3-23-8. Nishi-Shimbashi. Minato-Ku, 

Tokyo 105. Japan 

Tel. (03) 437-5371 

Telex. 0242-2723 


CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of M1cropro. 



At a Glance 
Name Format 
Executive Briefing System Two SJA -1nch Uoppy disks_Three other 

optional cotor fonc disks are available 
Type 
Graphics presemat1on system Computer 

Apple II or II Plus with 48K bytes e:if 
Manufacturer memory. one or two floppy·dlSk drives. 
Lotus Development Corporation anCJ DOS 3.3 
180 Franklin St. 
Camondge. MA 02139 Documentation 
f6171492·7100 Einemrve three-part manual and one 

~ample slide show 
Price 

s 199 Audience 


Professionals or others wl10 need to 

Author presem visual Jnrorrnauon co groups 

M'tchell Kapor 


unguage 
6502 macnlne tanguage and modified 
Applesoft BASIC 

Documentation 
The EBS manual is somewhat dif­

ferent from the ones I'm used to . 
Basically. the first section is a tutorial 
containing several lessons. It starts 
with how to tum on the Apple Com­
puter and finishes with how to polish 
your slide show. All of this is covered 
in the first 90-plus pages. It 's impor­
tant to pay attention to where infor­
mation is located, because the tutorial 
is building-block style; you must go 
through A, B, and C before you can 
go to D. Making notes as you go will 
help, especially when you 're first 
learning to use the program. 

The next 50-odd pages contain a 
reference section that covers various 
aspects of the EBS and its use. The 
dictionary includes all the commands 
you will be using. The last section 

"Visi" program, most of the difficult 
work is already done by the time we 
want to show it to someone. Of 
course, as I mentioned earlier, any 
high-resolution screen you can ave 
on the Apple can serve as a source for 
slides; in other words, you can use a 
graphics tablet, a digitizer, or both as 
an input device . 

The en~ire process of creating a 
slide from scratch took me roughly 40 
minutes the first time and less as I 
became more familiar with the pro ­
gram. After an evening with the pro­
gram, I found myself turning out 
slides from scratch in less then 10 
minutes! 

After aU your slides are on the disk, 
you add the effects you want for the 
actual show. You can fade from one 
slide to another, make. a spiral un­
wrap, move a curtain up or down, or 
make the display dissolve. You can 
use one specific effect or any com­
bination of them. You can control the 
time between slides when you select 
the au tomatic slide show. Naturally, 
you have manual control over the 
show and can move forward or 
backward or halt as you desire. If you 
want to control the show manually, 
you can use either the Apple 
keyboard or a game padd.Je. The 
game paddle enables you to walk 
around during a presentation if you 
like. No other accessories are 
necessary. 
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Hard Copy 
Once you 've fin ished your slide 

show and you've saved it to the disk 
with the desired control and effect 
commands, you're done, right? Well , 
almost. Usually , the group wants a 
hard copy of the presentation for 
future reference . Once again, this 
poses no problem. The EBS has a set 
of printer drivers built in to accom­
modate most of the popular printers 
capable of reproducing the Apple 
graphics. You can also get color hard 
copy if you have an integral Data 
Systems Prism Printer. You miaht 
want to keep your own hard copy as 
a reference library of slides, grouped 
by application , as well. The EBS is a 
rea] time-saver: you only need to 
spe.nd time putting together a sophis­
ticated slide show once. You can then 
reuse slides as the need arises and mix 
and match your set of stock slides. 

For best results, you 'll want to use 
a color display for you r presenta­
tions. I have viewed various slide 
shows on ordinary color TVs, color 
monitors, and the newer RGB (red­
green-blue) color monitors , and all 
are fine for the job. lf I had a 
preference it would be to use the EBS 
with one of the wide-screen color sets 
(imagine a slide 7 feet wide!). You can 
moclify both the size of the screen and 
the content of the presentation on the 
basis of the size of your audience and 
the material you are presenting. 

contains the appendixes. Appendix C 
is a quick refe rence guide to the con­
trol keys. 

The only drawback to the manual 
is that it Jacks a standard index. 
Whenever l r:an into a moment of 
forgetfulness, I had to ferret out the 
information J needed. The table of 
contents will have to suffice, so look 
there first. Using a colored pen to 
mark key pages can be a real time 
saver. 

The philosophy ostensibly behind 
the EBS manual is interesting. It gives 
you the information to do a job, takes 
you through a short apprenticeship, 
and finally sends you off on your 
own . Par a change, you decide the 
best form for your application, an 
idea r find refreshing. If your job re ­
quires you to pass information on to a 
group of people, then you already 
know enough to use EBS to make your 
efforts pay the biggest dividends. 

1 spent several evenings just play­
ing around drawing my own slides 
and modifying other existing Apple 
high-resolution graphics files, and l 
had a great time. The fact t.hat you 
can have fun while using EBS makes 
it even more valuable. You don't 
have to fight to get the job done. 

Conclusion 
The Executive Briefing System is an 

outstanding new program for Apple 
computer users who need to present 
information to a group in the most ef· 
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Keep Your Computer Heafthy... 

with the IndustryStandard in System
Maintenance Programs. 

Diagnostic I 
Diagnostics II ls the finest set of system maintenance routines In addition to being extremely thorough, every test 1n 
available for microcomputers. It thoroughly checks all five Diagnostics II is also "submit"-able. The output of the tests 
areas of your computer system, pinpointing hardware can be logged to disk for later review. 
problems to help keep your computer In perfect working order (Requires 32k CPIM) 
The areas of your computer which are tested include: Diagnostics II : $125 

Memory, Printer, Terminal, Disk, and CPU Manual only : $ 15 

DiskDocto 

Disk Doctor automatically recovers otherwise unrecoverable 
Information from •crashed" diskettes. It also un-erases files 
Maybe II was a lightning storm, static from the rug, or just too 
late at night to be working. Whatever the cause, when the 
diskette ·•crashes" or a file is accidentally erased, valuable 
data or programs can be permanently lost. 
Disk Doctor was designed to recover this "losr information. It 
consists of five wards, each performing a specific recovery 
operation. 

Ward A: Venhes diskettes and locks oul bad sectors. 
Ward 8 : Places copyable inlormatlon from a •crashed"file In a good 

Ille 
Ward C: Cop1es diskettes without stopping lor bad sectors. 
Ward 0: Un-erases Illes. 
Ward E: Olsplays a directory ot recoverable erased files 

Disk Doctor was not designed for use with double sided or 
hard disks. 

(Requires: 48k CP/M, two drives for complete operation) 

Disk Doctor: $100 

Manual only: $ 15 

Available from fine dealers everywhere, or directly from 

SuperSoft 


Japanese Distribution: 

ASA Corporation International 

3-23-8, Nlshl·Shimbashi, Minato-Ku 

Tokyo 105, Japan 

Tel. (03) 437-5371 , Telex 0242-2723 


Diagnostics II available for virtually all CPIM, CP/M-86, 

and MS DOS compatible systems. 

Disk Doctor available for virtually all CP/M, and 

CP/M-86 compatible systems. 


CP/M and CPIM-86 are registered trademarks of Digital Reaearch. 
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here Is an affordable, high 
Performance, 514-Inch disk drive 
that is fully compatible with your 
Apple -and compatible with your 
pocketbook. 

The AM. Electronics drive 
comes complete with an Apple ­
beige case and connecting cables. 
It's fully tested with Appte·s disk 
operating system and software. 

Just plug it in­
it's ready to run. 

You also receive a 90·day limited 
warranty and a 10.day money back 
guarantee. 

Order Today. The 
Apple-compatrble disk drive Is 
now available direct from A.M. 
Electronics for only $395 (40 track) 
or $495 (80 track), Upgrade your 
Apple with our disk drive today and 
lnorease the lruit of your labor. 

JM 
A.M. ELECTRONICS, INC. 

AQjlleO.- '"" 3446 WllS1lll!MW A•l!fllle • Ann A.-. Ml 4$10< • l"'!IPl 
313<913-2312 L 2_l 

Attention Dealers & Distributors: For lnlorroatiOfl on altlaoliva pricing and 
sales opportunities. call us 1oday. Key territories are slill allallable. 

------------------------- - - --------... 


ANATRON MULTIFUNCTION RAM BOARD s1~ :.!11 $450 

Socketed for easy m mory expan ion • Each port individuall y disabled 


Paral lel Pri nter Port may be con figured as LPT1 or LPT2 or LPT3 

Two RS 232 ports con figured as COM l and COM2 • Base address 


se lectable on any 64 KB boundary • All features ful ly compat ible with IBM PC 


EVERYTHING FOR THE PC 

HARDWARE 	 SOFTWARE 
• Oi II Ori t.'e'S! 	 • Condor DOM 

ingl" S.dl!<l [ 160 kb] .• , • . . , ..•....$239.00 e Ed-Word xrecn Edih>r/Word Processor 
Ooul>le Sided [)20 kb l • . . . . .....S.JOO.(Hl e NECPRINT JNEC 8023AC print util ity! 

• RAM Exp.a n!iion Packages for 	 e GRAPHO UMP 
Mo1hct Bo••cl [16 kbl . . . . • . $25.00 

Memo.r\I bp.:m~i:on 60Jn' 164 kb] . ~ S\ J0.00 


• Prinlcn [NEC, EPSON, OKIDATAJ . • •••••• SCALL 
• Monilors [NEC. TEKO. AMOE Kl .•...... .•$CALL More hardware and software coming. 
• OisltNt esl 3M 41~~':';~...d] -··· · ·-·-· · · ·-- SCAl.l 	 Call for de1.alls . 

• 	 h k ns.ion abl{•i for; 
Printer . . •• ....• .• , . . • . . •. .. ..SCALL 
Morulor l•wo Jblc <c1 I . • . . . ... S All 
K<•yhoard . . . . . . . . . . . . . ••. • ... ... 5CALL 

Al:l.il~ SYSTEMS 
' • : ' • I I · ; · 	 : •j • 

Terms FOB !ialine 	 Mk higon (313) 42'1- 2678 Hours 9 a.m. - 5 p.m. E.S.T. 
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fective manner. It can be used as a 
visual aid or on its own. 

The program lets you prepare 
slides from scratch or modify existing 
slides, which can come from a variety 
of sources. You may transfer slides 
from disk to disk as you like. 

You can load an automatic set of 
operation files that will run the slide 
presentation automatically-without 
operator intervention- or manually, 
by using the Apple keyboard or game 
paddle. In addition, you can manual­
ly override the automatic slide show. 

Several sets of fonts give you great 
latitude in tailoring the emphasis of 
your slide show. A choice of color or 
black-and-white slides adds another 
element of variety . A set of decor­
ative fonts is available for special ap­
plications. 

The hardware you need is minimal: 
a.n Apple computer, a color or black ­
and-white display, and one disk 
drive. You can also use several drives 
and disks to chain together a long 
slide show using a multidisk option. 
Because the first slide follows the last 
and will run until it's interrupted, the 

show can be set to run in an "endless" 
loop configuration . 

The EBS documentation is tutorial 
in nature; it begins with turning on 
the computer and then leads you into 
the entire range of options available. 
The table of contents serves as the in­
dex for locating specific information . 

One of the program's advantages is 
that it can interact with a large vari­
ety of existing programs like the 
Visicorp series. You will immediately 
notice menu prompts in the same 
style as those Mitch Kapor developed 
for the Visi-family of programs. 

The EBS program belongs in your 
library of Apple programs. Children 
can use it for their own schoolwork to 
produce reports and presentations . 
Businesses, too, shouldn't be without 
the EBS. It has tremendous potential 
for improving sales, productivity, 
and the transmission of information. 

Other uses for the EBS are prac­
tically limitless; I find a new one 
every time I sit down with it. I suspect 
the Executive Briefing System will 
soon be to graphic presentations what 
Visicak has been to numerical manip ­
ulation on microcomputers.• 
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FORTRAN IV 
SuperSoft makes full WATFIV FORTRAN IV available 

for microcomputers. SuperSofl / SSS FORTRAN meets 
and exceeds the ANSI 1966 standard The compiler 
supports many advanced features Including variable 
len\;Jlh character strings and recursive subroutines with 
static vartables and complex variable types. Fully 
compatible RATFOR 1s also available 

Features: 
Code generation· 	 ''.COM '' FILES. External routines 

may be called . Relocatable format. 
Data types. 	 Byte, integer, real , double precision, 

complex, logical , character and 
varying length strings. 

Operations 	 All standard operations plus string 
comparisons, assignments, and .XOR. 

Constants 	 Hexadecimal, decimal, and 
character literals with features to 
lmbed control characters. 

Statements ANSI 1966 standard with multiple 
statement lines 

Controls Map List , and Symbol table output 
options. 

l / O· 	 Raad, Write, Append, Rewind, Close, 
Delete, Rename, Search, Sequential 
and Random 1/0 on disk files. 
Supports all CP/ M devices. 

For virtually all CP/ M (Z-80 only) , CP/ M-86, and 
MS DOS compatible systems This includes the IBM PC 

Available from line dealers everywhere or directly 
from SuperSoft 
FORTRAN (Z80): S375.00 
FORTRAN (8086)· $425.00 
RATFOR . $100 00 
FORTRAN Manual Only $ 25.00 

0 

CORRECTOR 

available. 	

r 

The Spelling Corrector That's Three 
Ways Better Than The Rest! 

Corrector is the best spelling correct ion system 

• 1t 1s the most powerful 
• It has the most complete dictionaries 
• II is the easiest to use 

Most Powerful 
Corrector doesn 't just proofread text - it analyzes 

misspelled words, suggests correct spellings, produces 
correct spellings directly in the text, and automattcally 
corrects misspellings each time they appear. 

Also, Corrector allows full dictionary manrpulatlon: 
creating , renaming , merging, lransfering to other disks, 
printing out entries, deleting words, or eliminating a 
dictionary. 

Most Complete Dictionaries 
Corrector comes complete with its own 20,000 word 

dictionary. You can create dictionaries or expand current 
ones. Corrector allows up to nine separate dictionaries 

The entries in Corrector's dictionartes are compacted 
to give you the greatest number of entries and to 
increase the speed of operation. Corrector is VERY FAST. 

Easiest To Use 
Corrector takes less than ten minutes to learn All 

commands are listed in rows. To invoke a command you 
simply type an "X:' A complete HELP Ille Is included 
which explains all commands. 

Corrector works with virtually all CPI M editors and 
word processors using ASCII files. This includes 
Star-Edit, Word-Star. Magic Wand. Ed, and most others 

Requirements, Z-80 only, CP/ M, 48k fmore 1ecommended1 
Corroctor: S250.00 
Manual Only s 15.00 
Japanese D1strlbut1on 
ASA Corporation fnterna11onal 
3-23·8 N16hl·Sh1mbashl, Minato-Ku, 
Tokyo 105, .Japan
Tel 10311137·5371 
Telex 0242·2723. 
CP/ M UJ a 1cg1st11red trademark of Olg11a1 Reeoarch 
SSS FORTRAN IS the copyrtght ol Small System& Serv1ces. 





We don't care 
which computer you own. 
We'll help you 
get the most out of it. 

CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 

CompuServe is the versatile, easy to use 
interactive videotex ervice designed especially 
for the personal computer user. It's dynamic, 
growing and changing daily to satisfy 
its subscribers' needs. It's an industry 
leader, created and managed by 
the same communication pro­
fessionals who provide busi­
nes information and 
network ervices to 
over one fourth of l 
the FORTU E 500 
companies. 

From current e\'ents to current assets 
CompuServe offers a wealth of useful, profitable 

or just plain intere ting information. 
Electronic magazines and national 

.77"">...,....... , news wires plus worldwide weather, 
current movie reviews, electronic 

banking and shop at home services, 
and some of the most sophisticated 

financial information available are 
al l offered to current subscribers. 

From words to music. CompuServe offers 
a communications network that gives special 

interest groups from hardware enthusiasts to 
computer composers a chance to get 
together. There's a bulletin board 
for sell ing, swapping, and 
personal notices and a CB 
simulator for real-time com­
munication between sub­
scrib rs. There's el tronic 
mail, the fastest, surest, way to 
communicate with other users across the str et 
or across the country, plus fil e retention and 
editing, and lots, lots more. 

Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best. Games you can play al ne or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring MegaWars, the "ultimate 
computer conflict:' 

But, that's just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu­
cational, fun and sometimes downright profitable. 
If you'd like to know more about CompuServe, 
call toll free, 800-848-8990 to receive an illus­
trated guide to the CompuServe Information 
Service. A videotex service for you no matter 
which computer you own. 

C.OmpuServe 
PO Box 20212 
5000 Arhng1on Centre Blvd.. Columbus, Ohio 43220 

800-848-8990 
In Oh1o call 6l4 ·457-8650 

An H&R Block Company 
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Build a Video Digitizer 

Capture any video image for processing by your computer. 

Using a personal computer to cap­
ture and store a television image is 
not as difficult as you might think. In 
this article, I will describe a $50 inter­
face that will allow you to connect 
your TV receiver to your computer 
and digitize any video signal­
whether from a broadcast, cable, 
video-cassette recorder, videodisc 
player, or even the video image from 
another computer. Any medium­
resolution picture can be digitized 
and reproduced with three intensity 
levels, and the process takes about 
half a second. 

Jn a nutshell, the interlace lets the 
TV receiver separate the video infor­
mation from the rest of an RF (radio­
frequency) signal By providing 
special timing information, the inter­
face aJlows the computer to sample 
the video signal at regular intervals. 
The interface decides which of the 
three intensity levels the sampled 
pixel (picture eJement) represents, 
and the information is passed on to 
the computer for storage. Thus, 
anything that can be put on the TV 

Michael Keryan 

713 Locust Dr. 


Tallmadge, OH 44278 


screen can be transferred to a com­
puter for processing. 

Some Facts 
The typical low-cost personal com­

puter of today has about 6K bytes of 
bit-mapped graphics memory . In the 
highest-resolu tion mode, this gives a 

The digitizer provides 
good resolutlon but 

allows only three 
Intensity revers: black, 

gray, and white. 

density of somewhat less than 300 
pixels horizontally and 200 pixels 
vertically-each with two possible in­
tensity levels: black or white (see 
photo 1). 

Independent gray levels for each 
pixel are not possible with this limited 
amount of memory; in fact , the 
graphics-display circuits of most per­
sonal computers have no provision 

for gray levels. Gray levels can be 
simulated, however, by intermixing 
black and white pixels in a region. 
While a large number of gray levels 
can be simulated by varying the 
black-to-white ratio, (see photo 2), 
too many levels sacrifice resolution . 
For this reason, the digilizer 
presented here will provide resolution 
at least as good as the average per­
sonal computer, but will allow only 
three intensity levels: black, gray, 
and white. 

lt would seem appropriate to 
transfer one full video frame of data 
to the computer just as it appears, in 
1160 second; to achieve a horizontal 
resolution of 256 pixeJs, however, we 
would have to transfer 32 bytes in the 
time it takes to display one video line: 
64 microseconds (µs). This high data ­
transfer rate is not possible with 
common microprocessors without 
resorting to DMA (direct memory 
access). Fortunately, successive video 
frames are usually very much alike. 
Therefore, the refresh rate need only 
be fast enough to transfer data before 

Circ le 203 on Inquiry card . -.. 





Photo 1: A series of images captured from a broadcast using only black and white lelJels. 

the picture changes drastically . For 
most broadcast material, a hall 
second would do nicely. 

The Circuit 
The interface connects between a 

nonnal TV receiver and a computer. 
The computer sends a vertical and 
horizontal address to the interface, 
and when the video information at 
that location is broadcast, the inter­
face captures the next eight pixels. To 
captu.re a complete picture, the com­
puter next requests the eight pixels in 
the same horizontal position, but on 
the line just below. Thus, it takes 
1/60 second to digitize an eight-pixel­

176 Nowmbu 19112 © BYTE Publiatians Inc 

wide column the height of the screen. 
When this is done, another column 
next to the first is digitized, and so on 
until the whole frame is finished-for 
a 256-pixeJ-'wide screen, this takes 
32/60 second. 

As shown in figure l , the device 
can be thought of in two parts: one 
containing the analog circuitry, the 
other the digital circuitry. It is con­
nected to the TV receiver to obtain 
horizontal and vertical synchronaa­
tion, as well as the video data. 

In the analog portion of the circuit, 
the horizontal-synchronization signal 
is passed through an RC (n:sistor/ 
capacitor) network to trigger a pulse 

on the rising waveform. The horizon­
tal-synchronization signal is buffered 
and inverted by a section of ICl, a 
CMOS (complementary metal-oxide 
semiconductor)-to-TTL (transistor­
transistor logic}-level converter. The 
falling portion of the vertical­
synchronization signal is likewise 
buffered and inverted by another sec­
tion of ICJ. . 

The composite video signal is add­
ed to a bias voltage that is adjusted by 
a 5-kilohm (kO) potentiometer, which 
sets the brightness or white level. This 
signal is amplified by IC2 and 
"squared" by two sections of ICl. 
Two LEDs (light-emitting diodes) are 

http:captu.re
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Beyour own chartmaker. 

All it takes is 

GrafTalk™a,nd a little 
plain English. 

We think GraITalk is one of the most ingeni ­
ou program to come along since the birth of the 
microcomputer. 

It turns out graphic designs and text, o easi­
ly you can do it on your first try. And you don ' t 
have to be a computer expert. 

Pie charts, bar charts, symbol and mixed 
chart , all accomplished on your desktop compu ­
ter through a few imple instructions in plain Eng­
lish, all printed out on your printer. 

No more handing over your fi gures to others. 
Then waiting around to see how the chart come 
out.Then waiting again . For revisions. And no more 
design expenses. 

Further, in a bigger en e, Grafralk helps you 
know your business better. For it lets you visual­
ly plot everything that' happening-share of mar­
ket, quality control, ale trends, name it and you 
have it. 

Not ju t when you have the time or budget. 
But anytime. Graffalk puts it all at your fingertips. 

along with more than 200 other program , all 
usable with most microcomputers on the market. 
We are, by a wide margin , the world 's biggest sin ­
gle source of micro and minicomputer oftware­
with offices in the U.K. , Switzerland, West Ger­
many, Sweden, France and Japan. And a nation­
wide Technical Hot Line that you can depend on . 

Ju ·t give us a call at (212) 860-0300 . Or fill 
out the coupon. 

Li feboat A s iate.-----------------,I
I 1651 1 hird Avenue I 

New York, ew York I0028 II TWX: 710-581-2524 (LBSOFT YK) I
I TELEX: 640693 (LBSOFT YK) 

I D Send me information on GratTalk . I 
I D end me The Complete Lifeboat Catalog. I 
I I 
I N~me Tii ie I 
I II ICnnip;my 

I s- I 
l e. s z-I IIoly . tole ' P 

l!~---------------:J 

Lifeboat Associates 


[n color_Or in black and white . Depending on your World's foremost software source. 
equipment. Copyrigh1Q 1982 by Lifeboat Associates 


We sell and distribute GratTalk worldwide, Graffalk !,. Reddi ng Group, Inc . 
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Figure 1: Scl1enrntic diagram of the video digitizer. The analog section of the irzterface 
(showri in figure la) cormerts signals from a nonnal television receiver into hmi11g and 
dnta signals to be used by the computer. Figure lb sliows the interface's digilal section . 

driven by inverter sections of ICl to 
provide a visual indication that a 
signal is present. One of these will 
light when the digitized video is at the 
white level; the other one will light at 
the black level. (When the brightness 
of lhese LEDs is about equal, the 
digitized picture consists of approx­
imately equal levels of black and 
white.) 

Gray level has been made possible 
by lC3, an exclusive-OR gate. The in­
puts of this gate are chosen to give an 
alternating pattern of ls and Os to 

generate a fine checkerboard grid 
across and down the screen . This 
grid , when viewed at a distance, ap­
pears gray (relative to an all-white or 
all-black area). The voltage level of 
the checkerboard signal is reduced by 
a 100-kO potentiometer. This signal is 
also added to the composite video 
signal. Therefore, three visually 
distinct intensity levels are generated, 
depending on the voltage level of the 
composite video signal, as illustrated 
in figure 2. A switch mounted on the 
rear of the 100-kO potentiometer can 
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Photo 2; This series of photos was captured from a l:Iroadcast using gray-level simulation. 

be used lo eliminate the gray levels 
for high contrast. 

Figure lb shows the digital portion 
of the interface circuit. IC17, a duaJ 
monostable multivibrator, generates 
horizontal-synchronization and 
vertical-synchron ization pulses, 
which are used by the rest of the cir­
cuit (see figure 3); the pulse widths 
are adjusted by the 5-kO and 
1-megohm (MQ) trimmers. IC18 is 
wired as an astable multivibrator; the 
10-kO trimmer adjusts it to clock fre­
quencies between about 2 MHz and 5 
MHz. This allows you to set the pixel­
display rate for the desired horizontal 
resolution. 

The clock is divided by ICU and 
IC12 (they are wired as an 8-bit 
binary counter whose outputs count 
from 0 to 255). U the horizontal 
resolution is greate.r than 256 pixels, 

180 November 19&1 @ BYTE PuhliQtioru tr.i: 

the counters will recycle through 0 to 
255 a second time; the software used 
must take this inlo account. These 
counters are reset to 0 by the 
horizontal-synchronization pulse, so 

The zero horizontal 

position starts at 


the same point 

on each llne. 


that the zero horizontal position 
always starts at the same point on 
each line. 

A serial-in, parallel-out shift regis­
ter (lC16) steps the digiti zed video 
signal bit by bit from the first output 
to the eighth output after eight dock 
steps from IC18. T his allows 8 se­
quential bits of video-input data to 

appear simultaneously as 1 byte of 
output data. As shown in the 
schematic, the leftmost of the eight 
dots corresponds to the highest bit of 
the byte. 

IC13 and IC14 form an 8-bit 
counter whose output corresponds to 
the vertical position . The count of 0 is 
the first horizontal line (top of the 
sneen), while 255 is near the bottom . 
This binary counter is clocked by the 
horizontal-synchronization pulses 
and reset to 0 by the vertical­
synchronization pulse. 

ICs 4, 5, and 6 are 8-bit three-state 
latches that are wired together as a 
bus comprising three registers. The 
eight common lines may be connected 
to an 8-bit bidirectional 110 (in­
put / output) port on a computer (such 
as one port of a peripheral interface 
adapter; its other port may be used 



Z-80ATM CPU, 

Now it's time to replace or 
throw away the old S-100 

boards and p lug the SUPER QUAD 
In. Save space, money and power. 

Retell price Is $875. 
For more Information write or ca ll: Sdles Dept. 

1 2700~6 Knott Street • Gorde n Grove. Callfornlo 92641 • (714) 891-4004 TELEX 678401 ta b irin 
® rieo1s18(ad TrodemOllC o1 01o 11 01 r1eseore11 Cctp. See ua at Comdex Booth 984. o copv~oh• 1981 /\dvOnced01g1101Corp 
'" Rllglstered Trodemollt ot Sdfwore 2000 Inc. 

Floppy Disk Controller, 

64K of Memory, Serial & Parallel 


1/0 Ports ... all on a SINGLE S-100 BOARD! 

Don't Buy Another One of Those 3 Board Sets Till You See What One Can Do! 

Advanced Digital has been 
producing the SUPER QUAD for 
some time now end It 's truly one of 
a kind. Just plug thisboard tnto 
any S-100 mother board and 
hook-up your d isk drives to It. It 
flies. Runswith CP/M. MP/M. and 
turbo-DOS. You con also p lug In 
additional boards. 1/0, hard disk 
controllers. etc. SUPER QUAD Isa 
BUS master. The cost of thisboard 
Isone third to one half of what 
you hove been paylt'lg for the 
three board set. Just toke o look 
at these features: 

• IEEE S-100 Standard 
• Z-80ACPU 
• 64K of Bank Select Memory as 

well cs extended addressing 
• Double density floppy disk 

controller. Both 8 or SW' Disk 
Drives 

• 2 serial & 2 parallel 1/0 ports 
(RS-232 and Intelligent herd 
disk Interface). 

• 2K or 4K of monitor EPROM 
• Runs with CP/M®, MP/M®ond 

turbo-DOS"' 
• One year warranty. 
• Free copy of bfos disk. 

Also introduclhg SUPER/SLAVE to 
run multi-processing operating 
wstemssuch asturbo-DOS"'.With 
128/ 64K of memory. serial & 
parallel 1/0. you con plug 
multlpte of the slaves with the 
master and each user will have Jts 
own CPU and memory local. 
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----_COMPARATOR 
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Figure 2: Effect of a digita l comparator on analog signals. Figure 2a shows a simple 
analog "ramp " and how tl1e comparator interprets it as a black-to-white transition . In 
figure 2h, an analog signal with "do t modulation " becomes a black-to-gray-to-white 
transition . 

for control, with bits 0 through 3 be­
ing outputs to the interface circuit 
and bits 4 through 7 being inputs to 
the computer). Control bit 1 is used 
to enable or disable the outpu t from 
IC4. When bit 1 is brought low, the 8 
bits of data latched from the shift 
register appear on the bus to be read 
by the computer. When the computer 
sets bit 1 of the control port high, this 
output register is disabled . 

ICS and IC6 are used to la tch data 
from the computer: the computer 
produces a count for the horizontal 
position . A high-to-low transition in 
bit 2 of the control port causes this 
horizontal-count data to be latched 
into ICS, while a similar sequence is 
used to load vertical-count data into 
IC6 by bringing bit 3 of the control 
port low, momentarily . 

IC9 and IClO are wired as an 8-bit 
magnitude comparator, used to tell 
the computer when the TV is on the 
correct scan line. For example, sup­
pose the computer wants to sample 
data on the sixteenth scan line . It 

~ - . I ,· ~' ~ ' r ~ ,_~ 
' r • • • .<> _. ... /' '------­ .-.<-. , ~ 

flmlJ(.· TALKER . , • , " , • . 
l!":O~~~mi~ t , , \QiM r.., 

. ' \ . ·~ ' 

Unlimited Vocabulary 
64 Programmable levels of inflec tion 
Built-in 6K text-to-speech algorithm 

INTEX·TALKER brings a new dimension to interactive 
compuler communicalions wilh a new high level of speech 
intelligibi lity and voice quali ty. Ava ilable as a stand alone 
peripheral or at the board level. Custom versions for 
OEM accounts. 

At Only $295.00 INTEX-TALKER 
Offers These Features: 
• Phoneme based speech synthesizer chip 
• 64 crys tal 	controlled inflection levels · 

dig itally progt ammable 
• 6K text-to-phoneme algorithm 
• 750 character buffer (3,000 characler optional) 
• Complete ASCU character set tecognition and echo 
• Adjus table Baud Rate (75-9600) 
• RS232C and Parallel connectors 
• X-on/X·off handshaking 
• Phoneme access modes 
• User expandable memory 
• Mus ic and sound effects capabili ty 

(programming language for notes included) 
• Onboard amplifier and power supply ±12V; +SV 
• Spelling output mode 

Order Now 
Call the number below to order or request additional 

information. Masler Charge or Visa accepted. Charge to 
your credit card or send a check for $295.00 plus $4 .00 
delivery. Add 4% sales tax in Michigan. 

Dealer inquiries invi ted 

lntex Micro S ystems Corporation 
755 Wesl Big Beaver Road· S uite 1717 
Tro11, Michigan 48084 
Telephone: 313/ 362-4280 
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P-3 0 
e peace of mind computer. 


Introducing our third generation computer ... 
all-new QDP-300. Now. you can rest assured 

.........""'---•ve found the most advanced microcomputer 
the market today. The QDP-300 is'! user­

dly system - its on-line "Help'' system gives 
n untrained operators access to its full power. 

uses CP/M* and MP/M* operating systems that 
ure the user of an abundance of compatible 

are. The QDP-300 even has a dual voltage 
tem that allows worldwide operation (115 or 
volts) at the flick of a switch. For word process­

1~~15,, financial forecasting, engineering design and 
ufacturing. inventory. payroll. bookkeeping

dmore. the QDP-300 will work hard for you for 
i'7af!~ars and years to come. It's also comforting to 

ow that the QDP-300 is fully expandable and 
~ily upgradeable as your computer needs grow. 

.ti·~ere's even more. It might make you sleep better 
fo know that the QDP-300 is backed by one year, on· 

ie warranty service performed by the Installation 

and Service Engineering Division of the General 
Electric Company. with more than 50 service loca­
tions nationwide. If these features and all of the 
others we've built into the QDP-300 don't bring 
you peace of mind. then the low price tag will. 

• More Flexibility - Easily upgradeable to 16 
bit capability which gives the user 8 or 16 bit 
operation. IEEE 696/S-100 Bus. 

•More Speed - Unique "cache memory" disk 
operation makes the QDP-300 one of the fastest 
operational 8 bit systems on the market. 

•More Power - Advanced single board des~ 
utilizing Z80B** CPU operating at 6 MHz. 

• More Storage - Dual er floppy disk drives 
provide a total of 2.4 MB offormatted storage (10 
MB and 15 MB internal hard disk system optional: 
30 MB external hard disk system also available.) 

Call or write for complete specifications and literature. 
Circle 381 on Inquiry a.rd. 
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figure 3: Important timing signals. Jn figure 3a, we see the J10rizontal-sy11cl1ronization 
signal (upper trace) and the resulting pulse from pin 6 of TC17; in figure 3b, we see the 
vertical-synchronization signal (upper trace) and the resulting pulse from pin 10 of 
JC17. 

loads a count of 15 (binary 00001111) 
into IC6. When IC13 and IC14 have 
counted to 00001111, the output of 
the 8-bit comparator goes high. This 
signal is monitored by the computer 
by reading the control port and 
waiting for a high level on bit S . IC7 
and IC8 do exactly the same as IC9 
and IClO, except the current horizon­
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ta/ position is compared to the count 
loaded into ICS. 

With the circuit as described this 
far, the computer can load prescribed 
counts into the horizontal and ver­
tical registers, wait for the coin­
cidence of the counters and the load­
ed values, and then read the register 
containing 8 consecutive digitized bits 

of video data . Because the horizontal­
coincidence pulse is only about 2 µ.s 
wide, both the horizontal-coincidence 
signal and the video data are latched 
to allow the computer more time to 
read them. 

When the horizontal count is equal 
to the preset horizontal position, pin 
3 of IC8 goes high, causing the flip­
flop's output (pin 13) to also go high; 
this is connected to bit 4 of the con­
trol port. It will remain unchanged 
until either the computer unlatches it 
(by generating a high level on b\t 0 of 
the control port), or a new horizontal 
line comes along (which clocks the 
flip-flop). These same signals cause 
the video data from the shift register 
to be latched and unlatched in IC4 . 

The two switches marked Stop and 
Rest.art are connected directly to 
control-port bits 7 and 6. These 
switches allow human communica­
tion to the computer through the in­
terface circuit. 

The power supply is shown in 
figure 4. The +5-volt (V) portion is 
fairly straightforward and generates 
approximately 200 milliamperes 
(mA) required by the interface cir­
cuit. A small DC-to-DC converter 
module was used in the prototype to 
generate the - 9-V negative bias re­
quired by op amp IC2. Any other 
method to supply between - 6 V and 
- 9 V at low current can be used, in­
cluding a 9-V battery. 

Construction 
The prototype was wired "point­

to-point" using wire-wrapping and 
prototype boards available from 
Radio Shack (see photo 3). It was 
placed in a Global Specialties Bench­
topper case. The prototype used two 
SCL4404 CMOS 8-bit binary 
counters in place of the four 74LS93s. 
The 4404s are difficult to obtain, 
however, and also limit the pixel­
display rate to about 5 MHz. Don't 
substitute other CMOS !Cs for the 
74LS93s because most of them wilJ 
typically operate to only 2 MHz at 
5-V operation. The LM318 could be 
replaced by an LF357 or similar high­
speed op amp; however, don't use a 
741 type- its low speed will give poor 
resolution. 

Ribbon cables can be used to con­



• • 

•••••••••••••••••••••••••••••• • ••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NOW: A COMPLETE CP/M PASCAL FOR ONLY 


HERE'S THE PASCAL YOU'VE BEEN READING ABOUT. 

AND, WITHOUT EXCEPTION, THE REVIEWS CALL J RT PASCAL 

A SUPER PRODUCT FOR AN AMAZING PRICE! 


htfoWo-rld 
Software Re porl Card 

JRTPascal 
Ve1·sion 
2.0 

D 00 12l 
l>tu :111ll 4f! nl nlio n o o ~ o 
lfast! u f I f>1e 0 0 0 16 
Error ll a n111inl{ 0 0 0 ~ 

Goodbye BASIC, PU1, 
COBOL-hello PASCAL! 
Now, to make this most 
advanced language avai l­
able to more micro users, 
we've cut our price-to 
an amazing $29.951 This 
astonishing price includes 
the complete JRT Pascal 
system on diskette and the 
new, comprehensive user 
manual. Not a subset, it's a 
complete Pascal for CP/M. • 
Check the features below. 

THISIS THE 
SAME SYSTEM 
WE SOLD FOR $295! 

So how can we make 
From INFOWORLD mogai;ne, Augus• 16. 1982 this offer?-why the unbe­

lievable deal? Very simply, 
we th ink all software is overpriced. We want to build volume wi th 
the booming CP/M market, and our overhead is low, so we're 
passing the savings on to you. 

ANO AT NO RISK! 
When you receive JRT Pascal, look ii 

over, check. it out. We invite you to compare 
it with other systems costing ten t imes as 
much. II you're not completely satisfied, 
return the system- with the sealed diskette 
unopened- within 30 days and your money 
will be refunded in full! THAT'S RIGHT­
COMPLETE SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

In addition, if you want to copy the 
diskette or manual-so long as it's not for 
resale- it's o.k. with us. Pass it on to your 
friends! BUT ACT TODAY- DON'T DELAY 
ENJOYING PASCAL'S ADVANTAGES-AT 
$29.95, THERE'S NO REASON TO WAIT! 

Random files 
to amegabytes wlth 
variable length records 

Activity analvzer 
prints program us.e 
histogram 

Extended CASE slalement 

Graphing procedures 

Statistic procedures 

rn 
Send to Phone •• JRT SYSTEMS 415/566-5100•• 1891-23rd Avenue•• San Francisco, CA 94122

• 
: O.K. You've sold me. Send me JRT Pascal; I understand that if J'm 
• not completely satisfied. I can relurn it within 3 0 days- witl1 tl1e 

: sealed disk.ette unopened-for a lull refund. 
• (Please allow 2-3 weeks for delivery.) 

New 
125-page

11.1ser 
manval 

and 
.SW' or a~ 

diskette 

Fast 
one-step compiler,Advanced assembler interface no ink needed 

Efficient compiler needs 
onlv 185K diskette space 

Maximum program 
:size more than 

200,000 li nes 

Mor e 
th.an 200 

veribal error 
messages 

Separate 
compilalion of 

auto·foadlng 
external procedures 

No limits on procedure 
size, n esting or recurs.i on 

I need lhe 5%'' diskette fo. r O Norlhslar D Osborne O Apple-CP/M ! 

O Heath, Hard Sector O Heath, Soft Sector D Superbrain. 

I need lhe O 8" SSSD diskette . 


Name ____________ Address ________ 


Ci tY---------------------- ­

State Zip _________ 

0 Check 0 C.O.D. 0 MasterCard 0 VISA 

!CA residents add S1J les ta .. Add $6 lo• sMppln9 oulsldo Nor th America.) 


Card# _____________ Exp_________ 

Signature 

' CP/M I• a' -D-ig-it-.1-R-.,-, e-ra_c_h_T_M__------A-5-6K_ C_ P_l_M-sy- s-1e_m_ i_s _10-qu- ir-e-d . 
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Photo 3: The author's prototype, which was wire-wrapped on a Radio Shack circuit 
board with a 44-pin edge connector; tlie power supply is 011 a separate board. 

ASTEC 
+5V TO -9V 
MODULE 

+sv -9v1------------. 
GNO 

-9V 

SPST 
"oFF" 

+sv 
ICl9 

~---I 7805 

+ 10 >< O.lµF
20001'F 
ISV 39µ F IJOV 

10 V !PLACE NEAR IC's l r
+ 

ITRANSFORMER 
PLUG- IN 
TELEPHONE 
TYPE 
"'200mA 
8 -IOVAC 

Figure 4: Simple power supply for tlie video digitizer. This circuit is capable of supply­
ing +5 Val 250 mA and -9 Vat Jess than 25 mA. 

nect the interface to the TV and the Obtain a schematic of the TV and 
computer. Limit cable lengths to 3 tap off the horizontal- and vertical­
feet to avoid noise. A jack (such as a synchronization signals at the points 
DIN-type connector) shouJd be in­ that their amplitude is between 4 V 
stalled on the TV set's back panel to and 12 V peak-to-peak. T he com­
allow easy interconnection. Do not posite video signal should be between 
attempt to use a TV with a hot 1 V to 2 V peak-to-peak, with 
(ungrounded) chassis unless you negative-going synchronization. Try 
plan on frying your computer and to use signals of low impedance, i.e., 
possibly yourself; use a TV that is tap them off at the outputs of tran­
transformer isolated. sistor stages, rather than at the in­
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puts. Signals of opposite polarity 
from that used in the prototype are 
usable, but the circuit will require 
minor changes. Figure 5 shows a 
typical transistorized portable TV 
and the tap-off points used. 

Using the Circuit 
An osciJloscope is extremely useful 

when setting up and testing the cir­
cuit. Adjust the dock speed to give 
the approximate desired horizontal 
pulse count in the active scan area. 
The horizontal and vertical pulse 
widths are adjusted so that the pulses 
end when the active scan area starts 
(top and left side of the screen) . The 
gain of the op amp and the white- and 
gray-level potentiometers are ad­
justed by monitoring the two LEDs. 

A machine-language routine is re­
quired to sample the data, format it 
to graphic mode, and store it. Listing 
1 can be used as a starting point for 
those of you with a 6502-based com­
puter that uses a VIA (versatile inter­
face adapter). For other systems, a 
program with the same logical se­
quence can be used. 

The VlDEO routine is called to ac­
tivate the interface. By pressing the 
Stop button, the scanning will stop 
and a picture will freeze on the com­
puter monitor; Restart will resume 
the scan. Pressing both buttons 
together will stop the scan, save the 
currently displayed picture, and exit 
to the calling program. User-supplied 
routines are required for graphic 
screen dear, alpha- and graphic­
mode configuration, and screen save. 

The graphic resolution of the com­
puter used with the prototype was 
256 horizontal by 128 vertical ; 
therefore, only every other scan line 
is sampled. All photos shown are at 
this resolution. From listing 1, the 
time required to loop through the 
program is about 70 µs, using a 
1-MHz processor dock signal. If 
more than 128 vertical lines were 
desired, this loop time would have to 
be reduced to less than 64 µs, either 
by use of a more efficient program or 
a faster processor clock. 

When starting out, use only the 
central portion of the screen and 
revise the parameters to make it 
wider and taller. These parameters 



CHART-MASTER™ 
lness Graph·es Soft"Ware 


Professional-Ql!&!ity Graphics 

from Personal Computers 


CHART-MASTER works with Apple® H, Apple® m 
andIBMpersonal computers to create full-color 
bwllnea graphica on Hewlett-Packard plotters, 
including the new low-coat H-P 1410A. 

POWERFUL 
CHART-MASTER produces bar charts, line charts, scatter diagrams and pie 
charts, as well as text pages and signs, on paper or acetate (transparencies). 
Data can be entered manually or automatically from Vislcalc® and other 
programs. Charts can be edited, stored and retrieved. 

FLEXIBLE 
CHART-MASTER altows you to select from a broad range of options to create 
the chart that best communicates your data. Options include producing up to 
nine charts per page, footnote and framing capabiHties,left and right y-axes, 
a variety of hatching and line types, exploded pie segments, linear regression 
and curve-fittings, logarithmic axes and much more. 

1'11\IN l'IE"NU 

'" n.·E1'l1(. CHi1RTEASY TO USE ,, 
t:.') vH1n· (MAl'..:fCHART-MASTER is an interactive, menu­
'3> F'LOi CH,t,J.:T

driven program that allows users, whether 
CHANG[ OF· TJOf'l 'S 

managers or secretaries, to produce 1:0) (i!Jl OUof\1 

presentatlon-quallty charts immediately with f;f(IJ:(l~(Tli; JfVf IHl. l"H CMA~l 

'7' 1'1!SCELlloNEOUSlittle or no training. It is easy for you to enter 
t{IJ (lllJTdata, choose options, select a chart format ... 
WMIOl WOUU• YOU l f~(1>and let CHART-MASTER do the rest. 

COST-EFFECTIVE QUALITY 
Th get the same high quality that CHART-MASTER delivers, you would hav~ 
to use expensive time-sharing services, commissioned graphic artists 
or costly dedicated graphics systems. Thus, CHART-MASTER, especially when 
teamed with the new Hewlett-Packard 7470A plotter, represents a price/ 
performance breakthrough. Users of these more costly methods will find that a 
CHART-MASTER/Hewlett-Packard combination pays for itself in just a few 
months. And, because CHART-MASTER also offers convenience. speed, user 
control and versatility. you will find that you will increase your use of business 
graphics at no marginal cost. 

CHART-MASTER is available through your local computer dealer for $375. 

A complete graphics plotting package, consisting of CHART-MASTER, H-P 

7470A plotter and interface for your A pie or IBM personal computer, costs as 

little as $2000. For further information and the name of your nearest dealer, 

call or write: 


Decision Resources Professional software tools 
PO Box 309, ~rt CT 06880, 203/222-1974 

Apple Is a trademark of Apple Computer, Inc. 

Vlalcalc is a trademark ol Personal Software, Inc. 
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JµF 

6V 


II 
R 505 

2. 2K


} 

** ASP IN SOME SETS 

I\ (\
L500 J \_./ \_.
HOR _____,oYPP tiHOLD 

12 JVHORIZONTA LC505 
12. JV0.01 

~ 2. 5VPPH 

Figure 5: The three connections made to a typical TV receiver. The horizontal, vertical, and video data may be brought to a connec­
tor on the back of the se t. Since no circuit modificaHons need be made, the set can be used for normal viewing at any time. 
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1 
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I 
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Best prices
anywhere 

We 	beat 'em all t 
- COMPUTERS­

ALTOS-List, ... _..... _... .. Leu20% 
NorthStar HORIZON HRZ-2-QD•. •2885 

ADVANTAGE . . . .. . . . •2985 

TeleVid110 Computer Systems .... Call 

SUPERBRAIN 64K DD . ... , . . . • . 1995 


64KQD .•......• . 2395 

DSS-10 Mag . HD . 2895 


CROMEMCO CS-1.. .. ..... . . .. 3195 

CSL .... .. . ..... 3649 

CS-3 .. . .. ,.... ... 5595 

Z2H ........ . .. . .. 7995 


ZENITH Z-90w/ ORIVE . .• , .....• . 2299 

Z-89 .... .... , . .•........ 2099 


- TERMINALS­

TeleVideo 910C ... .. ...... .. . . . . . 589 


- 912C ... ......... ..... 169 

920C .......... .. .... . 719 

925 ...... . . . ' . •....• . 719 

950 ........ . ........ . 915 


OKIDATA Microline BO . .. . ....... 329 

Microline 82A • . . •. ..• .. 489 

Microline 83A . .. _• , . . . . 739 

Microline 84.. . . . . Call For Prtce 


C.ITO . _.. ........ .. .. Call For Price 


SOROC 	IQ 130. .. .. .. .. . . • .. .. .. 585 

Ill 135 .. . . . . . , ..... . , . .. 719 

IQ 140 ...... . .. . . ... .. . " 996 


HAZELTINE 1420.. ...... ...... .. 
1500....•.• . • .... . . . 
1510...... .. ... .... 

ZENITH Z19 ... . . . . . . . . . . • . . . . . . 
-PRINTERS­

CENTRONICS 739·1 lparallell • • • • • • 
739-3 IRS23ZC). . . . . . 
704-11 lparall•U. • • • • 
704·9 IRS232CI ••• , 

Tl 810 Basic . . • . . . . . . . . . . . . . • . . 
810 Full , . . . . . . . • . . . . . 
820 RO Basic . . . . . . . . . . . . . . . . 

NEC n10 IRS2321.. . .•. . •• , .. .. , • 

'689 
845 


1029 

889 


499 

599 


1589 

1519 

1289 

1649 

1545 

2295 


3510 ............. . ......... Call 

QUME g.45 Full Option .. . . . . . . . ·2125 


9-45 Limited.......... . .. 2099 

Oiablo 630 RO . . .. . . . . . . . . . .. . . 2049 

PRISM 80 . . ........... • ... , . . . . 895 


132 w /color.... . ..... . .. 1495 

Epson MX-80.... . . , . ..... . . . .... 441 


MX-BOFT . . . . . . ... • ... .• .. 548 

MX-100 .... . ...•......... - 745 


- DISK SYSTEMS­
MORROW Discus ZD . . . . . . . . . . . . 835 


Dual Discus 20 . . , . . . 1385 

Discus 2 +2. . . . . . . . . 1089 

MS 5Meg. Hard Disk . 1949 

M10, 10 Meg. H 0 . . . _ 2995 

M26, 26 Meg. H D . , . 3349 

Decision I. . . . . . . . . . . 1339 


CORVUS 5 Meg. Hard Disk .. . .. 2566 

10 Meg. Hard Disk. . . . 3956 

20 Meg. Hard Disk .. • . 4756 


Prlces 111 for prepaid Ofder1 ot\11, and raflett o 

casJi dlwou111. Charge a•rcl ordo11 are iNg hllV tllgher. 


Uompoters 
WhOiesal e 

Bo:ic 91 Brewerton, N.Y. 13029 

315-472-3065 

Mca1 ·~ lo •IOCJ lir 1mrom111t dtlMf! facll1l x11td a<U1n1 
•tIOll lodJ>'f wonm~ ~!5 rtl.dl!<lt> 1114 1ppr01Jf11t< \;Iles In 
l'TI<:!> ii<> •flOI iodlll!r 1111ippj"' C.0 p, OIOM f!CJ UW• 7~\ d.....1t 
fri{ iS 1•*'1 lo c!ian11 lboiil noln 

Listing 1: A sample digitizer-control progrnm written in machine la11guage for the 6502 

m icroprocessor. Machine language is employed because of the high data rates involved; 

most high-level languages would be too slow. This program assumes that the 110 port i.5 

controlled by a 6522 VlA (versatile i11terface adapter). Users can add their ow11 


subroutines to handle text and graphics, image processing, and functio11s such as clear­

ing t11e screen and saving images on disk. 


3f-OD 
3 FO:.'l 
H06 

3f.OB 

3FOr 

3f-O fi 

3n1 

3f.l 3 

3 FH 

3fl8 

31'1~ 
3rIE 

3t:20 

31'23 

3F2 4 

3F26 

31'2 9 

3f2!) 

31'2f. 

3f'30 

3::32 
3;.35 
3T'30 
3FBO 
3F82 
3F8 4 
3F86 
3F88 
3FBA 
3FSC 
3F8E 
3F91 
3F93 
3F95 
3F9 7 
3F98 
3F99 
3F9A 
3F9D 
3F!Jf 
3FA2 
3FA4 
3FA7 
3FA9 
3FAC 
3FAF 
31':f.1 
3FB4 
3FB6 
3FB9 
3FBC 
3r:BF 

. 1' Vid(!O
'. * 
.jl ' 	 by
' ·* 
' PNTP. 
Vl AOil 
VtAnns 
VI ADDA 
\I IAACR 
VIAPCR 
VI ADA 
SETGRF 
CLRGR F 
SETALF 
SAVVI!J 

. 
20 00 xx IJDEO 

20 xx xx 

A9 00 

H oc FA 

Rf' OB FA 
Sf\ 0 3 f'A 
A9 OF 
er 02 "fl 
/\9 OR 
8 f1 00 FA 
Zr Q() r=A l.(IOP l 
10 06 
20 f, 3F TOSC:Al•! 
lB 
90 F5 
2C 00 FA STOP 
5~ 07 
2C 00 r: J\ Loorz 
so J: , 
70 F'.l 
20 zz x TOALl1tl 
20 YY xx 

60 

/\0 00 SCAN 

J.,2 OS LOOPY 
A9 Bl 
BS FO 
/\9 1)0 
85 Fl 
.\9 06 
8 [' 00 FA 

A9 ~F 


8D 03 FA 

98 

OA 

OA 

OA 

Bn OF FA 

A9 02 

BD 00 FA 
A!l OB LOOPV 
an 00 F.I\ 
A9 rF 
80 ()3 l'A 
llE Of. FA 
J\9 02 
8D 00 FJ\ 
.r\9 00 
8D 03 Ffl. 
BD 00 FA 
AD 00 FA Cl!KV 
29 20 


l'lri\•e r Poutine 

~ ~ . J . 	 Ke ryan 

EQ U $00f.O 
EQU $FAOO 
EQl' $FAOZ 
EQU $FA03 
F.QU $FAOB 
EQU SFAOC 
EQU $FAOF 
!!QU $XXOO 
EQll $XXXX 
E~U $X}..'YY 

EQU $X.XZZ 


or.c $3FOO 

JS'P. SBTGRF 
JSR CLRGRF 
LOA ~SC 
ST.A. VI APCR 
STA VlAACR 
STA VI ADDA 
LDA 1$0F 
STA Vll.DI:E 
LflA uo1.; 
STA VlADB 
n IT VIAnn 
BPL STOP 
JSR SCA 
CLC 
r. cc LOOPl 

BIT VTADfl 

JWC TOALPi-I 

1IT VI AN 

l'IVC 1 00 1' 1 

'.JVS LC'OP2 

JS J: SAVVID 

J SP. St:TALF 

~TS 

LDY 1$00 

LOX 8~08 

LDA r $ 81 

.STA PNTR 

LOA 
STA 
LO/\ 
STA 
LD.r\ 
S'l'A 
TYA 
ASL 
ASL 
ASL 
ST/\
LDA 
STA 
LDA 
STA 
LDA 
STA 
STX 
LD;\ 
STA 
LDA 
STA 
STA 
LOA 
AND 

1$DO 
PNTP.+ 1 

# 06 
VIA.DC 
#$FF 
VIADDA 

A 
A 
A 
VIADA 
#$02 
VIADB 
1$0S 
VIADB 
1$FF 
VIADDA 
VlADA 
11$02 
\I IAD D 
~$00 
VIAD11A 
VIADB 
VIADB 
#$20 

;Pointer to Virleo i'.emo ry 
;VIA B I/0 
;VIA ll Data Di rection 
; VI A A Ti a ta Direc tion 
;VIA Aux. Control Reg. 
; VIA Per. Control P-e g . 
;VIA A I/O 
;Graphics Set -up 
;Cle a r Graphic Screen 
;Alpha Set-up
; Save Vide o Screen 

;Configu r e graphi cs 
; Clear screen 
;Res et 

control 

; registers

;A port~input 

; \00001 111 

;Bits 0· 3:out , 

; HXXX lll O 


4-7:irr 

; disa~le output 
;Is stop pressed? 

yes , I' ranch 
; no , tllen scan 
; Branc!~ a h •ays 

(continue)' ;ls sta rt also pressecl? 
; yes, hranch 
;I s start presscC: :i ow? 

ye..s ' C en c:: 1e cJ.. stop 
; no 1 wait: 
;Save t he screen 
;Confi :; ure alpha mo t! !: 
;Peturn to ca ller 
;Init ial horiz. hyt e 
;Initial vertical byte 
; l'.argin 3 dots on le ft 

4 dots on t op 
i 

i Pointer'" SrtO 81 

;Output n xx xo 110 

; follow H 
;Set A port as 

output 
; 
; ~'.u lti 1 ly 

byte r:uml>er by 
for bit nu mber 

' ; Ou t put lli t no. for 

;Ou t put i ~:xx.xoo io 

; latch 11 

; Cutp ut n ..xxx1 011 


8 


ti 

; follow V, unlatch 

; \l lllll 111 

; po rt~out µu t 

;Output line no . f o r 
; Output f,XXXXOO l 0 
; lot c11 v 

; \0 0000000 
;A portcinput 
; Ena ble output 
; Sample status 
;Is line"'.'? 

Vil~CO 

1· 

Listing l co11ti11ued on page 192 
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Anadex s1LENT/1sc:F11ae™printers. 

Quietly goin our business. 


Now and then office noise Also standard are sophisticated communi ­
levels can go sky-high. But with cat ions controls and protocols, flexible and 
Silent/Scribe - our new family of easy-to-use operator controls , quick-change 
matrix impact printers - you can raise continuous loop r ibbon cartridge. and universal 
your printer expectations while signifi- interfaces that work wlth virtually any computer 
cantly lowering your office noise level. system . 

How quiet is "silent"? Silent/Scribe operates at For full detai Is on how Silent/Scribe can fit your 
less than 55 dBA. which means that in the average application - quietly - contact Anadex today . You'll 
off ice you may have to look at it to determine find the units attractive ly packaged. quality en­

whether ifs printing . g ineered, modestly priced, and avai lable now. 
SILENT/SCRIBE MODELS 

And Silent/Scribe 
Standard /t.'.f ./ / / ,{ / is as easy to buy as i t Features i ~, t}~ d ~.. '1. 

is to live with . You 
oPM11r.05p11..i"'fic 150 150 120 tro 200 
(CftOI po~ Ste I I 2 ,., 180 - - •10 can selec t a variety,,. ­12.!i ­ - ''" 


·~ - ""' fonts and line widths. 

l l.3 100 100 - of printing speeds, 
16...C. ­ - ""' IGJCopyr igh1 1982
10 Some models p r o ­- "'" Inc..An.rtd~x. 

~ Ooi..b10 Wld l t1 • 
E• ~d..,PYlf'll 

vide both draft and
Dot AddJ•n•.tM• 
01qihh: 1 (DoUln. Ht'VJ 60/n B0177 1'!,11'1 1~'1 7'll72 enhanced quali y
M• 1,, Lh't. Wlo11u1,_. RO ui 80 •l -2 1:n 
AIHllll l1 Id .um Owll Opt Op4 Op.1 Yes copy. All models 
011t.-o· v.. Yr• YH 'f.es -v..f~P1P11r s..i... 
Rlb:bol" , COt1tlr!v0i;t !/Loop CMtrldge(Ydsl 'XI 30 lO XI XI have superb dot - op_9000A 
lnl1d•d r11F addressable graphics
P•tll•I C!MI. Com,. Y•• VH v .., Yitt Ye1 
AS.,._»~ S.~'Y•s 'f'O$ Yu Yes Yet 

at no extra cost. :-~=~------------~ 
Silent/Scribe. The Quiet Ones from Anadex. • 
ANADEX, INC. • 9825 De Soto Avenue • Chatsworth, Californ ia 91311 , U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA(408)247·3933 •Irvine, CA(714) 557-0457• Schiller Park , IL(312)671 -1717 •Wakef ield, MA(617) 245·9160 
Hauppauge , New York , Phone: (516) 435-0222 •Atlanta, Georgia , Phone: (404) 255-8006 • Austin , Texas, Phone: (512) 327-5250 
ANADEX, LTD.• Wea~er House, Station Road• Hook, Bas ings toke, Hanis RG27 9JY, England • Tel: Hook (025672) 3401 • Telex: 858762 ANADEX G 
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Listir1g 1 continued: 

.3 PC1 FO F ~ Bf.Q CllKV . no, loo~ •~ ncl 1·:a it 
3FC3 
.3FC'6 

AD 
29 

00 
10 

rA C!IKTI LOA 
1\ND 

VIADB 
#$ 10 

; Samf,lP. statu!' 
: Is •it:;l'_' 

3 FCB 
:HCA 
3l"CD 
3FCF 
3ron 
3FD1 

ro 
AD 
91 
r:a
Ee 
EO 

P9 
OF 
FC 

rr. 

FA 
BEQ CMK~! ; no , lo op and wnit 
LDA VI;\DA ; fl.cad byte of vi duo 
STA (P NTR) , Y; Output to screen me mory 
I i\X ; i·lo ve down 
INX i 1 lines 
crx it$rC ; no ttom reached? 

3Fn3 BO 0:3 R<:S l30TTOH yes, bra nch 
3FflS 18 CLC ' 10 

3FD6 
3fP8 

AS 
69 

r:o 
10 

LOA 
AflC 

PNTP. 
N$20 

;l.lpd<i.te point-e r 
2 lines dON ll 

3FDA SS FO STA PNTR 
31'DC 
3Ff)£ 
:SfEO 
3FE1 
3FE3 
3F!:4 
3Ff;G 
:S f.13 
3PP./' 

90 02 
E6 Fl 
18 

190 'BF 
C'S 
CD H 
PO 02 
90 98 
60 

SJ\fl>AG 

fl OTTO~ 

noM r: 

BCC 
INC 
CLC 
BCC 
!NY 
CPY 
BCS 
BCC 
PJ'S 

SA~:PAG 
PNTRtl 

LOOPY 

#$1 f' 
C'Cl'{E 
LOOPY­

; 
;Bump h.i 1; ~. byte 
;Branch always 
j until bottom 
;~'. ove right 1 by te 
;Right bhte margin 
i reac ietl yet? 
; no, then continue 
; Return to VI OEO 

are located at hexadecimal 3F81, normal TV set, anything appearing 
3F83, 3F02, and 3FES in listing 1. on the TV can be stored in your com­
Some adjustments in the trimmers puter. This includes pictures broad­
may be required to sample the entire cast normally and cable TV signals, 
screen. If more than 128 lines are as well as signals from anything that 
sampled, change one of the INX com­ can be connected to a TV with an RF 
mands (at hexadecimal 3FCF and modulator: TV camera, video-tape 
3FDO) to an NOP, and wire the recorder, videodisc player, video 
jumper associated with IC3 to the game, and another personal com­
256th scan-line position. Note that if puter (have you ever wanted to 
your computer can't keep up with the transfer an Atari graphics image to an 
desired lines, it must wait until the Apple Il7). Images can be merely 
corresponding byte appears in the displayed on your computer's screen, 
following field to obtain a data sam­ saved on tape or disk, enhanced or 
ple. Instead of a sampling rate of ap­ otherwise modified by software, and 
proximately 64 µ.s, the rate will be dumped to a graphics (dot-matrix) 
about 16 milliseconds (ms), slowing printer. 
the refresh rate from about a half sec­ Applications include the obvious: 

ond to about 30 seconds. computer-generated portraits and 


computer security and surveillance. 

Applications For computer-recognition systems, 


Since the interface is wired to a you may want to simplify the images 


by using low resolution and only 
black and white intensity levels. The 
interface will make it very easy to get 
relatively sophisticated graphics im­
ages into your computer for use in 
games, education , or other programs. 
For example, a few pictures grabbed 
from Johnny Carson's monologue 
and a $150 speech-synthesizer board 
might turn your computer into a 
computerized joke teller. Or can you 
imagine President Reagan teaching 
your children arithmetic1 

Although the interface circuit was 
designed to be simple, it could be 
upgraded . The op~amp, shift~register, 
and output-register circuits could be 
duplicated several times to provide 
more than 1 byte of information . 
Since the extra time for a computer to 
read three or four more registers is 
minimal, the scan rate would prob­
ably not be degraded. 

Additional intensity Jevels can be 
created by setting slightly different 
bias levels on the op amps. True 
primary colors can be obtained by 
sampling the voltages at the three 
color-output transistors in a norm.al 
color TV. Cartoons are especially 
suited to color digitization. Most car­
toons have several vivid color zones 
that differ little in gray scaJe, making 
a black and white system rather poor 
in distinguishing the different areas. 

Another possible application is 
computerized TV commercial recog­
nition , Detecting a commercial, your 
comput:er can switch off the TV's 
audio and video outputs and replace 
them with a 60-second computerized 
monologue.• 

JAYWEJNBERG:LIVING PROOF 
YOURCON'l'RIBUTIONS COUNT. 

These days, Jay Weinberg's most difficult battles take place on the tennis court. 
Five years ago, he had a different kjnd of fight on his hand : again tone of the 
toughest forms of cancer. 

ancer re earch and treatment have made Jay's kind of recovery possible for 
almost 2 mi llion pe ple . Which means that y.our donations have helped buy i 
Jay Weinberg a very beautiful gift: his life. Am • 

encan
CANCER C'AN BE BEAT. Cancer Society 
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COMPUTERS IN TAIWAN, R O.C. 

TAIWAN:SET ON COMPUTERS 


Who hasn't heard of the so-cal l­
ed Taiwan Economic Mi racle? 
From a sleepy agr icu ltural island 
of 10 million in habitants in 1960 
to the tr;i.de-orie nted giant of the 
1980's, the islan d is now amo ng 
the world's largest supp liers of 
footwear, textiles, and electronic 
goods . It is the third largest expor­
ter of goods co the United States, 
with about 8 billion worth of 
ex ports there last year. 

Taiwan's planners realized some 
years ago tha t the large pool of 
chea p labor that Tajwan used to 
have and has contributed greatly 
to the nation's eco nom ic growth 
wouldn't last forever. They knew 
that the accent of Taiwan's in­
dustry would have to be changed 
from labor-in tensive goods if its 
economy was to remain viable . 
They also knew that, because of a 
numbe r of factors, Ta iwan 
wouldn't be able to compe e with 
econom ic gia nts such as J apan and 
the Un ited States in already­
establ ished product lines . 

Their so lution was a wise one: 
stress a shi ft in industrial em phasis 
to state-of-the-art, cap ita.I -and 
technology -intensive undertakings 
such as advanced optics, precision 
machinery , and especiall y, com­
puters and so ftware . 

As more advanced coun tr ies in 
th e West have developed high ly 
sop histi cated computer techno­
logies, Taiwan, which l1as not 
en te red this field untiJ mid '70s, is 
accelerating not only the manu­
facturi ng of computer parts and 
periph erals bu t also th e design and 
appl icatio n of software packages. 

Taiwan may have a long way to 
go to become a computer giant, 
but its potential of developi ng th e 

compu ter industry is great. 
Taiwan's exports of electronic 
products came to US$ 3.3 bil lion 
in 1981, making the nation the 
seventh large~t electronics su pplier 
in the world. Because of its 
elec tronic s industry, Taiwan has 
available a large number of 
technicians and a great variety of 
electronic parts and componen ts 
both of which have made the de­
velopment of the computer in­
dust ry much easier. 

T here are now more than 100 
companies specializing in micro­
an d mini-computer systems. Others 
are developing special ized de vices 
such as process contro ll ers and 
communications devices, while 
still others have begun exports of 
peripherals such as monitors and 
terminals. 

A visible hand to promote 

computerization 

The manufacture of computer 
par ts and peri pherals ca n best be 
boosted by the promotion of com­
puterization in private and pub lic 
sectors. To achieve this purpose, 
the Inst itute for in format io n In ­
dustry (llJ), a non ·profit semi­
g vernment sponsored orga niza­
tion, was set up three years ago to 
serve as bridges between the com­
puter industry and its users, 
educat ion and research institu­
tions, and the governm ent. One of 
Ills major tasks is to vigorously 
promote the efficient use of com­
puters on all sectors in Taiwan. To 
achieve this goal Ill for exam ple 
deve lo ped last year a nationwide 
banking automation sc heme aimed 
at streamlining and improv ing 
the services of all banks on Taiwan. 
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-~ Furthermore, the lll is cooperat­
'e ing with world famous computer 
~ companies, such as Wang Lab 
~ and Hewlett-Packard, to jointly 
·~ develop software packages in 
fit 	 order to transfer advanced tech­

nologies to the island and thus 
creating export opportunities, 
Nevertheless, the list of Ill's 
endeavours is far from exhausted . 

The industrial Technology 
Research Institute (ITRI ), an 
autonomous body, constitu ted by 
a number of sections including the 
Electronics Research and Service 
Organization (ERSO) provides a 
cutting edge for much advanced 
research on the island. 

ERSO, which began its com­
puter research in 1979, now 
employs about 200 technical peo­
ple at its laboratories in Hsinchu. 
With an annual budget of 5 
miJlion, ERSO concentrates on 
micro-and minicomputer techno­
logy, general-purpose microcom­
puters, software, i.ndustriaJ process 
controllers, and testing, quality 
assurance, and product engineer­
ing. Its findings and prototypes 
are made available to any private 
enterprise interested in mass pro­
duction of items developed. 

Recently, ERSO engineers 
completed a real-time multi-testing 
software system, and cross-as­
semblers and software-simulators 
for the Intel 8086 microprocessor. 
They've also develped eight- and 
16-bit microcomputer systems 
based on the Z-80A and 8086 
microprocessors, and a data­
acqu isition system using about 40 
microprocessor-based controllers 
and minicomputers . Erso's find­
ings, in turn, are made available to 
industry-at-large, which then de­
velops the device's commerciaJ 
possibilities. By so doing, ERSO 
has served local manufacturers by 
offering a design service for micro­
processor-based products and 
system software, as well as provid­
ing pilot production and qualifica­
tion of subcontractors. 

Pho10 1: A T aiwarr 's T crmirral A= blr Lirrt 

ERSO looks towards 16-bil de­
sign 

ln the future, ERSO plans to 
emphasize the design of 16-bit and 
possibly 32-bit microprocessors. lt 
also pla.ns research into graphics, 
image processing, real time 
redundant systems, and the de­
velopment of more complete 
testing services. It will cooperate 
with other ITRI labs in further 
devel pmenc of CNC robots, CAD 
and CAT. 

A number of impressive achie­
vement in private segement 

Among the private firms, com­
panies such as Mitac Inc, Multitech 
International Corp, Microtek ln­
ternational Corp Teco Electric 
and Machinery Co., Ltd, Disco 
Electronics Co ., Ltd, Pan Asia 
Electronic Co ., Ltd, Compeq Man­
ufacturing Co., Ltd,Joining Instru­
ments and Equipment Co. , ATW, 
Liberty Electronics Co., Ltd, Plus 
and Plus Co., Ltd , Shinlee Corpora­

tion, Lung Hwa Electronics Co., 
Ltd, Sampo Corp, Cal-Comp, Tea 
Po Co., haven't been idle either. 
Although _their achievements are 
modest when compared with the 
activity taking place in more 
advanced countries, many Taiwan 
compaines have jumped eagerly 
into the automation game and are 
now taking the first steps in 
learning the game. Some have won 
internationaJ distinction for their 
innovative products already. 
Others have won major e port 
contracts for tenninals and 
monitors designed here. Stil.l 
others are taking a crack at high ­
valuc specialized lines such as 
design-and-analysis tools for micro­
processors and computerized 
numerical controllers. Component 
makers, too, are providing pa.rts in 
tolerances and specifications that 
are computer-compatible -- a 
step up from the consumer-grade 
devices that served the electronks 
industry for many years. 

Mhac's line of microcomputers 
video display terminaJs and add ­
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:~ on drives have already found 
~ markets in Taiwan ;i.nd are begin­
~ ning to make inroads abroad. 
·0 Multitech's "Dragon" Chinese­
~ Language terminal and the "M icro­

professor" series of educational 
home computers have won awards 
and distinctions in addition to 
sales at home and abroad. Micro ­
te k,a young firm fueled by locally ­
born engineers with advanced 
American educations and ex­
perience, has already introduced a 
low-cost design and analysis tool, 
the micro inci.rcuit emulator (or 
MICE) which gained the product 
of award of WESCON 81, as well 
as computerized numerical con ­
tro llers for machine tools, last 
April. Teco and Disco recently 
won contracts to provide color 
and black-and-white monitors and 
terminals for major American 
vendors Hazeltine and Lear-Siegler. 
Pan Asia manufacturers a micro­
computer series for the domestic 
and export markets. Compeg 
designs and manufactures multi ­
layer PC boards to computer and 

military specifications for com­
panies such as lBM, DEC, Data 
General, Fuji Xerox. Joining 
Instruments produces 300 cpm 
and 700 cpm card readers , and is 
now developing a 16-bit micro­
computer based on an MC-68000 
chip. 

ATW, formerly one of the 
world's largest producers of arcade 
video games, now concentrates on 
the production of low-cost data 
terminals for mini- and micro­
system users. Liberty Electronics 
recently introduced a smart 
terminal and an lBM-compatible 
color monitor to add to its Iine of 
ot her peripherals and consumer 
electronics products. 

Plus and Plus, another forme.r 
arcade-game maker, is now con­
centrating on microprocessor­
training kits with EPROM pro­
grammers and Chinese-charac ter 
generators for the Apple 11 Plus. 
Shinlee, a well-known manufac­
turer of consumer products such 
as color televisions, is now placing 
em phasis on the marketing of a 

Photo :.: A 1-!ard•'are DNig" Hous~ 
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Mi11istn wirbout Portfolio K. T. Li, one of the 

prindfJdl archit~cts of ROC's a(ulerated mmo ­

mic development program, promotes vigorously the 
informatiort industry. 

new color terminal and general 
purpose computer. Lung Hwa 
makes linking RF modulators. The 
Sampo Corporation, another weU­
known local maker of consumer 
electronics items such as color 
televisions, is also entering the 
personal computer. TeaPo makes 
all kinds of switching power 
supplies for both the domestic and 
export markets. Cal-Comp, with 
1981 exports of 15 million 
calculators, in 1982 began produc­
tion of smart terminals at a new 
factory. 

These manufacturers by no 
means comprise the complete list 
of companies busy in Taiwan 
engaged in the design and produc­
tion of computer-related products. 
But they nevertheless give a rather 
clear example of how far the in­
dustry has come to in just a few 
short years, and of how fast the 
industry is prepared to shift its 
emphasis when conditions demand 
and new marketing opportunities 
open up. 
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Iii 
u 
Q) Cooperation Between Government and Industry 

m the world of technology . 
Already, there has appeared a 
loosening of customs and invest­
me nt regulations for foreign firms 
on Taiwan. In particular, efforts 
are being made to minimize or do 
away with entirely the bureaucra­
tic hassles foreign businessmen 
have often faced with when 
dealing with foreign countries . 

For instance, Taiwan's Ministry 
of Economic Affairs on July 1 of 
this year formal ly established the 
Join t Industrial Investme nt Service 
Center to provide a "one-stop 
servic e' to Overseas Chinese and 
foreign investors , and to route 
them around the maze of paper­
work that the bureaucracies often 
e:enerate . The Center wi ll help 
investors process all administrative 
procedures ranging from inve t­
ment applications to the establish ­
ment of factor ies . In another 
word, the Center plans to put a.II 
investment-related services under 
one roof. 

ln addition to the establishment 
of the Center, the government this 
year decided on a series of steps 
that wiJI make investing in Taiwan 
more than 7 ,500 worth of 
instance, manufacturers purchasing 
a more than us $ 7 ,500 worth of 
Taiwan-made and imported 
machinery and equipment before 
April 18, 1983, can deduct 10 
to 15 percent of the machinery 
cost from their business tax of 
the year. In addition, companies 
in the strategic industries - - of 
which computers and information 
science are included - - are 
cl igible for long-term, low-in terest 
loans from the govern ment. 

A Growth of the Industry 

As little as seven years ago, 
Taiwan was considered a relatively 
under-computerized nation . But in 
the past few years, it has become 
one of the fastest-growing markets 
for computers and peripheral 
equipment in the world. In 1979, 
for instance there were 450 in­

0. 
(/) 

As Taiwan graduaUy ran out of 
cheap manpower in the past few 
years, government planners reali ed 
that the structure of Taiwan's 
industry would have to be changed 
if products and services were to 
remain competitive with those of 
other developing countries in the 
region. 

T he planners translated their 
ideas into a "Ten-Year Plan for 
lndustry", which had as its focus a 
virtual re-structuring of industry 
from the top down. On the man ­
ufacturing side, the government 
called for more high -valu e pro­
duction in areas where exports 
might not increase dramatically in 
guant itative turns. Qualitatively, it 
calJed for more em phasis on pro­
duction of high-value, low-labor 
items such as precision machinery, 
optics, electronics goods, and 
computers and peripherals. 

Computer and information 
comprise a sign ificant part of the 
Ten-Year plan segment dealing 
with the electronics industry . That 

segment calls for che development 
of products such as CRT terminals, 
printers, raster-scan graphics, fixed 
disk drives, magnetic tape drives, 
optica.I character reader , word 
processors, and special-purpose 
minicomputers for business use 
and process control. Part and 
parcel of these. products is the 
intention that Taiwan's e ngineers 
stop making products designed in 
other countries. Instead, the 
planners suggest that as great a 
percentage of fu ture technological 
exports from Taiwan be designed 
on the island as well. 

One-stop service 

To achieve this end, govern­
ment has planned a whole new 
environment for manufacturers 
and foreign investors. The 
government aJso reaslises that 
foreign entrepreneurs in technical 
cooperation with local business­
men can give the industry the 
push it needs to make its mark 
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stallations on the island, second 
onJy to Hong Kong among nations 
of comparable size and economic 
development in the region. As ot 
June, 1981 the number of installa­
tions i_n Taiwan had more than 
doubled to 988. In addition, the 
number of Taiwanese companies 
involved with computing and in ­
formation had mushroomed. 
Today , continued interest in com­
puters and information science is 
evidenced by the fact that the two 
areas of top preference among 
grad uating high school students 
who plan to go on to university 
are electrical engineering and 
information science. It is also 
evidenced by the attendence 
recorde on numerous and diver­

sificd EDP training courses 
offered by t he indu stry . For 
example, a Il l -sponsored intensive 
EDP training program for a clase 
of 40 non-DP students usually 
actracred more than 1000 nthusi­
atic app licants. These univers ity 
and college graduates of tomorrow 
will form the basis of Taiwan s 
conti.nued develop ment of its 
higher-level skills. 

uP -based Designs Are Every­
w he re 

Most hardware design houses in 
Taiwan concentrate on micropro­
c ssor-bascd products and their 
applications, rather than computer 
systems per se. What computers 
there are chat have emerged from 

By /1)8/, eleclronic production 110/ue in Taiwan readied 5.54 /Jillions. a11d its exporl 10101/y 

reac/i(•d J.6 bi/lion , i11dudi11g 45% ' '0/IXllllll!S prod11C/S Olld 48% CO/llfJOfll!llfS. n1e other 7%are 
proji?ssio11al dt'ctronin- (main/11 i11 telecommrmication product ·.) 

Value 

( Mil lion US dollars) 

Product's Name 

1981 1985 1989 

Personal Computer 

Small Business Computer 

EM Board Module 

OEM Microcomputer 

CRT 
Point f Sales CRT 

Word Processor 

Primer 

Teleprinter Terminal 

GraphicTermina l 

thcrs 

0.8 

2.2 
4.2 
1.1 

66.6 
4.2 

2.1 

8.8 

15 
14 

32 
8 

440 

270 
14 
45 

45 

80 

30 

135 

95 
283 

47 
2900 

183 
94 

400 

150 

150 

63 

T ota l 90 750 4500 

T abit 1: Projr.-ted Compulrr Prtxiru:tio11 Gronoth rn Tm wa " Source: /TRI 
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Taiwan's engineering shop have 
been mostly small micro systems. 
But in the microprocessor-based 
range the island's designers have 
shown themselves particul arly 
strong. 

For instance , various design 
houses on rhe island have turned 
out hardware and applications 
chat end up in products such as 
m i'croprocessor-based tern perature 
controllers for refrigerators and 
airconditioners, devices that 
control various automotive func­
tions, au tomatic telephone dialers 
television games, video terminal , 
PABX's, industrial process con­
trollers, and microcomputer 
!>ystems. Some of these products 
are marketed directly by the 
companies here, others arc sold 
through brandname manufacturers 
and distributors in the United 
States and other foreign countries. 

At the same time, the island's 
hardware designers have under­
taken a number of projects at the 
behest of large Western firm s such 
as IBM and National Semicon­
ductor. Taiwan-made computer 
boards may grace minico mpu ters 
and mainframes ma rketed by well­
known American manufacturers. 

A large part of the attraction of 
Taiwan designs for foreign com ­
panies is the low developmenc cost 
on the island. For instance, the 
salary of a very experienced hard ­
ware designer in Taiwan is only 
about 1,000 a month, compared 
with a minimum of three times 
that figure in the United States. 
Other project costs are also con­
siderably lower than in the United 
States. Thus, project deve lopment 
costs for a product such as a 
terminal wou ld be one-third to 

one-half of what they would be in 
the United State . 

So ftwa re Houses Starl lo Boom 

Savings on software design costs 
are similar. ln fact, Taiwan has 
over 100 software design houses 
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uo!pas , 
means the industry wil l be quicker own packages than ot 

compared w ith 50 hardware 
houses. Mose of these software 
firms have fewer than 20 
empl oyees, and their efficiency is 
high. Again, most firms con­
cerntrate o n applications packages. 

Other softw are houses specialize 
in business-management systems. 
They provide applications pack­
ages to perform such services as 
accounting, editing, purchasing 
and point-of-sale . They may also 
do programming for l<trge foreign 
systems and do eq uipment­
oriented design for companies 
such as fBM, Hewlett-Packard, and 
large Japanese brands. 

Nevertheless, the industry ex­
pects a bright average educational 
level of the popu lat ion, which 
m eans that the industry has a 
relatively larger pool of educated 
talent on which to draw. It also Photo 5: Comp,.ter Stor('f Ar(' Spritr?,ing up Evcryn,/i<re 

to learn and begin developing its in the region. 

MODEL JM6000 MICROCOMPUTER Using t e world's 
most powerful 16bi t m ic roprocessor MC68000 

• EXORbus• plug-compatible 
• Wi th 512Kb memory and two 8 " or 5 Y." floppy disk drives 
• CAT, pr inter, card reade r, I EEE-488 interfaces available 
• Software ­ Multi-task ing JI DOS, Assembler, BASIC. 

text editor, text processor. utilities, debug package 

MM /u trat» mark ofMOTOROLA, INC. 

J~!~~l ~t~ 
JP2ooo c • .,., ••.• ,,, " 

'A"#~~. • ttwd9 mark of Technical Systems Consultants, Inc. 
I ING INSTRUMENTS & EQUIPMENT CO. 

Sac. 7 Chung Shlao E. Rd., Taipe i, Taiwan, R.O.C. Tel : (02) 760-5001 Telex : 27774 JOINING 
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IBM 
Several large American com­

puter firms also maintain branch 
offices here. For instance CBM has 
maintained a presence on the island 
for 26 years, and has enjoyed 
annual sales increases between 20 
and 40 percent. lt sells and services 
IBM 3000 and 4300-series main­
frames, Systems 23, 34 and 38, 
and the Display Writer. In addition 
to its sales and service efforts, IBM 
Taiwan has in recent years made 
significant contributions to the 
advancement of agriculture around 
the world by providing computing 
services to the Asian Vegetab le 

AMERIC AN COMPUTER 
FIRMS ENJOY OPERATING 
IN TAIWAN 

Research and Development Center 
near Tainan, in the sou them part 
of the island . 
NCR 

National Office Equipment 
Corp, a National Cash Register's 
affiliate in Taiwan, is the island's 
oldest computer firm. The 
company provides sales of its com­
puter systems and software 
support to retail stores, super ­
markets, department stores, 
government offices, trading com­
panies, schools and hospitals. It 
has net profits of $1 million during 
1981 on sales of $5 million, and 
has projected 1982 profits of 1.5 

million. It numbers 58 engineers 
among its 143-member staff. 
Digital 

Digital Equipment Taiwan Ltd 
began its ten-year history in 
Taiwan with a 1972 investment of 
$300,000 to produce core 
memories . ln 1977, company 
doubled th is investment to 

$620,000 with the inauguration of 
facilities to bond and package 
compu ter-grade LSls. During the 
next five years the firm's invest ­
ment jumped to 5.64 million 
with the addition of facilities to 
produce terminals, keyboards, and 
monitors. During this time the 
company's sales also rose, from 

13.5 mil lion in 1977 to a pro­
jected 70 million in 1982. 

The company's plans for 1983 
call for the design of a new 
generation of terminals and 
monitors, and further production 
automation. The company also 
estimates it will turn out 25,000 

TBB ADVANCED EQUIPMENT YOU'LL NEED IN THE 80s 
OUR P RODUCTS MODULATE WELL, 

CONTROL WELL, DRIVE WELL! 
Video to VHF/UHF Modulators 

-Available in a variety of modela. 

- Linear and stable modulation. 

- Low radiation and l)armonlcs. 


- Low current drain. 

-Low chroma sound beat. 


- Compact, unobtru1iva dnign. 

- Perfect for color TV gamas & VTRt. 


- Ideal for all computer systems, 

Including Apple, Atari, Mattel, Tl 

Radio Shack, Commodore. etc. 

Video Controllers 

-Digital logic circuits. 


- Vesalila, offering many different con· 
LUM1 UK36 figurations of Input and ootput signals. 

5.26 Inch Minifloppy Disk Driven 
- Manufactured on an OEM basis. 

- Avatlable beginning in January 1983. 

P1-111B cont.ct us at: 
LUNG HWA ELECTRONICS CO., LTD. 

Office & fty : 5/F. No. 33 Pao·Hs ing Rd., Hsin Tien City, Taipei County, 

Taiwan. R.O.C. Tel: (02) 914-5660 15 Li nes) 

Cable: "IFTLUNGHWA" Taipei Telex: 31143 LUNGHWA 
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·~ VT-101 terminals, 25,000 VT-100 
~ monitors, 160,500 VR-201 
~ monitors, 25.000 keyboards, and 
~ 1.86 mil li n sets of LSI packages 
~ during rhe com ing year . 

The company's profits during 
1981 reached $2.S mill ion, a 30 
perce nt growth over t he previous 
year. 
Ou me 

Qume Corp of San Jose is the 
newest addition to Taiwan's 
growing group of offshore in­
vestors. The ITT subsidiary's local 
a ffiJiate, Qume Corp (Taiwan) Ltd, 
rece ived approval in Ju ly of a $10 
million investment to produce 
daisy-wheel printers and disk drives 
in the Hsinchu Science-base Indus­
trial Park . Production began in 
September at a temporary facility, 
but when a permanen t plant is 
completed Ln July, 1983, produc­
tion may rise as high as 200 print­
ers and 1,000 d isk drives a day. 

Withi n two years, Qume expects 

to employ 1,000 people at its 
plant; within five years, the com ­
pany expects saJes to reach $100 
mill ion annually. ln addition, 
taking advantage of the technical 
talent available in Taiwan, it will 
conduct resea rch in in terface 
hardware and software. 
W angs 

Wang is an old Taiwan hand. 
In 1967 the company bega n its 
presence in Taiwan by opening an 
affiliate here, Wang Laboratories 
Taiwan Ltd , to produce various 
Wa ng products for export to the 
Un ited States . It now has about 
500 employees here . 

Wang's latest venture in Taiwan, 
Wang Computer Ta iwan Ltd , was 
established about two years ago in 
the Hsinchu Sc ience-based In­
dustrial Park . In fact, Wang was 
among the earliest offshore firms 
to receive investment approval and 
begi n operations in the ambitious 
about 60 miles souch of Taipei. 

A ta:ri 
Atari Inc la te last year began 

productio n in Taiwan of its Video 
Computer TV games at a p lanr in 
Ta mshui, on the island's north ­
west coast. Product ion from the 
plant < ugments video ga mes made 
for some years by subcontractors 
o n the isl and , and considerably 
in c reases the Atari outp'ut from 
Taiwan. T he investm ent .tn 

Tamshui, according to company 
officials, involves m illions of 
dollars. The plant, which formerly 
belonged co Sylvania-PhiJco 
Taiwan, covers 167,000 square 
meters; em ployment there was 
scheduled to reach 1,500 people 
by the middle of this year. 

Atari set up the video-game 
plan t in Taiwan because of the 
ease of obtaini ng mater ials here. 
The volume of games atari was 
already exporting from Taiwan 
caused the company to seek such 
a facil ity. 

Rlilac Inc. 
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SEEKING RESEARCH AND 
DEVELOPMENT 

Photo 6: Dr. Ho, Dir«:tot Gm~ral of /-lri11chu 

Sde11u·ba~J f11 J11strial Park. Sa yr"Taiwafl will 

become t~ fi.irrrc technology center ~f A1ia." 

A few years ago, Taiwan's 
econom ic. and industrial planners 
were faced with a problem . 

The problem was how to attract 
the knowh ow and capitaJ to 
Taiwan that wou ld help educate 
local businessmen and manu­
factu rers in the direction of the 
new high -tech industry and at the 
same time make avaiJable th e 
technology for these businessmen 
to use. 

They came up with a sol ution 
following th e example of American 
en t repreneu rs and conceptual 
pioneers in creat ing places like th e 

Standford Industrial Park Silicon 
Valley and the North Carolina 
Research triangle , they decided to 
set up a place t foc us on high ­
tech nology development and 
research, and to offer a ttractive 
incentives to those a.greeing to 
invest there. 

T hus the Hsin-ch u Science-based 
Industrial Park (HS IP) was born, 
the first industrial par k developed 
ex clusively for high tech nology 
industries in Asia . Established in 
September, 1980, the HSIP has a 
very aggressive plan to bring in 15 
companies every year. Great 

~ 
TEAPO.._... SWITCHING POWER SUPPLIES 

For•Microprocc r •Terminals •Mini Computers•Printcrs•Game Machine 

For details, please contact: 
TEAPO ELECTRONIC CORPORATION 

Head OHice and factory: No. 3, Lane 89, Chung Yang Rd., Sec. 3, Tu Cheng Hsiang. Taipei Hsien, Taiwan, R.O.C. 
Telex: 31223 TEAPOCO Tel: (0212604151, 2603517 
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Photo 7: II I it"•• of /·llirrdm Sm·11u·ba1~J lnd1111 rial Park 

HIGH QUALITY 

P.C.BOARDS 


SUPERIOR QUALITY 

WITH 


COMPETITIVE PRICING 

CAPABILITY: 


2 Lines Per Channel 

3-8 Layers Mul t ilayer Boards 


55,000 sq.ft Per Month 


Call Us With Your Needs 

PHONE: 
213/289-1266 

COMPEO 
(U.S.A.) 

812 A. S.Atlant ic Blvd . 

Monterey Park, CA. 91754 


TWX : 910-589-1532 

'Factory : 


P.O. Box 9-22, Taoyuan, 

Taiwan, R.O .C. 


Tel : !033) 321161 /5 

Telex: 34158 COMPEOTP 
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emphasis is 
ment and engineering in addition 
to production. Park officials plan 
for a healthy mix of companies in 
areas such as 
formation 
and mach inery, high 
material science, 
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placed on develop­

electronics and in­
prec1s1on instrument 

technology 
energy science, 

and aeronautical and biological 
engineering. To date, the major 
investments have been co ncentrat­
ed in the electronics field . 

Taiwan is offering its best tax, 
duty, financing and investment 
incentives to accomodate investors 
in the Park. Various branch offices 
of governmental agencies are 
located right in the Park to offer 
one-stop operation and streamlined 

Standard factory 
a.re available at very 
rental rates so the in­

can move in and start 
right away . The Park 

also provide in ternational 
standard ed ucational, recreational 
and shopping facilities . Moreover, 

in che Park is by itself a 

~ 
D: 
c 

prestige and pride which lend 
< 
~ 

luster to the brand names. ~ 
u:

Two years after the grand v 

opening of HSIP, 37 companies ~ 
have received approval, of which ~ 
23 already started operation, and 
18 are offering their products on 
the market. Total approved invest­
ment capita] amounted to $66 
million. Almost half of the peo­
ple working in the Park now are at 
least a college graduate . Many of 
the founders have blossomed into 
local heroes of sorts. New pro­
ducts are sched uled for announce­
ment continuously. The current 
list of products include: computer 
CPU and peripherals, semi­
conductor devices, integrated 
circuits, microprocessors com­
pu terized numerical control 
systems, sil icon wafers, crystal 
resonators, optical and laser com­
ponents, high pressure water tools 
bal l bearing screws, optical fibre 
systems, epoxy resin and reinforc­
ed plastic, polymer medical 
material and ultrasound scanners. 
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~ 	"Information Week" and ''Youth 
u 
co 	 -of The Future" ro 
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When a small island with 18 
million inhabitants decides to turn 
the direction of its industry away 
from labor-intensive, low-capital 
assembly operations toward 
precision, state-of-the-art tech no­
logies such as computers and in­
formation, it faces a problem over 
how to implement the change. 

In Taiwan's case, the problem 
was particularly acute, because the 
island doesn't have a long in­
dustrial history. In fact, 30 years 
ago the only industry of any size 
here was agriculture . . . But 
Taiwan's economic planners 
realised that to maintain the force 
of the country's drive toward 
becoming a computer-producing 
nation, they would have to have a 
sufficient number of young people 

willing to enter the sciences as 
professionals. They also realised 
that in order to make industry as a 
whole more productive and 
efficient, industrialists and small 
businessmen alike would have to 
be made aware of the potential of 
automation in their businesses. 

And so the planners embarked 
on a series of programs of popular 
education. One major program is 
an annual event called "lnfor­
mation Week", which was initiat­
ed and proposed early in 980 by 
Minister K. T . Li, then the chair­
man of the Institute for Infor­
mation Industry. Activities in the 
event consist of exhibitions, 
movies, lectures, essay and speech 
competitions, demonstrations by 
computer users, advertising 
through mass media, and issuance 
of special stamps. 

When Taiwan's first Informa­
tion Week was launched two years 

ago this December as a joint pro­
ject between government and 
computer people, it was hoped 
that the activities would draw 
enough interested people to justify 
making the Week an annual event. 
But few were prepared for the 
tum-out. 

From the first day of the week­
long series of lectures, slide 
presentations, and demonstrations 
of computing-in-action at the old 
Taipei International Airport, 
crowds surged through the ex­
hibition halls. They crowded 
around the more attractive displays 
in rows four and five people deep. 
Outside the exhibition hall, a line 
of people waiting to enter stretch­
ed a quarter of a mile down the 
street and around the block. It 
appeared that the media blitz pro­
moting the event had been more 
than successful. 

Nowadays, after two years of 

MICE TOTAL SOLUTION FOR R&D, 
PRODUCTION, QA, FIELD SERVICE. 
• 	 Resident Assembler/Disassembler 
• 	 Down-load and Up-load 
• 	 Built-in log ic analyzer function 
• 	 Powerful 1/0 capabilities 

• 	 MICE : 8085, 6502, Z80, NSC800, 
8048/49/50. 

• 	 MICE II : 8086, 8088, 6809, 68000 .... 

MICROTEK INTERNATIONAL INC 
HSI CJIU SCI ENC -BASED INDUSTRIAL PARK 
TA IWAN R.O.C. TLX : 32 169 MICROTEK 
TEL: (035) 772J 55 

MICROTEK LAB. INC. (U.S.A.) 
17221 S. WESTERN AV. GARDENA. CA. 90247 
TLX : 696334 BENNY GDNA TEL: (213) 5385369 

AEC (JAPAN AGENT) 

14·1 ASANO 2-CHOME KOKURA 
KITA-KU KITAKYUSHU CITY 802, JAPAN 
TLX: AECKY 712616 TEL: 093-5116471 
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Information Week, it also appears system. Dial-up will also be intro­ produced computers, but for ~ 

that the planners' strategy is paying duced on a limited basis to bring those of major international ~ 

off in year-round interest. More more rural locations into the vendors as well. At the same time, ~­

and more students are finding network. By the end of the decade, a populace concerned with com- ~ 

their way after school hours into the planners expect Taiwan .to puterization will be able to make g 

the computer stores, even if it's represent a relatively large do­ important contributions to the in-

::l 


only to play the video games. mestic market, not only for home- formation industry worldwide. 

Around Taipei, Taiwan's major 

city, you find more and more 

people aware of computing and its 

applications. The "electric brain" 

-- a literal translation of "com­

puter" in Chinese -- seems to 

have found a home. 


For the non-professional, 
Taiwan expects to see an island­
wide computer network, similar to 
the British Post Office's Teletext 
system, that would allow people 
at home to tune in . A massive 
leased-line network already links 
much of the island, and com­
munications will be' further 
enhanced shortly with the in­
auguration of a packet-switching 

WE INTRODUCE YOU THREE NEW HIGH QUALTY & LOW COST PRODUCTS. 

MICROPROCESSOR TRAINING KIT WITH EPROM PROGRAMMER 

I 
our EPROM PROGRAMMER can program, test blank ICs, copy or 
compare, load and modify 2716, 2732, 2732A, 2764. 
As a training kit , CAN-80 can read, write, execute, debug , and 
store the users ' program on cassette tapes. 

US 200 ONLY With powerfu l subroutine packages, such as MUSIC, SPEECH etc. 
it can help the user make music or human speech. 

OUR DESIGN GIVES USER MORE PROSPECTS. 

A CHINESE CHARACTER GENERATOR FOR APPLE II USERS 
j~jtl!e':}AP PLE II im.~ i::IJ3Z~H~

Just put C·PLUS 11 into your APPLE 
R!S!~C-PLUSll !fli7:E1$8'il11 slot, and your APPLE 11 will in· 


stantly become a Chinese/English 
 APPLE ll S'ilS LOT..tjll:e':JAPP 
computer. LE ll !:lO~llYi!~J' ct:i~::SZ Jkl • 
You can easily operate it, and make 

f~qr~g~®:n t.tilf='E' • 'E'~myour APPLE 11 more fun . 

C-PLUS 11 displays and prints perfect 
 !18J~9'i]APPLE II~~e';J**C­
Chinese character text using any PLUS ll:::f'ie~!mmi::IJ)til:ti:~~
graphic printer. 'eEOtl:I o 

A NEW EXCITING UP-RIGHT TYPE TV GAME 

PLUS & PLUS CO., l TD. 
OFFICE : 3/F. 271. ROOSEVELT RD.. SEC. 3 . 

TAIPEI. TAIWAN. R .O.C. 
TEL: 3969900 (5 LINES) 
CAELE: SIGMALTD TA J1>£ 1 

TELEX:21l40SIGMALTD 
FACTORY: 0 . 4 , ALL!::Yl . LANEI86. SING·SANG 

STREE'l'. JANG-HO CITY. TAIPEI HSIEN. 

TAIWAN R.0.C. 

TEL; 9539374, 9589950. 


9622388. 9540954 . 

--~ 

Phoro 8: By bits and byte<, lots ~f miaokids art finding 1h..i1 wa7 to nm the mirro wmp111tr in 

Tai,.,,m. 

• 



The Micro-ProfessorTM 

with BASIC commands in your native language 

Creates a Generation atMicro-kids 


COMPUTERS IN TAIWAN. RO.C. 

SOME SPEARHEADING PRODUCTS 


HIGH PERFORMANCE/ LOW COST 
MICROCOMPUTER SERI ES FRO t PAN 
ASIA - - Pan-Asia Elec tronics o., Lid. 
in trod u~-es its new PA-2000 s.eries of Z·80 1l· 
based microcom puters for busi 11 css, ma 11~ gc· 

men t, indust rial con trol , dat<t cornm unic;i ­
tions, and ot her uses. The series offers up to 
256 KBy tes of RA M and 1.6 MBy 1cs ul' disk 
storage, a stan dard Z-80 bu · system , an cigh t ­
or 12-slo t card cage, and dual min ifl uppy disk 
dr ives. It ca n suppo rt CP/M or MP/ M-wm ­
pa tible opera ti o ns systems and uftwa rc , us 
well as high-speed fik access on p•cudodisk 
options and many otlrnr u tili ty programs fur 

t;J 
u 
([) 
(') 

~ 
DJ 

from manufac1 ures ·u ch as Apple, Radie S;l 
Shack, Sharp, £C, Prime, Zilog, Intel MOS. ~ 

iii
Ml · is the to tal solut ion from R/D. pro· 5 
duction, QA, and field service. ll offer.; <D 

Features includ ing a resident assembler/dis· ~ 
Q

<1Sscmbler, down·load and up-load, a built-i n 5 
logic analyse r function, and powerful 1/0 :> 

capabi lilic.~. 

Available from Microtek Internat ional Inc, 
Hsinchu Science-Based Industrial Park, 
Hsinchu , Taiwa n, ROC. TEL: (035) 772- 155, 
Telex: 32 169 MICROTE K. U.S. office : 
Micro tek ab .. Inc, 1722 I Sou th Wes1crn 
Avenue, Garde na, Cali forn ia 9024 7, U A. 
Tel: (21 3) 321 -234 5 Telex: 696334 BE NY 
G D A. 

op tional 1/0 expansion modules. Its modu l ~ir 

system makes ma in rcnance easy . Pril:c cha nged 
dependi ng on model. ' o ntact Pan-As ia 
Ele<:trunics Co., Ltd, 8/F, 325 Chung 1-1 ·iao 
East Road., Section 4. Taipei , Taiwan, RO 
TLX : 10437 

MICRO IN· JRCUIT EMULATOR (MICE) 
FROM MICROTEK -- Microt<-'k of.:rs this 
micropmccssur programming and uri alysis 
tool th ;1I can be used with a terminal 
conn ct: tcd to a hus r cu111 pu ter or with mic ru 

~.-_ .._,.,._., - ·· . 
IIlllll/l/11/I/I!I//I 

l ft Taiwan , elementary school children younger 
than 10-year--old are beginning using BASIC 

language in their native tongue to operate 
computers. This is made possible through the 
availability of the Micro-Professor II (MPF-11) 
home computer developed by Multitech In­

dustrial Corp. Using single command keys , the 
school children can enter BASIC command simply 
by pressing one key for a command. 

Multitech provides custom-designed software car­
tridges and cassettes, enabling you to operate the 
MPF-ll in BASIC in your own language. In addition , 
Multitech provides various ready-made software 
cassettes and cartridges for education, entertainment, 
home and business management aT.mlications. 

I• • • .. Ill 

- . -·1 - ---- · --~ - · 

0 ·{ I M - liB \Sl&B 
----i i~~i~~J~~ 

MULTITEGti IN[)Uif RIAL llClfl'9ClR4THJN 
977, MIN SHEN E . ROAD, TAIPEI, 105 , 

T AIWAN, R. 0 . C . 

TE L : (02) 7 6 9 1 225 

T LX : 2 3 756 M U L T ll C, 19162 MULTllC 
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The Micro-Professor™ from Multitech 
recognized worldwide 

Multitech Achievements 
I. The Micro-Professor micro­
computer and the "Dragon" Chinese 
terminal were cited for their innova­
tive design in April , I 982, at the 
Hannover Fair, West Germany . 

2. The Micro-Professor (MPF-J) is 
the world' s most widely-used Z-80* 
microprocessor learning tool, with 
more than 30,000 already in service 
worldwide. 

3. The Micro-Professor U and the 
"Dragon" Chinese tenninal each 
received the Premier's Award - the 
most prestigeous award for superior 
product design in the Republic of 
China. The terminal received its 
award in November , 1980; the Mic.ro· 
Professor, in July , 1982. 

4. Multinational firms such as IBM , 
ITT, and Philips have used the MPF-1 
microcomputer for in-house training 
of their engineers. The device has 
also found wide use in the general 
educational market. 

5. Multitech , which also provides 
customs design service, has developed 
over 40 microprocessor-based pro· 
ducts such as CRT 
terminals, PABXs, and 
computer games. 

They Said 
ShelJy Kroan , vice president o~ 
Versadata , an Ulinois-based manu­
facturer of versatile data products; 
''We have been very successful in 
selling d1e Micro-Professor in the 
United States. We find it to be a very 
interesting and useful product . .." 

Telexed from a West Gennan com­
pany: "We have got first report from 
Prof. Dr. Niemeyer, professor for 
Economics and Computer Science of 
University of Regensburg, and he 
finds MPF-1 'marvellous, wonder­
ful' ...." 

Max D. Soffe , Managing Director of 
Flight Electronics Ltd . ofBritain : 
"The MPF-1 should 
be welcomed by 
scools and technical 
colleges because of 
its reliability , ease 
of use , and ils ex­
tra hardware 
support and its in­
credibly low price, 
in fact half the price 
of its nearest com­
petition ... and an . · · 
astounding low Micro-Professor 
rejection rate of 
0.4%." 

Product Lines 
Micro-Professor I (MPF-1) is a low­
cost, Z80-based microcomputer that 
will lead you step-by-step to a 
thorough knowledge of micropro­
cessor. ot only is MPF-1 a superb 
learning tool for technical students 
and engineers, it is also an excellent 
teaching aid for instructors of 
electrical engineering and computer 
science . Options such as an EPROM 
programmer board, a BASIC Inter­
preter , a speech synthesis board, a 
sound generation board, and a printer 
make the MPF-I versatile. 

Micro-Professor ll (MPF-H) is a full­
feature home computer which can be 

used for education, enter­
tainment , home and 
business management, 
and learning programming 
language. 
MPF-II provides BASIC In­
terpreter, compatible with 
the Apple II*. It can be 
connected to color TV sets 
and video displays. With 
options such as a printer, 
software cartridges and 
cassettes, a RS232C net­

(MPF-11 ) work interface board, a 
remote control box, a 

Chinese Character ControUer, a 
floppy disk driver , and a speech/sound 

generation board enable you to ex­
pand the system. 

Other products avail ble 
from Multitech are : 

1. Dragon Chinese 
Terminal 

2. UniversaJ De­
velopment System 
3. Small Busines 
Computer System 

4. Speech Synthesis Board 

0 
• - •• MULTITEati INOUSTFllAL UllRPIJflA.TllJN 

977 , MIN SHENE. ROAD, TA IPEI, 
" 105, TAI WAN A.O.C. 

c. .. \ l TEL': (02)769-1225(10 LINES)
i#~ TLX: 23756 MUL Tll C, 19162 MULTllC. 

#'( Multitech Electronics Inc. 
~o\ 1952, W. E. CAMINO REAL SUNNYVALE, 

• c'(c:t' CA. 94086 U.S.A. 
~ TEL;(408)773-8400 TLX:l 76004 SUVL 

• 1rr f1 n ,...,,,,..s._,..,, .. , 1tf1......¥..,,,.... ,..,, 
.,_..... ,,~ ...... ,._.. .,,~J... ,~. 
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·~ APPLE 11 COMPATIB LE DISK DRIVE 
·-e FROM MITAC INC----Mi tac's Apple 
~ Male 5V.-inch disk drive offers Apple II com­
113 pa ti bili ty a t a low price. Ils track fo rmat and 
iii sto rage capuci ty arc identical wi1J1 Apple
& drives. allowi ng simultaneous use of Apple 
en llfatc and Apple drives. One-year warranty. 

Price : $ 385 per set, in terf;1cc card $75 
Available by mai l fro m American Mitac Corp, 

0 

P.0. Box D. Santa Clam, CA 95050 USA . Tel: 
(408) 988-4427 TLX: (TAIWAN) : 20261 
ME TAC 

CRT TERMINAL FROM CAL-COMP-­
Cal-Comp's VCT- 1 12-inch CRT offers a 24 x 
80 screen fonna t, a 7 x 9 dot matrix, 15 
graph ics sy mbols. de tachable keyboard with 
numeric keys, ·ecurity mode. Operates th rough 
slandard RS-232 in terface or a 20ma current 
loop. Baud ra tes 75 Uirough 19,200. 
Diagnostics: power up RAM and ROM tests , 
keyboard te st, audible bell and L · D indicator 
tests. Size: 395 mm (D) x 369 mm (W) x 331 
mm (H). For fur1her im fo rma tio n, write Cal· 

omp Electronics Inc, 99-109 Nanking E. 
Road Section 5, Taipei 105, Taiwan, ROC. 
TLX: 22769 

VIDEO DISPLAY TERMINAL FROM 
SHIN LEE CORP -- Shinlec's T88 termina ls 
is m icroprocl!ssor-bascd, tele type-compatible 
model wi lh dclachablc keyboard capable o f 
display ing the co mplelc ASCII set. The 12­
inch screen will accomodutc 2,000 chnractcrs 
in a11 80 x 25 nrntrix . ll1e T88 is compa tible 
wi th most cu rrcnlly-avai la blc term in als. Size: 

192-22 BYTE November 1982 

J45mm (H) x 370mm (W) x 295 mm (D). The 

Shinlce Corp, 2/F, 372 Lin Sen North Road , 

Taipei , Taiwan , RO '. TLX : 111 54 SHINLEE 


MINlFLOPPY DISK DRIVERS PROM 
LUNG H\VA LUNG HWA 
ELECTRONICS' LDD-101 disk driver offer 
25 0K byte of storage caparity and 48 TPI 
double density. This SLIM typc LDD-101 has 
54 mm in height and 40 tracks, its disk loca­
tional speed reaches 300 rpm. It wil.I available 
in Jan., 1983. LUNG HWA Electronic Co., 
Ltd . 5/F, No. 33, Pao-Hsing Rd., Hsin Tien 
City , Taipei Country Taiwan, R.O.C. TLX : 
3114 3 LUNG HWA 

INTELLIGENT TERMINAL AND COLOR 
MONITOR FROM LIBERTY CO. - -
Libcrl i c..~ · intelligent terminal FREEDOM 100 
offers detachable keyboard and lilt screen, 
25th status li ne, video attributes a nd 15 
graphic characters. I 28-alphanum1:ric keys and 
ASCII set. And ii also p roccs_~cs I 0 functio n 
keys, 8 editing keys and 6 command keys. 
Its 12" monitor CM- I 200A is the one and 
only one of high resolu tion color monitor 
tha t can computable with IBM Personal 
Comp uler . It cu n disp lay 2000 (80 x 25) 
ch ;i rac lcrs witl1 8-<.:olor-2-in tcnsily by 690 
dots high reso lution non -gl are in -line gun 
CRT. A 9 pin D shel l connec tor cable is also 
provided . LI B · RTY ELECTRON IC CO., 
LTD. P. 0 . RO X 22745 TAIPEI , TAIWAN, 
R.O.C. TLX : 26063 LIBERCO. TAIPEI 

COLOR COMPUTER AND BTC-1400 
TERMIN AL FROM SAMPO co. -­
SAMPO'S Color Computer is a multifeatured 
home computer designed fo r large volume 
computations, and for education , en te rtain· 
men t and hobbist uses. It has a 6809E uP. 
uses extended BASIC, and has upper and 
lower case alphammeric sem igraph ic disp lay 
abil ity in full color. 
SAMPO also offers BTC-1400 14 " display 
with two intensities te rminal. The BTC-1400 
will accomodate 2000 characiers in 80 x 25 
mat1ix, and with 7 x 9 do t mat rix character 
structure in 9 x 14 dot windows. The Com ­
municat ion mode has: ENTER, LOCAL, 
conversation half and full duplex. EIA RS} 
232C interface etc. SMAPO Corp. 2/F, 217. 
Nanking E. Rd , Sec. 3, Taipei, Taiwa n, R.O.C. 
TLX (TAIWAN): 21737 SEMCO, TLX (USA) 
20683 7 SAMPO USA ELGR 

SWITCHING POWER SUPPLY FROM 
TEAPO - TEAPO Or-PERS TSM-34C 
swi tching power supply for terminal and 
minicompute r. It has 80-l 35VAC or 180· 
26SVAC inpu t, and has 5V 10A , -5V JA , 
I 2V3A, I 2V I A o ulpu I. Its efficiency reaches 
75 %, and ripple & noise o nly to 30 mV. 
and has pro tec tion to all out put. TEA PO 
·LECTRONIC CORP.• 3 LN89, SEC 3, 

Chung Yang Rd , Tu-Che ng Hsia ng, Taipei 
Hsicn, Taiwan, ROC. TLX : 3 1223 TEA PO 0 



CABLE ADDRESS:"CALCOMP" TAIPEI 99-109, SEC. 5, NANKING E. RD. TAIPEI, 105 
TEL: 7653351 7653352 TAIWAN, REPUBLIC OF CHINA 

7653353 7653354 
TELEX: 22769 BYTE ovember 1982 192·23 
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lNTERACTIVE SMART DATA TERMlNAL 
FRO { ATW INC - ­ int roduced thismon rh , 
ATW's Enhu ncer AT-200 terminal is designed 
t o meet the needs o f the widest possible r~ngc 

o f mini- and micro-system users. Jt incl udes 
foa tu res nom1ally found on ly on to p-range 
models: 7 x 9 matrix ch;,uacters , two-page 
memory with auto llipping, status line, soft­
ware se t-up screen, fifteen se tcctabh.: baud 
rates. te n fun ct io n keys plus numeric:tl key 
pad , und detacha ble keyboa rd. ATW Inc, 50 
Ch in 5th Road, Nan Tsu Export Proressin& 
Zo ne (N EPZ), Kao hsiu ng 800 , T aiwan, ROC. 
TLX : 72278 AT WH EAD 

NEW MICRO SYSTEM FROM MULTITECH 
lNTERNATIONAL CORP-- Multitech intro­
dt1ces the MIC500, a powerful small bus in ess 
computer co mbining high-speed, A 64 KByte.

TRANSFORMERS & INDUCTORS 

PRODUCTS: 
*FERRITE TRANSFORMERS 
*VARIABLE INDUCTORS 
*FIXED INDUCTORS 
*KEYTOPS & KEYBOARDS 
*SWITCHING POWER SUPPLIES 

MIDAS GROUP 
No. 16 Chung Yang S. Rd., Sec. 2, Peitou, 

Taipei, Taiwan, R.O .C. 

Tel : IQ2) 831-3190/5, 893-1660/3 

Tele><: 27069 Ml DATRON 
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RAM , two 5~-i n ch thin minin oppy disk 
drives (expandable to four), a nd two full ­
duplex RS-232C serial commun ica tions po rts 
fo r con oles and use rs appl icat ions such as 
system intercommunicat io ns or se ri al printers. 
Industry-s tandard ve rsio ns of the CP/M 
operating system gives lhe u er access to more 
software p rograms. Optional languages in ­
clude BASIC, COBOL, ;md PASCAL Su ggest­
ed reta il price $ 1,500. Multi tech Interna tional 
Corp, 977 Min Shen Ea ·t Road , Taipei 105, 
T aiwan. ROC. TLX : 23756 MULTI! 

MICROPROCESSOR TRAINING KIT 
Willi EPROM PROGRAMMER -- Plu s & 
Plus Co., Ltd. offers this low price educa· 
tional ki t, lhe CA -80. It ca n rend, writ e, 
execu te, and debug progr:ims, and store the 
program on cassette tape_ 111e bu il t-i n pro­
grammer can program 2716, 273 2, 2764 
PROM s. 111e Z-80-bascd CAN-80 is ;ivail;i­
ble from Plu s & Plus Co., Ltd . 3/F, 217 
Roosevelt Rd, Sec. J , T;iipci, Taiwan , ROC, 
TLX 2 11 40 SlGM ALTD TAIPEI 

INTELLIGENT CARD READERS FROM 
JOINING INSTRUMENTS -- Joining 
Instruments' JP-2000().scri es in tell ig nct card 
rea ders offer a speed of 400 cards per m inute. 
The readers arc microcompu te r-based , and 
include n S12 KByte memory and a puir of 
8-inch o r SV..-inch noppy disk drives. Inter­
faces for CRTs, prin ters arc ava ilable. Join ing 
Ins trument und Equipment Co., Ltd. 533 
01 ung-Hsiao E. Rd ., Sec. 7, Taipei, Taiwan 
ROC. TLX : 27774 JOINING 0 





Computer Animation 

with Color Registers 


The color registers on the Atari 400 and 800 microcomputers 

give programmers amazing animation capabilities, 


even zn BASIC. 


David Fox and Mitchell Waite 

POB 36 


San RafaeI, CA 94902 


The process of drawing colorful images with a com­
puter is fascinating and fairly easy to understand , but 
animating these images may be a bit difficult . Animation, 
of course, requires very fast color changes for each of the 
picture elements or pixels in an ic:nage. And many micro­
computers may not be able to change a screen full of pix­
els fast enough for a smooth animation effec t. 

Fortunately, a technique known as color mapping had 
been used for years in the world of high-tech computer 
graphics . Here , instead of being directly assigned their 
colors, the pixels receive color information from a 
separate table of colors called a color map. By changing 
the color value of one entry in the color map, it is possi­
ble to immediately change the color of thousands of pix­
els without redrawing the image . Thus, some very-high ­
speed animation effects can be achieved. 

To use this powerful technique, you need look no fur­
ther than your local computer store . Unbeknownst to 
many people, the Atari 400/ 800 contains color-mapping 
hardware (called color registers) , and this feature alone 
gives it awesome capabilities when compared to its com ­
petitors. 

Tliis art icle is an e:rcerp/ f rom a 11 1>w book entitled Compute r Animation 
Prime r by David Fox and M itcl111ll Wail~ (BYTE/ M cGraw-Hill Books, 
1982). 

ln this article, we will see how Atari 's color registers 
can be put to work in colorful , action-packed, animated 
scenes. Color-register animation wiU be used in two pro ­
grams: to create the illusion that you are rapid ly flying 
through a trench (as in Star Wars), and to display the mo­
tion of water in a cascading waterfall. 

The Magic Paint Store 
Imagine a paint store shelf filled with 128 cans of dif­

ferent color paint. In front of you are nine empty "magic 
paint buckets," each one labeled with a number from 0 to 
8. Each bucket has a brush in it with the corresponding 
number. Also, imagine a large canvas is on an easel 
before you, begging for a picture . Feeling inspired, you 
begin by filling the firs t bucket with a light-blue color, 
picking up the brush, and painting the sky on your can ­
vas. When you have 'finished with that color, you fill 
another bucket with your second color selection and 
paint some more . You continue this process with the re­
maining seven buckets . When no empty buckets are left , 
you decide to empty Bucket 0 and fill it with a d ifferent 
color, a deep orange. Lo and behold, the sky in your pic­
ture, originally painted with Brush 0, immediately 
changes to orange as Bucket 0 is re.filledf In fact, 
everything that was previously painted with Brush 0 now 
appears in the new color currently in Bucket 01 When you 
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try this with Bucket 1, the same thing happens with 
everything previously painted with Brush 1. You have 
magically changed your pain ti ng from a cool midafter­
noon scene to a fiery sunset. 

Using Color Registers 
Color registers were first created to provide the users of 

professional computer paint systems wi th a relatively in­
expensive way to use a pol ychromatic palette. In many of 
these systems, the artist ch oses a palette of 256 colors 
from a selection of more than 16 million! When color 
registers (also called color maps) became popular, many 
advantages other than lower cost were discovered. An 
artist could al ter some of the colors a lready painted 
without having to redraw an entire picture. In the fie ld of 
computer animation, wonderfully animated scenes could 
be created without changing a single pixel simply by 
moving the colors around the color map! And in medical 
applications, as in the analy is of a computer image of an 
X-ray, formerly unnoticed details could be brought out 
by assigning contrasting colors to areas that had 
previously been depicted with only sl igh t shading d if­
ferences. 

The Color Registers on the Atari 
The Atari 400/800 is one of the few personal com­

puters that uses this technique to display its colors on the 
screen. However, you have only 128 possible colors to 
choose from ins tead of 16 million (we hope you didn't get 
your hopes up!), and only nine entries (the color 
registers) in the color map, rather than 256. And m st 
Atari graphics modes don't use all nine color registers. Jn 
fact, many use four or fewer. Table l lists most of the dif­
fe rent Atari graphics modes and the color registers that 
are active for each. 

First, let's do a brief overview of the table. The first 

column lists the different Atari graphics modes and the 
number of colors each mode supports. The Default Col­
ors are the colors set by the OS (opera ting system) when 
the computer is first turned on or System Reset is pressed. 
T he SETCOLOR column gives the values for the SET­
COLOR commands (which are used to change the color 
value in the color registers ) for that mode. The POKE col­
umn lis ts the corresponding addresses in memory of the 
color registers for each mode. By using the POKE com-

The ability to change the color of a 
specific area on the screen 

instantaneously can be used to 
create the effect of high-speed 

motion without resorting to 
assembly-language programming. 

mand to put numbers into these addresses, you can 
bypass the SETCOLOR command for faster color chang­
ing. (This is the only way to change some of the registers 
in GRAPHICS 10, a n w graphic mode available on 
Ataris equipped with a GTIA chip.) The numbers in the 
COLOR column are the va lues for the COLOR command 
that w ill choose that color register to draw with. 

The Description column lists which of the three creen 
elements each color register controls. The first one i the 
screen background. When the screen is cleared , you are 
looking at pure background. It is the "canvas" of the 
sere n upon wh ich pixels ar plotted and text is printed. 
Next, there i the border around the background. 
Although this area someti mes has its own color register 
(depending on the graphics mode), it is really the "frame" 

Mode 
De fault 
Co lors 

SETCOLOR 
(n) 

POKE 
address 

COLOR 
(n) Description 

GRAPHICS 0 
(lext mode and text windows for all 
modes; one hue; two luminances) 

Light Blue 

Dark Blue 
Black 

2 
4 

709 

710 
712 

Not 
normally 
used 

Character luminance 
(uses same hue as background) 

Background 
Border 

ANTIC 4 & 5 
(special text modes; flve colors) Orange 

Light Green 
Blue 
Red 
Black 

0 
1 
2 
3 
4 

708 
709 
710 
711 
71 2 

Not 
norma lly 
used 

Character 
Character 
Character 
Character 
Background, Border 

GRAPHICS 1 & 2 
(large text modes; five colors) Orange 

Light Green 
Blue 
Red 
Black 

0 
1 
2 
3 
4 

708 
709 
710 
71 1 
712 

Not 
normally 
used 

Character 
Character 
Character 
Character 
Background. Border 

T11/Jle 1 continues 011 t/1e ri ex r µaxe. 
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Mode 

GRAPHICS 3, 5, &7 
ANTIC E 

(four colors) 

GRAPHICS 4 & 6 
ANTIC C 

(two colors) 

GRAPHICS 8 
(one hue: two luminances) 

GRAPHICS 9 
(GTJA mode; one hue; 16 
luminances: change hue with 
SETCOLOR 4. hue, 0 or POKE 712, 
hue) 

GRAPHICS 10 

(GTIA mode; nine colors) 


GRAPHICS 11 
(GTIA mode: one luminance: 
16 hues: change luminance wilh 
SETCOLOA 4. O. /um or POKE 712, 
/um) 

Default 
Colors 

Orange 
Light Green 
Blue 
Black 

Orange 
Black 

Light Blue 

Dark Blue 
Black 

Black 

Dark Gray 

Gray 

Light Gray 

White 

Black 
Black 
Black 
Black 
Orange 
Light Green 
Blue 
Red 
Black 

Black 
Light Orange 
(Gold) 
Orange 
Red-Orange 
Pink 
Purple 
Purple· Blue 
Azure Blue 
Sky Blue 
Light Blue 
Turquoise 
Green-Blue 
Green 
Yellow-Green 
Orange-Green 
Light Orange 

SETCOLOR POKE 
(n) address 

0 708 
1 709 
2 710 
4 712 

0 708 
4 712 

709 

2 710 
4 712 

4 712 

704 
705 
706 
707 

0 708 
1 709 
2 710 
3 711 
4 712 

4 712 

COLOR 
(n) 

1 
2 
3 
0 

1 
0 

0 

0 
l 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 

0 
1 
2 
3 
4 
5 
6 

7 

8 


0 
1 

2 

3 

4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Description 


Pixel 

Pixel 

Pixel 

Pixel (Background, Border) 


Pixel 

Pixel (Background, Border) 


Pixel luminance 

(uses same hue as background) 

Pixel (Background) 
Border 

Pixel (Background , Border) 
Pixel 
Pixel 
Pixe l 
Pixel 
Pixel 
Pixel 
Pixe l 
Pixel 
Pixe l 
Pixe l 
Pixel 
Pixe l 
Pixe l 
Pixel 
Pixel 

Pixel (Background, Border) 
Pixel 
Pixel 
Pixel 
Pixel 
Pixe l 
Pixel 
Pixel 
Pixe l 

Pixel (Background, Border) 
Pixel 

Pixe l 
Pixe l 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 
Pixel 

Table 1: Tlie color registers available i11 eac/J of tfie Atari graphics modes. For eacl-1 color register, tlu!re is a defat411 color, a value 
for tire SETCOLOR command (SETCOLOR n ,liue, lwn) , an address for the POKE command, a va /1w for the COLOR command 
(COLOR n). and a general desaiµ tion of lrow the color register is used. Note that GRAPHICS 9, 10. and 11 are available 011/y on 
macl1i11es equipped with a GT/A chip. ANTIC modes are additional graphics modes tlmf can be set up by creati11g c11sto111 display 
lists , but are 110/ supported by the Atari operating system. 
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Photo 1: An example of tire default colors used i11 til e 
GRAPHICS 3 mode of the A1ari 4001800. 

su rrounding the canvas and cannot be drawn on. The 
"playfield pixels" {any pixel that is plotted with a non­
background color register) a re last. Each group of plotted 
points using a specific color register is considered to be a 
separate playfield. For example, look in the table for the 
section on GRAPHJCS 3. Registers 0, 1, and 2 each con­
trol the color of playfields 0, 1, and 2, respectively. 
Registe r 4 controls the background of the screen and the 
border (thus , in this mode the background's color cannot 
be controlled separately from the border's color ). Notice 
that register 4 can also control a pixel; however, this is 
not a playfield pixel , bu t a background pixel. Think of 
plotting wi th a background color register as removing the 
playfield pixels so that the backgrou nd color shows 
through again. 

Using the default colors. At first glance, this table may 
seem somewhat overwhelming. To help you out, let's 
look at a few examples . Suppose you want to use 
GRAPHICS 3. Drawings done in th is mode have a very 
coarse resolu tion of 40 by 24 pixels. The Magic Pain t 
Store owner (i.e., the Atari operating system) was kind 
enough to fill some of his buckets when he first opened 
the store. These are ca lled the default colors and can be 
selected for drawing with the COLOR command. lf you 
wan ted to use only these default colors, you can ignore 
the SETCOLOR and POKE columns because these colors 
are automaticall y placed in the color registers when the 
computer is first turned on or System Reset is pressed . T o 
use the table, firs t choose a color from the Default Color 
column, light green, for example. Look across to the 
COLOR column and you'll find a 2. Therefore, the com­
mand COLOR 2 selects the bucket fi ll ed with light-green 
pain t. 

To place a light-green pixel at 10,8 (x,y), you wou ld ex­
ecute the fo ll owing statemen ts: 

10 GRAPHICS 3 +16 REM Full-screen mode 
20 COLOR 2 REM Choose your bucket 
30 PLOT 10,8 

200 GOTO 200 REM Stay in GRAPHICS 3 

To return to GRAPHICS 0, mere ly press Break. Note 
that the ful l-screen mode is being used (16 is added to the 
mode number). T his means that no text window will be 
a t the bottom of the screen. Try temporarily removing 
line 200 and see what happens when you run this pro­
gram . T he screen flashes to black, the pixel is plotted, 
and before you get to look at it, the blue GRAPHICS 0 
screen has reappeared . At the end of a program that uses 
a Full-screen graphics mode, the OS will automatically 
switch back to GRAPHICS 0. Line 200 is added to pre­
vent this from happening un til you press the Break but­
ton and exi t the program. 

To draw an orange line across the screen from this 
light-green dot, add the follow ing lines : 

40 COLOR 1 : REM Choose another bucket 
50 DRAWTO 29,8 

And now use one more color reg ister ava ilable m this 
mode . This one is filled with blue: 

60 COLOR 3 : REM One more bucket 
70 PLOT 30,8 

To erase a pixel, choose the background color (which 
always happens to be COLOR 0): 

BO COLOR o : REM Select background color 
90 PLOT 20,8 

The screen wil l now look like that shown in photo 1. 

Using the SETCOLOR Command 
Now that we unde rstand the use of the defau lt colors, 

let's see what else is availab le to us. The Atari computer 
has 16 different hues from which to choose, and each one 
can be displayed in any of 8 levels of brightness or 
lumina nce (16 hues X 8 luminances = 128 colors). The 
BASIC command to change a color in a color regis ter is 

SETCOLOR n, hue, /um 

where n is the va lue of the color register chosen fr m the 
SETCOLOR column in tab le 1, hue is a number from 0 to 
15 that controls the hue, and /um is an even number from 
0 to 14 (0,2,4, . .. 14) that controls the luminance of the 
color (the odd /um values have the same effect as the next 
lowest even value; i. e., lum=l and lum = O have the 
same effec t). Table 2 lists the different hues avai lable on 
the Atari. 

Let's look a t a few examples to see how the lum inance 
value combines with the hue to instantly produce a new 
color. Try the SETCOLOR commands in table 3 while in 
GRAPHICS 0 to change the color of the border {just type 
them in direc t mode). With a li tt le experimentation, 
you'll be ab le to produce a lmost any color you wish. 

Now let's have a little fun! Add the following li nes to 
the last program you en tered . (Note: All our listings have 
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been structured for easier reading. FOR-NE 'T loops and 
IF-THE statements are indented and each sta tement is 
printed on a new line. Don't try to enter this structure in­
to your programs, however.) 

80 COLOR 1 : REM Choose Bucket 1 again 
90 PLOT 20,S: 

PLOT 20,6 
100 PlOT 19,7: 

DRAWTO 21.7 
110 PLOT 19,9: 

DRAWTO 21,9 
120 SETCOLOR 1,3,6 REM Change to Red 
130 SETCOLOR 2,12,6 REM Change to Green 
140 FOR I=l TO 50: 

NEXT I REM Pause 
150 SETCOLOR 1,0,0 REM Change to Blat:k 
160 SETCOLOR 2,0,0 REM Change to Black 
170 FOR l =I TO 400 
180 tF RN0(0)•20<1 THEN 

SETCOLOR 4,0,14: 
SETCOLOR 4,0,0 : REM Random lightning fla h 

190 NEXT I 
200 GOTO UO 

When you execute th is program, you will see a crude 
afrplane head ing toward you with red and green lights 
blinking at the tips of its wings. Every so often, the 
background will flash as if the plane were flying through 
a ligh tning storm . 

Lines 120-130 tum on the wing lights. A fter a paus , 
lines 150-160 tum them of . SETCOLOR l changes the 
color of the pixel plotted with COLOR 2, and SET­
COLOR 2 changes the pixel plotted with COLOR 3. (lf 
this seems a little confusing, refer back to table 1 to see 
the re la tionship between the SETCOLOR and COLOR 
commands.) 

lf the value of the random number expression on line 
180 is less than 1 (1 chance in 20, or 5 percent ), the light­
ning is turned on and off by setting the background color 
register first to white and then immediately back to 
black. As you can see in table 1, SETCOLOR 4 controls 
the screen background. 

We could have created the blinking wing lights by 
replotting the tips with the background color. This 
technique executes much more slowly than one that 
changes just the color registers. Although we don't need 
the speed in this case, the effed would be slightly dif­
ferent. Notice that during the ligh tning flash the darkened 
wing lights are silhouetted against the sky . This effect 
could not be easily duplicated on a computer without col­
or registers. 

Using POKEs to Change Colors 
Referring back to table 1, you 'll noHce the POKE col­

umn. Each color register has an address in memory 
associated with it. The value in the color register can be 
changed by using a POKE command to put a new value 
in to this address . In GRAPHICS 10, the only way to 

Value tor 
Hue SETCOLOR Command (hue) 

Gray 0 
llgh1 Orange (Gold) 1 
Orange 2 
Red-Orange 3 
Pink (Magenta) 4 
Purple 5 
Purple-Blue 6 
Azure Blue (Cyan) 7 
Sky B1ue B 
Light Blue 9 
Turquoise 10 
Green· Blue 11 
Green 12 
Yellow-Green 13 
Orange·Green 14 
Ught Orange 15 

Table 2: The lw es available on the Atari 4001800 and tlieir 
corresponding vnlues to be used in the SETCOLOR com­
mand. 

Command Hue Lumina nce Co lor Result 

SETCOLOR 4. 0 , 14 Gray 14 White 
SETCOLOR 4. 0. 0 Gray 0 Slack 
SETCOLOR 4, 1. 4 Light Orange q Brown 
SETCOLOR 4, I , 12 Llghl Orange 12 Bright Yellow 
SETCOLOR 4, 3, 4 Red·Orange 4 Deep Red 
SETCOLOR 4, 3, 12 qed·Orange 12 Flesh 

Table 3: Some exnmplf's of SETCOLOR commands and tlr 
colors that resulf. 

change the values in the firs t four color registers i with 
the use of a POKE. To obtain the value to place into a 
memory location, take the hue va lue of the color and 
multi ply by 16, then add in the luminance value: 

POKE addt. hue " 16 + /wninanc~ 

ln GRAPHICS 7, for example, the following two 
statements would be equivalent: 

SETCOLOR 0,4,8 POKE 708, 72 

To see why, first find the SETCOLOR 0 row for 
GRAPHICS 7 in table 1. Then move one column to the 
right to find the address 708. Multiply the hue in the 
above SETCOLORcommand by 16 (4 X16 =64), add the 
luminance value to it (64+8=72), and you have your 
POKE value. In many cases, you may want to use a 
POKE command instead of SETCOLOR because POKE 
will execute more rapidly. This is because it takes time for 
BASIC to do the necessary conversion from 
SETCOLOR's hue a nd luminance values to a single value 
that it then puts into the proper address by using POKE. 
You speed up the process by precalculating the value 
while you are writing your program. Then, you have 
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Figure 1: An analogy slrowing /10w colors ca 11 be rotated 
llrroug/1 color registers to simulate movement. In this cmrn, painl 
is transferred from one bucket lo a11ot/1er. 
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BASIC just use POKE to place it in during execution. 
T his technjque can be used to rapidly fla h the 

background when simulat ing an explosion with the 
foUowing line: 

100 FOR I=1 TO 10: 
POKE 712, RND(0) .. 255 : 

NEXT I: 
POKE 712,0: REM Flash background 

This line selects 10 ra ndom colors to flash on the 
background and then resets the background color to 
black. 

Now type in the follow ing short program and ee what 
happens: 

10 GRAPHICS 3+16 
20 FOR I= oTO 254 STEP 2 : REM Step through 

every color 
30 POKE 712, I : REM Change back­

ground color 
50 NEXT I 
60 GOTO 20 

W hen you run it, your screen will flash through all the 
colors so quick ly that you will hardly be able to see them . 
Add the following line to slow it down to human speeds: 

40 	 FOR W=1TO50: 
NEXTW 

T ry doing this trick without color registers! 
Thus, color registers can be used to rapidly cha nge por­

tions of the screen w ith a simple SETCOLOR or POKE. 
But what purpose do they serve for animation ? Nex t, the 
real power of color registers wil l be explored in two 
amazing demonstration programs. 

Creating Motion with Color Registers 
With careful planning, the ability to change the color 

of a specific area on the screen instantaneously can be 
used to create the effect of high-speed mot ion without 
resorting to assembly-language progra mming. 

To understand how to create motion us ing color reg­
iste rs, consider our paint store analogy again . IL had nine 
paint buckets numbered fro m 0 to 8, each filled with a 
different color. Now, let's add a temporary paint tray 
called TEMP. We are going to use the nine bucke ts and 
the tray to play "pass the colors" (see figure 1). Firs t, 
empty the paint conta ined in Bucket 0 into the temporary 
tray . Then pour Bucket l 's contents into the now empty 
Bucket 0. Next , pour the paint in Bucket 2 into Bucket 1. 
Continue passing the colors until Bucke t 8 is emptied into 
Bucket 7. No more buckets are left with which to fill 
Bucket 8 . Stored in TEMP, however, we stil l have the 
paint that first filled Bucket 0. So we take the paint In 
TEMP and empty it into Bucket 8 . Then we go back to 
the very first step and empty the paint now in Bucket 0 
into TEMP (this is called a "bucket brigade" in elec­
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Z-89-81 l48K • 1 S IOOI< Dri.ve) ................. 216(

Z-90-8264K • 10160 1<DrrveJ ........... .. . 236£ 


NEW 



al 35/80 Drive by F'ourlh ...... , . . . .. ......... .. CALL 

oor Drive by FGui\(I . .. . .. . ....... ............. , • 2!19 

o Ono by Ron, ._ .. . .......... , ... ....... ...... . 367 

e Two by Rana ....... ........ .. . , . .. , ... ........ 539 

by Mlcre>-Scl . ....... ., . . . .. .... . .. , . ......... 379 


0 by Micro-Sci .. ... .. ... ....... . ....... ........ 359 

J by Mic1e>-Scl .. .,. .. ...... .. ... . ..... . . .... . ''. CALL 

Orrves by Amdek . ...... . . . . . ..... ... ... . .. ... 749 


MONITORS 

TELEVIDEO 
1910 ._..._..r. «l • t-•~· .. ~~~ - t -Ji.-•J .......... . ..... 578 

• 910 Plus ...... ,....... , ... . ......... ~ ..... 589 


:me:: :·-~·: : :: : ;::::: ::: : :: : : : ::: i:::::: :: ::: :m 
I 950C.. 1.. , ,.," .,,,.,,. , , .. ,, ............... 989 


ADDS 

19-CN 
+ A .. 

TERMINALS 

NEC ELECTROHOME 
IB1 2601 2" Gree11 . .. 129 13" RGB !med.res.) ••. 389 

,B 120112" ColoL,.-329 13" RGB hlghms~.... 749 

2" RGB ( l·Aes) .... 789 


U~ IAM DEK Amber Scree •12" .. . 169 

' lcleo 300 . ........... 159 

:Olar I .......... .... 339 
 COMREX:0101 .. . . ".. . .. .. .. 759 

:01or UI..... ,, •••. . " <199 1S" Color (composl10) 3 4 9 

M il! Boa1d .. · J ...... 189 18"Colat(RGB,llBMp/c)529 


Sman Mod1>m• 1200 by Hayes .. , . , ........... . ... 549 

Grappler+ ............. . .......................... 119 

5'" Super Orlve by Fourth . .. . .. . • . , • ,. .. . . . . .. . 299 

Micropnsm (80 coll by IDS . . . ..... . ............. 629 

16K Ram (2 yt. warranly) .......................... 63 


"THE PRINTERS CORNER" 


DP·9·500 A .. ............... . .... , , ... ......... 1399 

DP·9S01A .. . .. .. .. .. ... , " "' ....... . ..... ... 1399 


IDS 
Microprism (BO column} . .......................... 629 

Prism 132 (lnc l. shee1ieedgraphics, sprin1.colo~ .••• 1649 


EPSON SMITH-CORONAMX-80 • . ........ CALL 

MX·BO F{T .. . . . . . . . .. . . ....... ... .. CALL 

MX·100 ... ..................... CALL +~~ !~~~~e~ ::· :: : ::::::: :::::::::::::::: :::::::: m 
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Now Put The Power 


TM r>L TM

Of The ~~FreeForm On Your 

so 

How many t imes have you wanted a program that would 
instantly let you create a database to enter. save. and retrieve 
information without having to spend hours figuring ou t haw to 
run a structured data base management system" The 
TMMP/FreeForm gives you an easy to use, powerful program 
that can be used for appointment calendars. client and 
prospect lists. personal and business inventor ies. recipes. 
record and tape indexes ... the /1st goes on and on. Because 
the TMMP/FreeForrn is written in optimized machine code and 
uses random files. it runs tast enough to be used m "real time" 
applications like telephone logs. price lists. and catalogs. 

• 	 Electronic Index Cards 

Stored Automatica lly in Alphabetical Order 


• 	 KeyWorda 
Any Word. Number. or Date on Cards for Lookup and 
Pr inting 

• 	 Built-in Screen Editor 

Full Featured with Word Wrap 


• 	 Wild Card Searches 

For Card Tit le and/ or Key Words 


• 	 Hard Copy Options 

Uses Standa.rd Printer Paper or 3" by 5" Index and 

Rolodex Cards 


• 	 Professional Self-Training Toole 

Fully Illustrated Manual. Video Tape Training Available 


TM 

WHAT IS THE WMJY SYSTEM? 
The TOTAL MANAGEMENT/MARKETING PLANNING 
system or TMMP/ is a fully integrated, screen 
oriented. software environment. Each powerful TMMP / 
software package can be used alone or a number ol 
TMMP/packages can be put together w ith the 
TMMP/ Front-End to give you one integrated software 
system. The TMMP/standard also means that once 
you learn how to use one TMMP/ software package. 
it's easy to learn any other TM MP/program. For 
instance. the key you use for " Insert" in one 
TMMP/product is the same in all TMMP / products 
and it is used the same way. The TMMP/ "prornpt box" 
allows quick and error free data entry w ith unique 
"help" screens that allow you to read " Help" without 
erasing the information you're working on. Like dat a can 
be transferred from one TMMP/package to anot her . 
For instance. information created with the 
TMMP/FreeForm can be directly accessed by the 
TMMP/Manager and TMMP /Manager data can be 
used directly by the TMMP/Calc to create elec t ronic 
spread sheets! Excellent manuals, video tape tra ining 
programs; the Jist goes on and on. The TMM P/ software 
is the new generation of software you 've been waiting 
for and is available for not only desk top computers. but 
also supermicros and mini computers . 

Available from your local computer 
dealer or order direct, postpaid, from 
TUSC! 
NOW! IBM-PC (PC/DOSJ $149.98 
NOW! IBM-PC (CPI M -86) 5149.98 
NOW! UniFLEX $198.98 
NOW! CANON CX-1 ISee your CANON Oealerl 

NOW! CPI M 8" Disk $149.98 
COLiier disk formats available - call or wrote! 

NOW! DS-9 	 5149.98 
[Contact Smoke Signal or your Smoke Signal Dealer l 

DEC PDP/ 11 (RT-11 1 SOON 
Others Callar Write 

TMMP/FreeForm Video Tape Train­
ing Program 
VHS or Beta Format $150.00 
U-Matic Format $170.00 

$149.98 
C31 BJ 684-5281 

TMM P /. TMMP IF•eel'orm. TM P / Calc. 
TMMP / Manager, T MP / Fron<-End. TMMP/ W rolef'. 
firi ij TUSC logo are t r ademeM:s af the Un. ted se tt. ware 
Compan v ex. I IS n t r oornoir~ oJ Canon Inc IBM PC 
DOS rS a vacte N!llTle of Int emat.IOflb1 Bus1"6i a 1nes 
Inc CP/ M and CP /"M • B6 are a reg:isU!r~ t r.Klem 
QI Digit.,. Resc"rCh lnc POP and ~T • 1 1 are traoomor 
at Dq~I cQY'""""'' Coro 05·9 •• '""'""'" ol Micra­
ware UniFLE)( •S a tradcm11rll. or Technu:: I Systems 

Thr 
Unlltd Sollw•o 

Compa_n .,. 

2431 East Douglas 
Wichita, Kansas 67211 Master Card ­ Visa Con'SIJ ltant.5 Inc 
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Listing 1: A program in Atari BASIC simulating movement 
tl1ro11gh a Star Wars-like trenclt. The a11imatio11 effect is 
achie'Oed entirely though the use of color-register c111imation. 
Note that tile listing has been stmctured for easy reading. W/1 e11 
tire program is entered into the comp11ter, nonnal Atari line 
structures sliould be used. 

lO R£H *** THE TRENCH *** 

20 REM 

30 REM 

40 REH Proy..-.m to i=r•~te the illusi-On of flying through a tl'itnch tiy r'O'tatt.ng 

~ Rn! too Color Regl1to'5 In GRAP!IICS 7 

~O REM Copyn~ht !Cl 1982 by D•Vld Fox ond Hltctiell Waite 

70 REM 
90 GOTO 200 
90 REM 

100 REM Rotate th.. Colo.- ,,. 
110 SOUND 3,255 ,0,8:' REM SolCl<ground roar 4illway• onl 
120 REM Jf ttw tl'·iggor an PADDLE 0 hi pres'5-9d1 re..,er~e t~ direction 
130 IF l'TRIGCOl" I THEN 

TEMP=PEEKC710ll 

POKE 710,PEEK47091: 

POKE 709,PE£1CC708f: 

POKE 700,TEMPl 


'GOTO 150: REM Not Prd'U<ld 
140 	 TI:HP=PEEK47.08ll 

POKE 70B,PEEK4709l: 
POKE 709,PEEKC710l: 
POKE 71 O,TEMPI REM f'res..d 

15'0 PDL• PADDLE!Ol/51 REM Spee~ and sound oontroUed by PADDLE 0 
160 SOUND O,P0!..0,8! 

SOUND 1,POL•B0,0,8: 
SOUND 2, PD!.+160,0,8 

170 FOR PAUSE.ml TO POL: 
li'EXT PAtlSE 

100 GOTO 130 
190 REM 
200 REM J:nH: i li2: 
210 COL•!: 

Yl=•s: 
Y2•49 

220 RE:M 
300 REH Cr&\A/ Tr nch e>n Screen 
310 GRAPlfICS 7tl6: REM run scr...,, groptrics 
320 SETCOLOR 0,3,S: REM Set Color Regioter v4Ju"" 
330 SETCOLOR l ,3,8 
340 SETCOLOR 2,M 
350 FOR X=2 TO 79: REM Inc:rement horiront&l c:oordinates 
3b0 COLOR INTCCOL.-0.5}: REM Choose whkh Calor Register to drh" w1th 
370 PLOT X•SO,Yi: 

DRAWTO X•80,Y2: 

DRAW1'0 79- :C,Y2: 

DRAW TO 79-X, YI 


380 Yl=Yl-0.o: 
v2~v2<t-0 .o: REM rnoea.o;e verh~o)J 1triv lon!Jth 

~O If' Yl<O THEN 
Yt ~o: REM Prevent cvetflcw 

400 IF Y2>95 THEN 
Y2• 9S 

410 COL•COL• C79-Xl/lb0! REM !naement Cole>r Register 
420 tF COL•0.5)•4 THUl 

COL•COL-3 
no NEXT x 
440 OOTO 100 

tronics). We have just created an endless loop of moving 
colors that is seen on the screen as a rapidly changing pat­
tern. Depending on what was drawn and how it was 
organized on the screen, a hypnotically abstract design or 
an exciting, realistic scene can be produced. 

As animators, we must now "form" th is pattern of 
moving colors into something interesting to look a t . 

The Trench Program 
Everyone who saw the first Star Wars movie remem­

bers the flight through the Deathstar's trench . In the next 
program, listing 1, we will use color-register animation to 
create this effect. We will be using GRAPHICS 7, which 
has a resolution of 160 by 96 and uses four color registers. 

Our goal will be to draw a trench on the screen in 
GRAPHICS 7 in such a way that the viewer will have the 
experience of rapidly traveling through it (see photo 2). 
The trench will be U-shaped with two vertical sides and a 
horizontal bottom . Using a game paddle, the viewer will 
have control of speed through the trench and for-

Photo 2: Tiffee displays gePJerated by t/1e program in listing 1 
entitled "The T1·ench." The effect of movement is achieved by 
rapidly cycling two colors tl1rough three registe rs . 

ward / reverse motion. The roar of the engines will change 
as the velocity changes . This program could be the core 
of an exciting game. 

This program has three main sections: the initialize sec­
tion, the section that draws the trench on the screen, and 
the section tha t animates the picture by rotating the c 1­
ors and reading the game paddle. You'll notice that this 
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A'°'°" ITIIl [(]
REGISTER I 2 3 2 3 2 l 2 

B III] m
2 3 2 3 2 1 2 

c []Il] [(] 
I 2 3 2 3 2 I 2 

Figure 2; Simulating movement by rotati11g two colors throt1glr 
t/1ree color registers . The use of tl1ree color regis fers (on the left) 
results in a smooth animation effect. If only two color registers 
are used (as 011 the right), t/12re is just a flickering effect_ 

last section was placed at the beginning of the program . lt 
makes use of the fac t that statements toward the begin­
ning of an Atari BASIC program are executed at a faster 
rate than those at the end. 

The drawing section was the hardest for us to write. It 
took quite a while to create a form ula that cou ld simulate 
the perspective of the trench. We could have drawn the 
trench on paper and just translated the plotting coor­
dinates to the program, but that would have used much 
more memory. 

Initialize (listing 1, lines 200-220). The in it ial values are 
set along with the colors to be drawn. Notice that two of 
the registers are set to the same color. Even though we are 
using three color registers in our animation sequence, 
only two colors will be passed through them. This yields 
a smoother animation effect (see figure 2). The three 
boxes, A , B, and C, show the progression of the two col­
ors through the three registers. Even though the width of 
one of the moving colors is two bars wide, the step size of 
the movement is only one bar wide. 

If only two colors and two registers were used, the 
viewer would just see the two colors alternating places. 
There wouldn't be any illusion of movement, just a 
flickering effect. With three colors and three registers, 
there would be too many colors in the trench and the ef­
fect would be spoiled. 

Drawing the trench (lines 300-440). This section draws 
the trench on the screen using the appropriate color reg­
ister. We start near the horizon, draw the three sides of 
the trench, and then move out toward the edges of the 
screen. The algorithms used here were all arrived at 
through trial and error. Line 370 increments the value of 
C in smaller and smaller steps as X (the horizontal posi­
tion of the lines) increases. This creates the illusion of per­
spective-the closer the different-colored panels are to 
lhe viewer, the wider they appear. 

Rotating the colors (lines 100-180). This program calls 
for sound effects and an element of interactiveness . 
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The GTIA and CTIA Chips 
wi1e11 the Atari computer first came out, it /rad a special 

television i11terface chip called CT/A. Begimii11g in enrly 
1982, all Ataris were manufactured witlr a new and better 
cl1ip called CT/A . The GT/A s11pporls t/rree additional 
BASIC graphics modes, 9. 10, and 11 , wliiclr were nor avail­
able on /lie earlier Atari computers. Tlie resolutio11 0 11 lliese 
modes is 80 by 192, yielding the same vert-ical resolt1tio11 as 
GRAPHICS 8 (as well as the same memory co11s11111ption), 
but a 111ucl1 coarser /1orizontal resolution. GRAPHICS 9 

' allows the selection of one hue tliat car• tl1en be simul­
taneously displayed on the screen w ith 16 differe11/ 
luminances. CRA PH/CS 11 .allows the p/aceme11t of 11p to 16 
different lwes on the screen, all set to the same lwninnnce 
value. These two modes are 11ot covered in the article 
because t/1ey can 't be used for color-register animation . We 
do discuss GRAPHICS 10, /1oweuer, which allows you. to 
choose any nine colors from the Atari palette of 128 colors. 

To tel/ whether your Atar·i has tlie CT/A or GTIA c/1ip , 
enter and n111 the following program: 

10 GRAPHICS 10 
20 GOTO 20 

Jf your sc1·een first flas/1es black and tl1en reh1rns to -blue, you 
have /'/1e CT/A. The pl'Ogram will still be running. but tl1e 
CT/A cf1ip will not be able to display a GRAPHICS 10 
screen . If your· screen stays black. congratulations! You have 
tlie GT/A and can run the Fall Waterfall program. If not, 
you can gel your computer upgraded to the GTJA chiµ for a 
small fee. If you don 't do tl·iis. you will miss 0111 on 1m11ry 
new Atari programs that require tltis chip. 

Sound register 3 is used to give a constant background 
roar (line 110). The game paddle is used to control the 
speed through the trench (line 150) and to reverse the 
direction we are traveling (line 130). If the paddle button 
is pressed, we move backward (line 140). The POKEs in 
lines 130-140 could have been replaced with a FOR-NEXT 
loop that would have placed in each color register the 
contents of the next higher (or lower) color register, but 
this would have required much more execution time. In 
line 160, the position of the game paddle is also used to 
control the pitch of the other three sound registers . To 
add to the realism, the whine of the engine rises in pitch 
as velocity increases. Line 170 takes the paddle value and 
uses it to control a pause loop. 

If you don't have game paddles, use a joystick to 
change the value in POL. lf the joystick is pushed for­
ward, increment POL; if it is pulled back, decrement 
POL. 

Now, moving from the excitement of outer spaoe, we 
will visi t a sylvan scene of the wilderness. 

The Fall Waterfall Program 
In this program, we will use GRAPHICS 10, the new 

graphics mode that is especially suited for color-register 
animation , as it allows us to use a ll nine Atari color 
registers (see the text box on the GTIA and CTlA chips). 



...i 

- --so­

-~ 
A GRAPHICS 10 P l ~ EL 
( FOUR TIMES A5 WIDE 

192 AS IT IS HIGH l 

GREAT RESOLUTION FOR 
HORIZONTAL OR NEAR · HORIZON· 
TAL LI NES 

F>OOR RESOLUTION FOR VERTICAL 
OR NEAR· VERTIC AL LINES 

Figure 3: Diagram i/ lustrati11g the pixel shape in GRAPHICS 10, 
a m•w graµhirs mode (GT/A ) for the Atari 4001800. 

We will draw an autumnal landscape complete with trees 
casting long shadows from an early morning sun . The 
scene is brought to li fe by a foaming wate rfall cascading 
down a steep cliff and across a green valley. 

Using the Amazing GRAPHICS 10 
GRAPHICS 10 has a rather strangely shaped pixel (see 

figure 3) . Each pixel is about four times as wide as it is 
high, with a screen resolution of BO by 192, making it 
awkward to use when drawing curved surfaces. As you 
can see in the figure , lines that are almost horizontal 
show very fine resolution, and those that approach ver­
tical are extremely coarse. 

To change the values in the color registers for the stan­
dard CTIA graphics modes (0 through 8), you can use the 
SETCOLOR command. However, Atari BASIC isn 't ful­
ly set up for the GTIA graphics modes. The only way to 
change the colors in the first four color registers of 
GRAPHlCS 10 is by using POKE to put them directly 
into the color register's RAM (random-access read / write 
memory) address. Table 1 shows the relationship be­
tween this RAM address and the SETCOLOR command. 
Even though BASIC's SETCOLOR isn 't adequate in 
GRAPHICS 10, BASICs COLOR command can be used 
to choose any of the registers for painting. f or example , 
to draw orange (hue 2, luminance 8) pixels on the 
GRAPHICS 10 screen wi th register 1, use the following 
statements: 

POKE 705,40 : REM Fill register 1 with orange 
(hue=2, lum=B ) 

COLOR 1 : REM Select register 1 for 
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Photo 3: An autumnal waterfall scene produced by /lie program i11 lis ti11g 2. Tlie effec f of moving waler is prod11ced by cycli11g dif­
ferenl shades of blue through lhe color regisl rs. 

drawing 
PLOT X,Y ; REM Place an orange pixel at 

X,Y 

To draw wi th register 6, you could use either the SET­
COLOR command or a direc t POKE: 

SETCOLOR 2,2,8 or POKE 710,40 

Because of the complexity of our au tumnal waterfall 
scene (see photo 3), this program is quite a bit longer than 
the last one. The section that actually animates the scene, 
however, is only th ree lines long . This reveals that much 
of our Ata ri animation involves "setup ," whereas the ac­
tual "motion code" is simple. 

Even though we have nine color regis ters to play with 
on a GTIA Atari, we seldom use all of them for color 
rota tions in an animated scene . Onl y four color registers 
will be used for the program's animation. T he o ther five 
registers will be used to draw the landscape. This takes 
some planning because there is an in terdependency be­
tween what we want to include in the picture and how 
many colors can be used. One way to plan the picture is 
to keep adding details as long as colors are left. That 's the 
method we used. The background register was used for 

210 N<>v<mbu 1982 © BYTE Publlations lno 

the sky, another register for the brown cliffs , and a third 
for the grass covering the top of the cliff and the valley 
floor. Since that left two unused registers, we planted 
trees across the valley floor . The brown of the cliffs was 
also used for the trunks of the trees , and the treetops were 
pa in ted orange-red to add some color. Finally , a darker 
shade of green was used in the last register for tree 
shadows. The foa m at the base of the waterfall was 
drawn with the sky 's color rather than one of the water­
fall 's colors, because we didn' t want its color to change at 
all. No more registers were left for new colors. Therefore, 
the scene was completed. 

To make it easier to color large areas of the screen 
rapidly, the Atari opera ti ng system's bui lt-in "Fill " 
rou tine is used. Unfortunately, this Fill is not the ame as 
the FILL or FLOOD used in pr fessio nal computer paint 
systems. Atari 's Fill will not seek out al l the adjacent 
nooks and crannies w ithi n the area to be filled . Since it 's 
more of a "box" fill, it just draws a se ries of horizon ta l 
lines toward the right of the screen. Each line is com­
pleted when it hits a nonbackgr und color . Even worse is 
the fact that there is no simple Atari BASIC sta tement to 
implement this routine (a lthough there is a FILL state­
ment in Atari Microsoft BASIC). Instead, we must use a 
special ca ll to the OS (using the XIO command) to ac­



The QUAD Is a relatlonal dala base man­

-
• te$lrlct all or some dala ie 

luture changes 
agement syslem and appllcallons devel · 
oper allowing the non-programmer to 
develop his or her own business and per ­
sonal eppllcatlons around a powerful rela­
tional data base. Some or the applications 
you can build wilh lhe QUAD are: 

BUSINESS 

Accounls Payable 
• Agrlcullural Management 
• Construction Management 
• General Ledgor 
• Human Resource Managemenl 
• Inventory Control 
• 	Job Cosllng 

Mall List 
Order Entry 
Payroll 
Personal Scheduling 
Professional Time and Bitting 
Property Managemenl 
Sales Analys.is 

PERSONAL 

Appointmenl and Gift Register 
BudgeUng 
Car Mainlenance 
Family Medical Data 
Home lmprovemenl lnformallon 
Income Ta• fntormalion 
Insurance lnlormalion 
Inventory Information 
Investment Information 
Recipe lnformallon 
Shopping Usls 

• T ime Management 
• VacaUon Planning 

The QUAD is designed lor YOU. lhe 
computer user who wants to lal<e lull 
11dvantage of his computer. 

EXTENSIVE REPORTING CAPABILITIES 

The QUAD enables you lo creale an 
unHmlled number of reports In any spe­
cltic size or form you desire using data 
from the QUAD dalabase or another data­
baae. You may process and/or print data 
during any report. 

PROCESSING DATA 

• access lnlormatJon In up lo 10 or more 
Illes during a report 

• 	pertorm arl/hmellc calculal/ons on any 
data lrom any !He 

• update and/or create Illes based on 
report processing 
easily compare date information for 
quick aging analysis 
perform up to 5 le~els of subtotaling 
within each report 

• retrieve records In soquonllal or lndeKed 
order 
perform proce•sing based on compari­
son ol data such as nested IF THEN 
logic 

PRINTING DATA 

• utilize your printer's capability by 
printing on any size paper anywhere 
on lhe page 

• 	prlnl checks using the English equlvalenl 
lor dollar and cent values 
specity conlenl or page headings, 
conlrol headings and toollngs. delall 
lines and lolaJ lines 
pause between printing ol forms 

SAMPLE REPORT 

1· ·- .. .... ___ --·- ·­
. - ·-·­
.... .... .• 4, .. ... ~ 

· ···~-

POWERFUL UPDATING CAPABILIT'IES 

The QUAD gives you lwo melhods lo 
update dala wilhln lhe data base. One 
way is direclfy through lho terminal using 
a dala entry process. The olher is lhrough 
batch updating based one. isling data 
wilhln lhe data base. 

• 	upoale as many as 10 or more Illes 
simullaneously, using the b<llch updale 
mode 
tolally user defined screens 

• lull scroon editing 
• record sizes up lo 900 characlcn 
• 	perform calculatlons based on dala 

enlered and dala residing In olh&r Illes 
access lhree dlllerenl help screens 
during lhe data entry proce:n 
ulilize your lermlnal's vloeo capabllllies 
when crealing your lerminal update 
screens 

• 	ad/I each data lield for llems such as 
phone numbers, numeric dala, alpha­
numeric data, dale, lime, social security 
number, etc.. or your own defined edlls 

• 	IF· THEN /ogle available during both 
lerminal and balch updating 

SAMPLE SCREEN 

C.. \kP>r• • I ' 0 "6_,,._.. &)» 

.,.,., 
11~ U Nt.ol)*'lllleo<l• Q T~ t00 00 

o'"'""' ~ 
1 .~•....., ~00 

OTHER FEATURES 

SORT. INDEX, and REORGANIZE dala 
Illes quickly and easily. Also link lo user­
wrillen program• directly from lhe QUAD. 
Aulomalically generale menus lo access 
each ol your applications. 

The QUAD com"" complelc wilh an 
Accounls Receivable application ready !or 
your use and a Checkbook Balancing 
applicalion tor you to build. 

The suggested retail price 
for all this is only $495.00. 

Available !or mo•I CPIM compatible 
haidware. 

To order your copy or the OUAD, conlacl 
your computer dealer, or call QuanTeckna 
Research today. 

QuanTeckna.. 
Research Corporalion 
6902 2201h St. S.W. MOUNTLA~E TERRACE . WA 

980.J 206136<1-6940 "' 200nn2•88 

C PfM is a trademark oJ 0 1911 a1~ esear ch lnt 

OUAO afld OuanTec krm afe 1 1 a(1em:l .f !.. ~ o1 
O uanTec.kna ~ese,a r crl Corpora. 11·011 
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tivate Fill after setting up the screen in a particular way . simpler, a subroutine on lines 1300-1310 is used , which 
This makes it very inconvenient to use , but it's still better carries out the Fill routine described earlier . 
than noth ing. (For more information o n how Fill works, Drawing the faUs and river (lines 500-820). In our 
see Computer Animation Primer or the Atari BASJC scene, the water is the only thing that is animated . Four 
manual.) color regis t rs are used to animate the movi ng water. The 

This program has only three main parts: initia lize, wa ter is drawn in th ree sections: the river on top of the 
draw the scene, and animate the scene. Because the pro ­ cliff (lines 510-600), the waterfall (lines 610-720), and the 
gram is longer than the earlier one, however, we divided river on the va lley floor (lines 730-820). T he wa ter con ­
the draw ing portion of the program into several smaller sists of a series of parallel s trips . To give some random­
sections (see listing 2). ness to these s tr ips , a subroutine (l ines 1500-1530) is 

Initialize (listing 2, lines 200-310) . He re we set up the called that chooses the starting color register for each 
palette of colors we will be using. strip of water, making sure that no two adjacen t s trips 

Drawing the grass and cliff (lines 400-490). As in oil will have the same colors. On lines 710-720, some grass 
painting, we must first paint in the large background and dir t are added around the fa lls to depict the na tural 
areas, then the deta ils. W e a re using the Fill routine to forces of erosion. 
rapidly color these la rge areas. To make this process Drawing the trees (lines 900-1070). T his section draws 

Listing 2 : A program in Atari BASIC for generati11g an autwmral scene w itli an animated w aterfall. Note tlrat a GTIA chip is needed 
to nm this program and that the /i!;ting has been stni chired for easy reading. 

10 REM*** FALL WATE RFALL *** 410 COLOR 7 : 

20 REM POKE 765 ,7l REH Tho grass 

30 REM 420 PLOT 79, IOl 

40 REH o~str•tlon oF ,1.rumati..ng ii !.Cl'nE' by fOttlt 1n9 the Color Rog~• t lO't :J ORA WTO 79,~S : 


50 REM IU•e• GRAPHlCS 10 - GT! A 1s needed> X1 • 78: 

t.0 REM Copyrig ht ICI 1982 by David Fox ""d Mitchell Wii t o Yl • tO: 

70 REM X2• M: 

80 GOTO 200 Y2=l5: 

90 REM GOSUBnLL 

100 REM Ro~ate the Colors 430 Xl =65: 
110 TEMP=PEE:KC70'5l l Yl =IS: 

POKE 705, PEEXl70bH X2=bl: 

POKE 706,PE:EK17071: Y2• t 8: 

POKE 707 ,PE:EKC708ll 0 05119 FlLL: 

PO KE 708,TEMP x1=0-0: 


120 FOR HT=! TO~: Yl = IS: 
NEXT HT X2=Sb: 

130 GOTO 110 Y2=2'5: 
UO REM GOStlB l'll.L 
200 REM Initia.J.ize 440 !:l =Sb: 
210 nLL2 1300 Yl =25: 
220 GRAPll1C5 10 X2• o5: 
2'30 POKE 704,9• 16• 10: REM Sicy - COLOR 0 Y2• 35 : 
240 f10KE 705,8•16+1 0: REH Wat~r - COLOR l GOS\lil l'IL.L: 
250 POKE 71>1>,8H6+8: REM Water - COLOR 2 Xl=b6: 
260 POKE 707,8• 16+b: REM W•teT - COLOR 3 Yl • '.351 
270 SETCOLOR 0,6,4: REM Waler - COLOR 4 X2•79: 
280 Sirr<:OLOR 1,12,4: REM Tue Sh•dow - COLOR 5 Y2=45: 
290 Sirr<:OLOR 2,2 ,,4: RD1 Chff & troe tr...,kl - COLOR b OOS\lll FILL 
300 S£TCOt.OR 3, 12,1>: REM Grass - COLOR 7 4:i0 COLOR b: 
3 10 SETCOLOR 4,3,;.: R£M Ttcerop1 - COLOR B POK£ 7bS,b: R.EM The cliff 
320 REM 4bO PLOT 79 ,4b: 
400 REM DY-a.. \N Grass and C l if:ft ORAHTO 79, 145: 

Digital Dialing Units For Your Acoustic Coupler 

Unit # 1: the index finger of your 

right hand, used to manually dial a 


) 
cradle. 

telephone number and place the 

telephone handset in the coupler's 


Unit # 2: TNW's new OPERATOR 
Automatic Call ing Un it, automatica lly pulse 
dials under computer or terminal control. Also provides unallended telephone 
answer capability. Use it with your aco ustic coupler or most di rect connect 
modems. 110 to 300 bits per second, powertul command interpreter, RS-232 
interface to computer or terminal. Complete with power supply, cabinet, 
documentation, and full one year warranty for only $129 . 

• TNW Dept. 9876 
COl<l'OllAJION 

3444 Hancock Street, San Diego, CA 92110 
(619) 296-2115 • Telexll 910-335-1194 
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Lislin,'!. 2 rontmtted: 

Xl:<So! 
n .-2i.: 

X2•!ib! 

Y2=117: 

GOS11II rILl 


470 	 Yl•IJ7: 

X2•68: 

Y2• ll2l 

005119 FlLlC 

Xl•oB: 

Yl•1J2! 

X2=1£1: 
f2= 1•5: 

GOOUB FILL 


~90 COi.OR 7l 

POKE 7aS,7: R£M More gn.s'5 

• 90 	 PLOT 0,191t 

DRAWTO 79,1 91: 

DRAWTO 70,1 •o: 

Xl ;i:::O: 
Yl • l9t: 
x2.:0: 
Y2=91: 
GOSV B Fil.L 

500 RJ:M Draw t:he Fa1ls a.nc:I Ri.v ,.. 
510 FALL=S8l 

CFl..AG ~o: FU:H Draw ltU! 1"1 ... Err CJn tr:JP or t~ cliff 
:no 	 FOR Y•25 TO 34 
530 	 GOSUB 1500 
540 FOR X• 7• TO FALL STEP ·I 

~O COLOR COL 

:iCO PLOT X,"f 

570 COL= COL- 1: 

IF CO!.•O THEN 
COL~ 

SllO NfXT X 

5'1() FALL• F'ALl*l 

bOO NEXT Y 

610 	 FAU•Ol 

CFLAG~ll REM Ora" l t>e falls 
blO 	 FOR X =58 TO bb 
b30 FALl• FAt.ltl 

MO GOSUB J ~OO 


I.SO PLOT X,25 •FllL!. 

bbO FOR Y•lO TO 120 STEP 4 

670 COLOR COL 

b80 DRAWTO X.Y>FALJ.. 

·~ CO L.•COL- 1: 


IF COL=O THEM 

COL• 4 


700 N.EXT Y! 

N:EXT X 

710 	 COLOR o: 

PLOT 58,W: 

DRAWTO 58,25! 

DRAWTO 59,251 

PLOT M,'.l!l: 

DRAWTO ~b,129: RSM c 1 ..,,.,, 


720 	 COLOR 7: 

PLO-T n .:n: 

CR.\WTO 79,33l 

PLOT oS,34: 

DRAWTO 79,34 


730 FALL=57! 

CFLAG=I: REM Draw tt>e riv•• on tho \/oll•y noor 


7~0 FOR Y• l 21 TO t28 

750 	 GOSVB 1500 
no FORX•FM.LT005T£P-l 

770 COLOR COL 

780 Pt.OT X,Y 

7'>() COL•COL-1: 


IF' COL•O TllEN 
COL=• 


800 ll£X! X 

8 10 flit.LzfALl.'I 

820 IU:Xi f 

830 REM 

900 	 REM Dra."""1 the Trees 
9 10 	 FOR T=I TO I I 
920 	 READ Jl.,Y 
~"JO 	 CO!.OR B: REM Tr.,,tcp 
9•0 FOR l=O TO 2 t 


PLOT X· l,Y -40•2•1: 

DRJIW1'0 X-l,Y-20·2 •1: 


NUTT 
950 FOR 1•-2 TO · I: 


Pl.OT X-I,Y- • Q-Z< t: 

OIU\WTO X·l, \' -20•2•1: 


NEXT l 

QbO CO LOR b.: REM Tr"" t r""k 

•no PLOT X,Y: 


DRAMTO X, Y-21 

98tl 	 COLOR$: R£H Shadow of trel! 
9'1(1 	 P LOT X, Y•I: 


ORAWTO X•7,Y• 4; 

Pl.OT X+S,V•3: 

DRAWTO X• 8,Y+5: 

ORAWTO X•-", V •I> 


1000 	 DRAWTO X•9 ,Y• J: 
ORA WTO X• 10.Y +l: 
DRAWTO X• IO,Y'7 

1010 	 PLOT X t l1,Y • 7: 
DRAWTO X•ll,V._.: 
ORAWTO X••i·,V• '!i: 
ORAWTO X+IZ,YH 

.020 COLOR 8~ REM F'i11lhr.n lit.11..,.ll'!i &rDl.lfld ttee t "lJnk 

1/)JO FOR l =I TO I~ 


1040 RX •X•TNTmllDU >•71-3: 


IF RX =X THEN 1040 
IOSO RY •Y•W!rRt/OllJ•Si-J : 

PLOT R;(,RY 

lOoO NElT ! 
107() NEXT T 
!080 R£H 
11 00 	 REM Ora.VI.II the Foa..m 
111 0 COi.OR G: lU;" S.,,.. color &t 11.. • ;;y 
11 20 PLOT 57.11 1: 

DR.AWTO 6.~,122 
11 :!6 Pl.OfS1.11 5: 

DRAWTO 6.ll,123 
t1•0 Pl.OT ~. 1 16: 

ORAWTO 1>'.124 
11 SO PLOT '$0, 116: 

ORAWTO 1.5,125 
1 l oO Pl.OT ~.117: 

ORJI WTO 6-5, l 21. 
11 70 PLOT $6, 11 8 : 

DRAWTO "5,l.2J 
1190 PLOT $4, 11 9: 

DRJl'IHO o.5, 129 
J l•O PLOT551 11 9! 

ORAWTO o4, 129 
1200 	 PLOT ~. 1 20: 

DRAWiO • J,128 
1:10 	 R,f;tf 
l~O 	 REM Turn on t"he Sound 
11b0 FOR 1• 0 TO J : 

SOU HO l,!•~.o.s: 
tu; :n j 

1 ~ 70 GOTO 100 
I Z8'l Rt11 
1300 	 REM Fi11 Subroutine 
13 10 	 PLOT~ l ,Yt: 

POSITION X2,Y2: 
~ 10 1e. o.o.o:si•: 

RETURN 


13'.N REM 
1500 RtH C hoo o;;e Color­
151<' COL"OITIRNDUJ..J• I: 

lf COL•STllRTCOL THEN 1510lR.EM No two 1~)uet1t ~trip~ with • .ame oolor P•tl•'" 
LS2_(1 	 STA.R"T COL=-C OL+CFLAG: RE:M Cil.lrulillt e ne_i:·t sta_rting cnJor to illw'oid 
15.lO 11" STARTCOL=O THEii 


STllRTCOL• 4 

l~A(I IF STARTCOl.<5 TH[l~ 


ST ~ R'l'COL• I 

LS5'1 	 RETURN 
l5bl1 REM 
;'00<• RtM O ~ For- Loe: 1:ton of' -r..­
:001<1 DllT1\ 7,101>, l J ,91.,J0, 100,40, 11 ;!,47, 145 ,7, 179 , 15 , 155,27, 1 1>4,~, 173,60 , I Bl ,O.O, l 7• 

Out of sight

•
savings 


opportunit~ 

Does your paycheck seem to vanish 

a oon a you get it? 
The Payroll Savings Plan where you 

work will take a little som thing from 
each check and buy Bonds, before 
you have a chan e t make the rest 
di appear. 

Soon, you1ll ee big savings right 
before your eyes. Savings to help you 
and America too. 

Sou e some foresight. Buy United 
States avings Bond . 
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11 identical trees. The x and y "base" coordinates for the 
trees are tored on line 2010. An x.y coordinate pair is 
read and a new tree is drawn at that location . lines 
980-1010 add realism by creating a shadow in a darker 
shade of green . Line 1020-1060 create some randomness 
by scat tering 15 leaves about the base of each tree. 

Drawing the foam (lines 1100-1200). As the wat r hils 
the base of th falls, wh ite foam is crea ted. Since no colo r 
registers are left for white foam, the sky color is used 
again. 

Turning on the sound (lines 1250-1270). All the sound 
registers are used to creat the roar of the waterfal l. The 
sou nd i con tant and doe not need to be changed. 

Rotating the colors (lines 100-130). This section is 
similar to Lhe corresponding sections in the other pro­
gram. Of course, we need to ro tate on ly the color reg­
isters for the fou r colors of the water. 

Modifications. We can also mod ify the sc n by doing 
the foll owing: 

• Simulate a sunset by gradual ly changing th sky color 
to orang , pink, and purple, and by decreasing the 
luminan va lues of each f th color regis ters. T hen, 
after a per iod of time, we can reverse the process for a 
su nrise. 
•Change this program into a representation f th dif­
feren t seasons of the year. Simply by changing the colors 
in the appropriate registers, y u could turn th is into a 

summer scene (i.e ., by turning the treetops green ). And 
by altering the color of the grass and treetops to whi te, 
the sky to gray, and slowing or st pping the flow of the 
river. you an create a w inter scene. 

Summary 
The inc rease in performance fro m pixel-to-pixel map­

ping to color mapping using color r gisters is an enor­
mous one. A nimation and special effect never before 
thought possible can now be accomplished on personal 
computers with very few program tat ments. A '"'e 
have shown with our Trench program, color mapping 
makes it poss ib le to reate dramatic moti n effects and 
perspective cha nges, similar to those used in arcade 
games, on a low-cos t computer like the Atari 400 / 800 . 
Furthermore, for the Chagalls and Rembrandts of the 
world, wo nderful and complex background scenes can be 
brought to life with just the briefest of program 
statements (as witnessed by the Fall Waterfall program ). 
But we have only scratched the surface of the Atari ' 
animation power. User-definable character sets. player­
missile graphics, fine scrol ling, vertical-blank interrupts, 
and d isplay-list in te rrup ts can be combined with color 
mapping to give the Atari a performance edge tha t will 
probably never be eq ualed (except by Atari). The bo k 
Co111p11ter A11inratio11 Primer provides much detailed in­
formation for anyone interested in learning more about 
these computer-animation techniques. • 

~COMPUT R INSURANCE 

INSURES YOUR COMPUTER FROM DAMAGE 

CAUSED BY STATIC DISCHARGE 
In 8 or 9 seconds your body can 
accumulate 10,000 volts just from 
walking across the room. 
The ZAP MAT provides permanen1 
protection for your computer aga inst 
damage that con be caused by static 
e lectricity. If you have encountered any 
o f these problems you understand the 
need to protect your computer: 
• Memory Loss 
• Erroneous Keyboard Entries 
• Display Failure 
• Printer Malfunction 
• Damage Delicate Control and Logic Circuit 

Protect your computer - order your ZAP MAT today! 

·plus S2 50 postage ond handling 

Mo il Orders to: ZAP MAT TOLL FREE ORDER PHONECREDIT CARDS ACCEPTED 
52 Overlook Drive , Fra mingha m , MA 01701 

V/S4 B .• 1-800-343-3358Credll cord orders 1equl1e cord name account 
Massachusetts Call 617-877-7166number e>Cp11otion do e and signatu re 
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____ _____ _ 

Now that you have acquired the IBM 
Personal Computer, let Sybex books help 
you get the most out of this powerful 
machine. 

MASTER YOUR IBM PC 
BASIC Exercises for the IBM Personal 
Computer {$13.95) requires no previous 
knowledge of computers or programming. 
The exercises begin with simple mathe­
matical operations and lead you step-by­
step onward to master more complex 
business programs. Eachexercise is not 
only auseful problem-solver but is also 
fun to run. 

PROTECT YOUR INVESTMENT 
Keep your computer and peripherals 
operating at full efficiency. DON'T ($11.95) 

offers non-technical advice on how to 
take proper care of floppy disks, hard 
disks, the CRT terminal, the printer, and 
the actual computer. "Don't is cheap 
insura nee" - Popular Computing. 

LET YOUR COMPUTER 00 THE WORK 
BASIC for Business ($12.95) will allow you 
to automate general business tasks. Sales 
reports, financial statements, graphs and 
charts, depreciation ca lculations, cost/ 
volume/ profit analyses, and more, can all 
be done easily and with confidence by 
understanding BASIC specifically designed 
for the business user. 
Sybex books are available at bookstores 
and computer stores everywhere.To order 

Get the most from your microcomputer with Sybex books. 


directly from Sybex, use the coupon or 
call TOLL-FREE 800/227-2346. 
(in Ca l. 415 848-8233 collect) 

rSendm~ rreeea1alog- - - - - - - 1 
I I0 BASIC Exeicises lonhe IBM Personal Com11t1tl!f S l l95 

0 BASIC foi !klsln11Ss S 12.95 
0 DON'T 51195 I 

Add· D Sl.llOfBix*s UPS D 75t /8ooks 4tll Class I 
D $8.00/llooll Ow!rooas Mall

I Cliarae my D VISA D Mas1erC<lrd D American u111ess I 

I Card ;i Eip.dare ____ I[ 

I Tnlal ~nt Enclo~G--------
1 Slgoarure _ _________ I 

I ~AME I 
AD~RESS 

I CITY 


I ~ 

I 111i...SYBEX
l ~I_ 

ST~TE -- ZI~ I 
MAIL TO: SYBEX Inc. I 
2344 Sixth St., Dept. E I 
Berkeley, CA 94710___ _ J 
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Hardware Revie"" 

Victor Victorious 

The Victor 9000 Computer 

Microcomputers are proliferating 
because they can do so many tasks so 
well. Each time microcomputers take 
over another task, they threaten some 
old technology. As word processors, 
for example , microcomputers 
threaten the typewriter . As number 
crunchers, microcomputers threaten 
the calculator. Each company whose 
main product is threatened faces a 
hard choice: perish or become a com­
puter company. What's more, such a 
company must make the right com­
puter on the first try because the 
fierce competition in the microcom­
puter market gives few entrants a sec­
ond chance. The rules permit only 
one roll of the dice in the game called 
"You bet your company." 

Victor Business Products has been 
making calculators for 60 years. Vic­
tor saw the need to make a computer, 
and the Victor 9000 is Victor's roll of 
the dice. I've been lucky enough to 
have the use of a Victor 9000 for a 
few months, and I think the machine 
is an excellent microcomputer with an 
outsta nding array of standard 
features . 
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Phil Lemmons 

West Coast Editor 


Of course. the microcomputer 
business is not really a game of 
chance like dice , but a competition re­
quiring judgment, expertise, and a 
variety of resources. Victor comes to 
the competition much better prepared 
than most new entrants . First of all , 
Victor is a subsidiary of Kidde lnc .. a 
three-billion dollar conglomerate. 
Second, Victor has experience in 
designing and manufacturing micro­
processor-based electronic products . 
Third, Victor has a great deal of ex­
perience in dealing with business peo­
ple and the needs of the contem­
porary office. Fourth, Victor is start­
ing out with a network of 50 branch 
offices in the United Sta~es to 
distribute and support the machine. 
Fifth, and perhaps most important, 
the chief designer of Victor's machine 
is not a novice but Chuck Peddle, a 
founder of the microcomputer in­
dustry who understands as well a.s 
anyone where the technology is going 
and how to bring maximum perfor­
mance to the market at an affordable 
price . (In an interview starting on 
page 256 of this issue, Chuck Peddle 

discusses his goals in designing the 
Victor 9000 and makes some observa­
tions on !:rends in the microcomputer 
industry .) 

Getting Started 
with the Victor 9000 

Victor's experience has shown them 
that business people want a machine 
they can set on a desk, tum on, and 
use . As photo 1 shows, the Victor 
9000 consists of a system unit , a 
detached keyboard with a coiled 
cable, and a monochrome monitor 
that can rest atop or alongside the 
system unit. The system unit and key­
board fit comfortably on a standard 
typing table , or on a cluttered desk 
designed before microcomputers 
came out. While the Apple llt oc­
cupies 361 square inches and the IBM 
Personal Computer 420 square 
inches, the Victor 9000 takes up only 
310. lf you buy the machine directly 
from your local Victor branch office, 
Victor will deliver the machine, set it 
up, connect the cables, and make sure 
everything is working. The Opera­
tors' Reference Manual takes it from 



Photo 1: Tir e Victor 9000 microcomputer, co11sisting of a sy stem unit , keyboard, and 
hig!r-reso /11rio 11 green-phosphor v ideo m o nitor that tilts and swivels. 

there . It te lls you how to turn on the 
machine and insert the user-orienta ­
tion disk that comes inside the 
manual's front cover. Once turned 
on, the machine reinforces the 
manual 's advice: the bottom of the 
monitor's screen shows the image of a 
li ttle floppy disk with an arrow in­
dicating you should put a disk into a 
drive. The user-orientation disk dis­
plays a menu tha t leads you into ex­
planations of how to back up the 
system disk, how to control the 
volume of the Victor 9000's speaker, 
how to set the numeric keypad so that 
it works just like a calculator, how to 
use the keyboard , how to control the 
display, how to use the fu ndamenta l 
commands of the operating system, 

and so on . The Operators' R Ference 
Manual explains how t run applica­
tions programs, and each program 
sold by Victor has its own instruc­
tional manual. At least two of these 
programs have their own disk-based 
tu torial , too. In short, you can set 
the machine on a desk, turn it on, and 
start to use it. 

Standard Equipment: Complete 
and Versatile 

Some computer systems today are 
sold "unbund led," that is, in parts. 
This makes the init ial purchase price 
seem low . For example , you can buy 
a $1500 computer that lacks inter­
faces for a modem or a printer, 
doesn 't have enough system memory 

to run a major applications program, 
and has no high-speed mass storage at 
all. To be sure, you can complete 
such a system by ordering all the 
necessary components one by one , 
but dining a la carte is always more 
expensive than ordering a full dinner . 
If the unbundled system is an IBM 
Personal Computer or an Apple II 
Plus, the buyer can save money by 
buying many of the components from 
third-party man ufacturers. But that 
can make it harder for owners to get 
service for their completed machines, 
mainly because the manufacturer of 
the system unit can't be expected to 
support an add-on product. 

The standard Victor 9000 costs 
$4995. Although it is an open-bus 
system wi th slots for adding boards, 
the Victor 9000 isn' t just a lonely 8088 
sitting in a box of empty slots and 
sockets . The Victor 9000 comes with 
128K bytes of RAM (random-access 
read / write memory) on the system 
board, two 612K-byte disk drives, 
two serial 1/0 (input / output) ports, 
two parallel ports, a truly high-res­
olution video monitor, a choice of 
three keyboa rds with up to 103 keys, 
an amplifier and accompanying 
speaker, and a CODEC (coder­
decoder) that can digitize and 
reconstruct a real human voice . This 
standard hardware configuration 
leaves four bus slots open. Even if 
you increase memory to 896K bytes, 
the machine still has two empty slots. 
The standard purchase price also in­
cludes the two most popular operal­
ing systems for the 8086/ 8088 proces­
sors-Digital Research's CP/ M-86 
and Microsoft's MS-DOS. Documen­
tation is good, too. The Operators' 
Reference Manual is clearly written, 
beautifully typeset and printed, and 
carefully coordinated with a menu­
driven user-orientation program that 
is the best I've seen. (There are hard­
ware options on the Victor 9000; I'll 
discuss them later.) 

All the hardware features are flex i­
ble. In one case, the flexibility is 
mechanical: a cleverly designed turn­
table on top of the system unit 
enables the monitor to tilt as much as 
11 degrees and swivel as much as 42 
degrees in either direction . Most of 
the hardware is flex ible, however, 
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MODEM

s1299s 

No other acoustic modem 
gives you all these fea­
tures at this low price. 

At a Glance 
Name 
Victor 9000 

Manufacturer 
v1cmr Business Proctucr~ 
3900 North Rockwett Sr. 
Chicago, jL 606 I 8 

Hardware 
Size : wrdfh 15 incnes. dep1h 13 jncr1es. he1g,11 7 mches. we•gh1 11nciuding two 

dtsk. drives) 28 pounds 
Electrical needs: input voltage. 95-t37 V AC 190-270 AC: input frequency, 

47 - 63 H7. 
Processor · Intel 8088 
Cycle rime: main storage. 333 n s: acces) rime. 333 m 
Memory· 16 bytes of bUilt-rn ROM and J 28K byres of budt·rn usi: r RAM: 

icpandabl to 896K byres 
Standard· keyooard, tw disk drives. our e pamlon slots: ouiJHn speaker: CODEC 

!Coder-decoder ror d'g1 t1 2ed vo1ce1 : power·on $elr-test: I28K Llytes of dynamic RAM. t\ I< 
bytes of srat1c grapt11cs RAM. 16K bytes of ROM. cwo 6 I 2K ·Oy1e noppy.<Jjsk drives. 1119h· 
re olut1on (800 by 400J green-phmphor moni tor w1rh antrglare screen , tllt and sw ivel; 
rwo programmable asynchronouslb1synchronous RS-232C senal 1/0 pom: rwo par llel 
110 pom. one Centronics standard. one 50-pin KK; MS-DOS ;md CP/M·86 operating 
syst ms; choKe or 1nree keytioa rd~ . de Lacriec:J . with nurner1e p<! OanCJ up to I 03 key~ . 

cursor contra~, edlnng keys, programmable function keys 
Disk dnves: rwo 61 ZK-byte ·inch. s1ngle-s1ded floppy-disk drive s, average acces~ 

orne. 235 ms: track-ro·nack m~pp, ng nrne. 3 ms 

Software 
Operating Systf!ms: CP/M-86. MS-DOS. Unix /to be available nm quarter 19831 
Languages: Mcrosoft GW-BASIC. price to be determined; M icrosoft BASIC-86, S400; 

CBASIC-86, S400; MS·P.iscal. >600; MS·FORTRAN. >600; MS-COBOL. $800; 
M icrofocus Level UCOBOL. SI 100, With Forms 2, S 1300 

Appl1ca nons 
Word processing· V1c1orWnler J (Select/, S500; Vlctorwrlter II 
jBenchmarkl . 5645. with mafling HsL S890: Wordstar, SSOO, W1Lh MaUmerge. S700 
Electronic sp,eaclst1 eets· V1ccorcalc IReport Manager) . M ulliplan. Supercarc. S300 eadi 
Database managemenr dBase fl. S695 
Accounrlng: '3ccounts payable. accounts n"cerva bie, general ledger, payroll 
Other: order procernng, inventory control, purcl1ase-01der wr1[Jng, Time Manager 
jsthedulrng). PrOJect Ma nager. Personnel Manager, Victor Pharmacy Syslem. V1c ror 
Business Equ1pmmr De.:i le1 ~ System. ViCtor Frnancral and Banking System. rn s1aUment 
lending, cornmun1Ca11ons 

Hardware Prices 
S1anda1d system wi!/1 >ysrem unrt. l 28K nytes or RAM. rwo s1r1g 1e-s1ded disk dnw\. 
keyboarrl , rnonitor, CP/M-86. MS·DOS. H995 
System With double·slded Noppy disks. 55950 
w 1ncl1e>ter disk and comro11e1 . 10 megabytes rr ormauedl. 54495 
I 28K·byte memory board, 5800 pun:h3sed wrrh system. 5895 purc11ased l<i ter 
384K-byce memory boaru, 52500 purchaseu with system, 52695 purchased Jate-r 

because it is "soft-tooled," i .e., under 
software control. Every key on the 
keyboard can be programmed, not 
just the 10 p rogrammable function 
key . lf you don ' t like the typefaces 
displayed on the s reen, you can 
design your own wi th a uti lity called 
CEDJT. T he seria l ports can be pro­
grammed for both asynchro nous and 
bisynchronous communications. In 
the same spirit of adapting to every-

one's needs, Victor is offering a vari­
ety of applicarions software-more 
tha n one application progra m for 
every common major task . 

T he System Unit 
The system unit contains the main 

printed-circuit board , the power sup­
ply , two disk drives, a custom 
floppy-disk controller board , and 
connec tors for the keyboard, the two 

The MFJ-1Z32 Acou1tlc Modem gives you a 
combination of features, Quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compallbte. Orlgfnate/ 
Answer. Half/ful l duplex. RS-232, TIL, CMOS 
level compatible. U1e any computer. Casselte 
tape recorder ports save data lor reloading or re· 
transmission. 6 pole acUve filter handles weak 
signals. Carrier detect LED lndlca1es adequate 
signal slrell!Jlh for data recognition. Quality 
" muffs"' gives good acoustic coupling , Isolates 
external noise tor reliable data transfer. Crystal 
control led . " ON " LED. Aluminum c.sblnet . 110 
VAC or 9 voH batteries. 9!:1Yzx4 in. 

Apple JI, II Plus: software and cable !or 
modem, MFJ-1Z31, $39.95. Plugs tnto game 
port No serial boa rd needed. 

M)'J ft.Sn! T'll..At!sm , ~,".'lttCll 

. ""..• ... .. ... .. 

lt's like hauing 

a n extra porf 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit· 
ches compuler between 2 peripherals (printer, 
termloal. modem, etc.). Like having extra port . 
Push button 1wltch11 10 lines (pins 2,3,4 ,5,6,8, 
11,15,17.20) . Change plug or cable to substitute 
other Hnes. Push button reverses lransrnit­
recelve lines . LEDs monitor pins 2.3.4 ,5,6.8,20. 
PC board eliminates wiring, crosstalk. line Inter· 
lerence. 3 AS-232 25 pin connectors , 7x2x6 in. 

sgggs MFJ-1108 AC POWER CENTER. 

Adds convenience, prevents data 


loss, head bounce, equipment damage. 

Relay latches power off during pow1>r
I transients. Mulli-fllters iso late equip­

- - ment, eliminate Interaction. noise, 

•	 hash. Varistors suppress spikes. 3 

isolated, switched socket pairs . One un· 
switched fot clock , etc . Lighted power , 
reset swi tch. Pop-out fuse. 3 wire, 6 fl . 
wrd . 15A, 12!iV. 1875 watts. Aluminum 
case. Black. 18x23Ax2 in. MFJ-1107 , 
$19.95. Like 1108 less relay . 8 sockets. 
2 unswltched. Other models available, 
wri te tor free specillcation sheet. 

Order from MFJ and try It. II not delighted, 
return within 30 days tor relund (less shipping) . 

One year uncandltlon1t guarantee. 
Order yours today. Call toll free lllJ0.647-1Bllll. 

Charge VISA, MC . Or mail check, money order. 
Add $4.00 each lor shipping and handling. 

CALL TOLL FREE . . . 800-647-1800 
Call 601-323-5869In MS. outside continental lJSA 

MFJ ENTERPRISES 
INCORPORATED ' 

921 Loulsvma Road, Stam11t1, MS 39759 
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Peripherals FANTASTIC PRICES! 


Unlimited ... OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #l. 

' 

ZEN ITH 
Microsoft Z·BO softcard 
Microsoft RAMCARD 
Z·90·64K DO 
z.19 Terminal 
Z·121 Mon itor 12" 

$214 
$129 

$2588 
$777 
$149 

ATARI COMPUTERS 

Atari 80016K 
Atari 400 
Atari Interface Modu le 
Atari 810 Sing le Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atar i 
32K Mem. Exp. for Atari 

$649 
$318 
$174 
$444 
$166 

$59 
$84 
$34 
$74 

$114 

NEC PRINTERS 

7710/30 Spinwrite r RIO 
7720 Spinwriter KSR 
3510/30 Sp inwriter RIO 

NEC DOT MATRIX 

$2295 
$2649 
$1689 

PC·8023 $47 4 
Cal l for prices on ribbons , etc. 

OKIDATA & MORE 

Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 (P) 
Okidata Mic roline 84 (S) 
Tractor (OKI 80 & 82 only) 
Diablo 620 
Diabl o630 

$459 
$699 

$1069 
$1099 

$60 
$1349 
$1999 

AMDEK & NEC MONITORS 

Amdek 12" 300 GAN Phosphor 
Amdek 13" Color I 
Amdek 13" Color II 
Amdek 13" Color Ill 
NECJB1201 GRN Phosphor 
NEC JC1201 Color 

$149 
$319 
$739 
$429 
$149 
$339 

EPSON PRINTERS 

MX·80 w/Graphtrax Plus 
MX-BOFT (Frict ion & Tractor} 
MX-100 (15" Carriage) 
Grappler Interface 

Call for prices on 
Ribbons, Cables & Interfaces 

$469 
$529 
$699 
$129 

NEC-PC 8000 
Series Microcomputer 

PC-8001 A Computer w/32K 
PC-8012A wf32K + Exp . Slots 
PC­ 8031A Dua l Mini Disk 
PC-8032A Add-on Mini Disk 

Cal l for Software Prices 

$888 
$588 
$888 
$777 

FOR THE LOWEST 

PRICE CALL 


TOLL FREE 

1-800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship· 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per­
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub­
ject to revision. C.O.D.'s accepted. 

For service quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7 400 

62 N. Main St.• Natick, MA 01760 
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Red Baron. Homeof the Nation's 

NEC 8023 IDS Prism 801132 N·EC Spinwriter

Outstanding Graphics, Print Affordable Color, Speed 7700 & 3500
Quality & Performance Daisy Wheel Quality Leader 

144 x 160 dotsJjnch • Prop;;rtional Spacing High speed, letter qua.lily • 55133 CPS 
Dot Resolution Graphics • 9·wire staggered • Lower case descenders • N x 9 dot ma1rlx • Typewriter quality • Bi-directional printing 
printhead • Lowercase decenders • Over • 8 character sizes • 5 unique alphabet.s & proportional spacing • Quiet • OCR quality 
150 CPS • Bi·dlrectlonal, logic-seeking• Greek character set • Graphic symbols print • HI-res plotting/graphing • Quick change 
• 8 character sizes • 80-132 columns • 100 CPS print speed • B~direcliona l logic· ribbon • Optional cut-sheet feeder, horizontal 

seeking • Adjustable tractors • Single-sheet • Proporllonal spacing • Optional Color or bidirectional tractors • Prints up to 8 copies. 
friction feed • Vertical & horizontal tabbing • Text justifications NEC Splnwrlter RO 
NEC 8023 Serial Parallel nxx .... Lisi $3055 52500Prism 80 .....•.• Base List $999 $Call$C II
Dot Matrix • ..• . ..• •• Ust $795 a Prlsm 132 • . •• .. Base List $1,299 35xx . • . . Lisi $2290 S 1 900 

The Epson SerieSmith Corona TP·1 Brothers HR·1 Daisy Wheel 
Daisy Wheel Printer For Under $900 Perfect tor quality, 

quiet word processing.
High-Quality Printers 

at a Low Price. 

. -------·I - ..iii' I•• • - ' • 

-
Lauer quality· Standard serial or pa.rallel data • 16 CPS · Prints up lo 6 copitlS · Bidirectional · 
interface · Drop-in ribbon • 144 WPM· Various Cloth or carbon quick-change cassette ribbon · 
fon1s avai lable · Loads paper like typewriter · Epson MXBOFT . . . . . . List $745

Epson MX8o . ..... . . List S&4S $Call 
Quiet, efflclent operation !or word processing· 

Handles single shee1s ror lorrns . •Epson MX-100 .......List $995 Brothers HR·l (Parallel) Lisi S1 , 100 
Smith Corona TP-1 • . .. . List S895 $Call Full Line of Epson Accessories Brothers HR·1 (Serial) • . List S1 ,200 

Anadex Silent Scr"be 

The Quiel Serial Matrix 


Impact Printer 


---------....,/ ' 

-Up lo 200 CPS • Doi addressable graphics • 

Parallel and seria l interfaces standard • Switch 
selectable protocol • Cartridge ribbon • Foreign 
character sets • Underlining • 1.SK lo 3.SK buffer 
• Correspondence quality print 
Anadex OP.95DOA. ... . Lisi $1,725 
Anadex DP-9620A ..... List $1,945 
A.nadex DP-6000 . •• ... Lisi $3,250 

Televideo CRT's 

Price, Performance & Reliability 


.................. °'l ......... -- ­

7.;. ;.i: . .. ..-:.:. -· 
91 O••.. . •. List $699 
925 •...... List $995 
950 ....... List $1195 



Largest ComputerPrinterInventory. 

The Grappler+ ·~ The Okidata Serles 

Hi-Res or TRS 80 Block Graphics Apple Graphics Interface 

. 
'4:-.' 

·Graph ic and text screen dumps· Dual Hi·Res 

Graphics• Printer Seleclor Dip Switch· Apple Ill 

compatible· • Inverse Graphics• Emphaslzed 

Graphics• Double Size Picture • 90° Rotation 


120 CPS• 9x 9 Matrix• Bidlr11c1ional logk 
seeking printing • Lower case descenders 

•Center Graphics· Works witn Pascal and CPM"' 
·No soltware needed s1· 7· 5 • four print slyfes • Optional Hi-Res Graphics Grappler + ... • .. .. ... .• . •.... 

•Requi1es software driver Okadala 82A . ....•..•.Lisi $649 $Call 
Apple ls a reqlslere<l Tradomark ol Apple, Inc. Okada la 83A (w/Tractor) .. List $995 · 

IDS Microprism 480 
Prints like a daisy, 

priced like a matrix! 

·Correspondence Quality in a Single Pass· 
Dual Speed 75, 110cps • Proporlional Spacing · 
Bidirectional Logic Seeking Head· Plalen pin or 
pressure leed · 24x9 dot matrix· 10, 12, 16.8 
Characters per inch• Double width Characters 

10s Microprtsm 480 ... List S799 $Call 

Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists, they know the capabilities of 
each printer-and how to match one to your exact need. Red Baron's volume 
stocking assures a low, low price on a wide array of major brands. We're sure 
you'll like the product and services you get from Red Baron , and we know you'll 
love our Customer Benefit Package; an exclusive at Red Baron. 

Customer Benefit Package 
1. Free Expert Consultation. Before you buy, after you buy. 2. Technical Staff. Even your most involved 
questions get quick, helpful answers from our staff of printer technicians. 3. Free Catalog. Get your inform­
ative catalog with printer comparison chart and print samples today! 4. Warranty. The manufacturer's war­
ranty applies where applicable. 5. Same-Day Shipping. Your order is shipped the same day when you call 
before 11 :00 a.m. 6. Free MasterCard and Visa . Call us toll-free and charge your printer to your credit card . 
7. We Stock What We Sell. No bait and switch, no hassle. We make every effort to keep a large stock of our 
advertised products. 8. APO/FPO Orders Welcome. 

Here's How To Order: 
Phone orders are welcome ; same-day ship­
ment on orders p laced before 11:00 a.m . Free 
use of Mastercard and Visa . COD's accepted. 
Personal checks require 2 weeks clearance. 
Manufac turer's warranty included on all 
equipment. Prices subject to revision . 

Circ le 392 on Inqu iry card. 

Call Toll Free For Catalog: 

(800) 854·8275 
CA, AK, HI (714) 630-3322 

-
Red Baron 


1100 N. TUSTIN #207, ANAHEIM, CA 92807 
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ROM (read-only memory), 4K bytes 
of static RAM, a real-time clock, an 

·====--­
--- ·--­--- ·--­

Photo 2: Tl1e back of tire system 1111il. Slrow11 from left to rig/11 ar t/1e keyboard rn11­
1rector, reset bt1tto11 , Centronics-comµa!fbl e parallel port , video-display-temrinal 
co1111ector, two RS-232C se,.ial ports, and power co1111ector. T/1c 011-off switc/1 is just 
above Ifi e power co11necto1·. 

Photo 3: The irrside of 1/1e system 1111il v iewed fmm above. Tl1 e dis k-controller boim-1 
appears at tl1e top . tire power supply nt tire bo /10111 , tire speaker· al t/1e 11pp1? r left , a11d 
hvo of tlH! foul" e.xpmrsio11slots11/ center left. Tiu? disk -co11trulli! r board hides tire otli!! r 
two exµa11sion slots at left a11d th e 8088 processor. whic/1 is at tire cxtrmie rig /it . 

serial ports , the monitor, and two 
parallel ports . Connectors for the 
s rial ports and the keyboard and 
monitor are on the back of the system 
unit. shown fn photo 2. One of the 
parallel ports comes out to the back 
of the sys tem unit with a 36-pin con­
nector that uses standard Centronics 
pin assignments. With a special 
24-pin connector and appropriate 
software , you can use this port to 
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connect an IEEE-488 device l the 
Victor 9000. The second parallel port 
has a SO-pin KK-type connector on 
the main printed-circuit board. This 
port, ca lled the "user" port , is also 
fully programmable. 

The main printed-circuit board 
contains an Intel 8088 micropro­
cessor, 128K byte of RAM in the 
form of six teen 64K-bit chips (parity 
memory is an option}. l6K by te of 

expansion bus with four empty lots , 
a programmabl serial-commu nica­
tions chip, parallel 110 chips, an 8259 
programmable interrupt cont roller 
(to support real-t ime, multi -us r. and 
multita king opera ti ons), a CRT­
con troller chip, and the 50-pin 
parallel port mentioned earlier. Photo 
3 shows the inside of the system unit 
viewed from above. The custom 
floppy-disk controller board hides th 
disk drives and most of th system 
board. Photo 4 hows the sys tem 
board after removal of th drives. 
Figure 1 shows a block diagram of the 
Victor 9000. 

The 8088 is a 16-bit microprocessor 
that does all l / O 8 bits at a time. Two 
s parate 8-bit da ta buses, the ID bus 
and the BO bus, are in use in the Vic­
tor 9000. All the Victor 9000's LSI 
(large-scale integration) 110 d vices 
(including the ones on the -Oisk­
controller board) are driven from a 
separate data bus consisting of lines 
IOD-JD7_ Memory, the expansion bus 
(see table 1 on page 230), and the buf­
fers for the ID bus are driven by th 
bus consisting of lines B00-807. The 
programmable interrupt controller 
and the "boot" ROM connect directly 
to the processor data bus. 

The system clock runs at 15 MHz 
and the 8088 runs at 5 MHz. or slight­
ly faster than the 8088 in the IBM Per­
sonal Computer. The cycle time for 
main memory i 333 nanosec nds 
(ns); th access time is also 333 ns . 

The 8259 programmable in terrupt 
controller provides eight levels of 
prioritized interrupts, that is , signal 
to the 8088 thats mething lse has to 
be a ttended to . One interrupt lets the 
disk controller indicate the readiness 
of a sector header from a disk drive : 
one interrupt is for the serial ports; 
one interrupt is f r the real-time clock 
and other timed operations ; one in­
terrupt is for parallel 1/ 0 chips, in­
cluding the chip that c mmunicatcs 
with the CODEC; two interrupts are 
for the expansion bus. to be con­
trolled by boards to be added there; 
one interrupt is for the keyboard; and 
one is for the CRT (cathode-ray tube) 
con troller . 

T he 8088 can address a megabyte 

Circle 467 on inquiry card . --+ 
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Figure 1: A block diagrmn of tlie Victor 9000. The 8088 processor is at t/1e left . as are t/1e power-up ROM and the programmable in­
terrupt contmiler. At top left is the expansion bus. Tl1e entire lop center consists of the disk-co11troller board. The CRT controller 
a11d associated static RAM appear at right. From left to rig/1t along the bottom of the diagram , you see a parallel 110 port that ca11 

be co11figur-ed as either a Centronics-compatible or an IEEE-488 interface; a synchronous 110 interface that drives the CODEC 
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(coder-decoder) that can tum a voice into a serial bit stream and vice versa; another para llel port; a keyboard interface port, based 
on a 6522 tfia t also con trols some other func tions in the system; two RS-232C serial ports that can be progmmmed for asynchronous 
or bisynchronous communications; and the timer that sets tlw bits per second (bps) fo r the communications ports and provides an 
interrupt for th e system clock . Table 1 identifies the descriptions and names of the signals on the da ta buses and the expansion slots. 
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Once in a great while, personal computers come along that drive the 
nonnally staid computer press to extremes of praise. The personal 

computers made by Digital Equipment Corporation are 
Pro3fXJsm1es such an example. These are the personal computers 

• i1 :~ about which industry analysts such as The Yankee 
Tbemi11icomp11lerofpersont1/compurei~. Group have said: " ... comparing other currently 
available personal computers to (Digitals) Professional series is like 
comparing a sub~mpact car to a Porsche." 

And further: "The trio of personal com- DECmat " 

puters will blow everything else out of the market." ~~~~ ,-;.~ 
The Yankee Group was not alone. From Tbefi1/lys11pp011eds111011busi11esssys1em. 

the Rosen Electronics Letter: "Digital offers more storage, more 
memory, more expansion, more columns, and a higher performance 
central processor." And from The Gartner Group: "...the hardware 
spedfic.ations, design, and future upgrade planning appear superb." 

What could inspire such remarks? Perhaps it was a feature 
like Digitals bit-map graphics-a graphics capability that makes yester­
days graphics look like yesterdays news. Or maybe it was the overall 
idea of apersonal computer that could do more than one thing at 
a time. Or storage. Or memory. Or the idea of using two central 
processors instead of one. 

Wouldn't you like to find out a little inore about Digitals 
Rt1i11bow 100 personal computers? Call 800-DIGITAL and we'll 

send you our free brochure. Or write: Digital 
=Tbe~1011~1ros;;;;1big;;:;;; ,,,acb,,,re.b flel.~'fo,,,==na,,=re= =-- Equip1nent Corporation, 
129 Parker Street, Maynard, MA 01754. 

And if our words aredt good momnomo 
enough? Ask anybody else. MORE PERSONAL. 

MORECOMPUTER. 



of memory, but the Victor 9000 uses 
memory-mapped IJO- that is, it ad­
dresses some of the input and output 
devices as if they were part of system 
memory . This increases the speed of 
1/ 0 but reduces the amount of real 
memory that can be addressed. Since 
the 8088 can address a megabyte, 
however, you are unlikely to feel a 
pinch . Despite the memory-mapped 
110, the user of the Victor 9000 can 
still have 896K bytes of available 
RAM . Memory can be expanded with 
128K-byte, 256K-byte, and 384K­
byte memory boards. lf you add two 
of the 384K-byte boards, you can 
have the full 896K bytes of RAM and 
still have two bus slots open. Besides 
the RAM already described, the Vic­
tor 9000 also has 4K bytes of static 
RAM used with the video monitor, 
and 16K bytes of ROM containing 
"sanity test" diagnostics and instruc­
tions for loading the operating system 
from disk. 

Mass Storage 
Packing 6UK bytes of data onto 

one side of a 5114 -inch floppy disk 
may cause jitters in people who 
witnessed problems in mere double­
density systems only a year or so ago, 
but I used the drives hard during the 
time 1 had the Victor 9000 and didn't 
experience any problems with the 
drives in any operation with either 
CP / M-86 or MS-DOS . One thing l 
did to tempt fate and strain tech­
nology was to edit and save and re­
edit and resave huge Wordstar text 
files . Even with files approaching 60K 
bytes, the Victor 9000's drives per­
formed flawlessly. 

The quality and reliability of the 
disk drives result from the ingenuity 
used in designing the disk-controller 
board and in encoding the data. The 
Victor 9000 uses Group Code Record­
ing (GCR), a technique of compress­
ing data by squeezing out zeros. Data 
is encoded for storage in such a way 
that there are never more than two 
zeros in a row. 

The Victor 9000 also has unusually 
precise control of the rotational speed 
of the drives . One common source of 
read-and-write errors is a difference in 
rotational speed between two drives . 
To achieve highly precise control of 
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Photo 4: The system bom·d viewed from above . Tlte 8088 processo r is at the rig/ii , t/ie 
four expansion slots tit tile left, a11d one of the parallel amt bot/1 serial po1·ts are a/on 
tl11! bottom . Tl1 e rum vertical rows 11ear the lop , w/iir:'1 co11sis1 of 8 chips Melt, are I BK 
bytes of dy11a111ic RAM. 

rotational speed , Victor replaced the 
control electronics normally supplied 
by drive man ufacturers with a 
custom board that controls both 
drives . A micropro~ssor on the Vic­
tor disk board takes tachometer 
pulses from the drive motor and uses 
them to control motor speed . T he 
board can set motor speed to any of 
15 values. controlled within 1 per­
cent. Different speed settings are u ed 
for dif erent tracks . Why? In order to 
achieve constant linear speed of the 
media traveling under the read / write 
heads. When the Victor 9000 is doing 
cUsk input or output , you can hear the 
drive motors quietly changing speed, 
as if there were a 15-speed tra nsmis­
sion inside with a gifted driver shift ­
ing frum one speed to anoth er a nec­
essary. One benefit of constant linear 
speed is that the outer tracks of the 
disk can hold much more data . An­
other benefi t is increased reliability . 

Three 6522 versatile interface 
adapters (VIAs), which are special 
parallel 1/ 0 chips, divide m st of the 
work of controlling the drives. Two 

ports n one 6522 VIA select read­
and-w rite data; the second 6522 
selects speed and c ntrols the drives' 
stepper motors; the third 6522 con­
trols head selection and the LEDs 
(light-emitting diodes) that indicate 
drive activity and also d termines the 
status of t..he spindle motors. The 8088 
processor controls and monjtors all 
the signals coming from the 6522s, 
besides monitoring the status of the 
drive doors, turning on the LEDs, and 
transferring data into memory. 

The track-to-track stepping ti me is 
3 milliseconds (ms) and average disk­
access time is 235 ms . The Victor 
9000's operating systems use a logical 
sector size of 128 bytes and a physical 
sector size of Sl2 bytes. 

A valuable feature for program­
mers who want to write disaster­
proof applica tions softwa re is the 
Vklor 9000 disk system's ability to 
condition an interrupt on the opening 
or closing of the disk drive doors. 
Using this feature, a program might 
save a user from trying to write to a 
drive with an open door, which, 
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goes TVl-950 one better. 

The new Hazeltine Esprit lll 'M is a plug­
to·plug replacement for the TeleVideo 
TVl-950. Same command set. Same 
keyboard layout. The same features. 
Even the same user-PROM capability. 

But Esprit Il l goes TVl-950 one 
better. And that one important differ­
ence is price. Esprit Ill costs $300 less. 
In fact, it costs $100 less than Tele­
Video's far less capable TVl-925. 

Look at the numbers. TVl-950 per· 
formance for less than TVl-925 cost. 
You'll agree. Esprit Ill is the best one. 

•!"nidQfl1iark.s o l TaleVldtto System$,. •ni;. 

Esprit 
Ill 

TV! 
925* 

TVI 
950* 

Buffered mode Yes Yes Yes 
Programmable function keys Yes No Yes 

Line graphics Yes No Yes 

Page/line transmit Yes Yes Yes 

Smooth scrolling Yes No Yes 

Price $895 $995 $1,195 

Hazeltine Corporation, Computer Terminal Equipment, Commack. NY 11725 (516) 462-5598 or call toll free: 800·645-4508 

Hazeltine 

The new terminal technology. 
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Q\TA PLOTTING 
SOFTWARE 


FOR 

MICROS 


21 Programs 

Fully Documented , Copyable 


BASIC Llsllngs 

Apple II and IBMpc 


PIE CHARTS • BAR CHARTS 

STOC K MARKET CHARTS 


30 SURFACES • HISTOGRAMS 

LOG PLOTS • CURVE FITTING 


REGRESSION ANALYSIS 

DATA MANAGEMENT 


STATISTICAL AN ALYSIS 

TEXT ON GRAPHICS 


All programs listed In Applesolt BASIC In a 
248 pg book with theory, equations. full ex ­
planation of how they work. Modular and 
menu driven . Use as is, modify and combine 
for your own applications, or use as bui lding 
blocks to develop your own programs. Op­
tional 5 Y." disks of listings availble for Apple 
II + 00$3.3 48K and IBMpc OOS1.1 4BK. 
This is your besl buy In dala plotting software! 

Book: $ 28.50 Disk; $19.95 

ALSO AVAILABLE 
GJ11phlc Soflwart for Mlcros:a self-teaching guide 
to writing 20 and 30 graphics software·61 
programs·".. lh11 best book available on 
micro graphics.. "·Creative Computing 2182. 
Book; $21.95 Disk: $19.95 
Engineering Software for Micros: 25 programs 
for CAD, Fourier analysis, optimization, etc. 
Book : $28.50 Disk: $19.95 
Structural Analays ~s Software tor Micros: 14 
programs-20,30 trusses, lrames & more. 
Book: $39 .95 Disk : $24.95 

KERN PUBLICATIONS 
Sen<! c·heck, ITIOlleY o«1or, VISA/MASTE·ACARD no wltt1 
6>$l <IRIO to 190 D<Jck Hiii R<I, PO Bo• 1029. Ou•bury, 
MA 02332. Add $2 Pe< booll PQS!Jlgo k1 US, $3 UPS, 
S4 Cllll8d•. $12 •it Europo and Central America, $18 
otsowtlor . SP<!eily Apple or IBM with dbk 0<<1ers. 

For laster dellvery call (617)934-0445 
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Pin Sign?I 

50 A19 
1 A18 

49 A17 
2 A16 

48 A15 
3 A14 

47 A13 
4 A12 

46 A11 
5 A l O 

45 A9 
6 AS 

29 BD7 
22 BD6 
28 BD5 
23 804 
27 603 
24 602 
26 801 
25 BOO 

9 ALE 

11 RO 

14 WR 

8 DEN 

33 DLATCH 

30 EXTIO 

19 CSEN 

40 CLK l58 

38 CLK5 

20 PHASE2 

21 XACK 

17 HOLD 

18 HLDA 

4 1 READY 

10 10 /M 

7 sso 

110 Descriptron 

110 Buffered-address bits 8 to 19. These 
110 lines are driven from lhe 8088 during 
110 normal operat ion and are valid from 
110 the falling edge of address-la tch 
110 enable (ALE) to lhe rising edge of the 
110 nex l ALE. II an external device lakes 
110 control of the system via HOLD and 
110 HOLD ACKNOWLEDGE, lhese lines 
110 are lri -stated. 
110 
110 
110 

1/0 Time multiplexed buffered address/ 
1/0 data bus. During normal operation, 
1/0 lhe lower 8 bits ol address (ADO· 
1/0 A07) are val id on the fall ing edge of 
110 ALE. 
110 
110 
110 

0 Buffered address-lalch enable. Processor signal lhal indicates 
BDO·BD7 contain valid addresses. Typica lly used to latch IOW· 
order 8 bits ol address. 

0 Buffered read strobe. Processor signal indicat ing a read cycle. 

0 Buffered write strobe. Processor signal indlcat ing a write 
cycle . 

0 Bulfered data enable . Provided by the processor for use as an 
enable for transceive rs. 

0 Data latch. The falling edge ol this signal may be used to 
strobe data genera ted l rom a processor read access. 
External 110 . Cont rol line that prevents ln lernal data-bus buf· 
fers from conflict ing with externa l buffers when mapping ex­
lernal 1/0 Into address space EOOOO lo EFFFF hexadecimal. 
CSE N should be used as a conlrol signal lo disable internal 
buffers via EXTIO and enable external buffers ii using add1ess 
space EOOOO to EFFFF. Addresses used by the system cannot 
be disabled by EXTIO. 

0 Chip select enable. This line is synchronized lo PHASE2. II is 
true from a falling edge of PHASE2 10 the nexl fa lling edge of 
PHAS E2. when address space EOOOO to EFFFF hexadecimal 
is accessed. 

0 15·MHz clock . Signal from which all system liming is der ived. 
l ls period is 66.6 ns wil h a 50% _ 10% duty cycle. 

0 5-MHz clock. Signal is in phase with the 8088 clock Input. Its 
period is 200 ns with a 33 % duty cycle . 

0 1·MHz clock . Signal is asynchronous with CLK5 . Its period is 
11cs with a 40160% duly cycle. Uselul to interface 6800·type 
1/0 c ircu its. 
Externa l acknowledge. This line is normally high and may be 
pulled low by external devices resulting in pulling the 8088 
READY inpul low, generating wa it states . This line Is resyn· 
chronized by the system logic . 
lnpu1 to lhe 8088. This Is an external request for control of the 
system buses. 

0 Buffered hold acknowledge. System response to HOLD re· 
quest. When true (high) t~ following si gnals~ lri·slaled: 
A8·A19 . BDO·BD7. ALE, 10/M, RD, WR, DTIR. DEN . SSO. and 
INTA. 
DLATCH is control led by external logic. 

0 Status line. This line reflects the synchronized READY lnpul lo 
the 8088. 

0 Butlered 8088 status line. Dislinguishes be tween a memory or 
110 bus cyc le. 

0 Buffered 8088 status line. 
Co11ti1111ed 0 11 page 234 

Table 1: Tir e signal mnnes and descriptions for the Victor 9000 expansion bus. The 
expansion bus is basically a buffered extension of the system 's 8088 processor plus 
additional timing and control signals required to interface the system . T/1e expansio11 
bus consists of a multiplexed buffered data bus (8DO-BD7), a buffered address bus 
(A8-A19), and various timing , control, interrupt , and power lines. 



GP·1DOA: US$389 

COM.MAND PERFORMANCE. 

Seikosha gives you all the best features- including economy and super-clear graphics. 

Unlike some graphic printers, Seikosha's new Other valuable features: 
GP·lOOA Uni-Hammer Graphic Printer puts full dot •Graphics, regular and double width character 
addressable graphics at your command. The GP-lOOA modes can be intermixed on the same line. 
lets you repeat a column of data as many times as •Automatic printing. When the text exceeds 
needed with just one command. Software control enables the maximum line length, there ls no loss 
double·width character output, and the positioning is of data due to overflow. 
both character and dot addressable. Designed for simple 

operation, it ranks among the most cost-efficient graphic 

•Self-test printing is a standard feature. 
• Centronics type parallel interface. 
•Paper width is adjustable up to 10 inches. 

printers on the market. Command performance tech­ •Optionallnterface:RS232C,IEEE488,apple 11,etc. 
nology that not only works for you now, but takes you 
well into the future. rinter 

• 
er·ea 

Available at COMPUTERLAND and other fine 
stores in your area 

Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando. Callf. 91340 PhOne 12131365·9521 TWX (910) 496·1746 


Manufactured by SEIKOSHA SYSTEM EQUIPME.NT OIV. 4·1-1 Talhel Sumlde·ku Tokyo Japan. Phone: 03·623·8111 Telex: 282·2620 


C lrcle 407 on lnqulrv card . 

http:EQUIPME.NT
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Thebest software for 
the IBM PersonalComputer. 

Could itbeyours? 
Arcenrion, al l programmers . Here's a 

chance m reach the top. 
ff you've wrinen sofrware rhar's completed 

and wns on rhe IBM Personal Computer we 
could be imeresred in publishing it . 

(\Xfe also could be inter sted if ir runs 
on cmother com purer. lfwe lect your software, 
we'l l ask you ro adapt it to our system.) 

But be adv ised. 
Our expecrarions are g reat. 
Because th sofrware we publish must be 

good cnou 1h ro complement IBM Persona l 
ornpucer hardware. In fact , t he more you rake 

advantage of all our hardware capabilities (see 
the box ac rig ht) , rhe more interested in your 
sofrware we become . 

Think about incorporating color graph ics 
into your program , for exan1ple. 

Use sound. Consider the power ofour 
keyboard and remember co utilize the ten 
programmable function keys . 

Jn al l cases, we' re interes ted in '' fri endly" 
sofrware-with emphasi on q Ltal iry and wide 
appeal. Programs with the g reates t chance 
of being pub!ished m ust be easy to use, offer 
a bercer way ro accomplish a task and provide 
omething special to the user. 

W hat k inds of p rograms? Al l kinds . 

We elecr programs d1ar wil l make che 
IBM Personal Compurer an even more useful cool 
for mo :lern times. 

lIBMPERroNALCOMP TERPCIFIC~tosl 
~r M ·morr Oispl:iy rccn 

l6K-'il2K h)1t~ • Ihgh·l\'>Olllliun * 
Microprocessor llO ch"r:1t1~rs ·' 2'i ll11cs 
16-lih ,SOlll!* Pppc·r ;111d l1K\<:r t~L-<" 
Auxlllary P..·ten1ory Gn.."t.•ll phi~pl H >r M·rt...'t'n 
2 l,.~1~,.1~ 11 lm_t"nul O p cmUng Sy.stems.y 

d1...k.crh..."d i'l\L", ')"4 • nos. Llt:'iD·p :\,;o..lL' lil, 

16(Jf\h)1'""r .HOK Cl'/~ t -86t · 
h~1L'°!"o ,._:!' JL'lk1...1 1c 

Keyboard Lnn guages 

Pertrulncn1 Memory I 
(ROMI ·WK t>)te> • I 
Colo r/ Grnpble< I 

• X'.\1111<x1": I 
IG('()lt>r;.. • 

,21)6 dt;11";;K."1t..'TS ~H•d I 
:-.pnbols in RO.\I . I 

Gmp/Jk.<111rxlt•, I 
·1-i:n lor rc..';SUlrnlun~ 

jWh x 200.-" I 
83 kt~ .. 6 ft . mnl lli\.~ I . l~L....,11. FORTRA.'l. llbck 1' "hit<· n·<olulkJ<l . 

:m.k.·11c... lo ,\ (,\ no A"··n~>k-r. l>iOh' 200.·" I 
-'~-:-.tt:m ~mi1 • CODOL ~imu l1 :u1 c...'UU.'i ~1~pl11 t'::oi. & I 

10 frnK'ti~~ 1 1 kc)~ • Prinee r tt.'.:<.. l t';lpal lil i 1~ 
10-kt•y nun•i:rk rod l!ldlrL't.,l(Hlal. Com_mu n.icntions I 
·1;1t.1 llc fL"t'tlhatit• HO ch:1r.1c.:tc.:r,;;;hiL''CUllJ n. -.2 2·C ~ n1t_•r(;: 1 t.""t: I 
Diagnostics 12 dt.1r':iLit.· r :-t} lt::S. l 1p 10 A....~"1\('hn lllC>t~ ( ;or.t ;in /s1 •()) I 
f\ 11.\'1...>r--t ~n !'.1..•lf lt..':"oilil t;H • ~j2 l h:1r.:iuens/l lnl· • prutl.K..,~ I 
l~.lfil~ d'k.,kJOJ.!. * '.Jx9dl.:1r-Jrtc..·r m;11rix • l 'pc1.•9600hi1 .. I r~x·md I 
L-~~f\NCED 1=1.:::i:.._:rns l' 0'2..:ERS01~,~~PL 'E~_j 

o, if you rhink your software is rhe bes t , 
consider subm itti ng ic. If ic's accepted, we'll cake 
care of the publishing, che marketing and the 
disrribucion. All you have co do is reap the 
benefits of our new royalry rerm . And you' re free 
co market your program elsewhere at any time 
even if you license it to us. 

We' re offering rhe ladder. T hink abour 
caking the firsr seep. 

For informat ion on how ro ubmir your 
prog ram , wm e : IBM Personal om purer, 

mprovement.'~ Dept . 765 PC, Armonk 
Games. Communicarions. And yes , bu mess. New York 1050 .7-:-_-=.. =­

Education . Ente rtainment . Personal External ubmissions , 
finance. Dara management. e lf i 

--- ·­

The IBM Personal Computer 

Atool for modern times 


For • n :MJthon<«l IBM P<nonlll Comp~«r dcal<r "'"' )'OO lru 1nformanon irom IBM ;ibou< qu•nrnr l"'rd1au-.) ciJI 8004-17-4 00. ln lll rn<>is. 800·322·- 00. In Alaska or Hawaii. 800 47-0890. 
t U "D p· Sync:-m is• mdom.rk o( th< Re-gents or the UniV<:rti <r of C:iliforn1'. CPIM-!16 os • or.idcmuk of P igirnl Rescuch . Inc. 
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ATTENTION: 
NON-TECHNICAL OSERS 
Are you lost in a sea of lechnlcal jargon 
and buuwo r ds such as . . . _ 

SCHEMA ... RELATIONAL DBMS .. 
INVERTED DBMS . .. NAVIGATIONAL 
PATHS . . . 

If lhese terms are confusing your choice 
of a Data Management System for your 
Mfcro, then why not go wilh the Champl 

DATA CHAMP is a fre sh alternative to a 
traditlonal DBMS package, in that the 
cryptic, user supplied commands are 
re placed wllh a simple question and 
answer dialogue. This unique approach 
allows users with lit tle or no lechnical 
background to qu ickly master the basic 
and create systems of their own design. 
In addition , DAT A CHAMP supports an 
ex tensive combination of options wh ich 
allows the advanced user lo develop 
high ly sophisticated systems. 

DAT A CHAMP FEATURES - . .... , , _. 

• 	 Extensive sorting & selection 

capabi lities 


• 	 Powerfu1. easy to use REPORT writer 
and LABELS programs 

• 	 General purpose program to pass 

DATA CHAMP flies lo popu lar word 

processing packages 


• 	 Progri!lms can be accessed through a 
helpful , descripli11e MENU Program . 
or may be ru n direct ly by the more 
experienced user 

• 	 Frequently used sequence ol answers 
lo a prog ram may be stored and then 
subsequently recalled wi th a single 
response 

• 	 Available for CP/M • users (64k}, or 
IBM PC/DOS•+ users ( 128K) 

O rder now, and take advan tage of our 
money back gua rantee. Just send us 
$395 and we wHI send you a version of 
DATA CHAMP for your evaluation. If 
within JO days you decide not to keep 
DATA CHAMP, then return all materials 
to us and we will refund your money. 

(Okla. residen ts add 53 sales tax) 

Innovative .Mjcro Systems 

12506 East 21st Street 


Tulsa , OK 74 129 

(918) 437-2865 


-~-II 
Visa__Mastercard__ it 
Computer Disk 

S igna11,1ra ---------- ­
Name. _____________ 

Com~n~ -----------
Streat ___ __________ 

Cl1y _____ ________ 

S1at11 ______ Zlp ----- ­

Data Champ Is o Tradomarl< o! ~nnovalive M1c.ro 
Syslems l r>~-

' CPIM la a Trndemurk al Otglla1 R&•~arr.h 

• ' lr de.marks ol IBM 
lkdlcr lnquirla \Velcom4! 
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Pin Signal 1/0 Description 

12 DT/R 0 Buffered data lransmiVreceive. Processor signal l)'plcal\y useo 
lo oontro1 lhe direotioll!l1 system transceivers. 
The combinat ion of 10/M. DTIR. and SSO provlde current bus-
cycle status: 

10/M DTIR sso Descriplion 
0 0 0 lnstrucl,on fetch 
0 0 1 Read from memory 
0 1 0 Wr~ t e from memory 
0 1 1 Passive (no bus cycle) 

0 0 Interrupt acknowlecfge 
0 1 Read From 1/0 
1 0 Wrlte lo l/O 
1 1 Hall 

15 NMI Nonmaskable Interrupt. An edge· triggered Input which causes 
a type-2 interrupt. A transition from high 10 low initiates the ln· 
terrupl at the end ol the current instruction. 

16 IRO lnlerrupt requesl. This input should be driven with an open col· 
leclor driver~ ii is " collector OAed" wilh live 6522s and one 
6852 and is pu1led to + 5 volls (V} through a 3.3K-ohrn reslslor. 
A low level on any ol these circul ls genera tes a high-level input 
to lhe system 8259 al IR3 level. 

43 IR4 lnterrup1 request level 4. Direct access to IR4 of the system 
8259. 

42 IRS Interrupt request level 5. Direct access to 11=15 ol lhe syslem 
6259. 

13 RESET 0 System reset. Generated at power on or from lhe Reset switch. 

44 Ground 
39 Ground 
35 Ground 
31 Ground 
37 +5 v 
36 +5 v 250 mNexpans1on board 
34 + 12 v 250 mAlexpanslon board 
32 - 12 v 50 mAlexpansion board 

under CP /M~86 and depending on 
the BIOS {basic inpu t / output 
system), would crash the program 
and lose the data that the user intend­
ed to save. 

Display 
The first thing that you notice 

about the Victor 9000 is the quaJity of 
its display. The dear definition of 
characters and the sharp mono­
chrome graphics are a pleasure to the 
eyes. A nylon mesh minimizes glare . 

A total of 320,000 pixels (picture 
elements), 800 by 400, account for the 
high resolu tion . (The Apple ill has 
graphics resolution of 560 by 192, 
and the IBM Personal Computer of­
fers 64.0 by 200) . One immediate 
benefit of the high resolu tion is the 
availability of a 132-column by 
50-line display format for electronic 
spreadsheets like Victorcalc and 
Multiplan . The extra 52 columns and 
25 lines make a large table much 
easier to comprehend and reduce 
your dependence on notoriously 

volatile human memory . lt should be 
possible to have more than the stan­
dard 25 lines available for word pro­
cessing, too, bu t the two Victor 
word-processing programs that I used 
did nol take advantage of the higher 
resolution, nor did the third , which L 
saw but did not use. Photo S shows 
the Vi tor display with an assortmen t 
of character sets. Photo 6 gives a taste 
of the machine's breathtaking graph­
ics capabil ities, and photo 7 shows a 
scientific application of the high 
resolution . 

The Vic tor 9000 uses the Hitachi 
46505 CRT-controller chi p , 
equivalent to a Motorola 6845 . A 
separate memory-arbitrati on circuit 
allows the CRT logic to access system 
memory . Together the controller chip 
and the memory-arbitration circuit 
minimize the demands made by the 
display on the processor and give the 
display logic access to the entire U8K 
bytes of on-board RAM. 

Two hardware registers contain 
pointers to tell the CRT -controller 



INFOSCRIBE 1000 

It's a Pleasure 

Doing Business. 

WORKS HARDER, 
WORKS SMARTER. 

Infoscribe 1000 is ready to do all your 
business and professional printing. 
Period. 

Standard features include 200 
characters per second; up to 16-inch 
wide paper; bidirectional logic 
seeking; subscripts, superscripts, 
underlining, true descenders; 3.5K 
input buffer; and up to three 
96-character sets, one of them 
programma ble. 

HEAR YOURSELF THINK. 

Infoscribe 1000 is very quiet. Less 
than 54 dBA! Perfect for the office 
environment. 

PRO GRAPHICS. 

Versatile, dot addressable graphics 
are standard on lnfoscribe 1000. 

Ideal for graphs, charts, reports , and 
presentations. 

!DOUBLE IN BRASS. 

Infoscribe 1000 has the flexibility for 
varied business needs. Expanded 
or compressed characters, 
double-density printing, and 
correspondence quality, for those 
important "computer letters'.' 

RUGGEDLY HANDSOME. 

lnfoscribe 1000 is tough, durable, 
reliable . Yet is doesn't bare its rivets. 
It's slim, trim, sleek. Upgrades the 
look of any system. 

Hurry to your favorite dealer, or 
contact us for further information 
today. Infoscribe, 2720 S. Croddy Way, 
Santa Ana, California 92704, USA. 
(714) 641-8595. Telex 692422. 

INFOSCRIBE" 

Helping Your Computer Produce 
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Photo 5: Th e video monito r displaying characters in different fonts and sizes. 

Photo 6: A grap l1ics display 0 11 tlie Victor 9000 video monitor. 

Photo 7: A scientific application of the Victor 9000 v ideo monitor. 
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chip where two tables are located in 
system memory. The first table is 
called screen RAM and the second 
table is called dot RAM . T hese two 
tables interact together with the CRT­
conlroller chip to produce the display 
on the monitor. Just how they in­
teract depends on whether you are in 
the character mode or the high­
resolution graphks mode . 

ln the character mode, the screen 
RAM (which is really the 4K bytes of 
static RAM) acts in a manner similar 
to the refresh RAM of modern video 
terminals. The screen RAM in the 
Victor 9000, however, uses a 16-bit 
word to represent each of the 2000 
character positions displayed on the 
monitor: 7 bits define the character 
according to its ASC!I value, 4 bits 
can be thought of as font designators, 
and the remaining S bits determine 
the character 's at~ributes (underscore ,. 
reverse, etc. ). In order to locate the 
actual dot representation of the 
character in dot RAM, the 11 bits 
defining the character and font are 
then combined with the pointer that 
points to the dot RAM by the CRT­
controller chip . 

Each character is made up of 16 
scan lines of 10 pixels (dots) each. Dot 
RAM contains a pixel map of each 
character in the font, with a 16-bit 
word devoted to each of the 16 scan 
lines of the character cell for a total of 
32 bytes per character. Only 10 bits 
of each scan line are actually 
displayed, however. 

A 128-character font occupies 4K 
bytes of dot RAM, and mul tiple fonts 
may reside in dot RAM simultaneous­
ly . Thus the en tire process is simifar 
to that of modem video terminals ex­
cept that system RAM is used instead 
of a fixed character ROM . 

In graphics mode, however, the 
process is different. When graphics 
mode is entered, the screen RAM is 
loaded with data so that the CRT­
controller chip is forced to cycle 
through 1250 consecutive "character" 
cells in dot RAM . Because the do t 
RAM is actually system RAM , you 
can then use this 40,000-byte area 
(1250 cells, 32 bytes per cell) as a bit 
map for high-resolution graphics, 
with each of the 320,000 bits being in­
dividually addressable. 



Sleeves of Tyvek® 

protect your data investment 


better than paper. 

Here's 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 chemically 
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. 
You get it all. That's why 
TYVEK is still the best way to 
protect your diskettes. 

For more information, 
write: Du Pont Company, 
Room 38184, Wilmington, 
DE 19898. 
' Du Pont registered trademark. 
DuPont makes iYVE.K. not sleeves. 

Circle 164 on Inqu iry card. 



The Victor 9000 can display char­
acters in half intensity, in reverse 
video, underscored , or blinking . 
Brightness and contrast of the screen 
as a whole a re also under software 
control. Applications programs 
should therefore be able to manipu­
late these factors , and the Victor 
operating systems themselves enable 
you to adjust brightness and contrast 
from the keyboard. While software 
control of brightness and contrast 
could be usefu l for achieving special 
visual effects, [found myself wishing 

for plain , old-fashioned cont:rast and 
brightness knobs on the moni tor. 
Whenever you load the operating 
system, it resets brightness and con­
trast to its own de.fault values. Pre­
sumably these default values could be 
altered to suit individual taste , but 
otherwise you have to enter a few 
keystrokes (pressing the AJternate 
key along with the Brightness key and 
the Contrast key) to adjust the 
monitor whenever you reload the 
system , This becomes a minor an­
noyance if you 're in a hurry. 

D A T A 


I/O Ports 
The two standard RS-232C serial 

ports on the Victor 90QQ nave 
remarkable versatiJHy . The lntersil 
7201 programmable communications 
chips can support full-duplex asyn ­
chronous communicat ions, as can 
most serial ports on other m icrocom­
puters. But the 7201s can also support 
both bisynchronous communications 
and SDLC (synchronous data li nk 
control), a special kind of bisyn ­
chronous communica tion. Software 
determines which type of com­
munication the ports will perform 
and at what speed (up to 19.2 kbps 
for asynchronous ope.rations, and up 
to 56 kbps for bisynchronous). The 
significance of the Victor 9000's use of 
7201 chips is that you will probably 
never have to add a special board to 
communica te with another computer, 
even if your company switches from 
IBM to DEC mainframes or vice 
versa. 

The 6522 parallel ports (de.signer 
Peddle 's favorites) are also program­
mable. Certa in pins can be selected 
for use as interrupt signals. As noted 
earlier, one port has a standard 
Centronks-compatible 36-pin con­
nector. A special 24-pin connector 
and appropriate software can turn 
this port into an IEEE-488 interface. 
The second paraJ!el port has a 50-pin 
KK-type connector on the main 
printed-circuit board . This port , 
called the user port, is also fully pro­
grammable . 

Keyboard 
The Vidor 9000 has a separate 

keyboard connected to the system 
unit by a coiled cable that is long 
enough to let you hold the keyboard 
in your lap if you wish . A still longer 
cable (12 feet) is available as an op­
tion. Th ree keyboards with up to 103 
keys, a ll sculpted and most with auto­
repeat capability, are avai lable and 
have a soft touch that is easy to adjust 
to . Victor gives its distributors a utili­
ty program, KEYGEN, that programs 
the keyboard without requiri ng 
know ledge of 8088 assembly 
language. That should make it possi­
ble for distributors to tailor the key­
board for any application that a 
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EIGHT USERS TO GO 

More Fortune 1000 companies are 


choosing Altos. It's the OEM's first choice. 


Looking for a powerful. yet 
affordable. 8-user computer system 
that delivers the best price/perform­
ance of any micro on t he market 
today? 

Then get your hands on an ALTOS'*' 
field-proven. XEN1x·1uN1x·-based 
ACS8600 microcomputer. 

Our powerfu l 16-bit 8086 is 
packed with an 8089 for disk /memory 
interface, an optional 8087 math 
processor and an inte ll igent zao· 1/ 0, 
which share the workload for faster 
execution and response. 

INTER-ALTOS 

LOCAL NETWORK 


ETHERNET 


ACS8600· 12 
WMB!U 

Wln che-.s t c:ir 
HIUSER.S 
With 

A.LWS· 
IETI 

U ET' 

AC5B60 0 · 12 
20 MByte 

Wlnche:5 t e r 
1·8 USERS 
with 

ALTOS ·NET/ 
LINET 
2780 
3780 
3270 
so~c 
x.zs 

A.CS8600-14 
40 M8yu 

Wlnche-ster 
1-BUSERS 
w ith 

A.LT05· 
NET/ 
utfET 

A.CSB600 ·14 
40 M6yte 

\
1Jincl'les1or 

1·8 USERS 
wlU1 

2780 
3780 
3270 
SOLC 
X.2S 

and even mainframe computer 
manufacturers. 

Since its formation in 1977. Altos 
has delivered more than 30.000 multi ­
user systems to major OEM cus ­
tomers, and has t he proven resources 
and financial stability necessary to 
support your present and future 
needs. including a worldwide sales 
and service network. 

So when you want a mu lti-user. 
multi-tasking computer system built 
for business. and you want it today, 
pick up an Altos. For further infor­
mation. call our toll-free number or 
wrlte: 

A unique memory management 
and protect ion system subdivides up 
to one megabyte of memory (SOOK of 
RAM is standard), aut omatically giv ing 
each user the maximum available. 
Built-in Error Detection / Correction 
(ECC) maintains system integrity. And 
it 's all available today on our highly 
reliable. fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth mig ration into the office 
of the future. Communications and 
local networking support. including 
Ethernet- and ALTOS-NET· for lnter­
Altos networking. Large data storage 
capacity-integrated Winchester. 
f loppy and tape back-up in a wid.e 
range of configurations and capacities. 
from 20 to 80 megabytes. starting 
with t he ACS8600-12 with 20 MBytes 
and the ACS8600-14 with 40 MBytes. 
Plus support of popular multi-user 
operating systems like XEN IX / UNIX. 
MP/ M-86 and OASIS-16. 

Produced in the heart of Cali­
forn ia's technologically fertile Silicon 
Valley. Altos microcomputers are the 
professional cho ice of Fortune 1000 
companies, computer service organi.za ­
tions. major software developers. 

Altos Computer Systems 
2360 Bering Drive 
San Jose. CA 95131 
Tulex 171562 ALTOS SNJ 
or 470642 ALTO UI 

Packed with 
fresh ideas 
for business 

(ALL<») 

COMPUTER SYSTEMS 

800-538-7872 

(In Calif. 800-66Z-6Z6S) 

Circ le 22 on Inquiry card. 

See us at Comdex-Booth #1404. 
ALTOS 1s a R'QISrer OO radem.ark and ALTOS- lET ts .a trademark of Altos Com puter System s. Etn l?me[ 1s a tr:11doma rk of Xerox Corp . MPI M-86 ii'S a trac:Jemark or Digltal RC'Searc l"1 . In c. OASIS-16 1s i;1 produ'~ 
of Phase One S)ls tcm5. Inc. XENIX IS a tradt1man.. or Mtaosof1 and ts a mlcrocornputc- r ltnp1 m nuufon of 'l.tle UNIX opt!riUing ~y~ tem. UNtX Is a t r.ac:teme.rk of Se ll LabOrat«Je..s. ZBOis a t rademark of 
llloq . Inc. Uf-IET 1• 1'3dem• rl< of 3Com Corp. 8085. 8087 illld 8089 ar• podocts c;f lll!PI Corp 
't 1982. Allo:S Co mputer Systems 

http:r.ac:teme.rk
http:organi.za


:em owner happens to have . For 
_ matter, since the key caps are 

easy to rearrange, you could replace 
the standard QWERTY keyboard 
layout with the Dvorak (see "A Short 
History o~ the Keyboard" by Phil 
Lemmons in this issue, page 386), and 
the calculator-style numeric pad with 
the more efficient push-button 
telephone arrangement. 

Three principal models of the 
keyboard are available : one for pro­
grammers, one for word processing, 
and one called "standard. " Some of 
these leave 7 programmable keys 
free , some leave 10 free. But these 
three models are only the beginning . 
Like almost everything in the Victor 
9000, the keyboard is "soft-tooled ." 
An 8048 8-bit microcomputer, which 
has its own ROM, translates the out­
put of each key . Pressing or releasing 
a key causes the generation of a code 
corresponding to the key ' location. 
The 8048 constantly scans the 
keyboard to detect changes in the 
state of any key . When the 8048 sees 
a change, it generates an 8-bit code. 

WICAT 

has the 68000 

Whileo1hers are promising, WICAT 
Systems for nearly two years has been 
quietlydelivering lheir complete 68000 
compu ters_ 

The System 150 ls a popular desktop 
computer with large memory and 
hard disk. unmalched In price/ 
performance. The System 100 is ils 
expandable software compatible high 
perlorrnance companion 

Concurrenf's Integra l"' database 
and menusystem greauy accelerate 
the development ol applications. Fu ll 
UNIX'" System 3 with no comoro­
m1ses 1s ready. 

Concurren t can discuss your needs 
and help you select the proper 
configuration. Please wnte or call 
(51 3) 281-1270 

Seven bits identify the key , and the 
other bit indicates the key's new state . 
The data is sen t serially to a 6522 
parallel 1/ 0 processor that interrupts 
the central processor after receiving 8 
bits. The 8088 performs final inter­
pretation of the keystroke using the 
keyboard table produced by the 
KEYGEN utility and then incor­
porated into the ope.ra ti ng system . 

Victor's system-genera ti on soft ­
ware enables you (or Victor 
distributors and offices) lo construcl 
versions of the operating systems tha t 
incorpor~te different tables of key­
board values . Several standard tables 
to support specific applications 
packages exist , such as a table that 
programs the keyboard for Wordstar, 

· and Victor's software-support people 
can construct more keyboard tables 
as the library of software grows. 

It is conceivable for two people, 
one using the QWERTY keyboard 
and the other using the Dvorak 
keyboard , to share the same machine 
without coming to blows. 1n order to 
avoid having to move the key caps 

Motoro la eaoo:>. 266K memory. 10Mf! Winctiesler 
01$k, 7BOK8 llo®y. le1m1nal. system ~oltware . choice 
o1 Pascal FORTRAN C. Asse-mll1er. BASIC. COBOl 

Single user 150-1 _ . . . . $ 9,450 
Three users 150-3 . .. .. $10,850 
Six users 150-6(5121<) . $12,850 

MLJLT l9US is a lrad@mar~ al INiEL Co•tx1rahM 
UN~X is a ~rademark ol Bell Labara1ona.s 

OPTIONS grap11ocs pr1n1ors. IEEE 468 1ns11 1Jmeo­
1a110<itr mr rl.nice ..,K'leod1sk controlt.c<s .\10 boarm; 

Concurrent Corporation 

1870 Madison Road Cincinnati , Ohio 45206 
HIGH PERFORM ANCE MICROCOMPUTERS FOR SCIENCE & INDUSTRY 

around at every change of user, the 
two people would have to have ne 
keyboard each. All they would need 
then would be two different versions 
of the operating system, one incor­
porating each person's favorite 
keyboard table. Just plug in one 
keyboard and load one operating 
sys tem , then unplug the firs t 
keyboard, plug in lhe second, and 
load the second opera ting system. 
The change would take less than a 
minute . 

T o sum up, the Victor keyboard 
has lo ts of keys and unsurpassed 
adaptability. 

Software 
Operating systems: Both CP / M-86 

and MS-DOS come with the machine 
at no extra charge. Each is appro ­
imateJy 40K bytes in size . Victor is 
promising to offer Unix for the Vic­
tor 9000 sometime in the firs t quarter 
of 1983 . The company is planning to 
demonstrate it at COMDEX {Las 
Vegas) later this month . 

Languages: Victor offers Digital 
Research CBAS IC-86, Microsoft 
GW-BASIC , Microfocu s CIS­
COBOL , Microsoft COBO L, 
Microsof t FORTRAN , and Microsoft 
Pascal. GW-BASIC (GW for G e 
Whiz) is an enhanced version of 
Microsoft BASIC-86. It is the BASIC 
that runs on the IBM Personal Com­
pute r. Gregg Williams discussed it in 
his January 1982 BYTE article "A 
Closer Look at the IBM Personal 
Computer" (page 36). The Victor ver­
sion of CW-BASIC i mplemen ts a ll 
the commands lis ted in thar article ex­
cept On Pen and On Strig . (On Pen 
enables handling input from a light 
pen . On Strig does the same for a 
joystick. ) Victor CW-BASIC maps 
lhe color-related commands on the 
IBM Personal Computer lo levels of 
intensity on the Victor monochrome 
monitor. 

Microsoft FORTRAN is an im­
plementa tion of FORTRAN 77 a nd 
requires 2561< bytes of RAM . C!S­
COBOL from Microfocus (with 
Forms 2, Level 5) is an ANSI 
(American National Standards In­
stitute} high-in tennedfate-level ver­
sion of COBOL and runs in a 
128K-byte CP/ M-86 system . MS­
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TELEVIDEO 

Telev1deo 910+ . . . . . .. . . .. ... . . 516 

Televideo 925 . . . .•.. ........ . . 7 18 


SUPERBRAIN II 
 Televideo 950 .... . ....•...•... 899 

Televideo Computers Call 


Double Density . ....... ..... . 1894 
 ADDS VIEWPOINT A-18 •...... 525

Quad Density ..•..... . ...... . 2274 
 ZENITH Z·19 Terminal ......... 649

Super Density SD . . . . . . . . . . . . 2649 
 Z·89 48K Computer .......... 2119

COMPUSTAAS Z-90 64K DD . . . . ............. 2399

TO DEALERS ....... CALL & SAVE 
 ZVM-121 ZENITH 
Advanced Micro Digital S· 100 Super· Green Screen monitor . ..... ... 125 

Quad Smgle Board Computer ZB064K 
 INTERTUBE 111

RAM . Disk Conlroller. or EMULATOR ........... .... S7l0

RS-232 .. . . . . ..... . . .... Only S777 AMDEK Color Monito,· .... . .. . 5329 


ALTOS - sing le and mulll-user 
 GODBOUT COMPUPRO
ACS·B000·15D .... . ..... . List 5990 
 Super Six teen 8085/ 8088. The fastest

Only 4699 
 6-16 bt t computer' Runs 8 and 16 bit 


ATARI 400 .................... 289 
 code! 128K Static RAM. 6MHz CPU's 
UST 3409 SPECIAL 2873
800 .................... 655 

New: Systems 816/A. B. and C vi1th 

PAINTERS enc losure and drives. 

OKIDATA 82A ... ....... . .. .. . 489 
 816/A . . . . Lisi 5495 .... Only 4729 

CENTRONICS 739-1 .......... 499 
 SEATTLE pure 16 bit computer is lhe
IDS PRISM 80 .......... • .... . 743 
 lastest microcomputer by ac tual lest• 


EPSON MX-80 FT ....... . . .. .. 547 
 S·lOO, 128K StatJC RAM, 8 MHz 8086, 

MX-80 ......... ,. ..... 459 
 22 slot Mainframe 

MX-100 .... .. ... . •.... 749 
 Model W2 .... list 4185 Only S3195 

#1 as above 

ANADEX 9501 A but 64K .. . .. List 3190 Only $2595 

Sllenl Scribe . . . . . . . . . . . . . . . . . 1345 

NEC #3510 letter Quality . . . . . 1689 
 IBM PC memory made by SEATTLE. 

Now with "Flash Disk " • • 192K ; 525 

64K = 375 


C. ITOH FlO Leiter Oua111y ... . 1399 

Smith Corona TP-1 ..•...... . .. 665 


CALIFORNIA COMPUTER 2210A 
TAAXX 5 '/•" Add-on D rives ..... 249 Lisi $1995 ............. Only $1722 

zao.64K, 110. Disk controller • CPM 
Memory M rchant 16K statjc; .. . 159 
 Cal1lornia main frame ..... . .•.. 484 

Central Dala RAM S-100 64K . .. 299 

Systems Group SYSTEMS GROUP compu ters run 

RAM S-100 64K ...... . ........ 449 FRIENDLY OASIS Call ... . ... SAVf 

Microangelo Video Graphics . . . 985 


QUAY COMPUTER 
Two drives + CPM ........... $1745 
Fo1i r user MPM 208K • 

AMERICAN SQUARE COMPUTERS rs Hard Disk .. . . .. . .. . ... . ... S5945 
organlzlng a World Wide Assoclalion 
of Computer Dealers. Open a S tore or TARBELL'S 
Slllrl Work Oul of Your Home! We Empire I & II have two 8" dosk dnves 
Charge NO FRAN CHISE FEEi (Our The I 1s single sided. the II 1s double 
Compelllors charge a FRANCHISE FEE sided 

01 !to rn 515,000.00 lo 545,000.00.) Be a FREE Business Sollwar\! 

Winner! Lei US help YOU gel sta rted Empire I ... List 4888 ... Onty 3495 

M AKIN G M O NE Y by HELP I NG 


Corvus Hard Disk ........... SAVE
PEOPLE lo put COMPUTERS to WORI<. 
SSM Video BAD VB3 1t ..•.... 361
Write or Phone loday. 
Spectrum Color ASl\t .. .... .. .. 326 


Which Computers are Best? . . . Free 


-ln_s_u- -d-- L_o_w_A_ . -~' !.._ ___ _____re S-h•_P_p_m_g_a_l_ al_"_s_ __ _,_

_. Call for latest prices & availabilily A 

Ji!l l 

MICRO DECISION 
''A DEAL YOU CANT REFUSE" 

64K RAM, Z80, 4MHz. 2 Serial Ports. 
Disk Controller. FREE SOFTWARE: 
CPM - M1crosof1 BASIC - BaZlc 
- Wordstar - Calcslar - Spetlstar. 

l.ist Only 

with 1 sv• Disk . . s1195 ... s 949 

wilh 2 5 ' ... Disks . . 1545 . . . . 1199 


NORTH STAR Horizon 

Powerful North Siar BASIC Free 

Su perb for Business & Science 


Horizon S tandard 1s now HAZ·2-64K 
0~1ad 

"The IBM-360 on lhe Z-80 & S -100 BUSI" Faclory Assembled & Tested Only 

Hor1zon-2-64K-Ouad ... . ..•.~9 running s1mull11n­
2. Sixleen Programs
Honzon·Hi4K·OHD 5 .. , , . . . 9 
 eousty• Free CPM. M1crosoll BAS IC. 
Horizon RAM 64K .. . . • .. ' ..... and WORDSTAR wilh complele system!
Big Sale on Mulli·User 

Time-Sharing .... .. ... . . , ... SAVE DECISION 1 + S5K Static • 

North Star Hard Disk 18Mb .... 3995 B" Disks OMA •.. . ......... , .• 3403 

English lo Basic Translator ...... 75 DEC ISION l • 65K Stal1c • 

Zbasic 2 to 5 limes raster' .. .... 325 2 5 W' Disks . . ....... . .. .. . .. 2795 

Secretary Word Processor .... . .. 75 DECISION 1 • 65K Sta tic • 

Wordstar Word Processor .. .. .. 278 5" Disk • 5 Mb Hard Disk .. .. • 4235 

Floating Poinl Board ... . .. . . ... 339 DEC IS'ION 1-3 user 256 K Static • 

Oas•s Mulll· User Soflware . . •.. 599 5" Disk + 5 Mb Hard Disk • 

CPM for N ' ·E.xl'a features . . .. . 147 M ICRON IX . . . ....... .. ... . . . 5830 

Micro Mike Software .•...... . CALL DECISION 1 - Z-80 - IJO • 65K 1915 

MICAOSTAT ........... ...... S265 DECISION 1 - Rae mount · 20 Mb 

Pascal-80 . ................. . , . 539 HD • 8" ORV ... , . , . .. .. Ri>g. 6235 

Extra Precision BASIC . .. ..... .. 49 Inventory Sal<> 5415 

Noflhword ............... . .... 179 

lnfomanager . .... .. ... .. .•.... 329 
 MORROW Hard Disks 
Genera l Ledger ... . ..... . . . ... 399 up lo 26 MEGABYTES 

Accounts Receivable •...••. .. . 399 
 HDC·M26 ..... . ... . .. . .. , . . $3333 
Accounts Payable ...... . •..... 399 
 HDC·M20 ....• ... ...... . , .. . 3333 

Inventory .. . . .. .. . .. . . ....... 399 
 HDC·MIO ................... 2955 

OrCler Eniry . . .. . . . . ...... .... 399 
 OMA· M5 . . . . . . . . . . . . . . . Reg. 17S5 
PROPAC . . . . . . • . . . . . . . . . . . . . 1299 
 Inventory Sale 1500

DOS • BASIC 5.2 ........ . ..... 28 
 DMA-M 10 . .. . ... ... . , . . .. 2235 


OMA· M16 . .... , .•• 2795
INTEGRANDmainframesS- 100 Many 
models 10 c~1oose from 

On ly 200 & UP MORROW 8" Disk 

Discus 20 + CPM GOOK .. Only S834 

Discus 2 + 2 • CPM 1.2 Mb . . . . 1068
MODEMS 
Add Dnves 2D =599 2 • 2 · 1795
DC HAYES - S-100 . . . .. $329 Discus 20 dual • CPM ... Only 1384
POTOMAC MICRO MAGIC . . .. 369 
 Free Microsoll BASIC from MORROWSIGNALMA N . . . ... . , , . ... .. . .. 97 
 with Discus system or hard disk.

CAT NOVAlfON .......... . . .. 159 

AUTOCAT •... . ...... , ........ 215 FAST FIGURE - Most powerlul 


spread sheet. 5 ' •" or 8 " ... .. .... 99 


Wordstar . . . . . . . . . . . . . . . . . . . . . 278 

All MicroPro Software for IBM , Apple. 

North Star. Morrow, etc. SAVE' CA.LL 


Factory Guarantees We Beat Prices 

AMERICAN COMPUTERS
SQUARE 

919-889-4577 4167 K;vell Dr.~mestown N.C. 27282 919-883-11 05 
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COBOL is an ANSI intermediate­
level implementation of the language 
and requires MS-DOS and 128K 
bytes of RAM. CBASIC-86 runs 
under CP /M-86 and requires 128K 
bytes of memory. GW-BASIC re­
quires the same amount of memory 
and MS-DOS. MS-Pascal runs under 
MS-DOS and requires 256K bytes of 
RAM. 

Applications software: The ap­
plications software available directly 
from Victor for the Victor 9000 must 
set some kind of record. A variety of 

software ultimately becomes avail­
able For every popular micro ­
computer, but Victor is itself pro­
viding a variety of correctly ins talled 
software from the beginning. Taking 
into account th variety of human 
taste, Victor is offering more than one 
program for the three kinds of major 
applications that almost everyone 
needs: word processing, electronic 
spreadsheets, and database manage ­
ment. 

For word processing, Victor offers 
three different programs: Victor­

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

JI\. 
ATARI' 

EXPOTEK 
2723 W. Windrose Suite 3 

01\IDATA 

' Phoenix, Arizona 85029 

1-800-528-8960 ! 

All Prices Subject To Change 
COMPUTERS 

ATAR I 
400K-16K - $289 800..16K - $649 


410-$77 8 10-$429 

830 - $155 850 - $159 


ALTOS 
5 -15D - $2249 5 ·50 - $4599 

NORTHSTA R 
Advantage- $2600 Horizon 6400-$2600 

TE LEVI DEO 
802 - $2649 802H - $4999 
806 - $5249 800A - $1400 

FRAN KLIN ACE 1000 
$1099 

OKI DATA 
M80 - $305 M83A - $649 

, MB2A - $399 w/Tractor & Grap. $479 
M84P - $999 M84S - $ 1099 

ANADEX 
9500A- $1290 9501A - $ 1290 

CI TOH 
F· 10P - $1370 F-105 - $1479 


1550P - $659 Prowriter 1550CO - $709 

8510AP - $479 8510ACD - $570 


DATASOUTH 
05120-$595 05180 - $ 1249 

DIAB LO 
630RO - $1945 620 - $1295 

NEC 
8023 - $469 7710- $2350 
3510- $1949 7720 - $2590 

Tl 
810 - $1240 820 - $1795 

Viewpoint - $485 
HAZELTINE 

1500 - 5995 ESPR IT - $515 

TE LEVIDEO 
910 - $569 925 - $718 
920 - $735 950 - $899 

ZEN ITH 

writer I (Select, from Select Informa ­
tion Systems), Wordstar (from 
Micropro), or Victorwriter n (Bench­
mark, from Metasoft). Select is easy 
to learn, but Wordstar seems to me to 

do more and run faster. I haven' t used 
Benchmark but I've seen it in use , and 
it seems to rival Wordstar. 

Victor also offers three electronic 
spreadsheets: Victorcak, a version of 
Report Manager (from The Image Pro­
ducers), which has an optional train­
ing disk; Multiplan (from Microsoft), 
said to be quite powerful; and Super­
calc (from Sorcim), noted tor its very 
effective HELP feature . 

At this writing, Victor is shipping 
only one database management pro­
gram, dBase II (from Ashton-Tate), 
but Victor promises a second data ­
base manager soon. Condor Com­
puter Corporation does offer its Con­
dor Series 20 DBMS for the Victor 
9000. 

Victor also offers the following 
software: accounts receivable, ac­
counts payable, general ledger, pay­
roll, order processing, inventory con­
trol. purchase-order writing, time­
management, project management, 
pharmacy management, financial and 
banking, installment lending, and 
software for managing a Victor 
dealership. As you can se , Victor is 
pursuing some "vertical" markets 
(specialties such as pharmacy) as well 
as the "horizontal" markets (general 
applications such as accounting and 
word processing). 

Both bisynchronous and asyn­
chronous communications software 
are on the way, too. 

Performance in BASIC 
I was hoping to have a running ver­

sion of GW-BASIC on the Victor 
9000 in time for this review in order 
to run some of BYTE's benchmark 
programs. GW-BASIC may be avail ­
able as you read this. (Microsoft is 
still adding enhancements.) Rather 
than wait, I ran the benchmark tests 
under the version of Microsoft 
BASIC-86 that Victor was using to 
write some of its utilities and demon­
stration programs. While the resul ­
tant timings of the Victor 9000 prob­
ably give a rough idea of the Victor's 
capabilities, you have to keep in mind 

-
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For Line Surge Suppression 
The SYSTEM SAVER provides es­
sential protection to hardware and 
data from dangerous power surges 
and spikes. 

J_ 
IJIJ 

----'-'---~ol---l...........1-6--~-----''-- """' 
RMS 

T 

By connecting the Apple 11 
power input through the SYSTEM 
SAVER, power is controlled in two 
ways: 1) Dangerous voltage spikes 
are clipped off at a safe 130 Volts 
RMS/175 Volts de level. 2) High fre­
quency noise is smoothed out be­
fore reaching the Apple II . A PI type 
filter attenuates common mode 
noise signals by a minimum of 
30 dB from 600 khz to 20 mhz, with 
a maximum attenuation of 50 dB. 

For Cooling 
As soon as you move to 64K RAM 
or 80 columns on your Apple TI you 
need SYSTEM SAVER. 

Today's advanced peripheral 
cards generate more heat. In addi­
tion, the cards block any natural air 
flow through the Apple II creating 
high temperature conditions that 
substantially reduce the We of the 
cards and the computer itself. 

SYSTEM SAVER provides cor­
rect cooling. An efficient, quiet fan 
draws fresh air across the mother 
board, over the power supply and 
out the side ventilation slots. 

For Operating Efficiency 
SYSTEM SAVER contains two 
switched power outlets. As shown 
in the diagram , the SYSTEM 
SAVER efficiently organizes your 
system so that one convenient, 

PAINTER 

front mounted 
power switch 
controls SYSTEM 
SAVER Apple II. 

Al'f\E II
monitor and printer ..__-=;;;;;r 

The heavy duty switch has a 
pilot light to alert when system is 
on.You '11 never use the Apple power 
switch againl 

Easy Installation Compatible with Apple Stand $89.95 at your local dealer or order 
direct by phone or mail. 
For phone or mail orders include $2.50 

Just clips on. ror handling. New York State res1dents add 
6Y~% sales tax. 


hardware required. 

No mounting or 

VISA and MASTERCARD accepted. 
Dealer inquiries invited . Color matched 


to Apple II. 
 Kensington Microware Ltd. 
300 East 54 Street, Suite 3L 
New York, NY 10022 
(212) 486-2802 

WAftl KENSINGTON 
I~ MICROWARE 

'® LISTED I 
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Times 

Victor 9000 Radio Shack 
BASIC-86 5.21, 4·MHz zao TRS-80 

Benchmark MS·DOS 1.2 IBM Applesott MBASIC 4.51 Model n 

Empty do·loop 
Division 

7.7 
21.a 

6.43 
23.8 

6 .66 
29.0 

5.81 
24 .9 

7 98 
19,4 

Subroutine Jump 16.9 12.4 13.9 94 17 j 

MID$ (substring) 24 .6 23.0 32.3 18.6 211 .8 
Prime·number program 
Dlsk­wnte program 
Disk-read program 

197 .0 
503 
21 .3 

190.0 
32..0 
22..9 

24 1.0 
175.0 
217 .0 

151 .0 
NA 
NA 

189.0 
246.0 

96.0 

Table 2: The timings of several nricrocompu.rers i11 running seven BASIC be11chmark programs. T/1e computers timed 11Jere the 
Victor 9000 nmning Microsoft BASJC-86 5.21 rmder MS-005 ·1.2, Ifie IBM Per·sonal Computer running lBM Perso11al Computer 
BASIC umier MS-DOS 1.0, tile Apple 11 Plus ru1mil rg Apple.soft BASIC, a 4-MHz ZBO nmning MBA SIC 4 .51, 1:md a Radio Sliack 
TRS-80 Model II running Model 11 BASIC Tlie listings of /he first five benchmark programs appeared in the January 1982 B TE 
with tlie review of t1·1e fBM Pat'sona/ Computer. T/1 e disk-wr1 re a11d disk-nu1d µrogrn111s are pri11 ted lun·e as listing 1 nnd 2. 

that the BASIC used was not the stan­
dard interpretive BASIC for this 
machine. Also keep in mind that the 
timings for the IBM Personal Com­
puter were done with IBM BASIC, a 
ver ion of GW-BASIC and not the 
same as the BASIC used on the Victor 
9000 in these tests. Both the IBM Per­
sonal Computer and the Victor 9000 
have 8088 processors; the IBM runs at 
4.77 MHz, the Victor 9000 at 
5 MHz. The two systems have dif­
ferent disk drives and controllers, 
which may -.ccount for the dif­
ferences in disk 110 benchmarks . I'v 
run the benchmarks on the Victor 
9000 under MS-DOS, since IBM Per­
sonal Computer DOS is an in talla­
tion of MS-DOS, in o rder to avoid 
further confusing the issue. Of 
course, the two different instalJations 
of an operating system that is fun­
damentally the same can also leave 
room for diffe rences in performance. 

Having offered all the foregoing 
caveats, I can at last refer y u to tab! 
2, which shows the Victor 9000 's per­
for mance, alongside that of seve.ral 
other popular microcomputers, in 
seven benchmark BASIC programs. 
The first five benchmark programs 
are listed in Gregg Williams's article 
in the January 1982 BYTE, Listing 1 
and 2 give the sixth and seventh pro­
grams. The Victor 9000 performed 
comparably to the lBM Personal 
Computer- a little slower on the 
empty do-loop, a little faster on d ivi­
sion, a little s lower on the subroutiile 

jump, about the same on the string 
operatibn , and a little slowe.r on the 
prime-number program. There is no 
drama lic difference between the IBM 
Personal Computer, the Radio Shack 
Model II, and the Victor 9000 in the 
computational benchmarks . The 
4-MHz ZBO sys tem s ti ll does best 
overall r 

However, dramatic differences in 
the disk-write and disk-read bench­
marks do e ist. The Viet r 9000 
writes a 64K-byte file in 50.3 seconds, 
almost 31/2 times fa ster than an Apple 
n and almost 5 times faster than a 
TRS-80 Model IL The Victor 9000 
reads a MK-byte fi le in 21.3 seconds, 
roughly 10 times faster tl1an an Apple 
11 and 41/2 ti mes faster than a TRS-80 
Model JI. The lBM Personal Com­
puter is even . faster than the Victor 
9000 in the disk-write test-32.0 
seconds compared to 50.3 seconds . 
But the Victor reads the disk to verify 
the data after writing to disk ; the IBM 
does not. Subtracting th · Victor's 
read time (21 .3) from the write-and­
read time (50 .3} gives a "write-only" 
time of 29 seconds, or 3 seconds faster 
than the IBM Personal Computer. In 
the disk-read test, the Victor is almost 
2 econds faster than the IBM Per­
son.al Computer. 

Here is evidence that the IBM Per­
sonal Computer and Victor 9000 real­
ly do represent a new generation of 
microcomputer. In tenns of computa­
tion, the two 8088-based systems 
don' t significantly outstrip their com­

petitors, but in d isk J10, none of the 
other compu ters comes dose to th 
Victor or the IBM. Whatever the 
reason-the direct memory access 
(OMA), something about the pro­
cessors, or a generation's experience 
in design- the Victor 9000 and the 
IBM Personal Computer leave promi~ 

nent 8-bit systems shown in the table 
fa r behind even though the 8088 does 
l/O 8 bits at a time, too . 

Given the truism tha l most pro­
grams are "input/output bound''­
that is, l / O is a more important fac­
tor in their overall performance than 
is speed of computation-the choice 
narrows to the IBM Personal Com­
puter and the Victor 9000. And then 
the choice depends on whether 
grea ter storage capac:ity or faster disk 
output is more important to you. The 
Victor 9000's verify-after-write disk 
1/0 accoun ts for its being abotit a 
third slower than the lBM Personal 
Computer in disk output but also 
helps ensure reliability because the 
Victor packs a lmos t 4 times the stor­
age of the IBM on disks of the same 
size. 

Marketing and Distribution 
Victor is supplementing its own 50 

branch offices with many indepen­
dent Victor 9000 dealers . T he existing 
network of branch offices gives Vic­
tor an edge ov r most of its com­
petitors. Victo r has an edge over 
IBM, ironically because of somethiJlg 
that Victor doesn ' t have-compar­
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The Ever Expanding IMS Product Line 
0 SOOOSX systems compu ter: SIOO based archival node to whic h six user 

termina ls may be connected. each with lts own processor and memo')'. 
G) 8000SX sys tems computer; SIOO based archival node l'ith dual Ro ppy, 

Wincheste r and tape back up capa.bilit)'. Six use r lennil'lals may be 
supported. each with its own proce.ssor and meino')'. 

G 50001 stand alone Intelligent node. SIOO based. May support up to four 
users. wit h up lo 2.'i MByte Winches ter with dual Ooppies. 

G 000 large system compu ter. I00 based. Can support up Jo 16 users 

!111,~~~~~~fri!!i~W1~1 h;l· arge disk and tape back up capability. ~ C) la.nd·alone lntelllgent CRT wit h high resolut ion 
monitor and remo1•able typist keyboard. 

G Expanded CRT to be used a.s lnteUigent Note Processor. 
~~~~~~~~b, Includes Micro Pr0<essor. 64Kof memory and lour serial 
Fr ports-two or which are 10 be used to con n ct into high 

speed network comm unication. 
E) Port ~b l e artrldge tape back up . Stores 17 ~ MByles 

of da ta. Opera tes In slart' stop or stre.amer modes. 

For complete information and specifications 
plus the location of your nearby IMS 
International dealer. call or write today! 
(714) 978-6966 or (702) 883-7611 

2800 Lockheed Wai• 
Carson Cit~ NV 89701 

Tulex: 910·395.6051 
INTERNATIONAL 

We Bu.ild Computers As If Your Business 
Depended On Them. 

~· ~~m[@~~~t~t 

Nov.29-Dec.2,1982 • Booth1144 
lei Veg.ca Convention Cen:ttu . La' Ve.gos. HV 

Ci rcle 211 on Inqu iry carcl. 



1an Management System 
fessionally engineered ... from its inception 

... to operate in the Multi·user, Multi-tasking, 
Multi-processing environment. 

IN FORMAX is not just another DBMS. 
It ls a practical necessity for the 
business initiating computerizat ion. 
As needs expand, systems invariably 
expand, so why be forced to reinvent 
the wheel just because of future 
growth? Any expansion you plan wil l 
need INFORMA X. Remember, a 
single·user today will be a multi· 
user tomorrow. 
Almost invariably, a business begins 
computerization on a single applica­
tion, sing le-user system which im­
mediately requires expansion. Multi­
user, multi-tasking and multi-process­
ing systems become necessary. Un· 
fortunate ly, software desig ned for the 
single-user system can not satisfy the 
needs of the mult i-user environment. 
In fact. single-user software is in· 
herently dangerous to precious rec­
ords in the multi-user situation. Multi· 
processing and multi-tasking require 
professi0nally engineered software 
solutions for mutual exclusion rec­
ord lockout, deadly embrace con· 
ditions, asynchronous event con· 
ditions, and run away lockout con· 
ditions, as well as other frightening 
technical problems. The concepts 
necessary to solve these problems 
must be designed into the system 
from Its inception .. . not as an addi· 
tion or afterthought. INFORMA Xis 

the first micro DBMS professionally 
engineered for multi-user, multi-task­
ing and multi-processing. 
INFORMATION MANAGEMENT 
INFORMA X is an Information Man­
agement System which provides the 
structure for information (data) organ· 
ization and Ii.ling to allow for quick, 
efficient storage and retrieval of that 
data. In effect, ii provides the most 
sophisticated framework for an ele· 
gant computer filing system. Tradi· 
t ionally, database management sys­
tems are structures designed to assist 
system programmers in their program· 
ming tasks. But the achievement of 
INFORMA Xis to provide a program· 
mer-less environment that allows 
even first-time users to achieve 
professional results in creating pro· 
grams that store information, retrieve 
that information, and report on that 
information in the formats the user 
personally desires. IN FORMA X 
uses neither "cryptic statements" nor 
"English type" statements and re­
quires no "computereze ', or other 
computer languages. 

No "Computereze" 
like: B:XPNW = MAIL 

No "Engl ish type commands" 
like: Find record 5 on drive D: 

in database mai l 

No "Cryptic Commands" 
like: pip d:=c: .??v 

INFORMA XIS FOR THE USER! 
That's why ABACUS DATA will only 
deliver systems fully customized to 
the equipment. Full keyboard func­
tions, cursor control , etc. Since the 
Security System requires a User 
Name, the system provides individ· 
ualization of function keys, screen 
displays, and keyboard actions for 
each operator. 

MORE THAN USER·FRIENDLY 
Through the use of menu driven, 
screen oriented, tutorial response 
techniques the first-time computer 
user can create, modify or customize 
programs. Through the innovative 
template (screen) system, user ac· 
ceptance is immediate. Each of the 
system's five components: THE DATA­



BASE, THE REPORTER, THE APPLI· 
CATION WRITER, THE SECURITY 
SYSTEM, and THE MENU MAKER 
has been designed to minimize aper· 
ator inputs. Single keystroke com· 
mand structure has been used 
throughout. 
The IN FO RMA Xis an Information 
System. 

Beyond a database managemen t 
system it has lightning fast storage 
and retrieval. To be useful for busi· 
ness it must be fast. 
Beyond a reporter, it converts data 
into the information necessary to 
make business decisions. 
Beyond an application writer, it will 
create, modify, expand, any applica· 
l ion ... up to 42 math calculations 
permitted for each record. 
Beyond an automatic programming 
system, it is almost totally transparent 
to the user, requires no programming 
skill, yet achieves professional resul ts. 
Beyond a security system, (a neces· 
sity for business) it separately secures 
The System, The Applications, The 
Records, The It ems and The 
Commands. 
Beyond a menu maker, the user de­
signs his own help pages for the 
INFORMA X programs and others. 

Beyond an accounting system, it al· 
lows your total processing to be 
AUTOMATED, ORGANIZED, INDI­
VIDUALIZED, and MODIFIABLE 
All and much more! 
INFORMA Xis the only database soft· 
ware you will ever need. 
Without INFORMA X all applications 
and programs are disjointed bits and 
pieces. INFORMA X will organize your 
automation. INFORMA Xis currently 
delivered with an Accounting Package 
which includes: 

PAYROLL SYSTEM 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY SYSTEM 
GENERAL LEDGER 

Not just examples but operational 
programs and more! 
PROFESSIONAL SUPPORT 
INFORMA X is not mere ly a data­
base management system but it is a 
method of automating information, 
storage, retrieval, and transmittal 
that should mean a new way of 
business life. We at ABACUS DATA 
INC. are committed to su pplying soft­
ware that will enhance you r business 
today and tomorrow. We encourage 

your questions and comments and for 
that reason we maintain toll free 
numbers to service you. 
1·800·874-8555. 
In Florida 904·398·8547 . 
Dealer and distributor inquiries 
welcomed. 

abacus data, inc. 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 

CURRENT EQUIPMENT 
SPECI Fl CATIONS 
Z80, 8085,8080A 
Minimum Memory 52 K 
CP/M Operating System 
Current delivery customized for all 
TeleVideo , Osborne , and 
Action Computer Systems 
(Ca ll for others) 
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Now your computer can say anything and say it well. 

Introducing the Votrax Personal Speech System. 


Quite articulate. 

The un limited vocabulary Yotrax 
Personal Speech System i the most 
sophisticated, low cost voice synthe­
sizer availab le toda y. lts hjghly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational 1 ords at least 9 5% 

of the time. " 
For all those 

unusual words and • 
proper names, you 
can define an excep­
tion word tab le and 
store your own min lation . 
And remember, the entirely 
self-contained otrax PS System 
gets your computer talking 
without using any va luable 
computer memory. 

Buftt..ln versatility. 

Much more tha n just a voice 
output device, the Votrax PS ystem 
lets you mix either peech and sound 
effects or speech and music. A 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effect.. 

The otrax PS ystem offers user 
expandable ROM for custom app li ca­
tion , u er downloadable software and 
ound effects subroutines for easy user 

programming. Its programmable 
peech rate provides more narural 

rh ythm , while 64- programmable 
amplitude levels give you greater con­
trol of word emphasis. 

ActuaJsizc: 12 .2"x4.5"x2 .6 11 

500 Stephenson Highway, Troy, Ml 4-8084 

Friendly to humans. 

Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface ca rd. Both eriaJ 
and parallel ports wme standard, 
allowing you to connect the Votrax P 
System to virtually any computer . 

peech , music and sound effects are 
only a PRI. T srat~ment away. 

What to say after "Hello". 

Businesse will appreciate spoke n 
data transmis ion, narration ofgraphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input wi LI make computers much 
ea icr for the blind to use. School chil­
dren can receive comprehensive 

The Vocrax Personal Speech System 
is covered by a limited warranty. 

Write Votrax for a free c:opy. 

co mputer instruction with voice text­
books as well as spoken drills and 
testing. And then, late at night, you can 
make tho e adventure games explode. 

AqulcklJst. 

D High ly articulate Votrax text-to­
speech translator. 

D 350 programmable frequencies for 
speech/sound effects. 

D 	64 amplitude levels. 
D Simultaneous speech and sound effect · 

or speech and music. 
D 8 octave, J note mu ic svnthesis. 

D Serial and parallel interfacc standard . 
D Use r programmable master clock. 

0 ser defined exception 
word table. 

D 	User programmable speech 
rate, amplitude and inAection. 
D User expandable RO 1 

for custom application . 
D er down loadable 

software. 
o 3, 500 character 

Input buffer: sub­
divisible fo r a pri nte r 
buffer. 

D Internal peaker and external 
" speaker jack. 

D Real ti me clock and 
8 user defined alarm . 

o Oral power up and er ror prompting. 
D X-o n/X-off and RTS-CTS handshaking. 
D Programmable Baud settings (7 5-9600). 
0 Interrupt driven Z-80 microprocessor. 
D Parallel /Serial interconnect mode . 
D P~oper number st ring translation: the 

number" 154" i pronounced "one 

hundred rift}' fou r" . 


T. order, ·ee )'Our local com purer 
retailer or call toll-free 

1-800-521-1350 

Michigan residenrs, please cal l 
(3 13 ) 588-0341. Ia, ter ard, VIS. or 
personal check accepted. The price i 
$395 plu. $4 for delivery. Educational 
discount available. Add sa les tax in 

Michigan and California. 

© \ 'OTRAX 111, l 
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Listing 1: A BASIC disk-write benchmark program tlrnt wriles a o4K-byte f ile. 

10 CLE/\R HICO 
40 A$: II 123 4567 81 234 56 7 8123 4 56 7 8123 4567 8 II 
6~ B$=A$+A$+~$+A$ 
80 NR=500 
lOOOPE: " R", ~l , " TEST " 

120 FI ELD #1 , 128 /\S Z$ 

14 C FOR I = 1 TO ~R 


160 LSET Z$=B$ 

180 PU #1, I 

2oe NF:XT I 

220 CLOSE ~l 


24e PRINT "DONE " 


Listing 2: A BASIC disk-read program /hat rends the fi le ge11erated by til e program in 
listh1g 1. 

10 CLEAR 10 0'3 
80 NP.=50 0 
100 OPEN " R", #1 , " TEST " 
120 FIELD Ill , 128 AS Z$ 
140 FOR I = MR TO 1 STEP - 1 
160 GET #1 , J 
200 NEXT I 
220 CLOSF. u 
240 PR! T " DOllE " 

a ble but more expen ive computers 
w hose sales must be protected . While 
TBM (at least, at the IBM Product 
Centers where I've asked} tells people 
to buy a Displaywriter if they want 
letter-quality output and a first-rate 
word-processing program , Victor is 
eager to sell good word-processing 
programs and to sell and interface a 
letter-quality printer. 

Mafotenance and Support 
Victor is offering three types of 

maintenance serv ice: you can ca rry 
your system to a Victor service 
center, have Victor send a messenger 
to swap a failed component , or have 
Victor send a technician to repa ir 
your y tern on the spo t. This sur ­
passes IBM 's service offerings, which 
had se t a new standard fo r the in ­
dustry little more than a year ago . 

Victor's 50 branch offices are gear­
ing up to p rovide software support as 
well as hardware ma intenance . 
Because Victor will be the source of 
so much software on its own 
machine, software support should be 
easier for Victor than for most com­



panies. Furthermore, the soft-tooled 
design of the Victor 9000 makes it 
easier for Victor than for any other 
company at this writing to adapt its 
system to new software. 

The Victor branch offices also sell 
all the necessary supplies for the com­
puter-paper, print wheels, disks, 
cables, duslcovers, etc. 

Finally, Victor has a toll -free 
number to help dealers with any 
problems in Victor-released software 
and another toll-free number for 
technical support. 

Optional Hardware 
Victor is now offering both double­

sided floppy-disk drives , increasing 
storage to 2.4 megabytes , and a 
separa tely housed Winchester hard 
disk, providing 10 megabytes (for­
ma tted) of storage. 

For those who have too much in­
vested in the 8-bit world lo say good­
bye, Victor will recommend a Z80 Ex­
ecutive Card that runs CP/ M 2.2 
(8-bit) programs without modifica­
tion . 

Victor also sells a full range of 
printers- letter quality (40 characters 
per second), inexpensive dot matrix 
(80 cps), and high-speed dot matrix 
(400 cps). 

Reservations 
I do have a few reservations about 

the Victor 9000; there's always some­
thing. In principle, I would prefer a 
computer with an 8086 and a 16-bit 

data bus. How much difference in 
performance this would really make 
we still don 't know. IFor some inuica­
tion of the difference, see BYTE's 
Bits, October 1982 BYTE, page 
468.... M. H.] I would prefer a 
computer wi th a standard bus, par­
ticularly the S-100 bus so that existing 
peripherals could be added. Of 
course, the IBM Personal Computer 
doesn't use a standard bus either, and 
Victor, like IBM, is making available 
technical in ormation about its bus. 

As I noted earlier, I would prefer 
brightness and contrast knob , and 
probably a knob for audio volume as 
well . But these are tru ly trivial con­
siderations, and l can see the advan­
tage of being able to control these 
things with software. 

I would like a battery-based clock­
calendar, but a board could b added 
to provide that, and someone will 
probably make such a board if Victor 
doesn 't. 

If life without a joystick and light 
pen is for you without joy and light, 
then the Victor 9000 is not for you. 
(On the other hand , if you love these 
sensory l / O devices, you would 
probably find the CODEC so fasci­
nating that you wouldn't rest until 
you'd taught the machine to yodel. ) 

You might fault the Victor 9000 for 
not having standard CP / M-format 
8-inch floppy disks, but few new sys­
tems do, and Victor del ibera tely 
chose 51/4-inch drives to keep the 
system's "footprint" small and packed 

in the data to provide double the 
storage of a standard CPJM single­
density 8-inch disk. 

My only serious reservation about 
the Victor 9000 concerns the pricing 
of hardware options and sofrware. 
The basic system price is better than 
fair, especially because of the ver­
sa tility of the standard hardware. But 
with the double-sided floppy-disk 
drives, the Victor 9000 costs $5950, 
almost $1000 more than the price 
with single-sided drives. The 128K­
byte memory expansion board costs 
$800 if you order it with the machine, 
and $895 if added later; the 384K­
byte board costs $2500 if purchased 
with the machine, and $2695 if pur­
chased later. The $4495 price or the 
10-megabyte hard disk includes the 
controller but still seems high . So 
many hard disks are available for the 
IBM Personal Computer for so much 
less money. (Of course, none of those 
is from IBM .) No doubt, if third­
party suppliers start offering a lternate 
sources for hardware, these prices 
will drop. 

As to software prices, Wordstar is 
$500 and Mailmerge is an additional 
$200; Victorwriter II (Benchmark) is 
$645, and its mailing-list program is 
another $245. Victorcalc, Superca\c, 
and Multiplan each cost $300, which 
seems reasonable but not aggressive. 
The price of dBase II is $695, and that 
seems reasonable but not aggressive. 
In my opinion, more aggressive mar­
keting through lower software prices 
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-the only single-card key 
to Z-80 based software. 
Get true 4 or 6 mhz 
performance, 
64 K on-card memory and 
70 column Hi Res, 
all on one plug-in card ! 

•'t" s-c.~ttO" 
~pP'- COMPARISON CHART 

FEATURES Z-Card® 

CP/M 2-2 included ~ ~ 
One cc.rd WordStar® execution NO NO 

Upper and Lower Case NO NO 

6 mhz Z-80® Available NO NO 

64K on-card memory NO NO 

SB-80® available NO NO 

40-to 255 column horizontal scroll NO NO 

Choice of application NO NO 

2K PROM on-card NO NO 

Rear time clock on-card NO NO 
-

Expansion interface on-card NO NO 
ZBOA or Z808 w ith memory NO NO 

Menu driven set up NO NO 

63K available for program 
NO NOdevelopment or execution 

THAT'S NOT ALL! WordStar, CBasic, dBASE .1I and other 
popular CP/M-based programs are available with 
APPLJ-CARD at packaged prices! Contaa your local dealer. 
/Dealers may comaa SOFTSEL or other selected distributors for lnforma1ionl If you pre fer. 
call us direct for pricing and Cle<iler locations where you can see APPLl·CARD in action_ 

APPLl·CARD' ~ 
Another unique product from 

Personal Computer Products, Inc. 
16776 Bernardo Center Drive 
San Diego, CA 92128·f714J 485-8411 
APPtl-CJ\RO I> a ua<lemar~ of Personal Comput<r Pro<lucts. Inc SohCar<l is a u•glstere<l t1ac1emark of Mluosort. Apple I< a regisre<ed 
trademark or Apple Computer Z-80 is a regine•e<l t<a<lem;"k of Zorog, Inc CPIM ''a <egmere<l trademark ot Oigira l Research. rnc. 
Wo rdS.rar ~,a ril!'grnete<I tr~d'emafk o r M•c.ropro Inc.. Z·Card 1~ a. reglue,td trademark of Adva.nc:ca Logic Systems. SB-80 b a regtsti:rect 
trademark o r Lileboill ASlO(iates. 
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w ould help Victor gain a wider mar­
ket and establish itself as a computer 
company. 

The other side of the coin is that 
Victor does have the cost of mai ntain ­
ing its branch offices and a high level 
of support. Both Sirius Systems Tech­
nology (which, in collaboration wi th 
Victor, is marketing inte rna tionally 
the Victor 9000 under the name Siri us 
I) and Victor have large and busy 
software staffs ins talling three operat­
ing sys tems and dozens of applica ­
tions programs. Who else is doing as 
much? 

Conclusion 
The Victor 9000 is an excellent 

microcomputer. The available serv ice 
and support and the machine's abili ty 
to fit on a typing table make the 
machine ideal for the b usiness 
market. The "soft-tooled" ha rdware 
makes the machine adaptab le to un­
fo reseen ex terna l changes (such a 
your company's home offi ce chang­
ing mainframe compu ters and expect­
ing you to be able to communicate 
with the new one) . The keyboa rd has 
a good feel, ample keys, and adap t­
ability tha t approaches the limit of 

QUALITY COMPUTER FORMS 

AT PRICES YOU CAN AFFORD 


WE SUPPORT MORE SYSTEMS WITH •• 
': • • FORMS THAN ANYON E! 
I

• INVOICES •STA"TEMENU •CHECKS • P.0 .'S• SltlPPUIS •MEDICAL FORMS : • 
• 

I 
INCOME TAX fOll MS•Wl ' S•lfTTlRHlAD ', . 

• 
I 

Accoun ling Plus • Peachtree • BPI • Open Sys1ems • St ructured Systems • ; • 
I Vecto r Graphics • Howard • Radio Shack • Conti nenta l • Desig ne r • Libra • Gold • ' 

I IMS • Alpha Micro • Cima rron • Van Data • Durrango • Dynabyte • Osborne • • 
I Briareus • MCBA • Apple • Grea t Plains • Emerit us • TCS• 1 •I W~ Suppo11 2 15 S~terr» Nol L1w:<l l-1 1e, 5o U Yoo Don' t Stt Yolll 
I ~ohwar<> I-le•• Call foll Fr~ For A Fr e Sampl~ Pac et 01 Fo1m~ 

I For Your S.OhwAre. 

• SHEERCUT• WORD PROCESSING LETIERHEAD • SHEER CUT LETTERHE AD FROH CHECKS TO-GO USES A HEW PROC SS TO 
PRODUCE CO HTIH UOUS fORH PAPER THAT TR IHS CLE AN WHEH BURST . 
NORH AL COMPUTER PAPER USES Fl VE PERFOR ATIONS PER lHCH, BUT 
SHEE R CUT USES A HEW TECHNOLOGY TO PRODUCE ao PERFS OR 
"TIES" PER I NCH. THIS PRODUCES A VERY CLEAN AHO UHIFORH 
EDGE WHEN BURST, AHD IS ECO HOH!C AL IH BOTH SHALL AND LARGE 
OUAUTITIES. SHEER CUT IS AVAIL ABLE OH A STOCK FORH BASIS 
IN FOUR "CLASSIC LAID" PAPERS, OR IN AN Y TYPE PAPER OH A 
CUSTOM ORDER. EVERY OT HER FORM CAN BE I HPR I HTED TO PRODUCE 
COHTl NUOUS FI RST AHO SECO ND SHEETS. BLANK PRICES ARE $60 
FOR 1, 000, $23 5 FO R 5,000 AHO $400 FOR 10 , 000 , WITH 
I MPRINT l MG, DEALER, AHO VOLUHE PRICING AVAILABL E. 

CONTINUOUS AND SNAP-OUT 
TAX FORMS 

Call For Your Free 1982 Con­
tmuous Tax Form catalouge. 

_J ~Checks To-Go 
CALL TOLL FREE NOW: (800) 854-2750 IN CA (600) 552-8817 

(714) 460-497 5 

- !ii 8384 Herculf"S SL • P.O. Box 425 • La Me~. CA 92041 

l'T-J Your Assurance of Value and Service. ~ 
25 4 November 1982 © BYTE f'ubJicotio"' Inc: Circ le 75 on lnQulry ca rd. 

logical possibility. The video monitor 
would make your eyes applaud if 
ana tomy permitted. Mass stotaf; \s 
ample and reliable . The Victor 9000's 
abundance of standard hardware 
means tha t y ur four expansion sl ts 
are really free ; even with 896K bytes 
of RAM, two slo ts remain free. You 
could have all tha t memory, a Win­
chester contro ller, and a network in­
terface board withou t the added bulk 
a nd expense of an expansion chassis. 
Th e co mp any i s offering a 
remarkable range of software, in ­
cluding more than one program for 
word processing, spreadshee t calcula­
tions, and (soon) database manage­
ment. 

You can personalize the computer 
with the util ities for programming the 
keyboard a nd designing character 
fon ts fo r the display. The CODEC 
voice-outp ut system stimulates the 
imagina tion, especia lly when and if 
an input board comes along. Will 
Victor design software that enables 
the Victor 9000 to read a let ter aloud 
in a real human voice wh ile you 
p roofread the final copy? Will the 
Victor 9000 support spoken electronic 
mai l? Will Victor enhance the time­
management program with polit 
spoken reminders? 

Given the choice between an IBM 
Personal Com puter with two of its 
standard floppy -disk drives and a 
Victor 9000 w ith two of its standard 
flo ppy-disk d r ives, I would take the 
Victor 9000. The Victor is clearly 
superior in qua li ty of display , 
amount of standard memory. stan­
dard number and versati lity of 1/0 
ports, and number of available ex­
pansion slo ts. The prices of Victo r's 
memory boards and Winchester disk , 
however, would give me pause and 
may hamper Victor 's marketi ng eF­
for L 

Finally, two in tangible reasons fo r 
buying a Victor 9000 deserve men­
tion . First, the Victor 9000 is 
everything to Victo r Business Prod­
ucts, not the "low end " of a long line 
of computers. Second . own rs of the 
Victor 9000 will have the pleasure of 
k nowing that new products and 
enhancements for their machine wil l 
be coming from a design team headed 
by Chuck Peddle. • 
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Why not have the World's 

Best DBMS for your computer? 

Choose MOBS III. 


MDBS Ill runs on hundreds of 
computers including: 

• IBM Personal Computer • IMS 
• DYNABYTE • ALTOS 
• TRS-80 Model II • PDP- I I 
• APPLE II • WICAT 

MOBS Ill is the most powerful and flexible 
DB/i1S for micros and minis. 

Based on the latest innovations,MDBS Ill 
is the only DBMS-in the mainframe, mini, 
or micro world- that surpasses relational, 
hierarchical andCODASYL data structures. 

M.DBS Ill-The cost/performance 
leader 

MDBS Ill can usually cut application 
development lime by 80%. Its many devel­
oper-[riendly features provide the key to rapid 
development of nexible, high performance 
applications. 
High Power-Defines data structures naturally 
and conveniently without relational redun­
dancies, thereby assuring data base integrity. 
Allows direct, named representation of many­
to-manyand recursive relationships. 
Increased Productivity-Powerful conversa­
tional query system. Generates reports 

ISE-USA, Inc. 
85 West Algonquin Road, Suite 400 
Arlington Heigh ts, IL 60005 

D Please have an authorized ISE-USA Sales 
Representative contact me. 

D Send__ set(s) or complete docu­
mentation ($1QQ plus $1Q shipping and 
handling per set~• 

D Send __ set(s) of "How to Evaluate 
and Select aDBMS" ($5 plus$] shipping 
and handling).• 

D Send free brochure. 
Prices subject to cht1ngt withcU1 llOOC't'. 

(OMJD/iOO. 

Compu1~1'S courtf!syol Computer Mart. Ann Arbor, Jio~I. 

automatically in response to simple non­ Offered by: 
procedural statements. Supports virtual International Software 
tabular end-user views, without costlydata Enterprises, an inter­
redundancies. national consortium of 
Improved Protection-Encryption, password the world 's leading software and consulting 
assignment, and read/write restrictions down firms, providing developer-friendly tools 
to the field level. Crashed data bases may be for building user-friendly applications. 
recovered automaticallywithout data re-entry To find out whether your computer runs
through special transaction logging and MDBS Ill, contact:recovery. 

In the U.S. and CanadaExtensive Portability- Applications are easily ISE-USA
transported across hardware environments 85 West Algonq uin Road, Suite 400 
- allowing a single,uniform approach lo Arlington Heights, IL 60005 

(3 12) 577-6800 application development. 
In !he United Kingdom and IrelandOperating Systems and Machine ISE-PACTEL 01-828-7744 

Environments In West Germany
CP/M. MP/M: Z80 UNIX, XENIX.etc.: Z8000 ISE-ADV/ORGA 089-1 92-071 

8080 68000 Jn France 
8085 8086 ISE-CEGOS 620-61 -61 
8086 PDP-I I In Sweden 

ISE-DATEMA 08 834020 8088 RSX- I JM: PDP·l 1 
In NoTWay_MSDOS: 8086 TURBODOS: Z80 v ISE-DATEMA 00947 267-0880 8088 TRSDOS (II): Z80 In Finland

IBM PCDOS: 8088 ISE-TIETOTEHDAS 0-5261 

In Swirzerland and AustriaDeveloped by:
Micro Data Base Systems,one of the ISE-ADV/ORGA CH-041-232 -360 

world's leadingsoftware R&D firms, t : ELSEWHERE 
ISE-INTE.RNATIONAL (317) 463-4561 creators or SCREEN MASTER. 

C' and other finesoftware products. 

Processor___________.Qperating System___________ 

Nam~----------------------------

Tille_________________,Phone(--l-------- ­

Company____________________________ 

AddrS>-----------------------------
CJty______________ ,sta~--------ZIP----

D Check enclosed 0 VISA r MasterCard 

Card i'fo. .Expiration Date __________ 


Signature ___________________________ _ 

66442•1ndiana Residents add 43 Sales Tax. 

MOBS Ill. SCREEN ~\ASTER 4nd C' are TtMemerks of Micro Dete 13.ns~ Sy;tems- Inc. OVNABVTE Is o ~ls.tercd Tradema1k ol 
DYNABYTE: APPLE 11 of APPLE: At.:roS ol ALTOS: CP/M, MP/M o( Digital Rosco rch:TRS·80. TRSDOS of iondy: MSDOS. XENIX of 
MIC'fOOOI~ UNIX of \Ve•tem Electrlc: RSX· 1 IM. PDP· I I ol Digital Equipment; IBM PC. PCDOS ol IB/>\: ZBO ol Z~og: TURBOOOS ol 
Softv.· re 2000: IMS of lndustriol Ml<:ro Sy•1ems. 

See Us At COMDEX-Nov. 29 -Dec. 2 , 1982 Booth # 3260 
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Chuck Peddle 

Chief Designer of the Victor 9000 

A candid discussion on microcom puter design , marketing, 
and the industry's future. 

More than any other person , 
Chuck Peddle deserves to be called 
the founder of the personal com puter 
industry. After getting a bachelor of 
science degree in engineering physics 
in 1959, he worked for 11 years for 
General Electric in all aspects of its 
comp1.1ter en terprises. In 1970, Peddle 
started a company to make intelligent 
terminals. "Too early," he now says, 
He started a word-processing com­
pany in 1972. "T oo early ," he now 
says . He tl11m went to work for 
Motoro la, where he participated in 
tlrn design of the 6800 microprocessor 
family . Peddle did the architectur2 
for all tfie peripheral chips of the 6800 
and al/ the 110 (inp11t/ oi1tput) struc­
ture. The 6820, a pen'pheral interface 
adapter (a parallel 110 chip) , sectired 
several ftmdamental patents in tltat 
area . 

Peddle took a team from Motorola 
to MOS Teclinology in 1974 to do a 
low-cost microprocessor and was 
chief arc'1itect in the design of the 
6502 microprocessor and its family of 
chips . By producing the 6502 and sell­
ing it for only $25 while other 
semiconductor !rouses were saying 
the price would never fall below 
$200, Peddle made the personal com­
puter possible. 

Tl1e 6522 , the PIA (peripheral in­

256 Nov•mbu 19112 0 SYTE l'llbli<'1Uans In<" 

Phil Lemmons 

Wesl Coast Editor 


terface adapter) in the 6502 family , 
extends the concepts in the 6820 by 
adding some integral timers and 
shifters as well as ot/ier features . The 
6522 appears in several places in the 
Vic tor 9000 (see ''Victor Victorious, " 
page 216 of tliis issue). 

MOS sold 6502s to Atari and 
Steve Jobs , and then Commodore 
bought MOS Technology . Peddle 
transferred to the West Coast and 
started Commodore 's systems 
business. At Commodore , Peddle 
developed the world's first personal 
computer, which lie designed to 
Radio Shack's specifications . In 
January 1977, Peddle s/1owed the first 
PET to Radio Simek al the Consumer 
Electronics Show, Radio Shack and 
Commodore were unable to make a 

deal. Radio Shack did its own 
microcomputer , Commodore 
brought out tlw PET, and Steve Woz­
11iak made ti-re 6502-based Apple 11. 
Tl1e PET a11d tile Apple 11 were 
simultaneously a11no1mcecl to the 
pt1blic in 1977 at the West Coast 
Comp11ter Faire, Apple shipped Ap­
ples first , but Commodore sl10wed 
the PET first . 

Peddle has since left Commodore, 
founded Sirius Systems Tecilnology, 
and designed the machi111i sold in 
North America as the Victor 9000 and 

els.ewhere as both the Victor 9000 and 
tl:e Sirius 1. BYTE's West Coast 
editor, Phil Lemmons, interviewed 
Peddle la te in July 1982 about his 
goa ls in designing the Victor 
9000/ Sirius 1 and about the direction 
of t/ie microcornp11ter industry i11 til e 
next few years. 

Pl What were your general goals in 
designing the Victor 9000/ Sirius 1? 
Peddle I think there were three 
generations of microcomputer prod­
ucts. The firsl gene.ration was the 
board-level comp uter, like the 
KIM-1, which was the thing that we 
did at MOS Technology, the Apple I, 
the Systems Group-that kind of 
computer. They were really hobby 
computers, meant to be used by peo­
ple looking to develop compute r 
skil ls. 

The second g~neration-the PET, 
the Apple II, the TRS-80-were 
designed as stand-alone, plug-'em-in ­
and-they-work computers for people 
who wanted to have computers of 
their own, for whatever reason . The 
evolution of that kind of product into 
high memory, disks, and so forth , 
leads you to see that those products, 
which had rea lly been conceived for a 
different purpose, were starting to be 



power, synchronous com- Cliuck Peddle 

munications , and high-resolution 
screens, a product that would be 
designed to be used as a desktop 
machine in an office network. It was 
going to be used professionally . It 
was an office product as opposed to 
these other products. 

We felt that several develop­
ments-the new architectures of new 
micros, the dropping prices of 
64J<-bjt RAM {random-access read / 
write memory] chips, what had hap­
pened in floppy-disk capacities, what 
was going to happen in hard disks , 
what was going to happen in net­
works - basically gave us the oppor­
tunity to design a new generation of 
product. So the goal for the Victor 
9000/Sirius 1 was to have a true, very 
competitive, desktop, entry-level 
product that could be marketed by 
the office-products dealers but would 
also be sold by a sophisticated com­
puter dealer as really a replacement 
for the higher-end applications of the 
personal computers and the lower­
end applications of the pseudorrunis 
and minis. That's a very crisp market 

definition, a very crisp generation 
definition. 

PL How long did the design of the 
computer take? 
Peddle We fundamentally formed 
the design team in late December of 
'BO and started operations in January 
181. We showed the first prototype 
product in April of 'Bl. 

PL How many people were on the 

design team? 

Peddle Basically about eight people. 

lt grew after that as we built things. 


PL What processors did you con ­

sider and why did you choose the 

8088? 

Peddle We looked at the dual 6502, 

which was fine except there was no 

programming base- a small base in 

Europe, but none in the United 

States. We looked at 6502 and Z80 

combinations, which would have 

given us an Apple look-alike and a 

CP/ M look-alike. But we concluded 

that the memory-management prob-


used heavily in business, 
where they really had a lot 
of limitations. 

PL Forty-column screens, 
that sort of thing? 
Peddle Well, just the 
whole concept. They were 
aimed at a different mar­
ket. If you look at the 
VlC-20, it is really the 
originaJ PET repackaged at 
a lower price- that kind of 
thing. 

We believed that a third 
generation of microcom­
puter was coming that 
would be compiler­
oriented , would have 
multiple high-capacity 
disks, lots of compute 

lem, while it was solvable, 
would lead to the sort of 
machine from which a 
software base would not 
naturally evolve. If we 
were a world leader, like 
DEC or some finn IJke that 
which has its own propri­
etary software, it might be 
worthwhile. But these two 
approaches wouldn't satis­
fy our software needs. 

We then looked at the 
Motorola 68000 . You 
know, even though I'd 
been with the Motorola 
family from almost the 
beginning, the conclusions 
were that product was 
never going to be as cost­
effective as the lnteJ 8086 
fa mily was going to be, the 

support languages were not there at 
the time, and the 8088 was a very in­
teresting alternative to the 8-bit 
micros, which we felt we had to com­
pete aga1nst from a cost standpoint, 
but the 8088 also had the ability to 
migrate upward into 16-bit software . 

Pl ls there an 80286 llnteJ 's new 
very high performance version of the 
8086] in your future? 
Peddle There's anything that Intel 
does in our future . 

PL The standard memory in the 
Victor 9000 is 128K bytes. Is that true 
of the Sirius 1 too? 
Peddle Yes, the Sirius and the Vic­
tor both. The business strategy for 
that is very simple. Victor was literal ­
ly with us from the time we started 
Sirius Systems Technology. The com­
pany was a partnership. We talked to 
Victor within a week after we formed 
the company-

PL It's more than the traditional 
OEM relationship? 

Novemt- 1982 © aYrE Publka tions ln.t 257 





Peddle------------=---=-_,.,---------=-~-=~~ 


Peddle That 's right. Victor and 
Sirius were partners right a t the 
beginning. We talked about the con­
cept. Our business trategy was to 
compete for Victor's business with 
Japanese companies, giving Victor 
the same kind of pricing th y would 
have gotten out of the Japanese. Let­
ting them build a volume base for us 
in the United States. while we, 
because of our special knowledge of 
the international market , would con­
centrate ou tside the United States 
market. We were trading volume for 
sp cialized market, in this case, to get 
higher profit margins. The decisions 
that went into the computer design 
were always based on this premise . 
Therefore, the boards in the Victor 
9000 and the Sirius 1 are the same, the 
power supplies are the same. It 's 
basically the industrial design tha t's 
different . 

PL The 128K bytes of standard 
memory was a huge amount a yea r 

ago, and it's still a lot, for tandard 
equipment. But now that memory 's 
go tten much cheaper, are you th ink­
ing of add ing more memory in rder 
to take advantag of the new 
operat ing system irnpro ements Lhat I 
keep hearing about? 

The Victor 9000 has 
the smallest footprint 

of any word processor. 

PeddJe Remember two thing~ First 
of all , we offer the most mem ; y ex­
pansion in the market. 

PL Something like three quarters of 
a megabyte? 
Peddle lt 's more than that, it's reaJly 
over 900 kiloby tes . We hav an­
nounced a 256K version of the 
machine tha t we're curren tly supply­

ing with a 128K expa nr1 n We re 
shipping all of Lha l e ·pan ,,10n pr d­
uct , and s the answer i5 that w .>ee 
an evolution for th development 
machines .. lm c t :?xclu ively t 2561<. . 
and som lev I of appli tion 
machines to 256K. You 've got to 
watch it . Th market's such that 
wher. you have t compete against 
th12 lBO and 6.)0.l machin s, you 've 
g t to be ca reful not L have to 
much in y ur base line machine when 
you have tog in - -at least on a price­
quote basis - agdins t these machines 
with a lot less capabil ity , and we're 
able to com close in price. 

Pl After you decided you wanted 
to have ~omething in the range of 1.2 
megabytes of floppy s torage, w hy did 
you choose 5 % -inch drives instead of 
8-inch? 
Peddle Cost, packaging. The Victor 
9000 has the smallest footprint of any 
word processor in the marketplace, 
much less any personal computer . 

MICROSTAT® - Release 3.o 
MICROSTAT® + baZic® =PERFORMANCE 

The best just got better! MICROSTAT has bee n the 
leader in the statistics field for microcomputers since 
1979. and the new release 3.0 outperforms and is 
noticeably faste r than previous vers ions. J ust a few 
of the fea tures inc lude: 

GREATER ACCURACY 
BCD with up to 14 digit precis ion ; 

PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 

FASTER EXECUTION 
Calculation time great ly reduced; 

DYNAMIC FILE ALLOCATION 
Data can be inserted , added, or de leted: 

SPECIAL PRICE: 
For a limited ti me get MICAOSTAT plus baZic 
com ple te with program disk and documen­
tation for each for $395.00, save $50.00! 

The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M'" and 48K of memory. Available formats : 8" SD 
disk or SW' North Star only. Check with your dealer for 
other formats Also ava il able for : Microsoft's Basic-80' ", 
North Star DOS and IBM. For more Information, call 
or write : 

ECOSOFT INC. 
P.O. Box 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 

MICROSTAT 11" r~l$tlil' G:d lra~om.ar'lf. oi ECOSOFl, INC 
oaZ•c Ls a rog1s1orod lrt:domar'o( o f MICROMIKES. INC 

C P/ M 15 11 rog•s.tured t r11d 11 m.or).; o f D IGITAL RESEARCH 
Butc· SO 1-s a registered tn1d111 mo' ~ o• MICROSOFT 

Circle 169 on inquiry card. 

HEW SOFTWARE FROM 
Single SOURCE Solution™ 

WSMXSO·VERSION 2 .1··$39.9 6 
WSMX80·Veralon 2 .1 ·i5 111 print proce11oor whicti extend• I~• c41pab1lltrt!i1: or 

Word Stlf• ta opti"11H t.he prmtlng foll1Uf8( or the Mx-.eo· The ll!)(Ua comm1ri.d1 
l nc1UCf-tt Cta•ll n" prfnlinQ 011 llhl)fy QIQ'!!l t HYing f nl httlljJtH., chlfn ng dlfl1r11n1 
f1IC1i 'o' "-Ontlnv-ou1 pnnot~ng, ch.ang•n.o 11riktovereh1rtcttr. pirovld~ng an .ohern~u• 
Groe~ chnraictor .sa-1. 1nd ,eda.ffn1ng coruro' c:t\lracte1t. WSMXBO ti ld8.ll foe 
compte~ lonnul11. Full :1Yb 1uper,c1ipt!L 
INFOSOFT ACCOUNTING SYSTEM· Vers ion 4 .2· ·$760.00 

The INFOSOFT ACCOUlfTIN<l SYSTEM·Vor><on 4.2 i• m•oiJ·drlllen. AnnDol 
aglno of accoLmtl. per1onal~21tion for different terminal tYpH, lncl~das AP. AR. 
P.GL.. bi:mk 1cccun1 monitorl"'1· po/nt•ol Hiii for nlu 109f:J1a r-1:. 1tw1.n1·ory. 1puei1 I 
buyon mu. 

SUPERMACLER· Vors ion 3.7 ··$99.60 
SLIPERMAILER•Veralon 3 .7 i1 a da t1b1H man_agement 11va.u1m fof u11mbl1ng~ 

printlng maJllng H,1t1 end md;in g addreH l11bel1. Sordng 11 po.11uDIAI by name-. up 
codi!. 1nd ainy othttUHt·dGfin.1d p1r11meH1•. SUPERMAtLE~ cain .. t, ~ P' ott 1ub--llStt­
fsom th-e mu(Ot Jl• t o.nd m1v be ci:infig~ed ro on.e of sever11·d i'•k e•P•t•oe:.s_ 

IN FOSOFT CHIROPRACTIC BILLING SYSTEM 

Version 2 .0··5600.00 


Tho INFOSOFT CHIROPllACTIC BILLING SYSTEM provldoa • 11rnpln "'"""" 
c:ln~t1n birnng. avnom ror Chhopt1cEIC off CH w 1h mu1op1D pracE1c1oners. i he 
INFOSOFT CHIAOf>llA.CTIC BILLll'l(j SYSTEM •llow' the UHi 10 view oil UHi· 
me!'lu fo,1 p$1U!lllt ~" • O~\f'•fu1,on~h. anierd11ly 11"1fann1~on,.. ll11 ~.atJontt 1 ernot'1!ew 
piitlenu, so" the p1tien1 ~1la, c:h1ngt1 thct deu:riptloq of 1 tle1tmt1n age tha 
1ccou"ta 11ti;;•1v•b11. m11rg11 fi111. pnn~ l1b•I•, pri"1111t1•1m•n·u. •nd •udl• npDrtl 
An in•onto"" or HhliCH •~d produeu m•~ b• ~epi. A dotot>•u ol ZSOO P•<·•~I* 
rnov be f-:OI>'• O-" 1 11ngle q~d d1d:eue, 

CYNTHIA··S149.60 
CVNT\.4 1A. a d1t1bna m1n.tQttnen t 1yt1tm wl•h ~ntanictJ\lf! QUerle1.- 1110'-"t Iii 

us.et-dl!lhnablt!' :1yt1t.1tm tor cra1tlng order or 1rnihes-l11 ou1 orcJl1os.. Al• p11111mi11tt rs 
ind dn11aef't1Y raQ ult•m•ntt may be de:l ln1d by the UHr. Eac.h on rv ltun "11._, btt 
11\ill'gt:d' w 11h 0 1k1u 11.lmau m •• 

EPR INT··S29.96 
EPRINT 1ltgW-1 th• u1e:r oft.he Ep10" MXSO • f1,1l l command' o·f tha prln,.,, 

nc~udmlil com:P1111H1d ,prliitirtg. oaub1Hltl1':e. end ernptt.Hlted o"nhng. Wdh us-e.c· 
ulecuibh!: w•n~c.•1 a.nd hnr1m...,t.1I aba:~ 

MSIPRfNT· -$29.96 
MSIP l~T 1llow1 tll• """ ul lhe ~sr full ccmm1nd ol tho ~linter. Including 

CiOJnPrtlUOd prl ntln,g, doubl1•, rlke. ind ampt-11IHd pn"hng1w11h uter-1el1c.•1b•1 
ven lcal 11ind horiz.on111t t111b1. 

SBAPR EP··-Verslon 4 . 1···S600.00 
SBAPRE P, V4ert lon 4 , t 1-. • complt1to miih1P·drl\11n .P•chga 1htt ptl'p.,11sall or 

di• pagerwork ro-r 8 Small Bu1in111 A.dm tnl1ttetJOO toa.n. 
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COMPUTERSCOPE 
DIGITAL STORAGE OSCILLOSCOPE 

Features: 

• High Resolu tion/High Speed A/D inputs 
• 4 Channel Software Support 
• Continuous or Single Sweep 
• External Trigger Capabi lity 
• Waveform Storage on Dlsk 
• Pretrigger Viewing 
• Hardcopy Output 

For: 

• Automatic Test and Measurement 
• Laboratory Data Acquisition 
• Transient Signal Analysis 
• Frequency Spectrum Analysis 
• Digital Signal Conditioning. and Enhancement 

Pu rchase our complete COMPUTER SCOPE package for $3495 
or combine your microcomputer w ith our APPLESCOPE hardware 
and SCOPE DR IVER software to create a tota l data acqu isi tion and 
analys is system for only $695 . 

APPLESCOPE INTERFACE 

Choose ei1her our original dual channel 8 bit 
APPLESCOPE-02 or our new high resolution 
single channel APPLESCOPE -H Rl 2 pa ck­
ages lor $695 or combine up lo 4 APPLESCOPE 
·HR 12 circuil cards in a high perfo rmance 
multichannel data acquisillon system. All 
APPLESCOPE inlerfaces are ful ly program­
mable and include our SCOPE DR IVER Optional data analysis soltware from our 
software, external trigger adapler and BNC SCOPE DRIVER LIBRARY may be purchased 
Input conneclor. lo make your COMPUTERSCOPE a true data 

analysis instrument including: 

The APPLESCOPE-02 features 
• Frequency Speclrum Analysis (a FAST FFT)

• Single or Dual channel trace • Harcopy (Conl inuous Strip Chart Record) 
• B bil A/D converters • Autocorrelation I Box Car Integration 
• 3.5 Mhz. Maximum Sample Rate • Pu lse Rate I Frequency Measurement 

(1.75 Mhz. lor dual trace) • Post Stimulus Time Histog ram
• 1024 Sample Memory • Time Interval Histog ram 

• Signal Averager 
The APPLESCOPE-HR12 features 
• 1 2 bil A/D converter COMPUTERSCOPE PACKAGES 
• 1 Mhz. maximum sample ra te 
• 20 46 Sample Memory For Ihose persons looking for an alternative to 
• 4 Channel Soltware support e~pensive dedicated instruments we offer 

comple1e COMPUTERSCOPE packages 
begmning al $3495 which includes; 

When combined with an APPLESCOPE Inter­
lace our SCOPE DRIVER software creates a • 46K Apple II+ or 64 K Franklin Ace 1ODO 
turnkey (NO user programming required) • Disk Drive wilh DOS ;3 .3 Controlle r 
Digital S1orage Oscil loscope including; • High Resolurion Green Screen Monitor 

• High Resolution Graphics Printer 
• APPLESCOPE D2 or HR 12 Package• Complete Trace Setup and Sweep Control 
• Scope Driver Library• Digital Voltage readout and real time DVM 
• Scope Probes • Waveform slorage and retrieva l rrom disk 

• Hardcopy (Screen Dump) 
Cal l or write for ou r free data sheets or better • Digi tal Signal Conditioning 
yet purchase our comprehensive demonstra­• 16.384 Sample Memory 
tion diskelte lor $10 lo find out why our(OMA 10 Appte Ram under 28 Khz.) 
COMPUTER SCOPE is the state of lheart Oigilal • Waveform Man ipulation 
Storage Oscilloscope for the 80's . (Scrol l, Scale and Olfset) 

• MATH PACK - (Add, Subtract, Invert or R.C. ELECTRONICS INC.
Mulllply Input channels) 

5386 Hollister Ave. # D 
• AUTOMATE - User program Interface for Santa Barbara, CA 931 11 r;::;:-1

easy access lo SCOPE DRI VER roulines IVisa J (805) 968·6614 ~ 

Peddle-------­

Pl And that couldn't be done with 

8-inch thin-line drives? 

Peddle No. The form factor on that 

design was very , very compact. It 

was designed to sit on the side port of 

a secretary's desk . Remember our 

primary market is Europe, and Victor 

wants to be a factor in that market 

too, and therefore we had to meet the 

latest European ergonomic standards . 

Packaging 5 1/4-inch drives led much 

more easily to that. Typically 

5 1/4-inch drives are cheaper by far. 

We believed tha t we could pack the 

5 %, and we could get enough capacity 

into that size on the basis of tech­

niques that we'd used previously. 

And we were able to do so without 

any sacrifice of system reliability . In 

fact, we have a more reliab le system. 

We've done some tests on alignment. 

We're less sensitive to alignment 

problems than normal 48-tpi (tracks 

per inch) drives. 


Pl I had the machine for several 

months, longer than I intended, for 

several reasons. I tried to do things 

with huge files to cause problems, 

and I haven't been able to generate a 

single disk error. So I'm convinced . 

PeddJe Yes, if you look at the way 

we 've done it, the systems concept is 

much more inherently reliable. We've 

got a very tuned phase-locked loop, 

which we're operating very effective­

ly at a single frequency, but we have 

none of the normal droop and signal­

to-noise problems that most disk 

drives have because we 're really 

recording at constant density all the 

way across the disk . 


Pl The constant linear speed is a 

factor too? 

Peddle Right. The combination of 

the phase-locked loop and the con­

stant linear speed is unique . 


PL ln order to include these two 

characteristics, did you have to 

design your own disk-controller 

board? 

Peddle Perhaps, but quite frankly , 

the system is op timized for cost as 

well as performance. We get higher­

capacity disks and higher-resolution 
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•553 ~ The BASIC 

e Conversions Handbook fo r 
Apple TM , T RS-00 1'M, ond p . rn.r 
Users 11\rnin ffonk) A r:ornp lntn gidrlP. In 
nunvf:r lin g App lti II and PET progra ms 111 
TRS-80. TRS-60 nnd PET progr!l tns l o 
Ap1JI JI , und TRS-60 <111d /\µpie II 
prngrnms to llE:T_Equivalent comnrnnrls 
arn lis ted for TRS-80 BASIC (Model 1. 
L 1·cl rn.Applesoft BASIC. nnd PET 
HJ\SIC. ns well as 11a ri111ions for T RS-80 
Mmlc\ Ill and Apple Int gor BASIC. Alsn 
(lcscribos v;1ria lluns ln grnphics 
capabilllies. $8.95 

a NSIOll Basic BASIC: An 
~ • Introduction lo Computer 
Programming in BASIC Language, 
2nd Ed. (Coa n) Over 100 sample 
programs present the essen tin l ·1ntemm1 1s 
ur llASIC. Each new language SllJ lemen l 
or i_;apahilily i ~ dcurly nxplri ined ill lhc 
lime ii is ri rs t used in a samp le 11rogrAm. 

Ever ser: lion is fo ll owod by prm:tic;o 
problems; solutions lo oven-numbered 
problems ;ippear in lh e tex t and 1he 
rumaindnr in the soparnte T!lilchur's 
Guide. $1 Z.95 Teacher's Guide, 11!>108 . 
$1. •HI 

3. •r;11so Advanced BASIC: 
Applicalions and Problems 

[Coornl " __ . a useful tex tbook to 

1h stud nl in a follow-up cuu1·se. or lh !l 
l'roµrnmm c r acq111ring Br\S IC as h is 
second or lhird l;111guag • - .. well nbovu 
!l\'Ornge ." Orrin ''ror;as~!ng IJigesr. 
i\dv, ncocJ tu hnfques a11d applic;llions. 
including r:oorcll1rnte geo me try. 
Slll[l ltlllces e nd serins. polynomia ls. 
gl'aphing. simu l111i1111s. ~nd g11mos. $12.75 

Al)plo Is a regls""ed tra~emarl< al Apple Compulm 
Comcany, Inc... TRS -80 I& n reg 1s1ored lro.demark ol 
Radio Snack. Inc .. a division ol Tandy Corpornllon; 
PET (Sa <aglstcrod trac!em~r11 ol Commodo<e 
Business Machines: ncrne am ll lllalod "''1111 Hay<Sen 
Book Comp.any , Inc. 

4. 5760 BASJC Fr-om the 
Ground p (Simon) Explore~ 

compulors anrl lhn BASIC hrnguuge 
simpl~· · 1-,1i1hou1 r quiring th e roader lo 
have a heavy math c11111tlcBI background. 
Cov rs on verslun of each or llrn BAS IC 
s l11lemrmts mid puinls ou l variations. 
Im:ludos tl .~orcisos nnrl pl'Ohlems. ;i 

glo ·s;Jry, and a su ru urnry oF llASIC 
stulemcnLs, $12.95 

5 •511M Tbe BASIC Workbook: 
• Creative Techn iques for 

Beginning Programmers (Sr:homnn) 
An inlr11ductiun lu 1:1 1\StC using 20 ke, 
co111mnnd s and s ta t mcn1s. Students 
qulak ly d iscover how muny rJroblems c:an 
bo solvorl amJ how many worknble 
algrirllhms can he co nslructed . Sruclonts 
nlflstc:r lhc f11ndnnmn l 1ls of BA IC 
th r ugh di~tOl' f•ry ralht r han exposition. 
$8.95 

6 •.> r:.2 sing Microcomputers 
• in Business : A Guide for the 

Perplexed (Vllil] Essenti a l bnd:g r1111n<I 
briefing for 3 11 .V purdrn~CI' of rnkro­

CDlll flll ler S Slc-111ts or so flwnn . In l1 r;is l ­
ntOl'il'l!( style. w1lho111 Ilic usual b11)(1.­

words 11 nd h;r.h n lr:al jari:on. Vml 11 11swms 
lhc mos l oflr.n asknd 111wstinns. $10.95 

7 ou11i1 BASIC Computer 
• Programs in Science a nd 

Engineerin [Cildr.rl 1\ collu c: tion of 114 
ready- to-run BASIC 1 rogrnm - for lhc 
hobbyist <ind c ngincer- progrnms for pur· 
l'unning s1n1is t ical opcm1rions s11 c'1 a~ 
means, slanclnrd clev inlions..u rv11-fit1i u1,1. 
and lnlerpolalion: prngrnrns lha1 d1!si n 
a nte nnas. filler~. aHc nuutors. rnllf t: hing 
nclworks, plol ting. nnd his logrmns. All 
progrnm · hnvo been 1e-1nd and am fairly 
u niversa l. $11.95 

8 
 ~s 15 BASIC Computer 

• Programs for the Home 

(Sternberg) Over 75 prn t: lic:al ho111e 
app licnlion programs useful lo lhe novice 
or ex.porl enced co mp uter owner in 
lncrn11sing lhe usel'ulness or 11 ny home 
computer. Ench program i ~ rloc: ume111ed 
w ith fl clesc:r ip ti on or ils functions ;ind 
npera tion, a l i~ling in BAS IC. n sy rnb!ll 
tab le. sam ple dal11. and ~am plu ou lpu L 
$11.95 

9 / ,.lo BASlC
• J e Computer 

Programs for Business, Vols. 1 & 2 
{Stomberg) 1\11 i nv~ luab l e11ari > t uf 
app lication programs lo m~k!! your 
111 icrncompu tor p11y l'nr llsulr m1 soon as II 
cn l rs your n ffi co. Em; h pru i:,wn m is 
rlo1~ 1111rnnlod wi1h 11 dascrip lion of ii 
funclion s ind opcra llon . " l isting in 
BAS IC . -ii s~· mbol tahlc. sample data and 
SIHnple out put. 
115152, VOLUME 1, $12.50 
New! 115178, VOLU ME 2, $13.95 
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Peddle-------------------------------------------------------------­
screens. We consider our forte to be 
systems design . That's what we 
are-systems designers, systems ar­
chitects, as opposed to just logic peo ­
ple . We have a mixture in our com­
pany of big computer people and 
microcomputer people, specifically 
for the purpose of doing a better job 
of systems architecture from the top 
down. 

PL Why did you use the 6522 
parallel 1/ 0 chips for the disk-con­
troller board and other input/output? 
Specific design virtues? 
Peddle Yes, basically. We used 
them for some things we do with 
printers and particularly for our 
parallel ports. Look at the way we did 
our IEEE or printer port. We needed 
to have the ability for our I/ 0 devices 
to be glitchless when we change states 
and directions. Intel parts aren 't. 
Motorola parts and MOS Technol­
ogy parts are, because we designed 

them that way. By the way, I used 
Intel parts to begin with. Had to 
redesign. 

PL Why did you choose Group 
Code Recording [a technique of com­
pressing data by squeezing out zeros] 
as a method for increasing disk­
storage capacity? Were there other 
options? 
Peddle No. We proved to ourselves 
long ago that Group Code, with the 
higher bit densi ties and the kind of 
recording scheme we had , gave a 
much more reliable recording. It's a 
question of reliability as much as it is 
higher capacity. 

PL Is the encoding itself done in the 
BIOS [basic input / output system]? 
Peddle o, it 's done in the disk­
controller chip tha t does the speed 
con trol, and yeah, there's a small 
amount in the programming. The 
system is really a combi nation of 

micro- and mult iprocessing, if you 
will. Some pieces of the stuff are done 
in the chip itself. Some of it's done in 
a ROM [read-only memory] that's 
ou tboard - it's currently being im­
plemented into a gate array-and 
some of it's done in the outboard 
micro that 's in the controller. So it 's 
-I don' t like to overuse the term 
"systems design ," but in fact that's 
what it is. It really is a totally in­
tegrated design. You parti tion pieces 
of it bu t the focus is constantly ar ­
chitecture. 

PL The high-resolution moni tor is 
one of the computer's most striking 
features. A lot of computers now 
have separate RAM for the screen. 
Your computer has some screen 
RAM, but i t also gives the monitor 
access to main memory . Why did you 
choose that approach? 
Peddle First, cost. Second, pro­
gramming ease-the abili ty to move 

Niss·:M.. 
Your Source of Business Planning 


and Forecasting Software 

TOLL FREE HOTLINE MSSCAST™ 

NISSCAST is a sophisticated financial 
program and the firs! forecasling 
software for personal computers that 
incorporates seasonal adjustments. The 
exceptional structure of NISSCAST 
allows you to perform seasonal adjust­
ments on the historical da ta and view 
results with the graphics option. 

DEALER INQUIRIES INVITED 

PERSONAL COMPUTER 
SOFTWARE SUPPORT SERVICE 
NISS offers one full year of supp ort 
service for each program acquired from 
the company. This unique service pro· 
vides you with direct access to the NISS 
staff of professionals who will courte­
ously help solve software problems on 
your personal computer. Support ser­
vice agreements are also avai lable for 
business planning and forecasting pro­
grams acquired through other sources. 

n1ss 
NATIONAL INTEGRATED SOFTWARE SERVICES, INC. 

8800 East Arapahoe Road , Englewood, Colorado, 80112 

Call NISS now at 1·800·525-SOFf for 
your free software catalog and for infor· 
malion on our unique support service. 
You won't be left "friendless" once you 
license software from NISS. 

NISS supports its software when it is 
used on Apple 11 plus, IBM Personal 
Computer and TRS-eo Model 11 personal 
computers . 

Maximize your productivity and profit 
from a relationship with NISS. 

NISS i• a roglltered tr ademark of Na1lonal ln1egra1ed 

Software Se.rvkes. Inc. 

Apple II plu• ls o tredemork ol Apple Computer. Inc. 

IBM Personal Computer 19 o trodome rk of Intern•· 

tlonal Business Mochl.ne1. Inc. 

TRS·BO Model II I• o ltBdemork of The Tondy Cor· 

poroUon . 


1-800-525-SOFT 

In Colorado (303) 694-1994 

BY 11/82 
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TO MAKE YOURSYSTEM STAND 
OUT SAY IT WllH••• 
Jf your graphia package has these features: 
CHOICE OF IMPLEMENTATION 
a. 	''GRAPHlr ' - menu driven, user friendly, charts and graphs. Data easily edited. 
b. 	"COMMAND FILES'' - Free form ASCII command ti les or keyboard input. Build 

them with BASIC, PASCAL, WORDSTAR. SUPERCALC, etc. 
c. 	 ".REL We" attachment to compiled programs. 
d. All- methods are compatible and may be mixed. 
CHOICE OF MACHINES 
a. 	MICRO - zso,8085, 8080, with C P/M. 
b. 	 MINI - POP11 
c. MAINFRAME • compatible with CALCOMP and otner programs. 

WIDE CHOICE OF GRAPHICS HARDWARE 

a PEN PLOlTERS, HIPLOT, H.P .. TEKTRONIX, WATANABE, home duty, 

b. 	DOT MATRIX PAINTERS: EPSON, ANADE}(, DATASOUTH, C.ITOH. OKIDATA, 

IDS, NEC, etc. (all with MAXIMUM resolution). 
c. WOAD PROCESSING PRINTERS: DIABLO, NEC, OUME 
d CRT SCREEN DEVICES· TEKTRONIX monochrome & color, SCION, APPLE II 
SYMBOL GENERATION: Choose the standard DRAFTING or CAATOGRAPH IC style or 
the ornate character sets (Old English, Complex style, etc. - using the HERSHEY 
formals). Specify your own character set. Unlimited size. and/or rotation. left/right/center 
jusllficalion, subscripts. superscripts. 
COLORS: Up to 256 simultaneous colors, as available to the hardware. 
BARCHARTSi Vertfcal, horizontal, rotated. single bar, grouped or slacked for compari­
son, negative and pasitive ~alues, annotation and number of Hems - no practical limit. 
Include logos, overlays, etc. 
PIE CHARTS: Specified size and placement, colored and/or "exp loded" segments. 5eg­
ment notation automatically rotated and placed, values automatically scaled to 100%. 
X-Y LINE GRAPHS: Automatic axis calculation, aulomatic scaling, linear and/or logarith ­
mlc, with or without grids, tic-mark notation - fnleger, floating point , alphanumeric. may 
be rotated from the axis. Line type - "plain", point-marked, or points only, Maximum X-Y 
values - no practical limit, 
EXTERNAL GRAPH DATA: ASCI I Illes, scaled or non-scaled. ROTATED, ZOOMED, 
DIMINISHED, and/or ENLARGED. No practical maximum size. 
CHANGING DEVICES: All devices appear exactly the same to the system. All are routed 
through a routine that provides maximum resolulfon for the particular device used. 
Multiple de\lices allowed. 
NEW DEVICES: Implement a new device very simply with the "plotter compifer" included 
which allows the parametric specification ol most devices You may include your own 
driver routines 
INSTALLATION (CP/M only): Menll driven software puts it Into your machine. 
LICENSE AGREEMENT: One time cost, sir:igle machine license. 
SOFTW~RE SUPPORT: One year free update seivice. 
MANY APPLICATION PROGRAMS: 3-D graphics, scientific and engineering programs, 
WIRELIST/PCB. 

You hove a large, mainframe computer 
or you hove PLOlWARE-z. 

Circle 179 on inqulry card. 

PLOlWARE-z for 

MICROS. 

CP/ M APPLE 11 
(softcard) 

Complete 
Modules: $399 $299 

G RAPH IT/ 
COMMAND 
File on ly $199 $179 

Compiler 
Modules on ly $249 $199 

THE ENERCOMP 

COMPANY 


P.O. Oox 28014 

Lo l~ewood, Colorado 80228 


WOO) 988-1648 


Also Available Through 

WESl lCO 

The So/tfJilare &pre.H S.nifcc 
2~ Van Zant Slrei!I • N"""'alli, CQP.....chcut 068M 

(203)853-6880 •Telex 643788 
a,nd selected dealers. 
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As you know, one picture is 
worth a few thousand numbers. 

As you may not know, 
Apple.i Business Graphics 
software can generate more 
types of pictures, in more 
colors, using more data than 
any other graphics package. 

So you not only get the usual 
bar graphs and pie charts. You 
also get unusual bar graphs 
and pie charts. Sophisticated 
line and area graphs. Even 
scattergrams. All teamed with 
extr mely useful and powerful 
features- exploded views, 
unlimited overlays, floating 
tides and more. 

Apple VisiTrcnd/ pfsGraph 

Vi iPlot 


Gra1Jh 1)·/"'-' 
Linc 	 Yes Ye Yes 

. . 

, r 
Ve rticH IBar 	 Yc-s Yes Yes 
Homonial Bar 	 Yes 0 No 
idc·by-side Ila r Upto4 z 4 

Pie Yes Yes Yes 
Partial Pie Ye:; No 0 

Scaueri::ram Yes Yes No 
Curve Fittin~ S Kinds I None 
Daia Poml:! IMaxJ 	 3500+ 645 }6 

P/oru:r Vi rtually None H·P7470A 
Com1xuible Any Only 

'I (I • \_ 

Com/l<Jlil>k Pasail BA IC p(s I 'I I (· ·I ' " tl Cl 
c r 11'! Pl; • (lT· (File T>·r.oo 	 BASIC VisiCalc VisiCak 

1 

VisiCalc 
Math Fwiaiorn Yes Yes 0 

AMilalJle Cc1!ors 6 4 4 

Equally important, with our ""'4'11• 
Ula•5 1 

~c.Nm­graphics package you'll find \-mt­
more ways to see what you're ftftmE­

,tMUIU•Idoing. On the monitor of your 	
0 

' 
choic .And on virtually any 
printer or plotter on the market. 
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Even on transparencies and 
slides (by combining Apple 
Business Graphics with pack­
ages like Screen Director'" and 
Target Image Maker"' ). 

All of which makes for more 
presentable presentations. 
And more revealing market 
analyses, forecasts, budgets, 
stock trends, bu iness plans or 
customer demographics. 

Or the information of your 
choice from the files of your 
choice. Be it VisiCalc7 Pascal, 
DIF or BASIC. 

We could easily tell you more. 
But we

1

d rather show you 
more. In person. At any of our 
over 1300 full-support dealers 
(they also off er .. • 
a vast library =--Glqlhlol 
of other quality 
software distrib­
uted by Apple 
for Apples). 

So pay one a 
visit. And find out how easy 
it i to turn a sea of data into 
data you can see. 

® 

The most personal software. 
Call (800) 5J8•9696 for ih. l0<•11un ol th< auU.Ori:M Appl< ool<r 
ndh!!lt )'fK..I , Ot fo1 infonn:nion tit$11td1n)t«K'poflU~ f'.!Uf h~ th.tough OUT 
~ ~oun:al Account Pr<Ji,!r.arn_ In Cnlilfirnai ( 00) 66 Z-92J8. Or "'htc 

l\pPe Compuu~ r Inc , Ad\•C-f°NP"« and Pmmorion Dept;.• 20S2-S ti.-brUni 
,.., • . , C-«IM, CA 95014. 
Screen Duc:Clor u ~ uudc:m1ul: of 8uJ.ino:s Profir»ion;il Softwi!n:. Inc 
T.i.rcr:1Lm.ijtt M::a:k:ct is~ trademark of CnmWr·it Tu~t Soft v;.•.a r~ Vi.1lC.lc 
Is ti rqiitc.a-d t ~rruiir\: M V1sLCOtfL 
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Peddle------------------------------------------------------------­
memory around for some of the high­
resolution kinds of things we do. 
Third, it's a trade-off. You can use 
character graphics part of the time 
and give yourself back about 40K of 
memory. If you want to go into high­
resolution mode, you give up that 
memory. So it's an architectural deci­
sion. The only memory we have out­
board is there because for timing pur­
poses we needed another memory. 
We're already really doing a 32-bit 
fetch for the screen right now. We 
needed some parallel memory in 
order to be able to do that. 

Pl Why the Hi tachi 46505 CRT­
controller chip? 
Peddle It's a third-generat io n 
computer. Therefore we were looking 
at a state-of-the-art product that was 
just coming out. Look a t wha t we did 
with the CODEC [coder-decoder for 
digitized voice]. Look at what we did 
with the communications chips. We 

were looking for the thing that was 
the best product at tha t point in time, 
even though the price was high, 
because we felt that we didn't want to 
redesign later. So we went with the 
best ICs we could get, under the 
assumption that the price would 
drop. 

Pl For the RS-232C seria l ports, 
you chose the 7201 programmable 
communications chip. I know one 
programmer who 's been singing its 
praises as something to use in writing 
communica tions software . But why 
that particular chip? 
Peddle We felt that you needed a 
channel of synchronous communica­
tions. The 7201 gives us two chan­
nels, totally under program control. 

I want to contrast what we con­
sider different in the third genera tion 
from the second generation. Second­
generation computers were basically 
ROM-based machines, right? They 

were designed to power up , run, and 
go. They were designed to be used by 
fa irly trivial programmers to write 
simple programs . What we discov­
ered was that all those architectures 
kept getting in the way of the more 
sophisticated programmers. On this 
machine, we felt that almost all pro­
grams would be written by sophisti­
cated applications programmers, and 
you would have a higher level of 
operating languages and utilities. 
And, therefore, we wanted to make 
the machine absolutely as soft as we 
could, so that programmers could 
just get in and do anything. The 
keyboard is an example of that. The 
whole concep t of the keyboard is to 
allow universal configurability by the 
programmer so that you can have a 
machine that is so personalized that 
the user buying the product believes 
he is buying a unique product . What 
he's really buying is a general-pur­
pose piece of hardware, which we 

Announcing: 

MICRO· 
TIMESHAR NG 
"The Marketing Trend 
of the Future" 

Delta Micro-Timesharing Is a unique 
new app<0ach to compute< retailing 
chm utilizes the Delro-64 use< distrib­
uted processing networl~ system. 
plus instructiooal video cassettes. 

The Delta DP-Net ollows 
potential rustomers ·hands on use of 
o Delta system In their homes or 
businesses (via modem). 

Once Installed. the Delta does the 
rest. With its speed. reliability, and 
user friendliness, rhe Delta is o sure 
bet to win rustomers aver. 

Look into Delta's Full Line 
of Busines.s ComputersToday. 

Humington Beach 
CA92649 
(714) 898-1 492 
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zi Ell=llCIGE™ 
DMSIO 

WITH THE BRIDGE 3C™ COMPUTER. 

Develop two programs for the time ofone. 

Does this sound too good to be true1 Just fill your tank with the 
BRIDGE 3C Formula for SPEED and shift into "overdrive" wi th 
your BRIDGE 3C Compiler System. Leave the others behind, let 
us provide you with the fuel for higher productivity. How? 

3C SPEED= 256k + MEMDSK +Cache BIOS+ Compilers 

If you are a software developer and need a powerful computer 
then you11 understand. Our new fully integrated BRIDGE 3C 
System includes 256 dynamic RAM memory, MEMDSK (a 
memory disk emulator) and Cache BIOS, two major operating 
system enhancements. To complete the formula add the 
PASCAL/Z, C and a completely structured FORTRAN compiler. 

Execute your compiler work out of memory. The components of 
3C SPEED allow your files to reside in memory after your first 
run so that with your second run you move from one area of 
memory to another, rather than &om disk to memory. 

Compile at 3C SPEED and ... 

• minimize disk access lime 
• cut disk wear dramatically 
• see your productivity increase immediately 

And now BRIDGE Computer Company also allows you to ex­
press yourself "graphically" with our high resolution PLOTPAK 
graphics package designed to run on CP/M systems. Source code 
is available for all BRIDGE Enhancements. 

Integrated hardware consists of: 

lnterSystems mainframe including . . . 

• 6MHz ZSOB CPU with memory management 
• 256k RAM memory (expandable to lMbyte) 
• Disk drive options: 


two s· or 5.25" disks (single & double-sided), 

ors· ors· hard disk (expandable to 40 Mbyte) 


• Televideo model 925 or 950 terminal 

You'll also want to inquire about our 8086 upgrade . 

Clrcle 59 on Inquiry card . 

Unique Software consists of: 

• 	CP/ M 2.2 enhanced by Cache BIOS performing disk 

buffering, and MEMDSK, the disk emulator. 


• Operating utilities and diagnostics. 
•FORTRAN.SO Compiler 	with BRIDGE-Enhanced library. 

Easy-to-use file manipulation subroutines and functions . 
•Aztec 	 C II Compiler with BRIDGE-Enhanced library. 

Generates assembly language source code. 
• PASCAL/ Z Compiler. Generates efficient ROM-able and 

reentrant code 

Options consist of: 
• System calendar, 3 interval timers, one additional serial port, 

and a 9511 Floating Point Processor with complete software 
interface. 

• EPROM 	 development package including programmer, 
emulator and unique dual port memory for emula ting 
2716's, 2732's and 2764's. 

• Hardware and software drivers for 16 channel A ID convert­
ers (30kHz throughput) and 4 channel DI A converters. 

• EASYPAK, math library including vector and matrix 
operations. 

Run your stream of needs under our "BRIDGE" and move to a 
high performance 3C Computer System. For complete informa­
tion and prices, call us at (617) 244-8190, circle the reply number 
or write today. 

aC. MEMDSK, PWTPAK, ;md EASYPAJ< u " tradttmrko o/ BRIDGE 

Computrr Comp•ny, OM1lon o/ Sea Data Corpontion . udie BIOS and 

Pucal·Z •~ tradtmorlr.1 of lth~g lntuSystenu, lnc. FORTRAN-80 

tradmmlc of Mlcroooft. A.Zll:C C II tndcmarlr. of Manx Softwu" Systmu_ 

Computer Company 
OF SEA DATA CORPORATION 

http:�FORTRAN.SO


ddle----------------------------------------------------------­
built, and a very sophisticated, spe­
cialized piece of software written by a 
creative programmer who's solving 
that particular problem . But if those 
are married and properly packaged 
and presented to a user, he'll believe 
this machine is tailored for him, 
whereas you couldn't do that wi th 
products fro m the previous genera ­
tion . 

So the whole idea was to put 
enough hardware in the machine ­
the communications chip, pro ­

grammable data rates, and so on-to 

stay out of the programmer's way. 


PL I guess there's no reason why the 

keyboard couldn't be switched to a 

Dvorak format? 

Peddle Absolutely. Whatever you 

want. Have fun. 


PL ls anyone doing it yet? 

P eddl e N o , we h aven ' t see n 

anybody do it, but we're already sup ­

porting 31 diffe rent keyboard styles. 


Our New 2000 Series Solves 

Them ... 5 Ways! 


1. a ASI! OF DATA ENTRY 

Enter data Into your personal computer 
by simply marking standard cards with a 
pencil. No special training needed. The 
2000 Serles even reads pre-printed data 
and punched holes. 
2 . USl!R FRIENDLY DESIGN 

The 2000 comes with 2 different in ter­
laces: an Intelligent interface for the Ap­
ple and an RS·232C. Both models simplify 
user software by converting card data 
easlly to one of 4 different modes, or any 
combination ol them: ASCII , Card Image 
Qulck Program and Sell Programming. ' 
Makes your programming tasks quiet{ and 
easy. 

3. AUTOMATIC FEED 
The 2000 Serles reads up to 60 cards per 
minute, automatically! Just load the 
feeder tray and the 2000 does the rest. 
Cards can vary In length from 5 to 12 ln· 
ches, and each one can contain up to 128 
columns ol data. 

4 . LOW COST 
The cost, Including a choice of Interlaces, 
rs only $1595. Compare that to keypunch 
or compuler terminals, plus the expense 
of operating them. 
5. RELIABLE OPTICAL Sl'.NSOR 
Slate-o f-the-a rt fibre optics "read" each 
card reliably and accurately, wilh a 
single, long-lasting bulb providing the 
light source. 

So, to qulckly solve your data. entry pro· 
blems, put In your order now for a new 
2000 Serles. It's ideal for education, 
medical, business, and a host ol other 
computer applications. 
And remember .. . whatever your needs, 
Chatsworth Data stil l offers the Industry's 
largest selection of card readers. Write or 
phone for complete delatls ... lodayl 

~Ct-IATSWORTH .CATA 
IY==~i:= =~--.1= ......... 


20710 Lassen Stree t Chatsworlh, California 91311 Phone: (213) 341 ·9200 
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We intend to support as many key ­
boards as people want to create. 

PL The 8048 microprocessor seems 
to be a popular choice for keyboards, 
but it's really a general -purpose 
microprocessor isn't it? What suits it 
especially to scanning and so on 7 
Peddle It's available from lnte\ , 
and it's quite reasonably priced . You 
know, there are a couple of others 
that were probably equally doable, 
but I think the answer is rea ll y that 
it 's an Intel product. 

PL What applications did you have 
in mind for the CODEC voice 
capa bility? 
Peddle It 's our belief that machines 
in the business environment are going 
to have to become increasingly user­
friendly . That's the reason for the 
high-resolution screen. If we could do 
it, voice input would be in the prod­
uc t right now. It will be if it ever 
becomes available . You could buy a 
Datsun 280 ZX that has a pretty voice 
to tell you the door is open. You 're 
going to be able to buy a refrigerator 
that will talk to you before long . We 
believe voice is the competi tion that 
the Japanese have chosen for the next 
generation of consumer products. We 
feel that the use of the voice to per­
sonalize training, to interrupt for 
electronic mail, is something that will 
be required by customers in the near 
future. High-resol ution graphics on 
the Apple II showed us something 
about what this marketplace is all 
abou t. O n the PET, we put in 
character graphics because it was 
cheap and it was available. We won 
design awards with the PET character 
graphics because the average pro ­
grammer could jump all over them 
and was made happy quickly . In the 
long run, the Apple graphics won 
because more creative programmers 
could do more wi th that product, to 
the point that we felt that a next ­
genera tion product couldn't not have 
high-resolution graphics. We think 
voice fits the ame category, that by 
making it available, we will have a 
whole generation of programmers 
start to use it. 
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You know, we showed the concept 
of what 1 consider to be the first pe r­
sonal computer to the financial com­
munity. The first announcement and 
demonstration was in New York in 
early '77. People said, "Why do peo­
ple buy these things?" Kind of a 
funny question. l answered them with 
Edison's concept about the electrical 
industry: 'What use is a baby?" 
Okay7 And in fact, I think my im­
plied prophecy was correct. Fun­
damentally, we're at that stage with 
voice. People will find a use for i t. 

Pl What part of the design of this 
computer gave you the most satisfac­
tion? 
Peddle [Laughs ] Making the com­
pany happen , for me persona ll y 1 

because I got: a chance to do only a lit­
tle bit of the design work this time. l 
did less on this computer than any of 
the things I've done over the past few 
years . I think the fac t that we me t all 
our goals, achieved all the things that 
we set out to do. This is the most 
sophisticated product that has been 
done in this kind of a marketplace. 
We had to bring together several 
talents who had not worked together 
before. Making all those talents come 
toge.ther- the guys that understood 
IBM-compatible commu nications 
along with the guy that designed the 
VIC-20 . There's a lot of space be­
tween those people . Bringing them all 
together was satisfying . So l guess the 
answer to your question about the 
most satisfying par t of the design of 
the compu ter was "none of the 
above ." 

Pl What do you think general­
purpose business microcomputers 
will be like two years from now? 
Peddle Network. Lots of memory. 
Very , very hard-disk-oriented . Sold 
through a differen t channel from that 
which the current marketplace is 
mostly being sold through. 

PL What sort of channel do you 
see? 
Peddle I think tha t you're going to 
see more use of the mixture of direct 

applcz~l:Eil Dist. by Belle. Howell 
YOU CAN 'T 

BEAT OUR PRICES 
(800) 368-3417 Cal I tor Everything 

Disk II & Control ler ......... ........... .. ....... 495 illi'i(jJ Computer .......... ............ .. ._. 95 
Ouentln Drives .............................. ..... 325 16.K Add On ...... ......... .. ..................... 45 
Premium Pack .... ... ... ...... .. .. ................ S-18 
BMC Monitor ..."._........................ .. .. .. 91 

ll(•J1li!~1l1Jtl•lj\:I VIC 20 .............. ..... 199 
Recorder ......... 9 16 K Mern ........ l04 

Amdek RGB Color II ....................... .... 795 ~800 16 K ............. ......... ......... 669 
Hays Apple Modem .... .. .. ......... ....... ... 289 810 Disk ........ 569 Percom ............ 699 
1'.itlii!jiz.1:1§ MHll:t•l•J:(tll""U•Ul••oo •OoOOOo ooO .. ........1149 
Pascal .................................................. :199 
Vlsicalc ........................................... ...... 188 
Wordstar ................. ............................. 199 

i'f·tl:m1111 ....... ...............................1ns 
1:1;11~..:tl;J§l 

08 Master .... ............ " ..... .. ................... 179 NEC 3510 ......................................... 1389 
Master Type .......................... ........ ....... 28 IDS Prism .................. .......... .. ...........$Call 
Wizardry ....................... .......... .............. 38 Dlablo 630 .................... .. .......... ....... 1739 

1500 Programs In Stock li!l[•l•l:fi'JI AJ Tri pie.. ................ ....... 819 

r H E Compulcz1 lca1ning Trczcr 

Government Sales 

Call 703·750-2632 
7023 Little Rive r Tnpk, 
Annandale, VA 22003 

TeleVideo Users! 
Single Key Access to 46 WordStar® Commands 

/r-fr 
The TV1000 is Designed for the -b~ )925,950, Intelligent I and 802. t___ ---., 

~-~ 

MAKES WORDST AR A DREAM TO LEARN & OPERA TE 

Features: Introductory Price: $150 
46 single key stroke commands, (Good until 12115/ 82 r~g. list $186) 

faster cursor and keyboarding, 40 Pin Inserter I Extractor set $15 . 
user oriented command selection California Res. add 61/z % Tax 
& loca tion - soft switch activates 
the enhancement with no loss of DEALER INQ UIRlES INVITED 
TeleVideo a ttributes. WordTuchSystems
Includes: 953 Mountain View Dr . Suite 114 
46 replacement key caps Lafayette, California 94549 
Replacement Rom (415) 254-7747 

TRADEMARK WORDST AR MICROPRO VISA/ MC/ COD 

and pseudodi red sales. I think you're 
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Completely Redesigned. 

Now, the Grappler+ . 

The original Grappler was the 

first graphics Interface to give 

you hi-res screen dumps from 

your keyboard. The new 

Grappler+ wilh Dual Hi-Res 

Graphics adds flex.lblllty w ith a 

side-by-side printout of page 1 

and page 2 graphics . 


Interfacing the Grappler + to a 
wide range of printers is easy 
as changing a dip switch . 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple(!' Printer 
Interface made. And, the 
Grappler+ is Apple Ill compatible.• 
The Imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on the Grappler + . Available 
now at most Apple dealers. 

•RequlfH •r:t tlon•I 50l't:v;r .. ~~lYo: 
• "AequlrH gr.:p' cs t:rgn:.;• 

©Orange Micro, ~nc. 1992 

Circle 336 on Inquiry card. 

G WithThe 
rapp!!!'± 

The Grappler+ Features: 
• Dual HI-Res Graphics• Printer 
Selector Dip Switch •Apple Ill 
Compatible• •Graphics Screen 
Dump• Inverse Graphics 
o Emphasized Graphics• Double Size 
Picture • 90° Rotation• Center 
Graphics •Chart Recorder 
Mode• Block Graphics• Bell 
c ,ontrol • Sklp-over-per1 • Left and 
Right Margins • Variable line 
length• Text Screen Dumps. 

The Grappler+ also works with 
Pascal and CPM. 
The Grappler+ In terfaces with 
the followlng printers: 
• Anedex • Centron ics • Datasouth 
•Epson•• • NEC• C-ltoh • Okldata • • 
The original Grappler Ii; available for 

IDS 460, 560, Prism, Mlcroprism. 


! Orange ffilcr8. 
3150 E. La Palma , Suite G 

Anaheim, Cafflomla 92806 

(7'14) 630·3620 

Foreign Oeoler lnquines Welcome TX 163S 11 CSMA 

CPM 1s n. rog1!UCf'od tradenmrk or 01glt a1 Re5-e-arch, lflc 
Apple ts a regisle-red Hademat k o• Appl Compu~or. Inc 



Peddle.----------------------------------------------------------­
going to see a lot of follow-on selling. 
More service-oriented kind of selling. 
I think you 'll see computer retailers 
change into people who are more 
market-focused. I think you 'll see a 
lot more vertical markets. Some of 
the people that others think of as 
more traditional retailers are going to 
focus more and more on selling this 
product in a packaged kind of way. I 
think you'll see dramatic changes in 
po.int-of-sale presentation. I think 
videodisc will be very important in 
both applications and point of sale. 

PL What do you think home com­
puters will be like two years from 
now? How many of them do you 
think will be around? 
Peddle Luckily , millions . I think the 
market for computers split two years 
ago . I'm going to define two major 
segments, and there's a smaller mid ­
dle segmen t. One major market seg­
ment is the throwaway computer, the 
concept that the Sinclair [ZX81l 
epitomizes- the kind of computer 
that nobody should buy but every­
body does. Truly disposable. You get 
the VIC-20, the TRS-80 Color Com­
puter kind of thing , which has mean­
ing and usefulness in terms of com­
puter literacy , games, some form of 
that kind of activity. And then you 
get the more serious, third-generation 
computers that are really aimed at 
solving problems . T hey're big , 
they've got enough disk capacity, and 
hooked together they really attack. I 
think what's happened is the guys 
who started this market find them­
selves in the middle . They're not 
powerful enough to compete with the 
higher-end guys, and they 're too ex ­
pensive to compete with the low-end 
guys . Other than the education 
market , which I consider to be a very 
specialized market and which I e>epect 
Atari to dominate - in this country at 
least, because they 've got some real 
strong leads in that area-I think 
you 're going to see a real dropping 
out of what 1 call the middle-range 
computer buyers. You're going to see 
a !at of stuff under five hundred 
dollars, and a lot of stuff in the three­
to five -thousand-dollar price range , 

and relatively lit lle in between. 

PL Looking at the other end of the 
microcomputer market, how much 
do you expect the uperchips , like the 
Intel 80286 and the Nationa l Semi­
conductor 16032, lo cut into the mini­
computer market7 
Peddle I'm going to not answer the 
question but give you an answer as to 
what I think is happening to the mini ­
computer market , I've been a dis ­
tri buted -intelligence fa n and dedicat ­
ed to makjng that marketplace hap­
pen since 1967, working for General 
Electric and for several companies 
that we.re really all distributed. I 
think I made a contribution to that 
marketplace . I think the minicom­
pu ter represented , at the beginning, a 
first step in distributed processing. J 
think the microcomputer companies 
are, in fact , representing the next step 
in that . And 1 think networked micro­
computers are , in fad, a new prod­
uct. Now, the question is, what 
benefit do l get out of a 32-bit 
machine? lf I ge t a bigger language, 
better memory management, those 
kinds of things, code that 1 need to 
move from some other place, sure, 1'11 
have that. But in fact , if you look at 

the number of new programmers and 
the number of people who have the 
opportunity to really crank out user-
friendly and very meaningful pro­
grams, I think that 's the most ex cit~ng~ 
thing about the microcomputer m~r-

ketplace . It's not a g iven that the kind 
of programming that has to ·biMhine 
to make computers usable by people 
has to have that 32-bit powe.r! Price 
drives people . Software availability 
drives people. But I think that the 
ma inframe -step-up in function is less 
important than what we do with 
databases, for instance. Does one of 
tho5e micros make the generation of 
very powerful back-end database 
processi ng possible? Then it 's very e ­
citing. 

Pl So you think multi-user systems 
are going to fade away in favor of 
networking? 
PeddJe I've believed that for a long 
time . 

Pl Will multitasking. then , be an 
essen tial feature in single-user sys­
tems? 
Peddle I think so. Just to run the 
networks and to do loca l spooling 
and all of the th ings that you want a 
computer to do , A computer should 
do what you want it t do. If it 's 
capable of doing several things at one 
time and not slowing me up . it ought 
t do those things. 

PL Without regard to the limits of 
current technology , what features 
would your own dream-machine 
have? 
Peddle Voice in . Video messaging. 
A total product that allows me to 
work anywhere in the world and 
communicate with others anywhere 
in the world and with databases any­
where in the world. 

Pl Portable? 
Peddle Both . One in my office and 
one in my briefcase and maybe one in 
every hotel room. I reall y want to be 
able to talk to them. l want to have 
all kinds of my own private storage . I 
want lo have access to a worldwide 
network of storage. 

Pl What competitors do you fear 
more, the small start-up companies 
with venture capital or the big com­
guter companies? ls the time past for 
the-small company? 

Peddle I felt that we were the la t 

venture -capital s tart - up co m ­

pany-we're no t ventu re capital , 

because we 're funded by Kidde, but 

that was a llemate venture capital. 
Fortune seems to be trying to prove 
me wrong. Grid does also . Grid has a 
specialized product. lf we're not the 
last, Fortune is, in my opinion. The 
minicomputer company that I fear 
lhe most is DEC. The big computer 
company I fear the most is IBM. The 
third company I fear the most is 
whichever Japan decides to Je t be the 
winner. 

Pl You think they'll decide that? 
Peddle I think if they don 't, they 
won 't beat either of the other two 
guys. • 
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JETSET 


JETSET, for those of you whose 
fantasies include manning a perilous 
flight, offers the adventure of fly­
ing- minus the jet lag and the risk . 
With the Jet Simulator Electronic 
Trai ner (hen ce JETSET ), yo u' ll 
maneuver an aircraft through the 
three stages of flight-takeoff, cruis­
ing, and landing-in less than ideal 
conditions. The program , which runs 
on the TRS-80 Model IL uses the key­
board and screen to make a personal 
computer version of a commercial 
flight simulator. You and the con­
trols , of course, remain firmly 
planted on the ground. 

I designed JETSET with three 
cri teria in mind. I wanted it to be 
techn ica ll y sound and complex 
enough to require a certain amount of 
skiJJ and judgment at the keyboard. 
Above all, I wanted the game to hold 
the player's interest by presenting a 
challenge. To make JETSET a realistic 
simulation , everything the pi lo t does 
in th is program must be coordinated 
with an instrument panel displayed 
on the computer screen. In addition, 
the pilot must follow the actual pro­
cedures required when flying in near-

Eugene Szymanski 
693 Rosedale Rd . 

Princeton, NJ 08540 

zero visibi lity. A plane flow n in such 
inclement weather must proceed ac­
cording to Lnstrum nt Flight Rules 
(IFR) established by the government, 
and the pilot must be specially tra ined 
and certified to fl y on instruments. 
This information is incorporated into 
the JETS ET program . 

Instrument landing is 
the most complex part 

of the simulation. 

JETSET, which is written in 
TRS-80 Model II BASIC, requires 
about 27K bytes of memory after the 
language is loaded . (See listing 1.) 1'11 
begin by describing how JETSET 
works and follow wi th a descriptive 
series of flight lessons. 

Computer-Simulated Hight 
The JETSET program lets the pilot 

activate the con trol surfaces of the jet 
aircraft, adjust engine thrust, and 

tune navigational radio equipment by 
pressing a set of keys . (See tab le l.) 
The program responds to the key­
press commands by adjusting a ircraf t 
attitude to match the control surfaces 
and updating the inst rument panel 
display every four seconds as the tra­
jectory of the jetliner is tracked 
through space by the computer. 

The jet instrument panel gives the 
pilot all the flight information he 
needs to take off, navigate, and land 
an a ircraft using standard flight pro­
cedures and the radio facilities estab­
lished for modern-day flying. The 
panel functions reveal what the air­
craft is doing and where it is located, 
so that after a short period of train ing 
the pilot knows insti nctively how to 
scan and interpret the panel data. 

Posi tion tracking, a vital ingredient 
in the simulation, is performed in real 
time to keep the flight si tuation up to 
date. Al though the pilot completely 
controls the motion of the jet, wind 
forces that vary with altitude ca n in­
fluence the flight. The program uses 
an analytical combination of jet and 
wind motion to solve the "wind tri ­
angle" that is formed whenever an 
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aircraft is aloft and moving through 
layers of air. The wind-triangle solu­
tion yields the "true" motion of the jet 
relative to the earth's surface . 

When the simulation begins, the 
jetliner is poised for takeoff on the 
runway at Philadelphia 1nternational 
Airport. The geographic coordina tes 
of Ph il adelph ia mark the starting 
point of flight. The computer fixes 
this ini tial position in memory and 
cranks out a new longitude and 
latitude 15 times a minute. The pilot 
controls the path of the jet during the 
takeoff roll down the runway. If 
everyth ing is done correctly in the 
cockpit, this path will lead to a take­
off with room to spare. 

Once a irborne, the jet is tracked 
against a grid of meridians and 
para llels, an involved compu tation 
that requires the program to use 
spherical trigonometry because of the 
earth's curved surface . Because the 
geographic coordinates of a irports 
and radio beacons are stored in the 
compu ter's memory, a comparison of 
positions yields the informat ion it 
needs to upda te the instrumen t panel 
the pilot uses to navigate. 

An instrument landing, the 
trickiest part of any actual flight, is 
also the most complex operation for 
the compu ter to simula te. This type 
of landing requires a programmed 
geometry to simulate the Instrument 
Landing System (ILS ) pattern formed 
by special radio beams. These beams, 
which converge at the landing end of 
a runway, deflect an indicator on the 
instrument panel of the landing jet 
and give the pilot an exact path to 
follow during the final approach to 
the airport. 

Because JETSET knows precisely 
where the pilot is telling the plane to 
go, the program wi ll continue to run 
unti l the jet lands safely and rolls to a 
halt or until the flight ends in disaster. 
When the simulation has ended, for 
whatever reason, JETSET provides a 
complete report of the pilot's perfor­
mance. The report includes the land ­
ing location of the plane-whether on 
or off the runway - to the nearest 
fo t, and , in case of pilot error, a 
desc ription of the error and the li kely 
damage to the aircraft. 

listing 1: The program listing fo r JETSET. 

I REM:PROGRAM NAHEc 0 TS€T 

.:' REM : I FR FLI GHT S I MULATOR l&OE lNu 7 47) 

3 REM : CREATE[• (lt.-28-3 1 BV GENE S ZYMANSJ(l 

4 REM : REV!SEO 0.:'-25-82 

~ S YSTEM • LOC~ OFF" 

I uOTO l OOOO 

23 REM : BEG IN Cf.tll l SE MOULILE HEHE'. 
:: ~ CL S : CLE'.AR.:'000 : HANDOM 

::5 D I M M~ ( -,,,) 

~6 R=S7 . ZQ~! 1.,l•Q '1 

2 7 RS• I : I FRN(1t11 l J •. • rHENRS=- 1 
~GI RW= 4 1 5-5~•RN[l(f'l ) + 'i 

.:'"' RW~RS•RW 
30 REN : SET ltP WIND TABl , 
3~ DIM WAI I C" I ) 
3 4 FOR l=OT07 ! WAI l · C•)~RNDl .!.".5Y) :NtXT 
3o FOR ! •ST1)! 0 :l./AI J ,01~90•RNlJCOl+2?5 :NEXT 
3$ A•(I 
~ O FOR I ,. IT~OI O•WAC I , 1 l=Z5•RN0(0)+A : A=A+<::;; : ~IEX 'I 


q J RSt. CD)=STR ! NG t. ( 3 1." - " ) 

'1 :' RSt. C l 1 ~SPACE $ ( l 3 H-" . • "+SPf\CE1C1 3 ) 

43 RS'l ( 2 l=SF'ACEt. C 1 1 l+" . 

4 4 R~S C J l •SF'AL:E>1(<>) •~TR I NG., ( J3, "-" 1 

45 REM : VOR STATION FRE~~ TABLE 

'l b (<I M VFC 15) 

q ] VF (~• l= t 15.0 : Vf( l Jr ! 1:°:<.S: Vn.:>1• 11 2 . 7 

4 ~ VF'f 3 ) • 11 7 . 7 : VFf4) "- 11 7 . :~ : VFC5) = 11 2 . 2 

~ 9 VF U. I= I l 7 . 4: VF ( 71" I I 5 . :;\ : VF ( ( ;) s 1 11> . 4 

50 VFf 9 ) • 11 3 . 6 : VFl 10)• ll 6 . 9 :VF( J1 ) • 117 . 0 

. •J VFI 1:: 1~ 11 2 . :3 : Vf'( I ~H"' l 17 . 9 : VFC I~ 1=1 15 . 7 

S~ VF ( 1:51"' 11 2 . S 

62 REM: ILS CONST ANTS FOR AI RPORTS 

~·3 OIMVCH 1:;; , l > 

M VG((J,Q)o.23B : V(\(O , I '"' <' 

66 VCd 2, l1) ~~4 C• : VO C 2 . S> ~3u 

69 vo1:;.. (l)=<l(O: VGC5. I 1" 2 17 
7 1 VGC7 . 0l~29'' ' VL~(7, I 1= 16 '1 
72 V0C S ,01 • 166 • VGC $, 1 ) • 4 2 
7 <1 VGl 15,01=341 : VG1 1'5 ·1 1=7' . 
LOO REM • VOR S TATl tJl>I CtJORDINArE-; TABLE 

10 1 DI M VPU5. 11 

102 VP(Q, Ol• 40 . t.~3 = V ((> , 1)•7~. 77~ 


11)) VPC 1 , l\J= 41J • .:'l)} ; V ( ! ,Jl ft7'\ . 4<>, 

1 04 VP !~ . 0 ) = 4 ! . 35S:V~C:' , J 1=70. 903 


1 1~5 VP( 3 , •)) = 4 t • .::~:? : Vf(3.1)=70 . l127 


1 06VPC4,0l=4 2 . 743 : VPcq,11 = 7~ . 802 


1(•7 VP(:;;, Q)='1 6 . 41 :; : V· (5 , l l=!-34. ~ 1·~ 


j (I.?- VP <o · C!l,.3S . ;:~.'):Vf'Cl, . I 1 ...:.: 1 . ,'?•) 

14.r-J VP<7 .l)J f5 4•) . 0 l 7 :VPf7. ~ 1,.., 17 . \t11 • 

11 •1 vF·t s . t1 >1 '1 :! • .....: f:.; ;: vr: •<f:. 1, ~ IF: . (.11 7 
I t l VP C"' , 1,1 J ~4 I . ?.~,:;; : VI· (">, I I -x •. l t-.• · 
11 ~ VP< J O,ct)" 4 :'. . ~~./ :Vl ' (Jl'- l l :,: , , / 01 ,• 
1 l J VP( I l , (11 ~4~. ':>•·;•, : VP( 1I , 1 ) "'>":~ .I ' "> 

II 4 VP C l ~, fl I • 4 I. C.47 : VI ·11 ~, I ) : ';:; . " I ~ 

ll .1 Vft1 ) (1• r~""' - ll ·ir, : Vf...,_ (I ~ , • ~ ,, n~.. ' •l: : 1 
I l £· V f '( I "1 , ( r) T t!l •.•• t 4 :"- ~ : vr-c I ., • 1 1 I ~ n _ 4~i"j 


EJ l VP< t ":. ,o )- : ·~ . j, ~/:\JP( I":,. I• , ...... . 11• : 

15'> t>Alt\ Fl'll.LB•.,;(,VH~ .!~HZ lflfl11$ l , f11'IX J[IU • h1 V 

I (:.•) OA rn 1::.. 1TC H .... +- ".It - ., • l'd:: •.· · fl P'')r ut-· IJWt~. WH.!... I t ..• 11r:i ' M l 11 •.11(1l,N 
11>5 [JAll'I COMF'l\''."o. ,/\IRo 'l, Er•.J I ~·· .. V(W I ",".F'~E l "r ··· ~1 

J 7•; llATA AL T I T~I O~ . f't= · T, C.L1:.C1: 
175 om p,• <2S l 
18(1 FOR ! = (1 TO i:(il : R(; l\O Pii (II : N Xi 
l tJS Cl l M $ "-( 251 
I ~•) Ol'i: I mJ TO "'5 : ::"lo! l >=SPACE ~ I 11: NEXT 
l Q~ OR r ~o TO 9 :F( I > ~o :NEXr 

1 <>~, REM: JNI T FLllE VAAIAEILJ::$ TO S1AH:. Al LI lLIFF 
l .. FU= I '15 430 : FP~63 : Cl.•7 ' AS•:No: R• =6704 : AL=l «ou 
J <>f;; MZ=77 : TR=4:FL= l : f'A,. 10 : B • I O:lM , 10 
200 RA=O : AS l11 =3:;;Ci: F'A1 1 1• 10!Cf. 1 1 ) = 7 :Al ( l )=l.,.IJO : RP" ll () 
·,0 1 OP! 4 l =39 : DP!51 ~ L ' OF't 6 1 ~7'.:i! OP 171 = 15 , 
:l~2 L l •~<> . 8667 : c;.1 = 75. 25 : LL I I ) "I. I: GL I 1 ) ;G I : I. ;~ ( I >=L I: ~<S ( I ) - (, I 
.:!C•.< voe I )=ll . o : V(•t. C1 ) ""OUT " ' v .:r1:;1 ..o : V0(4 ) =99<>. 9 
204 GX<O>•O • GY<O>=O 
205 X0=364S t: YO=O 

20 TV!l= TIME$: 00SU8 7(l,,O :TL• TO 
2::! 1 TW( I ) ; TO 
22:'.: GOSU!i335 
.:; ~ PRJ Ni C.HR'l< 2 ) r GOSIJBbOl) 
::OO t. • INl( E: V'l: IFLENCK1>) =000T0304 
3<•Z GOSU t<SOO 
304 GOSUBIOUO 
335 REM : OISPLAY AN L ( H-AOF.RS - NLV> 

3 40 PR ! NT@(O, 31, P., I Ol :Silo( 'I I; P 'I ( JI $ $ !3) tP 'I> ( 9 1 ; S .. 13 > ;S"- (o) ;,; .. (Jl l P .. 1 ~·( 1 J 


3 4 I PR INT@C 9.54 ) ,p., ( 131 ;S$ (3 ) :P'l> i 16 1 

3 4 2 PR INT@( JO.Sb ) ,PS ( 14 I :S'i (I,) : P'l. ( 14) 

'.'M 3 R lNT I 12,Sl> l , P'l. ( 15ll 5 $ 151 ; P•~ ( 15> 

3 4 5 PR INT!!( 1 . 13 >, P 'I Cl, J ; S s (bJ: P $ ( 1 ) 1 ~ '11 6> 


~5(1 PR INT@( 1 ,681 .,Pt.( LS ) 

3 5 PR INT@<2.11,P$ ( 1 11S1> 14 11P f•(2l ! S'l.!Ll ) ; $.$( ~:) : S$ ( l 3) ; P 1.1::~> 


31>0 Pr< INT@( 3 , .221 , P 'I Ct 1 I; $ '$ ( 13 ); f>'(; ( 2 1 l; $ 1;( 2) : F''i( .HI 1$ '1>< 2 l; P'l !26 > 

:>o:; PR INT (4 ,Ql , P 'li ( 3 l 

370 Pfl !NT~ < .3<> ),P'I ( 2 l l $.$ ( i). JIF'1' 125 )1$'5 (5) ; P1> <'27) 

37S PR I NT@(6.0 ) .F''l> <41;$'5 1 l ul : P$ (7); S s l 3l ;P1' 1 12),$1' (71 

380 PRINT@1 7, 13 ),P., (Sl 

:1:(3 1 l'I J NTe I 3.t.s I • "VLF OMEGA " : PRINT ( 4 ' 6 5) ' " L Al " 

~.:? P R I NT@(5, oq I . "LONG" Listing 1 continued Otl page 304 
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Key Function 

F Thrust increase• 
S Thrust decrease ' 
0 Thrust reverse 

Pitch down' 
PUoh up• 
Pilch cancel 

< Rudder leW 
::> Rudder right· 
I Rudder cance~ 
L Flaps 
W Wheels 
8 Brakes 
M Missed approach 
V VOR fr equency tune 
A VOA radial select 
A VOA au10 select 

Detinll lon 

increases power applied to ]el eng nes 
decreases power 
reverses engine lhrust direcl lon during 1andlng 
lowers nose of aircraft by an angle ol 5 degrees 
lll ts nose by an ang le ol 5 degrees 
sets nose to level f ligh t (horizontal) 
increases rudder angle lo lell by one Increment 
Increases rudder angle lo right 
returns rudder to center posit ion 
raises and lowers wing llaps 
raises and lowers landing gea.r 
releases wheel brakes for takeoff 
signals an aborted landing at!empt 
inpuls a frequency to VOR receiver 
selects a radlal value lor navlgaling 
automatical ly rotates the radial selector dJa l 

Noles: 1. The TRS-80 keyboard CAPS key musl be engaged lhroughout lhe simula­
tion. 

2 An asterisk (' ) identrfles keys 1ha1 may be typed addll lonal times 10 In· 
crease their cont rol runclions 

Table 1: Keys used for pilot co ntrol. 

brakes (W key). The jet will begin to 
move slowly because the engines are 
idling at only a fraction of their rated 
power or thrust. To apply full take­
off power, press the F key and watch 
the THRUST lever indicator move to 
its maximum forward position . The 
program will now apply acceleration 
to gradually bring the jet up to its 
rated takeoff speed, 150 knots (173 
mph). 

As momentum builds, the AIR­
SPEED indicator begins to register. 
The jet begins :its takeofJ roll down 
the 10,500-foot runway . Soon after­
ward, the COMPASS indica tor 
begins to deflect from its 075 degree 
reading as the jet is hammered by 
gusts of wind sweeping across the 
runway. This is a busy time in the 
cockpit because you must carefully 
steer the jet along the 200-foot-wide 
runway strip as you come up to take­
off speed. A sliding arrow at the base 

FUEL HilWST 

LBS %~~T.. 
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Figure 1: The ins tn 1rnen1 pan el display during takeoff. 
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Flying Lesson #1 
Taking Off 

When you load JETSET into mem­
ory and type RUN, the screen will 
flash a message authorizing a takeoff 
from Philadelphia international on 
runway 9R. The screen will then dis­
play the upper section of the jet in ­
strument panel and a perspective 
view of the runway as it would ap­
pear from the cockpit (see figure 1). 
At this point the jet is parked in the 
takeoff position with its engines 
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idling, ready to go when its brakes 
are released. (Note : The "CAPS" key 
of the TRS-80 keyboard must be en­
gaged and remain on for all key com­
mands used during the simulation. ) 

To prepare for takeoff, press the L 
key to lower the flaps and check the 
panel FLAP indicator , A down posi ­
tion shows that the wing flaps are 
now extended. The flaps provide the 
v ital extra lift needed during landing 
and takeoff, when the jet airspeed is 
marginal. Next , release the wheel 

of the runway graphic shows how far 
the jet is wandering from the runway 
centerline. Use the rudder keys (< 
and > ) to steer the jet via its 
nosewheel whenever this arrow veers 
away from the center posi tion. The 
arrow will shift left or right whenever 
the compass reading deviates from 
the 075 degree direction of the run ­
way . Careful steering, then. is an 
exercise in coordinating both keys 
with the compass reading and the 
runway graphic (each press of a rud­
der key alters the direc tjon of travel 
by one degree) . 

Assuming tha t the jet doesn't veer 
off the runway (which would end the 
flight ). you must be ready to execute 
the lift-off maneuver when the air­
speed reaches 150 knots , a t which 
point you press the I key once, and 
once only, to tilt the nose up 10 
degrees . The jet will lift off just before 
the end of the runway moves to the 
bottom of the screen, and the horizon 
line will vanish. 

Immediately following the lift-off, 
you must execu te a three-step se­
quence to gain altitude promptly : 

1. 	raise the landing gear (W key ) t o 
reduce "drag" (air friction} 

2. 	retract the wing flaps (L key) 
3. 	reduce the thrust (S key ) to at­

tenuate engine noise-in accor­
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BUYING DIRECT-MAIL 
QUESTIONS & ANSWER_.,

7 
_ 

Why Purchase A Comput.er By Direct-Mall? 
When buying a name-brand product - price is usually 
the main reason. The product is the same quality no 
matter where you buy. 
Do l Really Save Money - If l Need Help? 
When you buy by direct-mail the firm bas geared Its 
operation to sell at low prices. The savings wiJJ give 
you additional money to buy the extras you may need. 
Aulomakers don't teach you how to drive a car • we 
don 't leach you how to use a computer. We do sell you 
a name~brand computer at low, low prices. Buy the 
computer and software you want, then you can learn to 
do-it-yourself and consult a professional only when ad­
dHional help is required . 
What About The Warranty On My Equipment? 
lC you purchase your computer equipm nt from a 
direct-maiJ firm - make sure the firm is an authorized 
dealer. Beware of firms selling modified or altered 
name-brand products as the manufacturer's warranty 
may no longer apply. Micro Management Syslems 
sells only original factory-pure name-brand products 
covered by the manufacturer's warranty. Write us for 
a free copy of the warranty on any product we sell . 
Which Direct-Mail ompany hould I Buy From? 
Micro Management Systems - Cairo, Georgia , We sell 
name-brand products . We offer low, low price . We 
have a large inventory to as ure prompt delivery . Our 
obligation to you . .. . . QUALITY PRODUCT - PRICE 
·HONESTY - RELIABLE . 
Who Is Micro Management Systems? 
Micro Management Systems has been selling com­
puter equipment Lo the consumer on a direct-mail basis 
since 1978. Since that time thousands of consumers 
have purchased Crom us . We are HONEST and 
RELIABLE . If you plan to purchase by direct-mail 
you owe it to yourself to call us. We offer quality name­
brand products, low prices prompt delivery, toll free 
phones for quotes and orders, references, convenient 
ordering. All products we sell are factory-pure and 
backed by reliable name-brand manufacturers. 

WE SELL AMERICA · CaJl us 1·800·841-0860 
Write for our CONSUMER DISCOUNT PRICE LIST. 

TRS-80 COMPUTERS..................................... 
COLOR COMPUTER 

Priced From.. • .. • '289 

MODEL 111 TRS-80 
Priced From.... . . •599 

MODEL II TRS-80 
Priced From..... '2899 

MODEL 16 TRS-80 
Priced From..... 1 4098 

FRANKLIN 
ACE COMPUTER 
CALL FOR PRICE 

r-~~~~~~~~--t 

)l\_.ATARI 
(::commodore 

6~~ SMITH · CDRDNA 

1-800-841-0860 
Micro Management Systems, Inc. 

PARCEL Dl'JISION - DEPT NO. 1 A 
2803 THOMASVILLE. ROAD EAST 

CAIRO, GEORGIA 31728 
912-377-7120 

DYTE N""omber 19'52 275 

BUY DIRE,CT 

AT DISCOUNT PRICES 

It's slmple • • • • 


NEW! Radio Shae~ TRS-80 $2087Hard Drives 

Model I &Ill.•.from 


TRS-80 Color Computer TRS-80 Model II 

FRANKLIN 
ACE 1000 

~~~~'"'k~~~~I 

)llATARIDIRECT 
~~~~.,...~~~~

S5,a (::commodore 

PRICED * 
FROM CALL FOR PRICES 

PRICED 
FROM 

BUY 
DIRECT 

TRS-80 Model 111 
Computer 

[. ~ IOI IUY 
DIRECT 

PRICED s~~~ 
FROM ii1 iiil iiil 

BUY 
DIRECJ 

Computer 

Smith Corona TP-1 

Daisy Wheel Printer 


8UY 

All TRS·80'S ARE PURE RADIO SHACK EQUIPMENT 

1-800-841-0860 

Write for our Consumer Discount Price List 

Micro Management Systems, Inc. 
P•RCEL DIVISION · DEPT NO.1 

2803 THOMASVILLE ROAD EAST 
CAIRO, GEORGIA 31728 

912·377-7120 

Clrcle 288 on Inquiry card. 
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JI\. 
ATARI -- ~- . 

400 
16K...... s259 
32K...... s349 
48K...... s429 

410 Recorder... .....•...•.......• ...••.•.•.••.......••...•....... S 76.00 
810 Oise Drive..............•.............•............•..•....•.• $449.00 
822 Prlnte<••••.•••.•.•. •• ••.....••...•...................•..... ....• S269.00 
825 Printer........... .. ............................................. $589.00 
830 Modem...... .................................... .............. St 5-0.00 
820 Printer............................... ............... ............ S259.00 
85-0 lntorlaco........................... ..... .. ................. ... $169.00 
CX40 Joystick............... .. ................................... $ 18.00 
CX853 161< RAM.... ............ ..... ............ ............... $ 77.95 

a HOT ATARI a 
-"'­ GAMES ..II\.. 
PAC·MAN........ ....... ................... ............. .............. $35.00 
Cen~ped<!.. ........ ....................••.••..••. .......•... .•........ S35.00 
CaYorns or Mars............... ............. ....................... S32.00 
Aste<oids.............................................................. S29.00 
Mts.$lle Command.................... ........ ..................... 529.00 
Star Raide<s.... ..................................................... S39.00 
Ghclst Hunter..•.................. ...............•.. ..••.••......•... $24.00 

DATASOFT 
Games for th• Atari 

Paofic Coast Highway...................................... $25.00 
Canyon CJmbet..................... ........................... $25.00 
Ti.mble Bugs.......... .................... ................. ..... $25.00 
Shooting Arcarde.....•. .......•... ...... ....... ....•.. ....•.•• S25.00 
Clews and Balloons...... .................................... $25.00 
Graphic Master..................... ............................ $30.00 
Graphic Generator............. ....................... ........ S13.00 
Micro Paimer.................................................... $25.00 
Text Wlz.atd............•....••.•..•...•.•...... .•.....•••....•••• $89.00 
Spell Wizard.............. ............ ...... ..................... $64 .00 
Bishops SQUare•..............•.... .......•. ....•.............. $25.00 

VISICORP 
VISICALC 

Apple It +.................................................... $189.00 
Atari.............•....••••••..••••.••...............•... ......... $189.00 
Commodore......................... ................ ....... $189.00 
IBM......................... .............. ....... ....... ........ . $189.00 

FD' APPi.£, IBM, FRANK.LIN 
VisidOll....... ........ .. .... .................. .. ..... ... .... ... . $189.00 
Vts.lfile..... ...... ........ ....... ................................ $189.00 
lllslplot..... .......... ....... ............ ...... ... .............. $159.00 
Vl$ilorm.............................................. ... ....... $189.00 
VJSltrenQ/Plol.. .... .............. ..... ....... ... ....... ... $229.00 
Visl Schedule................. ............................ . $229.00 
Oo$1C!op Plan........... ..................... ........ ....... $189.00 

800-48K 
s559 

Microte 16K RAM......................................... .... $ 74 .95 
Ramdisk (128K 1............................................. $429.95 
ltec 48K Board................••................•••..•.......... $159.00 
llec 32K.............................................................. $ 74 .00 
One Year ex1ended wa1rantv................... .......... S 70.00 
481 Enler1alner ................................................... S 69.00 
482 Educator........... ......... ...................... ......... .. $130.00 
483 Pfogtammer ................................................ S 49.00 
484 Communicator......••......••.........••....•......••..... $344.00 

CBS 
ROM CARTRIDGE GAMES 

FOR YOUR ATARI 
Krazy ShOOI Out. .... ............................................. $32.00 
K>fazy Kritt1ITT1 .••.....••.•.. ..•....•...............................• $32.00 
K·razy Antics........................................................ $32.00 
K·Star patrOI.......................................................... $32.00 

STICK STAND 
s599 

, ARCADE ACTION FROM 
YOUR ATARI JOYSTICK 

ON-LINE 
Jawbreaker ..,.•.•.....••.....•..•.•....•..............•••........ $27.00 
So!tporn..... ... ...... ........................... ................... $27.00 
Wizzard and Pnneess..............•.•...................... $29.00 
The Next Step..................••.....•........................ $34.00 
MisSion Asleroid............•..........................•....... S22.00 
Mouskanack..................•................................... $31 .00 

SYNAPSE 
Fie Mana9&1 800........................................ .... 579.00 
Chict<en•.... .......••......••....••••..•............... ......•.... .. S26.00 

~srf~~~i:~.:::·...:L:..:::_· :i::::::_:·:·:·:·::.::::::::::~:.~~::::~~:.~:.~:. m. ~ 
Protector........ ...................... ............ ................. $26.00 
Nautilus............................................................. $26.00 

&1i~\iiiiiiiiiei :::::::::: : :::::::::::::::::::::::::: : :: ::::::::::m:gg 

TIMEX 

TIMEX SINCLAIR 1000 

LOWEST 
PRICE 
EVER 

$8999 

('1Efl(]()M) 
Disk Drives for 
Atari Computers 
Single Drive S 1... ... $649.00 
Add·on Drive At .. .. . $349.00 
Dual Drive 52......... $899.00 

Hav• 

MICRO-SCI 
Disk Drives for 
Franklin & Apple II 
All....................................... $349.00 
A40.............. ....................... $389.00 
A70.............. ......... ............ .. $519.00 
C2.................................. ..... S 85.00 
C47...•...•. .... ..........•.......•..... S 89.00 

MODEMS 
Sman..........................·-·-·-·-··-·--------·---·-··-·-·-··­ $239.00 
Chronograph.. ......•...•...•.....•••.....•.•......•..••.•...•. $199.00 
Microdem 11. •••.••.•....•.•........ ......... ........•........... $279.00 
Mlaoclem 100..•... .......................•............ ....... $309.00 

No1111tlon Aulo 
0 Cat................................ .............................. St69.00 
Cat.............................. .................... ................ S159.00 

Anchor 
Mark I (RS-232)...................... ...•.. .. .••..•..... .. S 79.00 
Mark II (Alan) ................................................. $ 79.00 
Mark 111 (Tl -99).................. ........ .......... ............ S109.00 
Mark IV (CBMIPET)....................................... $125.00 
Mark V (OSBORNE)....................................... S 95.00 
Mark VI (IBM·PCI................... ........................ $179.00 
Mark VII (Auto Answorl Oial)................ ......... $ 11 9.00 
9 Voll Power Supply....... ......... .. ......... ... ......... $ 9.00 

MONITORS 
AMOEK 

300G................................................................... 5169.00 
Color !................................. ........ ........................ $339.00 
ColO< 11 ................•. ...... ...... .... ............. ..... ............ $699.00 
Color 111................... ........ .................................... $429.00 

BMC 
12· Green........................................................... S 85.00 
13.. Color 1400................ ................................... $279.00 
13" Coloi 1401 (Mldres)........ ....................•. ....•.• 5369.00 

ZENITH 
ZVM121 ...... ....... ..................... ........................... ... $99.00 

SHARP 
Sl1arp 13" Color TV............................... ................. 5275 

Maxell Disks 
MD I (Box of 10)....... ·········-·-·-··-·-­ ·-···--······-·-- $36.00 
MD II (Box of 101......................................... ..... $46.00 
MFO I (8"').............................. ........................... $44.00 
MFO II (8" Double Oensily).............................. 554 .00 
Syncom (Box of 10).................................... ...... $29.00 

Computer Covers 
Atari 400....... SG.99 
Atari 800.. ..... SG.99 
A1ari 810....... $6-99 

C-Ommodore VtC-20.. S 6.99 
C-Omrnodo<e 8032..... $14 .99 
Commodo1e 
8050'4040..... .........••• $10.99 

COVERS CONTAIN ADVERTISING 



64K Personal Computer 
Hardware, software and 
periphera l compatable with the 
Apple II and even has some tea · 
l ures not found on the Apple. 

HEWLETT 
. PACKARD · 

, )... I[h~ 
-~ 

HP•85 
51969 

HPo125 ........ .. .... .......................... ................. $1969.00 

BPo85 16K Memory Module....................... S 169.00 

514" Dual Master Disc Orioe ................. ...... $1799.00 

HBtd Dis~ w' Floppy ........... ........................... $4349.00 

Hatd Disk. .... .... .. ......... .. ....... .. .... S3549.00 

··sweet Lips" Plotter ..................................... SI 199.00 

80 Column Printer ................ ......... .......... ... S 649.00 


NEC 
COMPUTERS 

8001 -A.................. ... 5749.00 

8031 ........ .. ...................................................... -$749.00 

8012..... ... ......... .... ............. .. . $549.00 


PRINTERS 
8023....................... .............. ........ s S49.00 

n1 01n3o...................................... .............. $2399.00 

351()13530 .............................. ... ............ ....... $1599.00 


MONITORS 
JB-t201 ....... .... . .......................... .. ......... .. .... . $179.00 

JC-1201... ............................................. .......... S349.00 

JC-1202 ....................... ...................... .... .. ....... $899.00 


Televideo 

Terminals 
 11;1 

9IO ................. $579 

912C .............. $699 

920C .............. S749 

925C .............. 5749 

950 ................. S950 
~ 
802 ........... .................. ............................ ........... S Cali -I 

802H........................ .. ...... .. ....... .......... .. ............. S CaJI 

816.......................... .. ....................... S Call 

B-06........... .............. ................................ ....... .. .. S Call 


CBM 8032 
sggg 

r FRANKUN 
I ACE1000 

-"'­
......""""::. 

-...-:."I. 

Th-0 Manager..................... ......................... $209.00 

Magls ................................................................... Call 


PROFESSIONAL SOFTWARE 

Word Pro 5 • ............................................... $319.00 

Word Pto 4 ~ .......................... .......... ............ $299.00 

Word Pro 3 - ...... ........................................... $199.00 

The Adminis1ra10t ......................................... $379.00 

lnfoPro Pius .. ................................................. S219.00 

Power. ....................... .. ............................. .... S 79.00 


F//jj9a!a PACKARD 
HEWLETT 

HP 41CV 
CALCULATOR 

s209 

HP 41C... ......... ............ .. ................... $149.00 

HP 10C........................................................... S &9.00 

HP 11C ........................................................... S 79.00 

HP 12C .......................................................... Sl 14.00 

NEW 11 SC.................. ................................. Sl 19.00 

NEW 16C ....................................................... $125.00 


HPIL PERIPHERALS IN STOCKI 


.u 1..1"" s.i:Uc:ia ... ow 
•••a a &•lil • M-J Wllt L.J•••••• aaaa OOlilw 
••••••••• oc 1;:1•m 
:!1.:1•-og~ g~u~ 11.1 . ..,.. 

l!IJ PC-1500 
POCKET COMPUTER 

ALSO AVAILABLE: 

Printer w/ cassette interface 


cassette tape recorder 

and 4K and SK RAM EXTENSIONS 


in-stock items shipped same day you 
call . No risk, no deposit on C.0. D. or­
ders. Pre-paid orders receive free ship· 
ping within the conlinentat United States 
with no waiting period for certified checks 
or money orders. Add 3% (minimum 
$3.00) shipping and handling on all 
C.0 .0 . and Credit Card orders NV and 
PA residents add sales tax . All items 
subject to availability and price change. 
NOTE: We stock manufacturer's and 
third par1y software for most all com­
puters on the market! Call today for our 
new catalog. 

Commodore 

Business Machines 


CBM &4 ................................... ............ .............. .. CALL 

4032........... ..................................... .............. s 749.00 

8096 Upgrade KIL ... .. .. .. .................... .. ..... S 369.00 

Super Pel......... .. .................... ....... $1599.00 

2031 ... ................................ .......... ................ s 369.00 

82~ Double Sided Oisk Drive ..................... S1699.00 

09060 5 Megab~e Hard disk...................... $2399.oo 

09090 7.5 Megab~e Hara aosk .................. . S2699.00 

8050....... ............ ................ .......... ................. $1299.00 

4040 ......... ...... .................. .. ........ ................... $ 969.00 

8300 (Lener Quality) ..................................... $1 f>.19.00 

SOl!a ....... .. ....... ... ..................... ... ............. .... .. s 599.00 

4022 ...... ....... .... ........... ................................. s 399.00 

Pet 10 LE.EE Cat>le........................................ S 37.00 

IEE"E lo IE"EE CAble..................................... S 46.00 

Tractor Fooct for 8300 .................................. S 240.00 

New Z·Ram . Aods CP/ M and 64K Ram ...... S 549.00 

VIC 20 i <· ·~-~ - v~~'.~..__ '. \ 
s179 /~t~:J.I \~ . 


VIC 1530 Commodore Oatass&ne ................. s 6.9.00 

VIC 1540 Olsll Drive....... .. .. ...... .. ..... S 339.00 

VIC 1S41 (84 Disk Drive) ......................... .......... CALL 

VIC 1515 VIC Graphic Prlnler........................ $339.00 

VIC 1210 3K Memory Expandet .................... $ 32.00 

V1C 111 0 8K Memory Expande1.................... S 53.00 

16K VlC E)lj)ansion .... .... .. ............................. S 94.00 

VIC 101 1 AS232C T!lfmlnal lntnrface ........... S 43.00 

VIC 1112VIC IEEE-488 lntetlace.. ........ .. ....... $ 86.00 

VIC 1211 VIC 20 Super Expander. .. ............. S 53.00 

VIC Molhor Boatd...... .. ................... ... .... .. ..... $ 99.00 


PRINTERS 

Smith-Corona 


TP-1 

s599 

Call fo r price and information on the new 
" intelligent" letter quality printer. 

C. ITOH (TEC) 
S1a,...,.itor (F10-40CPS) ................................ $1399.00 
Prinlmaster (F10-55CPSJ.. .. ......................... $1749.00 
Prowriter 80 COi (P)............ ....... ................... S 499.00 

Prowri1er eo COi ($)......................... ............. $ 629.00 

Prowrit&r 2 ( 132 Col)..................... ............... S 799.00 


O.CIDATA 
82A.................. .................. ........................... s 469.00 

83A.... ......... ..................... .... .................. .. ..... s 689.00 

84 Parallel ..................... .. ............. ... ............ .. $ 1099.00 

84 Sorlal .............. .. .................. .. ....... .. ....... ... $1249.00 


- ALSO ­
Talley 8024-L....... .... ............. ............ ...... ..... $1629.00 

IDS Pri>m ... ........... ...... .. ......... .... ........................ CAU 


477 E. 
THIRD ST. 

http:f>.19.00
http:S2699.00
http:S1699.00
http:S3549.00
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FUEL THRUST PITCH 

LBS %~~~·" ~: 
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!OLE DEG 
REV 

RADAR ALT STALL 
QI] >[:J< 

ILS 

+ MARKER 
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[ill] 

VERT 
AIRSPEEO SPEED 

Im LILI 
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I I I 
RUD 

VOR 
1115.5 I llilH 

[§] 
f!ANGE 

• 
I 

11 1 H•11111 
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lml 
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I20.3 INM 

Rgurc 2: Tire full instrument panel display. 

lo&. u . 2a I 
CLOCK 

ALTITUDE OMEGA 
~ LAT ml[ID] N 

FEET LONG 77 41 ,3 W 

FLAPS WHEELS 

~ \J P ~\JP 
OWN OW N 

f 

Funct ion 

fuel aboard (in pounds and percentage full) 
communications channel 
poslllon of englne thrust levers 
attitude of alrcrall pi lch 
angle of pitch, measured from horizontal 
compass heading ol airc raft (direction of nose) 
aircrafl ve locity through the air 
rate of cl imb or descent 
aircraft alt itude 
time or day (local time) 
aircrafl posit ion (latitude and longitude) In degrees 

and minutes ol arc 
rudder angle 
flap posit ion 
landing gear position 
posll lon of wheel brakes 
frequency lo which VOR receiver ~s tuned 
displays status or VOR receiver 
value cl selected radial (needle moves along window 

directly above RADIA L) 
distance to VOA ground station 
ai rcraft elevation during final approach 
turns on when flying directly over lhe ILS outer and 

middle marker beacons 
pair of needles that deflect according 10 aircraft 

posll lon in ILS radio cone 
flashes when aircraft is stalled during fina l approach 

that it takes 63 seconds to reach take­
off velocity (150 knots) after full 
engine thrust is appl ied . During th is 
interval , the accelerating jet uses up 
80 percent of the two-mile runway . 

This equation of motion establishes 
the safe takeoff envelope fo r the 
si mula tion . You must use the I key 
promptly when the airspeed reaches 
150 knots . lf you hesitate for another 
10 seconds, i t will be too late-the jet 
will simply charge down the runway 
at 172 knots , plunge into the marsh­
lands beyond, and . . . you get the 
p icture. 

The anxious pilo t who pulls the 
nose up too sharply at li ft -off time 
(by pressing the I key more than 
once) also comes to grief. The abort 
message will point out tha t the ta il­
end of the fuselage has struck the run­
way; the aft e.nd of a 747 will clear the 
ground by only a few feet during a 
normal takeoff. Most important, as 
pilot you must always remember to 
lower the wing flaps before you at­
tempt to take off in a 400-ton jet, 
even in a simulation . 

Flying Lesson #2 
Maneuvering 

Following the takeoff, the jet slow­
ly gains altitude as it passes over cen­
tral New Jersey and heads toward the 
Atlantic coast. None of this geog­
raphy is visible , of course, because 
of the blanket of clouds below. AL 
this point, you must navigate the 
jetliner entire]y on instruments un til 
it 's just a few hundred feet from the 
point of landing at the destination ai r­
port, wherever tha t may be . 

This lesson will give you a "feel " 
for the controls and show you how 
they relate to the instrument panel 
f unctions. (See table 2 for a list of 
controls .) The PITCH indica tor 

Ins t rumen I 

FUEL 
VHF 
THRUST 
PITCH 
DEG 
COMPASS 
AIRSPEED 
VERT SPEED 
ALTITUDE 
CLOCK 
VLF OMEGA 

RUD 
FLAPS 
WH EELS 
BRAKE 
VOR 
RANGE 
RADIAL 

DME 
RADAR ALT 
MARKER 

ILS 

STALL 

Uni ts 

pounds.% 
MHz 

degrees 
degrees 
knots 
feet/minute 
feet 
hr.min .sec 
degrees and 

minutes 

MHz 

degrees 

nautical mlles 
reel 

Table 2: Instrument µanel legend. 

dance with federa] antinoise reg­
ulations- as the jet passes over 
metropolitan Philadelphia 

You must perform this sequence in 
the above order because the three 
keys are software-interlocked . In ad­
di tion , you must complete the three 
steps before the ALTITUDE indicator 
reads 1200 feet. If you do everything 
correctly, the screen will erase to in­
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dicate a successful takeoff and a 
display of the complete instrument 
panel will appear . (See figure 2.) 

Takeoff Mishaps 
JETSET doesn 't introduce random 

flight emergencies , but the simulation 
will abort wi th a gri m message if you 
mishandle the jet. Using the built-in 
program specifications of a Boeing 
747, the equations of motion dictate 

shows that the nose is tilted upward 
(positive pitch) at an angle of 10 
degrees . With the curren t position of 
the THRUST lever, the jet is gaining 
altitude at the rate of 6704 feet per 
minute (VERTICAL SPEED). Press 
the t key twice to !eve.I the nose to a 
zero-degree pitch. T he AIRSPEED 
will now increase, VERTICAL 
SPEED will become zero, and the 
ALTITUDE will remain constant. 
The I and I keys, which correspond 
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Takeoff Procedure 
A. Lower flaps (L key). 
8. 	Release brakes (8 key) . 
C. Apply full throttle (F key). 
D. Steer along the 075-degree runway 

using leftl rigl1t rudder keys (< and 
> ). Coordinate steering with the 
COMPASS reading and the posi­
tion of the arrow located at the base 
of the runway graphic. 

E. 	 As soon as the A JRSPEED indicates 
150 knots, press the I key once to 
gently lift the jet off the rnnway. 

F. 	 After the horizon line drops below 
the screen, press the W key to raise 
the landing gear. 

G. Retract the flaps (L key) . 
H. Throttle back the engines (S key). 
l. 	 Sit back and relax for a minute or so 

as the jet gains altitude. 

- ---~-----

Practice Flight 
A. Execute the takeoff from Philadel­

phia. 
8. 	Level off at 10,000 feet . 
C. Steer approximately north . 
D. Adjust airspeed to 600 knots . 
E. 	 Tune to the frequency of the Buf­

falo VOR station. 
F. 	Input the reciprocal value of t/1e 

115-degree radial into the r·eceiver. 
G. When the VOR needle moves to 

center, alter course to 295 degrees 
(COMPASS). 

H. 	Now steer to keep the VOR needle 
cen tered. T/1is indicator, not the 
compass, will provide exact 
guidance for the remainder of the 
flight. 

I. 	 Use the DME indicator to keep 
track of distance remaining, in 
nautical miles, to Buffalo. To 
estimate the remaining flying time 
(in minutes) , simply divide the 
DME reading by 10. 

]. 	 When the DME readout reaches 
zero, the jet has arrived. 

----~ 

Instrument Landing 
A. Execute the takeoff procedures. 
B. 	 Follow the directives given in the 

Flight Plan (figure 7) for the in­
tended destination (Buffalo , NY or 
JFK lriternational) . Tliis will lead 
the flight right up to the !LS Outer 
Marker along the initial approach 
radial. 

C. Begin the initial approach , trim­
ming as soon as the DME readout 
agrees witl1 the value given on flie 
Flight Plan (20 nautical miles for 
JFK International Airport) . Trim as 
follows : 
• Reduce airspeed to 300 knots (S 
key) . 
• Drop t/1e landing gear (W key). 
• Lower the flaps (L key) . 

e Adjust altitude to between 1700 

and 1900 feet (elevator keys) . 

• Keep the VOR 11eedle centered 
(rudder keys) lo stay 011 the initi.a/ 
approach radial. 

D. Be alert for the flas /1 of the 
MARKER lamp (w hich occurs 
when the DME=12), At this signal 
the jet must be maneuvered for t!ie 
final approach: 
• Quickly swing the nose until tire 
compass agrees with the localizer 
dfrection shown on the Flig/1t 
Plan . 
• Use rudder and elevator keys lo 
keep tf1e LLS indicator needles 
centered as the jet descends along 
the glidepath. 
• As soon as t11e runway graphic 
appears on the screen, use the 
graphic arrow as a guide to apply 
rudder corrections . 

E. 	When the MARKER lamp f lashes 
again to announce arrival at the 
decision-height point, check the 
rnnway alignment using the graphic 
displayed on the screen. If neces­
sary, press tl1e M (Missed Ap­
proach) key to abort the landing at­
tempt. Ot/1erwise, if tlie plane is 
lined up safely. take all cues from 
the RADAR ALT from here on in; 
• At 100 feet. idle tirn engines (S 
key). 
• At SO feet . flare up the nose ( ­
key). 
• At 0 feet , tlie jet is on the runway. 
Slow it down by applying reverse 
tlm'5t to the engines (Q key). 

to motion of the pilot's control stick, 
are used to climb or descend to a new 
al ti tude. Each press of the I key 
pushes the nose down another 5 
degrees, causing a rapid loss of 
a ltitude as both airspeed and vertical 
speed build up. Regardless of the 
maneuver-climbing or diving-you 
should always use the - key to 
quickly level off the jet when the 
ALTITUDE readou t reaches the de­
sired value. 

You can steer the jet to a new 
CO MPASS course by pressing the 
keys that control rudder angle. Press 
the < key once to begin a slow turn 
to the left and watch both the COM­
PASS and the rudder-angle indicator 
(RUD). Each additional push of the 
rudder key will make the angle more 
acu te, causing the COMPASS to 
swing faster as the rate of turn in­
creases. Always use the rudder-cancel 
key (/)to stop further turning as soon 
as the CO MPASS indicates the de­
sired course. 

You can adjust AIRSPEED by 
moving the th rust lever forward or 
backward (F and S keys) one step at a 
time. Each tap of the key shifts the 
position of the arrow displayed on 
the THRUST indicator and al ters the 
AIRSPEED reading . The 747 normal­
ly cruises at 600 knots, and for a 
given thrust sett ing the AIRSPEED in­
dication wi ll d rop back during a 
cl imb and increase during descent. 

Because the instrument response 
time is 4 seconds, you must delay 
consecutive applications of the stick 
or rudder keys unti l the panel instru­
ment readings catch up. The jet will 
automatically level off when it 
reaches an a lti tude of 45,000 feet; a 
dive to ground level while cruising, 
however, will abort the flight with a 
simulated crash. 

ln a plane. the VLF OMEGA in­
dicator is part of an electronic sub­
system tha t receives and correlates 
specially phased, very-low-frequency 
radio waves. These waves, which 
propagate over great dis tances. are 
processed in the airborne receiver to 
give the pilot a con ti nuous display of 
the changing position of the aircraft. 
The JETSET simula tor tracks aircraft 
motion as the sum of two vectors: air­
craft movemen t relative to the wind 
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Figure 3: Navigation by VOR (VHF Omnidirectional Rm1g1?s). 

(compass heading and airspeed) and 
wind movement relative to the earth's 
surface . As a result of this tracking, 
the longitude and latitude displayed 
by the OMEGA readout can fix the 
exact geographic position of the jet as 
it is maneuvered through computer­
simulated winds. This process results 
in an effective real-time simulation of 
the actual OMEGA system. 

Although the longitude and 
latitude displayed on the OMEGA in­
dicator may be used along with any 
chart or road map to check the pro­
gress of the simulated flight , the ac­
tual OMEGA system is normally used 
for flying between continents , For 
short-range and cross-country flights, 
most aircraft-and the TETSET simu­
lator-rely on a more convenient 
system popularly known as VOR 
(VHF Omnidirectional Ranges). 

Flying Lesson #3 
Navigating 

Most aircraft navigate from point 
to point using VOR radio facilities . A 
ground station transmits radio beams 
that radiate horizontally outward in 
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all directions like the spokes of a 
wheel. Each spoke or radial (there are 
360) is fixed in direction and can be 
used to provide an accurate and un­

varying path to its source, the VOR 
station transmitter. 

ln practice, the pilot first tunes the 
VOR receiver to a ground station 
located at or near the destination . 
Each station is assigned a unique fre­
quency . Next the pilot adjusts the 
receiver's radial selector dial to match 
the particular radial intended for use 
as a path (this dial is calibrated in 
one-degree steps, from ODO to 359 
degrees). The pilot then flies while 
watching the needle of a sensiHve 
meter connected to the VOR receiver. 
When the needle moves to its center 
position, the aircraft has intercepted 
the selected radial. By altering the 
course to keep the VOR needle 
centered, the pilot will be able to 
guide the plane d irectly <'!long the 
radial in a straight line toward the 
VOR transmitter. 

Figure 3 shows you how to 
navigate to Buffalo , New York from 
Philadelphia International Airport. 

.• 
li2iJ 
RAO I AL 

I 
PH ILADELPHIA0' 
INT'L AIRPO RT 

First tune the VOR receiver to 116.4 
MHz (the frequency assigned to the 
Buffalo VOR station ) and select the 
desired radial , 115 degrees in this ex­
ample. Rotate the radial dial unt il it 
points to 295 degrees, the reciprocal 
value of 115 (115+180=295). (The 
reciprocal value is always used when 
setting the selector dial to match the 
chosen radial. This process gives the 
VOR receiver proper internal orienta­
tion.) 

Once tuning is completed, you fly 
in an approximate northerly direction 
and watch the movement of your 
VOR panel indicator. Initially the 
needle will be "pegged" to the right 
side of its travel, but it will slowly 
begin to move toward the center as 
the plane nears the 115-degree radia l. 
Once the needle is at center , alter 
your course to 295 degrees by com­
pass and swing the nose of your jet 
toward Buffalo. Now you must make 
mi.nor steering corrections, usi ng the 
rudder to keep the VOR needle 
centered. 

This needle, rather than the com­
pass reading, provides the guidance 



for the remainder of the trip. Upper­
air winds will generally deflect the 
heading (compass course) of the jet 
from its actual track over the earth 's 
surface, but if the plane is flown with 
the needle centered, the path of travel 
will remain exactly on the 115-degree 
radial. The compass reading may dif­
fer by a dozen or more degrees when 
you are flying at upper altitudes in 
the presence of high-velocity jet 
streams. 

The process of adjusting the steer­
ing to keep the VOR needle on center 
is called "chasing the needle." If the 
needle (which represents the radial) 
begins moving to the left, you must 
apply some left rudder until the nee­
dle returns to center. For needle 
deflection to the right. steer to the 
right. After a minute or two you 
should be able to establish a compass 
heading that keeps the VOR needle 
centered until the jet arrives in 
Buffalo . 

The VOR system carried aboard a 
jetliner includes a very useful and im­
portant device known as the DME 
(Distance-Measuring Equipment). 
Once the VOR receiver is tuned to a 
station, the DME indicator con­
tinuously displays the distance in 
nautical miles (NM) to that station. In 
a flight to Buffalo, for example, the 
DME would read about 180 NM 
when the northward-flying jet first in­
tercepted the US-degree radial. From 
then on, as the pilot steered toward 
Buffalo the DME value would pro­
gressively decrease in step with the 
aircraft's position until the reading 
reached zero. A zero reading would 
indicate that the jet had flown over 
the VOR station. The DME readout 
would then slowly begin to increase 
as the pilot passed by Buffalo. 

The simulator VOR receiver is 
tuned and adjusted from the key­
board. To tune to a station, first press 
the V key, then type in the station fre­
quency. The typed characters will 
echo on the screen; to correct them, 
use the Backspace key. Finally, press 
Enter to terminate the input. To tune 
in the Buffalo station, type the 6-key 
sequence Vl16.4 followed by the 
Enter key . 

A similar procedure sets the VOR 
receiver to any selected radial except 
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crrcle 453 on lnqurry card. 

Protect yourself 
against the high cost of static 
Electrostatic discharge, in addition to 
causing probtems like the one above, 
can damage delicate electromc 
control and logic circui1s. It takes so 
little voltage thal you mlghl not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry", write 
incorrect data on a disk. or cause 
printers to run INild , throwing paper 
in!o the room. All of which means 
expensive service calls and even 
more expensive system down lime. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpel. 
Even on a vinyl ltoor, 4 000 volts is 
not uncommon . 

The solution is simple 
3M Brand Static 
Control Floor 
Mats can 
create an 
inexpensive 
"island of 
protection" 
around your 
delicate 
electronlc equipment. 
harmlessly draining the 
slatic charge from opera­
tors and other personnel. 

For as little as the cost of a s ingle 
slatic-related service call , you can say 
goodbye to all these problems. 

3M Brand Static Control Floor Mats 
come in hard mats for easy mOV"emenl 
or castered chairs. and soft mats for 
comfortable standing. 

For information about how you can 
purchase 3M Static Control Floor 
Mats, call toll free 
1-800-328..1300 
(lo Mlnnesoia, call collect 612·736-9625.) 

Ask f0r rhe Data Rec01dlng Proauccs Division 
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that you type R first rather than V. 
To adjust the receiver for the fUght to 
Buffalo, type R295 followed by the 
Enter key. 

The RANGE window of the VOR 
receiver displays OUT whenever the 
receiver is not tuned to any station or 
whenever it is tuned to an incorrect 
frequency . An OUT also appears if 
the receiver is tuned to a VOR station 
whose distance exceeds 300 NM, the 
maximum range of the VOR signals. 

Flying Lesson #4 
Practicing VOR 

Several practice flights to Buffalo 
on the JETSET simulator will ac­
quaint you with the simple principle 
of VOR navigation . Al though it isn't 
necessary, a chart or group of road 
maps that encompass the Buffalo· 
Philadelphia area would help you 
visualize the progress of lhe jet. 

Begin by taking off from Philadel­
phia, climbing to about 10,000 feet , 
and leveling off. Then apply the left 
rudder until the compass reads 000, 
give or take a few degrees . While 
you 're on this northerly course, ad· 
just the thrust {F and S keys) for an 
airspeed of 600 knots. 

Tune to the Buffalo VOR 5tation 
by typing VU6.4 and the Enter key . 
Set the receiver for the rec1procal of 
the 115-degree radial by typing R295 
followed by Enter. This completes the 
tuning procedure . The VOR needle, 
which is located directly above the 
RADIAL window on the display , will 
now remain pegged to the rightmost 
position for about seven minute as 
the jet flies north. 

Once the VOR needle begins mov­
ing toward the center of the graphic 
slot, prepare to alter course. When 
the needle reaches center , apply the 
le t rudder (< key) and bring the jel 
on a compass course of 295 degrees. 
Remain on this course for about a 
minute and watch the motion of the 
VOR needle . Now you can begin 
chasing the needle by applying the 
rudder corrections needed to center 
the needle and keep it there . You may 
need to make an occasional steering 
adjustment if the needle begins to 
wander , but as long as it remains 
within one dot of center (each dot 

represents one degree ), you.r course 
will be reasonably accurate . 

When the Buffalo radial is first in­

tercepted, the DME inillcator should 
read approximately 180 M , and it 
should take about 18 minutes or the 
600-knot jet to reach its destination. 
The exact flying time, of course, will 
depend on the strength and direction 
of the prevailing winds , but the DME 
readout will always show the exact 
remaining distance . If you u ea map 
to keep tabs on the practice flight , 
remember that DME distances are 
nautical (not statute) miles . A DME 
reading of 100 NM corresponds to 
15.2 statute mjfes . 

As the jet moves along the radial. 
the RANGE window of the VOR 
panel will display TO, indicating 
orientation toward the VOR station . 
As soon as the DME reads zero , note 
the reading of the OMEGA display. 
Because the jet is passing directly over 
the ground station, the display should 
read 42 ° 55' North, 78° 38' West , 
equal to the geographic coordinates 
of the VOR station. This reading con­
firms that the navigation was ac­
curately performed by the VOR 
system . If you have maintained the 
course, a FROM will appear in the 
RANGE window as the jet proceeds 
in a westerly direction away from 
Buffalo, New York. 

Flying a1ong Airways 
Although l used the 115-degree 

radial for the practice flight to Buf· 
falo , I could just as well have chosen 
other radials for guidance. For exam· 
pie , a map shows that the 140-degree 
radial passes illrectly through Phila· 
delphia and would therefore reduce 
the flying time If it had been used as a 
path , I selected 115 degrees instead 
because it is designated as a jet route 
by the PAA (federal Aviation Ad­
ministration). The FAA has estab­
lished a network of special radials that 
high-altitude jets must use when fly­
ing on instruments. An aviation chart 
reveals that radia l 115 from Buffalo 
corresponds to jet route J-95 when the 
radial direction is adjusted for the 
earth's magnetism (the JETSET pro­
gram works with true . not magnetic, 
directions). 
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Up to now, bubble technol­
ogy haS been the exclusive 
domain of large computer 
systems. NOW, MPC Peripher­
als has boldly ventured 
where no one has gone 
before - successfully 
channeling the same state­
of·the-art bubble technology 
Into the personal computer 
field. 
Introducing the MPC Bubble 
Memory Disk Emulator for 
the Apple 11. A compact 
board with 128K bytes of 
non-volatile data storage. 

executes oos commands 
three times faster than a 
standard floppy disk drive. 
uses less power. Functions 
quietly, efficiently and error­
free In any hostile 
environment. 
The rugged, solid-state 
bubble memory Is totally 
non-volatile. Unlike disk, 
there are no moving parts to 
wear. on-board error 
correction plus automatic 
power-down in the event of 
outright power failure or 
brown-out ensures absolute 

once again, we offer you a 
TWO YEAR WARRANTY - an 
expression of product 
confidence unprecedented 
In this Industry. 

MPC Peripherals corp. 
9424 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278·0630 

•• 

data storage reliability. Clrcle 311 on Inquiry card. 
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In order to comply with regula ­
tions, an actual high-altitude flight 
from Philadelphia to Buffalo might 
require the pilot to proceed as 
follows: 

• fly toward PhiHpsburg, Pennsyl­
vania along jet route J-60 (as shown 
in figure 4) 
• alter course at Philipsburg to pick 
up jet route J-61, which leads direct­
ly lo Buffalo 

During the first leg of the trip, the 
pilot would tune the VOR receiver to 
115.5 MHz, the frequency of the 
Philipsburg ground station, and fly 
along the J-60 radial (278 degrees). 
Just before the pilot reached 
Philipsburg (as shown by the DME 
indicator), he would retune the 
receiver for Buffalo (116.4 MHz) and 
adjust it to the radiaJ that correspond­
ed to jet route J-61 (346 degrees) . The 
pilot would then alter his course, 
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chasing the needle to follow radial 
34.6 until he arrived at Buffalo. 

Numerous VOR stations scattered 
throughout the country enable a pilot 
to fly extended distances simply by 
hopping from one station lo the next , 
retuning the receiver to locate the 
designated jet routes . JETSET, 
however. needs only a handful of 
VOR stations to establish a network 
for instrument flight simulation . 
Figure 5 shows the frequencies and 
locations of the VOR stations built in ­
to the program. You may use any of 
these VOR stations for practice flights 
to the given cities or as stepping­
stones for navigating from city to 
city . (Remember that a tuned-in VOR 
station must be within 300 miles to 

activate the airborne VOR receiver. ) 
The VOR receiver in the JETSET 

simu lator is as versatile as its real-life 
counterpart. When a pilot is lost or 
disoriented the receiver can be tuned 
to a VOR station and the radial­

- -- - ----- - 1 - ­

, 
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selector dial rotated until the needle 
of the VOR meter centers. The 
reading shown on the radial dia l then 
represents the direction from the 
VOR station. Combining this with 
the distance read on the DME in­
dicator resu lts in an exact position 

1 0fix. 0 

In the JETSET simulator a pre s of 
the A key results in an exact position 
fix . The program automatically 
rotates the invisible radial-selector 
dial for the pilot a.nd quickly displays 
the direction from the tuned-in sta ­
tion in the RADIAL window. 

Instrument La ndjng 
Using the VOR receiver as a guide, 

a pilot can navigate accurately from 
one city to another without any view 
of the earth below. VOR radials are 
suitable for point-to-point naviga ­
tion, but when a pilot arrives at his 
destination he needs another system 
of guidance to get to the airport run ­
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Figure 5 ; Locations a11d frequencies of .si11w lated VOR ground 5lations. 

w y itself. In this case. the pilot must 
rev~rt t a radio aid, the ln trument 
Landing System (lLS), a facility de­
signed t make blind landings possi ­
ble . A trained pilot flying an aircraft 
equipped with an ILS receiver can 
luc.ate an airport and afe ly land on a 
run ay that mav nut be visible until 
a rrunute or su before the actual touch ­
down. 

An 1LS i11Slallation consists of a 
group of radio transmittt!rs arranged 
in the vicini ty of the airport where 
!LS landings are to take place . These 
transmitter rad iate highly directional 
radio beams tha t converge al the fuol 
uf the runway , forming a cone ­
shaped pattern like the rclys of a 
s archlight (se figur b) . The pilot 
first maneuver!. the plane into this in­
visible cone, then uses the ILS 
rec.eiver to ollow the radio wav s 
duwn until the aircraft is just a tew 
hundred feet above the ground . At 
this low alti tude the runway should 
b v1sibl , so the actual landing can 
be ompleted in the usudl way . 

The ai rborne instruments u ed to 
locate and fo llow the cone of radio 
waves are a marker lamp, an lLS in­
dicatvr . and a radar altimeter . On the 
JETSET simulator panel these lhre 
components are id ntified a~ the 
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MARKER, !LS, and RADAR ALT re­
spe ti vely . The panel MARKER lamp 
fJ a hes on when the aircraft fli s over 
a point alled the "outer marker" 
(OM in fjgure 6), telling the pi lo t that 
the plane has just entered the llS 
cone , The crosshairs (horizontal and 
verti 1 needles) of the panel ILS 
meter will now begin to defle t , and 
the pilot must man uver the plane to 
keep the need! s tentered in order to 
to llow the path of the !LS radio cone. 
As the aircraft descends along this 
narrow path , the radio altimeter 
(RADAR ALT) gives a continuous 
display of the exact elevation from 
the gruund (in feetl. The radar a ltim ­
eter is much more sensitive than the 
conventional altimeter, so it is always 
used for precision landings . 

During the time the aircraft has 
ent red the ! LS cone and is heading 
toward the runway , when the pilot is 
making the final approach, the plane 
flies in a direction known as the 
"localizer" direction of the !LS radio 
bedms. The angle that the radio cone 
makes with the ground is cal led the 
"glideslupe" angle , and th de cend­
ing plane is sa id to be flying within 
the IL "glidepath ." ' The two moving 
needles of the ILS indicator orre­
spond to the localizer and glide lope 

PHILI PSBlJRG, PA 
il5 5 MHt 
40° 55 ' N 
17• 59 ' w 

axes during the final approach. The 
pilot chases the vertical needle {which 
moves left and r ight) to remain 
aligned with the localizer direction. 
T he horizontal needle (which deflects 
up and down) must be chased using 
the elevator controls to keep lhe 
plane within the glide.path. 

Once the descending ai rcraft 
reaches the lLS "middle marker" 
(labeled as MM on figure 6), the panel 
MARKER lamp will flash again , 
alerting the pilot that the plane is just 
a fraction of a mile from the runway . 
This critical location is calJed the 
"decision height" of the fi nal ap­
proach because the pilot must now 
decide whether he can safely com ­
plete the landing . If the runway ap­
pears in view directly ahead, the pilot 
can make a visual landing . lf, how­
ever, the plane is not properly lined 
up wi th the runway (because the ILS 
needles were not kepi centered), the 
pilot must abort the landing attempt 
al once by climbing out of the 
g lidepath. This situation is known as 
a "mjssed approach ." When a pilot 
misses the approach, he flies a safe 
distance away From airport traffic 
and then returns to the OM point or 
another try . 

Every TLS-equipped a irport uses 
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Figure 6: !LS <Instrument Landi11g System) geometr-y showing the localizer direction (a) ; /LS geometry showing tile vertical glides/ope 
angle (b). 

the geometric layouts shown in figure 
6 for its instrument landing pattern, 
with minor variations to suit the ter­
rain . The exact ILS arrangement 
(localizer direction and glideslope 
angle) for any given airport is 
published in a manual of approach 
diagrams (one for each airport), 
which the pilot studies well in ad­
vance of his instrument landing. 
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Obviously, an instrum nt landing 
is a tricky procedure that airline 
pilots must practice in large-scale 
simulators to perfect. The routines 
that simulate landing are an impor­
tant part of the JETSET program; 
they closely follow the sequences that 
develop when a plane flies into the 
lLS pattern . You may have to make 
several attempts at a simula ted land­

ing before you can consider yourself 
qualified to handle a jetliner under 
bad weather conditions. 

Flying Lesson #5 
Practicing lLS 

Preparing for an instrument land­
ing, even aboard the JETSET sim­
ulator , begins when the plane is still 





many miles away from the airport . landing site. A simulated flight from 
Because all ILS landing procedures Philadelphia to JFK lasts about 20 
follow a standard pattern, the John F. minutes from takeoff until the jet 
Kennedy (JFK) In ternational Airport, rolls to a stop on the runway . 
conveniently located with respect to Every airline flight must be con­
Philadelphia, can serve as a practice ducted in accordance with a flight 

-~~~~~--1( 0 '>---~~~~~~ 
-- / ~'--~:;;:;;=-~ 

.--~~;-~-	 ~=-'~\~-----., 

'----~~~~~~~~~~~~-' 

Philadelphia, PA !lo Bu.ffalo, NY 
1 , 	 After takeoff, continue climbing to 3000 feet on coUl'se 

075 degrees. 
2 . 	 At 3000 feet alt.er course to 000 d.egrees and continue 

climbing. Adjust thrust for airspeed 680 knots, tune 
VOR to Philipsburg station (11 6 .. B MHz), and set radial 
to 278 degrees. 

3. 	 Steer a.long 278-degree radial when intercepted. Level 
off at 40,000 feet a.nd proceed to Philipsburg at 600 
knots . 

4. 	 At DME = 20 NM. retune VOR to Buffa.lo (116 .4 MHz) 
a.nd set radial to 346 degrees. 

5. 	 Upon intercepting 346-degree radial, alter course to 
follow ra.dia.l to Buffalo. 

6. 	 At DME =73 NM, begin descent to 1900 feet {descend 
a.t a.pproxim.a.tely 11,000 FPM). 

7 . 	 Level off a.t 1900 feet. Rema.in aligned with rs.dial. 
8. 	 Begin initial a.pproa.ch trim when DME =20 NM. 
9. 	 Execute ILS · final a.pproa.ch procedures when 

MARKER la.mp flashes . Localizer direction 1s 042 
degrees . 

Philadelphia, PA !ro Jl'X International, NY 
1. 	 After ta.keoff, cont1nue climbing to 6000 feet on course 

076 degrees. While climbing, tune VOR to JFK station 
(116.9 MHz) and set ra.dia.1 to 058 degrees. 

2. 	 Level off a.t 6000 feet. Steer left to intercept radial 
a.Ugn with it, and proceed toward Long Island, NY a.t 
400 knots. 

3. 	 At DME =38 NM, begin descent to 1900 feet (descend 
a.t approximately 7410 FPM). 

4. 	 Level off a.t 1900 feet . Remain aligned with re.dial. 
6. 	 Begin initiaJ approach trim when DME .. 20 NM. 
6. 	 Execute ILS final approach procedures when 

MARKER la.mp flashes. Localizer direction is 028 
degrees . 

Figure 7: Flight plnns for Q simulated instru1nent flight. 
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pJan, a document that specifies the 
routes the pilot will fly until he ar­
rives at the destination. An actual 
flight takes place at standard altitude 
levels and under close supervision of 
air traffic controllers, but the flight 
plan prepared for the practice run to 
JFK International tells the JETSET 
pilot exactly how to proceed. {See 
Hgure 7.) 

Using the Philadelphia-JFK flight 
plan as a guide, execute the takeoff 
procedure and climb to 5000 feet 
while maintaining a compass course 
of 075 degrees. During the climb, 
tune your VOR to the JFK ground sta­
tion (115.9 MHz) and input the radial 
value of 058 degrees . 

Level off at an altitude of approx­
imately 6000 feet. Use the < key for 
the leH rudder to alter the compass 
course to approximately 000 degrees. 
Hold this course until the VOR needle 
nears its center position. Now steer to 
058 degrees and begin chasing the 
VOR needle. 

The jet will head directly for JFK as 
long as you keep the VOR needle 
centered-the 058-degree radial is 
used because it's the " initial 
approach" radial defined for the JFK 
airport. It will lead to an intercept 
with the runway outer marker (OM), 
a prerequisite for the instrument 
landing. 

As soon as the DME indicator 
reads 38, you must prepare for land­
ing. To begin a descent, adjust the 
elevators for a pitch of - 10 degrees 
(press the I key twice) and level off at 
an altitude of about 1900 feet. 

Start the "initial approach trim" 
procedure for the jetliner when the 
DME distance is 20 NM. First reduce 
your airspeed to 300 knots (S key), 
lower the landing gear (W key), and 
lower the wing flaps (L key). The air­
speed will automatically drop back to 
120 knots as soon as the Raps are 
lowered, as required for a proper 
landing. Complete the trim procedure 
by adjusting altitude until the 
AlTlTUDE indicator reads between 
1700 and 1900 feet. 

You must execute this procedure 
quickly so that the aircraft is in its 
proper "profile" or flight configura­
tion as it approaches the OM along 
the initial approach radial. You will 
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reach the OM when the DME reads 
exactly U NM, so the jet hould be in 
its trim proflle and steered to keep the 
VOR needle centered (to within tw0 
graphic dots ) as the OM point nears . 

lf you've done these steps carefully 1 

the panel MARKER lamp will lash 
when the DME indicator reads 12 
NM , This is a signal that the aircraft 
has just intercepted the ILS radio cone 
and must be promptly steered to align 
with the localizer direction (028 
degrees ) at TFK airport . 

Press the left rudder key (<) quick­
ly when the MARKER lamp flashes . 
It's imperative that you swing the jet 
to a compass course of 028 degree" 
before it flies ou t of the narrow area 
of the radio cone (this would occur 
about 15 seconds after the MARKER 
lamp turns on). A compass reading of 
028 degrees (give or take one degree) 
before the MARKER lamp goes off 
will ensure that you completed the 
tum in time for the jetliner to en~er 
the ILS radio cone. Both the lLS in ­
dicator and the RADAR AlT meter 
should be activated . If no t, the turn 

took too long to complete and you. 
need more practice in making a fast 
turn. for a nother attempt, you can 
stop the imulation program and 
begin again or ra ise the flaps and 
wheel and circle back t pick up the 
initia l approach radial for another 
<ittempt. 

T he rapid updating of the !LS in­
dicator means the jet is now begin­
ning its crucial fina l approach. You 
have very little margin for error. The 
program will automatically chan ge 
the sensitivity of the elevator and 
rudder keys; each press of the 
eleva tor key varies the pi tch by one 
degree and the course changes by one 
degree each time a rudder key is 
typed . Quickly press the I key three 
times to pitch the nose down 3 
degrees and turn your full attention 
to the !LS display . 

You must use the rudder keys to 
cha e the vertical needle of the lLS in­
dicator as Lhe jet loses altit ude (as 
sh wn by the RADAR ALT reading). 
lf the !LS horizont l needle moves 
from center. chase it by using the 

elevator keys . Crosswinds blowing 
across the airport will tend to deflect 
the jet (and the vertical !LS needle). 
so you must make every effort to 
keep the two ILS needles where they 
bt!long-exactly on center. 

The RADAR ALT indicator, a 
meter that activates when the final 
approach begins, shows the elevation 
of the des ending jet (fe t above 
ground level). At an elevation of 
about 600 feet , fETSET wi ll di splay 
the approaching runway on the 
lower-right portion of the c.reen to 
simulate that the ground is now visi­
ble . The arrow appearing at the foot 
of the graphic shows the exact align­
ment of the jet in relation to the ap­
proach end of the airport runway, 
You must now use this visua l refer­
ence instead of the ILS indicator to 
quickly correct any course errors . For 
example, if the arrow extends to fa r 
to the le t , bey nd the runway base, 
app ly some right rudder to realign the 
je t's path . 

After a few more econds the 
MARKER lamp should flash again to 

Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
F ederal publications; more 
than half, hee . On topics like 
home repairs. M oney man­
agement. Nutrition. lnforma­
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announce that the plane has just 
reached the middle marker point 
along the approach path , the 
decision-height location . Now a 
quick decision is vital. lf the arrow of 
the runway graphic extends too far 
left or right, beyond the runway base, 
the jet is not properly lined up for a 
safe land ing and you must press the 
M key immediately to signal a missed 
approach to the computer . JETSET 
will comply by announcing that the 
pilot's decision was a correct one for 
the landing situation. 

lf however, the runway arrow 
shows that the jetliner is safely 
aligned for a landing, you must bring 
it down as follows: 

1. 	At an elevation of 100 feet 
(RADAR ALT reading), press the 
S key once . This command will 
"chop the throttle" (abruptly 
reduce the engine thrust to idle) . 

2. 	At 50 feet , press the - key once to 
"flare up" the nose of the jet. This 
maneuver automatically tilts the 
aircraft upward slightly to a 
posi tive pitch, causing a controlled 
stall. The jet will now sink gently 
down to ground level as it loses 
aerodynamic lift. 

3. 	At 0 feet the jet has landed and is 
rolling along the runway. Quickly 
press the Q key to apply reverse 
thrust to the engines. Reverse 
thru st decelerates the aircraft 
gradually until the AIRSPEED 
readout reaches zero. 

Your JETSET flight concludes with 
a d isplay of the landing information 
that tells you how well you handled 
the jet. Th is information specifies 
where ground contact occurred and 
where the jet fina lly rolled to a halt. If 
you made a mistake at the middle 
marker, the landing report will point 
out the consequences. • 

The author has offered to make copies of 
l1is program available to BYTE readers for 
SB. Send a blank disk, a check, and a self­
addressed, stamped envelope to 

Eugene Szymanski 
693 Rosedale Rd. 

Princeton, NJ 0 540 

Printers Can Be 
Con(a91ng.~. n ­

lhe inConqed personal com­
puter owner1s caught short 

by the mound oftechnical dlf. 
felences In printers. In ne 

viitt. Wmston learned that a ' 
Fffo Bu/Ttwoverlaps the 

computer and printer 
functions,allowing 

Ho~toenter 
hill wine list while his 

sftlckreport~pdnting. 

+- Circle 336 on inquiry card . 
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BYTE Books carry Waite 

A New Primer Series 


JUST PUBLISHED! 


Computer 
Animation Primer 
By Mitchell Waite 
and David Fox 

All you need to know to create 
your own exploding bombs. gal­
loping horses. rocketing space­
ships. laser guns. dancing 
figures. and other exciting com­
puter-animated graphics is 
spel led out and illustrated in full 
color for you in th is lively and 
engaging new guide 1 

Written and organized to make it 
all as simple as A.B.C. it gives 
you al l the tools and techniques 

to create original animated dis­
plays in a personal computer : 

• Part I of the book describes 
the theory of animation. 
basic hardware and soft­
ware concepts, and the po­
tential of various products 
for animation 

• Part II detai ls the actual 
programming techn iques 
used - covers character set. 
plotting. player-missile. and 
scrolling graph ics 

With more than 100 illustrations 
and program listings in Atari 
BASIC and 6502 assembly 
language. 

Apple Backpack 
By Scot Kamins and Mitchell Waite 
Concrete methods for developing "user-friend ly" 
software are at your fingertips in th is useful course 
1n humanized programming _In readable and often witty 
style . the authors help solve one of the major problems 
that prevent home and office microcomputers from 
reaching their full potential. W ith complete details on 
everything from screen formatt ing to presenting direc­
tions and writing clear documentation - plus full listings 
of programs in popular Applesoft BASIC. 

8086/8088 16-bit M icroprocessor 
Primer 
By Christopher L. Morgan and Mitchell Waite 
You don 't have to be a hardware engineer to follow the 
authors' clear, crisp. down-to-earth descnpt1ons of the 
design, capabi lities, and potential of the va stly more 
powerful new Intel 8086/8088 16-bit microprocessors ­
representmg the latest magic in solid-state ICs. The book 
surveys currently available software and new products 
based on the 8088 - all fully explained and illustrated - to 
put you on the cutting edge of today's microcomputer 
technology. 

Word Processing Prin1er 
By Mitchell Waite and Julie Arca 
The first book to focus primarily on mexpens1ve 
microcomputer-based text-editing products. Word 
Processing Primer gives you a thorough rundown on this 
powerful new way to electronically generate. correct. and 
manage all kinds of typewritten documents. Coverage 
includes getting started, control ling the appearance of 
your copy, selecting equipment and programs (with an 
invaluable mini-cata log comparison of capabi lit ies, fea­
tures. and prices to make it all easy), and much more. 
Clearly the most informative word processing guide 
avai lable today. 

At your bookseller or computer store. Or 
mail coupon for 15 days' FREE examination! 

r-----~---------------------~---------, 
Byte/McGraw-Hill E'1TI ~'!~PO Box 400, Hightstown. N J 08520 rtnri 
Please send me the book{sl checked fo r 15 days on approval 
At the end of th.;i t lime I will pay for the boo k(s) I keep, plus 
loc.;il tax. postage, and handling. and return any unwan ted 
book~s) postpaid 

021742-4 0 Computer Animation Primer $ 18 95 

033356-4 0 App le Backpack Sl 4 95 

043109-4 D 8086/8088 S1 6 95 

067761-l D Word Processing Primer $ 14 .95 

Address A.p 1 
I 

City Sta te Zip : 

SAVE M ONEY! P.dy 1n fcll w11h tht> ord~r plu' local ta• af\Cl McGraw H.11 i>a; ' all : 
reg11!t:1r Pos.tane and haJ\dr1nq costs Re1ur~1 boo~(sl rn 1; duvs lor lull re~1mrJ 1r nor I 
complowlv s.Jt1s f1£!d I 

23- 0 162-2144-3 I 

L-----~~~-~~------~-M----------~-M----J 





North Starcan 

makeyou a Star. 

Everything it takes to make 
your systems package 
afeature attraction. 
As a leading supplier of hardware and software to 
small systems houses, North Star is always on the 
lookout for ta lented systems Integrators who need 
quality microcomputer products and support . 
Whether you need hardware. software or a combi­
nation of the two, we can provide you with develop­
ment products that meet your needs. 

Your ticket to fame and fortune. 
Our North Star ADVANTAGE integrated desktop 
business computer features 640 x 240 pixels mono­
chrome graphics. a standard ZBOA ~ wlth optional 
8088 CPU co-processor. dual SY:" floppy or floppy 
plus 5W' hard disk storage and Local Area Network 
capability. And list-priced from $3599. our North 
Star ADVANTAGE offers incredible price /perfor­
mance. We also offer our low cost HORIZON '~ 
systems in both single-user and mult i-user configu ­
rations. The HORIZON features an S-100 bus, 
a ZBOA CPU and floppy as well as 5W' and 14" 
hard disks. 

All the tools you need to write 
your own smash hit. 
We offer standard , user-proven business appli­
cat ions software programs as well as our "C"-based 
app lication development system. Add to that our 
The Nortn Star logo and HORIZON are tr~demarks or reg istered 
trademarksol North Star Compu ters. Inc. 

variety of powerful business languages and industry 
standard as well as proprietary operating systems, 
and North Star gives you the software tools you 
need to produce a tru ly capable business system. 
Standard applications software inc ludes ana lysis 
spreadsheets , word process ing, accounting and 
data base management. Standard languages other 
than "C" include FORTRAN, COBOL, BASIC and 
Pascal. In addition to the industry standard CP/ M • 
operating system, you can also select from North 
Star DOS and ASP for both single-user and multi­
user system configurations, and MSDOS ™ for 
16-bit applicat ions. 

With our great SUtJporting cast, 
you'll get rave reviews. 
We offer comprehensive technical support includ­
ing hardware and software training. technical 
manuals, nationwide service and a special factory 
te lephone number for technical inquiries. And we 
make rt easier for you to do business by provid­
ing you with discount development units , sales 
leads, a third party software directory, company 
newsletters, sa les promotion material. nationwide 
advertising and a nationwide network of distributors 
and North Star sales offices. 

Call us for an audition today. 
For more information call (415) 357-8500, ext. 504 
or534 . 

We want to he lp make you a star. 
CP/ tvt is a registered trade arl< of Ofgil~I Research Inc. 

ZBOA is a registered t rademar~ of Zllog. Inc 

MSDOS Is a trademark of Microson . Inc. 


FOLLOW THE STAR .¥.. 

~~~NorthSldrT=iiii~~iiii
TM 

14440 Catalina Street. San Leandro. California 94577 

Circle 327 on l nqu ~ ry card. See us at COMDEX, Nov. 29-Dec. 2, Booth #2034 



Apple II + 48K.. . 
App1e 111 128K . . . 

-CCS I Apple­

1059 
. 1099 

I 
~-

ATARI 16K Memory Mod .•.•.. $75. 
ATARI 850 tnle rlace Mod .... . . 159. 
ATARI 830 Modem ..... .. .... 145. 
ATARI 825 , BO Column Prlntar .. 565. 
ATARI• ID Program Recorder ••• 79. 
ATARI 810 Dis~ Drive ... . ... . 429 
ATARI Joysticks . Pa ir .. •... .... 17. 
ATARI PAC· MAN · ...... .. . ... 32. . 
ATARI Star Ra iders •••.... •... 32 

- MDnll8f S-
Amdek 3006 13· · Green Phos.. . 190. 
Amdek Color I 13" . . ........ S349 . 
Amdek Color II . ............. 760. 
BMC 12" Green Phos . •. ...... 160. 
Zenith 121 12" Green Phos .... 119. 

Hayes Smartmodem-1200 ..•• . 
Hayes Sm~rlmadem ••••• • .... 239. 
Hayes Cronograph . . . ..... . . . 210. 
Hayes Micromcdem II l ~pp11 11 1.. 310. 
f'lovatton Apple Cal. . . .. .... . . J 19. 

- Pflnters-
Epsan MX·BD . ....... . . . .. Ca n 
Epson MX·80FT........ . .... . Call 
Epson MX· 100..... . .. ....... Call 
IOS Prism 80 •.. ... .... .. . . 1149 
IDS Prism 132. .. .......... 1259 
Diablo 630 .... . ......... 2.050. 
Centronlcs 730·1 •..•.••.•... 349 
Cenlronlcs 730· 3 ....... • ... . 349 
Cenl.ronics 739 Parallel .•....• 499. 
f'IEC 8023 . ....... .. . ....... 499 
Okidala 82.A . .. ............. 475 . 
Smith-Corona TP-1 .. . . . . 649 . - ­

C1n11onles Prinlur lnterheo........ $95. 

Sotl•I I ntorlu • .. , . . . . . . .... .... 125. 


~ 
16K AAM Cird .. ... ........... ... 145 

2-80 Sott Card ... . ............. .. 275 

CP/ M' Premum Syslem . . ..... . .. . 599 


Mountain Com.put r 

CPS Mulll ·Funcllo... i:'a','ci '.'.'.' '. .. . 169 

Mosic Syslom (16 l/olcu•I . .. 299 

E1prnsion C~His 18 Slo SI.. .. .. . 569 

Clock/ Cal• nd•• C..rd .... :ng 

AID+ DIA lnltrfaeo . . ...• 279 

Rom plus + card ............... . . 1zg 

Supor T• lkor S0-200 ............. 149 

Keybo•rd Rl11r ROM for Romplus .... 40 

C.opy ROM lor Aamplus .. . 40 

Rom Writer t ild .. . . . . • . . ... . .... 149 

RomPlus 32K RAM •dd -on fwfl 6Kl .. 149 


- ~ . / Appte ­
sc Colu mn Card . ................. 270 

Enh•ncor II .. .. . .. .. .. .......... 115 


- Vista / A ple-
PRDM Dli'olopmt nl Sys em ..... . ... 420 

Clll(k IAppl1 Ill) ................. . 165 
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Would 

you
help 
this kid? 

When the dam broke at Buffalo Creek, West 
Virginia a loL of people weren't as lucky as 
this Jiu le guy. 

Jamie and the resl of the Mosley fum il y 
made it up the hill just in the nick of time. 
Seconds larcr, a waJI of warer swepl all their 
earthly possessions away. 

Herc you see Jamie in the Red ross 
shelter, thinki ng ir all over. 

One look at thaL ace and we're awfully 
glad we were there to help. 

Every year you know, Red ross 
touches the lives of mill ion upon millions 
of Americans . Rich . Poor. Average. Black. 
White:. hristian and Jew. Wirh support. 
Wit h comfort. With a helping hand when 
they need it. 

Sowhcnyouopcnyour hearr with you r 
time or your money, you can be certain it~ 
in the right place. 

Red Cross 
is counting 

on you. 
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1600 REM: llS R(LUT INE 
16 0 2 ZN,.AL: IH'"-2 . 824 7 1' Ml, ,, I 
11>0.lt DW • l. 69 .,RW•f, U !FF( 7 I• I THEN[M-IJ 
l b04 JFFC 71 = ITHEM.C=LU f<A =tJ 
1606 L' J • CC 
I 6-0:S ! FCJ;"> J SCI Tl'IENC ,,,.3.;.lt -.,,1: .,1~- l • C,I 
l o I O HA"LQ >i; .J 
16 12 OC= 3 t .O-HA:TS= I: !FHA~ l 9(•fHENDC~ HA : (~o=- J 
16 14 l OC( OTHENDC= - l •DC: [ ':>•- H•T$ 
! b i b fl$=" W " :JFT 5= 1THEN1L~=" E " 

16 18 DD=!. bO•AS•TJ 
l l ·2(1 DY =[•[••S IN(O('/ I Rl :f1 = IJO •·COS(0'-11 .R) 
1 9.!~ M=XO-C•X: I F TL~-" E " THENIW"- l•l'l V 
L ~24 YN= YO+DV+OW 
1626 LM =l '. f'<•ATNCAL I XN ) 
I b :;$ (IE ,.l• R•ATN !A6S < ~N) / AJJ$ ! XN I ) : I F!Jfi"' : •. Sl HE'f\1~11 -1,1 
1630 .J= I LM-TH) /0 . ~S : ,J ,.F 1 I J l 
1 1>3~ I F.J~3T Ef\IJ•3 
16 :H JF ,J(-3Ttl · N.J•-J 
1636 llt= IJE l •" · ,:,~ : BE =f"D CEc J 
1637 I FBE< - 7THEN[<E=-7 
1633 IFBE~ 7THENBE=7 
1639 J FYN•' O IHENBE •- l• P~ 
>~. 4 (1 1nu Q(t(,C> Tf• 11 •. 4•~ 


l b 4 _:. J i: XN)34 )6(/~NlJ:( f'~ 1;;~f, l(1 1•(,li r 1) L f,. q g­


l b 4~ I F' N'.'25 .3> 4AN[•X fll ~h '/~(,, l l ( tl b4 P. 

l o 4 6 Ml =I t 
I 04$ C•X ( 1 ) • F<E: (•YI I I= ,I 
I C-'50 GD'!.ll9~.' I O•J 
l e· 4 PR!NT•.Hf\' t. !:!"i t MI I 
16'56 F<INT C l l~ · ' l 1,• 

16'58 PR l NTCHP. " <:· _,' 
I bt,2 Cl• XN : vo~·IN 
Jt .6 4 I F 0:~ 1 c.u 1 u 1 f-.11. 
161>6 I F XN' 1.:f.,l!JL>tH t'1 6.'t'.. 
166$ F€:" I 
16 7 0 F OR l =tJT0"3 
l f:.. 7 2 F·R1NTtC l 3 tJ,,1 ~J ,h:-i; '!i {Jl 

1674 NEH I 
1676 IFFS,.,OOOTOl 699 
16 78 PR tNH H t7 , X l," " 
lbSO VU=FIXIYN/1 6 . 71 : Xo..•~.4+YU 
1632 IFXC<49THENX~., 44 

1634 I FX r. . 79TH[NX(~79 

1686 FRI NT~ l l 7.X C l .CHR~ l 1 S~) 

1688 XO•XC 
t b99 OOT01 031 
1700 GOT0 ! 799 
1799 OOT0~:2 4 Listing 1 continued on pngv 310 
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Clrcle 174 on Inquiry card. 

SOOKS 
•nd SOFTWAR~ 

fur A '1' ARt- PEf-011-.-,pp LE 11-1!142:- V,C·ZD-SIMlillr -TimH 

ATAFH ATAIU ATA5'1 A-TAJ11 

ATARI 'BASIC .... la-amiii1 b'f 
IJtffo+D 
Thll fWW ooo> h tn ..AQ'°'1•,.. 
8ca);. Yau du mDf'9 t.Nn -Cilld u . 
t....n1 ,1 .. lt..irfQlcy qf Al.ARf• 
BASIC tNllUlil~ tl1d -'IQl'T ~•Ql'flf11 
fl'i!llk:h 11 prmildod. Tiill 
~ IQt"U chi:lll'1l"Ot Y® •Qi 
et11119 and wtl1• Of'DQl'I~ 
lf'Ol.Jdn.U_Y·IU. lfti ••dllfW ­
t~ or ,1-ie lll'DQr-•~ .,., 
ilPOl'-OC'JfltitD for llOQln~rt u Mil 
ii;. IU~ COllTOJ I• , 
t~tllM Dtitvwir1gs. , !:,:md•I Sol!nd,, 
KQt., ~2Jcs • Jovnlek, 
~I~ bm!l1 Aou•li'IU, 
Grtoh~ tne:1 $0aJ"'1. i1'•t1 11"'4' 
Pot;n lihl t0«l11 HLI,, \ ' 
Ottfirf flil 1t~ 1&4 lli§'_lfi 

ATA.AI 1..A11111wi1 ~ Uilf"V -
Dool t ea.vu or d~:1.'­
Th'1 PE..i.ga AndudD$ thg book 
tf1i 164 P'ltn " ClllMIU9 Df· im.k­
ICJllNK ~i-._.I C~Ult.,"1g f 
r,-or,.L\I <I~ lJWJ Dfl>Of•~ wf'°tdl 
fftt•ltttl ln n~bOCll 
0.0.' Ha.; 7.rJa 1-U..H 
a.,.,., ll•t •tu AT An 1-<!.flmp.n• 

~~'1 J:Tr:~·t"c~:::~::"1:!1~~ 
I" BA$1C n..J PwlACfrllri.u Ling~ 
of t11i:hl'W ~ T~ t'pCJ 

filnu.. 
o.~-Na;. 11i.t. 111..u 
GAME; PAtll(AGE fiO 1111._ AfARI 
B.:m~ t cauuou °" doli 
!rw;I~ 1~ IJOOIC f: •6'2Ph,. 
C.hMtl til Oil dl (11~ ipcs::llyl 
cun.Dlll\Jfllg (I (IQil"llU'f' g! ll•• p.!O­
'fill1lml ll'11Dd ft1o 1.... l;*I~ 
O•dir Nlf, 7n1 S-IMl.1>.!1 
ATMONI\. ; 
Mild'll11e l..afJVu• MoohiDf IDr 
1"-ATAFH 1100/ilOO... 
This ~wat-hll '"'O'l~tOI' ;:irn.-lder, 
lfOU WhP1 1!11 flflMlltrn fLlpCM'\n 
'hi\ ,.iQu OftflO 10 Gir l Uie f110s.I 
Olit ol 'fl'Yr PDMf1lll 'Y'l0rf1.. 
A.lMONA-1 mtt\111. ""Ii bOO~ 
:-~~DY':~~ 
• ASCII , ~CNnga Mimory 
Loctdarn. aAIW:Lni'uter. 1"1 
n~v ~. w..e aiid bK:t 
""~ ..l\G~ Pf~. •IMI 
~ L..ltf"l!J P.OW , lf'fln.1.W 
l?PlltJilN!lt 
Co-tt1!I wl•I• ll'IUO{;lut!fiorw'f' 
Vt~• r;;n, haw ro prOQr4m .n. 
l\TARI GOmPutlr lri ttlillt'Mtm 
la~ , CA...... b11bl• nho rti ROMI 
Ot$t , 7022' "19-~ 

ATMOHA,2 ~~1-.pper 

:..~~t~'m~:~~~: 
at µrll"l'Ji:1t.11.lv ~lnd 1tiJdtti.11. 

O~ Of~ '"*n1tl 
Ordu~No . 71),tig HI.I& 

:ecrtOAIAS:so.fi HLER fi>t 
"T"-1\1 SDill, 32X"' •8~ MM 
f.irlhtn"!Ol1t1Qstolil'Kl~•u'I 
[1Jll~orf~. (8J;. ~oo­
rode In 11bout 5ssnncb1 ln(l\idlb 
ATMOt~A 1 

~No, 7a11 


MACAO.Aaaiintblt1 
rN ATA ft I l!IOO , UK AAM 
~ 1P9CUy VIM.ii 1Vl\ll!m: RAM, 
<li:W: C>fC-=il'CI.-.. 
o .......... 7ot~ IP.GO 

,Add S:ll..00 ~o-1 o'1n¥ u,.JGri 
Gia1diati1 - fi"OF AT A.Hl-400/BQO 
l!llt RA.M1 ~· MIO IG'r'llk.kli, 
ii'llm.tt lo" i9Rd .lllul"t{t [BK ~N"f' 
~.... J 
Ordt,.ffo, 12fl7 Sl&.!Ml 

Bb tl'P- cxwmal whit "91 AfAAI 
C .-Nii.I OgHm, C.o 1.1f lf~lt 
Orikr Moil~ 7222. Jni..tS" 

:'~~~~~:rd~i'"~ "'' 
011111 .,.._rm sa.e 
U 1ROM C.rt1f_.. KIT'°"' ...,~, 
CJ11r~ {b019 Dolfd) Wlllh '"· 

I 	 :ltfiK1.1o.'!.tl 't\.'.ikJi tw0 1fil(; Cl twa 
JU EPAOMJ l:l:71e.2.!:rl;77Jil 
OtdH No. 1n• 1111,H 
Otdn Plilo. 7043 U1lftpltu1 U:t.•li 

hw'GIOI Wr" 1 f 0t """II 
bu>.rJtw1 if¥flrl ATA"I 400/9ll0 
II'>~ RAM. 
0rdtl1-No. 1022, a:•. ta.n 
Dlrd•,..No.. 1XID. 64 IKIM 

Mti1l...,U11 No. 721J 12a,1·5 
IMWitmfll Cb,,t,.No..7i1tt H4.D5 

E(.COMI' FO!lTM - E.....,_ 
FIQ..FQ~TH 41111 di ~nl'1 · 
Ordmir No. 1~5 U1M1S 

kaw 1a atr>n•c;t -VOUT El"SON· 
Prifl.w­ to 1b• ATAJU 400,llOO, 
Co~lruc:tiDfl nk: wltli Pl1"'1cd 
circuit oo,,rd 9'1d llDt~riti 
(St:t~r\jlilll~l ••'tit Wi'~ill~I dlHl'\IC' 
ltnp(l(•ll'iO•. 
0ntff'No. 121 B 11!1..l!i 

• ru o .:-.ii: , . ir 
lnull()l1nbi r1;1o OSI O:.mpul...._., 
OiaglaM. ~tilW.lil41 .rld "1hW3illlil 
ll'lfOfmftSorl "°t ~lo-11 V 
R¥1nAn11 h'- on• =mPOC' -111t.1,ca. 
1112-. 
om....Na, Ui7 17.95 

-'Th• i!iaacwtd PJoe11: g' omo 
Ordt•-ffo.. ·153 17.95 

Th• 'fltbd daaJr M OittirO 
Onhr Ho. 1r.. &7.95 

TI~ Fciwr11'1 GilU 1tr OH40 
Orlla· MI- 1110 :1:!:1 .91i 

VtP ,. • . - Atl.m 9111Pot; '1ly1 
.It ClllUillli!'Wl\h 111111 Pt''V"IH'M, 
Ofdat ..No, 1iiDA •11.,.15 

Thll! rJfth Booa. a• OH IO 
0.-tio, 161 in••• 

lrwnlla Wtlfi"' Pravn111 lat OSf· 
ClPMF , Ct.;P_ Obk IW\d 01\ll!"i11t, 
a llAM, 
01"dtr-ffo.•Z34 129.10 

Mallin• Llfl tor Cl~!­ or 
C4PMF .;:--<1 t; RAM 
l5C'l'1it1~m~ l llCl"P11U.-.illlntb«lr 
and r-•Nl•n Ott 0"11 ~ 1(rt dlll.J 
Ont.-r•-Mn, 111240 &29,IO 

611 Miuataft 1tAS.C Rilot 1 tilali~ 
~"*ir•Nil , 1~1 JiY. .95 

bptn.tlon klrlllbna'IL torr r&:l2 
.,.dliilCl:Z 
Orda"·.,.~ · 1!92 

Mfuoc.n"'pum Appl Nat.u 
O.-it9'.J4.q ~ \ 5-J :&lil..95 

Co'"GJ+ So\Mld Gt11t.r•tlon 
~ r~ ~Ua.1ior1$ r1U1nlHlll 
fo1 1tit1 Ta-a 1r"'Jn•rn1•1t. SN 
75U7 C-omplwl Souna G1Nif.a• 

"'" Ons.1 ·ffo..1M 

Sm.lift D.,Una.t Pl'Ol1.m1 
C0"1f!I ·1• llllI~ 1cr 1114! bU'1lnml 
!£Sal, lmtnnt.:wy. lrwal(.e Wr 1 1~. 
Me llll'Q Lb:I &I'd miud'I fl'lor.. 
trt1fDduct.kn1 ICJ Ou:l,,_ AilPU• 
a dons. 
Ot•,·Na, 'J51 ,,uo 
~VCGrilputmr f.l.thir.11• Hind· 
-· t~.AS-1 
Ot.:rfpl~Of\1 . ~lf'IOl1 a ~ SpElfl 
cadQl'lt oil 11... mort r.io~Bl' 
mkt'OP'otm.ot Md wp;KJrt <ll~l'i$. 
A. MUST fiOf Iha 11ilrrJ•l'filfll bu H. 
Ontr.f~No, 3 SiC..85 

CU. ind FMGl"'I ar '"'• 
ColftlftOdl:I•• ffT 

~~p~~i~~w:r( p~ 
h'IE0141iCfJtO ltllOrrNtlorl . PJtl>. 
grammrng h1ck1 11Ad ;etwnadcs. 
Or&r·No. 160 ''-'$ 
ha~e11iy,....&pam.lo1111) &Md ''°' 
VIC.2G· C'"4.4·lkl••· 
Ortht• Na~ U44 1111-515 
WG-rdluootr1or t ,VIC.ZO_;llK RAM 
01dtr No.. C81Q 119.IS 
Mt.Uirtf l,,111 f.a,. VIC.20, 1111.AAM 
O;def Na. •n:J t. 1Ui5 
nicls fM VH'h -Th• V l~Gll' 
fl togr•rns~ 11lrn~ ind HGAntl:afl 
ilrtfOfmAUon fl)f vc.:te 
0Jdfj NIJo. 1411 IU5 
TIC TAC VIC 
O..llN No. •HO 
OAMEPACK I 1:1 GMMi.~°'"" ....4111 11~.K 
Dli.. Ji:rt1tk.Jl:bHil1iidl1!Jl'll 

=T~~T lln,.,-11!!1:
M1h'f&U,.VIC 
Oroit ~. •lllU I 9.66 

Listing 1 co111in11ed: 

l SC•CI RE M: REVER~E iHRLll~ AF'F'll E:O 

1 ~02 1FF14) • 100TOIS06 

I S04 VO•AS• l. 152• 1. ~71Fi q l • I 

1$0b V•VO- c 3 . ~ol•T.J 

ISOIS I F"V { aOTHENVti(I 

J S H) va~v 
1S l 2AS°"V/! I.1 52 1. 47) 
18 14 RETURN 
1000 RE11 • ((111PUTES NEW POSIT! N 
2.00 4 IF C.N•OTHENCA~C" L8 C~I• I : LB ! 61 =J : G0T020 I 'I 
2001> !FCN; OANOCN (r?OTHENCA~CN: LB <~ I = I :Ut/61 = l : OOT0'.2(1 14 
~oa JfCN;>9(\ANDCN(E Je; . THl£N(/\•laO-CN1LEH:'.;) ~ 1: Lf!(b I= I : GOT020 J.1 
::o 10 I FC:N:> 180ANDUK=;!7C• THENU!= ~i-1 i:lOt L~C SIE - I: U>( b) = - 1 ' L•IJ'T0;2!11 •1 
?0 12 CAr3oO-C-N ,LB(51= 1• L~(61=-l 

•I~ ! FCA;. $<> . 500 TO~ -'!4 
21) 1() OL=ClN•COSICAll<RI 1 llL~OL16L'• LB( 31,.LBiS I 
2\l J 8 l FL.El I:;.)= I THENL "·=L l .,. OL : OOT0::0.:?4 
2 •-120 L =AB'i>ll.1-DLI 
"2(12 4 LA=L l <C•ClSIJlil?l\(l(• 
?(J2b Ml=l'IP 
2028 LA,. :l)OSLIB-400 
2030 H?=MP 
:?\'32 DM;ABS.CM l -~IZ >'l.l(•=OM"1 AIHCA/l' Rl : C·-O TOZll36 
~034 L~•L l• OG=ON/rOS<L i llRI 

2•>36 DG=DG/6CH LB ( 4 I "I. EH e, I 
2038 IFLB( 41=-tC.OTO;•,)~ f! 

2040 Q2•ABSIG 1-00) 
20qq GOT02050 
204b G2 ,.L"l 1+DG 
l050 CPl4l =Flt! L21 : (p(~)=!L '-CP(11 ••iO 
205~ CPH'»~F l X!02PLr Pl= (0;>-1:P!b l 1•·6 t• 
.?05q REiURN 
<'. 1 0<~ REM: PLOT CiLHJESL.01"' · cl\L• '?·SHAl li 5 
;>IQ l !Fl,'0 ( 7'50f~l€NRE1 LIRN 
:" 102 lt<~=l8+0)1'i01 : Xl eb+OX I l • V( •=J 'i/•·hV(IJl ' 
~ 103 PRI NTGHR$(2Sl 
:?l1H FORY= 15T02 l" Pk i NH'I Y. xo o. ·• .. : NE •T 
2 106 PRINT .(Y(1.11. S rHINu$\ 1s.1::-. 

Yl " l <l> " 'f( 1 1 

' 10~ FCJRV=J5TCr? J :PRfNT!t (Y· KL 1.(111'1~:11q<>p111·x1 
.:: 1 11) PFl lNT (Y l .11 , S fR fl'41,1>( l J" L) 
.:: 1 12 PR l Nll!lYl.Ji' l l 10:H 'J( 1 4 ~ 1 
.i i 1~1 PRINT(~\ l :";-;,0) • 11 0" 
~ li b G <o> ~a Jl:Li'((Ol=G ( LI 
2 118 RETURN 
==~ ·o F"<HI : 1'.'0~IF'll 1ES MEl<Hliffrl!ll Pl-'\Rl o .. l'JF 
2 ~ 0 f MCU)=7? 15. 704~ 6~ 
;?4 b l 'MCl. ! %0:3 . ~bB"' 3.:: 
2 469 IMl~l 20.U525 

41 0 IM(~l~0.000~1 3 

.:!414 I F"lA•t:ITHENLA=lH 11~11 
::'4 l b l F"LA.: <851+59 /o!>O I THENl~nfl O • ~ .;i i l>(l 
.2 ~1 :3 $J 3$ JNCLA / t,RI 
24~0 S~=S 1•5 1: $~•S 1 •S2 
.:!42? TM(Ol•TA N! C4S+L 1~1/hRI 

? 424 TM!O)•kMCOl•L(1G<HH01) fl..(JQ( 10) 
2 4.26 TM(l )cKM! ll •SI 
;'.:!42S l"M<2>=t:Nc ::'H•SJ 
::'4 31) TM!3l=)•r'l!>l•e>2•$3 
.::' 432 MP=T11 1J1-rr11 l -1M( ~ )- "fN(;1) 

2436 RETURN 
X •DO REM, AE<ORT ROUTlNE~ 

3C•OZ tl'ld I, ,. •. _______ A Cf.;ASH HAS 0 ,CORREti ----- - " 

:!1004 MSIZ:l="VOU ACCID!<NTL 5 ALLEU THE AIRCRAFT f)UR ING F INAL APPROACH. " 

:<uo6 H!H3l~"HIE STALL OCCUf.REtJ AT AN A llTUllE OF" 

3009 M$ <~1=" THE AIRCRAFT STRUCJ.:. fHE GROUNU IN A NOSE-H I OH f.ITTI TIJOE . " 

3UIO MS(~ l•"THE 11'1PAC'T RUPTURED THE TAIL ?.E:CT!ON OF HE F'U5ELAt;E." 

30 12 M<J.! bl"'"-- LOCATION OF CRASH --" 

30 13 M<J.!7la"-- LAtW l NC. POSITI ON ---" 

;;0 16 Mt! Sl=" PITCH A GLE•" 

.>0 18 M!li( 9)~" AIRSPEED~" 


3020 1'!$( t )a" YCILI F LARED AT TOO f.llClH AN AL TITUDE OURI N13 FINAL j:\pf'ROACr!. •• 

~0;!2 1'1t1! l l l•" THE RESL1Li! NG STALL OC.CUflRED AT AN ALTITUDE Of" 

30::'4 H'E IJ21=" THE I MPACT RU TUREO THE" 

l02b Mtl! 1.31 = " VOLI FORGOT TO LO"-'ER TliE LANDI NO GEAR . " 

::OuZS M'S! J4 1=" YOLI FIHLED TO TOUCH 00 N I NS IOE THE 

3030 NS f151•"---~-- AN IMPROPER LANDIN W~ 

30:$:::: M'Er lblI"ND !JMIAOE OR INJ URIES OCCURRED. " 

~O~ RL=1;1: JFH:•OTHENRL= l 

3034 ~O: l F ABSCTVl c J u(•T HENRl~·I 


304(1 N•< ~ l •"FEET lN$ 10E OF RUNWAY" 

3Qql lFTX•:••1TH'ENNti t2J="FEET ~HORT OF RUNWAY" 

.:::04? N''(3ja"FEE T TO L EF T OF" RIJNWAV 1'.~NIEF"<L!NE" 


RLINWAV. " 

MA OE -------" 


3043 JFTY;;-(>THENNS l!ll=" FEET 10 RIGHT C1F RUNt.IAY CENTERLINE " 
3044 R~sF l ~(T~l<RX~AB'S<R ) 
304S RV•FIXCTYl • RY=nBS <RVJ 
305 0 IF AF=() G1:1TO 31!-0f.J 
305 :!' AX"lNT! AX ) : F"A,,lJlff(FAI: ASr ! Nl (AS) 
3060 ONAf!"OOT03 lQ\l • .3!'50· ~(~Q-, ?~~·' • ] J:(t(h .3~. 3'IOU , 3 4 01 351JU1 ;9~1:50 
3 10(1 C.uSIJEl-3700 
3 10 1 YP-.-4: """'55rft.=" #~ , #~ll " : VI=AL: GO&IW 1)(1 
3 1 •.I? RJN1'<! (l5, ,·, I .11!1-( l 1 

3 1(14 PRJNl " l'OIJ FLEW INlO 
3"106 P'RINT"TKE IN'iTRU/'IENl 
~ I f!$ E.NCJ 
3 150 Cl_';> 
3 152 r JNT M• t l I 
Jl 1 5~ I< IN I M<&( 2) 

THF. &R'OU~ID . " 
F"<EPOING".i! AT Tll'IE t'IF C:RASH ARE As S HOWN ABOVE." 

L~ting 1 con tini;ed on page 314 
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Performance Breakthrough. • • 


• • • the CYBERDRIVET"'for the IBM Personal Computer 
13.5 or 27 million bytes of disk capacity in a single cabinet with 

an integrated mini-cartridge tape for secure data backup. 
Setting an exciting new microcomputer standard, the 

CYBERDRIVE1 combines a full package of features. 
ft offers new, higher perfonnance levels, with an inte­

grated business-oriented backup device. 
As the CYBERDRIVE Is made available for other systems, 

media transfer is assured regardless of the host hardware or 
Operating §ystem. 

The CYBERDRIVE slashes the seek time dramatic­
ally- e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data al low dumping of (for example) 10 million bytes of data 

••• And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/C080L2 compiler-the micro industry standard. 
MBSP RM/COBOL general business applications (derived 

from MCBA' minicomputer packages) . . . thousands 
in use... money back guarantee . . . source program 
license. 

CRT!' trom Cybernetics (COBOL Reprogramming Tool!~ 
Program generator for RM/COBOL to ease pro­
gram development and maintenance • . • an 

alternative to a Data Base System. 
CBASIC25 & CBASIC86' compilers ... for aficionados of a 

useful BASIC. 

The software is available on a variety of industry.standard 
Operating Systems including CP/M5-MP/M5 (both -80 & -86), 
OASIS6, PCDOS, and UN1x1. Inquire for specific details and 
prices, 

in about 10 minutes ... much faster than other tape or floppy Tnid1t1Mrtcs ol: 
d isk backup techniques. Hardware read.after.write error 1 c_ ... '" 2 ..,....-,..-c.. J ....... _ _._...,, ... 


checking islncorpofatedinthetapedevice. ' ~.. ~.._.,_,"" ~ °"""' - """"' • """'"°""s.."""""' '..,,.....,,........ 
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excru­
You're not alone, you know. 

We've all been through that am 
ciating moment when we rea lized th at we were 
going to l1ave to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us survived. 
Many of us with a little bit of help called 

dBASE II, the relational database management 
system (DBMS) for micros. 

The best defense is a strong offense. 
Don't get seduced by BASIC, because 

basically BASIC is weak. And to make it do 
anything us ful can take 10 times as much 
programming (and time) as with dBASE II. 

dBASE II is much easier because it's a 
relational DBMS, and you control your informa­
tion with powerful, English-like commands. 

With a word or two, you CREATE data­
bases, APPE D new data, UPDATE, MODIFY 
and REPLACE fields, records and entire data­
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
mon ths worth of data in minutes with REPORT. 

You can prepare your forms and formats 
precisely fhe way you want them. Do calcula­
tions on fields, records and enti re databases 
with 10-place accuracy. 

And do even more with dozens of other 
commands. 

Here's the catch. 
With any language, you'll need to under­

stand relational operators ("less than:' "greater 
than;' "equals") and a bi t of logic ("or:' " and'."'not"). 

With dBASE II, you'll also get an easy 
way to make choices (IF..THEN..ELSE) and a 
powerful way to perform repetitive tasks 
(DO WHILE.. ). 
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With these tools, you're ready to tackle 
your accounting and time billing, project man­
agement, and any other data handling and record 
keeping. You can work interactively and get your 
answers right now. Or save your instructions and 
repeat everything with two words: DO Man­
hours, DO ProjectX, DO whatever has to be done. 

Use dBASE II to help make your choice. 
If yodve got a 48k CP/M micro with a 

disk drive (96k IBM PC), send us $700 ($400 
for a 56k Apple). We'll send you a copy of 
dBASE II to use free for 30 days. 



t e esto 

•
;tm1cro. 


Instead of just poring over a manual, run 
it and make certa in that dBASE II does what you 
need done. 

Then if you fi nd it isn' t right for you, 
send i t back and we'll return your money, no 
questions asked. 

But we know that you'll probably keep it. 
Because having dBASE II is like having 

a black belt in micros. 
Cal l (213) 204-5570 today or drop by your 

local computer store for the rest of the story. 
Ashton-Tate, 9929 Jefferson Blvd., Culver 

City, CA 90230. 

Circ le 36 on Inqui ry card. 

Ashton1'ate 


'" ·19 2 A$hton-Ta te 
C P/ M is a trademark of Di~i tal Resear h 
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-12.7 on lnqulry card . 

mRCISE 

YOUR 


HEART. 

EllfEACISE COMPUTER 

~ .. 

How can you tell if your exercise 

program is doing your heart any good? 
One way is to monitor your pulse rate. 

The Genesis exercise romputer 
reads your pulse rate 
accurately during
exercise. It automatic­
ally warns you (with 
an audible beep) if 
your pulse rate is 
over. or under Y~o/ 
maximum or mm1· 
mum "training zone'.' 

Once you've finished, Genesis 
tells you how many minutes you exer­
cised at the right pulse rate. 

Strap Genesis on your wrist, 
program it easily with your maximum, 
minirnwn, and resting pul e rates, and 
go. Only Genesis uses a patented 
crystal which picks up the actual sound 
waves of your pulse. 

A medically designed micro­
processor chip makes it smarter than 
other exercise meters. 

Try Genesis for 30 days. If 
you'r not absolutely satisfied, return 
it for a full refund. Send us your check 
for $159.95, plus $2.50 for postage 
and handling. Sun hine Express, 
4357 Chase Avenue, Los Angeles, 
CA 90066. 
VISA, MAS1fllCAllD llOl.DEllS: 
Olllllll JOU FllfE (800)423-6383 
I# CAUFOlllllA (BOO) 352-6207 

r1!!11f1NE 
~RESS 

·"~ynght l!llj I Sunshlnc Expn:.s> 

Lis ting I cont i1mcd1 

3 1'!.t- PRINI tl~<31:Akl "FEET. " 
3 158 ~RINT M$(41 
3 1 t.(1 PRINT 11$ ( 51 
3 1 6~ N$(1 >=11$(61 
;:11'4 V1$JJ IJ 301)1) 

3 11>1o EN11 
32(111 (LS· 
3:'0- F•R r NT M·l t l I 
:::.::>04 f'filN! "YDU FLEW INTI'.! 1Hf_ 
3::!• (:, F'firNr"Al TIME OF CRASH. 
3.!QI>. F'RINT r•lf.\ 8 1 lfAl "[•EC•l1EE ~; " 

l .::'IV PR I NT M•l~llAS 
3 1 · N$( 1 l=M$Cb t 
3 14 GOSUB~<BOO 
:<216 E:NO 
3250 CL$ 
~~52 P11INT M•! l t 
32~4 PR INT M$ (l01 
:<:!':5b PR ! Nt M'l ( ll l1AX!"FEE1." 
32:59 PR I NT M'i ( l 2'1+"FUSELAGE. " 
3260 N5 ( 11 ~M'i( bl 

3262 GOSUB ~00 
3264 END 
3'300 CLS 
3302 IF WH= l ~TliEN PRINT MSll I 

C•RLllJNO IJLIR!Nv FINAL APf'ROACH." 

JHE ~rn·r~AFT PROFILE WAS A~· Fl'.ILL OW':· 


33(14 IF loiHcl '>THEN PRINT"------ A 111 NOR CRASH HAS OCCURRED ----- ­
3306 PR I NT Mi( I OI 
3306 PRINT M'il 11 1!AX ! "FEET." 
3310 IF WH• I OTHEN PRINT M•ll 3l 
33 12 IF loiH= I OTHEN PR INl 11!11( I Z) + "PUSELAGE . " 
33 14 IF WH=1 2THEN PR I NT" THE l~IPACT DAMME[• rHE: LAND INI'.. GEAR." 
33 11> IF WH.,l"THEN PfllNT" ALL PA&SENCiERS HAVE fil':EN AFELY EVA:l)ATEO . " 
33 1$ N$ lll=M$ (6J 
332(1 C.OSUB 38(1(1 
3322 END 
3350 ct.S 
3352 PRlNT M$ (1) 
33S4 PRI NT Mt ( l 3) 
3356 PR INT"THE A I RCRAFl LANDED 
335$ PfHNT " ALL PASSENGERS HAVE 
336(1 NS( 1 >~M$ ( 6) 
331>2 OOSU8 3800 
:3364 END 
3 400 Cl.$ 
3 402 PRINT MSCl5t 
3 40 4 Pl'INT MStlq) 
:3406 NS ( l )~M$ 17) 

3 408 OOSU9 ;.:;:1,1r1 
3 4 10 ENO 
3 450 a.s 
3452 PRINT M~ (l~I 

ON ITS BELLY. CAUS !Nli MOC<E Fll11E £1AMI (• J: . " 
SEEN SAFELY EVA UATEO. " 

3 45 4 PRINT"YOU FA I LED 10 E ECUTE A FL.ARE PRl(I IO TOUCHJNO DOWN." 
3 451> PRlNT"THI S I ~ A Vl1JLA f l1JN OF COMPANY PRO'EDIJRES." 
3 45S PR INT MS ( l 6 > 
3 460 NSCl)=M'i/71 
34 ~.2 CiOSUB 3600 
3 4 M END 
3500 CL $ 
350~ PRINT MS Cl51 
;;-5 •4 P,,.IN f "YOU r~OLLED OFF THE RUNWA AF1ER rr111r1-11 1~i, °'-·~IN ... 
J5(>6 PR INT 11" 1 l bl 
::?.· QS N'i ( I l =Mid 'l) 
3 !i l '? GOst.113 S80<.• 
35 l <1 PRINT 
35 1'1 r nN<-"'750THENrfHNT"VOU FlOLLED PA'O T FAR ENO OF kUNl,J/1V " 
35 11, IFABS P'NI ' 100TMENF'R TN1 "V(JU " ')I Lim tll II J\•UNWAV S IDE IJuRJ.o!if<··,' 
::: '!1 1E: ENO 
"3550 Cl..S 
3 5!-? f>1'1!N1"--- VOUR 11J S$E !o IW'Pfi:CIAt'..11 $ fl >N :.l I '> ~'Ll' NUll . D<. ll ~--••" 
s554 PR !NT"VUU HflVt FOLLOWEU l'ROPEf< PfuLEl'•L•RE': .' 
: ~t. ENCJ 
3 ,,(1(1 C'L~-
:t6U'.' f'n' l NT"--- VOU Hl.\VE SUCCESSF ULLY l 'OrJ LETEO THE FLIOHI - - -• " 

?.604 PR I NT" ALL PR1JCEOLIRES WERE PROPERLV EXECUTED . " 

"'H>I). NS ( I 1~M•ld 7 > 

"6 10 F'R IN T "(,:1Nt:.RATULA 1 I ONS CrN A 5~JLL !c%1 Ul FLJ(oHf." 

36. 8~ (,LJ$UB lSOO 
3 b l 3 PR I NT 

::6 1 q X N ~AB 'ii ( XNl : JN2Fll I N+7 . 111 


3b t 'S VN=AM(VN)•YN=FI IYN) 

.)t.1 6 PR!Nl "VC•UR AllKRAF'I CArE TO RES r Al THE FOLLNllNr • r·c1 .. J 'ION: .. 

3<>17 Pr<INT" "•c•N: " fE!::T 1N·;1 v£ THE RUNl~ll V" 


3t .J 3 PR l NI " "1VN: "FEET f"f\ 1·1~1 RUNlJAV i'ENrERl !NE" 

:l~ll ENll 
21 7Coe• REM:SllflRt:OUI INE 1C• ~LEM L•J~ll 1' I"' Id 
3 7••:! FOR f =t:1TQ_:> 3 
.;.."7l'4 F'fiINTfl( J , ( q 1 ~· 1'-"( (i' ' ' ~ 

::; 101> N n 1 
;1 7(1 >:1 RE 1URN 
~'"'"'-' REM:Llo\N[rlNt> ':-1A l JS. r f l .,. 
7:~u~ PktNr 
, ::t.l•~ f-'t<l NI ~.f'A• t'I> I :·t > l NSt I J 

3~06 PRJNT 
":?J 1S l FRL ~ •~H<ENl-R I NT h <""' < _ > 

uf !J i .; I.AV 

"'"'" r FRI , I Tlil· NF·r< j N ,, Hl<•I ( ~~)I rn: •I~ l .• :l. Hl<S ( -'!>} 
-'$ H1 F'RlNT 
~:~ J .:' 1Fh1.1 l'1 H NH< lN 1 tW:N~( :01 
~ · ;: I FtW• l n1t::NF r< 1 r•.• lh~ •-bl: l>Y:N~( <); I Hll'!.I~'::\) Li.sti11g 1 C0>1li,1UN/ O il pa c 316 
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WI tXI NTRO llEA 
ti. 
4Z900 

W/fl CONTllOlLEJI 

MSL 
m.oo mM 

COMPAAE 10 ~ OOMPAICE 10 
"PPL DRl\t 146.00 APft E DRl'IC 

~PLE IS A~EC l lW!{ l!AIC~ or APPL[ CO MPUTlJI 

OSBOR E 
PERSONAL COM UTER 

~ 1llu1 
MSl Pn"' 

Pt I 295 .00 I IJ 
CIS II t u Di\ Car d m.oo l l!'l 1111 
\I(!(< de<> Term IO c.iu... C>-d 30.00 m • 
~llU ~•1b011~ (n~.-ctt (C11 !Jo! .t'O 1A • 

lkJ eybiwHnh•oW ll 149.DD 111 • 
l 10 s.llc11d by M1cr.,.11 395 .CO m • 
16U1 rMdbl M1a osoN 1'S.00 If!• 
r undfl ~ c11.."'r c.ro 10 .00 10! 
s....im­ !0Colu,..C11d :149.oo 1n t1 
Ccrm Win< l.tSI« l.W.BOn.I l 195 00 Hill 
Corm 'Mncnuicf IOMB Disl '9'J5.00 CZ..• 
Coms w;ncnu1er 20 llBDill 5!195,00 1111 • 
Alf JY"" i.t•sic: Cud 249 00 m • 
AU '~olto lo\ "'" Cud 195.00 145 • 
J011!1c:ll 8y ~.,bo•d Co 65.00 ...• 
2 lier umeoc: ~typ1d bJ U9.00 Ill Cll 

ut Sri! iii •~col! Mn to l 9S.OO l&l 
ND+DIA l.ol orlict llr M"'nl~• .)49,01) m 
!>~tPDO Chas~• (! ~o111 449 00 155 
CLllOl~illrM" Cird lly Mou n 21(100 l it 
S.peltllltt SC>-200 by Mount11 195.00 l•J 00 
Rompos + Coro SIS 00 ll9 • 
Rom•rlllf C.1d 19$00 Ill C11 
~n1pil!1 m .8ilm .ldl!On1 16 191.00 Ill oo 
SupMtn 65.00 I I 
Sui>"'·f.,mlnol !O Colum nC..d l'IS.00 l 
VDU"111r D111hllr l1blt l Jl9 00 l l l Ill 
ASyc~ono.1 S..111C11 d C1 CCS 115 00 Ill 
C<nlrc NCS P.n ll el CJrd •r CC$ 135 00 1(11 111 
trap~" "'' " 1 "'"'' 115 oo mS'IA l+l S~ 0.. 1· 0.11 Co nl 
!.\',\ ZYXI M•r•br•" .. 0.1.\ C..oi 
Ar:1il• C..: flo 156~ Sy SVA 
IE1£·41B lnttrl&:• II) SS M jg\ 00 

• Ow 
MSL Prl 12 
Sl5~00 1 11\1 

211100 Ila. 
20000 ll!O. 
m.oo n • 
260.00 111 • 
2!(100 • 
2!(1.00 Ill• 
20000 l fl• 
)Sil 00 It&. 

PERSONAL 
r.z COMPUTER 

4 _..A INCLUDES:::Jiii 2 Dd ves OS/DD
~~[~l~;~:~Board 

1rBMC 
~ GRNPHS 

I CE S.­
MSL SZ .00 410.00 

3305.00 ·subiecl to avall•bifilJ 

NEC 
STUDENT 
SYSTEM 'l. 
64K 
"HEC PC 8000~ 
'H EC PC 1812 
' HECPC 80JI 
12 • Grn. Ph . 'ildeo Moo Ilor 

moo n oo 
YJ! oo •n oo
91soo m 1111 
m.oo m.oo 

135 .IXJ 
150 Oil 

m.oo 
250.00 
moo 
moo 
moo 
9500 II 00 

2S OO 
15000 ~co 

moo l!5.00 

l l0.00 117 .111 

ll0 ,00 
SS.Oil 
7S 00 

NEC 
NP< ll" ll> fl ., 210 00 

Gfftl\ \! Df! DI' 
Noe I?" Co muolll• •49.00 
c~.. 11 000 0t 

SANYO 
S.•1• 1· a' w m oo 
Sln •o 911 Cr u n M.on1t0f moo 
S>n 10 12" S' W 175 00 
SIO I'" 12" lii<to 320.00 

INt• Cue SIJi t1 
51")0 13' Colm llun.ior m oo 
ZENITH 
l <Mh It' C1.,.. MOlloi O' 15900 

THE APPLE COMPATIBLE 
ALTERNATIVE 
FRANKLIN • 
BUSINESS~ 
SYSTEM ~ 
Frankll" Ace IOOO system • 64K • 
Disk lll'lve wilh C<introller card • 1 2 ~ 
green phs. ..;deo monJtor. 
Color optional $49 .00 

$1695.00 
SAVE SlOOO COMPl'AEO TDAPl'U SYSTEM 

B1cammodore 

II STUDENT 
SYSTEM..___ 

4032 · 32K 40 COL CRT 
4940 · DUAL DISK DR IVE 

MSL OUR PRICE~ 
2590.00 SI 978.00 612.00 ......--­
-PR I NTERS ~ 
EPSON 

•[l>son MX ·MI T fwe Ill 
• llJaDhiCS 

Epson Ml·&O m T10t 11 1 IU DO 
• l11•ullin 

Epscn II.H OO IJl)I Ill "}Oil 
•l lJIP ~ti 

OKIOATA 
l)\Jdllil 12A Wl'lloctor 111 col 649 00 
01/dau llA ~ll!x!O! ll2 col 991.00 
0 11 1 UA IJ2 co l " " II 1~95 . 00 
0 •• 80. 132 col """' ms.oo 
C. ITOH 
C 110!\ 10 14 CIJI !J>lr-1111 1195 00 
c llUll f 10 40 '"' 1$<1' " 0 
C, llO Praom tumll~I &95 00 

!toll r ro..,..lei 11<1>11 H9 00 

51/1"' flOPPl DISK DRIVES 

for nic IBM 
Pe rWJn a/ l1n 
doo TM IOD I 

rDl IBWNIXI" 
ir..C.omtmeo 
boaooTll.1 00 2 

MSl 
$1flft-SIC.G129~ 00 
4I TP I 

5'1•" WINCHESTERORIWES 
S.•111• SI 106 6 !!Mb 1500 00 
Sc•IMI SHI? ll.16M b 11141 DD 
laniton f1Hi01 6 Ui b 1391 Cll 

l 

1'1£ RESERVE THE AJG~ TO CORA~CT TYPOGRAPHICAL ERROF!S. 
THIS AO SUPERCEOES Al l PREVIOUS ADS.

r-Effi­- M- -,C--o- ~2; : ,";-m:; ­ - - l;.:,-;;as2- ­ . 
1 ~ 11 

1 

r"'t . Wou<lfand 1-HllJ, C • . I ] 4 A.n•wu; MICKO TZNA 

' 1 .. • c.,11to1'11.1 ~t:iiotntJ. ili>a 6+\ sa11s ~ii , 

' Olal f S.1 0( c. .a. CALL 10U. fl f't!E. I 1800! U 'l-Ya& IN C,11 (11 :J/ i9t:i n~1 • "t.o o JV. Sflli;ig tn-g & tJ 100Mllf - ~ltd 
l~ !11rrn~•ti 1'r crtoil tl tCIS 0111*'1 
c.uiltOI D!' '" ooea unlen .."Vitia 
~ 1 ;i•ymtit "tiuaini; 'Sn'.!~ ng nlt'IC! t· 
n; 11.nc lb where i!lo.DlttaOlt. 
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' \ 

I LIST 52 ,495 

~ ONLY 
~$1,895~V\ 

U/lq estlooabl~ IDWl>'il·pr1ted FUU ·FEATU AED Business Com· 
lllller · 64 K memllfy (NOT48 Kor 32 K ~ . 80 chat b~ 2~ line 
display \Io naid 10 spM your lilleSll. Gr cs. lllln)e!IC ~eypid. 2 
Ropfll!'i wf.lSO K~lorage . C.P/M 10~ Mlc111sofl BASIC lntludid 
f<Ht Expandlble lo 10 MEG SUllaAJt ~Ing l"l•nei:·s riard d1Sk , 

FINAllV AVAILABLE FOR 1M ~EIJIATE DELlllERVI \llO\Jkl Ila.. 
bel!fl ~flbellellillle jus1 I year ago Complele Btl&lnes<i compute1 
with lDMEG HARO DIS bull ·In, al aPlb belOYI maoy "PO•sonal 
oompu1crs" 111111 flopplei; Oillyll l All Ille lti dlli411 al Te!eVtdeo In · 
lur es-: sUpL'{b quillily. lon{I. lerm rnllabllily. bnlllanl display , DIJI· 
~111111ng fi nr!!ll ;ind appearao~ Delathable 1Wbo<11 d, 2 serlill 
poru hird disl< b.lckllp by Jli9 Ktloppy_CPIM l11el11<1ed. EX!.,.. 
slve llll""'l!SS softwa1e $11pporlcd by Telc Video tllell>fl) , PorUr;u­
fat l)I illlractlye ID the busilleSSITTiM~ NATIOlfWIOESemte Oil sile 
by lRWI AOO multiple lill2 coorpu1er5 canbe cl ed logelll!r lu l ~un 
a nehwrk wllh lllll Tele'/l(leo 506/816 Also n11t1ble : l1l1Vldea 
TS soz: LISi $3 ,495. ONLY U,645 

WE SlilP ALL TEL EVJDEO COMPlJTERS FR~ SiOC~ A~ your
req11u1~our complllef will be "Ourtred" tor 2~ hOurs pnor 10 
shippln~ 10 efJSuro immedl.ie operation one~ '"'l l!IV!!d by 'fOII'.' 

T1l1wldao SOFTWARE T£U'SOLUTI DNS: Two most desired 
prtl!lrams WOROSlAA W11n1 proce.;sng illld CALCSTAfl elec­
lronic sp<eads/lee l llldlllilWally piked al $790; when purcllasl!tl 
ID!lltlhef w111l l e1ev dee t:01111'.HJl•r SPECIAL ONLY S4.49. 

TdRIODDS opeulmg s)'Slem. SP•MS lhe avmg! P•tl!ltam OJI · 
OOJllllll al lm l 4·1Qld. ON LY S35D. 

to80l wlWe:nded scrnen dlspl•y Clllllllll , mlH!l$ ANSI X3.23. 
ONLY $745 

UST $.4 ,099 

ONLY 
·$CALL 

Listing 1 co11thwed; 

,-.vs 
" {i l (l 
0 u i 5 
~ 1 ~0 

PA I NT 
N <lMT "--- S I ZE OF' RUNWAY rs J Q. 5(1 FE ET .::C•O FEET -" 
RE TUAN 
riEM: 1 1 HE J:r LAV PAD 
F rl R 1-1 Tfl TO 
N J 1 

RET URN 

'181 • CONVF.RT Rl ,. Tf1 I ! NE Of DAY tN -ECONf•~ AOSC.LUTE . 

J,.7 
FOR C=o H t::'. 
re s' 1 i ' Mrn'' rv ~ ,.J . :: ' 
,j ..-,..J - ~ 

l l ! I /~VAL !T(' •t l 11 

n•" 1 ] Aon• rr 1..: • 1 • u.o• re 1 1 • 1 • r•: ( 0 1 

N 1 t 
F<E TIJ M 
RE M : Pt..11] ~. VAA l elill E ON REVER-Sl: El l'. I l.>R(lt.IN(1 
"'A JN lttl VF·, 1 > 1. ,_ 11R ~ ! ~~.); 

PR I N1 u -;. 1 N • ~'~ ;V I 1 

~·R I NT UIF~ · L:~ 1 

RE"T l.JRN 
,c,q-., EN D 
1( •00(• !;'EM: !<F1; IN rAI F. · 1 rl\l l!UU . HEkf 
1 1 ' 1 (lo~rt f 1.S " L~ Al! lf1 1)1" Rf.1NIJ(1t1 
1flO:' I R ~~,:.._. El 
10030 [l l M , Ml l 3 1, W 1 131 
Jl!O?! J IJI M 'l ( 3 1 J 

l (J(f3~· IJA TA '"{ 7 • .35. :~ . "'50 1:•7, =-~·· _2. ~O, 1 i. 15 ,1 ""2'· 1 L1, 7 , 5 
1110 4 0 OATA ~.. I l . I ~" .H , :.1-.. 3 1 . "~ . Q 1 , M>, ~ol . '!:.1,, /,,J , 1, ,<,, 71 
Jl!0 4 I FC•R l ~l• T(I .::'fil 1FfEAD f' ( I )t N. n 
J Of'l 4 ~ FOR I v TO I ~ : Er1ll XMI l I : NE 
1005 0 F(JR l ~o rn , ) : RHID WJol t I I l NE 
100_, Mt. ( I Jet•. u : t1• · ( ~) ":'' _ 1~ : 11i ' .,. ~ •• 
l •Obit.I OI M ( t ,S ) . 1Jtz 11 .;; I 
l•J06 ~4 J D?4 !' ~'\2•2"'J 

10 (170 FOR I •(I TO J . 
1007';; XE ! l I • l: l TWE( I l "t,.~ 
10 0$1} •o .,t-: 1- : ~ ~:: +-4 

1ooet1 NEX T 
10 •9 ('1 10 • 40 
t OMS RN~ffNO! 1 
1 100 RS= I : I F RN'CO . 5 THEN RS=- I 
10 105 Wt =7 ~ i 1 F RS•- 1 TMEN W I .ZS~ 

10 11 0 IJ2~RN0! :2Q l :W?- S• W2 
1QII 5 ll 111 ~ LC l ~ I , XR CI~ I 
10 120 ..)=3 1 : 1'=4' • 
10 125 FOR I " 10 .14 
J Ol.'.IU , L< I )=.J :XR( J / "~ 

10 1'3 .J• .J-2 n s t +- :!' 
l Ol<I O NEX1 
10 145 DATA FUEL. LSS, ;r:, VHF, 1'1H Z. 1HRUS 1 . MAX, IDLE , REV 
10 15 0 DATA P l T H." •·"'" - ". OEt .. FLA ,;. , UP' DWN. WJL · LS. UP . MILi. Uu1m 
l Cll 5 DATA COMPASS . Al F1:: E0,1 1 S , " VERT " , Sf 'E ED.FPM 
10 160 OATA AL t ITU DE , F EET , CL •X I-. ['IRA~· , Sli T , f!El 
10 17 I FOR ( ; (1 TCI 3 1 • R AO P " I I ) : NE Xl 
1.0 175 IJ IM 5 '5 ( 2'5) 
10 10 (• FOR l " I TO :!5 : S 'l(I l •Sf•AC£~11 l:NE.XT 
HH S FOR l "'-0 TO q : FC [ l=O: NE n 
10 1'<0 REM• !NI T VARI ABLES FUR TAI EOF F MODE 
J rH 95 f"U=:20000I) : FP=Q:o C'= 75 : ~·-;.. : Rf'mO : AL c(I 

10200 Mz .,771 T A--4> • FL "-' ' Fl\ :+~ : ~JH: 13 : I - .11 0 : HY ~'" BR~ I I : E<I ' ~ I I 
IU205 AB=O 
I 2 1 PR I NtlH S .J 7 ) ,"UN ll ECl '3.1.! Cl f.AREll A , FlLECt" 
102 17 PR J NT: PR IN'f 
10 18 PR INl " .JRF'ACE WI Nl:J:S VAR IABLE. C.U~.l l NG r l) I S . " 
102 1"' PR INT " Ml N IMUM CEI LI NG CONOIT! (!NS l\RE I N f FFfl r. " 
J 0230 PR INT "' S l,Y CONl • IT JnN;S AT :'(i.0(\(1 _ 111 r EF<Et• . " 
102~5 PR INT" AT 3 11 .0•)fl 8 1) 1 FN . '' 
10 :2 4 . PR JNT: P RJNT 

102'1 5 PRINT"UPON rAl\EuFF . MAINTAI N HEAD INC. 0 75 t o - 001 THEN PRu H D As rtlll •. 1' 

H1246' PRINT:PR IJ~H PR I N t " '!ofANlll'lY FOF'< TA! OFF LIEARl\N• f" 
1 _,,s TOs ] OO : G :.ui;, l l 'BS 
ICl260 CLS 
10265 PR I NTe ( J O, 17), "LINI TED 3 1 .;: " :PRINT:PR I NT 
10271.J PR!NT " YOL! AR CL AREO F r Jl rAt. Ec FIO A l 1Jlll10 l<LIU 
l(1Z75 r o .. i , :.CJo : c;o:; B 1 1" 35 
H•2SO CLS 
1 0~ !!>VS1t.M "Tl l'llO 07 . 59 . 0 (l" :'SVS l EM " ( 1.1 11 . I " : LI<, 
1v:zqo TV .. ..-TIM E t:o)i)SLII,>; J 1'5 ., ,., L ,. tl• 
1 02~ GOSUB 103?.0 
I0:'.<0 <'1 GOSU0 J 04 ICI 
I (130 5 OOSU0 J 0 48 0 
1Mt l (I l\ l Nl LHR.. C2 ll :1 '!SUE 1<'1t.l 
1031 " l . 'll ~ I NI I! ~~: II' LENO !> 1= 11 (,(ITO J •l'.:1 5 
11)320 GOS UB 10 79 <1 
10 3 2!; l'.lO'r iJ 11J<' 4,, 
10331 REM:ll l '.;PL AV f'ANEL IHC:A[)ER"'· ilflll , VI 
1<)33~ Pfl lNT(t lQ . -~ 1. p • . ( () I ; 'i>1' <4 I : f-'1.( "> )I · "' C'r ) H " >I Q /: o;; ~ ( 3 J l 'o ~·(bl 1',!> (j I ; p"i ( : 1.11 
l 03~ !l PR1 NT@ ( I 0, S <;> 1 • P 'fd 13 I ; ;.'I, l S) ; P I I'' / I ~· ~ ( ;: I ; f ·• ( :- ' 1 

l<)Jl q~ PR 1N I I 1 I • t >I I ' f"I ( l ~I ! S i. I 6, I 1 ,, • ..,I l ~ I ; S ~ 1 t, I :J' l[f >rq 
l :?.50 F~ t Nre ( I ;; • 6 l ) 'P'I- ( J 5 I ; ~ 'I- ( ... I : f""' II '> I I 5 "' I ~ )I I 131 I 
lf~<:S~ J f · (<• I • ITliEr~~IH ll N 
1 03'5~ PA' JNT@'( l.J 3 ) , " '" ; ~ot+ l t /1 F-~>l l \l ): ~ 'l> C 6-l 
H•lb• l"F<!N I ( I . t,t< l .PS I "'3 ) 

1 036:< PR IN Te ( .;,, l l 1 F'1> ( 11: S• ( 4 ) :P$ (2 1 : S $ (::; 1); 5,. ( ;, J1 1>5 ( 13 J:p , (-;::) i 
l•.137<.1 R INTlt <:I . - ~ ) . p s c l l) ' "' ( 13 ) ,,,... , 2 1) : S f, ( ) : P • ( ::'4 1; $ '5 ( i 1 : P .. l::t>) 
10 3 75 PR tNT~l 4 .1 , l ),P t; ! ~ I 

Lis t ing 1 contirwed on /Jage 31 8 
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10 MEGABYTES FOR $2495. 

Only Davong Systems provides so much hard disk memory for your Apple Ill.® 

Choose a low-cost, high quality Davong 
hard disk to fit your storage needs: 
> DSl-A306 5 Mb (6 Mb unformatted) $1995* 
> DSl-A312 10 Mb (12 Mb unformatted) $2495* 
> DSl-A319 15 Mb {19 Mb unformatted) $2995* 

Supports up to 4 hard disks of any capacity. 
So you never have to outgrow your Apple Ill. You 
can upgrade with additional disk storage as your 
needs grow. 

Compatible with all standard Apple Ill soft· 
ware. Davong hard disks support all software run­
ning under the Apple 111 sos operating system. 

Take this ad to your local Apple dealer. Ask 
for Apple Ill hard disk expansion products by 
Davong Systems, Inc. (And while you 're there, 
look into Davong's complete line of hard disk 
systems and personal computer enhancement 
products.) 

I) DAVQNG 106. 1 Terra Bel.la Avenue 
Mountain View, CA 94043 

S ystems, Inc. (415) 965-7130 

"Manu1acturor·s suggested retaD price. Includes all required components. 
sos eod Apple Ill are regisfered lrademarks or Apple Corporalioo . 

SEE US AT COMDEX BOOTH #2178-2180 
Circle 425 on Inquiry ca rd. BYTE Nov•mbor 1982 317 



ANNOUNCING: 

THE MASTER MAX 
$2540. 

Z-80 S-100 SYSTEM W/DUAL 8 11 DRIVES 

5-100, IEEE 696 4 SLOT MOTHERBOARD 

ZSOAT 4MHZ SINGLE CARD COMPUTER including: 
64K RAM (6 4KX1 chips)/ 2 seria l po rts (ZSlO) / 2 eight bil 
parallel ports , one usableasi n telligent Winchester interface 
(ZPIO) I On-board EPROM (2732) I NEC fl oppy disk controller I 
al l d~vices lnlerrupt driven I rea l time dock 

CP/M2.2 
DUAL TANDON s· DRJVES, single sided, double density, J.2 MB . 

qua!ily, regu.lated power supply. T hree empty ~lots fo r expan­
sion. Compact, light weig ht, modular construction. 
Dimensions: 17\{ • wlde, 5 Y," high , 23" deep, 

OPTIONS: 
220 voll 50HZ operation at no ex tra ch~rge 
Double sided, doubledensity8 • drives,2.4 MB: Add. .. ., .S335 . 
Turbodo•singleuserwithspooler; Add. .. . ... , .. , . , . , . Sl OO . 
Turbodos multi user with spooler: Add. , . .. . ....... , ...Ssso. 

We tan also provide you with termina l, prin ter, other periphera ls 
and software from our cxrensivr? catalogue. 

CALL OR WRITE FOR FURTHER DETAILS OH FOR DEMONSTRATION 
Prlc.. •ubJtcl to cn;u,gc wi!hDut n0Ue1:. 

Wl l'Vl 
EXf'ORT EXPORTJOHN U. UVVt.NS 

Associates, Inc. 

12 Schubl'rt Strl'd, St.1tcn Island, Nl'w York 10305 


(2121 ·1-18 b28J 12121 -148 li298 (212) 4-18 NIJ 

TWX: 7 10 588 2844 CABLE: OWENSASSOC. 


Pl"·'"' Sl'l· ( lur ( llhl'r /\,Is 111 Tl11• l"u'· on l'.1f;l'> 34'-37 


NOVEMBER SPECIALS 

SSM 1/04 Kit 14 1.00 

SSM VB -3 80 ic 24 Video Kit 339.00 

Morrow Designs WUNDERBUS 8 slot - A & T 89.00 

Cal if. Comp Systems 64K Dynamic 


Ram - A&T 299.00 

Mullen TB-4 Extender Card w/probe-kit 47.00 

Godbout RAM17-64K Static Ram - A & T 449.00 

Oume DT-8 OS /DD 8" disk drive 475.00 

Ithaca lntersystems 64K Ram - A & T 449.00 

North Star Advantage - A & T 2629.00 

S- lOO's Dual 8" Drive box wIP IS &Cables 349.00 

Seattle Computer Products 


Support board - A &T 263.00 
S.D. Systems Expandorarn II Kil 199.00 

VISIT OUR SHOWROOM - Hrs. - 9:00 A.M . - 5:30 P.M. M- f 

Subject to Availab le Quantities • Prfces Quoted Include Cash Discounls. 
Shipping & Insurance Ext ra . 

We oarrv pmducls from all Major Manufacturers 

._____s_.--~D_D_,n_c ·-~ 
1------' 14425 North 791.h Street, Suite B 

Scoltsdale, Arizona 85260 
Sates 800-528-3138 
Technical 602-991-7870 

318 Na•emher H 9l © BYTE !'ublla\lont lnc Circle 398 on Inquiry card. 

Listing 1 co11ti111wd 
1 0~0 PRJNT~15. ~9J, P5! 22 )1S5fbl;P5(25l•5$ (5) ; ps(271 
10-"85 PR!NT~C 6 , 0l.P51 411 S~ ( l 0ll P~l7 1 l $S (3);p~(l - ll S$17) 

103'."u F•RINT6'!7, 13 1 .P 'lol S l 
1 03~5 FDRv~no7 :PR!Nrn1 v' I ll' CHR ... 1150,: NE T 
10 4 00 FORV= 1TO~:PR I NT@IV, 2 ll 1 CHRSC l 50l•NEXI 
10 4 01S RETIJRN 
I •410 fi:EM•(1J SPLAY HORIZON LINE 
10 4 15 I F C9)<>0 &OTO l•J 4Z<l 
1"42'0 PR!NT@!<>,O) ,:>PACE$( €10J ; 
10425 I F HY=20 OOTO l•H40 
l Cl4:3:(1 PR I NTl!C Hv, OJ, S'TR I NG1'1SIO, "-" l 
10 435 RETURN 
10 440 oH~9 1Hv~1 0 


10445 HiR J ei~V TO ~~ 

1oq5(1 ~lNT@(IJM. Q J. 'SPACe'loCOO): 


101155 PRHITCi.11. n1 . '! TRJNG513':i." " It 

J 046(• OH=J 
1(<41>'5 NE T T 
10 470 PfHNHH 23. l iJI•" " 1 
10475 RETURN 
I 0480 fiE~i: C•ISPLAV RUNWAY 
10485 IF FI •I I = l GOTO 1 05~5 
1 0 ~90 5,, 10 : X='.:!» 
10 4'15 FOR YocJO ft) i:: 
105(t0 PRINT(!!IV, ~I,"," I ~ .'°l\f..E$ 1 $ l r" ": ·E:F·Al'.'Ell / 5 ) : " · "i 

l 0~05 ~~X-2:S&$ •~ 

1051!.l NEl!T 
J 05 JS 'S S •S•(J ~ ) 
11')'52'(1 f;'ITT URN 
I 0'525 REl'"I: ~ ·R I NTS. fiUNWAY C.F<APIH CS 
10530 I F N,-:3 ul)TO I 0600 
10535 PRTNTe1ov . ox 1 . sPACE5CWMl f 
1•1'340 MJNT~INV , NXl.1'1~$< 
10545 OY=NY•OX=NX 
10550 WM..,FW 
l 055fo RETURN 
l 1)5'..>GJ REM: E~ITRV l4HEN SH I 1N F rnAl'. ZONE 
105.65 PRINTe !O~, OX I, SPACE' !WMI: IF f( ';l\• J THEN RETLIRH 
105?0 FOR l=J(1 TO NY-l 
l OS? PRJNT@! f, ~EIJI) ,SPACEii!l4E(,I J I 
l 0580 NE,ll'T ! 
1CJ5&5 IF N:>4 T~IEN f\-ET UF<N 
l •)'5~C1 l"RIN'HHNV.NXl -Ml .Sr 
l 0595 RETUR~I 
I 06<)C1 IFF(~ l=li.l0TDJ0560EL SEF I .:? P=I 
!06(15 l'"OR ! =JOTO 13 : PR l NT~l l . 59 l . SPAl'E!l ! 2 l 1 : NE T 
106 10 GO TOIC156(1 
l .;•6 1~. REM : DI SPUIV l NSTRUM T READ! N(.;$ 
1062(1 VP= !: ~P=O•F'I~" 11 11 ~~1111" : VI =Fll•(>•)·;.LIB 11 6-01'1 
J 06.2:5 VP= I : P=7:F,;~" il ilN " :VJ •FP:G0'8Llf< l l M10 
1 0·1>~0 VP,. ! : ~P=39 : 111=CC:l)C1SU6 1160•~ 
101>35 l' F·• 4:XP~ : Vl=AS•l30SUB 11 600 
I OM1) VP=4: ~P=4MF!l="l'll tt1'U":Vl"'RC:Gl)$1J B l lo'.>0 
H'l> 4~ VP• 4 : XP=55 :F*= " ll#, Wlllt"!Vl • AL:C,i'.1$06 11 6~11'.• 
I 1>50 yp,.5 : XP=O : F'l.= "#~M" : \ll=MZ• 1;JQ~1.19 1 14'(•1• 
J 01>5.5 REM : Ol SPLA V 1HRUS1 
1 01\.~•0 f'(li1' i =I fO 7 
1066~ PRI NT <l.1f l,CHR$ 121'..1:"" 
1"670 NEH 
10675 PRINTl!ITR , 111.")" ; 
10680 REM : DISPLAY PITCH 
iOl.$5 FOR l=J TO 3: PR!Nf~ l I, ?O ~, 0 1R'IC l6 >i" " :NE1i 
10690 PR!NT@IF'L.201, " ; " 
101><-5 F$=" +1Ull" 
107(10 VP=5 : XP= O<\/ l =FA•OOSL•B 1161JO 
10 705 REM: DI SPLAY FLAP'­
107 10 IFFl2l=1GOT0107 60 
1071~ FOR ! • l 1 TO 13 •F'RlNli!J .!Wl .CHFl•1 ~1>JT" " •NEX T 
10720 PRINT!!CBR.59)," ," 
1(1725 REM• WHEELS 
10 780 FOR 1=11 TO 13•PR l NT~(J, ¢.7J,CHR1i( 2¢. lt " " :NEXJ 
10735 PRlNT~ct.JH, 1>7 l, ">" 
1(1740 REl1 : BRAKES 
10745 FOR Is l l T01 <o :!>FHNTIH f. 751 . CHR'l./ ~6 1:" '' :NE:.'< T 
10750 PRINTfH BK . 75), " , " 
10755 PRINTCHRS(?51 
l07o0 REMlDISfilA'f RUNl-IAY ALHiNl11 fNIJEX 
107b5 IF F< 9 >=1 THEN RETURN 
10770 PR I NT!C 2S .JOI," " I 
10775 PRINTl!l ::t3.H ).CH t;ClS', lr 
10780 IO= IX 
10?85 RETURN 
I 07~0 REM: KE:Y POLL SUEIRCIUT 
107'i>5 I F K'f;="F" THEN KK= I :GOTO I O~:tw 
ICISOC• If' f: S="•" OR f<$="." THEN K =~ • GOTO 103:.:0 
1080:5 IF l<'.5 ="B" THEN l(fl'.s:.:uOTO l B2'l 
lWICI I F ASCC '1>1=30 OR ASC(K$l=31 THEN ' ·"-='l •GOTO lO&:•'r 
10815 IF ~; ~ ·"L" T HEN K .. '5,CiOTO 1os:rn 
10131? JFl<'Se"loJ"iHENKK=6: C:.OTOl(1820 
10$18 IFV. $="9 "THENI< ,.7 1c;o101oino 
J0920 ON KK oosus JOS80 .I Oe4:5.l03b5. 10380.10925 . Jv<;;4j. j lJ~;'I: 
10825 REfURN 
10826 REM : THRLl$i KEV CDECREA$l01 
10827 lf'F(71~1ANDBR~ ll iHENTR=4 
J 0929 RETURN 
I 0930 REM : T HRUS1 l<EV C I NCREAS£ l 
10$3 1 JFF(71 • 1THF.N~ETURN 
10885 JF F !OlaO THEN RF.TURN 

Listi11g 1 continued on page 320 
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Strobe brings professional 

computer graphicsdown to earth 


Pic1ure an Apple II Computer, an Apple Graphlcs Tablet or Synuec Light 
Pen, a ·1robe I 00 Plouer; and Stoneware Graphics Processing 'oft\\•are. 
Wilh this new low-cost system, yo ucan now creale professional level 
graphics in an e.x1raordinary variety of formalS. 
Applications from CAD to pie charts 
This powerful but easy-10-use system produces isometric drawings for 

architectural renderings with 1he ame high precision as ii doesengi­

neeringdrawings and personal artwork.The resulting mul ticolor, high ­
resolu1ion graphics hal'e truJyunlim- ~ I ( 

iled applications for architeclS, engi· 

neer" sci mi sis, interior de igners, an 

directors, teach rs and alJ business 

applications. 


Images can be accuralely drawn to 
scale, altered in proportion both verli· 
call)•and horizontally, and automatically 
enlarged or reduced to scale. Portions 
of the image maybe modified or erased 
without s.larting over from scratch and 
any portion may be enlarged or 16 
times for greater detail and re ·olution. 

The system easily handles texl for captions and tides and produces 
large, decorativ characlers for special emphasis and clarity. The ' 1robe 
100 Plotter brings all this to your next meeting, rour next presentation, or 
)·'Our ne.xt class-di rectly on your choice of 1ransparency film or paper. 
Strobe, lnc.-Your Single Source 
Call or visit S1robe today to learn more about the capabilities of this 
remarkable ne1 ystem. ln minu1es you wilJ see how professional­
level computer graphics have been brought down to earth at a very 

affordable price. 
Apple l I 1nd Appl< Gr:q>hics ~.d!lel •« andcm>rlls of Appl< 
Compiuttr, Inc. S1oot1i'-a.rt ~rorffiM>~ Gt;11ph.I l'tl.lf~il1g 

Sj aem ••d S)"LI OC: Ugh•""" Jtr 1udrnmk>(J(S1U11<• >1e 
Corputulon 11.1Kl S)'flll.tc , Inc..... rc'.li!>l'C11't1y. 

Strobe Inc. 
897-5A Independence Avenue 

Images maybe rotated to any new posi- Mountain Vie\ , CA 94043 

lion up to a ru11360 degrees. The Strobe Graphics System Telephone 4151969-5130 

Circ le 426 on inquiry card . Seeing is believing BYTI Nov•mbu 19S2 319 
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Circle 301 on lnqulry card. 

CPIM® Users: 

Access IBM 

with ReformaTTer1
"' 

ReformaTfer conversion software lets 
you read and write IBM 3740 disk· 
ettes* on your CP/M or MP/M system. 

ReformaTTer is ideal for CP/M users 
who want 
• Access to large system data bases 
• Distributed data processing 
• Offline program development 
• 	 Database conversion 
With ReformaTTer. you have the 
ability to 
• 	 Bidirectionally tranfer complete 


files between CP/M and IBM 

• 	 Automatically handle ASCII / 


EBCDIC code conversion 

• 	 Display and alter IBM 3740 direc· 

tory and data 

Enjoy the same advantages of main ­
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
Mt.M/Mars, The United Nations , 
Arthur Young & Co., Sandia Labs, 
FMC Corp. , and Stanford University 
all use ReformaTTer. So can you. 

Other versions of ReformaTTer con· 
version software include 

CP/ M .... DEC (RT 11) 

TRSDOS Mod. II - CP/ M 


TRSDOS Mod. II ... DEC (RT 1 l) 

Order ReformaTTer today for only 

$249. 
• /B/111 3740 basic data exchange formal. Rc{or· 
maTTer requires one 8 " floppy drive. 

467 Hamilton Av .. Suite 2 , Palo Al to , CA 9430 I 

CPI M Is a reg. lrademark of Dlg//<1/ Research 

·------------------------~ I Please end complete lnformatfon on lhe follow- I 
• 1n.g versions of ReformaITer : 

Please send ReformaTTer CPIM - IBM. My 1 

check for S249 (plus ss shipping. Cal. 
Res. 	add 6 1/i% sales tax). - Char9e to my 

V !SA. MasterCard. 

------ exp. date _ 

Signature 

Name _ ------------ ­

Company 

Street ------------ ­


City 


State ----- Zip ------ ­

Mai l to MfcroTech Exports. Inc. 

467 Hamilton Ave .. Palo A lto, CA 94301 
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Listing .l co111i11ued~ 

10840 FC I ) <m l :TRu ! : RETUHI'< 
10645 REM: RUDDER l :EV-,. 
I 08 4 6 l FFt 71 s I THENH~ Tll Ill 
1085-0 IF Alh=:0.(1 [HEN RETURN 
10 885 JF .t.=··' . rHEN ci: ~ 1_ - I 
J oao,) RETURN 
10865 REM : 0RAt ES 
10870 Jf' FHIJ= I THF. N RE TURN 
10875 F10> • 1:0r•J3 1RETt RN 
1oeso REM: P fl (;H 
l 0:38 1 I FF i 7 J 9 Jl H~kETURN 

l 0~-' l A·~<=::lO l HlN RE rLIRN 
1089 0 F0=-1 0 : IF I S=Ll il 'l U I ) 
10$<;._, f' A=FA+FO 
10 9t;i0 IF FA; b O THEN FA=t.1,l 
1(1<;>0~ IF FA ·-60 IH N F/.1:-- 6Q 

ELSE f'("=CCTI 

l t~llN F!Js J•1 

l ~ 10 I F F'A:,.·1 THEN FL=l •RE TURN 
1!)<1 15 IF FA=C• THEN rL •2:r;E l lJr1N 
1 0~20 FL~J : RETURN 

lCl92!i 
I C>926 
10930 
10935 
10940 
109 41 
10942 
109 44 
109 45 
10950 
1095 
10960 
JC•965 
10970 
10975 
10990 
109$5 
10990 
ICl99S 
11000 
11005 
11 0 10 
l lCll S 
11 020 
11025 
11 090 
11 035 
110 4 0 
11 0 45 
I I 050 
11 055 
1 IClbO 
11 06-5 
11 07 •~ 

11 0 90 
11C1<;>5 
Jll OO 
111 05 
l 111 0 
11 I 15 
11 1.20 
I I I 30 
I I I $5 
11140 
1 1 145 
111 50 
1 1 155 
I 11 60 

f!E'.M: FLAPS 
! FF< 7 Js lANDWH'= l I THENBJ\"=t 1 : RETURN 
IF F (31e1 THEN RETURN 
IF F( 3 l=O THEN f( 3l~ I• BR; l 3 : RETURN 
RETURN 
REH:WHEELS 
IFF <n = ITHENWH• 11 
RE'.LURN 
REM : S ITUATIC•N ll?[IATE ROUT I NE 
TVS=T !ME 'l• OOSUS l! S~lTJ., TO-TL:TL:TD 

IF F<9>~1 GOTOl 2000 
IF FfOl ; ! OOTO !0970 
GOSt.m II l .aD • GO TO 10 3 1 t 

IF Fl4l ~ l OOTO 10090 
F( 4 l•i 
xx •o:vv..o 
T X eTO:vo~O • N= t• OV=Z::< : QX:5:WMR7 1 
AEM 
A=l118-IB*iRl•0 . 0 4(•2S 
OOSUB 111 90 
IF AL>O GOTO 11060 
I F YY> JOSOO OR AB S CXXl . 100 
IF FA<=O OOTQ 1 1 1 Oll 
I F AS<l 5 0 OOTO 113 95 
IF FA> I O OOTO 1 13<!. 
!FFL3 l mOGOTC11 1 t OO 
AL=25 
GOSUB l I 13 0 
GOSUB 11 150 
IJOSU0 I I 300 
~OTO 1 0~.05 
FC 9 l = I 
GOSt•B 111 ::30 
l30SU8 111 0 

11 075 GOSUB 11170 
I I (lE: FOR I • Ill TO 
I I oeo HV=2 Q 

C-OSU9 10 41 0 
GO TO l 111 5 
60SUB 11 130 
G~UBI J 300 

GOTOl0305 
REM• NmJ r10 
GO TOIC•3 10 
REM : IJPVAT E 
f'U=FU- ~ O•f,r 
FP=FU / J l_Q 
RETURN 

2~ • f>R !Nl@C I, 0) , SPACE1< ! SO) I : NEXT 

rlEf>ARlURE PROCEDURES 

Fl.llcL 

REM : Uf>[IATE: RATIO OF CLI MB 
RC=A$ ,.S [ N(A B$ CFAl 5 7 . :::t i I• I. 6°".'.H 6i 1 
JF FA<'.O THEN IK=- 1<1RC 

1 11 65 RETUN 
1 1 170 REM • UPDATE All 
111 7-::i 
1 1 1130 
I I J 8 5 
11 l "'O 
111 9 5 
1 t 2•) 0 
ll 2tJS 
1 12 10 
I 12 15 
11 2::10 
1 1.225 
11 230 
1 1235 
t 12 40 
11 2 45 
11 2SO 
1 1255 
11 260 

AL • AL TJ H;-Cll>C 
IF AL "• (J H IEN AL"'Ci 
RETURN 
REM: l,• ,IATI ONS. [ If• MC•f!Ot4 
T=TJ 
v..vn+~• r 
V9= ( V+VCd f - : v1·1=V 
S=VB•T 
[ F 	 TO< cn+J S !G01 Ct I 1 235 
TX=TO 
WB• RS• AN0(21 
CC=CC+WB 
OA=< CC-75)157. 3 
UV=S+COS <ABS<OAI l 
OX=S• SINCABSILJAI ) 
IF OA<O THEN 0 s- 1+DX 
VY= VY+DV 
xx.oo:+ox 

OO TO 11 390 

11 2~5 A~V/ l. b9~7$ 
11270 JF AS>20 T t~EN AS•AS +W'i 
l l 27S IX•40+F I XC~X•7120 I; !FI X..~7~THEN I X=7 9 
112$0 JF l ~<Oil1ENIX:O 
1 1 Z615 ZP'sF IX CVY-:15(1(•• !N- 1 I I 
11 2.90 lF 21">:2~·0¢ THEN N.-N+ l: GQTO 11ze:::; 
1 1295 RETURN 
11300 REM :VAR I A~LES F~R RUNWAY GRAPH I CS Lis ting l co111in11ed on pagP 322 



is making 
computing more popular ••. 
and simple ••• a,nd enjoyable! 
Mo 1nth after month after month. 


Here it isl A magazine that provides the 
:omputer news, how-to's, and feature 
~rticles necessary for you to keep abreast 
Jf how computers do, and will, affect 
1our work and your play. Best of all, it's 
jeJivered in plain language, without 
:echnical razzmatazz and jargon. 

POPULAR COMPUTING is so excit­
ng, so important, so informative, that 
~veryone will fully understand what's 
·eally happening. Every issue is en­
·iched with dollar-saving product 
·eviews, special news briefs, and 
;eature articles by famous 
:ontributors (like Isaac AsimovJ. 

POPULAR COMPUTING is a 
nagazine that must be read to 
)e truly relished. That's why 
Ne've mounted a ... 

SPECIAL INTRODUCTORY 	OFFER 
hat enables you to try 

r-----------·-----------------------------·-----------,'OPULAR COMPUTING 	 SUPER SAVINGS FOR ML.I'm enclosing my check or credit card number to take ad­
vantage or this super introductory offer of 12 issues for only s I 1.97 saving me S3 .03 
on the basic rate of s15.00- and saving me s 18.03 off !Ile newsstand rate of S30.00. lt NO RISK whatsoever. 
If my 30<lay review of ,r.our first issue doesn't 100% please me, I may cance l my 
subscrrption and you will promptly refund A LL my money or give me a FULL credit on 
my charge card marked below:POPULAR--­
Mail Today to: POPULAR COMPUTING P.O . Box 307 Martinsville. NJ 08836 
D Bill me at s 12.97 D Check Enclosed for s 11 .97 7882 
D Charge s I l .97 to: D Visa D Mastercard {] PUT/NG 
Car<!No._______________

P.O . Box 307 
5rgnat11•e_________ E•t>Jre1.______

Martinsv ille. NJ 
Namr [Plea"' Pnntf-------------­

08836 A<!dte:u _______________ 

City 	 State__ Zip_____ 

Please allow six to eight weeks for processing 

~-----------------------------------------------------~ 



E'1TI­
back issues 

for sale 
1976 1977 1978 1979 

Jan. 52.75 

Feb. S2 .75 S2.75 

March S2 .75 52 75 

Apnl S2.75 S2 .75 

May S2 .00 S2 .75 52.75 

June S2 .00 S2.75 $2.75 

July 52.00 52.00 S2.75 S2 75 

Aug. 52 .00 S2.75 S2.75 

Sept. s2. 75 52.75 52.75 

Oct 52.75 52 75 

Nov. s2.75 53.25 

Dec $2 ,75 52 .75 S3.25 

1980 1981 1982 

Jan. 53 .25 53 .25 

Feb. 53 .25 53.25 $3.70 

March 53.25 SJ 25 S3 .70 

Aprrl 53.25 53.25 53 .70 

May 53.25 53 .25 53 .70 

June 53.25 53 .25 S3 70 

July S3 .25 S3 .25 SJ 70 

AuQ. SJ .25 $3 .25 SJ 70 

Sepe. 53.25 $3.25 53.70 

Oct 53.25 53.25 

Nov. 53.25 53.25 53.70 
Dec 53.25 53.25 

Circle and send requests with pay· 
ment to: 

I BYTE Back Issues 
P.O. Box 328 
Hancock. NH 03449 

The above prk:f'S include postage 1n me US. Please 
add s SO per copy for Canada and Mexico; MO 
S2 ,00 per copy 10 foreign (OOntrf!':s , 

" Paymenrs from foreign cownr.rtes mLJst be maal.' In 
US funds payable ilt a US bank. 

"P lease allow~ wt>eks for domestic de-livery and 8 
wee~s for foreign delivery . 

n<ime 

.Jdcm:·ss 

clty 

sta1e zlp 
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11540 FOR 1=1 TO ff1 
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11 550 RETURN 
1 I S55 REM: CONVE.RT RH 10 TINE OF OAV IN S CONOS ABSOLUTE. 
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Hardware Review 


Colonial Data Services' SB-80 

A single-board business computer that runs CPI M software. 

Arthur A. Little 

Technica.l Editor 


Now that the microcomputer industry boasts 16-bit 
systems with megabytes of user memory and 8- and 
10-MHz clock rates (with 32-bit microprocessors lurking 
on the horizon), why would anyone want to purchase a 
"vanilla '' 8-bit, Z80 CP/M computer? Probably because 
that person has work to do and wants to use existing 
CP /M software . Why then would someone buy an inte-­
grated, "black box" system rather than one based on the 
more flexible S-100 bus? Two reasons: one, as with home 
stereo equipment, an aJl-in-one uni t is usuaJly less expen­
sive than a component system; and two, many users can 
do without the excitement and challenge of configuring a 

Photo 1: The SB-80 microcomputer from Colonial Data 
Sernices. 

Acknowledgment 
Thanks to Jolin Steer of Sand M Systems, H1merfliJI. Massacl11.i.se1ts. 

for making tlu! system available for review. 

microcomputer system, which may even result in flex­
ibility that's never used. 

The SB-80 is one of a family of microcomputers intend­
ed for the business and professional customer rather than 
the computer hobbyist. The circuit board is housed in a 
beige metal cabinet with two 8-inch disk drives and a 
switching power supply (see photo 1). The front-panel 
controls are simple: an on/ off switch, Reset button, 
Power indicator, and Parity Error indicator. On the back 
panel are the connectors for two serial ports, two parallel 
ports, and the power cord. To set this single-board com­
puter up, you simply attach a standard serial video ter­
minal to the DB-25 connector and plug the AC line cord 
into a wall socket. 

One especiaJly nice characteristic of the SB-80 is its 
silence . The system is quiet because it does not use a fan 
for cooling but, instead, depends on air moving through 
slots on the front and top of the cabinet. (This convection 
cooling has worked we!J , with no indication of overheat­
ing. ) The floppy-disk drives are so quiet that you musl 
pay special a ttention to hear them in a normal office 
environment. 

The Heart of the System 
The computer's circuit board is mounted in a tray 

above the horizontally positioned disk drives. This tray 
not only protects the board but also forms part of the 
front panel (see photo 2). The system uses a Zilog ZBOA 
microprocessor running at a clock rate of 4 MHz. It has 
641< bytes of user RAM (random-access read / write 
memory) and uses 200-nanosecond dynamic memory 
devices (4116 type}. As with the IBM Personal Computer, 
the SB~BO's memory is 9 bits wide, rather than the more 
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_________ _ 

For serious business microcomputing,

onlyoneoperating system


exactlyfitS. 

\Afhether you're in business and do available, type 'HELP' and the command 
¥¥microcomput ing. or in computing function title- OASIS displays the 
and sell to business, you'll like OASIS; syntax and options available. 
Not a hobby or scientific system warmed­ And it's all in your language-nol 
over for business use, ~~~~~~~~~~~~~~~~~~~~~~~ computerese. (OASIS
OASIS is the only opetating 
system designed from the 
ground up for business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need. OASIS has the oper­
ating syslem to match: 
8-bil or 16·, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16~~ (OASIS 
exact business fit #1: 
choice.) 

ANY SYSTEM IS ONLY 

AS GOOD AS THE 

BUSINESS 
PROGRAMS IT RUNS. 

OASIS 


HOBBY SCIENCE BUSINESS 

exact business fit #5: 
user-frfendliness.) 

AND, ANO, ANO... 

Some of the best, most 
extensive documentation 
in the industry ; a packed 
Applicat ion Software 
Directory; multi-level train· 
ing; direct telephone support: 
worldwide sales & service: 
options like CONTROL 
Relational Data Base 
Management System an d 
MASTERPLAN Financial 
Modeling Package ; OASIS 
has It all. (OASIS exact 
business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 

to put a square peg In a 
round hole. For serious 

---------- ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil business mfcrocomputing, 
The acid test lor any business 

operating system is the appl ication 
software avai lab le to run on it. There's 
plenty for OASIS -for nearly any job. 

And it's top quality, too, because our 
integrated tools are top quality- and 
there are more of 1hem. Like a high-level 
BASIC lnterprete(/Compiler/Editor/ 
Debugger: ISAM/Keyed/Direot/ 
Sequential Files; a smart Print Spooler; 
Automatlc Record Locking (OASIS 
exclusivesl) : plus COBOL &·c· 
Languages. These tools are mandatory 
for higti -quatity business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac­
turers' hardware so appllcal lon software 
developed to run on one OASIS 
equipped machine can also run on 
others- and is upwardly compat ible 
from 8-bit OASIS Single-User lo Multr­
User, on up to OASIS-16. This kind of 
application software portability 1s 
eJC-clusive with OASIS. 

Device Independence allows various 
printers and terminals to be used­
with no modification to application 

software : OASIS system software com­
pensates lor differences. (OASIS exact 
business fit #3: por tability.) 

ACCURATE DATA & A SECURE 

SYSTEM REDUCE BUSINESS RISKS. 

Data integrity-a challenge !or any 
multi-user system- is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can vlew a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's sllll another OASIS exclusive. 

For system security, there's OASIS 
Logan, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when . (OASIS exac t business 
flt #4: data integrity/ system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness , OASIS sets new 
standards. Example: the EXEC Job 
Control Language is so smart it wa lks 
users through their applfcations­
and around the operating sys tem. 

With our 'HELP' teature , ff you are 
unsure of the functions and options 

there Is one operating system that 
exactly lits: OASIS. Call or wri te us 
today lor detai ls. 

• For zao 
- • B006/l:I0116. Avails le SC)(ln for 5000. 16000 and 01ne1s 

·------------------------M­

OA 

• STRICTLY BUSINESS • 
PHASE ONE SYSTEMS, INC. 
7700 Ed gewater Dnve. Suite 830 
Oakland. CA 9462 1-3051 
Telephom! 4151562·8085 TWX 910·366-7139 

1·m serious aboul my business 
please send me : 
l OASIS-16 Manual. :575 
:J OASIS Manual $60 
'J Free Appltcauon Sottware D1rec1orv 
and put me on your ma1l1ng hst 
'~'OU~J l or -"n1 on1ng Ga•1to rn•aJet.10 hl~JOUt.dlCt. 

Name 

St 1No Boxn) 


l il• ' 

Cily S1ate _ _ Zrp_ _ _ 


I Cf1eck enc1os&:l D UPS C.0.D. 

::J VISA D Maslercharge 


Card No. Exp date ____ 
S1gna1u e _ __________ 
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Photo 2: Inside t'1e SB-80. The single-board computer rests in a 
tray that is mounted above the disk drives. 

At a Glance 

Name 
58-80 

Manufacturer 
Colonlal Data SeNices Corporatlon 
J05 Sanford St. 
Hamden. CT 065 l 4 

Price 
(double-density, dual-disk system) S2995 

Features 
Width 17 V4 inches, depth IBV4 inches. hefghc 8 inches; ZBOA. 
4-MHz clock-rare mlc:roprocessor; 641< bytes of RAM: two B·inch 
ffoppy-{jlsk drives, 600K bytes each /or 2431< byres, IBM formatl ! 
rwo RS·232C serfal ports. rwo parallel ports jone for primer), 
noppy·disk comroller; four programmable counter/timers; one 
50-pin expansion connector 

Hardware Options 
Double-sided floppy-disk drives, 1.2 megabytes each; W inchester 
hard disk. I 0 to 40 megabytes 

Software 
CPIM 2.2 operating system; HELP documentation system; 14 
macro·assernbler libraries: four uWlty programs; cwo buslness­
orlemed demon.m atlon programs 

Documentation 
Two sets of manuals In 3-ring binders: slic manuals frorn 
Colonial Data. 364 pages, and seven manuals from Dlgftaf 
Research, 245 pages 

Audience 
Business and professional users 

common 8-bit width. The additional bit is used for parity 
checking, so that any memory errors can be caught im­
mediately. lf an error (e .g. , a hardware malfunction) is 
detected , the system halts, and the LED (light-emitting 
diode) on the front panel signals a parity error. 

The SB-80 has an impressive number of features buil t 
into its single circuit board : 

•The floppy-disk controller uses the Western Digital 
1793 integrated circuit (IC). This device can support up to 
four 8-inch soft-sectored drives. The controller supports 
both IBM's 3740 single-density format and a double­
density format that yields 600K bytes of storage per disk 
side . With two single-sided drives, you'll have a storage 
capacity of 1.2 megabytes. The SB-80 is also available 
with double-sided drives that offer a total of 2 .4 mega­
bytes of disk storage. 
•The parallel I/O (input/output) ports use Zilog's ZBOA 
Pl/O (paralle.I 1/0 ) chip. There are two 8-bit bidirec­
tional ports, one of which is normally configured for a 
Centronics-compatible printer. The other parallel port is 
set up for "handshake" data control; you can use it for in­
dustrial applications, such as process control·, or- with 
the right equipment- you could have it in the home to 
control lights and appliances. 
•Two serial ports are available from the dual-channel 
ZBOA SIO/ O (serial 1/0) chip . This versatile device can 
operate in three serial data-transfer formats : asyn­
chronous, bisynchronous (BlSYNC), or SDLC (syn­
chronous data-link control, IBM's preferred mode of 
communication). Essentially, the SIO/ O does everything 
a UART (universal asynchronous receiver/ transmitter) 
can-and more, It offers the two synchronous protocols 
that are fully under program control. 
•A ZBOA CTC four-channel counter/timer IC provides 
four independent counters (or timers) that are fully pro­
grammable. They can be used to count events , to mea­
sure real-time intervals, or to interrupt another device 
after a preset delay. 
•The 50-pin expansion connector allows for future ex­
pansion of the system. All address and data lines can be 
accessed from this connector, which is located directly on 
the circuit board . Colonial Data Services is currently of­
fering hard-disk systems (10 to 40 megabyte capacity) 
that attach directly to the expansion connector . 

The Software 
As mentioned earlier , this system was designed to run 

the CP/ M operating system. It comes with a copy of 
CP/ M 2.2 configured for the SB-80. AJI of the usual 
Digital Research CP IM commands and utilities are avail­
able, as well as some additions from Colonial Data . Co­
lonial Data BIOS (basic input / output system) is set up for 
a 63K-byte CP/ M. This BIOS requires a 9600-bps (bits 
per second) serial terminal and a Centron.ics-compatible 
printer. lf you wish to run a smaller CP/M, a 61K-byte 
BIOS is provided as an ASM (assembly-language) file. 

CP/ M is loaded by a 256-byte boot ROM (read-only 
memory) located on the circuit card. This ROM performs 
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Realize day-in and day-out solid performance from 
o quiet and capable desktop plotter. irs true. For only 
$1995' the Houston Instrument HIPL0T™ DMP-29 wfll 
provide you with wor1d-closs multi-color hard copy 
graphics, and dellver a level of quality and perfor­
mance that you would expect in a plotter costing 
three times os much, 

lrs o hard worker. The DMP-29 goes about its job 
with amazing speed and precision. Unbeatable resolu­
tion and repeatability ore yours In both 8112' ' x 11" and 
11" x 17'' formats, and 8-pen capability assures you of 
fast attention-free flexibility when multi-color output is 
required. High pen speed combined with an ad­
dressable resolution of 0.001" assures fast, accurate 
ond stepless traces. 

Ws friendly. You can call 21 different functions dlrectly 
from the front-panel membrane keyboard. irs tolerant 
too. The DMP-29 will modestly protect itself from user 

errors. as when attempting to place o pen in an 

already occupied stall. 


And irs smart. An extensive set of firmware routines 

makes life easier for the user. A small sampling of the 

built-in talent inherent in the DMP-29 includes 

character generation. circle, ore and elipse synthesis. 

line type variations. viewport/windowing, clipping 

and scaling. 


For more information on the hard working. friendly 
and smart DMP-29 plotter, contact Houston Instrument. 
P.O. Box 15720. Austin. Texas 78761 (512) 835-0900. For 
rush literature requests. outside Texas call toll free 
1-800-531-5205. In Europe, contact Houston Instrument, 
Rochesterlaan 6, 8240 Gistel. Belgium. Telephone 
059/27-74-45. 

BAUSCH & LOMB (j) 


U.S. Dom"'hc p<lce only 

lM Trademark 01 Houston Instrument 

Ci rc le 46 for ll teralure. 
Ci rc le 47 to have a representalive call . 4P005 



AN ATARI 80CfHOME COMPUTER 

ANDAFATHER'S LOVE COMBINED 

TO HELP CHILDREN EVERYWHERE. 

Fernando Herrera became the first 
grand prize winner of the ATARI 
Software Acquisition Program 
(ASAP) competition because he 
believed in computer , his on 
and him elf. 

The story of Herrera's uccess 
began with his son's sight problems. 
Young Steve Herrera had been 
born with severe cataracts in both 
eye and, naturally, his father 
was concerned. Herrera reasoned 
that the boy's learning abilities 
could be seriously affected by grow­
ing up in a world he could not see. 

Having just purchased an 
ATARI 800 Home Computer, it 
occured to Herrera that thi could 
be th perfect tool for testing 
Steve's vision. So he wrote a pro­
gram simply displaying the letter 
"E" in variou sizes. 

Success! It turned out that 
2-year-old Steve could ee even 
the smaller 11E'{ without special 
1 nses. Herrera was first relieved, 
and then intrigued when he dis­
covered that not only could his son 
see the uE' :· but he would happily 
play with the computer-generated 
letter for hours. So Herrera added 
a picture of an elephant to go with 
the "E:' and then more letters and 
pictures. Thus, "My First Alphabet" 
wa born, a unique teaching program for chil­
dren two-years and older consi ting of36 high 
resolution pictures of letters and numbers. 

Herrera ubmitted the program to the 
ATARI Program Exchange, where it became 
an instant best-seller. ATARI was so im­
pres ed with the outstanding design, suit­
ability and graphic appeal of''My First 
Alphabet'. that the program is being incorpo, 
rated into the ATARI line of software. 

In addition to hi grand prize winnings 
of $25,000 in ca hand an ATARI STAR 
trophy, Herrera also automatically receive 
royaltie from sale of hi program through 
th ATARI Program Exchange. 

But Fernando Herrera wa n't the only oft­
ware "star that ATARI di covered. Thre 

ther ATARI STARS were awarded at the 
ASAP awards ceremony for oftware ub, 
mitted to the ATARI Program Exchange and 



judo d by ATARI to be particu­
larly unique and outstanding. 

Ron and Lynn Marcuse of 
Freehold , w Jers y, teamed 
up to write three winning 
entries in the Busine sand Pro-­
fe ional category for home 
computers: "Data Management 
Sy tern:' 1'The Diskette Librar­
ian" and 'The Weekly Planner:' 

Sheldon Leeman of Oak Park, 
Michigan , captured an ATARI 
STAR for hi exceptionally 
well-engineered l(INST ED IT" 
character et editor. 

Greg Christen en of 
Anaheim, California, became 
our youngest ATARI STAR 
winner at the age of 17. 
Christensen designed the 
elev r "Cavern of Mars' gam 
program, which also will be 
incorporated into the ATARI 
product line. Greg designed 
the program in lYz month 
after owning hi ATARI Home 
Computer for less than a year. 

Every three months, ATARI 
awards ATARI STARS to the 
writer of software programs 
ubmitted to the ATARI Software 
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Acquisition Program and judged fir t, 
second and third place in the foll wing 
categorie : Con umer (including entertain­
rn nc, personal interest and development) ; 
Education; Business and Professional pro­
gram for the home (per onal finance and 
record k eping); and System SoftvJare. 

Quarterly prizes con ist of selected ATARI 
prod uct worth up to $3,000, as well as an 
ATARI STAR, plus royalties from program 
sal through the ATARI Program Exchange. 
The ann ual grand prize is the coveted ATARI 
STAR trophy and $25,000 in cash. 

To be eUgible, your sofn~are idea must be 
accepted by th ATARI Software Acquisition 
Program. Your program can have a broad 
a plication or erve a very pecific purpose. 

After submittal, consultation 
from ATARI is available ifyou 
need personal assistance with 
sound, graphic , or other tech­
nical aspects of your program. 

To make your job easier, 
ATARI provides some 20 
softwar development tools 
through the ATARI Program 
Exchange. A list and descrip­
tion of the various system 
software is published q uarterly 
in the ATARI Program Ex­
change Catalog. These tools 
enable you to utilize all the 
ATARI resources and software, 
includ ing the six ATARI 
programming languages. 

Fernando Herrera had a 
great idea that made him a star. 
ATARI would like to give you 
the same opportunity. 

JI\. 
ATARI 
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Enter the ATARI ASAP competition and 
you could win $25,000 in cash , royalties, I 
some great pr ize and an ATARI STAR. I 

ISUBMIT ID: ATARI® Software Acquisition Program 
Dept. ClR, P.O. Box 427 I 
155 Moffett Park Dr. , B-1 I 
Sunnyvale. CA 94086 I

OR CALL: 800-538-1862; in Califomi~ . 800-672-1 50. II'm reaching for the tars. Please send me 
an enrry form today. I 
Na me:_____________ 	 I 
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ATARI HOME COMPUTERS 	: 

We've Brought The C.Omputer Age Home~ I 
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A. W ~ l c>me to the HELP 
B. Htw t o Us e tho HELP 
C: .. M~"> ving !~round 111it:h'in 

D~ HELP Comm~nd Prompts 

E. HELP Er' f' or' M..:~ s :-,: •N.tfle s 
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c ~mmand 

Camm&nd 
th e HELP C:o mma.r'd 

F .. H o t11 t1:i Wr- it~~ HELP Fi 1 o s 
G. l~n E~.:p 'la.n;ation o f t h e Tr' ee s · ·r 1J•:: t 1Jr'e of thlO~ I-IC.LP Co mma nd 
H. s~mple HELP File 5 Illu s trat i ng Use of Tree Structure 
T .. Help o n CP/M t r' c;ien1::r·a. ·1 

figure 1: An example of an indexed file (menu) available from 

a RAM tes t prior to loading CP/ M into memory . Co­
lonial Data Services provides additionaJ software de­
signed specifically for the SB-80, and these programs are 
of special note . 

HELP: The HELP subsystem is used to explain hard­
ware or software operations to less sophisticated users. 
Because HELP files are intended to be read on screen, 
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within tlie HELP Sllhsystem. 

they are in ASCH (American Standard Code for Informa­
tion Interchange) format and are usually created with a 
text editor or word processor. The HELP subsystem con ­
sists of the command file HELP.COM, which calls in text 
files of the format 

filename .HLP 

and displays them to the l...\Ser page by page. To use the 
system, you would type 

HELP filename 

(e .g., HELP 5680 would caJJ a file named SB80.HLP). 
The information is then presented to the user. 

The HELP subsystem explains the structure and design 
of the HELP (and .HLP) files so tha t you can create your 
own , either indexed (menu-driven) or not indexed (block 
text) . For an example of an indexed HELP file , see figure 
1 . Furthermore, HELP files may be linked, either serially 
or as branches of a "tree ." The latter case provides users 
with a hierarchy of HELP levels through which they can 
travel, typically moving from general to specific informa­
tion. These levels begin at level 0, the root, and extend as 
far as needed. Users may explore other branches of the 
tree by invoking the command Root (descend to starting 
point) and then climbing other branches . Alternately, the 
Up Level command moves closer to the root , one level at 
a time . 

Because the HELP files are primarily concerned with 
teaching the s tructure and use of the HELP subsystem, 
they provide many examples. 

The jnformalion sections in the HELP subsystem are 
organized as "frames ," that is, each contains the amount 
of information tha t makes up one page of information on 
the terminal's screen . At the end of each frame , the user is 
shown a miniamenu of the possible responses . 

Libraries: There are 14 libraries supplied on the CPIM 
system disk. These files are macroinstructions provided 
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G&G Engineering 

8 BITS-WORD PROCESSING 16 BITS - ACCOUNTING

MULTI-USER MP/M™ 8·16™ 

Up to seven users can run their 
own programs with their own pro· 
tected data or share common pro­
grams and data. High speed OMA 
hard disk and cache memory give 
th is system last access to data, so 
you avoid bottlenecks. 

G&G's MP/M 8-16 systems have 
been shipp ing since March, 1982. 
They are field proven' 
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Shown. WordS tar' I ron\ M1CroP<O 

EXPANDABLE 
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more memory. 
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technology. Your investment in hard­
ware is protected. 

8 airs-DATA BASE MANAGEMENT 

Shown Supe<C<l lc ss· '•om Sorcim 

Hard Disk Based Multi· 
User Systems start at 
$10,500 
MPIM S·16isaproprietar y11nptemen1at1on of Digital 
Rescarcn·s MPIM BS operating system. conl i9u1ed lor 
CompuPro Dy G&G Enomeering. CompuPlo t iS a tra<le­
mark o l G&G Engineering. CPIM and MPIM are regis· 
taol>d tr>d<!marks o l Digital Research. SuperCatc and 
SuperCalc so are m1demarks ol So1c1m. dBASE II ls 
a trademark ot Ashton.Tare. WordStar 1s a trademark 
ol MlcmPro. CompuPro is a irademark o, Godbou t 
Elec1ron1cs. 
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8 and 16 BIT CP/M'M 
COMPATIBLE 

Each user can run the vast 
inventory of 8 bit CP/M programs, or 
choose from the l ibrary of powerful 
new 16 bit CP/M 86 software. Your 
past investment in CP/M software is 
protected, While at the same time the 
door to the 16 bit world is opened to 
you. 

SUPPORT 


We wrote the book on 8/16 bit 
multi-user systems. Our phone sup· 
port is the best in the business. Plus, 
CompuPro components in G&G sys· 
terns carry a two year factory-backed 
warranty. 

Shown; dBASE II " l rom Asnton·T<ue 

G&G Engineering is an authorized 
CompuPro systems center. 

••G&G 
....ENGINEERING 

1!')22 Republic .Avenue, San Leandro, 
California 94577 (415} 895-0798 
230 California Street, Suite 207, 
San Francisco, California 94104 
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for the convenience of assembly-language programmers. 
(For a complete listing of the software supplied with this 
system, see table 1.) 

SB-80 utilities: Four utility programs from Colonial 
Data Services add to the capabilities of CP / M 2.2 . They 
are DSKTEST, a disk verification program ; FORMAT, a 
combination disk-format and disk-backup program 
(single or double density); MEMTST, a series of memory 
diagnostics; and XOIR, an extended-directory command. 

Demonstration programs: Finally, two examples of 
business-oriented programs (SMDEMOl and SMDEM02) 
are available from S and M Systems (2 Washington St., 
Haverhill, MA 01830), which is affiliated with Colonial 
Data. 

"Benchremarks" 
Because the SB-80 is a 4-MHz Z80 system, its bench­

mark results (see table 2) are similar to those obtained in 
other tests of 4-MHz Z80 systems-though the SB-80 
proved to be slightly faster than our "generic" Z80 test 
system through the first four iterative benchmarks. These 
benchmark programs consisted of an empty do-loop (or 
FOR...NEXT loop), a division operation (using single­
precision real numbers), a subroutine jump/ return opera ­
tion, a Ml0$ (substring) operation , and a prime number 
program. 

More details about the "generic" Z80 can be found in 

the review "A Closer Look at the IBM Personal Com­
puter,'' Oanuary 1982 BYTE, page 36) , wherein Gregg 
Williams compared five benchmark programs written in 
Microsoft BASIC version 4.51 on both IBM's machine 
and an unidentified Z80 microcomputer running at 4 
MHz. 

Documentation 
The makers of the SB-80 seem to be eager to inform the 

system's owners about the computer. In fact, one is 
almost overwhelmed with material- two 3-ring binders 
full . The first binder contains seven manuals from Digital 
Research covering the CP/ M disk opera ting system. 
These reference manuals have been around for several 
years and have, in fact, been the basis of several books 
dedicated to explaining CP / M to novice users . The sec­
ond binder contains Colonial Data's SB-80 user's manual. 
This manual is divided into six sections and is really a col­
lection of six separate references. 

The first section of the user's manual is the 24-page 
"Operator's Guide." According to the introduction , it is 
directed to the novice user and states that "no prior 
knowledge of computers is required." Unfortunately , it 
tries to cover too much ground too fast ; by page S, the 
discussion of serial 110 becomes fairly technica l. The 
subsection called "Getting Started" is better oriented to 
the firs t-time user and is in a step-by-step, "cookbook" 
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BIOS.ASM 

BIOS61 .ASM 

BIOS.HEX/ 
BIOS.REL 
BIOS.PAN 
LIBRARIES 

DUMP.ASM 
DUMP.COM 
DUMP.PAN 

CPM.COM 

BOOTROM.PRN 
BOOT.A SM 
DISKTST.COM 
FORMAT.COM 

MEMTST.COM 
XDIR.COM 
TERM.COM 
TEAM 
Dlgllal Research 
utintles 

SMDEM01 .COM 
SMDEM02.COM 

HELP.COM 

' .HLP 

Source listing for 63K BIOS with parameters 
sel up for 9600 bps terminal, 300 bps 
modem, and standard Centronics parallel 
printer 
Source llstlng for 61K BIOS with parameters 
set up for 9600 bps terminal, 300 bps 
modem, and standard Cenlronics parallel 
printer 
Assembled BIOS.ASM file for 63K BIOS 

Listing fife of BIOS.ASM (assembled) 
TREADLES.LIB, COMPARE.LIB, STACK.LIB, 
NCOMPARE.LIB, SELEC"f.LIB, WHEN.LIB, 
BUTIONS.LIB, 18085.LIB, DISKDEF.LIB, 
ZSO.LIB, SIMPIO.LIB, DOWHILE.UB, 
SEOIO.LIB, INTER.LIB 
Sample assembler program, which will print 
a hexadecimal file dump of any me which 
has been assembled (DU MP.ASM). produc­
ing a listing me (DUMP.PAN) and an e · 
ecutable program rile (DUMP.COM) 
CP/M image file using SYSGEN ut ili ty for 
63K machine 
Listing of SB-80 boot ROM 
SB..SO Boot Loader Source file 
SB·BO Disk Verit y program 
System Utility program. which formats. 
verifies, and copies the contents ol one disk 
to another 
SB·80 memory diagnostics 
Extended Direolory program 
Program and Data file for S and M Systems· 
demo terminal selections 
PIP.COM. XSUB.COM, STAT.COM, 
LOAD.COM, ASM.COM, SYSGEN.COM, 
ED.COM, SUBMIT.COM , DDT.COM 
S and M Systems Accounting Oemonstra· 
tlon programs 

Un iversal HELP system IOI onllne documen· 
talion 
Va rious HELP !Hes on the most popular 
CPIM and SB·80 microcomputer runctlons 

Table l: An annotated list of all tl1e software distributed with 
the SB-80 CP! M 2.2 disk. 

SB-80 (4 MHz) 
Benonmark Descrip tion Seconds 

empty do-loop 5.74 
division 24.87 
subroutine jump 9.17 
MID$ (substring) 18.50 
prime number program 151.00 

Generic ZBO (4 MHz) 

Seconds 


5.81 
24 .90 
9.40 

18.60 
151 .00 

Table 2: Berrchmal'k results for the SB-80 ver.rns a Z80 S-100 
systern . Both computers ran identical BASIC programs writ­
ten !11 MBASJC '1 .51 . For listings of the benchmarks, see page 
54 of tlte January 1982 issue of BYTE in ''A Closer Look at 
the IBM Personal Computer" by Gregg Williams. 
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format that explains plugging in a terminal and orienting 
t}:le floppy disk properly . The Operator's Guide also 
introduces microcomputers, software, terminology, disks 
and drives, and how to make a backup. The guide goes 
on to explain prompts, Control keys, and introduces 
CP / M. 

The second section, titled the 'Technical Manual. " is 
60 pages long and describes the hardware : the processor, 
memory, 1/ 0 ports, counter/ timers, disk con troller, ex­
pansion circuitry, power supply, and miscellaneous 
items. The manual then goes into the operation(s) of 
these various components. 

The third section is a commented listing of the boot­
strap ROM used in the SB-80, while the fourth section is 
made up of the full schematics of the syst.em. There are U 
pages of circuits, parts placement, and component 
descriptions. The fifth and sixth sections consist of the 
Shugart OEM and maintenance manuals for the 
800-series 8-inch floppy-disk drives. Overall , more than 
360 pages of information are included with this micro­
computer. 

Conclusions 
• The SB-80 system is not an exotic machine but rather an 
example of the refinement of an existing concept-in this 
case, a ZSO-based, CP / M-compatible computer. Aspects 
of the system reflect the careful planning that went into 
the design (e.g., the expansion connector and the jumper-

programmable RS-232C ports). The price for a fully con­
figured machine is $2995, which places the system in the 
low-to-middle section of the market. Even so, the manu­
facturer appears not to have cut comers in production . 
For example, all of the ICs are socketed so that repairs 
and replacements can be done in the field. Also, the serial 
ports are controlled by a ZBO 510/ 0 rather than a less ex­
pensive UART. 
• 1 was favorably impressed with the 9-bit memory width 
used for parity checking. In a business environment, an 
undetected dropped bit could create some interesting 
results in the Accounts Receivable department. The 
HELP subsystem shows a great deal of potential for both 
OEMs who may be packaging this system with pro­
prietary software and end users who might want to set up 
mini-tutorials for less experienced opera tors. 
•On the debit side, the user 's manual becomes too tech­
nical for the intended audience of novice users. (Docu­
mentation is forever the downfall of computer manufac­
turers .) Still, the SB-80's documentation is above 
average. Also, a switched AC outlet for the terminal 
wouJd be a nice touch. 
•In summary, the system worked well , was totally reli­
able (no resets due to static or line surges}, and did the job 
of running CP/ M software. With its excellent price / per­
formance ratio , its rock-solid hardware, and the tremen­
dous amount of software available , the SB-80 should 
become a real competitor in the 8-bit market. • 

We're offering you our SB-80 system in either 5 114" or 8" 
disk drives , your choice. Either way your system comes 
with a ful l size (12" diagona l) non-glare tiltable green 
screen with 24 lines by 80 character format. Its multi ­
character set offers blinking cursor. underlining, reverse 
video, and half and zero intens ity. The movable. detach­
able keyboard has a numeric pad with cursor control and 
function keys . 

NaOori wide on-site and depol rapair ser'.' fco 
lhro.,gn rile p1olauiona1~ ar INDl:SERV 

CPIM is a 1eg1s1ered lraaemark al Otg11a l Research. Inc. 

• Single Board Technology • CP/ M Operating System 
• 4 MHz Z80A CPU • 64K 200ns Main Memory 

• 8-l nch Dual Density Floppy Drives 
• 5 1/4-Jnch Dual Density Floppy Drives 

• 2-Serial Ports • 2-Parallel Ports 
• 4-Counter/Timers • Expandable 

For further information about this limited offer callor write: 

l•J Colonia Data 

Colonial Data Services Corp., 105 Sanford Street , Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
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Proven tools for programmers. 

From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC 

on the first microcompu1er. Today, there are more 

than 1.000.000 copies of Microsoft ' 

languages in use. BASIC interpreter. 

BASIC compi ler. FORTRAN, and 

COBOL. A proven set of program· 

mi ng tools. All. ful ly supported 

by Microsoft. 

The best get better. Good 

tools work better if you keep 

them sharp. That's why we 

constantly improve the tools we 

offer. Enhancing them. Increasing 

thetr util ity. Taking full advantage -~~ 
of the strengths of each language. 
Supporting you, the user. with 
a full range of finely honed 
programming tools. 
Technical support. When you buy 
our tools. you get our number. If you 
have technical problems. cal l the Microsoft 
support staff for assistance. If we don't have the 
answers now. we'll find them and call you back. 
Compatible documentation. Al l Microsoft 
languages share a common approach to documen­
tation. Starting with plain English. That means 
that even when you're learning a new language. 
you won't have to learn a new vocabulary. 

compi ler That means you can write programs in 
two or more languages. ta king advantage of 

the specific strengths of each. then. link and 
run them as a sing le program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation . en hanced 

programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ­

ment. Including specialized languages 
that support you in a wide variety of 

programming situations. Tomorrow. you can 
look to Microsoft to make that environment 
even more productive. 

Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 

for programmers : BASIC interpreter. BASIC 
compiler. FORTRAN and COBOL. Each is 

a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT™ 

MICROSOFT CORPORATION 

10700 NORTHUP WAY 
BELLEVUE. WAS~llNGTON 98004Linkable code. All Microsoft compi lers share 

common utilities. A linker accompanies each Microsoh •Sa ragtS1ercd trodcmark of Microsoft C01oorat1on 
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The Game of Rat 

Have you ever looked at a micro­
computer game and thought you 
could do a better job if only you 
knew where to start? In this article I'll 
show you where to start and how to 
apply certain important elements of 
game design. After briefly describing 
the Game of Rat and Dragon in its 
final form, 1'11 explain how its evolu­
tion was shaped by those design ele­
ments . 

Rat and Dragon is an animated 
chase game for the Apple II in which 
you try to earn a high score within a 
limited amount of time . You use 
game paddles to move the rat (repre­
sented by a brown square) to find and 
eat a piece of cheese (a yellow 
square). When the rat eats the cheese 
you score points, and a new cheese 
appears somewhere else on the 
screen. To keep the game from being 
too simple, two dragons (red and 
green) chase the rat. The dragons will 
eat the rat if they catch it, and that 
ends the game. As your skill im­
proves and your score gets higher, 
both the cheese and the dragons move 
faster, making it harder to score 
points. 

Truck Smith 

1520 Fairgreen 


Fullerton, CA 92633 


Implied in this description of the 
Game of Rat and Dragon are four fac­
tors important to computer game 
design: 

• goals and objectives (you score 
points by causing the rat to eat the 
cheese) 
• complications (the dragons want to 
eat the rat ) 
• timing (time is limited and things 
keep moving faster) 
• disp lay (colored objects move 
about on the screen) 

The level of implementation of these 
factors can make the difference be­
tween rave reviews and brickbats for 
a game. If you're planning to write a 
computer game of your own, don't 
try to make it too elaborate-the best 
games are simple, absorbing, and 
visually attractive. To illustrate how 
to bring all these factors together in a 
successful game, I'll start with the in ­
itial question, Where do you begin? 

Goals and Objectives 
All great games, not just computer 

games, start with very simple ideas, 

typically involving a goal and objec­
tives. The goal is the ul timate purpose 
of the game . It migh t be to make a 
specific type of move, as in chess, or 
simply to score as many points as 
possible, as in Space Invaders. Any ­
thing accomplished on the way to the 
goal is an objective . In chess, the ob­
ject of the game is to capture game 
pieces by moving onto the squares 
they occupy . The goal of the game is 
to capture the king, or rather to put 
the king in such a position that he 
can 't avoid being captured . 

An objective can contribute direct ­
ly to the effort to reach the goal, it 
can be indirectly related , or it can 
have no relation at all. In chess, cap­
turing pieces other than the king con­
tributes indirectly to the goal ; it is still 
possible to lose even if you have 
taken more pieces than your oppo ­
nent. The purpose of the objective is 
to keep players interested in the game 
by giving them a way to mark their 
progress. 

How does this apply to computer 
games? The game starts with a simple 
idea such as hitting a ball with a pad ­
dle (Pong), shooting at a target 
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(Space Invaders), or gobbling up dots 
(Pac-Man). Your game should be sim­
ple , too. Resist the temptation to 
make up goals and objectives that 
ta ke a lot of practice to achieve. Whet 
the player's appetite by making the 
fi rst few point easy to score . Give 
people an easy-to-understand game 
that they can sta rt playing im­
mediately, and they 'll keep coming 
back for more. 

It 's possible for a game to go in 
many directions from a simple idea . 
Breakout, Asteroids, and Rat and 
Dragon evolved from the same basic 
ideas as Pong. Space Invaders, and 
Pac- an, respectively . Rat and 
Dragon in particular began as a pro­
gram to simulate the workings of the 
Etch -a-Sketch toy. I added the cheese 
for an objective and a dragon and a 
time limit to make the game in­
teresting. The firs t, very simple ver­
sion of the program is shown in 
list ing 1. It took about half an hour to 
program , and I immediately spent the 
following hour trying to get a score 
higher than 15 points. 

Usua lly it 's a good idea to write a 
quick program containing the basic 
idea of your goal and objectives to see 
if the game will be playable. The 
flowchart in figure 1 is a guide to the 
organiza tion of the program. The se ­
quence of events is simple: initialize 
the program; initialize the game; ex­
ecute a loop to move the rat, cheese , 
and dragon until the time limit is 
reached or the dragon catches the rat; 
and then end the game. 

Once I finished programming the 
game, I applied the playability test. 
The action was fast and I became 
very involved in trying for a high 
score. From this experience I decided 
that the idea was basically sound, and 
I began to think about making the 
game more complicated. 

Complications 
One problem with games in general 

and computer games in particular is 
that people get better at tasks they 
practice. If you make a game too sim­
ple , players will soon master it and 
subsequently lose interest. Tic-tac-toe 
is a good example of this effect. 

On the other hand, if you make the 
game difficult enough to keep their 

ST A RT 

PRINT TI TLE AND 
INSTRUCTI ONS 

WA IT FOR START 

MOVE RAT 

YES GE NER AT EINCREMENT SCORE 
NEW CH EESE 

NO 

MOVE DRAGON 

YES 

DECREMENT T IMER 

YES 

END OF GA ME 

Figure 1: A flow chart of tfre Rat and Dragon p rogram t!rat is organized like a po /l i11g 
loop fo r 110 req uests . 

Listing 1: A simple version of Rat and Dragon t liat seroes to test tlie basic idea . 
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We are overstocked! 
Our ware house runneth over with Tandon 

Drives. 
Help! 
Help us c lear the decks and help yourself 

to signi ficant savings on these excellent 
products. 

We 've always been high on Tandon. [Even 
when we're not up to our knees in 'em.) They 
offer an unsurpassed storage capacity, a very 
advanced dual·head design, increased 
throughput - and proven reliabi lity. 

So at these prices, you sllou ld definitely 
buy a drive. Buy two. Maybe someone you 
know is having a birthday soon. Buy one for 
them. 

Cal l immediately. At these prices, they 
won't last very long. 

Hopefully 

fandon 's TM100 series of S·inch min1-lloppy 
disk drives all feature Tandon's patented 
readlwrite head design. 

Available in lour models: 

TM100·1 A single-sided. 40 track, 5.25-inch 
fl oppy-disk drive with a storage capaci ty of 
250K bytes unlormatted and a track-to-track 
access time of 5-milliseconds .. .. . 195.00 

TM100·2 double-sided, 40 track per side, 
5.25-inch nappy-disk drive with a storage 
capaci ty of 500K bytes unformatted and a 
1rack·to·track access time of 5-milliseconds 

..... ..... ... 269.00 

TM100·3 A single-sided, 80 track, 5.25·1nch 
lloppy-disk drive wilh a storage capacity of 
500K bytes unformatted and a track-to-track 
access time of 3-mil liseconds ..... 250.00 

capacity of lOOOK bytes unformatted and a 
track- to-track access time of 3-mil liseconds 

. . . . 369.00 

Tandon's TM848 " Thinline" series of 8-inch 
floppy.disk drives all feature Tandon's 
patented read/write head design. The unique 
..Thinline .. design allows two drives to be in­
stalled in the same space as a single conven­
tional drive. 

Available in two models. 

TMBLU!·1 A single·sided, 77 track floppy-disk 
drive with a storage capacity of 600K bytes 
single densi ty and 1.2 megabytes capacity 
double density {IBM format), and a 3-rni lli· 
second track- to-track access time 379.00 

TM848·2 A double-sided, 77 track per side 
floppy-d isk drive with a storage capacity of 
1 2 megabytes single density and 2.4 
megabyte capacity double density (IBM lor­
mat). and 1t has a 3·millisecond track·tO·track 
access time.. . . . . . .. 490.00 

MODEL Ill DISK DRIVE KITS * * * * * 
Controller Kil inc ludes all boards assembled 
and tes ted , internal control ler, mounting 
brackets, swi tching power supply , and in­
stal lation ins truc tions Handles 4 drives.. 

360.00 

Kit #1: Controller Kil and 2 TM100-3 single· 
sided, 80 track drives.. . . 875.00 

Kil 112: Control ler Kit and 2 TM100-4 double­
sided. 80 track dnves.. 1060.00 

Kit 113: Controller Kil and 2 TM100-t single ­
s1ded. 40 track drives. . . 720.00 

We built a reputation on our prices 
and your satisfaction . 
Vie gudr.~1 1ee e·lt'~,1h1~g •01 30 r:.r.•s r..o re:u·ns ai~er .ill Cl.11s 
~lecl1ve S01tware 1ep.iceo liee .11 ' Olher ""twJ•e re~uin; ;!ill 
1ec1ro a 15'•o restoc<inq 'ee .inrl m~1st he Kcomp.n1 a ti, 
R\:A 51.p No re1ums or. game soflwJ re unless aelL>el1w 

We accepl VISA aM W1s1e •C,rd on a· orde·, ro r>l1.1 
ch;i•ge co~ cnJers up 10 $300 

Sh1poing Cnarges SJ !or a1 crepa1c oraers ac1u.11 • 10 
n1ng charges lc.r non pre;i.;1os S3 lor COD o•cers u11a«r • • 
tis 1SG tor ove1 r p:us .i $~ surcllarqe aoo 1~~' tor 10•··1<;11 
FPO and APO oroe•s CJ,1lo•n1ans aoo <J 0, o s~es '"' L ~ 
C-Ou nty add fi 'h °lo 

Pnce; Q~iO le<1,1·e tor stock on ~.nr1 ,inn subJe<:I 10 ch-im;o· 
~·11thovt notice 

-PUTER 
PRODUCTS 

To order or for information call 

(213) 706-0333 

Modem order line: (213)883-8976 

TM100·4 A double-sided, 80 track per side, Kil 114: Control le r Kit and 2 TM100·2 double­ 31245 LA BAVA DRIVE. 
5.25-inch floppy-disk dnve with a sto rage s1ded. ao track dnves.. . . . 850.00 WESTLAKE VILLAGE, CA 91362 
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interest for a long time, you may find 
that some people won't even try the 
game. Others may give up after a few 
tries because it's too difficult for 
them . A classic example is chess . 1 
refuse to play my computer chess 
game because I can't win even when 
the program is set to the lowest skill 
level. I can't even beat the computer 
by asking it where I should move 
next. 

You -can avoid the extremes of too 
simple and too difficult a.nd sustain 
the players' interest in two ways. One 
solution is to make some objectives 
easy but allow only a few points for 
them . The goal of such a game would 
be to amass a huge number of points, 
which must be achieved by satisfying 
a more difficult objective. The other 
solution is to start with easy objec­
tives and make them harder as 
players score more or as playing time 
increases. 

ln practice, many computer games 
use both methods . The Pac-Man 
game, for instance, grants ii. smaH 
score for eating a dot {which is easy) 
and a greater score for eating a 
monster. The game also gets com­
plicated and more difficult with time 
as the monsters escape from their 
pen, one by one, to chase the Pac­
Man. The Pac-Man then has to find 
and eat a special dot to be able to eat 
the monsters. 

Space Invaders also uses both 
methods. It's fairly easy to shoot a 
single invader 1 and the score reflects 
it. You have to shoot down the flying 
saucers, a considerably harder task, 
to score higher totals. One elegant 
feature of the game is the way scoring 
becomes more difficult as your score 
gets higher. When you shoot the in­
vaders, the remaining ones move 
faster, becoming harder targets for 
you to hit. 

In Rat and Dragon, some complica­
tions were easy to program, such as 
having the ·dragon wait to appear un ­
til the player reached a certain score 
or having the cheese move around, 
slowly at first , then faster. However, 
at this stage il was still too easy to 
score points . 

I puzzled over this problem for 
quite some time. I could have the 
dragon stay near the cheese, but then 
you could easily avoid the dragon by 
staying out of its range and then 
swooping in for a score. For lack of a 
better choice, however , I used that 
complication in lhe game's second " 
revision, shown in listing 2. 

When J ran that version of the pro ­
gram, the game reached the absolute 
Limit of slowness that 1could tolerate . 
My wife then suggested the perfect 
complication-another dragon. To 
add a second dragon 1 would have to 
use machine language, a solution that 
would allow increased game speed 
and the added complications . (For the 
machine-language version of the pro­
gram, see listing 3. ) 

Timing 
Good timing is essential to the crea­

tion of a believable illusion . Theoret ­
ically , some games, such as Space In­
vaders. can go on forever. while 
others may impose a definite time 
limit. I have never seen a game that 
timed individual points, but that 
doesn 't mean that such a game 
doesn 't exist or that you can't create 
one. 

If I set a time limit for a game, I 
tend to start .it off at roughly 30 
seconds. Then I lengthen or shorten 
the time until I get a game that leaves 
me wanting to play more but is still 
long enough to score a reasonable 
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Digital Equipment 


The Rainbc 

Personal Co 


Tile RAINBOW 100 Personal Comp 

hiQh·perlormance unit e-ecuOng B·bft and 

16·blt programs ba$ed on CP/M 60. 

CPIM.afl and MSIDOS. S!andard wl 64K 

main memory eltpandab1e to 126 or 256K . 

Optional bil ·map graphic&, color monitor 


~::·:~9;· ::11 :::.~ 
~NBOW 100-Color.. . •.• S5,340 

All wllh Z8016088 wl CP/M 80186 132 x 24 
CAT. BOOK Olsk, 64K RAM Detachable 
keyboard. CPM 2.2 

* FREE * 
Order DEC PC before January 1983 and 
rece ive Jree Wordslar and Mallmerge $QI! • 
ware. 

SUPERBRAIN II Jr... . ...... . S1 ,875 

350K Dlsk - 64K RAM 

SUPERBRAIN II OD . ..• . • . •. S2,250 
700K Olsk- 64K RAM 

SUPERBRAIN II SD•••••. . .•• S2,655 
i .5 MB Dlsk- 64K RAM 

10 MB HARD DISK ..... . ... . s-2.!KIS 
(Includes Interface Oable) 

DAZY CHAIN ER. , - List s.495 . • . 1375 

Upgrao your SuptirBraln to 11 
CornpuStar™ Cocnpat11ble Nelwol'k . 
(Include• All Hardwani and Software) 

90 Day Money Back Guarantee• 

120 Day Extended Warranty•• 


72 Hoor Bum In 

Orde ring Information; Money Or ­

de rs, Cashier Checks or Ban k 

Wire-s Welcome. Personal or Com · 

panv Checks, allow 15 davs to 

c1ear. Surfac;e Freight Standard 

F .0 .B. Ori gi n . Include vour tele· 
phone num ber . No COD's, please. 
Prices are sL1bjec1 to change 
without not ice . Order desk hours 
ere 9 to 5 CST . 

CALL OR WRITE 
(214) 931 -9069 

~rSrAR M1cRo 
16990 Dall as Par kway • Su 11e 151 

Dallas. Te)(as 75248 
' 11- 1 .. . .. .... _ . .,,,on-•• ~ .. 411..,..., ..,,... '· - · 

~ i " t1 1I• OI • ~ s ... - ..,.. -- ~. ,,.._,_
•• ,,.. ...~r...· 

lbHtlli,I• lot. ,." "'-P't•llllill ~ ......... 
(II Oo!i '4 • l tqy.l!f"-1 QI••·~ 
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----PRODUCT OF THE MONTH-- ­ CABLES l11~13i••i•
STAR MICRONICS ACCESSORIESCENTRONICS 3M DISKETTESPRINTER Paral el Pnnter lnlerlaceS 12 !11 

l ime Cklc~ 1291Ce111ron1cs. 10 	 S'lo' ' SSSD (s in g~ stGe . .s1ngle 
Celltronlc$ 5 II U D.OD dtllSitYI ea . ' J3.81lGEMINI 10 64K Memori Caid ao!liOsOOrn~ 10 Cenucou:s 6 fl .30.00 5'/•" SSSO 4.•0High performance tealutes rivaling /he Epson 12511 Memery Car~ ~69IBM lo Ce.nl1onlcs 10 II JO.OD 5y, " DSDD &,40 

192K Memory Caro 62~MX-80 FT at a fraction o/ the cos/ a- sssc u o
RS232 a· SSOD &,00 256 Me111orv Ci!I~ 12£• 100 CPS , Bfdirecllona1 

Cameo floa1d 85~• 4 K Bulfer S l~ridard B" DSOD 6.404 wire malu ·matc l OII $25 .DO ( 256~ Memory, \·Game \/ (• 96 ASC 11 Characters w1n1 Block 9 wl1e mala·lamale 10 ti 30.DO CaN for quant11y d1saw~Js Parallel &2 Asy~c RS 232 It 
~ wrre mal~ -m~le to h 25 .00and Bil Image Graphics JO)' SUck - • ! g w11 e maie·lema•e 10 II JO.OD 


L1s1 Price S499 CALL 

• Low Cos1 Ribbons 

Omer ca~les orid c011nec101s SOFTWARE 
a"a~able CAll lslQIC 256J< $235 

Vtslde~ 235 
Vis• 1rendlVislplJ1t 275 

RS232 SWITCH BOX 
Ose 2 term1~als or p•lnws l'cm Easy Write1 II 250APPLE 	 5y, " Heao Cle;;rirng lt~2 disk· on~ oUIDUI PQll $109.CD fas~ Spetle' 125 

l\pple II Plus CJ.Ll [)Is~ Add On , CAl l EilSY Filer 295 
elleS, 50IUl lo~ ,dlSpen&!lt) ~26 , 00 
S" Head Cleaning Kil 25.DD 

Dis~ fl wl lh Con11011er 	 Wintileslet ~Md DISk C:ALL G'21ac11c Anal:k 211 
ODS J ,) CALL l 2" G1een Screen Monnor C:Al l IQ'11filQli i~*I DY SAN Call \.O MM 24 

5t/.' " SSSO IOI Apple II $4,85 Many more na1 l1sred ­ACCESSORIES Call Today For c all ro lllQufle5'/1 '' SSSO IOIz 80 Saltcard ' $299.00 	 Vlde)'. Vldeolerm Computer Prices Victor 9000 6.85 
lflK RAM Cito ' 99. 00 ea Cot Gard . 299.00 
Par Prlnter Card -89.00 lower Case Aoapter 17_00 
s~rfal Card 89.00 M& RSuµer f~n 40 .00 •u•l lf!1m1i 
C~k Caendar ~d _99.0D M& AS~perModul.'llO! 25.00 ALTOS 
IEEE Gard U9.00 TG Game PaddlllS 3D.DO Z80· A 8-bU CPV oased CO MREX 
A-D Card 99.0D 	 fG JDV Slick 47.00 systems. dual /fop&>y al'd Wln­ App ~ Cloe~ C<lr~ s7! 
ROM+ card 129_00 TG Selecl·A· PoJ 47.U.D ches/e1 hard dis/; oased, fie/a S·tOO Cloe Cald 11E 
Graphll;S Card 105.00 Nomeric Key f>ad , 19.00 upgradable. Epson 4 But1~1 135 
CPS Multllunclion Card 179.00 MICROS ClACS 80D0·2 • 6• K. IMfi tloppy EPSONstorage , single·user A2 - 35 T1ack 5YI' ' SSSD dr111e 


ACS 8000· 15 • 208~b. I b !lop· ccmpallble wilb Apple 115999.00 TAS·SO I O.rec1 Cai~ 

SOFTWARE 

GAMESBUSI NESS PY s1orage, mulu-user Co~1101111 Card' -99 .OD \c~ble r~qulred) S4 ~ 
Financial i>ar Ine1 ti 91 .00 Ra~w Blasler SU .DD ACS8000·6/7 • 20SKb, 14 .5-29 Appl• Parallel Cato 7~ 
Pascal Tu ror 97.00 Air T,allit Controller 9.DO Mb Wlncliesler storage, multJ· PMC 2K S~r•al Caro 
Pro Ea$y Witter 137.oo 1eJ11plf! ol ApsMI ' J1.00 us.er SF0-5 tB • SSSO 5'/o dtsk dn~e wlth turrenr l®P g_ 

o.1es1011es 01Rkyn ,l S,00 ACS 80Dll-6~17s/MfU ·same as IOI Iha IBMfC S199 .DO 2K Serial Card , on J. oltl 2Easy Wrller ~O r.ot , 78.00 
SOGO·Gw~h • magnel~ tape c~r 	 IEE 488 Card 51Word Star (~eg , Soll(ard) 220 . 00 	 Mo~oc ' s Towel 15,DO 
1r!dge llack up 	 RANA ~K Serial <:ard , Xc0n X·ofl! JI

Super Sert !Req.Sotl-.nd)118.00 	 Resctre a1 R~e~ 23-0D Grirpple1 , lor Apple If I l l51/ • •• ssso Drive IOIMall Meroer (Req . Soll~d . )75. DD 	 He-JI Fire WalllOt 31.00 APPLE II PLUS Apple II $~29 ,00
Data Star !Req Sollcard),170.00 Siar Warrior 31.00 

4811, Controller Card 129 ,00 MICROTEK 
Spell Star (Aeq .Soflcardi1i S.OO Crash , Crumble & Chomp .23.00 Apple 16K RA M 59! 
Cale S1at (Aeq ,Soltcard) . 115.00 Upper Reaches of Aps~al 15.00 TANDON Apple Parallel Prinler Coro 8!BASIS 108

The Keys 10 Acheron 15.00 	 i\j)pte G•~phlcs Caro 1mSuper feitl 11 1U.OO 	 BARE DRIVES64K,6502 i111d Z60 CPU · 	 IBM M-256K RAM CTiie Address Boo .118.00 	 Sneak AUac~ 23.DO A/J/Jfe compa11blo TM ·100· 1
Foirn Letter MOdule 78.'00 The Prl~ne1 23-00 SSSO 5v.' ' dr1v~ $2 19.00 MPC 

v1.s111 e nuo Zan I 31.00 IBM PC TM·1D0·2 Apple l 6K RA~ $9' 


Zan~ 11 31,00 	 OSS O 5W' dnYI ____1.59.00Des lop Plan Ill 275.0D Apple Parallel Pftmer CarQ B! 
Oes~ lop Plan II .229.DO Robel Wars 31.00 Apple Sorfal Ca1d 8'

641< , 8088 CPU 
2 J 5V• drlVH 

v1s1p101 1as.oo Tnree Mitt lslam1 31.0D 
Vrsi1rend/Vlslplo1 27~.00 A B.M 19.00 KAY PRO 1411;u1u11;1t MPI 
Visidex 229.0D 	 Castle Wol,e11steln 23.0D INTERFACES FOR 886/ !Potlable, ZBO, 64K. 2 ; _5~ 
Vrsilenn 89,00 Wi~ard and Ptlntess - 2i. 00 drives. !I " video dlr.play COMPUCART AP·PAC • Apple Caro & C; 

lsic.1lc J_J 229.00 Missile Delense 23,DO C<Hnpuler Stand · sllde-oul shell. So1twa1e & Manual SH 
1n101ory . 198.DD Crans1oo Manor 27 .00 NEC PC 8000 OlddenJIOClled s,torage U 95.0D IEEE/PET Ad•pler 5 

Hi·Speec! RSZ32 ~tlal Car!ITSupersoell !Req,Solleard)4J5.00 	 Warp lklslroyer 23.00 Z80A. 32K, 80 ·OA/ X-otr Serial Card 11
Word Proct'lsortReq.&;d)255,DO 	 Cyber Strl e___ 31.0ll crta111crer screen COMPUTER 

Applt P'rl\11'\ G11d ., 11 
Phantoms flve 24.00Pf RSON AU HOMf 	 ACCESSORIES INTERFACES FDR 150Space E9gs 24 .00 OSBORNE 1

Typmg TulOf _$19.0D Plllm 11 24 .OD Epson Stand Sot1a1comm t/ F Mapter 
EllllTienlary Math Jl.00 Autob hn ROO c x S V. crlves, dfsp/a ~ with pape1 bas et St 30,DO (wtth caUle) Sll> 
Personal Fiiing System 74.00 with baske1 ,sntll 1ta5te1s l 89.DO Apple Parallel l/f card 

Pottallla.ZBOA , 64K, 

0'1loll'Ol1 R OD
Personal Aeporl System 74,00 	 NEC Prioler Stind (with table) I 1

Gamma Gotllln~ , 24,00 

GOIQOO 32 .00 Manual} 1it.


Alg,bra L , . 31.00 	 TELEVIDEO wlm baskeL . _ 11Q .OO AP-PA~ (Caro , C.ibre, 5'>fl ~ 

Compu-Malh :Arllh , S~ill .39.00 	 TS802 • 64K, ZBOA C:PU . I Mb 
Snea~~rs . 32.00 	 SGWCompu•Malh :FrocllOns 31 .DO 	 mini llll!lPY disks. 25 ~ 8(1 CRT OLYMPIAtpooh 28.DO lSB06 - MulO-usar 16), 64K , Sml.lablelop printer s!an~$28 ,00Compu-Malll :Oeclma1s 31.00 Cops and Robbefi 28.00 ZBO·A. 10Mb Wlncbesler Lge .lablelop pnnler !land a2 .00 !ienal/ Parall~I lnterlace-S Z5

Compu·Spells· 
OUIPOSI 24.00 lS8 16 • Mulll ·u-ssr P51. Osborne MonUor Stand 20.00 IEEE 1n1erfate H 

tReq , om o~sk) noo 64~. ZBO ·A , 23.~ Mb Win· 	 CC!> Aj)ple Sernll Cara 1JDark Fores! 24.00 
MISC. Beer Run 24.0D 


A,ppleSQll Com pl1er adron 28.00 
 che:s1e1 , I7.2M b Y• " !ape dhl/e 

Basit Compiler Twerps 24.00 M K PC _ _ CAll
_.VICTOR 9000Apple-DOC 	 Snake B~le 24.00 5W ' Floppy Dlsk Drwe CALL All Products 

128K, 8088 CPU, 2 • 5 Ko.e. Mas1e1 	 Berg , _ _ 2•.00 Dis~ Cootro11er Ca1 d_ C:All
dtlves. mC111frora e 011111y Pac;I! _ Computer Foo10all zloo Winchester Rl~ld Dis OrrteCALL PLEASI 

E·ZOraw 3.3 Ml11otaw 21.00 
PastaI Graph. Ed , ~abu l Spy 28.00 

http:Req,Solleard)4J5.00
http:Chomp.23.00
http:Req.Soll~d.)75.DD
http:Sotl-.nd
http:eg,Soll(ard)220.00
http:115999.00
http:fl.30.00


' 

Fast Response, Expert Technical Help, and 

Guaranteed Satisfaction - at Unbeatable Prices! 


ATARI 	 OSBORNEPRACTICAL/ ADLER 

PERIPHERALS SE1010 . P11n1eil1v!Jtll ' EPSON 
 A~ven 1 ure ~I ,2.3.(0) SJ2 .00 CPM Sohware 

11117 5CPS $995 .00 CALL FDR PRICESAdven1u1e # 4,5.6 .(0) 32 .0D 
CROBUFFER 11 - fo1 Apple Mvenlure ti 7.8.9.IO) 32 00Grap!\lrn• !iO Chrp Sel $59.00 

rnt~rlac.c Caras 350 ,DD ArDDOfl Cat1 M ·701801BOFT5,.99 A01/en ltjlE# 10 ,' 1.12 (0) 32.00 fhe Mrcro Ltn 
Para~el $259 .no RlbDDn C4rl MX !OD 16.99 O.~• Doctor 

Relill lor J.\ · 100 4.99( Pmll!I 299 .0D CO MR EX 	 Ala11 Ma1long Lisi iOl 19.00 Super Vy1I~ I W1z.ua 79.00 
< Se•1a' 259 .0D 	 0 Bas~ IICompu·Ma1h1F1ac (01 32.00Ser1al 299.00 COMRITER CR+C MPI 	 MtCID S!olCompu ·Molh/ frac (C) 24 .00 Pern)'l,11 OaleoooOa1sy 'Meel 17 CPS 8101ret· 8B G/99 GACCESSORIES Comou·Ma1h10« t0) 32 .00CRQBUFFER · For Epson Mtlestonc 
\ l'a•olle1 $159,00 Money MaeslrO

11onal , PAR. SERl~l ~no OU ME Sounli CGve.r Sl0.00 Compu ·Malh / Dfil: (C) 24.00 
lnle•lace Lisi S1 99 CALL S1nqle Stieel Fl!i!det 15.DO l~tte1 Pl!rlect (0) 119.00

Sti•al 159.00 	 File Fax
Roll Paper 11orce1 30 ,00 Mail Merge1/U llll~~ (01 24.00C, HOH 
~•Uoon c.ir1r1dge 12.00 lh! Disk WO< snc;p 3Z.DO VISICORPTAXAN PRO-WRITER 8510-A 2K &lier Opucn zs .oo rn .. Progr.immef'S

B·U Apple II Card $'129.00 'l~9 MaUI.; ,120 CPS Ce~tron1c.s ROM Op11on 32,00 Wa•-snop J 2.DO V1s.ca1t. S229 00 
l'•$•1ie> 229 .00 

Se11al S645.00 150 G ACCE SSORIES 	 V1~1hl~ 229.00MICROPRO APPLEPar.I el 4gg .DO Vts ipl~I 185.00l 1~uul@ 1•1~9 	 Sol1sw,rcn Sta tus ~yoao t 25 ,0D neou110 Z-80 Solt Ca1df10 DAISY W~EEL 	 OIP Switch EJltenoer i'~nel Z2 . 0D VISllB'm 8!1.00 
Ribbon Cartridge 2D.OD Word St;i1 $220 .00 V1~ 11renU/ 1'1o1 215 00Flf FEIN! 40or ~5C PSANCHOR Lisi Sl71l5 CALL 2K Bti11er up011 sion 22 .0D Ma11 Morge 75.00 Oe.sklOP Plan 11 229 .00 

1oalman M;irk I 199 .DO ~ Buller E.xp;in5Hll1 6~ . 00 Spell Siar 115 .DD Iles l~D Plan 111 275 .00 
BK Buller hp,ins-on 170 00 Oa1;1 Siar 170.00MPI 	 IHAVES 	 Re~• Papei Gu1as tray 20 .00 Supet Sor 11 B.OD 

99 0 · I Ix 9 Mal1lx S549.0D;ronlQClem ll(ApDle 11)-1299.00 	 1on1 Piper Gu1ae Jr~v 20 .0D Cale Siar 129 .oo 
150 G - 11 x 9 Malr1.. 1~·· All Star Wore Pac~ 495.00: romD!l&m II (S ·li})) 349.00 J>aper, rr.1c1or Feell , Var . Piich, NEC All Star 031.1 Pac• 4~. 00il.llmoaem 1R5 ·2J2) 225 ,0D 	 ~I G1ap ics . 799.GO fl!Wiil•

onograpN (RS ·2J2) 229.00 	 7708 SER IES ACCESSORIES CPMNEC OfllOl11~ 1 FOlnlS lratto1 t1SO , O~ 	 TELE VIDEONOVATION 	 - ' 1 " Of 8 ' 
351D/ JS30 RO - O <SY wneel J3 E1 ·au Cll()MI orins 910 Plt)S 24•80 DLSakay B•IO 

t $140.0D CP5 . ao Pilch S1B l5.00 Traclor J45 00 word St $275.00 A.es 128 D1spla~abl~ ASC II . 
,At 16UO 711017730 RO - 5~ CPS. fr1,non A~1acnmen1 35 .00 Marl Me1ge 'Ill .DO RS~J2 S699. 00
10 CAI 209 .00 1l5· 16J Col w1r1at101 Z4ti5 .00 R•bbOli fabroc S1ac 10.99 So~fl S1;ir 139 ,QQ 912.C • MO ~es 96 ASC II 
Die CA! 299 .00 	 80Z3·A • 001 M?.ln~ . Film 1.1/S B1ac1< 7.99 All Slat l'lo•ti Pac~ 695 .DO RSZJ 1. Sete<latlle
J.'lll!ilOn MO\lult 37 ,00 	 100 CPS $499 .00 All SW Oala Pac> 695 ,00 925 .003500 SERIES AC CESSORIES 	 BAUOS
nd1e1 29 .00 9~C 9~~0B1 dllectl!lnal Tr~! ro1 $230.00 MUSENOVELL 	 915 . FeaMeS 5MM , 0 lhe 910UDS 	 Cut Sheet Gu•a~ 90.00IMAGE eoo - 9•9 MalflX 150 	 APPLE SOFTWARE &qt~ w11h ;i delachauteEnvelope Handlttr 1Reo cul SllootJ tP Oner.I S175.00 	 CPS B 101t~t11ona1 r~e Md•es> Book sae.oo e~ooa1a 995 .00le~e• 1 270.00l JlP Aulo Mswe• 209 .0D 	 JOO CH Bufle1 $999.00 Supe1 hx1 ti 111 ,00 950 • l~w 10 Re> 2~ ·BO w•lhR1bDOn M1S Sta'• 16,99HP120G BAUO m .oa 	 Fm111 L•llei MO!lule 78.00 25111 >I.illus l.neFa~nc Hl.ttk 16.50OKIDATA 	 128ASC11 1195 00Pt111I 1h1rnble 

MrCROLINE Bl A· 9 '9 Main , i 500 17001 16.96l~ltUIUeJ;~'t IWCPS . Fflt l•On Fceo $519 .00 
MICRDllNE 83A ·Same H &2A OLYMPIA

COM REX wllh 1321232 Col . 15 wn 1spero1K Phn1wn Is $'30 .00 CALL TODAY5500 • G•Hll Streell 80 col • Paper 745 .oo ~•t>ban SI S. f1I AJdc> l . 9~ 
rows $115.00 MICROUNE 64 SP · Sam•~~ SlA INS Film £11 ~ 6 29 
6500 • 13 · Coior Cornpostle 	 w1lh LOO CPS & f ull 001 IM s FabilC BMck~ .85 800-237-3333lfinere.solu11on 399 ,00 Graphics 1150 00 SIS Coloml 
6600 • 1J" Color · ~GB 380 1B11<e. Btfl\Yn. G10enJ 2.55 
• <esolubon 549,00 OLYMPIA l:•mewon 1dpe Hin• ll .19 	 or 

ES 100 UO -Oal&~ Wll-0<!1 Pr1n1 r Con eclion Tape fabttt 21 00

TAXAN 11 CPS. 10.t2 CPI 
 SMITH CORONA 800-338-5555-12M • 12· G1cen ScrEen 18 S~n;i11P;v 999 .00 

1t Lisi Sl69 CALL ESI DO - ·ypewr11e1 On~~ 799.00 Pr1n1 whee1 S4 .95 In CalltornlaR1boon Casse11e M1S Blat" S,95-1 2N • 12 Amber Scmn 
II~ !LISI S179 CAU PMC 	 f.;rmc . Btaclo. 3.46 OR WRITE8 VIS ION I • 12'. AGB Analog OMP-85 · Ool Malfi• . 120 CPS . 
I Imes ar ce1111l1 t1~1 S'399CALL 60Col .. Ool Graphics $~95 ,00 SOUND DOWN 
8 VIS ION II • 12 'RGB Analog ~~ou5lrcal tntlo5ure S365 00 
I lines a1 center l1sl S599CALL SM ITH CORONA 
a VIS IDH Ill · , 2 RGB 630 	 TPI - Claist Wheel , HPS 10 01 PALOMAR
·s Lts1 S699 00 CALL 	 12 CPl FllC:!loo FE!d 

13 ' Paper U•9.00ZENITH 	 Computer Products1au'1~•

Green Seteen Sl 19.00 STAR MICRONICS 	 930-E Boardwalk Ave. • Dept. B11 

OP 8980-f • 9 x 1 Mac11~ 6 • {; CORONA DATA 
6r~ph1cs . Bl) CPS , &0·132 Col . San Marcos , CA 92069SYSTEMSPAPER \liH P11ch CALL 
DP 8980 T. Same a.s 9.gno FWllh Con 10/ler Jiower S~?l>IY Many products are nol listed Please call i1 you 

x1I 'It .. Green B.,11 ,Rt1j1slo1 Fr1won II rat1Clf Feed CALL CalJ s nd So tr ·~·are 
10 IJ~O tin J SZ9 ,70 STARFIR£ 5 • 5 Mu Hata Ois don'! see whal you're looking tor. 
nk ,Rcgl!W Bona !Subsystem 101 lh< Apple 11 
00 tin I 29 .70 	 t 151 S 2~95 CALL TERMS OF SALE Castt. Clleck money order bank w11r 
. , 11 Bt~n , pe<1 01a1ea s rARFIRE ID - JI) Mb 11ansfer. creCJ 11 card or purchase orders !ram quali11eCJ•gins 12100 etn I JO .10 L1~1 $2995 CA LL
I/Bd 1 1/1 Gr en Bar ?()t PllD 5 . ~ Mb Haid IM~ Sub lirms ancl lnslltu lions Please 111clude telephone number 

I"'"' Bone l2400 c!n I J 7.10 sy>lern tor the •BM PC w1th order and expirat ion dale on credll card orde1sni.. , ZO• Reg1st~ 1 tlond COM REX U;t ~1995 CALL 
00 cln I 37. ,0 Cal1lorn1a res1den1s ado 6% sales 1a~ Adverllsed pnces

fr~c1or Feeo $89 ,00 MORROW DESIGNSP11n1 'lneels 1a.oo are 101 prepaid orders F 0 B shipping po1nl Acid 3% 
SIS H1~ll0n Dot 25.00 c;an t1011e1. Pu wer Suoolr m1n 1rnum lor sillpplng In U S P11cmg and ~va 1 latl11lty suo­C11ores af!(I So,, ware 

DISCUS MI0 - 10 10 SuMys1em ecl to change wHhout notice
MIS Ribbon Ooi 57 .00 

~ot Listed ­ C. ITOH lor App~ 11 $3335.00 
A•ttil on 11 .50 DISCUS M20 • ZO Ma Subsys1e111 TELEX 697120·150 ~CALLI 	 ­
!racier !HDI Z25 .00 tor App'' II 4035 .00 • 
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Collector f£dition 

BYTE COVERS 


The Byte covers shown below are available as beautiful Colledor Edition Prints. Collector Edition Prints are c:irefully padi.aged Hal to avoid bending, and are 
Each full colorprlnt ls 11 in. x 14 in., indudlng al 1/2 in. border, and ls pan of an sh ipped first class.The price of each print Is $25. plus $3 per shipment for postage 
ed.lhon strictly lirniled 10 500 prints. Each prinl ls faJthfulJy reproduced from the and handling ($8 ovemas). The prints are also avallable as 4-prlnl set5;Set 9-12, 
Grlginal painting on museum quality acid·free paper, a!ld is 11e11onalty Inspected, Set 13-16, and Set 17·20. Each set costs SSO, plus postage and handling. 
signed and numbered ily the anist, Robert Tinney. ACenilka1e of Authenticity To order your own fa~orHe Byte cover as a lleauliful Collector Btlilion Prim, use 
accompanies each print attesting to ils qualily and limited.number. the convenient coupon bdo . Visa i;r MasterCard orders may call 1-504-zn-7266. 

#19 Crystal Ball #20 Digillll Arts# 18 Seventeen S<?venry·Six S25 

#15 Software $25 #16 Chip BuUding $25 

#9 Software Piracy S25 #ID Programming Route 525 # 11 Forth $25 #IZ Future Pilll l !25 

# 14 Smalltal k $25 

Card No•. _______________ 

Ei<p Dalt'·--------------­
UIP MY PRINTS TO: 

N:ime: 

Address; --------------­

515 



Programming a Game 

The Game of Rat aird Dmgo11 exists in 

three versions' tire first allempt in BAS IC, a 
needed revi5ion iri BASIC. and tl1e inn/ edition 
in machine language. Tiii? general organization 
depi'cted in fig ure 1 applies to all tlrree versio11s. 

Th e iwrer loop is similar to r1 polling loop //rat 
checks for 110 {input/output) requests . Tliis 
organiwtion is very common in games where 
several chriracters move about in real time, For· 
e.xarnple. in tire madrirre- larrguage version ea clr 
clraracter lr as a counter that tracks lite number 
of iterations of lit e loop sin ce tire clraracler last 
moved. Wiren tire counter rear/res a predeter­
mfrred 11alw1, Ille c/mracler moves again . By ad­
justing that value, tire clraracter's speed cm1 vary 
from very slow to very fast . 

An artenmtiue to tire pol/in approacli is tlu:> 
simulated-intern1pt met/rod. Alt/rough I didn 't 
1451! this fo r Rat mrd Dragon , several games lrave 
incorpora ted it. Witlr this approaclr , each clrar­
acter maintains a constant speed ugardless of 
w lrat tire otlrer chamcters are doing . Using tire 
simulated interrupt . eaclt rout ine i's called by a 
monitor program. The routine r!ren returns lo 
the mo11ilor witlr tire amoun t of tirne it ltas taken 
and the value t/rat the clock sltou ld be w lren the 
ro11tine is to be called again. The monitor 44p­
dates tire clock and searclres for tire next ro14li11e 
to run-the one with the /owes/ clock value. If 
the clock has riot reaclred tha t value yet, tir e 
monitor loops until it does. By using this 
method. you can avoid the Space Invaders syn­
drome of increasirrg speed as individrml invaders 
are shot dowrr . 

Along with a co mmon orgm1izatio11 , 111/ tlrree 
versions of Rat and Dragon sl1nre tire clrasi' algo­
ritlmr for the drngorr . embodied in the following 
two sta tements: 

4250 DX - DX + SGN(RX - DXJ 
4260 DY = DY + SGN(RY - DY) 

No matter where tire 

screen, the dragon will moue one step 
clooer both horizontally and vertically. 
Tire program doesn 't have to check wire/her 
lire dragon is still 011 the screen because 
irr following the algorithm the 
dragon cannot leave tire screen. 
Anol/rer co mmon i?lement is that 
tire clreese is always replotted al 
two random coordina tes when­
ever tire ra t gets to it. 

The µrogra.m in listing 1 served its purpose 
as a quick-and-dirty version lo test the play­
nbility of the ga rne idea. Wl1en I made tir e {11­

1/ial revisions, tire game was well on its way to 
a final forr11 (lis ting 2). One of ll1e prinrary 
changes w as lo tire dragon: I w a11ted tire 
dragon lo become a11 extended, 
worm-like tir ing , able lo expand 
and co1rtrac/ . I 11s.ed lire fol/owing 
logic lo determim! wlret/1er or nol 
tire tail pointer would move: 

2790 AF= DK = OT 
2800 NP = DX(DH) < >DD 

OR DY(DH)< > Dl 
2810 OC - DH - OT 
2820 IF NOT AF AND 

(NP OR OE) 

THE 2890 


I 011/smarte<"i myself. Tltat logic is eualu· 
llfed every time tire program cycles tlrrouglr 
tire inner loop, mnkirrg the actio11 slower. 
Tire alternative, wlrich I usl!d in ! lie mn· 
clrine-lmig1mgc version . is to initinli;;e the 
entire array at once, making tire programming 
easier and tire action faster . 

One instance where t Ire versions of 
progrmrr di/fl!r gr11atly from one another 
is i11 tire implementation of complica­
tions. Altlro11gh I decided to in tro­

duce the co mplicalio11s as tire 
mo1111ts in bo th tire 
second BASIC ver-

Ill ust rat ion by Conl Porter 
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BISON 

PRODUCTS, INC. 


A CALIFORNIA CORPORATION 

We're Getting Rid of High Prices 

If the items you want are not listed In this ad, call us for the current price. If you find an 

advertised price that is lower than ours, call us and we'll try to beat it. 
COMPUTER SYSTEMS 

NEC PC-8001A •.•.••... ... ••.••••••••••••• 5725 


Products For Apple Computers 
Hare a•B some of the p•oducts BISON ce1rles for Apple 
Compute'" LI you don·1S<l• what you want here. g1" e use 
call 
16K RAM Catd for Apple II •. . .... . . • . . • .... . S 68 

M<crnsoU Promlu m Pack . •.. .•.•. •••. • ....•• S 525 

BISON Add-M Disk Dnve 


100% ApPole Compatible • . . • • • • . . . • . • . . . . S 279 

Pa rallel Ptlntor Card with Cable , .. . , .. , • , . . . . . S 72 

Apple Compatible Parallel Interlace . ..•.•.•.... S 65 

D. C. Hayes Mlcromooom 11 .•••... • • . ••••.... S 270 

Grnphics lnlerlace for NEC. Epson .•••.•.•.. . . S 129 

MierosOf l zao Soflcard Wilh CP/ M .. .• • . •.. .. . .. $269 

Vide• Bil CollJmn Videoterm . . . • • . • • • . • . . $249 

Viaex Enhancer , ••••... , , , ..••••• • .. , .. , . • . $135 

Vi<lo• function Strop •. •. . ... ••••.••. •. •. .•.. S 79 

Satum System Ram Boards ~ZK .. . •.• . •... . ·"· . $195 

Salum System Ram Boards 64K •••. . .... . ..•.. 5:159 

Saturn Sys1em Ram Boards 128K .••••• • . • , •••• $499 

&pand 80 ·Bil Column lor V1siCalc • .. .••..•• . . $ 99 

Corvll'S Hard Dis~ Dnves 

5 Megal>yle .. . .. . ........ . $2495 

1oMegabyte . . ••.• . , • •• , .••• • •.••• .•••••• S3112S 

20 Megabyte •••. ... • .. •.••••••••••••••••• $4S75 

For Corvus Morror ADD ..... . . . . , .. . .... . ... S 585 

For more Apple in~OlMilllM. circle re-adet service eard # 52 


PRINTERS 
BISON Cllrrles all o l lhe major bron<!s ol pnn1ors. II you 
~e~Mlp el'K>os lng lhe prope1prin1er 101 you1 r-ds, cal l 
and •aJk to one of our suppor1 tethrlic1ans. 

EPSON MX-80 ffT Type 111with Grall.rax .. • ... . S 460 

EPSON MX-100 Wl lh Grartrax •••. ..•• •.•..••• s 625 

NEC PC~023A Friclion & Tractor w/Graphics ..•• S 485 

NEC 7710·1 •. . .......•...• , •... .. • ... . ... S2095 

NEC 7715·1 • , . • . •• • ••••••.•. , . .•••.•••. . • 52095 

NEC7720-1 ... ••••. . ....•.. , . .. •.•... ... . $2445 

NEC 7725·1 . . . . . • • • . . ..•.. . . .. . .. S2445 

Okidata Microline 82A wilh Tractor -eo C<N ..... S 399 

Okiclala Microhne 83A Wtlh Tractor· 100 Col •...• S 549 

Ok idata Microhne 841' - Parallel. . . . . .. .. , . . S 925 

Ok idata Mlcrol ine 84PS • 200 cps Par/Ser .••. , . • S 999 

C. lloh Prowriter I - Parallel • . , .•............. S 485 

C llOl'I Prowr1tor ·I Serial •..... • . .•••.• • •••• S 425 

C . ltoti Prow11ter • Parall"VSerial . ...•.•..•.... S 525 

C. lloh Prowriler II - Parallel . ... .... .. ... .... S 625 

C. lloh Prowri ter II - ParaUel/Serlal . • •.••••••.• S 675 

C. llOl'I F-10 Slarwri1ct - Para IIt>! · 40 cps •. • .. • , • S1225 
C. lloh F-10 SteIWT1ler - Serial· 40 ~P• .. .. •. . •. 51225 

Comrcx Daisy Wheel P<1n1er • Parallel •••••••• . • S 735 

Comrnx Daisy Wheel P<tnle< • S"rial .... . .•.... $ 785 

Comrex Tractor Feed ••.•• , , • , , , , •••••••••• S 195 

Fo r more printe-r mforma1lon c~rcre ntader S@ft.llce card fd 53 


MONITORS 
BMC lnternaUonal 
• 1Z" Green moni1or wilh P-31 phospher 
• 15 Mhz· E>eceltent lor 80 co11.1mn d-spray 
BMC tZ" G•een Mo nilor . • ..... S 79 

'13" Color Momtor" Audm and Video 

• :no Line res04u1ion 

BMC 13" Colar Monilor ••••••••• , •••••.• . ••• S 240 


send Mall orders To: 

P.O. Box 9078 -1 84 


Van Nuys, California 91409 


AMDEK Monitors 
• 12" Grooo Phosphor 
·Non-G lare 
AMDEK Video 300 ••. .. , . , . • . . . • . . • • . 
· 13·· COior Mo n.10.- ROB 1npu1 
• For IBM/NEC/ Apple 
AMDEK Color II •. . . . 

AM DEK ColOr I • . • • . . 

AMDEK Color Il l ... ..... , • , ... ...... 

NEC 

Call lor Price 

Call for Prlcc 
Call lor Price 
CalHor Prlce 

NEC 12" Gree~ Monuor. .................... S 159 

NEC 13" Color Mom1or .. . .. .•..•.•• •••• . ... S 325 

NEC 13"' RGB Color Mom!or .. • .•• ••.• , • ' . ••• s 815 

ZENITH 

Zeni1 h 12·· Groon Mon11or .••••.• •. .•. , • ••... S 115 

For mo re mforma iloo. circ le te.ader scrv1co card 10(..X 


TeleVideo Products 
Tet-eV1deo compuU!r term1 Mis and de.s.k1op computer sys-­
tems-h~gh pnce teatures at low prices 
TeleVldeo TS-ao2 Compuler system 
'64K. 4 Mhz Z-80A, CPI M ' Dual floppres. 72<lK To1al 
·Same CRT Mc:! Keyboard as Tele• i<leo 950 Termma~ 
• Ne1wor~ Expansion Capal'.t1l11les 
TeloVldeo TS·802 . ' ...•.••••.• • ' . ' • ' • ••• ' ' S2645 

TeteVideo TS·802H Sa me as TS-802 

wllh one lloppy and 5·Mogaey1e Ha•d D1Sk ••••.• S4695 

TeleV 1deo TVl·925 Termmol .. ... •.. . . .• ••• . . S 695 

TeleV1deo TVl-950 Term•r>al • TOP·OF· LINE .... . S 875 

For mo rlf!' 1ntormallon, cl1c._Jtio r~ad@-r servtee car!J n 54 


SOFTWARE 
BISON canles sonware for all l>uslnoss and p1>rsoMI 
computer system~ Ju~l seteic1 •he !;0•1ware you want aoi::1 
ca ll us rar our curreo1 p1ic:e Here ~1e some exf1mple5 o r 
BISON'S Low Pnces: 

MlcroPro Sollware 
All M1cr0Pro Sollware •IO'IO cit L•st 
Apple Software 
All APPLE Game and Bvs1 nesS$0Uware Select Ille program 
vou want and coll fa< pr lco 
Sav up 10 60'llt oll ltSI 

Accounting Plus by Systems Plus 
For8" CPI M 
Gen!!fal LOXlgor ·Accounts Payable · AceouotsAeoe<vable 
• Payroll • Inventory · Sa les Orc:!er Enlry ·Purchase Order 

Entry ~nd Point of Sale 

GI L ................................... $ 385 

GI L. A IR • . • . • . . . • • • . • • • • • . . • . . . . ..... s 745 

GIL. NA. P ........... •. • .•• •..•. .. . . .. 51 100 

GIL, NA, P, P/R .•.•• ••.•••••.•• . ....•... S1459 

GI L. AIR . AIP. INV ..... • .... •. • ••• . •• •••.•• 51459 

GIL. NA. N P. PIA. INV ............ ..... .. .. S1875 

G/ L. AIR . NP, PIR. POS, INV •• . . •• , . , .... , •. $2140 

GI L, N A, AIP. PIA. SIO, INV ••••••••••••.•.•• 52140 

GI L, AIR, AIP, PIA. PIO. INV ....• ... .•....... $2140 
GIL AJA , AIP PIA. PIO, SIO. INV • •••••••••••• S243S 
All 8 Modules .. •...•..••.•••..••••.••.•.. . $2695 

For Apple II 

Pick 1he Apple Como1na11on you nooo 

Gi l ........... ... ............... . .. .... S 276 


Orders may be picked up at: 

16709 Roscoe Boulevard 


Sepulveda. Cal ifornia 91406 


GIL. AIR ... ••••• . ••••.•••.••• •. . ••• S 553 

G IL. INV . .••...•.••. , . , •..•.. • .. •. . S 553 

G/ L. AIR . AIP •..•••...••••••..• , ..•••••.• S 649 

GI L. AIR , INV ...... . .... •• • •.•.• ... S 649 

GIL. NP. INV •. •.•• . ••.•••••••••••••••••. S 649 


V1s1Calc • , ..•••.•.•.• .. •.•. . .• ••.•.•.... • S 199 

V1s1Ft1c .•........ , . ..•. •.• .• ••• . • ... , .••• S 199 


dBASE 11lor8" or Apple .... • .. • Cell lor Lowe•I Price 

S-100 PRODUCTS 
Sierra Data Sciences 
S- 100 Mes1erl Slave Single Board Compulers 

Masler • 4 Milz. Z SOA • .• •••••. .. .••.• . . , S 690 

Slavo· 4Mhi. ZOOA ............ .. S 625 


Sietra Dala CPI M . . . .....• .• •..••... . .. . . S 160 

Sierra D31a BIOS ..... •..•...•...••.. . . .... 5 100 

S1cira Manual • .. • ...• •••••. • •.•.••. .. •.• . S 25 

Slctra Data· l\' •ncnoster A<lapl0< •. .• , •.••. . . . S 145 

Siena OaiaTurbo DOS ., .. • , ., ., •.•••••••• , ~ 750 


QT-Systems Mainlrames 
S-100 Mam1ame and B" Or.-ve Enc losures 
• S·lOO Power r 8V/16A ~ 16VJ'JA · 16V/3A 
' Drive Power + 5V/1A -5Vl 6A - 24V/6A 
• K eyed Power Sw1 lch 
' EMI F1 11e' • F1U@- rCd F"an 
' 2 Swllciied Power O"llels 
' 15 • DB25 Cu lou1$ 
· D837 Culout - IDS 50 Cu1ou1 
• Hard Disk Power Supply 
' Shielded Motherboard • Ru9ge<1 Card Ca9e 

'9%'" x 17" x 21" (H x W x DI 

OT S·Slot. Dua l 8" Dr""". . _.... •. .. S 530 

OT B·SIOI. Dual a· Dn•es .. ....••...... . , ...• S 560 

OT 12·Slo1. Dual 8" Dmres .•.••••.•..•••. .. . . S 620 


S-100 Mamframe nnd 5'·.a·· Drive Enclosui es 

· Similar 10 S'"' Matn•rnm& 

· 7"x 17" x20"(Hx W< D) 

OT 6-Slo t, Doat 5'/•" Dnves • , •••••••••• ••• ... S 455 

OT S·SIOL Ot1815 '/i' Drives •.•. . ••• . ••....•.• S 595 

OT 12..Slol. Dual 5\1." Drives ••••• , •••.•• , •••• 5 st;o 


OT Al~m·or>e 8" D1~ Dr""' Cobine• 
Changeable laceplale ariows use o l all siartda<d B" rloi>PY 
and hatd d~ d r·1YOS 1ncLud1ng. 
· Shugar1 • NEC 
'Oume • M lls'-lbtshl 
• Tandon ~ Up 10 4 Thin-Lone) 

Fealu.res; 

' Holds I ·4 8 " Drl•es • Modular Power Suppty 

• Powe< 5Vl6a -5V/1 A ~24Vl6A 


Lisi Pflce $3495 ••••• . • . . .. ' . ' • ' BISON PRICE $295 


DISK DRIVES 
Oume •842 (Replaces D 14-Trak SI ....... • .• .. S 480 

Tandon Thon 8" Sm9le-S 1de Double-Den31ty •• . . • S 342 

Tandon Double-DenS<IY •. ........... •.••.. , . S 465 


WABASH Floppy Disks 
S1ng,e·S1ded S1ngl~ DonSlly 

BO); o t 10 a... Ot 5 1/ ,. " ••• - • • - ' • • ' - ••••••• s 19 

For more S- 100 1nforrnahon. ci rcle reader service c.ard .P !55 


For Questions or 

Phone Orders Call: 


(213) 994 -2533 

'"We accept Cash. Cert ified Checks. VISA and MasterCard·· 


AU merchandise new in lac1ory cartons wilh manulacturer's warranty. 

Corporate and School District P.0 .'s accepted Sll bject 10 credl1 approval. Enclose financial statement wi th order 


California residents add Sales Tax. Shtpping cha rges added to all orders. 

"No refunds without prior approval" - Sison credit only on returned merchandise 


QUANTITIES LIMITED ON SOME ITEMS - PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Funher Info rmation Please C1rcle Reader Service # ss 
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sion and the machine--languase version, 01e 
method of handling that procedure varied. In the 
BASIC prognw1 the decision points for- the co111­
plications are scattered IF, . . THEN stalemenfs 
througlrout the program. Iii tile mac!tine-language 
version l put all the co np/r'cations in a table a11d 
let a scorekeeping subroutiY1e kiiep track of t/1e111 . 
Each complication becomes active when t!ie vari­
able associated with it is no longer equal to 2ero. 
The scorekeeping subroutine uses the table to 
determine which variables should be changed 
from zero al a parlicular-score (decision point). A 
table is especially useful when 'lfOU are uncertain 
as 1-o l1ow or in what order the comp/irntions 
should co.me. 

Anotlier difference between the BASIC and ma­
diine-language <lersions of my program is in the 
implementation of a timing sequence. The pro­
gram in listing 2 uses the BASIC lJari'able TK lo 

count loop iterations and the variable TC lo 

count seconds. About a third of a second is used 
for eac;h iteration of Ore loop so there isn 't much 
leeway for adjustments. The adjusting is done 
primarily by introducing compensating delays for 
alternate program paths, When l finally decided I 
needed an accurate real-tfrne clock, increased 
sp2ed, and anntlier dragon, it was time for ver­
sion 3-an excursion into the world of machine 
language . 

For tfte clock l set up a counter that tracks time 
i'n units of one ten-thousandth of a second, Each 
subroutine or section of the program call.s a timer 
subroutine and passes the amount of time tlte sub­
routine or section has taken . The timer subrouti'ne 
decrements the counter and, if the co1mter goes 
through zero, ticks the speaker and updates tlie 
r-eal-lime clock, In the finpl version 1 combined 

most of tile invariant titnes into one count near 
the end of the loop. 

The lest for the time-out condition is not don11 
by the timer b11t is accomplished at the bottom of 
tlie loop . The reason for putting the t·est ar tl1e end 
of the loop was good programming practice; l 
wanted to avoid dropping out of the loop from 
tlie middle of a nested subroutine call. 

Initially I determined s1.1brouth1e times by eitlier 
counting cycles or actually timing Urn routine, 
When l got lite entire program nmrdng l adjusted 
llie counts, combining some of H1em, until I got 
a11 accurate dock. 1 chose units of one ten­
tl1ousandth of a second because that gave me a 
counter that took two bytes and routine times 
tliat took one byt·e, making my calls to the ti'r11er 
easier, 

On tl1e Apple the paddles are read by counting 
t/il! elapsed time it takes a triggered impulse to 
rerum to tlie computer. This means that the time 
ii taki?s to read a paddle value of zero differs from 
t/12 time it takes to read the maximum paddle 
ua/1-te of 255. I timed the paddle-read subroutine 
and determined that it took approximately 1.5 
times l11e pt1ddle· va/ue after ndjusfment f.o fit 
within t/1e screen /imit.5 of 0 to 39, Rat/ier than in­
clude a generalized multiplication subroutint? that 
would consume considerable time, 1 used t/1e 
machine-lcmg1,Qge shift 'Ind add instmclions to 
calculate the paddle ~ilne . 

The machine-language version gave me more 
than the tenfold iricrimse in speed I WllS hoping 
for. The game was so fast that I had plenty of 
room to tailor tf11.> rat, dragon, and cheese to my 
needs. In fact, enen with Ure Qddition of lhe sec­
ond drngon, l finally had to slow many things 
dow11 to keep tlie game playable.• 

number of points. The first program 
(listing 1) runs a bit too long, but the 
program in listing 2 is limited to 60 
seconds, which seems to work very 
well or this game. 

r chose to simulate real time for 
two reasons. A clock gives players a 
subtle ense of tension, and a real­
rime clock makes e>q>lanations of 
rule easier. For example, I don't have 
to explain the timing procedure; 1 just 

say that the time limit is 60 seconds. 
And when the players hear the clock 
ticking, they are more likely to rush 
after points and make an error. 

Once you have the bask game, the 
complications, and the timing under 
control, you proceed to make the 
game attractive. 

Display 
Chess can be played on a cllme­

store checker board with cardboard 
pieces. One reason most people don't 
play chess this way is that it is dif­
ficult to maintain a high quality of il­
lusion with cardboard pieces. In a 
well-designed game, the players par­
ticipate in a believable iJlusion , 

If you want to produce a good 
game, it's important to pay attention 
to the details that create a believable 

Te.rt co11ti1111~d on pa e 373 
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SUPERCALC $22 

WE OFFER 

Cl rc1e 137 on lnqulfY card. 
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CUSTOM COMPUTER TECHNOLOGY 
1 CRAFTSMAN COURT-BOX 4160 

SEDONA, ARIZONA, 86340 
(602) 282·6299 

COMPUTER GEAR-WHOLESALEI 
Pllrell.iso ~· Haraware a/Id Sahwvo olrottly ham •n DEM /Systeml ln1ogr.11M, To • -nta~a ~ DU• buv•"ll ~rl W• ~loc~ 
;i M ~.. GI &ilia/a ltv!l Componon" , StltwiTe. •"" Porlphor•ls ,., 111 1tie l't>ll'Jlllr M~ch lneo In uoe 1«111 TI!ose ln~ae· 
$>100. GOQllOIJT, MOAAOl'I, IJ'PlE. IBM PC. TllS80, 05111lRN HP, NOl\lHSfAll, SUPERSAAll . NEC. Z/INl'.I. X610X. a.., m.1111' 
IJ1~•rs COili lor y1111r nood•. We' ll gl•e rou Ibo l awoll PriL,.S. aJIO Ille TeCW!lul S\l!ffiOrl "111 ~now• HllW wo are q~ltl!IJ 
~/IQ ~l~Nnolln tor S11ls!led Cusll)ml!/5 N'alloowld•l 

SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 $199 ASHTDN·TATE dBASE II $459 
MICRDPRD: WORDSTAA 259 . 

COMPUPRO MORROW DESIGNS 
Z.j() CPU mg IN1 ERF 2 Slat N!;W MICROOEC~IO~ COM~lEIE COMM~ 
~188 S3 19 IHTERF 3 $446 ONCLUDES CPIM. WOADSl/\fl, MB~SIC , 01S~ I 
DIS~ 1 S3~9 I N1'~Rf ! 112Gg I DAI\/'£ $!M 5 2 DlllVCS sn 19 

1 DIS 2 SS99 EllClOS 2 S6G9 DJO MA WICP/ M l~39 llJ2ll W/ 0¥/ M ­ U49 
RAM 16 1499 CP/ M U S\49 6~~ 11AM $41!!1 Ult 11 0 S~99 
RA t.! 11 SJW CPI M 116 5169 NEW 12 " GREE~ TUI MI HAl S~99 
lllTUIF I S1!9 MP IM 815 $169 HARll OISI( SUBSYS1tMS , DRIVES­ C.O. LL 
'SYS a1ti-\_ $4~9~ s : S5675 C. S?2ll9 OECISIO~ I MICAOCOM1'1ffE.A-CALl 

SSM VB3A $399 OUICKCODE $219 OUICKSCREEN $129 
NEC 8023A $499, OKIDATA 82A S459 , B3A $719, !14AP $1049 . 114AS $1149. 

SANYO 12"GR(HI RES) S2G9, 13"COMP $389, 13" RGB $799, AMDEK 3006 $159 
WE ALSO CUSTOM CONFIGURE 5-100 SYSTEMS ANO DISK DRIVE SUBSYSTEMS. 
PACKAGE PRICE SAVINGS, ALSO INTEGRATION ANO PROGRAMMING. 
N... CCT Dl$k Dri.. S•bSY•ltmS. llldllSUlll qnll!j 5V•". B", OetP!li and/or nail! dltk tu•IOm COfll~•fllilMll SlrlC!fr 
~~lief! q~a1111 
GNE 5 '11" A,PLE/llM: U99 OUAJ. a•· SSOD : s~g~ O U~L 8" DSDO ~ 

HO sure" SPECIAL: , .. QU!olE/5ME6 SHUGAR1 ' S\5'50-Wf DIU C0"11CPl!I• Sl999 

"'1nl)IJnc1ng '"" CCl SUPal SUPPLY: 
A wea-e11111nee1ed. comwc1 suppl~ pluoable ta M!Mll~ 1ltl lllally ~•Y M"nrramoiflop!"ll fl<l•tt 01 

+8V@ 8 10 l OA; :16V to lA+ ; + ~4V ta !OA+ , +12V M.+, -5V M~ 
Cafl "' •1111 $peony tho <•~Lom conl'Uur.i111111 !or y<iur 11<eG• 

WE H A~E A LAAG E stoc~ OF IBM PC SOFTWUE 
MlctfllllO-MO:fMWl - dB•.. '1-S""llguafll-Super'"'IG
S,EClli: r,l lCRO SOFT IBM PC &4K AAlolCAftO - UH i 

COili IQ/' ~nv CPIM Sotrwore-We ••oc;k •II lornvts_~• Cig ~ lm1Unll 

PAU;ES & AVAll.ABIUTY SUBJECT TO CtwlGE. Ali PRODUCTS NEW_ ANO CARRV Flll L MA~UFACTURER ' 
CAll FOR CATAlOO FRU TftHNICAi OELP TO ANYOr<E.. Wf CAN tollflGUAl BOARDS & SOFTWARE FOR 
PLUG-II~ & GO Ill RESIDENTS ADll APPUCABU Sl<tES IA.~ 

PUT YOUR APPLE TO SLEEP 
PILlg HIBERNATOR Into your APPLE power socket ­
Plug RealCloclt Into APPLE slot; - Set ALARMCLOCK Interrupt Mode 
Power OFF - your APPLE will WAKE UP (a fWr sl!!ep1ng for 
milliseconds co montl'lsl Boot up Execute yolll' program 
arid If you wish. go bac~ to sl ep aJ;!Bln ecc 
Your APPL E consumes NO power while asleep NO over-tieat1og 

------------- ~ 
I 

\I.I 

HIBERNATOR 

r -7.._______. 
' t1\ 11\ 

REMOTE REMOTE 
l1L SWITCHE S 

HIBERNATOR 
• TRA NSIENT SUPP RESS ION 
e AU ICILI ARY AO POWER OUTL ETS 
• 	 LEO STATU S !NOICATOAS 
• 	 CONTROL FROM: REALC l.OCI< , 

TTL/SWITCH INPUTS, 
MANUAL/SOFTWARE 

• 	 OPTIONAL AC LINE FilTER 

HibeH\ilitielt" $95 fi .111.'0 $190 flrvr1h t 11 t1)4!JaV1t11 'ii2 l':J !Adi~ - r_ lur ~\1. lltill ~1l'l~ 

~d;en\QW & !Cloe, o~ 41¥•-' •lu 111 ~. '~rn1 

p,hl-t- melu@i OUJt'\f:l 1J1& "'' 'ti~ '''rsriu•Un1i111t1 ..of'lW1J'1!. '\ou 1t~11., f·s.~t.:tillt:! b. ti ._,t• ur.t1Q(l ~111~n.1 ·1~ ,., t.H!~·\11 
Murl;Jal a 't' obleM!' ;;r.ate~yS lOldeauc:Wletrom a1C1oc~,. ~r,; ~,1~ 1 

WARRAN TY ONE VEAR on Ul80Ran<r PARI S 
IC.ORDER P'-t1l:!i.l! eOOca!il ll~&dtt!c , mon~fl.YiJUr urptH .tlHUILbt.·C. ~ 1m1u-." 1 11u...,.1t"!::i";ill.1y t.1•1."1111 

v~.!i-tl i.no M .:i '!Lt'!r c::.artJ add J ·~ Sl11pp1rtf; & lnsaJ 1U ~ .n ws 11UO ~5 CA -I it!:.IMJ~llL 1 l(t{J b ... . ~d.10., "- • • 

jAVfi" $'5 by unc~fll:l th•s itd w1U1 wr "dftf Of"'"'~ re1 r:sa I • 
;.;Ap&.JU: 1 ~.; tradumur11tJ~ Apple Carn fl\1\er n t o V'•tt1D't!'• •!i:, lkf "'''' ~ cl! V•s•Lo· ~ 

INNOVATIVE MEASUREMENTS INC p 0 llo• lS79 SM c..m. ... CA 92&7~ Toi '1141 493·2174 

SlAN0... RI) ...IC+ 

+ IMI REALCLOCK 
• 	 ~ OUR INTERRUPT MODE S 
• PEA1IO OS FROM MILLISECONDS TO MONTHS 
e APPLESOFT / INTEGER COMPATIBLE 
e AUICILIARY CONTROLS CO N NECTOR 
• 	 MACHIN LANGUAGE DOCUMENTATION 
• 	 REA LTIME RESOLUTION 1 MILUSECONO 
• 	 USE W ITH VISIDEX-~...~., ETC . 

(OttlllO 

S WARRANTEE.S 

YOUR SYSTEM 


listing 2: A rin.iised ner5ion of the game, 
still iri BASIC, tlmt nms too slowly lo 

play well . 

- - ... -- - ·­.. 6 .. a re: - .. _ -- ·- ... _- - - - -- .: ,. 

--~~-=· ;~~ - = ... : ... 
""0?L r.t:: - ------------ - ­

-·-· 
-• :-;(1 :.i:-__ .-;-::: 
-~ d.. i.:: : 
~=,i ==: ,­

1!:;S~ =F.;: - •:-i.:.i1= 
• l ~J~J ;:.~.: ·4T (. = " 

• ii• :i F: 1­
- -.... ·­- ... .:to:. ... _ 9" ~ 

.. 	 "! . ~~: r·- o -~:: 

.... ...u - -·:·l.Ji;i . 3!~-b 
J !5ti Fu .C, 32, !-. 
i ! 6.0 Feit E ~.3»6 
n-~ ,,r:- ~• .:: 
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Fox & Geller's family of programs will double the value of your 
dBASE II database management system. 

l»lus 1: 
OUICKCODE™ 

rhe dBASE II Program Generator. 
) UICKCODE, the dBASE II program 
1enerator, writes concise dBASE II 
>rograms to set up and maintain any type 
>I database. Run them as is, or customize 
hem in seconds. You still have all the 
>0wer of dBASE II , and the re is no 
Jrogramming required. Just draw your 
lata entry form on the screen, and you 're 
n business. Typical set up time for a 
:ustomer list or order file: 5 minutes. 

OUICKCODE enables you to expand 
JBASE II to 132 columns. giving you the 
Jpportunity to make the most of your wide 
;arriage printer. 

QU ICKCODE gives you the capability 
lf transferring dBASE II data into 
NordStarTM and MailMerge™ files tor 
Nord processing and form letters. 
JUICKCODE also features dSCAN ,1'M 
Nhich allows you to select criteria for 
>pecific data access and review. dSCAN 
Norks with WordStar form letters, labels 
~nd forms, and general database 
1nlormation screening. 

In addil ion, QU ICKCODE offers four-up 
nailing labels, three kinds of data 
1alidation. and four data types not found 
n dBASE II itself. 

)UICKCODE: $295.00 

Plus3:
dUTILT.i 
The dBASE II Utility Program 

dUTIL is Fox & Geller's utility program for 
dBASE II. dUTIL decreases the running 
time of dBASE It command files. dUTIL 
combines your command flies 
automatically to produce a faster running 
time. 

When using dBASE 11 , you may often 
find yourself writing the same instructions 
over and over again. With dUTIL, you can 
put these instructions into a standard text 
fi le using your favo rite text editor or word 
processor, and automatical ly use them in 
as many dBASE II command fi les as you 
wish. 

When debugging a dBASE II command 
fi le with dUTIL, you can have all your 
IF/END IF and DOIENDDO sequences 
automat ically indented and aligned so that 
they are readable. dUTIL will also 
highlight all dBASE II reserved words by 
setting them to upper case. 

dUTIL: $99 .00 

FOX&GELLER 
Fox & Geller, Inc. 

GBASE II is a trademark of Ash•on·Tate WordStatt and MailMe-rg:e are re91s1ered tr adomai'kS o• M•cropro 1n1ern.a11ona• P.O. Box 1053 
OUtCKCOOE. dGR A?H , dUTIL , <!SCA • Au10GRAPH aio 1rndemarks lor Fo• II Geller. Teaneck, NJ 07666 
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WHEN WE ANNOUNCED 

THE COMMODORE 64 FOR $595, OUR COMPETITORS 


SAID WE COULDN1TDO IT. 

THAT1SBECAUSE THEYCOULDN1TDO IT. 

The reason is that. unlike our competitors. 
we make our own IC ch ips. Plus all the parts of the 
computer they go into . 

So Commodore can get more advanced 
computers to market sooner than anybody else. 
And we can get them there for a lot less money. 

WHAT PR ICE POWER? 
For your $595.* the Commodore 64™ g ives 

you a bu ilt-in user memory of 64K. This is hundreds 
of dol lars less than computers of comparable power. 

Lest you th ink that t he Commodore 64 is 
some str ipped-down loss leader. a look at its 
ava ilable peripherals and interfaces wi ll quickly 
convince you otherwise. 

SOFTWARE THAT WORKS HARD. 
The supply of software for t he Commodore 

64 will be extensive . And w ith the optional plug-i n 
Z80 microprocessor. the Commodore 64 can 
accommodate the enormous amount of software 
ava ilable in CP/ M. 

Add in the number of programs avai lab le in 
BASIC and you'll f ind that t here are vi rtual ly no 
applications. from word processing to spread­
sheets, that the Commodore 64 can't hand le w ith 
the greatest of ease. 

PERIPHERALS W ITH VISION. 
The Commodore 64 interfaces w ith all the 

peripherals you cou ld want for total personal 
computing : disk drives. printers and a telephone 
modem that's about $100. inc lud ing a free hour's 
access to some of the more popular comp uter 
information services. Including Commodore's own 
Information Network for users. 

RUN YO UR BUSINESS BY DAY. 
SAVE TH E EARTH BY NIGHT. 

At the end of a business day. the 
Commodore 64 can go into your briefcase and ride 
home with you for an even ing's fun and games. 

Because of its superior video quality (320x200 
pixel resolution. 16 ava ilab le colors and 30 Spri te 
graphics ). the Commodore 64 surpasses the best of 
the video game mach ines on the market. Yet 
because it's such a powerful compu ter. it allows you 
to invent game prog rams t hat a game machine w ill 
never be able to play; as well as enjoy Commodore's 
own video game cart r idges . 

ATTACK. DECAY. SUSTAI N. RELEAS E. 
If you 're a musicolog ist. you already know 

w hat an ADSR (attack. decay. sustain , re lease} 
envelope is. If you're not. you can lea rn this and 
much more abou t music with t he Commodore 64's 
music synthesizing feat ures. 

It's a f ull -scale composit ional tool. Besides a 
programmable ADSR envelope generator, it has 3 
voices (each with a 9 -octave range) and 4 wave­
forms for truly sophistica ted composi t ion and p lay­
back- through your home aud io system. if you 

wi sh . It has sound quality you 'll f ind on ly on 
separate . music-only synthesizers. And g raphics 
and storage ability you won't f ind on any separate 
synthesizer. 

DON 'T WAIT. 
The pred ictable effect of advanced technol­

ogy is that it produces less expensive. more capab le 
products t he longer you wait. 

If you'v.e been wait ing for this to happen to 
personal computers. you r wait is over. 

See the Commodore 64 soon at your local 
Commodore Computer dealer and compa re it w ith 
the best the competition has to offer. 

You can bet that's w hat the competit ion w il l 
be doing . 
, - - - --- - - ------- ----1I 

L

Commodore Business M achines 
Personal Systems Division 
P.O. Box 500, Conshohocken, Pennsylvania 19428 I 
Please send me more informa ti on on the Commodore 64!"1 J 

Name Ti tle I 
I 

Address _______________ _ I 
City _____ ______State____ _ 

Zip _______ _ Phone _______ _ 

I 
I 
I 

(::commodore
C()tv\PUTER 

I 
I 

-----------------~~~ 

•M8n11f<Je tv rer s Suggested R11tail Prtee · J~/y I. 1982 D isk r:trwes and p rm/111'$ '""no t •nclucfe<f ,n one~. The 64 :S p rice m av change w1tho~/ no11c11. 
CP/ M • is a registered trademark of D1g1tal Research , Inc. 

Circle 69 on Inquiry card. 
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! ! !!FANTASTIC PRICES! I!! 

FROM DIGITA'L DIMENSIONS 


OKIDATA 
ML-BO __ ...... . - ..• - . . . . .. 5339.95 
Ml-82A . , . . • ... .......... 5435.95 

'ML ·83A . .. . . .. _........ .. $709.95 
'Ml-84(poro11el) . _ ........... , _ . $1 ,03<1 . 95 
'ML -B4(seriol) ., , , , . .. ... _ . . . . . $1 ,149.95 
OKIGRAF ROMS for 82A or B3A . - . . 569,95 
OKIGRAF OISl<, (Apple only ) . ..... 559 .95 

lnlerfoce boards and cables ovoHoble. 
'Includes Trodor Feed 

OLIVETTI DY211 . .. ...... .. . $1 ,049 .00 
20CPS, 81directionol. 10, 12 , 15 Pltc:h & 
proporlionol spaclng, w ide corrioge . 

SCM-TP I ...... $649 .95 
120 word/ min Dolsy Wheel , 10 or 12 pitch , 
serlol or porollel interface 

OAISYWRtTER 2000 . . - .. CALL 
8id1 rectionol l6.5cps, 48k buffe.r , 
Cenlronlcs . 498 . RS232, II. C. Loop 

IDS 
PRISM BO . , $979 
lnclude1i sprin! mode , dot plot ond cul 
~heel gulde 
PRISM 132 . , $1,649 
Includes a ll of above and 4-colar grophlcs 

C.ITOH 
Prowrlter (Parallel) . . . . , 
Prowriler (Serial) . . 
Prowriter 2 (Paralle l) . . ••...•. 
Prowriter 2 (Seria l) , , • , , • , , , • , 
Slorwriter FIO .. , • , •• , •• 
Pd ntma5ter F-10 . 

,$479 
.$619 
.$709 
,$759 

$1,4-49 
. $1,699 

FRANKLIN ACE 1000 .SI ,8.49 
Includes 64k. memorv. 5 '!. " dis·k , 1/ 0 por!S 
end 12" monitor_ 

E·Z COLOR board .. •• •..•.•• • ..• t230.00 
For the .Apple II or Apple II Plu•. 
18-Color, 258 x 192 re.ohnlon. Require• 
3.3 DOS. lncludu demo software and 
E-Z COLOR Edttor. 

E·Z COLOR board fw S100 Sy-1em• 
.. • ..........••...•••.•........ CALL 

E·Z COLOR board for TRS.80 ••••••• CALL 

MloroVox texHo-•peech •vn1healz• 
No 90ftware needed. Ju•t Mrtd ASCII 
text. Serial and parallel Interface · 
included ... . ......... . ........... t2BO 

TERMINALS & MON ITORS 
TELEVIDIO 950 . - .. - ­ $995 
TElEVIDIO 925-C. , . . . $799 
TElEVIOIO 910/ 910 Plus. . $599 
AMDfK 13" COlOR- l ... . $335 
NEC 12" GREEN . . . . • . • . $159 

Most moJor ~ohwore also oval l. at low 
prlces. We c:an usually beol any legifimole 
quote on Hardware. Coll for prices . 

DIGITAL DIMENSIONS 
190 Chapel Rd.,Manchester, CT 08040 

1-800-243-5222 -Orden Only 
Orders & Info Call -203-849-3811 

MC/ VISA welcome, Allow 2-3 weeks for 
checks. COD ok . All prices include UPS 
ground frelght in U.S. All orders sh1pped 
w/ in 2-4 hrs . CT residents add J !/, % sole~ 
tax. CPM Is T,M, ol Oig lfol Research, Prices 
subject to change wilhoul notice. 
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2 Dt:.CLR 

06. 
OS
Ja. 

1..D6.,.2 

2 
Gfifl[) : 
000~ : 

73 06UIT 
74 ~G!Cl11' 

OS 
OS 

BMF: 7"5 OGRr-cD OS 
13WB: ?B C!-=-1· 
6e<iu: ii .. 
~. i"S • COHSTAl--lf:!> 
MIJ0: 
· tlBD : 

7'9 -
~o c;;. :;i:u ~8u 

0098: 
00A0: 

81 ESC 
B2 BLli•; 

EQ 
sr.iu 

'!9B 
•i:i0 

fl'0(!(1: 83 -
~4 ~~~----.-..... ....--..---rrl­

(•fu"1li : bS ­
llBelZi : &o - ;'.Al I 
0Bulj : 87 ­

S2 --:"'T~ I 

d:::I l;I : B? ­
llE:0'7l : S0 - PR HT 
oeoo: 91 ­

oei:2,J is r:e "'2GSro:ze ~e Fe S3 
!J8Ci6 : A9 FE 4 
681;8: 85 ,5 35 
1:;e~A : flS OC 3S 
!'>t.fiC: S5 i'. s; 
1Jt:13E : A9 05 3'3 
B8.!J : 85 ~ 'S':< 
~ 1~ : 21) :::z " C -U•J 
DSt5 : W ~"1 o ' il. 
1.1is!8 :H'3 bJ 02 
OOH!: 2El ~E BR ,1)3 
l1E<!D : i:f3 !J 

~t\E F: E'5 '-!:. -"'l . 
~ 8~! : l E :u.; 
~823 : 8~ 2_ lN 
\1825 : i:.9 ~E !U-~ 

.~·~ 
0829 : ~1) Z2 FC 110 
002C: 20 SC 08 l ll 
082F : flS 5>l ll2 
003 : 2& 7E €!R 113 
Oe34 : R 17 11'1 
W.,~: ~'5 <.."'5 l '5 
utGS: 20 2"' FC !l6 
13838: 20 li5 llB 11 7' 
llBJE: 118 ­

?R•)liF;Rtl 

;~~~~~·~ *~*~~~+~~* · ~~~ ·*~+~+~ 

HTE ~ lt l ~TRL•CTliJ~S 

JS"·R ~ETTXT ; T HLi: 
.JSf<
_:.;i 

HOhe 
1' TlTLf 

STR Tf:11P l 
L:iti ;o: · TiTU: 
Si fl TH P2 
!.Oh ll5 
ST~ C•J 
JSf' IJrHE: 
~t5R PfH tff 
_Ji=! F"£60 
.J:OR (•ELRV 
-Uri .. 10 JT~OR 
STi". ~.f, f:li. "T 

-3~ 
....notiC•Ti­
"l 
V.1 

J JTAB 
JSR PRtt-n 
lDA 11'9fl 
JSR OCLA'I' 

ui=. ;;21 ;WSTRIJCT iONS 
STA cu 
.JSR ITAB 
JSF; SLOPRT 

01'!3E : 119 _,,. rnli1H:l.IZ£ PRO&RRti 
\le3E: 120 + 

~SJE : A2 oe
0s4e:ee. oe 

121 
1?2' 

LOX 
STX 

in=0 
HISCO 

;ti! SCOR£ 

0842 : BS 08 123 S Y. HISCO+l 
0$-4 : 12 .... 
!384 : ~ 25 - U.tilAdzt: FOR HEH 6RME 
084•;: 26 ., 
084'1-: AD Q0 CO 127 llEl1GAME LLJA BO 
1!1847:CS SB 128 CHP llESC. 
138'1 : O~ ill 12 B tE RANDOH 
084B: c; · 130 RS 
6S4C: Eb- 4E 31 RH~IDOI· me Rr~O 

84E : Cl0 132 StlE CHl:.Bm 
0850: E6 4F 13-3 1tlC Rt~.J+ I 
0852: AD l Cu l" C VBW LOA SHO 
0B55 : 00 al C0 135 ORR SfH 
0856 : IC rn 13 SPL Ei1GRf+E 
OB5R : RD 50 C0 nr w>i T CLR 
0850 : fi.D 53 C:D 136 LOA l1lf\SET 
088-0 : 20 -t8 F'B l39 -J.ij;;; SET~1 0-2 

1 1~AIT FOR BUTTO/ PUSl1 
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TAKE THE J·VOLUME 

PERSONAL COMPUTING LIBRARY 


FOR ONLY SZ.95 

w hen you Join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 

~ u simpl y agree 10 buy l more books- at handsome disco un ls- withi n lh~ nc~ I 12 months . 

Ef!JO the ch;illcngr und reap the bcncfi1s tlr 
rnrcrutomruting wirh the P.:rsonal om pur­
ing Libr.iry. Thi set of three i:u rcfu 1Jy-se lcc1i:d 
buok ·-;1 · 57.45 vn luc- provides vo u with 
h11urs ,,r rhougl11-rro1•okinj!. comp11 rcr 
pro_1•·t"l~. f,,r uni) 2.•B- 1t ·~ ll v.ltuc ynu c1111· 1 
a lTon.J m pa . .._, up. 

Tukc a k>ok ar lhc 1hrce boo~~ you'll ge l! 

MICROPROCESSORS AND 
MICROCOMPUTER SYSTEMS. 

St•i·om/ Ei1illrm. 111hikondn V. Ru o. A 
comprehensive guide ro 1hc l:llcs l develop­
ments in rnicrocon1purcr techn ologv. includ ­
ing LSI / LS I rnierocon1pu1crs and mit:ropro­
cesso rs. anti 1hcir ru rrenl <ipplica tions. plu 
hardware. soflwurc. and firni arc. Num ero us 
re ference drnn: anu illustrn 1ions. Wide rang­
ing co cragc includes: variuu off the shel f 
chips, per onnl computing. video ga mes, small 
business progra~s. displa_ sys tem da111 . etLr­
ly 600 p g~-. or mformauon . 

Publ i.~h er's Priee 6.50 

CIARCIA'S CIRCUIT CELLAR: 
Volumes I and II. 

The 1wo' fl bound volume: pn.widi: ... a 
co111plc1c 111 1o ritLI to 1lw construc11on of owr 
30 micrLlrnmpu tcr projen~. 

Volume I indudes: 
•	 how 10 bui ld a dua l vohngc converter. and 

various me I hods to hdp vo 11 ~1cbicvc voltage 
mul1 iplic:11ion • 

• 	 das> icnl I / dci:oding a nd mem ory 
mapped method 

•	 how IU consr ruc1 un channt-1 31 • digit 0 
digiral vo l1111c1cr inierf:u::e 
Volume II includes: 

•	 how 10 hui ld u com pulerconr rollcd ~ccuri1 
sys tem for your home 

• 	 u utsii;r1 fo r n ~'O rnputc r cn111ro ll eJ wood 
SIOW 

•	 how 10 add nunvol~uilt: memory ro your 
con1 pu 1cr 

Publ isher' - Price 20.95 

The Library of Computer and In­
formation Sciences i~ 1hc 11 ldc'l irnd 
lar!!'-''I ho,il dub c'rc~m ll y J..,,,~roctl t".ir 1hc 
~~•mpu1~r pn'f'-''>io11.1l. In rhc inn cuiroly fa~ I · 
1111w111•' W<>rld t•f d11t;i pr11 ._.,.,,ng. when: lip· 

4 Good Reasons to Join 
1 . The Fines t Books. Of th e hundrc1.h or hook' 
<ubnii 11cu 10 u' each }'eM. on/ 1hc vc r · lincs l nrc 
!\ch!~h.'U 1u1 tl o ffc reU. tnr~o\~ r. uu r hooks arc 
,1lw"." pf equa l qunli 1 111ruh lhhe"' ediri o11,., tl~l'N 
.:omom\ t>diit1(ln." 
2. Big Savings. In uJJ1t1un 11'.1 ~cu ing !lw l'c,-..on ­
a l ompullflg Lihr:1ry f<1r l .'.15 \\he n you join.you 
keep ,,i.· 111~ sub,ran1ia ll1 up In .lfll an J ocr:1s1on· 
.dl y even mor~ . Wor c~ainr.k. you r10rn / s11ving.< as u 
1r1al mcmhcr- induding rti ls in rro1.l11cto ry llffc r- L·a n 
cu<1ly ~c over 50'1 . Tim i"< like ge uing every olhcr 
h,,,.,~ free I~ 
3. Bonus Books. lw, 1·ou will irnmcdiatc lv 
hcrome cllgihlc Ill ~rli<ir.a"rc in our Bi>n u Oook 
l' lnn. wi1h <.a. in p up I<' 7fr.. n f lhe puhlishcrs' 
pnrc' 
4. Convenient Service. At 3-4 week in1crvol> 
( ll1 1imc per \ClU) vou " '111 receive 1hc lluo k luh 
NcW.'i, lk..;<:nbio~ 1hC M;1in SdccLi un and 1\ l h!fnJllc 
Sc f o,ti··~•. !"gcilier wi1h n d led reply c-urc.I . Ir 1•11u 
w:1n1 rh~ 1:1tn Sdccrion "'' oorh111g •t nd Ir wilr he 
'cnl to Yl'U au1omo l i<.'a l l • If t•U prc rcr <1oot hcr 
...:lccuon-. •H n•• ti.wk .JI :ill . >mlply ind1 ·11 1c 1·nur 
choi~c on rho l"ard, :ind rc1um 11 by the "dntc 
'fl~'-~licd . Yo u will tiavc :i t le:m IO days to decide . I , 
hec:•u~ .,( laic mail de livery of 1hc Ncw.1. \'<'U 
dHlulJ m:cive ~ "'"'~ Y•'U Jo nol wnfl l. we 1;uor' n­
ice re lum flU>ID!;C . 

t11 · J ~1 t c knlJ\v h:dgc i c~sctll i a l. wo: make• i i ca:<)' 
f1•r) ''II I•' keep t1.llul ly i nform~cl tm all area~,,,-
1h ~ information ~.-icn L·c,, . In ;nJJ1t i1)n. lw, b 
urc nfforl.'J ut tl i....:,1un1s up to 3()1.if, 1.> ff pub li sh­
ers' pricc.- . 

Begin enjoying lhc duh\ hcndil' 1 11da~' 

rT:~=:;;;~:p;e-;-a:-• 
Information Sciences 
l~ iwr-.idc. NJ. OS075 

Please accept m application for irial 
membership and end me the Personal 

u mputin g Libr~ry Bt 10522) for 2.95. I 
agrcc to purch<ise 111 l en~ t threc ;1ddi1ion ­ar Sc/cc11011s or Ahern ltc ove r the next 
l2 m1.m 1h5. Snvings range up to 30%, nd 
occa iona ll y cvi::n more. My mcmb.:ri.hip 
i> cancclatilc any rime aft er I buy 1hcse 
three hooks. hipping and handling 
r hargt: is addeu 10 all ~htpments . 

o-Risk Guaran1ee: I f y«rn ;1re not sa tis­
fied - for any reason - you may retu rn the 
l'o: rs•ina l omputing Library within 10 
days and o ur membership iYilt be can­
ccfcd aruJ you wi ll 0 1 c nothing 
Nam.._ _____________ 

Na rnc ir Fir 

(if )<'U won! ·uns.:n p1in r1 <enl in ~<'U r nllicc) 


Addrcs ' 	 Apt __ 

C it)··------ 1a1.:..__Zir­
(Off.: r 1;0<->d in C--.m•incn rn l .S. ind una d 1 
nnly. Price• ~lii;h1I • higher 1n nnoda.) 
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Only from Scon sdole Sysrems. rhe Sonyo Plus, only S2295. 

You gel o Sonyo MDC·1000. on olHn·one 64K Z·60A (4 MHZ) computer wlrh o bulll·ln, 
12". high res . 5onyo green·phospher 25x60 display. 

The deroched keyboard feoru res 5 speclol function keys ood o 10-key pod. The 
MllC· ( OOO comes complete wirh o se riol porr. o poro11el pon, ond room for rhree 
oddhfo 0·1co1ds. 

Pluswe've odde;d o dis drive ro give youduol 5 l / 4 .. drives and o 1otollo1moned disk 
copodry of 624K. 

Plus Free Sofrwate: 

CP/M A , the most popular operol1ng sysre m. 

Sanyo Basic: A superset of Mlaosoh Doslc, rhe mosr populor v .. rstan of be.sic. 

Diagnosti cs and Utilities: Usually thrown· In only with more expens e systems. 

Word star A 3 .0 : The mosr popular word processfng sohware. 

PlannerCalc ™: The first spr<>odsheer in English. 

Ge mes: lllorythms, Trek. Poroc:hure and 17 others • juSI for rhe run of Ir. 

Specia l Offer: Order o Sanyo Plus and we'll rhrow·ln o complete lnregrored 
business pockoge wrth Generol Ledger. Accounrs P.ecelvoble. Accounrs Poyoble. 
Payroll. lnvenrory for S99. 
Ho doo ers ·ploos..:~ F.O.&. Xon.Jdol-e, 90 y warTanry. 

-
:=., .. , ~ 

t'f,J"'t.1.(.w:. -.:- .: 

Viewpoint lA Plus~ Hew \11ewpolnt 
emulare1 l:.eor s.leog 1r. l'elevld'to. or 
Sioro 'Q/e'rc­ s.tlll"9 !'he.m 01 o lowe-r 
Pfice rhan ochenchof9e foir oldet moctO'lj,. 

.i489 
Zenirh ZT· 1' ... 
Televldeo 910 
Jelevideo 925 
Televldeo 950 
Zenith Z·19 
Wy>.e WY-100 
Soroc IQ 1 00 ··-········-· 
folco TS.·1 - ···················· 
Adds Vlewpoinr 60 
Hozelrlne E>plrit 
'wlfh- bulll·l n modem 

S559 
S579 
$705 
$927 
S669 
S769 
S599 

S1 069 
S724 
S499 

--­
~~ 

-­ ~ ·I 
Our toi;h·s fovorise sygemi. F1o m rhll!" 
lowesi prtc:ed 3-vso.r ~yitemi. wfth elrher 
2 or 6 MG. 1r0to9e. to •OM.G. &-u.sor 16 
bfr IYJrems... 
Add reunlnoli, prfnlers. and sot.wore 
ond we con ruU)' re-11 Oihd conRgwe yous 
Jy~re-m or Jaw prkei. Bock norion'W1do 
by M.oc<e !y~! Mll le.vice. 
Series 5-150 S2295 
Series 5-50 •. _ S4575 
8000-10w/MP/M~ _ S6 175 
860012 -····· --­ ~• S9525 

A,, \ ' /:*'­/ \ 

IDM·PC Con')potible 
lnarodvCll\C) th e Zenffh.Z•100. In rhenew 
8/ 16blrsys1.,m1t.orsCP/M. PC·DOS.c"<I 
S· lOO compcrlble. Pl"' k'• bodoeil by 
300 Zenirh i•rvk• cttnrtrs natlonwfde 
two bullr ·ln JlOK 5 1/ • " drives. 12811 
P.A.M. oprlonol c.olorgrcphb wfth-<onhol 

~'10r6:~~:1:Sro~~~. ,!~~~'°~c:':~,:: 
•eybo<ircl> 
Z· 110-22 .......................... Coll 
Z· i'i0-22 ········­ ·-···­ Call 
Z·90-82 w / 64K -··········· .... Coll 

Scottsdale Systemslrd. 
6730 E. McDowell Road. Suire 110. Sconsdole. Arizona 85257-.....- (602) 941-5856 

Coll 8-5 Man.-Fri. 

ltlTEGP.ATION: PrkH Q11 ed a1e IOI new -lpm..• In lccrory >1><1led bo•o> w ith mcnulacrure(> 

;~:,77~;;f:s.~~~~~~e~~Y!j~1::Jr;.:'~~7~~i0:! ~:~~rem. conflg\HeJQU' scfrwcre provJdtt 

01\.DEP.JNG: MAIL OP.DER ONLY. l'll<e• U11ed Ql--:ro. «»h. Ho c.O.D.'>.We>ell <>nan., 10 

~~~:~ :~1:':r~1~bf~1 :.Z~~~~~;·~~~~9rio~~ra~i:~fs~~9~~~. !h~{~r~~~to-2~ 
' eJ.:1od1l"9 •ee fOf reUHr\ed me,chohd!MJ. Shipping P:XU'O • Pf'Oduet1 OJ• r. o,o~ polnr o6hiptn&nr. ce/M 
ond M9/M ate- re.gUreted hod•mctlli. or Olg lro• Re~orc'h. 

NEC 8023A .•" 
Okl da10 82A ... 
Okldaro 83A 
Okldoro 84 ..... 
Epson . Coll 

HIGH SPEED 
Mlcrop~sm 80 . S649 
Prism 80 "looded" S1329 
PtUm 132 "Laoded · S1469 
Tolly MT 1805 S1569 
Anodex 9501 A . S1 369 

LETTER QUALITY 
SCMTP-1 ... . , .. ..... . "·· $639 
NEC 3500 w/TP.AC' S1796 
NEC 7700 wfTP.AC' S2495 
•our MECs now Include 16K burer. odcfl 
rlrmwoie. bmh i.etlol Md POfaPe• l,..er­
foc-e1, rroaor 160 dory worronry_ 



Listing 3 cmrt imwd: 
08ff:00 2E 235 ME Ri'.lT 

901 : 85 ll 236- ST"' l:Ht.Jff) ..~ ~3 :. -. i.r(t ­ 0903: A2 00 ;;_:,7 LO' iiG•j3;3: . - - s~- c1J_o;;,s 0~5 : 20 C2 09 238 J SR ttlJECH
~~3 : €190$: R2 01 ~3.9 LOX #1 ._1e-i;:!:! ,:. j 5= _ilJ _-I~ =-::i~S os011:20 c~ os 246 JSR llJECH
['8&5 : 85 6.:i u.: ;7~ E -cu:i '*100: R 0E 24 Lu'.' CHX-·86(: ~ -:~ .-3 _:,;, ...88 090F : C4 15 242 CP'i' TEl1Pt
Lji: Si : r; ~ OQ f'. iCL.'-':' =i~ ~ 0Sll : D0 G; 243 BNE CHEESE2
%~8: ~"1 uo : "7 _J~ :>Ij[i 89 13 :115 0F 0:::44 LOA Crl'i'JJ'et-ti : <.5 . >J 1 -r: STH C.-rC1...r· 09l5: C5 l& 245 CHP TEHP2tlE':BF : 14 .. 1~ 14- -W~ ~~1 ; o;;~u-~rt 0817: F0 18 246 BEil RAT
097" ! : 8'5 ':~ ! 5(1 . ii=i C•G +DG._.-. 0919: 0A 247 CHEESE2 ox BGCLR0 :";:: : $5 5C rS: .:;TH JG +uGCLR l SI B: BS 3111 24€ STX COLOR usrs: ~~ -"" : :.2 _Q;.. ~:;¥ ; CtF.ii(;[·t _ 0910: .2'0 00 FB 2"45 JSR PLOT
~?;": E.S- i;a i s::; s- .:i Df..?•OGCLR 0S20: f'l4 15 250 LO'l' TEttPl 
~:.c.;g : t: t.: ~ :,.... ~7~ C•G 2..,..C·Gc.u;+1 0frd: 84 0E 25J STV c(18713 : 092 : AS lb 252 LDi=I TEt-?2i).,.7E: ~ 0926 : 85 0 F 253 STR c
!i ~-3 : ll92B: A6 Hl 254 LOX CHCLR
(!87£. : ~; ~ 09ZJ'.1 : 6:6 3fl 255 STX COLOR 
ij~.:D: s_: :-; .:•So =- 'i • ·- ~ 09:2C : 2€1 00 FB 256 JSR PLOT
%7F : :O-;, :-: ~ ~.: ;:-;: F­ 0St.F : 2:57 ~ 
Clei"? : O,? 1a .ti . _Lil( ifi...0&-2-J 1 0"141:~ ' il92F : 258 .,. !'(AT 
est"~ : 8S ~f 11>2 SETO!: ~. s-~. .:, _, 092F : 259..,
1)::,..:,5 : j=i 6U _;:; ::-=-i .: G2 JI . OSZF: 2 '18 OC 260 RAT JSR P TRRT

CE. 0S32 : A9 29 2Sl LDR ii41 
,:,~ =-~ = _u :~ :-: : :E-;J ~; 111 IJS.34 : 20 AB rC 262 JSR ~l~iT 
r•SE..:i : i=o::. : 2 ...,,, ~~ - G... 2-.2" 09371 263 ­
lJ33C: .at. 5'< OG . +OGH 093"i : 2134 - OR.:lGOt~ 
~..f E: <'..2 ~c ~ - 5.... 2-2+DI~~ 0937 , 2&5.,,
C:S-:.D: 36 Q~ :, ._,2+ c1 :.~ Of!37 : A2 SCI 266 LDi .tilGl 
uB92: .:i2 a: 70 Lm: ;14€1 0939 : 20 DA 09 2S7 JSR MVE06 
B89'\: Bt 5F 17! sr:~ 0•31+0GRRO 093C : Bil 20 268 acs D~BITE 
0..~ : St. F 72 sr:: 062~0GRRO 693E:A2. t.0 288 LOX ;i0G2 

S9S: 2'6 $ Bf'l 173 JS~ Rt~04 ; l:Hi±SE 9-10:20 DA r!l9 270 J~R t11EOG 
009 : Sb fJC: i ; .. STX CHX fl9'13:Bli 26 271 E:c.5 DGSITE 
118?!0 : 20 t!S Oi'.t 75 JSR Rtl040 1)945 : 272 
fl8HG : €b l':!F 171:> ST:~ CHV 0~'5 : 273 - C!1EC~ . l\"EYtiOHRO i:tHO TI "1ER 
0Eii:t2: 0945t 274 .,. 
U2A2: l 7e .,. TlrH G P~RRt1ETEPS 0945: D <JO C'1 275 LOR KBO 
Bei:i2 : ... ?'3 ~ M4f:: C9 ~ 2.7b CHF' >IESC 
l18H2 : A2 I.Ji! !8') t..01! l16 GS A:OO 01 rr ollE C.H '.T!l 
!381=14 : 88 2 18 STX CH!Ci4T ~4C : 6 278 RTS. 
6SA6: 8b 05 lS.? SH: SECS·ri !.! '10 :H9 64 279 CH Tltt OR #HJO 

BH8: 8fu % 183 STX SCORE 094F:20 HI 0A 28ij J Si': 111ER 
OOJ:lA: _.i;; '17 !S4 STX SCORE 1 0952d:t5 05 281 LOR SECS+! 
lleHC: <lb 5£ 185 STX OGl+OO ICNT (1854 : OfJ A3 282 EltlE tiRUllP 
08RE : S'S c 1e6 S , OG2+0G ICfH 095S: R5 04 2&3 d)H E.ECS 
013Bfl : A2 e IB7 dlX 1tl e958: 00 -F 284 SNE ~1AINLP 
eea-2 : s t. 1 lt>B ST X .:.HCNT 095A : 285 T 

6884 : 86 50 (s:g SiX Clt3 OGCIH 286 -1r'1..,.• .,;...,,_...._... , * ·· i--*Htttt+•~~...u.+-~ 
OOE;E. : S& EII JS!(l SiX OG2+0GCHT G95fi: 29< .., 
!lSBl>: A2 OJ'.I 191 LOX IHO 09SA: 2· .., GRHE o l£R 
M~: S ('(i lS~ SI: TJH.E OSSR: :!"89 ­
088C : 86 fJ2 !93 S X T 11E!'! 2B0 ~~~~~ - .,.._.J!.,.*~;t-~1;'~--~-_..:,,..~ ­
08BE: 2 ·7 !8J LDX ~ OOSFI : 291 ­
!JBC0 : 86 01 95 S7X Ti HE+l uSSR : .2'92 - lHEOUT 
0SC2: S6 3 l~ ST~: TIME&+l (1$51'.l : 2.83 ...
1m.:.4:n2 zi: 197 _::i•• s6'1J 09S:H: 21<1 58: FC 2B4 JSR H0t1E 
<18C6: 86 198 ST;< ~ECS f:lS~O: A9 39 2~ LOR lt>nhOUl 
.oecs: 1$3 - 095F : 85 15 2SS srn TEt1Pl 
~91· - : eu - PLOT 09'61 : A9 0F 297 LOR li ' H MCIUT 
08( 13 : J H - u9S3 :85 L8 288 srn TEHP2" 
OSCS: 20 F= 3 292 F'LT&RN 6965 :20 SG 08 2"99 S.R PRINT 
WCfi : i'.O 58 F"C 2LJ3 Hu if: 0E!S8 : 4C 78 e;­ 31!.10 JMF' EHOGHE 
08CE: H2 IE. 20 ~22 t!SGB : 301 ..., 
081:10 : SE; .05 2(1"" i:1i 9968: 302 DRRWN 8l1t:. 
0002: 2 2.2 F(, _::gc; 1.1TAB GSEa: 3~3 
MOS: H2 2E 2'"17 w TSCCIRE 09S8: 20 58 FC 304 OGB!lE JSR H0~1E 
f.lt!D7' : SEi 15 .?08 TEHP! 08GE :H9 C -as LCIR !I TOGGOl 
l1Su9 : ~~ &F 25~ " T$COF:E 0S7Eh85 iS 3•'.JG STH TEtiPl 

BOB: 86 18 2 0 TEt1P2 0S72 : i:t9 !aF Zl!r LOA w<TDGbtH 
MOO : H2 [•= !5 08;'4 : 85 lii 308 STR TEHP2 
f.lSDF: 86 24 CH 0976 : 20 90 flE: 109 JS.R P'RHff 
0E:E! : .2~ 90 CtCl PR! T 0979 : '31\J 
0&'E : 2 1i' 1\23 0Si'!l : R8 w 311 c:~o-11£ LOR >T\ISC 
ilS£t. : e.& 2'> ST,·; (.h u~79 : 85 1s 312 STA TEJIF'l 

OC8: 2G 3f1 OB F'FWH es-u : fls !liF 313 LOA 1H.TYSC 
Wffi: .:.3 !'.!>. !I l fl 1397F : C.S I - 314 srn. 181P2 
~SED : Hll 08 i;SCORE &98.l : .<:0 (i 08 315 JSR PRHff 
f:ISEF : 2 t1 BB l\8 R!3PRNT 093.. : AIZI 0& 3 1S LO'!' 11' '.>SCORE 
06:F2 :>l2 lCi i;23 0886 : E:O Bu C!E. ~17 JSR R&PRtHI 
QB;:"., : . ' f-'~ ;iSECS BS : RS SF 3U3 LOA ll iTHS.C. 

8Fi:. : 2u SB OB RGPRNT 0800: 85 5 319 STH TEr1f'l 
('\E_:~ ! .:..(!., - 09EO: A9 BF "32.:l Lu· ..a Hsc 

0S3f : 85 16 321 STA TEHP2 
~c:--:t : !.!.~ - 0s91: 2.,; 90 es 322 .>.SF. PRUff 
jE;:-:0: 1.i.: - ··.:i~ ll 1..0CIP 099-1 : 1'.10 00 32.] LOV OH!SCO 
j:;-=,:; : ~7 - 99S: 20 iiO 0ts 3iN J$R RGPRNTl 

&$891fl5 61 325 LOR SC0~.£+ 1 
~--: l 2'3 99B: CS 09 325 Cn? HJSCO+l 
081' : 1~0 - CHEESE: u9SO •SCJ OS 327 BC..C EJ.1061 Ee 
GBF9: .?3J - 09$F : O{J 6E 32B BrlE El DGM.E3
osfi: i=cs 1:: l.32 MUt!LP LOR CH!Ctff 08Rl <fl5 Oii, 32.<:i um SCORE 
i'll3FB: rli ~ 23.3 SEQ Mi O~J'.13 : C5 OB 32:0 CHP Hl SCIJ 

e.FO: CS 234 DEC ~ CNT Listing J con tinued on page 356 
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!Y:iC2: 
fl9(2 : 
0'E!C : 

€18( 4: DS 
09C6 :Ae 

CS : C.S 
0 UI : CB 

Circle 3B5 on lnqulry card. 

Z-80 

SINGLE BOARD 


COMPUTER 

$49.95 


I. 

The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Mlcroproceasor 
72-Parallel 1/0 llnes; three 8255s 

-Keyboard controller: 8279 
12K-EPROM: three sockets for 

2708, 2716, 2732 
2K-RAM : 2114s 

8-Slxteen bi t counter timer 
channels : one 8253 and one 
AMD 9513 

2-Serla.11/0 ports; one Z-80 SIO 
chip. One port is RS-232. 
W/DB-25 

1-Hlgh speed arithmetic 
processor: AMO 9511 


A bus expansion connector is 

provided. 


All this on one board less than 
nine Inches on a side 

BARE BOARD. W/1h documenlallon $49.95 

MASTER CONTROL LER BOARD Assembled 
w/all par~s (no IC's-) $139.95 

MINIMUM KIT lnc~udes bare board w ilh 
<locu1nen1at1on, one eacl1 Z-60. 6255. 2716. 
lour 21 l4's, 4Mhz crystal, and support gates 
and buffers, all socketed. $119. 95 A& T 199. 95 

MONffOR PROGRAM allows a CRT or TTY 
10 control lhB MASTER CONTROLL ER. Tnls 
program requires lhe minimum kh and the 
serial parts kH A programmed 2716 and listing 
is supplied wllll the monitor $29.95 
Listing Only $19.95 

SERIAL PARTS. tnc/udEts 8253. Z-80 SIO, 
1488, 1 ~89 sockets , and DB-25 connector 
$49.95 

MINIMUM KIT, tierial parlS, Wfl'INY CON­
TROLLER BAStC A&T $249..95 

MAXIMUM KIT w12-271ffs (monito r program 
and 11nybas1c) less 9511 S249.9SA&T $329.95 

EPROM PROGRAMMER KIT tor 2708, 27 16, 
27 32, 2754 w/ 28 pin "Tex tool" soc~et (Req 
mtn. kit. monitor . ser. parts) $99.95 

24 KEV KEYBOARD & 8 Digit LED readou t, 
in terfaces to 8279. K /1 $59.95 
Keyboaro mon itor lino O'lerlay lor abo•e k it 
$14.95 

POWER SUPPLY 5V2A, -5V•/,A, + l2V 1/ 4 A. 
- 12Vt/,A. Kit 544_95 

OEM & Dea ler lnqui r es We lcome 

USA & CANADA Include $~. 50 postage


and handling. We ship World Wide 

please include 15% ror shipplng. 


R.W. ELECTRONICS, INC. 

3165 North Clyboum-B 


Ch icago, tl 60618 

(312) 248-2480 


Listing 3 cot11i11u 11d, 

OS!'.15: ${) £18 031 sec fHDGHE3 

0 c : A5 v7 312 ~NOGtEZ LO~ SCORE+t 

09~S : e5 ~ 3-J;i srn HISC.O 1 

0 B: R5 0S 334 LOR SCORE 
@8RO:S5 €18 3~5 STR HISCO 

09HF!A'3 8CJ TI6 8'1Wi lE3 LOR llCR 


' 09trl: 2~ FD FB 33"7' JSR UIOOUT 
09B4: AS 70 31$ O~ ~>TPUSH 
0886: e5 15 33~ STR TEHP 
098S :R~ uF 340 I.DR ~ . IPUSH 
%BR: e5 16 341 STH TEHP2 
09BC: 20 % 08 342 JSR PR !MT 
09BF: 4C 44 08' 3~3 JHF HEHGRliE 
09C2: 3 4 

:;45 ~-----r..-+-tt-o-_t+i_ri·"+ 
-&~ 

34 7 - SIJBROIJT rnes 
348" 
34S -~.;..,.~+......oi-~~.,.~tt~--->-~~ 

35 ­
351 ._ Alli 111'.lT! ON ROUT INES 
352 

SC2 : B5 OE 353 I LCH 
•B 	 354 

355 
08C.7:S0 09 .>Sli 

351 
<.'$ 358 

9CC.: -0 a9 359 
09C.E:R0 27 380 
0800: 90 05 3 1 
080 : SS 362 11 ECH2 
0903: H'i (12 31>3 
0905: 1'.!6 0(; 3 4 
0001: '3 15 3 5 t IJECH3 
fl9DS : E.O 366 
090R: 367 ­
~ooi:i : 1e 36$ t1UEOG 
0908: 85 OE 36.9 
09DD : FU H4 370 
0&0F : OO 00 371 
09£1 : 10 FG 372 
1)9E3: !JS 00 3T3 
%E5: 96 17' 3T..l 
09E7 : AO 00 375 
09E8 : 20 57 uA 376 
08EC: fi0 tll 3i7 
09EE.: .'2lil 57 0R 376 

BF l : E4 0t1 379 
69F3 : 9Ei ei0 36E1 
39F5:RS 15 ES.. 
O~i' : (•8 iJO €Ju l-~2 
09FR: F0 o· 383 
09FC : Ei0 03 ss.i 
::iFc : c­ 325 

ogi;F, ':3f.1 IJJ 38& 
~Oi:E 387 11VEDG2 
•3002: 86 I, 3W r1 1w.:;3 
!:IH[)41 : 85 OJ ;;e~ 
'3HIJS : A5 16 J'30 
01=1 ti : ~ 01 [)0 3· 1 
0Ho3 :F0 GG ~.:: 
G>lC.0 : 80 tG 1:~3 
3WF : CR 3.. 4 
eHIO : _ - £11 395 
~A12 : E~ :;:;,e, 1111.:::or,4 
0i:tl3: $G l 39; r11JE:DG5 
13Hl5: RE> Ir 3'38 
l'IA17 : E5 L>R 38S 
ems:z,9 .iou 
0i:UR:E u.<. o\(.j 
0111C : C5 l i' 402 
UAI E: Be "12" '103 
l'lA2u : 6."9 CIR 4 4 
0!=l22 : S5 ~i:. 405 11j rnros 

A24 : RH -!Cl6 
~~R-1 ' - riU;" 

OA27: >l5 iJE .ioi:< 
BiH29: E1'5 ti<-' 'lli'3 
BA<'.8 : 0(1 0~· 411) 
- 2D: A5 l)F <IL 
ORZF : i)S flt 4t'"" 
OR7-l : D< 02 -ll ~ 
0833: 4 0 414 
GR:,)5 : ~ 3ti 41 '5 111 EDGT 
Oi:t37 : OU 4lb 
6A3S: SS l> 4 ~ 
ORJ : 26 ~Cl Fe l~ 
~1R1E : RS 15 'l!9 
f1R-tl'l : 1'.i.J i - 420 
0>142: C.5 (IE< 42l 

1=14 4: D0 06 422 
Cli=H : C . z; 
liA4B: DO •12 42:4 
0R4 : 3E. ~_, 

LO CH~ , X 
Cl1P RTX . X 
TR 
BC liUE.C 2 
HIY 
CPY ~4 [J 

ec.c I •ECH-S 
LOY 1138 
E;C5 f\UECH3 
DE 
B?L lilJEQi3 
LOY ii ~ 
STY TEMPl . l< 

cu 
LDR DG I CNT,X 
SEO ~ IEOG-l 
DEC CiGCHT . X 
B?l W!EOG-1 
ST>l OGCNT," 
ST, TEHP3 
LD'~ .i/0 
JS. HIRGET 
L l:N Il l 
J5'\ ; i::i;;:sn 
L.DY 0011 , x 
LI)/\ e; ,y 

Tt:lif' . 
0 , Y 
hUffii33 
r1' EOG.? 

!·l•.1£0133 

1 , • 
rt £0&5 
hVEDG4 

Hl)E.055 

TEr1P2 
IDiP'3 

1£11P3*"' 
l llJEOGG 
llL06-2 
u&l"I , : 

~u" -c-~ 
_::~;. CH.-! 
C"F Ci .. 
i;;r<i: / IJED\07 
_/li: CH~' 
: )" 1 • • 

t1E Ml EOGI 
_J·-· Ctt>:LR 
Sn CULCo~ 
uj... (J,,'\ 

L..lJH 1 . ~ 
J; . PLOT 

Di=l TE1·1P 
L.i:•'r iEr1P2 
c11;.· RT>, 
8111: EOG8 
,:p.,· R 't 
tiro:: t1•JE01:;e 
SEC 

;c.c 
S6.C 
1.11P 
f;( ':; 

DG 

.;l/OVE CHEES£ AllM'~ 
; OESTP.O'i'S iVi 
• NEJ.1 CHX , ' lH TEl lPL 2 

; tmvE DRt:lGON 
; I PUT X PO ! ITTS TO DRi:lGW 
; OESTR(IVS R, X , Y~TE11P1 »2 & 3 
• UPO~TES D6X,OGY ,DGCI T,DGH 

SE S CARRY lF Ri:IT !S Cl'.lOOHT 

, C"LCULATE DRRGO I S T RGE i 

1 CRLCUL.JHE t!EI~ EAC PQS _- , ~·· 
Ir TE11f>l A!ID 2 

~· lJl<LIJE H TE1 I 1 

; CHEC~ . FOR RITT 

/IE Hi'.!UE AAT 

Listing 3 co11t i rm1u:f Oil 1.mge 358 

356 Navem'-1982 ©am Publlca1lo11> lflc 

1,, =--~!:"". = ~m.= 



WILD HARE 

AND DATA GENE AL 


IN TRIUMPHANT 

FINISH~ 

' 

GREAT NEWS FOR DATA GENERAL USERS: 

Win in the race for productivity by teaming up with language of his choice, li ke FORTRAN, ALGOL, 
Wild Hare. OurTSS software enhancer makes you r BASIC, COBOL, Pascal, Assembler and more. 
system as p roductive as a rabbit. 

TSS combines RDOS, INFOS"~ and ICOS compat­
Wild Hare's operating system enhancement gives abilities with AOS capabilities at a mere fraction 
Data General NOVA® and ECLIPSE® users the most of the cost. 
from their system. TSS allows you to transform 

In the race for productivity, Wild Hare gives you RDOS, ICOS (CS/ COBOL) and INFOS® into 
the edge by multiplying the capabilities ofyourtrue multi-lingual, multl -user Time Sharing 

Data General system. So start things hoppingSystems . 
with a 30-day trial run. Remember, slow and 

This state-of-the-art system accommodates steady could eventually win the race. But it 
up to 26 users. Each user can independently takes a Wild Hare in the program for a truly 
edit, compile and execute programs using the productive finish . 

COMPUTER SYSTEMS IN C. 

NOVA • [Cl1r5E: and IN FOS "' • .uc R'gt~ce1ot:d t1.-.ctcrrl.1r1\s of Oa{., G.encr~ C:orpora'lilo n_ 
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Circle 221 on Inquiry card. 

Listing 3 continued: 

0H~B : &0 426 RTS 
~A4C : 9S 00 427 11uEoc.s srn (l , • HE 0011' T HAVE RAT 

€iM4E : 94 (ll 2ti ST ' j , i\ 

01=150 ! A4 17 429 LO T81P3 

0A52: 20 l=i& f!C 430 JSR PLTO& 


1155 : 18 431 cu: 
OA56: GO 432 RTS 
01157 : 433 

A57 : 38 43 TARGET SEC ; CJ:llf":ULATE ORl'.lGOWS TARGET 
0A58: 89 0E GO 435 L(tfl (HlVT' IHPIJT Y SPEC !FIES XH1 • OR '· l • C(J(li;.:,
0R'5B: FS 0f 36 SBC OGR O, X X ?OHITS TO ORRISON 
01'.lSD: BB 62 -137 sc::. TAR13ET2 OESTF.u'1'S A 
OiiSF : AS ei1~ '138 LDJ7. ~e 
lifi>:>1 : 891500 439 HlRGET2 STA TEHf' l, 'T' OUTPUT TE~1P 1 OR 2 t. Y. QR 't' 1 

ti>4 : E<9 <•8 [IC 44(1 LOO RT X , ~· =li lt CH+ObRfi0 , 11A~· 
01167 : 09 5 0€1 4 Cr·!? TEHP l , 'T CH-OGRfii) , ilT I. 
(1-t.f.I : !:I 03 4 2 6(( THP.GEE 
€1A~ : a9 15 0) <1 ~ sr Tc)1Pl , y 
01=1GF : l8 444 H!RGET3 LC 
OA70: BS .:1C: 1?!0 <I 5 LOA CHX, v 
0i:l73: 75 0F 446 AOC. oG i:.o. x 
13R75: 0"3 15 00 447 CttP TEt\P l . 't' 
uA78:00 1)3 -148 sc· TARGETS 
!iR7>l : 99 15 00 <149 ~rn TEttP1 . •~ 
01=170: b0 45U TARGETS PT b 
0 7E: 4~· ­
lii'.I E: 452 - iliSCELLRr+EOU~ P.CllJTINES 
J!=i7C: : 4'53 ­
Ofl7E : 38 45~ DELAY $EC ; OELA'r' 
0A7F: 4-t. 455 OELl=i'1' l Pt-.i.i ; WPUT A- EG Rt (IUIH OF CtELf.l 'r' 
0H&il : 20 f.18 FC 456 H~HT ; u~:5TROY$ A 
•)A8::i : OS 457 
UCt. ~ : E9 ~ 45B 
OA&i:. : ou F? 459 
OA88 : && 41;,ij 
'3A:: 8 : 4&. ­
u·s· : 2u ~3 oi:i %2 .~rj(l4 t<:tlOllG 
ME.C: AS 4.- 4 -; RriD+ 
0R-3t : ?0 07' O>i 4€.4 dPY 125 
&i:t~t : f<A 455 
l.IA82 : Gli '16~ 
0J:l93: 4br T 

01=193: A& 02 4B8 RtlOHG LOR lt$2 ;RAtlDOH HUH8ER GEHERRTOR 
0R95 : 615 lb 4 9 STH TEHP2 1"PUT RNO 
01=l97: A'3 94 47u LDH IU 4 ; DESTROYS A, X, TEHPl-4 
0i1S9 : 85 15 47'1 STA TEtPl ; OUJ>UT Rl10= 6URND+l3849 t100 2 1 
ORSB: AS 4F 472 LUA Rtm+ 1 
0090: 85 18 73 5TA TEHP 
01'.lSF : AS 4E 7 . LO RNO 
0RR1 : 85 17 475 srn TEIP3 
011A3: R2 10 47$ ox 1'16 
OOA5 : '1& 18 477 RNOI GI L:.R TEH 2 
011A7: 66 15 478 RDR TEHP l 
0H 9: 90 00 479 B C RNDI G2 
Ol=lf.IB: 18 480 cu:: 
0AAC: l15 4E 481 LOA RND 
0Al=lE : S5 17 482 AOC TEHP.3 
0AB&: 85 'IE 4$3 STR RNO 
0AB2: AS 4F 484 LOR Rl'<O+l 
fJAB4 : 65 18 es ADC TEHP4 
01=lB6 : 85 4F 48S srn RNO+l 
0AB8 : 0G J7 487' RND &2 ASL TEH 3 
0RBl'.l:26 18 4S8 ROL TEt1P4 
OOBC : Cl=i 43& OEX 
0RBO : OO E6 90 BNE RNDNGl 
0fiBF : 18 491 CL(
0RC0 : A'5 4E 4S2. LOH RtlO 
0A 2 : 69 19 DC 11$1 9"~ l.lAC4 : 85 4E 494 srn RNO 

0AC6 : R5 4F 495 LOA RN0.,.1 

0R S: SS 36 4 0 ADC lr$36 

0ACA : E:5 4F 497 STA RNO+l 

Ofi C: 60 4SB iHS 


l:U:D : 499 ­
fJRc0 : 20 IE FB 500 POL>: JSR PREl10 RE 0 PADDLE X 

0fi00: 88 so WA INPUT X PAOO E R 

01101 : 18 502 CLC f>[tL u:IST ?ROOLE l)HLUE 

OOD2 : i'5 13 5(;3 AOC POL. >; OESTRO'r'S R . ~'. TEtlPl 

llfi04 : E>R 5~4 P.OR fi RESU T =O TO 39 

0!'.105: 95 13 505 STA F·DL . ,,: POL=ll TO 255 


AOi: sos" 
0A07 : B5 15 507 tlP'l'l<::5 srn TEHP I ;i=i=A• l. 25,,8 

0!'.109:46 15 5 B LSR TEMPl ; OESTF.'C!YS TEl1P1 


AOB: 46 15 509 LSR TEJiPI ; OUTPUT A=O TO 39 

OODO : 8 51 CLC 

1311iJE : E.5 15 511 01: TEttPI 

uAE0 : 6A 512 ROR A 

IJAE l:'IR 513 LSR ti 

0i:IE2: 4 SH LSP. i:i 

!.lAE3: 60 515 F:TS 


51E: P.-""'~~~-~"-t'~'1."-~++t;-t-h-~~~-E-~----~ --.,.. -·-.:---........ ­
Cl>lt 5 1;' ­
ilAE4:AO 36 Cu SIS CL1CK LOA $PKR ; CL!CI SPEA ER 
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Listing 3 continued: 

0HE7 : A~ 10 5!S LOA #lb OESTRO'r'S Fl 
Oi=!E8 : 20 A8 FC 520 j'3R l·IHIT 
BHEC : HO 3(J CO 52! LOH SPk.R 
IJHEF : i;•1 5~.2 f :TS 
[1HF1:.: 523 • 
OFIF0 : 524 ~ B+'.P)KEEf' !HG RUU THlES 
~J.:Oi='i1 : 5Z5 ~ 
0HFO : Fl2 % 52& TIMER LDX !ff lt1E Til1E EEPER 
(•AF<: : 26 78 08 527 JSF: SUBIHOF~ INPUT r:I EUtPSE:'.O TI11E ~ 11300_• 
OFIF5 : 80 
0Af'7 : <:0 

F8 
E4 0H 

528 
528 

8CS 
JSR 

rIHER- 1 
C.L!Ck 

DESTROYS A, X, 'r' 
UPOOTES SEC 

uAFi'.J : A:i •J.2 530 DA T"t-1EO CLEHRS SCREEN >IT SET Tll lES 
OHFC. :85 O;J 531 Sii'.. iit1E 
Oi=!FE : HS 1)3 

0800: &"5 BJ 
532 
5:;:; 

L.DH 
STA 

T!HHJ+l 
iiHE+l 

OB•32 : A2 04 534 LOX 3SECS 
08€"1 : A9 Cl 535 LOH ill 
1:•806 : 20 78 G8 536 JSR SUBflTOR 
(1£;[18 : 2 10 537 LOX 1123 
0W8 : H0 '14 538 L.O' llSECS 
0800 : 2~• E'B 08 539 JSF: RGPRNT 
0B ! O: AS 05 540 LDH SECS+! 
il812 : 00 16 541 8N:E Tli1ER9 
0EH4 : A5 0<1 542 LiJH SECS 
l'l816 : A2 03 543 LO,'< #3 
0.Erl& : DO 08 IJC 544 TIMER! CHP TIMTAB . X 
08 18 : 90 00 545 BCC TJHER2 
0£H 0 : [10 •JB 
OO!F : BO OC (IC 

546 
547 

BtiE 
LuA 

Tl HERS 
CL RTAB . X 

uB22 : BS 0 54& STA BGCLR 
0824 : 4C FF 08 549 Jl1P PLTSCRl'I 
OB27 : CA 550 Tlt1ER2 DEX 
082€: : 10 EE 551 8Pi. TIHERI 
OE!LA : 50 552 TniER':I RTS 

8Z·8: 553 1'" 

0a2& : F1-:i 01 554 SCORER LOA !<I SCC•REKEEPER 
0020 :H2 08 "c"._J._1._• LU:\ # >SCORE DESTROYS A. X . Y 
082F: 20 E.C 08 556 . JSR AOOATOR UPDATES SCOR£,CHX , C.HY 
(183.2 : A2 6A 55;­ L(IX il!O COHPLIUITES 6f:lHE 
\!E:34 : AIJ ~38 558 LD~' Ii>SCORE 
~835 : 20 E;B 0E: 559 JSR RGPR:tH 
0839 : 2i) 89 iaA 560 .JSF: Rt•I040 
083C : 86= CIE 561 STX c x 
083E : 213 88 17!i:I 562 JSR Ri·l04ri 
£•841 : 86 e.= 563 STX CH~' 
084:?. : 2!1 90 0C 584 JS,:;; PL TCH 
G846 : 2Cl E.; GA 565 JSR CLICK 
CJB49 : i::~ E4 OR 588 JSR CLICK 
0B4C : A9 J.E 5f.7 LOA liE.2 
0E:4E : 20 F0 OH 568 JSR TIHER 
riB51 : H5 07 569 LDl'.1 SCORE+! CREATE ((JMPLl CAT i Ol~w 
\J853: DU 16 570 ~' E ~:COREP.5 
BB55 : A5 Oe 57 LOH SCCJf\E 
OE:57 : C.9 .29 572 C.HP li41 
0859 : B0 10 sn 8CS SCORER9 
OE:58 : 4H 574 SR A 
€•B5C : BO 00 575 8CS SCOP.EP.9 
0B5E : 4A 57t. LSR H 
.JB5F: BU 6A 57-; BCS SOJRER9 
lllBl : 0H 578 ~6L H 
GE:E.-': : ~8 
,;s.;J : &E E8 QC 

:-.;;~ 

530 
THY 
LO~: 5WHlB- 2 . Y 

6E: 5 : 8:3 E8 0( 581 LDfi scorns­ .... 
osi:.s : 95 C•O 582 ST~ .i't3 , X 
OBt.8 : 5•:J 5E:3 SCUPH;9 F:T!:· 
0B6C : 584 .,, 
008C : 585 ~ ARITHi1ET!C ROUTINES 
OBSC : 5S& • 
086C : JS 
1')860 : 75 GG 

SS7 
588 

FIOOATOR CLC 
i:ioc 0, X 

ADD A TO 16 BIT 
1NPUT H AHOUrn 

ff 
TO Ario 

08BF : 95 00 
6871 : ~ 01 

SSS. 
590 

srn 
LOA 

0,x
i.x 

X PO INTS 
OESTROYS A 

TO LO>I BYTE OF II 

0873: 6'9 00 591 AOC #0 
0875 : 95 01 59.2 STA J, X 
0877: 66 593 RTS 
UB78 : 5::t4 .. 
0B7B : 38 595 SUBl=ITOF! SEC SUBTRi:tCT H FROH 16 BIT F:EG 
0078 : $5 15 59€> srn TEHPl INPUT A j:IHOUNT TO SUBTRACT 
ilB7E: B5 00 597 LOR 0 . x X POIHTS TO LOi i BY TE OF REG 
0B7D : E5 
li87F : 95 

15 
00 

598 
599 

S8C 
STI=! 

TEHPI
0.x 

DESTROYS H. TEHPI 

0881 : 85 (1) 661'; LOH 1. x 
0B133 : E9 00 601 SBC 110 
0885 : 85 l'll 602 srn l , X 
0887 : Ge 803 RTS 
5888 : 604 
OBS&: &05 .,. PRIHTHl6 P.OUTJMES 
0888 : 606 ., 
0888 : 20 FD FB 607 PR!HT0 JSR UIOOUT Fi1ST PR !fff 
0888 : 1'.19 01 608 LOR ;I J1~PUT TEl1P l t2 POINTER TO MESSRGE 
08:80 : 20 6C 08 603 JSR RODRTOR OESTP.Ol'S R. X . 'i' 
089ia : l'.12 15 &10 PRINT L O:< ll ) TEl1Pl UPDRlES TE.HP1&2 
OB92 : A0 00 Sll LDV U0 
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CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 
CA: 	 Los Angeles 

(213 1907-1803 
Orange County 
(7 I 41851-9462 
Sacramento 
19 161966-8037 
San Francisco/Sunnyvale 
14081 727-9552 

DC: 	 Washington 

(703 J 356-6441 


GA: Atlanta 

* (4041952-0919 


IL: 	 Chicago 

(3121882-81 76 

(800J 323-5609 


MA: Boston 

j617) 273-5955 


*161 71229-2800 


Ml: 	 Detroit 

1313) 525-8240 


MN: 	 Minneapolis 
* (6121814-7199 

MO: 	 St Louis 

13141434-401 1 


NY: 	 New York 

12121687-7 I 22 


OH: 	 Cleveland 

1216) 333-3725 


PA: 	 Pittsburgh 
(4 12) 261-0406 
Philadelphia 
16091939-4762 

TX : Dallas/Ft. Worth 

*rs 171 26 1-53 12 


WA: 	 Seattle 

(2061455-4 725 


~Includes OEM Sales 

Dysan Disketces are also available 
from all ComputerLand Stores. 
Sears Business Systems Centers. and 
many independent computer outlets 
nationwide. 
For the location of the Dysan sales 
outlet nearest you. contac t Dysan at 
14081988-3472 
Toll Free: (800) 538-8 I 33 

Telex: 171551 DYs.AN SNTA 

TWX: 910-338-2 144 
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The System 63/ provides the ulti­
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/S-100 bus. The resulting blend 
is a multi-user, multi-tasking com­
puter with incredible power and 
versatility. 
THE SOFT POWER OF UNIX 

he UNIX operating system is versa­
tile, simple and productive. Its built ­
in fi le system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tre -like 
structure. The Berkeley c-she ll has 
been added to en hance communi ­
cation between you and the operat­
ing system. A unique record lock­

ut system has been implemented 
to prevent mor than o ne us r from 

c ssing the sam record in a multi-

DUAL SYSTEMS CORPORATION 
S,1 1(•5 repres •nHHl\1('$ in 

most rnetropoli•.1n ar a~. 


Q[M .ind D~aler pricing 

user I multi - tasking environment. 
Now, with th 68000's 32-bit int rnal 
architecture, Unix becomes state of 
the art on the DUAL System 83 /. 
THE HARDWARE 
An On-Board Memory Managem nt 
Unit and a scatter- load ing t chn ique 
are used to al low efficient process ­
ing for mu ltiple users performing 
multiple tasks. An interrupt-driven 
OMA disk controller speeds the sys­
tem 's throughput with up to 80 MB' s 
of Winchester storage. An intelligent 
interrupt-driven I / 0 control! r (with 
a 256 Byt FIFO buff r on in put, and 
a OMA channel on output) takes 
the train off the CPU for I / 0, and 
eliminates any danger or lost 

characters. The 20-slot bus allows 
for expansion; • up to 3.3 MB's of 
di rectly addressab le RAM • Multipl 
5104·DMA boards add four users 
per slot • Other S-100 peripheral 
card s may be added for sy tem 
flexibil ity. 
DUAL DELIVERS 
The Dual System 83 / hardware has 
been designed from the ground up 
w ith the Bel l UNIX operating system 
in mind. The System 83 / is no engi­
neering pipe-dream; we've been 
shipping the power package since 
February 1982. So, if you've been 
looking for the missing li nk be­
tween UNIX and the 68000, search 
110 further. For technical infor­
mation, or a quotation, please ca ll 
or write to: 

system reliability I system integrity 

' 	UNIX i a tra<ILmarl ol Bell 
l<lbor~1o<ies and is "'Jiportf.'CI (Ml 

Ci rcle 163 on Inquiry card. 
1he DUAL Syslem 63 by Uni5of1 
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Lis l ing J ccmtimied: 

6BS4 : Ell 15 
0BSB:OO F0 
0BW: i=l9 OJ 
[!ElSA: 'lC C 08 
0BSO: 
llB:90 : 2'fl FD FEi 
0BQO:J'.49 0.l 
Of:fl2: 30 &C BB 
flMS :J:ii: 15 
0tll'.17 : 1'.l0 \JG 
0Bi:l9 : J'.40 G1 CO 
flBAC:0D 1>2 C0 
081'.lF : .30 00 
'11B8t : ll'J B4 
&883:21:) H8 FC 
0886: 81 15 
0688 : 00 E3 
0Bm:i : 60 
BBBB: 
OBBB: Sb .?:-! 
fJBBO : E:E. 00 
0BBF:!1S 15 
0BCl : 8- Gl 
0Sw : B6 ~ 
0BC5 :1'.1 ~ 
0BC7: SS 17 
G8C.9 : AS 00 
uBCB: e;5 18 
0BCO : l=l5 15 
OBCF: OO EO OC 
061'.>.? : A:;. lt. 
0804: FD ES GC 
C807 : Bu t"C1 
BB09: 8S 16 
£JBOB:R5 15 
OBDD: FO E0 BC 
0BE»: 8'5 !5 
!lBE2: E6 18 
0BE4:00 E7 
013'£G:AS l8 
0BEB:EB 
0BE9 : Cl'.1 
0E!Hl: F0 0C 
0B£C: CS B0 
OBEE:F0 02 
0BF0: SS 17 
OOF2 : 2<1 17 
OEIF4: 31il 02 
0EHi:~ 1'10 
0BF8: 2ll FO FB 
GBFB :1~1=< 

OEIFC: !Ii CS" 
0BFE:E.O 
uBFF : 
0BFF: 

BFF : 
iiBFF : 20 13 ec 
0CG<: : 20 46 0C 
OC0S:20 90 0C 
GC.08: RO SO 
0C0R: 20 A8 0C 
0Cu0: 1-ili E,Ci 
OCTlF: 20 l'.18 OC 
OC12:&0 
!IC13.: 

&C.13 : A.2 00 

0C!S: 86 15 
0Cl7 : A2 04 
0C l 9 : 85 16 
0Cl8 : A2 !5 
Gc.10: A0 77 
0C1F: AS 00 
OC2l : 91 15 
gc22: w 
6C24 : IO FB 
!K.2S : ru eo 
~2B: ~o i;,c em 
BC..?.B : Ae 13.6
ocai:Cq i E, 
OC2F : OO EC 
13£31 : 1'.lli 4F 
Ow3: i:is BA 
OC3'3: 91 15 
BC37:S.S 

8W8: !Ct FEi 

BC-311 : A3 81J 

owe, 2:0 &c 0 e 
OwF : AB 08 
OC41 : C~ IE. 
QC43 : D6 EC 
IT>C45: &C• 
IJC46: 
13C46!i'.12 00 
0C4S : 20 C.O 0 

&12 
513 
t.14 
6 1'5 
Slti • 
t. 17 SLOPRTCi 
51 8 
6U3 
f."-'1'.1 SLOPRT 
J"21 
E.22 
8<'3 
624 
S25 
S2E. 
6.27 
628 
629 RTS&LP 
6.30 .,, 
&31 RGPP.rff 
532 RGPRNTI 
633 
63-1 
635 
&38 
IS-37 
€:39 Rl>PRNTZ 
5"8 

LOl=l 
Bl E 
LOR 
JrP 

J:S~ 
LOl=l 
JSR 
LO~: 
LO'( 
LOA 
ORR 
StH 
LDR 
JSR 
lD.:l 
E:NE 
RTS 

sn: 
LDX 
·:;m 
LO>i 
STr: 
LOX 
5T . 
LCIR 
sr~ 

S40 RGPRilT.3 LOA 
541 Cl1P 
6.f 2 LOA 
643 38C 
fi.l-1 ace 
r:;.is srn 
&46 LOH 
S47 sec 
848 srn 
649 rnc 
650 BNE 
651 Ri3f'RNT4 LOJ:l 
&52 JNX 
6$3 DEX 
65<i BEQ 
655 CMP 
6SS BE(j
657 STA 
65B RGPRNT5 BJT 
&59 8Hl 
GG0 LDR 
661 RGPP.NTB JSR 
662 DEX 
663 BPL 
&64 RTS 
66-5 .. 

TEMPI ), V 
PRnlT0 
#I 
AODATOR 

UlOOUT 
411 
RDOf.1TOP. 
OTEt1P1 
iit0 
Sl~0 
SW ! 
RTSSLP 
#180 
I i'.IJT 
(TEt1Pl. . Y 
SLOPRT0 

CH 
(j,y 
TErlPI 
; , y 
TEHP2 
iiA 
TE11P3 
il'f.E;0 
TENN 
TEHP1 
NOTf.1B l»< 
TEtiP.2 
ttorns.z_.x 
RC·F'RtH4 
TEHP2 
TEHPI
Norns1.x 
TEMPI 
TEHP4 
RGPRHT3 
TEHP4 

RGPRlffS 
UB0 
RGPRNTS 
TEl"IP3 
TEl!P3 
RGPRNTG 
llBLl~I{ 

UIOOUT 

RGPRNT2 

f,i;& PLOTT IN& RCtUT li<ES 
S67 + 

668 PL1'3CRN JSR CLRSCRN 
&t.9 JSR PLTRAT 
G70 JSR PLTCH 
&71 LOY ltOG1 
572 JSR PLTD6 
673 LO'f 4082 
674 JSR PLTDG 
675 RTS 
67t;.,, 
~77 CLRS,CRM LOX 11$0 
678 STX TE11Pl 
,;79 LOX II 4 
6€16 STX TEf1P 
'>S! LOX #H EH 
682 CLRTOE. LD'1' ii!lS 
6:83 LOf.1 &G~LR 

S84 CLRLI G STA ( TEHPl ) , '( 
58'5 OEY 
~~ BPL CLRUl6 
E.S7 Lui:! ift-80 
&08 JSR f.1DDA TOR 
6!39 LD'r' jrJ;EJ 

t.se CP'r' TEl1P~ 
,;91 BOE CLRTOS 
682 C.LRT06 LO'r' 78 
S"ii3 LOR BGC.LR 
69<1 C.LRstli STR - TE11P I >. ~, 
6~5 OE'i' 
E.86. EIPL Ct.RS.HT 
697 LO- ;i-$B<J 
t-98 JSR DCll=lTOR 
699 LO'" 11;$:$ 
7t1l\ Cf'"'t' TEliP2 
761 Bt~E (,LJH08 
7iJE: RTS 
70~ 
704 PLTRf.1T LOX ~0 
705 JSR PDLJ( 

; SLOl·I PP. INT 
z INPUT TEHPl 
; DESTROYS ~ . 

2 POHITER 10 MESSAGE 
X . Y .TEHPlll2 

PR n TS n 10 B TE UMBER 
IHPUT r! me. 

y Pu1 r ITS TO llUllSER 
DESTROYS R, X, TE! P 1 . z , ~.3 

;PLOT SCREEN 
; DESTRO'i'S l'.J , X. Y 

; SCREEN CLEAR 
; !NF'LIT BGCLR COLOR TO SEI 
; Oio5TP.O'i'S i:i . x . Y . TErjPl ll. 2 

; READ PADDLES t PLOT R~T 
; INPUT RTCLR COLOR OF RAT 

SGREEll 

L1sliug 3 co11t l1wcd on pagl! 364. 

Biesa1e 

onK~l 


I6K . .. S149.95 

32K ... S199.95 

48K ... $249.95 

64K ... $299.95 


New IAWS-IB 
111c Ullrabyte Memory Board 

Due to lhe tremendous success of our JAWS I, we 
were able lo make A ~pedal pure has' or fint-quality 
componenls al below-toil prices for IAWS-lll. /\nil 
we are shruing our cost saving with you. Bu t don't be 
s u rpriB"d irth" next limn r,nu see lh is 11d the pricei 
have gone up •uhBIAnlinl y. Better yet, order now, 
and gel tho best m~mory on the mork11t nt tho bcsl 
price on the morkel. 
ONE CHIP DOES rr ALL 
Jews-IB Is the Rolls-Royce of all the SlOO dynamic 
boards. Its heart is Lnlel's 1Ingle chip 641< dynamic 
RAM controller. Eliminoles bigh-cumml logic p;!rlS 
. . dch1y lines , , . n1assivc b"el sinks . .. unrelmble 
trick cin:uils. )l\WS.IB solves all the~m problnm•. 
LOOK WHAT JAWS-18 OFFERS YOU 
1-1 ldden mfni~h ..• las t performance ... Iow power 
consumptlon •.. lalched dn ln outputs ... 200 NS 
4116 RAM' . . on-board crystal . . . RAM Jumper 
selectable on BK boundaries ... (ully socketed ... 
solder musk on both •ides of board . , . phantom lin~ 
. , • designed lor 0080, 8085, ond ZOO bus s ignals ... 
works in Explorer, Sol, Horiwn, as well as all olh11r 
wc ll-dt!11igncd SIOO computers. 

• Crmil···············*······················· n!mlol USA Cr,,,Ji1 Cord Duyers 011~<.ido Cnn.. rcll"u1: : 
:To ORDER CALL TOLL FREE 800-243-7428: 

:ti 161<. 

: f rom Cont\!'lt:llt:ut Or f'or- Assl!iLanuC!! • 
: 120:11 354.9375 : 

: Please sand rho Horns d1ec:ked fXJ low: • 
: JAWS-18 kit: : 

' ............... - .. ' . . ......... $149.95' ::o 32K•• , .•• . . ... .• . ...•. • . ••• . . .•.•.• 5199.95" • 

:g ::~ : ::: ::: :: ::: :: ::: :: :: : : : : ::: :: : :4~:~=~ 
: JAWS·IB Fu Uy Asscmbl~d, Wirlld & Tusledl ::o rnK. , , , , ... . . . .. . ....•••.•.••• , , . , . $179.95" : :o 32K••. , ••.......• .... ....•.. . . , .. . • 5239,95' : :o 4UK••.•••• .. ....•• ... ••.••. .... . •• , $2911.95' • 
oD 64K •• , . .•.•. . .•.•..... , .•. • ... , .... $359. 9.~"::o EXP/\NSIO KlT, 16K RAM Module. to . cx~nd: 
• JAWS-IB 111 JRK blocks up to 6'1K, $59.95 • 
: ·All "'i"'" 11toi. Sii J Wl'l l<I)(~ ontJ fn3Urnnoo (S'l.00 Crmmlti). : 
: Ctmn11r,tfou1 n:.shhml51tdrJ W1!i 1u._ :. . 

• Tollll ondooodl S •. . 


p.,....,n•I hotk 0 Moooy Onfor "' C...hio~• Checi< •:o VIS/\ 0 M aslor Card !Bank No- • : . . 

: l\ccl. Nu1 _ ________ Exp. Date __ • 

!si~n•lurn ------------- ­
~ ~~~~--------------~ 
: l\dd~~·--------------­
: cl1y ---------------­
: s1at1= ----------Zip ____. 

:P.!llit.. NETRONICS R&D Ltd. 
: I~ lJJ Lllchfield Roell , ~ell> Milford , CT 00776..................••••.••..••••••••••••. • 
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Circle 343 on Inquiry card . 

COMPUTERS 

SUPERBRAIN II 

Madel Us1 

SB It 35(JK 1Yy1e. $2495 

SB II OD 7SlK sms 
se nso 1.~IM S.1495 

NORTHSTAR 
ADVANTAGE 


$2699 

DISK DRIVES 

1BM Con1pal1b'e 

IBM SSIOO 

IBM DS / 00 

PRINTERS 
Model Llst 

NEC 8023A S795 

O ~ Clata M ~cro1 1ne B2A S649 

Ok•data M1crollne 83A S995 
DKldata Tractor Op tion $65 

C lloh 8510 Prol'lrtter S795 

C ltoh F· 10 40cps $1995 

HEC 3510 01 3530 ~2295 

NEC 771017730 5~ps $31)85 

MODEMS 
Hayes M1cromooem II I/Apple $379 

Haves Smarlmodem $279 

CAT AcousUc . S 1 90 
0 CAT direct connecl S191l 

TERMINALS 
CJll IOI P11cc~ 

Wordstar tor Apple 

Wordstar lor CPIM 

Mall Merge 

C~lcSlar 

Supe1Calc 

v1s1Cale tor A p pie 

dBase 11 

Spellguard 

APPLE ITEMS 
l ·80 Sol card Wf CP/M & manual 

15K RAM Card 

BO·column Card (V1deoterm) 

NEC G1een Mom!Dr 

NEC Color Monitor 
Sollware Ca ll tor Gr11t Price~ 

TG Order Ca ll (2.06) 362-3398 
Mail & telephone orders only Mas1ercharge, 
VISA add 3% , Sorry , No COD 

PACIFIC 

COMPUTERS 

Division G1 Mickel A.ssoc 
11056 Palatine N, 
Seattle , WA 98133 

364 N<>~trnbct 1982 © BYTE Publieotions 111< 

Our Pr1ce 

$1875 
$2250 
$2750 

$219 
.$320 

Oui Ptlce 

$479 
$474 
$724 

$59 
$530 

$1449 
$1869 
$2375 

$290 
$229 
$149 
$159 

$220 
$295 
$89 

$175 
$209 
$185 
$475 
$209 

$285 
$139 
$252 
$170 
$329 

Listing 3 co11 ti11r1ed! 

l'.AEi :S5 17 
0C<!O: R9 C."9 
OC4F : 20 AS FC 

C.52 : A.? CH 
jjC.54 : 20 CD 01'.l 
0C57 : $5 18 
'3C59 : AS i3D 
0C58 :Bb ~G 
OC5Dd14 17 
0C5F : 20 il0 FS 
'3C62:A5 18 
0CB<l : C5 OC 
0c~s,00 04 
0C 8 : C4 [;. 
0Cbl=I : F0 E 
0C C: AS BC 
C!CSE: A 0& 
0C-0: A6 BA 
0C?2: 8b 30 
0 74: 2u iJ(l F~ 
.C71:RS 17 
OC7 : 85 ElB 
OC7Ei : R5 18 
0C70: 85 &J:. 
uC7F : 10 
0C80: R5 €15 
0C82: S5 tiC 
lilC84:414 
0[,:35 : 85 1'5 
C1C8T:4 i:. 
0c:as:s5 is 

CE:A: 20 FO t.;A 
0CZ O: AS >:<B 
0C8F : C.5 GE 
l:JC'al : IJu 09 
C•C-3 : R5 OC 
1'C:~5 : 1:;5 CiF 
0CYT : [10 0'3 
0C..'39 : ~O 2B ilE: 
iCSC : E,i;J 
l}C80: 
(!C'30 : R5 10 


C9F : S5 :>Cl 

0CHl : A4 OE 
l;C'R3 : A5 ~F 
0o:l5:4C % FB 
t<Ut8 : 
eu:is: BS 0E @0 

C:R8 :FO ZH 
l)(AO : 17 
C•CHF : R2 l".O 
0CBI : . 6 
0CB;:\ >8E- OE: 
0C85:$f. JO 

OCE<;" : H2 139 


CB :B 15 

oCBB: B! 5 
(1CBO: Ri'.l 
0c.:. :c. ,:; 
1'CC0: Bl 15 
1)((..2 : ~ 

0CC3:t:H 
0CC<! : 20 00 FE: 
OCC7 : 4 17 
!;CC9 : Ci; l 5 
0CCB : 10 EE 
0CCO: BS 08 00 
fJC.00: BE. 0C. 
OCU.?: 5 . 68 
0CD4:99 0C 00 
0C07: 60 
0CD8: 

OCDS: 
\;COB : 
0C.CIS: 

C/JB : 
WB : 

0coe: 
!3C08 : 

OLDB: 05 ~A l4 

!;li..ua, E 
•J([JC: OG 22 >3E; 
tiC.OF : ;-;­
UCE0 : 
OCEO : 
l.'.1CE.u : 
l.iCE0 : 0 1 fl 13.1 
OCE.J : Et l\i 
OU::~ : 00 OiJ i:lu 
0CE8 : C'IJ. ~"i 
0CEA, 
C'.lCE~ : 

7tl6 
7u7 
708 
769 
71Q 
711 
7'12 
71::< 
i'I 
715 
7 16 
717 
718 
719 
720 
721 PLTRT2 
722 
723 
724 
7~5 
(2-fi 

727 
723 
72:9 
no PLTP.T3 
731 
7J2 
73"3 
734 
735 
~36 
731 
738 
738 

740 

74 

742 

7<13 
744 
745 PLTRH 
T 8 ...­
747 PLTCH 
748 

749 

75U 
751 
752 ­
753 PLTDG 
7~t4 
755 
75b 
79 

758 

75'3 

76& 

-i;1 
762 PLT062 
-;""~:;:

r4 
765 
766 
-87 
7t·B 

763 

770 
-71 
772 
77'3 
774l 
775 
776 PLTCiG9 
';'77 ~ 
778 ~~**~*~*~*~~~~~+*~+-i-+*~~*-+**+ 
m .. 
700 DATi:I 

81 • 
782 ~·~~~~~~~~t-+-+ • 

7S3 ­
784 ­
7t;5 - SCR£rn CLEAR TH LE 

7S7 TiHTAB DFB 5.L0, 20 . 30 

;"88 CLP.TAB DFB :i00,f·22 ,$66 ,.¥77 

7'8'3 ... 

T~O ,. 11Ut1BER CUll'IERS!Otl THBLES 

78! ­
1'92 I DTl=IBI Of8 1· t , SH ,.£ 4,.££8, 11'10 

783 tl0Hl82 DFB !:J,$0 , $0, -.:£Cr' 

<s ­
735 ... COi PLI CHT IONS Tl'lE:LE 

Listing 3 contimrnd 011 pa.go 366 

STA TEli?3 
L(1R ii4 1 
JSR ~ IAIT 
LOX Il l 
J~ POLX 
STA TEl1P4 
LO!' RTCLi": 
s·n. COLOR 
LOY TEHP3 
.JSR PLOT 
LOR TEHP4 
CHP RT't' 
BNE PLTRT2 
CPV RTX 
BEO PLTRT~ 
LOR RW 
LD'r' Rn\ 
Lu~; BGCLR 
STX COLOR 
JSR PLOT 
LDA TEl1P3 
STH RTX 
LOH TEflP-4 
STA RTV 
CLC 
LO RTX 
ROC RT'.' 
LSR A 
ST TEHPl 
LS.R .. 
HOC TENPI 
J5R T!HER 
LDA RTX 
CHP CH;, 
E!HE PLTRT':l 
LOA RT'!' 
OiP CH·~ 
E<l~E PLTRTS 
.JSR SCORER 
P.TS 

LOl'.1 CHCLR 
srn COLOP. 
w ,· CHX 
L[•A CH'>' 
JllF PLOT 

LOil OGlCITT .'I 
BED PLTO~~ 

STY THIP3 

LOX 41 13 

ST:. TEt1P2 

LDX OGCLR . 'r' 
srn COLOR 
L[I;; i4UJGt2-l 
STX TEMF'l 
LOI'.! 'TEI Pl , 'f 
-~..;
OEC TEl lP_ 
LOA • TEl'IPU ,'Y 
THY 
TX~ 
JS.R PLOT 
LO'T' TEHP3 
OEC TWPl 
BPL PLTOG2 
LOR OGCLR,'I 
LOI' OGCLR 1 . V 
STl' OGCLR,Y 
srn OGCLR+t . Y 
RTS 

F'LOT MEN lOCl=ITIOtl 

C0~1PARE OLD LOCATION ­
IF Sfl:HE DOH ' T ERASE 
OLD LOCAT!IJH 

tJOT Si:tHE - EP.i:lSE 

C1LD POSI TI ON 


AOJIJST FDR PROOLE Tli'IE 
• i:t?PP.O~ l . 5+. P0+P1 ' 

HA E ·~E GOT CHEESE! 

; PLOT C:MEESE 
; IMPUT CHX, CHY , CHCLR 
; OESTP.O'r'S A, Y 

PLOT DRAGm~ 

lHPUT 'r' f'OHIT5 TO DRAOOI 
DESTROYS i1 •X, TEI- P 1 , 21J,3 
S IH TrnES WLORS 



THE FOURTH SOURCE™ 


HEW FORTH PRODUCTS 
D Peuonal FORTH tor lhe tBM-PC by FORTH Inc. 

MulUtas~lng , tult screen editor. ltoa1ing pain! supper! , DOS 
me handler, color monl10r suppor1. tornk:ey complier. S300 

0 llilULTl-TASlltNG FORTH CPIM, Norths1ar &Mloopolls . 
A-FORTH by Shaw Labs. Lid . can operale your rn1cro liko 
a rnainframe. Prlnl , sort, and lnler·acllvly Input, all at lhe 
same lime $395 

0 FORTH TUTORIAL by Laxen & Harris . Two 8" CP/M dfS s 
with documentation and a copy or " Starling FORTH" by 
Btodle. The easy way to learn FORTH. S95 

O " And ao FORTH" by Hual\g Ao l ndeplh how·to book 
aboul FORTH Wrlh a ZBO frnplemsota \ion. Follows lhe Ii~ 
FORTH model. S25 

MORE FORTH DISKS 

FORTH with e<:lrtor, assembler. and manual. • Source P10V1ded. 
Speei1~ disk slzel 

0 APPLE 11/11 + by 0 PET" by FSS $90 
MlcroMolloo S100 0 TRS-8011" by Nautilus 

0 APPLE II by Kunge• S90 Systems• $90 

0 ATARI by PNS $90 0 6800 by Talbol 

0 CP/M by ~100 M crosystems $100 

MlcroMoOOl'l 0 6809 by Talbot 

D CROMEMCO' by lnrier Mfcrosystems $100 

Ac~ S100 D zaa by laborato•y 
0 HP-85 by Lange • $90 MiCJosystems $50 

D 18M-PC"' by Laboratory O aaa&/88 by Laboratory 
M1c1osys1erns $100 M c rosystems S lOO 

Enh•nceci FORTH wit'1: F-Floaling Point G- Graphlcs, T - Tutorlal , 
S-Stand Alone , M- Malh Chip Suppon, X- Other El<lras, 79-FORTH- 79 
Spedly Disk S1zel 

0 	 APPLE 11111 + MocroMolion, 0 TRS-8011 or Ill by Miiier 
F. G, & 79 Sl~O Mlciocompu e< Services, 

F. X, & 79 S1300 CPIM by Mlc:roMotion, 
F !!. 79 $140 D 8809 by Talbot Mlcrir 

systems, T & X $2500 HB9/Z89 by Haydon, 
T & S $250 0 Z8D by Labora!Oly M•cro­

systems, F & M Each $100 0 Hll9/Z!9 by Haydon, T $175 

D 8D&6188 by Laber atory 


Mlciosyslems,

0 	 PET by FSS, F & X $1 50 F & M Each SIOO 

CROSS COMPILERS Allow e.11tendln9 , modifying and compiling IOI 
i;;peed and memOJy savings, can also prod uce ROM able code • Flequlros 
FORTH d'ls.k . 

D CPIM $300 0 IBM• $300 

D HB91ZB9 $300 ::J 6086• 5300 

D TRS--80/I ~300 O ZBO• S300 

0 	Nar1hsla $300 D 6809 $350 

0 	 Ilg-FORTH Pf't>llr•mmlng Alda tor decompilin9, callfindlng, 
ancl t•anslatlng $150 

Ilg-FORTH Model ind Source, wi t printed tnstatlatlon Manual and 
Source Listing. 


0 APPLE I .5'14 0 BOBOIZ8t>" , 6 

0 BOB618B, e 0 H891Z89, 5'1• Each $65 


MVP·F<IRTH - A Publfc Domain Product 
MVP-FORTH rontalns a ke111al IOI lransportablllty, the FORTH· 79 
Slandaid Required Wold Set, \tie vocabulary lor tl\e instrUCtlO!I boo . 
STARTING FORTH, by Brodie , edl lat, assemtller , many useful 1ouQnes. 
and utJlilies. 

MVP-FORTH PRODUCTS for CPIM IBM-PC® and Apple® 
rJ 	MVP-FORTH Progr11NMr '1 Kit Including disk with 

documentation. All ABOUT FOfHH, and ST ARTtNG 
FORTH. Assembly source llstlng versions. $1 00 

O 	MVP-FORTH Diak with dDCL1meo1auon. Assembly sou1ce 
'lsUng varslon S75 

D MVP-FORTH Cro.. Compiler w ith MVP-FORTH source 111 
FORTH. $300 

0 MVP.FORTH Progt1mmlng Aids lor decompiling, 
call11ndln.g, and translaUng. $150 

0 	 MVP-FORTH AaHmbly Source Printed listing $20 

0 	 ALL ABOUT FORTH by Haydon. $20
* '* •MVP.FORTH OJ)flrales und111 a variety ol CPU's, 
computers, and operatlllQ sys1ems. Specify your computer and 
operalfng system. * • * 
FORTH MANUALS, GIRDES & DOCUMENTS 

D 	FORTH Encyclopedle by 0 Sl1r1lng FORTH by Ellodie. 
Oerlcl< & Baket A complete Bes! iris1ruc1lonal rnanua1 
programmer s manual to fig- available (soH cover) S1 6 
FORTH wtlh FORTH-79 0 	 St1r1lng FORTH (hard 
ralerences. Flow charted. cover) $20
2nd Ed. S25 

0 	 METAFORTH by Cassady. 
D 1980 FORML Proc. S25 Cross complfor with BOBO

0 1981 FORML Proc. 
 code S30 

2Vol. $40 0 5-ptem• Gulde to Ilg-

D 1981 Aocheslet Ucilv. 
 FORTH $25 

Proc. $25 D Caltech FORTH MIC'IUll $12 
0 Ualn9FOmM S25 D Invitation lo FORTH $20 
0 A FOR™ Primer $25 D POP-11 FORTH u,_•a
0 Thrudeci tnt6rprelw• Manuel S20 

L..nouages S20 0 CP/M U1er's Manual,

0 A IM FORTH UHr'1 
 MloroMoUoo $20 

Mtn1111I $12 0 FORTH-79 St1cid91d $15 
D APPLE UHr'e Manuel 0 	 FORTH-79 Standen:! 

MlcroM011on $20 Conversion $10
0 TRS-80 UHr's Manual , D Tiny PHcal In 

MMSFORTH srn Ilg.FORTH SlO 

0 	 lnatallallon Manual tor Ilg-FORTH, contains FORTH 
modal, g lossary, memory map anel tns1rucUoos $15 

Source Uetln11• of llv.fORTH, ror specific CPU's and computers. The 
lns1aJlatlon Manual Is required tor lmplement~tlon . Each $15 

0 1602 D 6502 D 6800 0 AlphaMb o 


0 8080 0 8086168 0 9900 0 APPLE II 


0 PACE C 6809 0 NOVA 0 PDP- 1 lllSl - 11 


<>m•r1ng lnlonnollan: Checli:, Manoy Clrdl'r (-obl<t ta MOUNTAIN VIEW ~R:.ESS, 
INC.), VISA, Ma~erC11ra or COO's acceptl!<I. NO bllti"9 or Ul'\pa°<l F'O's CalolOtM 
•e&lclen!s ad<j ,. "" Jax. Shipping cooto In US lnckJded In p<IC<O. Forelsin orden<. P>JV 
on US lund~ Oil US bank. lnctuda la handling and alilpplng ov Air : $5 1111 ea.ch Itom 
unoer $:!5 , $10 lor iracn llerri between $ ZS end $99 no $~0 Jo<~ 11 mover 
5100. M nrmum or<ler SlO All p<lce•an<l p<od~t• 'u1i1..-110 c.h1nge or w'll\<lrowa1 
Wilhout notice 6111 1 sy•! m OJ>Ci/o< s;ng1e ui;.et llainse ~reotTIG"t 1~ciu1r..o ix1 
some P1oducl5 
DEALER I. AUTHOR jNQUfRIES INVITED 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 	 (415) 961-4103 

C lrcle .31 0 on inquiry card . 	 BYrE Novembe< 1982 365 



Clrole -42 on Inqu iry card. 

Fancy 
Shmancy 
Elaborate microprocessor develop· 
menl systems cost a lot of money, and 
they can close olf your engineering 
options by locking you Into just one or 
two kinds of chips. Sound lamlllar? 
Well, read on -we've got a better Idea. 

Use your desktop computer; anyth ing 
that will run CPIM ' Is line. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families. and more 
are on the way. 

In two years on the market, our cross· 
assemblers have gained a reputation 
for quality, performance, and rellablll· 
ty. Hundreds of Industrial R&D labs 
and several major semiconductor 
houses have lound these products a 
fast, cost ·efleotlve way to develop 
their microprocessor software. We In· 
vile you lo join them. 

CP/M CROSS·ASSEMBLERS 

Extremely fast absolute assemblers, 
running under CPIM. Generate object 
Ille (Intel hex or Motorola S-record for­
mat) and list ing from standard assem ­
bly language tor the target processors 
listed. Features Include comprehen· 
slve syntax checking, 11stlng control, 
nested condlllonal assembly, and in· 
sert lon of external source Illes. All ver· 
slons listed have been thoroughly 
field-tested and are available now. 

XASM05 . .. .. 6805 
XASM09 . .... 6809 
XASM18 . .. . . 1602 
XASM46 ..... 8048141 
XASM51 .. .•. 6051 
XASM65 .. . .. 6502 
XASM6B . .... 6600101 
XASM75 ..... NEC 7500 
XASMF8 . . . .. F8/3870 
XASMZB .. . . . Z8 
XASM400 . . .. COP400 

Assemblers ... ... . ... . . $200.00 each 
except XASM75 . . ... ... $500.00 

\/Is• and Mas letcard aeceptod, Wo •hip on 8" 
s1ngle<IMsl1y ond So ltcarcl 5.25" dls~enn. As~ 

us aboul Olher IOrrnats. OEM INQUIRIES INVITED. 

• Iredemotlt ol Dlglla/ Re&earch 
+ rradflmer~ ol Mlc101al1 

AVOCET ,,,_ 

SYSTEMS INC. 

804 S. STATE ST.. DOVER. DEL 19901 
302·734·0151 
eve.:? 

J66 Novanbu 1m Cl BYTE ? uhlh:.llons Inc 

Listing 3 con l i1111ed , 

0C.ER: 796-" 
C£R:5E 14 7fl7 SCOTAS 

0CEC: 5E 0fc 798 
0CEE: 59 SS 79 
0CF0: 6E 14 000 
0cr2: 12 <10 80 1 
0CF4:5f tlR 802 
0CF6:6E C1A Se3 
BCFS: EiB CC 804 
0CFR: 5E 05 805 
0CFC: 12 uR 806 
llCFE: 04 C8 C5 007 TITLE 
0001: 8D 808 
0002:C7 Cl co 8El9 
0Ci05 : C5 
0006: 80 6 11J 
0007: CF CG 811 
0009: 80 812 
00A : 02 Cl D4 813 

0000 : 00 8 14 
000£.: RG 815 
000F:80 a 16 
00l0: C4 02 Cl 01 7 
liOl3: C7 CF CE 
0016:BO Q0 S 18 
0018 : 04 02 05 8 19 
001B:C3 CB Ril 
001E: 03 CO C9 
0021 :04 ca 
0023: 80 820 
0024 : Er2 >IF Bl 821 OQTil l 
0027:83 RF BS 
002R:B2 00 Bl 
0020:83 84 82 
01330: 80 00 822 
0032:U4 ca cs 82''3 
0035:03 A0 C9 
0038: 03 R0 Cl 
003B:A0 C3 C8 
003E: Cl 03 C5 
0041:R0 C7 Cl 
0044: CO C5 
0046: 80 
0047:C9 CE OS 
004R: CF CC DS 
0040: CS CE C7 

0DS0: Ril Cl R0 

0053:02 Ci 04 

8056: RC Alli Cl 

0059:R0 C4 0-2 

0D5C: Cl C7 CF 

01:15F : CE l:U: 

6081: 80 

0€2:Cl C.E. C4 


0065: R0 Ci CE 

0008:1'10 05 CE 
000B: CC C9 CO 

0DSE: C9 04 CS 

0071: C4 R0 03 

0074 : 05 00 00 

0077: CC 09 RB 

007A: CF CS 

007C:8D 

0070:C3 !:ti CS 

0DB0:C5 03 C5 

GOS.3 : AE 

0084: 80 so 830 

0086: 09 CF 05 631 


089: A0 C3 CF 

008C: CE 04 02 

008F: CF CC A0 

0092:04 cs cs 

0095:R0 02 Cl 

0098: 04 R0 RS 

009B: D4 CS C5 

000£:80 

00'.'!F: C2: 02 CF 

0002:07 CE R0 

00115: 03 01 05 

0oi:l8:Cl 02 C5 

00RB:R9 AQ 07 

00i1E: C9 04 C3 

00Bl : R0 04 CB 

80B4: C5 

0DB5: BD 

0086: C7 Cl CO 

00B9: C5 Ail 00 

00BC: C1 C4 C4 

008F: CC C5 03 

0DC2: 4=1E 

00C3:!30 80 836 

0ocs: D4 ca cs 837 

00C8;i:l0 C4 02 

00CB:C1 C7 CF 


DFB OGt+OGICNT, 20 ;DRRSON 1 
DF8 OO ! +OSlCNl .113 ;SPEED lT L1 
OFB DG!+DGCLR , $99 ;FUIS:H l T 
DFB 002-+DSlCNT .20 ;QRAGOH 2 
DFB CH ICHT,128 ;CHEESE 110\JES 
OFB OG l+OGR!<0 .1 0 ;001 STAYS CLOSE 
DFB OG2+DG!CNT . 10 ; 0(';2 110 ES i'"l'.ISTEfl 
OFB OG2+DSCLR, SCC. ;062 FLJ:ISHES 
DFB 061 +OGfCNT.S ;OGl HOLIES FASTER 
OH; CH!Ct~T, 10 ;CHEESE 110\JES FASTER 
RSC "THE" 

OF8 [,fi 

RSC "GAflE" 


DrB C. 
MSC 1•0F1

' 

DFE CR 
t:ISC '' RRT" 
D-8 CR 
ASC "~ " 

FB CR 
HSC " ORAGOll" 

OFE CR .se 

AS( "TRUC. • SH !TH ' 


DFB CR 

ASC "2/ 13182 1342" 


OFEI CR, -s0 

RSC "THI S IS A CHASE GHHE" 


OFB CR 

ASC " rnUOUHNG R F<RT , R ORAGOt~ . " 


OF'9 CR 

ASC " 0 AU UHL! M lT£D SUPPLY OF" 


DFB CR 
f!SC "CHEESE." 

OFB CR . CR 
ASC "YOU COHTROL THE R&IT (THE" 

OrB CR 
i:isc "BROHt~ SDURP.£ ) l JlH 1 " 

DFS CR 
"4SC "6A1 E PAOOLES . " 

DFB CR, CR 

RSC "THE ORilGOtl rnHICH IS RED )" 


Usiing J contim1ed o" µn e J7I 

http:OGl+OGR!<0.10
http:002-+DSlCNT.20


INFOWORLD 
WES ABOUT 

PERFECTWRITER! 
Read for yourself 
what lnfoWorld 
said about this 
incredible word 
processor! 

''Perfect Writer would be my 
choice for a word processor in 
my home.,, 

'' Perfect Writer lives up to its 
name. This product appears to be 
o very solid piece of software. 
Text handling is convenient and 
versatile and you ore given 
an unusually complete set 
of comma nds.,, 

'' 'User friendly' is a trite, but true 
description of Perfect Writer.'' 

' ' Personally, I found the full­
screen text to be comfortable and 
in most respects superior.'' 

' ' The documentation is 

superb ... ' ' 

''I believe Perfect Writer will 
serve individual writers very well 
indeed.,, 

All quotes ore from lnfoWodd's Perfect Wdter '' I can recommend the pro­
software review, by Jahn Ford, June 14, 1982. gram as a model of clarity.,, 

AND WE'VE GOT IT 

FOR JUST $249. 


No wonder our phones ore ringing 
off the hook! After lnfoWorld went wild 
about Perfect Writer, it's become the 
hottest piece of software we handle. 

Why? Because Perfect Wri ter is 
simply the best word processor you con 
buy ot ony price and BOO-SOFTWARE 
is selling it for just $249.That 's $140 

TO ORDER CALL TOLL-FREE: 

off the monufoclurer's suggested reta il 
price of $389! 

Wha t's more, we ore the Perfect 
Writer experts - the first dea ler to stock 
Perfecl Wri ter in the entire United 
States! 

Whot does this mean to you? 
Product knowledge ond support exper­

tise you simply won't find any place 
else. Plus the giant inventory, fast deliv­
ery and commilmenl to first class service 
you've come to expect from 
800-SOFTWARE. 

But let us prove how good we ore. 
Just pick up the phone a nd coll us toll­
free. We're wa iting for your cal l. 

CHECK THESE OTHER 
800-227-4587 GREAT PRICES: 
lr1 Collfornia, <a ll ; 800·622 · 0678 
CA rc-sidcnts odd so les tcix . Wordstar"' $249 
Or write: (Boo-SOFTWARE)
800 -SO FTVIARE. INC dBase n·· $495 
185 Sorry Streol, Suito 1>820 

Son Fto ncisco , CA 94107 
 SuperCalc™ $199 ...._. Purcho.t.e orders. occepted. 

_:; Prompt UPS 3 day Blue Label •ervi<•· AMERICAlll 


co.,,.MQbl t8., tiy c w CQmmv"it•· CJ Coll for •hipping <har9 0> . eo!RESS 
11M1ru.,nc., fl•prl1'1ffl lrom lt.1ifOW6tkl PW 10•Circle 2 on Inquiry card. 



CAL.['THE COMPUTER-LINE"tM 
. · IN COLORADO 

We wish all our customers a very happy Christmas and a prosperous New Year. 

With most mail-order establishments, low prices are the bottom line. ComputerWorld International believes 
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. We offer toll free lines so that you. the customer, are ableiOialk to fully 
qualified computer specialists trained to answer all your questions pertaining to our line ot microcomputers. 
We are renowned for our excellent af1er-sales support and our promptness for delivery . Peace of mind and 
excellence in service is our pledge to all our customers. 

IBM Personal Computer Products 
PROFIT SYSTEMS INC 

QUADRAM CORPORATION 
TANDON DRIVE M<>del Oe!lctlpllon 

OlJA.DDOARO SPECIAL AOOJ • A!.yncntonous (SoMl·RS232C) Commun1 
n.. ~-. "*1'0'f bo¥d 1()1' 9\4t Double Sidedl Double Density cal<On Adaprer (oxpanoabl<> IO two Port<I
ISM 1e.ill,,llW"IQ .. ReBI T1mo Clock. Calortd~'lr
• 1111'1 8•PoncJatN ~~ eo 2501o: 320K BYTES STORAGE lw11h soltware) SI...,. ·­ TM-100----2• H';nd1r1lfiCm IRS2J.:n Mn.aj pon MICROFA.ZEA ADO J • D (SameOJ.S)AOO 3 .. w11.nuu1tt -1nSccooo 
ii CICX:k ca'.CI rQr • bv9'0tlfl9 "om 8 to 64.C: NOW ONLY A.s-,inchtonous Port SI• RAM d1Pdm'C! c.i. so 32 peg~°' r.t ll'l) 
!C"1.L • p1111 1 ~ a.nd CO'flpuleo.r lhClt1penOan1 $274 ADD• Parallel Pranter Ada?4er • Asynch,onous 
INTERFAZER 

.. ~.,~ fhiil'tll.irl. :san..a.l M!ri.U 
(Seoal-AS232C) Commuo1catJOn Ad1Jpl@1o1ttdpari1/lo.~r\.Al•v111lilb'fl SHIPPED ANYWHEREUsacl as • i;on·c11,.te ll'loh.lle V'().l "htit• ~~::t1~J~,'7!~o:/1 ~ 3~~al T1mo• Pmf1~! buller SCALI IN THE CONTINENTAL U.S A $1 

• Mutt>-Uat'f ?1)t'Ct1, Conoo* Call lorTM·100·4 4DD4 • D (Sam~Ml ADD• • with buolH~ Second• ~et"IOl!J~ 
• l~..tlle Dew;m lrtnrla.::. Asyni.!hronous Port S1 
- ~~ l\tl,.l~llf'I 

RGB• O<t!.I frilflster A~ COl'P\Ol"l!f TASC MASTER • 
SCAU 

Color Monitor 
• 600 Dots Horizontal ~E - 1 6 ln.1ct1tgan1 Pa1an~J Pnn1et and 
• ~6 colorn Myc.cruonou< IS""" RS;>32Cl

DAVONG SPECIAL! • Non-gla10 SGIO(Jl'l Co~mun1co1ion Ad.aptor SuUo' 
Systems, Inc. • Sh.nrp 1ook.109-ma1cties IBM to)lpandab:e 10 rwo A.5yl')(hronous Portal 
Dfacti,>.1kln: Princeton Graphic Sys1ems 16K Memory S:'
TN Do.·.-ong S'(Slltm!. kl-'4!t mor,' C..1 d d II CMri!""°"~ RA.I.I mttm01Y ..-..-p.JnWOf"I 

ONLY S599 with cable. XE ·&! t5.nme as) XE 1 6 w110 641< Memoiy SJQrd ~ \J$-Ct tn lht t£1.M Pcir$Qflill ComPu1er 
The ~ C.,d fnil)' bc,I til~ 1r1 MTf' i l'IHI S~slrm llOC "1!1 COm(llt..•1~11' XD· l6 iSamoas) XE· l6\llo 1U'IDu1 Hn Seeondcet'f\C)l)J'.tb'4>• in all IBM Pefl.onlJ Com,po,.llm s.ott•a1111 arni ,,.'tnt'-1111& on11 rui'il 

o1I 11\e Yrrlll Jl)MCI U IBM fNoft'\Ofy pi'cd.l(:l~ As)lnchronous Pon ~ 16.K Mamo•'O $2 
9-4KR.lMS.22'5 _ 1'51?K RAM S.t.!19 IBM SOFTWARE XD·64 ~Same.a$) XE·Q4 ""' 1tnbu1U-1n Second 

--25'1( """' '599 BUSIPfEiS.S ENTERTAtHMENl Asynchronous POt1 l&:K Memory) s;;
V'/ORUST .. R S21l•J GA.Li\CTIC ,, TlACK $2• 

Hard Disk System for the 
MA1lMEAGE s 79 lQRI( I !-"9 CE· 12'5 E1epans,on K11 Asynchronous (Sena.I­
TA)C MM,A.GER S100 20RK II $..~J 

2YJK VtSICALC Sl89 DEADur~E s.>• AS232C) P0<1110 bo u>oo w•ltl ADD 3 • 
IBM ' Personal Computer. VlSITRHm \IJSlPLOl $;?~ CAll FOR UE.W (1.IOJ fS ADD• - TASC MASTEJ~XE· 16ond 

ONLY $1595.00 VISIOEJ. $•1!'1 "-l lJNAfAllt&le PFUCE'S ~E -6-1 ) s.;;s 
&ASYFfffo'.Cf tVE T at•d G J()YSTICh 'S S.U9S ADDAAM • tSaJflt!as)A.DD3- w1!hrncrn0tvOooc"PI'°": "CGOlJNfltlG SYSTf:'°' ...,.. AQA\( At.D 

Thi o.t~-ano Syslto,tn ! H11td Ot.:sk l>l\'tt 1'1~ (O"'l"Yltf'lotll'I( f lf'li.1dt!: Uloe !)f!o=oiid SUPERCALC S2•< [\IE P.A OQl [S $?)~!> expandable from &U<. to 2561'< 
1 1~ dd: 'Of;:ahOn Qt lho lllM Pfq.Qn.al Computltf r;ha,;~1 . Df'O"tw;!.lno moto SUPEP'1'YRlfER s.:ia~ 6~K V(!"l$JQr\ ;;.:; 
~ XI Wll(Mi "" c.N)IKlfY OI I ·~ di1J.l)t!e DI.us Q!Hlitl ~ Df\CI CAI I. '-en $0/lWAt'JE: NOT' 1STED 
rehab•.ty 

.o.uor~AM IS.amu as) ADO 4 • w1U• me:moryTt'll 0Sl-5I01 Sp(IQT'"I a Q)tnptlbtM! ,.,...-.11 rBM "°"""illlll!' Ord i<ti~'01s tOM M.AVN ili~D ELEC"'O~ICS
DQS• fhc S)Sltlm l~IDS a/1 nec05S011ry t"Onlporenl> Jllld !..<)0h¥aJ'0 IOI' f t:lpC!y f.A"'lk Conlf~O• '1'11111'1 Dilfl1!1ol 5229 EllTc ex.pn.nCf.3blc rroni Q.!IK to 256l( 
1R$1llllllt.IOfl H1owv Disk C:o1woll11r Y111lt't s.eoi111o S2'50 Gin< ..,.e,sron s.: 
12 MEGASV1ES STORAGE $2195 00 

Peripherals For All Computers 
PRINTERS 

NEC 
Spnw~t 77H) 7730 
B<l23• 
l!_PSOtl tGral!r-.u: P~..u1 j 
I.IX U0 
t.4)(-80F1 
MX·IOO 
OK10AlA 
BO no DK'!Of 
60 •11'1 t1•'101 
82.A rio uactot 
B2A~1t L\tt;Ot 
03A 
64A i;::.ral~I 
&-IA.11 ..•it:­
2K0ut'pr 
Gt~8.1A...6.lA 

C-ITOH 
FID WOid O<Jallly Printer 

• 40 CPS Pnnt•ng 
• Letter Quah1~ o.iccclfe"Ce 

Now Only $1395 
Pro..wrtlH IZQc:pt. ~Pa.111 llul ~ 

Prowrlhtr • 20cps (Par.alWI SC!Nlll 
Ptowtl1•' 036 COiumnl P.atilliel 
Pr1JW rl,H (13G '°lumnt Pa.r~I Seu.111 

~339 
s ....9 

s 339 
• J'9 

s '"' !. •79 
$ "*" .S•O:Ml 
S1119.,,." 

SMITH CORONA TPJ 
Daisywtieel Lener Ouall1y 
NOW ONL V $589 

~ 4Ei0 
s (J.1'!J

' ... 
$ '149 

All Ep!oOSl HEC C·l10ti Ind OllCIDATA dot m1l'J1 .. l)l~t!f ptlC~I quowo 111r lt')I 
imrned&lle d~Y"Pl° inc.1u11.... C>'I lh~ lf'l$lll',)f'l(.(t ......1 rw"JJ+r19 chM"()llt 
tM'T'EGAAL DATA SYS1E.MS 
PFtlSf-' I :l2 !AMCM pirtlm ""1h 31 Op!DM. 
• 200 '115 Spnrn Modi! 
• •...:o6ot or111""'0 

.,:~~~{r,.:::--0~ • F=~lrm;tof tNCJ 

MO NITORS 
Zenith ZVM · 121 Phosphor. 15 MHZ 
NEC 1201 Phosphor , 20 MHZ 
NEC 0112 Compos.to . Color 
NEC 2 11 2 RGB Color 
Amdek 300 Phosp110r 
Amdek Compos1ta Color 
f;rndek IBM Compab•ble Color 
BMC Green 
BMC ComPosll!!. Color 

(All BMC moMOIS have 
12 monlh rep1acemen1 warran11esl 

Pnncelon Graphic AGB Color 
For IBM 
Elecllohomo RGB 
e1ec1ro1iome IBM Cable 

MODEMS 
Hayes Smanmod!!m. 300 baud 
Hayes Smartmodem. 1200 baud 
Hayes Chronograph 
Novahon Cal 
Nova11on D·Cal 
Nova1mn Auto Cat 
CERMET EK 

1200 baud modem 

s , 19 
$ 179 
s 3.35 
$ 699 
s 179 
$ 349 
s 749 

DISKETTES (5 1
/ • Inch) 

SCOTCH WITH PLASTIC LIBRARY CA SES (Boxosof I l 
(48 Track s.1ngle·s1ded. double density) S26. 

VERBATIM OATALIFE SS DD IBoxos or 10) S2~ 
VERBATIM DATALIFE OS DD (Boxes or 101 539 
ELEPHANT DISKETIES SS DD (Boxes ol 10) $23 

s 891--~~~~~~~~~~~~~~~~ 

$ 279 

$ 599 

s 749 
s 49 

$219 

Telev1deo 91 O 
Telev1d!!o 912 
T elev1doo 920 
Telev1deo 925 
T elev1deo 950 
Adds Viewpoint 

TERMINALS 

Call 101 Visual T erm1nals 

$529 1----------------­
$169 
$145 
$165 
$2'09 

SCALL 

TSB02 
TS802H 

TELEVIOEO COMPUTERS 

TS806 (Multiu ser) 
TS800 

S2 
S• 
$5 
S1 



Apple Computer Products 

CALIFORNIA MOUNTAIN 

COMPUTER SYSTEMS HARDWARE 
"'.'H)~'1r.o:: Sert.11flil S13.S CPS ~h1· Funt1H:fl Ciuo $'€i9 
1-400 GPtD CIEEI: 4$111 Int U3$ Th4 Clrx:.. 5.229 
74:'0 An.t 10 Chg COl'l'l'•Rllt ' 'J9 S;ioen_. .er s • 5~ 
n11 ~-,nc 5611 (Tennl $135 Mus.or Srsiem S,119 
1112 S•,l'I(_ 5en11) In! 
;n ' ~· P.•1111e• 1m 

$tA.9 
s109 

E1 p.a11~on Ct\l~:u:J 
RQm.i."lf'I 

$§99 
$13!1 

CMIJ\O.lr MoQult S SI~ AatnPiui j14'9 
Pro:;r~ Tll'l\ie'f 1 99 

MICROCOMPUTER BUSINESS INDUSTRIES 
eft·1;1~~d· Clock Caro 589 

CALL FOR PRICES ON 

MICRO-SCI, RANA, 

FORTH DIMENSION 

APPLE COMPATIBLE DISK DRIVES. 


WE CARRY THE REVOLUTIONARY Hard Disks a·· Disks GAME ARCADE BOOTH FOR 
for Apple. TRS-80 SCALL ATARI ANO APPLE COMPUTERSJ 

CALL FOR INFORMATION ALSO AND PRICING 
APPLE ADD-ON 

(The Ulllma1e graphics interlace 40 Track Compa11ble D11ves 5299 

- cabl Parallel and Senal) 
 S119 --------------------t(See adver11semen1 1h1s 8y1el BUSINESS SOFTWARE MODEMS FOR APPLE 

VISICORP, IHC. STO'-IEWARE Hayes ~ 1c1omoou.m II 	 S269Deok1o.p P'an UI $229 DB •a$ter 5169 No..,i:mon Apple C~1 11 	 S299Des>.1op Pan II $189 DB Uh ti Paci< S 69 212 App o Fut• OUlllC• llO• A.pp.e Cat ill80 COLUMN CARDS FOR APPLE v..,1,1.,.. $189 MICRO PRO 	 $329 
212 App'e Cm 	 S629

Wesper 80 Card 	 S259 VIS•plOl S1S9 ApploCPM 212 Siano A.lone Al.to Cat RS23i S599 
V1s1on 80 Card (V1s1a1 S269 v 5'141.lnd Vrs1ptot S22'9 \'JC*ld Smr $219 

V1s>de>. St8'9 Suvo~ Sor 5119Vldex 80 Card 5249 	 MODEM SOFTWAREV•s.:tetm S 79 M.i11 Mc 1ger S 79 
v~s.rt:a•c J-3 $18!l DaM S:af S.179 V;5-1ferm 

V s.pak $539 Spe. Sla• S• 19 Tral'l.5-Cnd II 
RAM CARDS CalcSrar S1!9 !Complete W>lh a FREE •ubsc.,p11on -o 1ne SOURCEl 

DaYang 16K Ca1d s 59 i--~~~~~~~~~~~~~~~~i--~~~~~~~~~~~~~~~~--
~1e<osol1 16K Card Sl 29 APPLE WORD PROCESSING CPM FOR APPLE 

MtCTMOi1 ZBO Sottcarc::3 S:.?69On line's Sensat1ona11 
Serffnw11te1 II 	 S59 1-----------------------
Sillcon vau~~ A""oci•t•• 	 MISCELLANEOUS APPLE PRODUCTS T AND G PRODUCTS Wor-cl Hane e, 11 S159 Enhance1 II 5119 

3ame paddles s 29 L15t H3n tit S 79 Dan;a oi\pp ,e Fan s 39 
Jo~ Suck s JJ Cati tor CO"lt.nvntcl Oa~.n 5 Broccrcunil Aufcmom~ S·mu 3· S"o R MOd S'17 !15 
S!!lecla·port Expandm s 49 lion$ Av11n•·Qi1rOe Eoi..·W.11e Of"': .. ~r HllwJfO S.i1~:s.Sctn!-IOIC sys~cm S31J0f s 79 

Synerg•s1 c So~.iie etc 	 V1dcx Func1ron Smo s 69 

NEC PERSONAL 

COMPUTER PRODUCTS 


PC·8001A 	 Keyboard and processor uni t. including 32K Ram, 24KB N­
Bas1c Rom. cassene 1ape recorder interlace. parallel pnnter 
interlace, display 1n1ertace S749 

PC-8012A 	 Modular expansion unit, including I 0 bus extension d1skerte 
adap1or, 32KB Ram. real-lime clock. 6 pnonty in terrupt levels. 
6 slots far add11ional boards S4 79 

PC-6023A Doi malmc pnnler-100 cps. b1direcl1onal pmmng. proportional 
pnnter S499 

"C·8031A Dual diskette unit. including 1wa 163K byte dis ene drives 
in terlace cable. enclosure and opera11ng system S749 

'llEC General Accounting System 5259 
'llEC Accounts Receivable System 5259 
'llEC Inventory Con1rol System 5259 
'llEC Payroll System 5259 
1.JEC Job Cost System S259 
NEC Benchmark Word Processing 5329 
:EC CP M Operatrng System 	 5125

1\jEC Report Manager 5135 
)ala Base S-159 
We carry 1he entire line at NEC BPI sottware 1or lhe persona computer 

ATARI Computer Products 
ATARI 600 Compu ter S675 ATARI SOFTWARE 

8 l O Disk Drives S459 Conversal1ona1 French German 
850 lnter1ace MQdule $189 llal1an Spanish . each module 
830 Acoustic Modem $169 Touch T yp1 ng 
6K Memory Module s 89 Asteroids 

32K Memory Modula s 99 Cen11pede 
Paddle Controller (Pa ir) s 19 Moss11a Command 
Joystick Control er (Pair~ s 19 Pac· Man 

Space Invaders 
Sta• Raiders 

s 49 
S19 95 
535 95 
S35 95 
$35 95 
$35.95 
535 95 
$39 .95 

Call for prices on 
APPLE COMPUTERS 
FRANKLIN ACE 1000 

BASIS 108 

Call for prices on Northstar 
and Texas Instruments products. 

Please call or wrlle lor 1nformat1an Please call orwrite for our catalog. 
IN COLORADO (303) 279-2727 or (303) 279-2848 

CALL "THE COMPUTER-LINE"™ 
SHOWROOMS:1-(800)-525-7877 
1019 6TI-i STREET 
GOLDEN, CO 80401 COMPUTERWORLD INTERNATIONAL, INC. 
1140 S. COLORADO BLVD. 

ORDER DEPT.: 1019 8TH STREET, GOLDEN, COLORADO. U.S.A. 80401 DENVER, CO 80222 

TEAMS: RETALUMAll ORDER: ADD 1 ~9 SHIPPING (MINIMUM $2.SOf · UPS GAOUNO. WF. HONOR All MANUFACTURERS WARRANTIES ANO 
EXCHANGE FAUlTY GOODS IMMEDIATELY. SPECIALISTS IN APO AND INTERNATIONAL OEllVEAIES. ALL PRICES REFLECT A 2-9% 
CAS~I DISCOUNT. PURCl-tASE ORDERS FROM ORGANIZATIONS WITH GOOO CREDIT ACCEPTED. 10% RESTOCKING FEE ON , 
RETURNED NON·fA.ULTY GOOOS. 



Express yourself 

past check-in lines onTWA. 


With TWA's Round-Trip Check-In and Advance Seat Selection you can express yourself past check-in lines. 

Express yourself straight to the gate and ... express yourself straight to your seat. 

Its easY- with TWA's Airport Express 

and the American Express Card. 


Noth ing gets you past check-in lines and 
through the airport faster than TWA's Airport 
Express ' . And that's because with TWA's Round ­
Trip Check-In ", Connection Check-lnsrn and 
Advance Seat Selection you can get boarding 
passes and seat assignments for your ou tbound, 
connect ing and return flights before you depart. 

So on your trip home you can go stra ight 
to your seat on the plane. Instead of straight to 
the back o f a check-in line. 

Next trip, ask for TWA's Airport Express. And 
express yourself past check-in lines. Call your 
travel agent, corporate travel department or TWA. 

Express yourse.lf with 

the American Express Card. 


Traveling is easy when you carry the American 

Express Card. Use it to charge your TWA tickets. 
car ren tals, hotels, meals. theatre, shopping. 
almost anything you need while traveling. 
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Clrcle 313 on Inquiry oard. 

Li.stit1g J conlimwd: 

OOCE:CE A0 AS 
0001: 07 C8 C9 
0004:C3 C8 A0 
ll007 : C9 03 R0 
000R:02 CS C4 
0000: A9 

BODE: BO 838 Ora CR 

000F : CS D3 A0 839 RSC "IS CHi:isrnG ~·ou . " 

00£2: C3 CB Cl 

00E5: 0J C9 CE 

00E8 : C7 1'10 051 

00EB: CF 05 AE 

OOEE:80 80 840 OFB CR, CR 

00F0: 09 CF 05 84l RSt "VOUR OBJECT IVE S TO El=lT" 

OON: Ol R CF 
00FS: C2 CA CS 
90FS: CJ 04 CS 
(l0FC: O~ C5 H0 
OOFF: C3 03 Rf.I 
0£02: 04 CF i:l0 
0E05:CS Cl 04 
BE08 : 80 842 
0E 
OEB 

: C.I o- i:i0 
: CO 05 C3 

$43 HUCH ( I EESE. ( 'r'EllOl 1" 

0E0F: C8 M C3 
0El2: DS C5 CS 
0£15:03 C5 1=10 
0E18:AS OS C5 
0EJB: CC CC CF 
llEIE:07 
BEIF : SO 844 OFB CR 
0E20: D3 Ol OS e4S ASC "s.G!LJRRES > RS ~·ou CR!'\ l"N L..E 
OE23 : Cl 02 CS 
6E2 : 03 A9 R0 
0E29: Cl 03 A0 
0E2C: 09 CF (;5
0E2F: R0 C3 Cl 
0E32: CE RO O? 
OE35: CS C9 CC 
ee;.,,e,cs 

E39 : 80 846 DFB CR 
0E3fi : Cl O& CF 847 RSC "filJOlOIN~ THE ORAGW . ·• 
EiGO : CS C4 C.9 
0E40: CE C? AB 
r.E43 : 04 CS C5 
0E46: fi0 Co.! 02 
OE-!9: Cl C7 CF 
0E4C:O:: Rf 
OE4E : 80 80 840 Or CR . CR 
0E5'3 : 09 CF OS B 8 asc "VDUR Tll1E LifHT: SO SECOllOS . 
uE:s:3: 02 AO 04 
OE56: C8 rn C'5 
OE59 : ~ CC C$ 
0£5C:C.U CS 04 
0E5F: BA fi0 B6 
0E62: B0 00 03 
OE65:C5 CJ CF 
0E68: CE C4 03 
0E8B:AE 
3E8C: 80 ao 850 OFB CR . CR 
0EGE: Cl i:l0 07 951 ASC. "A 

E71 : CI 02 CE 
0E74 : CS CE C7 
OE77 : i:l0 >ID >10 
&E?A : CS CS ftO 
0E70:0S CF 05 
E80 : fl0 C? C5 

0ES3: 04 A 04 
0E8B:CF CF 
0E88:80 85'2 uFB CR 
C!EW: G CF IT 853 RSC "GOOD , THE ORRGuH 1lil'I' SEND" 
OEBC: C4 AC R€! 
0ESF: 04 CB C5 
0E92: M C4 02 
€!E95 : CI C7 CF 
0E9B: CE A0 CO 
0E8B: CJ OS A 
0E9E: 03 C5 CE 
0EAI : C'i 
0ER2: BO 854 OFB CR 
IJIE.ro: CF 02 855 RSC "FOR R£UIFO EMEPTS. . " 
nEAS: R0 02 CS 
0EA9: C'9 CE C6 
OERC: CF 02 C-3 
0tftF:C5 CO CS 

E62 :CE 04 03 
EiEBS:RE 
0EBS:80 BO 856 OFB CR. CR 
0EB8: CI 04 857 ASC " AT ANY TlHE• IF YOU ~IISH TO " 
0EB8 : C1 i:;E 09 
0EBE: RO 04 CS 
OEC I: CO C5 AC 
0EC4 : R0 ts CS 
0EC7 : R0 09 CF 
0ECA:05 i'.IO 07 

List ing 3 continued on page 37.2 

Call for MTI'slate 

price reductions. 


Ask about our "QED" discounts. 
VI A · MasterCard orders accepted. 

V!DEO TERMINAL ~,Tc!, 

VT 100 OECKope.--·---·····-··- 5 1595 

VT t BX Personal Compu1lno Op lion 2391> 

VT 101 DE Cscopoe ..................... .. .. . ... 1195 

VTl J 1 DECscopu .•.•.••••••••••••••••••• ••••• 174 5 

VT132 DECscope ____.......-.... 1995 

ADM 3A ldumtJ 1..-mrnatl ··--·..·-·-" 595 

ADM 5 {du mb Wi •h visual •mibUtesl 645 

ADM 3 1 ltwo009e buHorl ................ 1095 

ADM 21 Oull edlringlvhua l 811ribule$I 690 

ADM 22 (•rgonamic/!!<111/vlsuol ou.1 

ADM 24 l••gonomicll!l'•phlc:sl256 fifol 

ADM 3Z(otgonomicADM 311--· ­
AOM J6 (DEC sy,~em termln I ~ ............ 

ADM 42 18-pago buHor avaltabl•I .... . 
T l 940 (high perlorm•nce. l ·p•go bufferl1650 

'"la::4tl tint! Esprit " .. - .............. ····~~····· ·..-..-m- 57·5 

H~zell l ne E><ocutlve 80 fylodel :20 ..... I 34!> 

~laztlti n• Exoou1lw 80 Modo>I 30 ..._ 1&95 


GRAPHlCS 1 ERMIN AL 
VT 125 IDEC RoGIS flrm\l\Ol"'J ........ J2BO 

vr 100 IT•k ironl• 4010 emulGtlon) 3250 

ADM 3A ITektronb 40 10 ~muln 1ion l 1 795 

ADM S (To k1ronl• 4010 • mulallo n) 1845 

VT100 ""1Tl810 plo~ jTeki<anlxemuJ 5920 


300 BAUD TELEP RfNTER 
LA 34 ·AA DECwri ter IV ....... .......... . 1095 

Dloblo 620RO spl jl•ucr qualilyl ~ I 386 

Dloblo 630RO •Pi notHt~aondibJc ) .• 2095 

Dlabfo 630RO Ue11•1 qu.alltyJ ... .. ... .. 2295 

Dla blo 630 KSR Ue 11<r quoll ty) -· ­ 2695 

Tl 743 lportabl• 1herrnal printer) _ 1190 

T l 745 IP«t./bufl t·in coupl .. rl ......... . 1485 

Tt 765 lport./bubble/b·I cauplerl ••••• 1947 


600 BAUD TELEPRINTER 

EP•<>n MX·BO .. ~····-·--····--·-· 645 

T1 825 KSFI Imp.let ................ .. - ....... 1570 

Tl 825 KSFI PkU. .......... .......... ...... _,.. 1795 


1200 UAUD 'l' ELEPRINTER 
Epson MX·IOO-~ ..~...... ,.,................ 895 

LA 120 RA !receive on!vl ................ . 2095 

LA 120 AA OECwril« 111 .......... -.... 2295 

LA 100 AO lon11prin r ....... ............ 1975 

LA 12·A IPort./mod em/coup'•rl ..... .. 2640 

Tl 783 laOl"tObl• tJ1armal prln tor) ....•• 1480 

Tl 785 (port./bullHn COUPll>r) ..... ...... 1750 

Tl 787 (por1./ln1omal modeml ••••••••.. 2 125 

Tl 8 10 ROimpoct............................ . 147S 

Tl 8 10 RO pkg. .................. -·-····-· 1650 

Tl 820 RO Impact .................. ., .... _ .. 1850 

Tl S20 AO pkg. ............... -.............. .. 2025 

Tl 820 KSR lmpoc1 .............. ............. 2025 

Tl 820 KSR Pk9. ............. ... ~.... ..... 2195 

loot Sl01)ler JIO b11 111stic -·······-···-· 1945 


2400 BAUD 

0.taproduclS M 200 12400 boudi ....... 2595 


QATAPROD CTS LINE PRJNTER.S 
B-300 1300 lpni Bond Prln1erl ............ 5455 

EJ.600 1600 lpm Band Ptln1erl ....-..... 6.930 

8-1000 11000 lpm Band Pnnt"'l ,....... 11330 

eP.1soo (1500 fp"' Bond Ptln te•) ...... 19700 

(Con.1roll•n i!Vi1ilt1bl~ lor mou mlnffi & mierot) 

ACOUSTIC COUPLERS 
Omnltec 715 (300 baud orig./full duple><) 170 

Omn ltec 710 (300 baud orig/half & full 1 242 

Vadlc VA 341 J (JOO/ 200 orig. l ....... 845 


MODEM 
GOC 103A3 1300 baud Belll .............. 39 & 

GDC 202S!T (1200 baud Ball) .......... 561) 

VA 3212 (B• ll 212-A oomoatlblel ·-· 825 

VA 3451 (orig./ans. 1ripl• modemJ .... 885 

VA 3455 (1200 baud orig.Ian!.) ...... _. 770 

VA 2450 !Boll 201 comp).................. 725 

VA 103 (300 beud modompl\04'el -- 235 


11 Pl••n 11111 fot quot•tion. 

A pplica lions Specialists & Oistribulot$ 

Q.irnputer Terminals, Peripherals & S)'Stems 


NewYork: 

516/ 621· 6200. 2121767-0677,51 449-5959 


Outside N. Y .S: 800/645-6530 

New JerM?y: 201/ 227-5552 


Ohio: 216/ 4.6-1-6688 

Novnnbu 1982 ® BYTE PubUcot!<>ns Inc 371 




l 

.- ~1 

··-A Scotcli 
~ D ISKETIES 

Wrh e lor our SAVE 40% comp~ete llot , 

• r Spa<:lly ooft, Prlc o/ 10 
/4 10 or 16 !l&c'!or 

#744 1 ofdal•gl d•m• , .......... •26.70 
17440 1 1ld1l dbl dens .. . . . 31 .20 
#745 2 •lde1/dbl dom• . ..•.. • • , . , 38.40 

5 1 I 

8 •, Specify oo h 
or 32 .s.ecto' 

#740 1 1idtl•(ll """" . . 27.30 
,lr741 1 tldtldbl don• ...•.. , •.... 35.BO 
6743 2 o~d•• ldbl dens .• •...• , 43.60 

CHECKS - VISA - MC - C.0 .D. 
/313/ 777- 7780 ADD $2 SHIPPING 

l YBEN COMPUTER SYSTEMS 
27204 Harper Ave . 

St . Clair Shores , Ml 48081 

AuihClfli-c! Dltlrlbutar 3M 
lntorm.tlian Pr·OC'--H&ln<O PtOdUN 

Ci1cle 252 011 Inquiry card . 

$73.80* 
Single Board Computer 

11~~= · 

....,, •1'1 
ifilI.~ ·~
_

Circ le 483 o n Inq ui ry card. 

YOU'VE JUST ~~~ 
FOUND !I ' I*.,..

- t - . . ,·.-­ --­ -­ ~~ ·, ;_.. ..i ! :-:-. 
1~ ­ " ' _ ,., , 

THE MISSING LINK!
l-;;:;...:.­ -~I 

Co mputer S~opper is your link ta mdiv1­
duals who buy, sell and trade ocmputer 
equipment aml sottware among themselm 
nationwide. No olhe r magazine fills 011s 101d 
tn the marketplace chain. 

ThOUQnds of cost-consc1ous compu ter en· 
lhusiasts use Cc mpuler Shoppe1 e~ery month 
hroueh hundre(ls of clm1fied ads. ~nd new 
~qu 1pmen1 ad~eth'le1s ofter some of the 
lowest prices In the na tion. 

Subscnbe to Comp uter Shopper with a 
6 month trial for $6 or 12 months 
for only $10. Masle1Card & VI SA acce pted . 

CCm.PUTeR SHDPPeR 
P.O. Box F3I1 • Tllus~ine . FL 32780 

305 -269-m 1 

Circle 112 o n Inquiry card. 
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Lis ti11g 3 ro11ri1111~d : 

0ECO: C9 03 C3 
0ED0:R0 04 C.F 
GE03 : 80 B58 OF8 CR 
0E0'1 : 01 [15 (9 95-9 i:iSC " C!UiT, HlT ThE EbC KE~' . ' 
0ED7: 04 AC A8 
0EOO :CS CS 04 
0EOO : A3 04 Ci! 
&EE0: C5 RG C5 
0EE3: 03 C3 A9 
0EEG: CB C5' Ci9 
0EE9: AE 
0EEi:i: BO 80 860 DFB CR.CR 
OEEC: C.$ CS Hi3 861 AS.C "IF ','OU FE.El ~'OU PF'£ READ " 
0EEF: OO CF 05 
0EF2: A6 C-~ C5 
0EFS:C5 CC l=i•!I 
[•EFB: OS CF 05 
llEFCl: r:IO Cl 02 
~EFE : CS Rt• [12 
0Fl31: CS Ct C4 
0F04:09 i:IC 
()F06:60 862 OFB CR 
i;F07:00 05 03 86:?: RSC "PUSH EITHER OHE OF THE" 
0F0>i : C8 110 C5 
0F00: C9 04 C8 
!!F10: C5 02 AB 
0Fl3: CF CE C5 
0Fl6:1'.l0 CF CS 
~1s:i:i0 o" ca 
0F!C : C5 
OF !O:SD 86'1 DFB CR 
0FtE : 00 Cl C4 8 5 ASC "PRCIDLE BUTTOl-IS. " 
0F2l : C4 CC CS 
0F24: R0 C2 [15 
OF2i' : 04 04 CF 
0F2A:CE 03 RE 
0F20:0ia 8G DFB t0 
0F2E: 03 C3 CF 867 TSCORE HSC "SCORE" 
0F3l:02 C5 
0F33:00 868 DFB $0 
0F34: 04 C9 CO &&'3 RSC "T l IE " 
0F37: C'5 
()F38: 00 370 Or'"'B f.0 
0F39: 09 CF OS 871 TTHOLIT ASC " YDl!B TIME R~N CilJT" 
0F.3C: DZ AO 04 
0F3F : C9 CD C-5 
0F42 : A0 0.2 Cl 
0'F45: CE i:10 C.F 
0F48:05 04 
0F4r:l: Ba 00 97~ OF8 CR ,$0 
0F4C: 04 CS C5 &73 TOGGOT HSf: "THE ORllGClll CAUt:.HT YiJtl " 
0F4F: A0 C4 02 
0FS?: Cl c- CF 
0F55: CE A€I C3 
0F58: C1 05 C7 
0P5B: C8 0 4 A0 
0F5E : 09 CF 05 
0F6l: SD 00 
0Ft>J: DS CF OS SC.Of':E '' 
0F6S: D2 i:JO 03 

0f'6~: C3 Cf' 02 

0F6C : CS A0 

0F6E : 00 376 DFB $0 

0FGF: AC AO C8 877 T SC RSC IGH Sl:ORE 

0F7.?: C9 C CB 

0F75: AG 03 C3 
0F78 : CF D- C.5 

€JF 7B: OO 

OF7C:00 878 OF8 X0 

OF70 : 013 !n [•3 B7S TPlJSH A'SC "PUSH E!TJ.!ER BUTTON TO PLl=IY i'.!Gf.l lN" 

0F$71: CS A1j -5 

OF~ : C 04 1::a 

0FB6: C5 [1· AO 

OF38: C2 OS 04 

0F8C. : 04 CF CE 

OF8F :A!3 04 CF 

0F92 : R.J Ou CC 

OFS5: CI D. M 

•F9Ei : O C";" Cl 

0F-B: C CE 

ilF90: ~0 880 OFB te 
OOGC HDDl=ITOR Et.CL?. H!J E;U~Y. 10 CHl'..LR 

ll CHWT 0919 CHEESE.? 12 CHI CNT 0852 CHllBTl1 
.-<ii40 CHKT!l l OF CH'/ 24 CH 0E CHK 
Gi:IE4 CU CI 0C2 1 CLRU<G !JC 1 3 CLRSCF:t 4 li"ICJ5 CLP.SHT 
OC OC CLP.TAB OC !D C.LRT06 0c.31 CLRT08 30 COLOR 

SO CR .25 CtJ ?002<1 Oi:ITIH 0R7F OELIWJ 
GA?E oa.A' 5~ DGL 60 062 €1%8 DGEIITE 

08 OGCLR 00 [11~cm 0R 06 l1E OGICNT 
eF O&RHO Mi:l7 ENOG/"1E2 0.-'3AF ENOGI IE3 "1979 EHDGhE 
~El E~ 68 Hl $LO FCSS HOIE caeo KSD 

-:-ce 10 K!JB:; TRB 05 LD6 OOF9 tlHl ~ LP Cl)'33 r•trnSET 
0 07 HPY12S 0902 l·~JE C'H2 0907 HlJEl'. H3 MC;? HIJEC.H 
0R l t1VEDG2 0>1iJ2 H E'OG3 0H1 2 HIJEOG'l €!All HIJE.OGS 

http:CAUt:.HT
http:0Fl6:1'.l0


Listing J conhnucd: 

01=12.'i: 11\JEDGS 
0844 t<El.iGl'.lHE 
OOC'O POL:< 
BCR3 ?LTDG 

7F PLTRT3 
~SSS ?RHH0 

ecs F1.&PRNT2 


FJBCO RGPRNT3 
-+E RtlD 
0D ~TCLR 
06 SC-0 .E 
04 sec, 

0890 &LOf'RT'3 

03&1 s 10 

0A70 TAAGET9 


15 TEl-iP2 
Bi!! Tl 11'E 


00-2A Tl tiER9 

0Fl0 TM 

€>FS3 T'r'$C 

2.0 <lwLFT 

r.i- II· E 
( srnRE 
68 OC..CLR 
(1D RT(L-.
•Jc D6P.AD 
,:::; (J_ 

lo TE!iP-t 
2~ CL • 
.;.e OG2 

C'844 NEl-15W1E 
B'.:JF'3 I AWL? 
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illusion . With everything from the in­
structions to the display of the char ­
acters, the litt le touches heighten the 
game's quaJity. For example, in the 
instructions for Space Invader , a 
letter Y is printed upside-down and 
an in vader rushes out , drags the 
offending Y off the screen, and re ­
turns with a right-side-up Y as a 
replacement. In Pac-Man , each mon­
ster i given a slightly humorous 
name. Each of these ploys helps the 
player to become more involved in 
the world of the game. 

ln developing Rat and Dragon , l 
spent considerable time on the in­
structions - not in programming 
them, which was easy, but in writing 
them, laying them out on the screen , 
and making sure of their clarity . The 
result of this work is a feeling of high 

quality from the very start of the pro­
gram. I even wrote a special routine 
to print the instructions slowly, letter 
by letter. Experienced players can 
bypass the instructions by pushing 
the paddle button to s ta.rt play. 

lots of colors and fantastic details 
in your characters are not always 
necessary . If you try for a realistic 
look but can 't quite bring it off, your 
game may suffer . Most game players 
accept a simple representation of the 
game's idea as believable. Space In­
vaders sold worldwide in its originaJ 
one-<:olor version. Pac-Man, for all 
its bright colors, gets by with very 
simple monst~s and an even simpler 
Pac-Man . In both games the basic 
idea, the complications, and other 
smaU touches , not the details of the 
animation, make the illusion believ­
able. 
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Perhaps nothing is more frus trating 
to game players than to have a pro­
gram end because they hit a key acci­
dentally . The Rat and Dragon pro­
gram can be s topped only by hitting 
the Reset or Escape keys. Another 
nice feature of the program is that it 
ensures variation in the game by 
using a different series of random 
numbers (affecting the placement of 
the cheese) for each play . 

Such distinctive features are often 
overlooked because all the designer's 
effort is directed to other aspects of 
the game. These details, however, 
seem to make the difference between 
a popular game and one that gathers 
dust on the shelf. 

Summary 
When you decide to take a trip , it 

helps to have a good idea of where 
you 're going. This is also true when 
you design a computer game; there's 
room for experimentation and detour 
along the way, but you must have a 
destination in mind. 

The basic game framework starts 
with your idea stated as a simple goal 
with simpler objectives. Add com ­
plicalions only as necessary to keep 
the game exciting, but remember that 
ome complications are needed to 

keep the players ' interest. 
Smooth play is crucial to the suc­

cess of your game. Timing both deter­
mines the smoothness of play and 
maintains the illusion of the game. 
Your programming effort is better 
spent in making the game play 
smoothly and adding well -planned 
complkations than in prettying up 
the animation, for while it is the 
screen display that attracts new 
players, it is the overall quality of the 
game design and implementation that 
brings the players back. • 

Tl1e autl10t has offered to make 
copies of bis program avni/able to 
BYTE retlders for $8, Send a blank disk 
and a self•qddressed stamped envelope 
to: 

Tmck Smith 
1520 Fairgreen 

fol/erton , CA 92633 

The screen display serves a dual 
func tion. Like the timing, it should be 
subtle enough not to detract from the 
believability of the illusion and suffi­
ciently exciting to make people look­
ing over the shoulder of the player 
want to play. 

In Rat and Dragon the display is 
very simple: a colored background 
(the color indicates how much time 
remains). colored squares for the rat 
and the cheese, and two flashing 

dragons , one red and one green. The 
program handles all the animation, 
except that of the dragons , by plot­
ting the new location before erasing 
the old one to achieve continuity of 
movement. The program a lso avoids 
screen flicker by erasing and replot­
ting the rat and cheese only if move­
ment occurs. The dragons are replot­
ted fully every lime, alternating be­
tween shades of red or green, to get 
the flashing effect. 

10 & 20 MEGABYTE (FORMATIEO) 
5114" WlNCHESTER SUBSYSTEMS 

For Z·80 based micros Whfch ullllze the CP/M operoling system .. 

CCS APPLE (with CP/M) ZENITH/HEATH NORTHSTAR 

GODBOUT XEROX 620 ANY Z-80 S-100 SYSTEM 


ALSPA TRS-80 MOD II 

OSBORNE 
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.,.. Includes SOURCE CODE 
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.... Enobles the user lo read 01 write a 64k fife in less than 

lour seconds 

FUU SIX·MONTH WARRANTY! 
Deloer Inquiries ore more Uion welcome 
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UPS Del lvered 

• 110 cps bi-directional, logic-seeking 
• Slngle pass correspondance quality print 
• 10, 12, & 16 cpl with extended mode (24 x 9 dpi) 
• 84 x 84 dpi Ootplot graphics; 1/48" line space 

Hayes Smartmodem 

HAYES SMARTMODEM .• , '2!19• 
HAYES 1 200 BAUD 
SMARTMODEM •........ 157411 

MODEMS 
SIGNALMAN MARK I ..... ta9• 
NOVATION AUTO CAT .. ~!!4• 
NOVATION 1200 BAUD 
AUTO CAT . . • • . . . . .... '569• 

USI Pi Series 

Pl·3 ( 12" AMBER ) . . .. •19911 
P1·4 (9 " AMBER ) ...... . . '169• 

20 MHz banctNidth, 1000·1ine-at· 
center resolution, 80 columns by 
24 lines- the USI Pi·3 with amber 
screen redefines quality. Amber 
mak£s any display e&sler to read au 
day, every day. Used by THE 
BOTTOM LINE'S president, the 
USI Pi-3 AmberMonitor comeswith 
his personal recommendation. 

'16411USI Pt-1 (9" Green) . . . . 
USI Pi 2 (1 2" Green) ... 1174• 

Amdck Monitors 

AMDEK 300G ( 12") .... '17911 

AMDEK Color I (12") .. ,. 1379• 
AMDEK Color II ( 12") 
High ResolutJon RGB ... '799• 
l>MDEK Color 111 (RGB) .. ,1499• 

Electrohome 
1302·1 (12" RGB) ...... •4119• 
1302·2 (12" HI res RGB) . '799• 

IBM PC Upgra 

Quadram 
QUADBOARD 

Memory in 64K blocks (up-i:o---~ 
256K), a centronics-compatible 
parallel 1/0 with hardware to an 
external port, an asynchronous 
RS-232C communications port 
(DB-25 male external), and a 
clock/ calendar w ith on-board 
battery- all of this on one 
QUADBOARD. Exceptional quality 
& design leaving remaining llWI PC 
slots free ror other applications 

641< QUADBOARD •....• 1439• 

128K QUADBOARD . . . . . '539• 

192K QUADBOARD . . . . . '6!19• 

256K QUAOBOARD .... . '719• 

641< MEMORY CHIPS 

(PKG. 9) ............... 19911 


QuCcS Inc. 
Big Blue for the IBM PC features 

a ZSO microprocessor running at 
5.5 MHz, 64K memory, a cen· 
tronlcs-compatible parallel 
port, the RS·232C port, an 
on·board calendar/ clock, & a 
hard disk interface. 
BIG BLUE .............. '519• 


au·ces Hard Disk subsystems for 
the IBM PC 
6mB HARD DISK ....... '!115Au 
12mB HARO DISK ...... '2479• 
24mB HARO DlSK ...... 13699• 

Xcdcx 
BABY BLUE . . . . . . . . . . . . 1539• 

Microsoft 
641< RAMcard .......... 't74• 
641< MEMORY CHIPS 
(PKG. 9) . .............. '99• 

Maynard Electronics 
FLOPPY DISK 
CONTROLLER ..... . ...• 1189• 

Tandon Drives 
40 TRACK, SS •......•.. tt!l9• 
40 TRACK, OS ..... ,. ..•. 1319• 

IBM PC Software 
We carry a full line of IBM PC 

Software. Ask about our Software 
Society discounts. 

Okidata Printers 
MICROUNE 82A . . . . . . . . •439• 
ML82A TRACTOR . . . . . . . . '59• 
MICROUNE 83A . . . . . . . . 1694• 
OK1GRAPH ROM . . . . . . . . . •44u 
MICROLJNE 84 Parallel 
200 cps .............. '1044• 
MJCROUNE 84 RS-232C 
200 cps . . . . .. . . . ... 11169• 

Anadex Printers 
DP·9500A ..... . ...... 1147411 

DP·9510A ............ 11474"' 
DP-9620A . ........... '1569• 

Brother Printers 
DAISYWRITER 2000 .••. 11089• 
TRACTOR . . . . . . . . . . . 949u 
CABLE .............. •149u 

IDS Printers 

PRISM 80 W/4-colors, Sprint 
Mode, Dot Plot, & Cut 
Sheet Gulde •• . . •. . . . . '1329'" 
PRISM 80 W/O color . 11174• 
PRISM 132 W/4-colo~ Sprint 
Mode, Dot Plot, & Cut 
Sheet Guide . .... . . . .. '1699• 
PRISM 132 w/o color '1154• 

TEC Printers 

C. ltoh Printers 
C. ITOH PRO~ITER . . . . •499u 
CJTOH PRO~rTER 
Parallel & RS·232C . . '614" 
C. ITOH PRO~ITER 2 9734• 
CJTOH PRO~ITER 2 
Parallel & RS·232C . . . '794" 
C. ITOH f ·10/40 STA~RITER 
Parallel, 40 cps . 11499u 
C. ITOH f ·10/ 55 PRINTMASTER 
Paralle~ 55 cps . 11799u 
F-1 0 TRACTOR . . '289• 

NEC Printers 
NEC PC 8023A·C 1509u 
NEC 3530 (3Scps) '1809• 
NEC 7730 (55 cps) •.. '2S79U 

Ccntronics Printers 
CENTRONICS 122-1 . tt79• 
CENTRONICS 352 .. . '1614• 
CENTRONICS 353 . . . . '2!174• 
CENTRONICS 739-1 ..... '659'" 

Smith-Corona 
SMITH CORONA TP-1 . '59-911 

Specify 1 Oor l 2 cpl 
Specify Parallel or RS·232C 

Call For Prices 
On QUME & D/NllO OalS}'Wh«ls. 

OUANTEX, DATASOUTH, DIP, 

Mi>I, & other printers avalloble 


Orders & Information: CALL {603)-673-8857
Orders Only: CAl.L (800)·343-0726 

No Hidden ChargesDMP85 . . . . . . . . . . . . . . . . 1469• 
The genulc version of NEC & 	 No surcharge for credit cards- No charge for HIGH TECHNOLOGY AT AFFORDABLE PRICES 

UPS shipping- Stock shipments next d11yPrO'M'lter printers. Fe11tures 120 
All equipment shipped factory fresh withcps, b f..dlrectional, loglc·~ekins, 
manufacturer's w11rranty-We accept coos1.3K buffer. 5 fonts, 8 sizes on 
Open PO's not accepted- $50 minimum 9x9 m11trbt, w/proportion111 print, ,_H_1_•_0..rz&'torder- No foreign ordeMi acceptedtrue descenders, &Greek/Math 

fonl 160 x 144 dots/fnch H~es 
gr11phics ITl!ltrix, 1 / 144• line feed. Milford NH 03055-0423 
Friction & tr11ctor standerd, rear 
p11per path. -
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H.*20 


. 
1 - .· ­•' ._. 

.i... -

So wi th the HX-20, you can do 
programming, word processing 
and data entry just like y u'v 
got a big screen, up to 255 char­
acters wide, with ea y- to- read 
upper and lower case Jett r , 
nu mbers and punctuation and 
any 20 column by four line part 
of it visible by user command. 
Built in hardcopies . 
The HX-20's built-in 24 column 
dot matrix impact microprint r 
hands hardcopies to you at 42 
LPM, in a crisp , precise 5x7 ma­
bix. It even has bit addressable 
graphics to give you a pint-sized 
sales chart, and enough interna­
tional symbols to print most 
Western languages. 

Epson makes more and better 
la.'~inters than anyone else in the 

MICRO CASSETTE DRIVE 

REC 

! lll'l~-W.>ild . Need we say more? 
best is yet to come. 

,fllM'Jlten you hold an HX-20 in your 
hand, you' re not only holding a 
lOtof capacity, you're holding a 
Jot of expansion. 

There's a standard cassette in ­
terface, a cartridge interface, the 
RS-232C and serial interfaces, 
and a system bus that lets you 

and RAM and ROM capa· 
l 1t1f.i.la~es. There's even a floppy disc 

for maxi capacity in a mini 
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WITH AN RS-232C 
INTERFACEK•••••• 

WITH AN RS-232C 
INTERFACE512K ••••• 

Both of these tully·populated memory 
boards include parity checkmg and 
a standard RS·232C 1n1erface Tbey 
are cornpat1ble with all IBM sottware 

You can expect these boards to 
meet the highest standards ot 
design and manufacturing quality 
available - al any price. We are 
proud 10 guarantee them lully tor 
a period of two years 

To order or for information call 

(213)706-0333 

Modem order line: <213)883·8976 
'.'le gua·antee e••eryl'11ng ,•,•e sell 'o· 30 do•1s - no returns .ille• 30 d~ys ~lecll'JC sohwa•e 
:.1 be ·ep i!lUl 'r~e b•_.t d' Olht~ ~O~t.·. ~~ ·e ·etu•r1s d't Sub1K I to 1S~'~ •estock1ng iee dnd 
mus· oe atcomt.:rtn .1.l th· R~. 1 ~':. 5.1µ ho re1u·ns on c;,111:':! so 'r•,.,Are u1~1e-ss delect1·.rf 

1: .1e ~cce~r VISA .;ra .'.las1.-·Ca•o 011 a11 oroe·s CCD o•oe·s cP 10 5300 
Sn1np1ng c.na·gi!s S3 t.y .J' ' o·e~;,1a o·ae•s ac:,;;1 sn1L•o111g chJ·g~s io· non · J:eooias S3 

'or COD oroe·s ,,n.cc• 25Ls •S& 'or o•.er1 o:~s a SJ su·charg~ aca 1~', lo• •ore1gn FPO 
ana APO o·uers Ca'1t JOO 6'' s.,1cs !a> l A CO'Jrtiy aac 6'1.-'10 

Pr1Ces ouo1eo ,ire tor sloe~ 0n ·1;;no ana a·e StJDtect to cnange w11t--0ut not1<.c 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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An Introduction to 

the Human Applications 


Standard Computer Interface 

Part 2: Implementing the HASCI Concept 

The details of an easy-to-use, consumer-quality 
computer console are discussed. 

Will personal computers ever be 
as common as typewriters or automo­
biles? We learned last month that for 
the computer to evolve into a con ­
sumer product it must be both useful 
and usable; that is, it must be capable 
of improving the general quality of 
life and be convenient and easy to use. 

The Human Applications Standard 
Computer Interface (HASCI) was de­
signed to meet these requirements. 
Part 1 of this two-part article ex­
plained the theory and principles be­
hind the development of the HASCI 
inter ace. This month I'll describe 
specific details of the interface, start ­
ing with a common feature of ea.sy ­
to-use computer systems-the menu. 

All pate11l5, copyrig /1ts , etc. are the property 
of tl1e Rising Star Foundation , a 11011µrofit 
research corpora tion . For furthe r ir1format io11 
contact Iii ~ Rising Siar Foundation. 24050 
M11diso11 51., Suill' 113, Torrance, CA 90505. 

Copyright © 1982 by Rising Star Industries. 
All tights 1eservea. 

Chris Rutkow ki 

Rising Star Industries 


24050 Madi.son St. , Suite 11.3 

Torrance, CA 90505 


Menus present an exceptionally 
easy way of introducing the new­
comer to the operation of a system . 
They tend to fail , however, on two 
points : first , some designers create 
unwieldy menus by trying to throw in 
everything but the kitchen sink; sec­
ond, they provide no alternative for 
experienced users who eventually 
learn the menus cold and find it ir­
ritating to have to wait fo r each menu 
to appear. 

In the HASCI scheme, the problem 
of cumbersome menus is eliminated 
by treating the entire computer sys­
tem as a series of interconnected 
choices in an inverted tree of deci­
s ions. Each branch of the tree repr~ -
en ts a possible function that the 

computer can perform for you . Also, 
in virtually all cases, the number of 
choices in a menu is kept b low eight. 
This number of choices has proven to 
be a perceptual limit for understand­
ability. 

The problem of menus that make 
you wait is solved by allowing you to 
input menu selections as fast as you 

can make them: thus, the tedium of 
sitting through long, familiar menus 
is entirely elimfaated. 

The Choices 
When dealing with HASCI, as with 

any computer system, your first 
choice is whether or not you want to 
use the computer. lf you do, you 
must of course turn the machine on. 
When power is firs t applied, the sys­
tem comes up automatically as a 
word processor-you needn 't access 
the operating system. 

Figure 2 illustrates the controls of 
the HASC! keyboard , which are 
d iv ided into seven main groups of 
keys. Of these, the following three 
groups are typical of many contem­
porary keyboards in their configura ­
tion and layout : 

• typing keys 
• editing and cursor-movemen t keys 
•the numeric keypad 

The remaining four groups take the 
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Figure 2: T/ie HASCJ keyboard is a link between the user as intellect and the comµuter as tool , Tire i11t·erface of a compute · is esse11 ­
tfo//31 the "handle" of the tool . All controls are c/1uirly labeled so that the average person can com?ctly guess t/1eir intended fw1ctio11s. 

place of programmable-function keys 
(which have always had such clever 
names as Fl, F2, F3, and so on). 
These groups give you access to the 
most essential functions of the sys­
tem: 

• system controls 
• file controls 
• application controls 
• typestyle controls 

Each of these four groups is clearly 
labeled on the keyboard itself. ln 
contrast, the first three group are 
self-explanatory and are not labeled. 

This arrangement of the keyboard 
provides the first menu level of the 
system: you choose the group whose 
function ti tle (or self-evident applica­
tion) most do ely matches your 
needs. 

People should be able lo guess 
which group, and which key within 
each group, performs any given func­
tion. The titles of the groups and the 
indivjdual keys on the HASO key­
board have been chosen to faci litate 
this capability. (The keyboard has 
been tested on a large number of peo­
p le unfamiliar with computers; vir­
tually everyone was able to correctly 
guess the intended function of each 
key the first time. ) 1n addition, afler 
selecting any given key, the effect on 
the system is Jmmediately obvious. 
And, if all else fails, the HASCI sys­
tem has a Help key . Thus the HASCI 
system is nearly manual-independent. 

The second menu level involves 
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choosing an individual key from 
among the seven groups on the key­
board. As mentioned before, the keys 
of the first three groups are a1ready 
fairly familiar. Of greater interest are 
the individual keys of the four func­
tion control groups. 

The System Controls 
The four system contr Is affect the 

execution of a system program al­
ready in progress: 

Stop takes the place of more usual 
Pause and Break keys. When pressed, 
it effectively halts system execution 
and asks if you wish to stop or con­
tinue. 

Help provides you with pedfic in­
formation relating to the na ture of the 
choices available al any point fa the 
decision tree . Your options are ex­
plained in some detail. Additionally, 
you may access information about 
any specific function . 

Copydisk lets you do just that: 
copy a disk. (We didn't use a Backup 
key because inexperienced computer 
users expected Backup t mak the 
machine go backward.) Although 
Copydisk is a fundamenta lly neces­
sary function in any floppy-disk­
based system, this key might not be 
used in other implementations of 
HASCI. 

Undo is an "undecide" key. At any 
point, virtually any decision can be 
undone with thi key. It protects you 
from accidental deletions and also 
allows you to skip rapidly back up a 
menu tree. 

The File Controls 
Fi le controls allow you to easily 

manipulate your files (i.e ., the places 
where your documents are kept): 

Store places a document you've 
created into the mass storage files . 

Retrieve is the complement of 
Store. It allows you to procure a 
specific document for further symbol 
manipulation. 

Print allows you to print the con­
tents of any document on the system 
printer. Numerous print-time options 
are provided. 

Index may be the most novel and 
useful key on the machine. lt displays 
an index of all files in the system ; All 
files are filed by date and time or se­
quence of crea tion . This information 
is automatically assigned by the sys­
tem . The name of the file or index ref­
erence is requested by the computer 
in response to the Store command ; 
you may specify a reference of up to 
eight words in length , When lndex is 
pressed, you are offered three 
choices. You may view the inde · 
(1) sequentially by date and time of 
creation; (;2) alphabetically by inde ·· 
reference; or (3) alphabetically cross­
inde.xed, with every word in each 
r eference cross-referenced to every 
other word . (This is exactly whal 
most people wish they could do with 
their manual systems. ) 

Mail accesses a complete elec­
tronic-mail system such as the 
Valdocs system 1 which implements 
the HASCI system on the soon-to-be­
released Epson QX-10 microcom· 



TheRAM67 

Our RAJvt67 siatic RAM olTers low power for 
cool operation and high reliability. It is the 
first I00 memory of its size to offer battery 
back up. T he RAM67 will run wilhour wait­
state with any present S 100 bus CP . 

Adva11ced static RAM67 f eatu1·es: 

....J Low power CMOS RAM 
0 100 ns access time 
0 No wait states with our I 0 M H z 

Ligllmi11g One'" 
C 8116 bit opera t ion 
0 Phantom disable 
D Ba1tery back up option 
ffyou need high performance and high relia­
bility al an affordable price, the RA!v\67 is the 
memory for you. 

128K RAM .. .. . . .... . ..... ... 51495.00 
Bat1cry back-up option . .. . . . .... .$100.00 

The Lightning One 

The Ligiirni11g One is the fastes1 SIOO CPU 
board present ly avai lab le. The 8086 processor 
with its 1wo co-processor , tht'. 8087 and 8089, 
pruvid~ excep donal tla ta munipulation, nu­
meric processing and 110 handling, capabi lity. 

Th e Lightni11g Otte f eatur·es: 

0 8086 or 8088 16 bil processor 
D 4,5,8, or 10 MHz jumper selecrnble 

operation 
0 ptional 8087 and 8089 c:o-proctssors 
0 nboard monitor with diagno tics 
0 9 veclored inierrupts expandable to 65 

When you need mini·compu1er performance 
at micro-computer prices, 1he Ligh111ing Due 
should be your choice. Benchmarks available. 

Prices s1an a1 .. . .... . . . .... ... ..S395.00 


Other LDP Products 

In addition to the RAM67 arn.J Ugltwing One, 
Lomas Darn Producls offers the following fine 
producrs: 

0 HAZITALL Systern Support 
2 serial porrs, 2 parallel po11s clock/calendar, 
9511 or 9512 mmh suppon (option), hard disk 
con1r0Uer host interface . . .. . A & T, $325.00 

I I LDP72 Floppy Dish Co11trolle r 
ingle or double density operarion, single or 

double sided disks, controls both s• and 5 '/• • 
nopp)' drives, d.igirnl darn scp:1r:irot for :idjust· 
mem free reliable opi:ration . . ___ , ....... . 
.. . ..... . .... . . . .. ...... A & 'f, $274.95 


For 16 bit compu.tirrg orr tile SJOO bus, 
come to the leader .. . 

..I 

0 LDP128/256K Dy11amic R AM 
An advanced dynamic RAM with srntic like 
performance. An idea l choice for large mem­
ory configurations where cos1 is an importam 
considerat ion . No DMA, or rese1 restriction 
... . A & T. l28K $795.00, 256K 51395.00 

D LDP88 8088 CPU Boa1·d 
Ideal for inexpensive sysrems requiring rhe pro­
cessing power of a 16 bit instruction set. The 
LDP88 has up to SK of on-bo:lrd EPROM, I K 
b}'les or RAM, I serial RS232 pon, 9 vecmred 
interrupts, 5 MHz opemtion. Useable as a single 
board 8088 processor . .. .... A & T, $349.95 

Software Available 

O CP/M-86• 
Fu ll trnck bufli:rcd BIO memory disk suppon, 

double density forma~ . .. ... . ..... , $300.00 


C MP/JH-86' 

Full MPIM-86 impk:mentation, hard disk and 

floppy disk supporr, plus memory drive. l 2 and 

5 u er configunuions. 


O MS-DOS " 
The IBM Personal Compu1cr operating system, 
includes macro assembler .. .. .... .. $250.00 

0 Other software: 
BASIC86 .BASCOM86, FORTRAN86, C 
FORTH. 

•C/'IM.JJG & M/>f,\1-86 rro.A>11ork Pf l)igr1J/ R"'"'dL 
•'i\CHJO.S '""la""'* of t-IL-mtnfl. 

l.tgl'Jt r1r1w (h~ 1llJJ.:lhn!lrt r1J i,nNJdJ filM PhWi~~ loL 

Dealer and 0.E.M. inquiries i11v i1cd. 

LOMAS DATA PRODUCTS, INC. 

729 Fann Road, Marlboro, Massachusens 01752 D Telephone: 617-481-2822 
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Apple"'users. THE SOURCE"' 
and TRANSEND: Together for 
the first time 
Ii~~ II 

Buy our $89 Transend state-of-the-art dal:.a 
communications software and membership in 
THE SOURCE, AMERICA'S INFORMATION 
UTILITYSM, is included. This combination 
allows you to easily access one of the world's 
largest information services for up-to·the­
minute news and sports, stock prices. travel 
services and much more. 

An optional 260-page Source User's 
Manual is available for $19.95. Your dealer has 
complete details. Call 800-221-2400, ext. 912 (in Calif. 800-772-2666, 

ext. 912) for the name of your local Transend dealer. 

Alflll• IJ • l-r•d•..,,.r!t of /\ pplo C....pu ~r lr>t. 

Tflfc SOURCE ind AMERICA 'S INFORMA1'lON IJTU ..l'l'Y •re. rvf<: m•rk• olSoun:•-r.lecompliLingCotp, 

• nulltldlAry of Th• R"'lkr't Dllt"'tL A>•ocj.o1k>n Inc. 

The 'Iransformation People. 
"'1111"'1111~ S M Microcomputer Products Inc . ...,- 711 2190PnragooDrive,SanJose,CA95131 

Circle 422 on Inquiry card. 

puter. This system supports a modem 
and will probably support a loca!­
area network as well. 

The Applications Keys 
The applications keys cover the en ­

ti re family of symbol processors. ff 
you reca ll from Patt 1, a computer is 
basically a symbol manipulator , and 
there are four kinds of symbols that 
we need to manipulate: words and 
letters1 numbers, graphic symbols, 
and the temporal relationships among 
these symbols (time). 

The manipulation of words is ac­
complished with the typing keys and 
is essentiaJJy self-evident. Of the four 
keys in this group, three are dedicated 
to the remaining symbol types. These 
keys are labeled Cale (for calculator), 
Draw (for graphics utilities) , and 
Sched (for schedule). 

The nature of each of these pro­
grams is flexible: while a four­
function calculator may be enough 
for me, you may require a sophisti­
cated scientific processor, and a 
spreadsheet calculator may be ideal 

for someone e1se . Likewise1 some 
people have simple appointment­
scheduling needs while others require 
complicated systems such as the Per­
formance Evaluation Review Tech­
nique (PERT) or the Critical-Path 
Method (CPM). The same is true for 
the Draw utiLlty. Thus, no standard 

We didn't use a 

Backup key because 


Inexperienced 

co.mputer users 

expected it to 


make the machine 

go backward. 


exists for these functions. However, 
HASCI standardizes the means by 
which one enters and departs from 
a ny symbol processor . 

You swi tch from one application 
type to another by pressing the ap ­
propriate key. O n larger systems 
these keys would have indicator 

lights to show when they were se­
lected . The selection would also be 
clearly indicated on the screen. 

The fourth key of this group is 
labeled Menu . As you might 'Suess, it 
is the garbage can; everything else is 
found there: languages, utilities, al/ 
the stuff that normally clutters up a 
directory listing. Idea lly, any pro­
grams resident on the particular oper­
ating system that had not been con­
verted to use the Functions and pro­
tocols of HASCl would appear under 
Menu. In other words, a HASCl sys­
tem running over CP /M should be 
capable of running any standard 
CP/ M software. The same wou\d be 
true for a system running Unix or any 
other operating system. 

T he Typestyle Keys 
You can alter the symbol type style 

displayed on the screen in alphanu­
merics by using one of the Four type ­
style con trol keys: Italic1 Bold, Size, 
and Style . 

The Italic and Bold keys operate 
immediately. If either key is pressed 



Inbusiness, the less pressmethe better. 

Other cassette recorders start at the touch 

of a button. 
The new Sony TCM-7 starts with the 

touch of a finger. Or a feather. 
Because this new Sony is the world's 

first 3-volt standard-size cassette re­
corder with electronic controls. 

The TCM-7 becomes an extension 
of your mind as each supersensitive 
control responds instantly to your 
needs. 

Recording is one-touch fast. A 
counter-inertial flywheel keeps 
the tape speed constant. 

Instant Edit lets you make instant 
corrections. 

Cue and Review lets you effortlessly find 

the spot you're looking for. 
A special mode-Jock switch prevents the 
feather-touch controls from being acci­
dentally activated. 

And the built-in microphone is so sen­
sitive you can whisper your dictation, or 
record a meeting from the other end of 
the table. 

At Sony; we know there's enough pres­
sure just keeping the wheels of business 

moving. The TCM-7 is designed to 
keep them moving as smoothly as 

possible. 

SONY® 
THE ONE AND ONLY 
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11/UILANGUAGE 
II/II/PROCESSORS 
When it comes to providing quality 
programs for serious microcomputer 
users- come to Westico. And you'll 
find more than quality software. 
You'll find instant response. In most 
coses. your order will be shipped 
within 24 hours. You'll also find the 
technical expertise on staff when 
you need help. For language proc­
essors and lotsmore. it's Westico. 
Here's just o sample of the more 
than 150 quality p rograms currently 
in stock: 

' - Powerful application 
programming language for micro­
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Inc ludes native 
code compiler, LINK-80 linkage 
editor. LIB-80 subroutine library 
manager. PLIUB run-time library and 
RMAC relocatable macro assemb ler. 
$475/$35. LINK-80 and RMAC a lso 
available separately. 

• - Efficient B-tree key indexed 
access method for PL/1-80. Features 
key length to 63 bytes. unique or 
duplicate keys, and data records to 
4096 bytes. Datasets con be spread 
over 8 files for a tota l of 64 mega­
bytes. $200/$30. 

- Extremely fast Interpreter 
features double precision tlooting 
point moth, 40 character variable 
names. CHAIN/COMMON. random 
and sequential files, EDJT. CALL with 
parameters and on overlay tech­
nique. $350/- . 

- Compatible 
with BASIC-80. Produces extremely 
efficient, optimized 8080/280 
machine code. Includes macro 
assembler. linkage editor and sub­
routine library manager. Compiled 
programs con be linked with FOR­
TRAN-80. COBOL-80. and assembly 
language programs. $395/-. 

' - BASIC language 
compiler/Interpreter for develop­
ment offinoncial and business oppli­
cotlon programs, System $120/$20. 

- Implementation of 
CBASIC for CP/M-86. INT files com­
patible with CBASIC and supports 
128K moln memory. Requires 
CP/M-86 or MP/M-86. 5325/$30. 

- Native c ode 8080 com­
piler of CBASIC la nguage. Offers all 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which con 
create overlay modules. Supports 
CP/M and MP/M II , Ss00/$30. 

- Includes full ANSI 
standard X3.9 except COMPLEX 
data type. $500/- . 

- Frieridly overlay 1lnkage 
editor for creating COM files from 
Microsoft compatible REL files. Con­
structs programs tha t use all avail ­
able memory including tha t used 
by LYNX Itse lf. Program size con be 
increased a t least 9K without using 
the overlay feature. The overlay 
option is vital to programs larger 
than available memory. Easy to use 
with BATCH and HELP commands. 
$250/ $25. 

-Compiler produces 
8080/Z80 c ode. Standard REL tile 
can be linked with other languages. 
Includes linker, debugger d isassem­
bler and special Speed Program­
ming Package with edltor and 
Pascal syntax checker. $475/$30. 

- Complies with ANSI 
Level 1 requirements and most useful 
features ot Level 2. SCREEN SECTION 
for definition of CRTs. $750/-. 

- Family of microprocessor 
cross-assemblers. Designed to run on 
8080/Z80 based microcomputers 
under o CP/M-like opera ting system. 
Suppor t for Motorola 6800. 6801 , 
6803. 6805, 6809; RCA 1802: COP400; 
Intel 8048. 8051; MOS 6502. $200/$25. 

- Translates Intel 8080 
assembly language source code 
into optimized Intel 8086 source 
code. S150/$10. 

The Westico 24-Hour Computer Hotline (2031 853-0816 
(300 baud) for detailed information and quick 
access ordering. 

• Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ­
ing ~ TRS-80 Model II. Apple. Vector 
Graphic. Cromemco. Nor th Star. Micro­
polis, Ohio Scienti fic . Altos. Dynabyte. 
IBM. lntertec, Xerox. Zenith. Norlhern 
Telecom. AVL Eagle and more. We're 
working hard to be your software 
compony. 

4 Ways to order 

Westico. Inc.. 25 Van Zant Street . 
Norwalk. CT 06855. 

I (203) 853-6880. 

643-788 
our 24-hour computer (300 


baud) (203) 853-0816. 


COD. MasterCard and VISA accepted. 

Prices do not Include shipping and ore 
subject to change. In CT odd 7,?% sales 
tax. All soles final. 

Manual price may be credited toward 
purchase or software. 

Dea ler Inquiries invited. 

WES·43 

Copyright f 1982 Wesllco. Inc 

25 V<in Zant S1rce1 • Norwalk, Connec11cu1 06855 
(203) 853 ·6880 • Telex 643 -788 
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Then, idea begat idea begat idea, leading up to a point where 
the architecture ceases to change. This phenomenon I call 
architectural stabilization. 

In the period following architectural stabilization, the design 
effort and creativity that were previously engaged ln the ran· 
dom creation of architectures now change targets and are 
engaged In the refinement of the design elements that com­
prise this Stabilized Architecture. 

The preceding point is quite crucia l: a stabilized architec­
ture ends the game of "random invention" and redirects this 
tremendous energy source to a better focused goal: the im· 
provemenl of the design elements. 

" What flle would you like me to print?' ' 


(C)urrent fi le in memory 

(O)ther 


I 

I UNDO to resume editing J1---------' 

It 

shouldn't 

hurt to be 


achllcl. 


Figure 3: Tiu! HASCJ screen is divided into three parts: (1) the document window, 
wf1ich contains the document being observed or manipulated, (2) tl1e interaction win­
dow, wherein the system and the user exchange infom1ation arid requests (liere the 
system i.s showing tile first menu after the PRINT button is pressed) , and (3) the prompt 
window, wJ1erein tl1e system can place reminders "bout basic functions. 

while typing, all subseqaent text 
entered will assume that type style. 
Pressing the key again reverts to the 
previous type style. The Size and 
Style keys access menus that allow 
you to select from whatever choices 
are supported by the terminal and 
printer used. ln regard to Style, a 
machine must have at least one font; 
however, two (one serif and one sans­
serif font) would be desirable. 

The Third Menu Level 
The third menu leve1 occurs after a 

function has been selected by pressing 
its key . In some cases, there is no 
third level: the functions act im­
mediately. Examples include the cur­
sor keys and the Italic and Undo 
keys. Other keys may have one or 
more levels of menu existing beyond 
the keyboard. These levels are in­
dicated on the display screen. 

Screen Standardization 
The screen layout should be essen­

tially identical from menu to menu 
and present all ne essary information 
in an easy-to-understand manner. 
The HASCl screen (see figu.re 3) is 

divided into three windows, each of 
which contains a specific type of in­
formation. 

The document window contains 
the main document, which holds the 
symbols under inspection or manipu­
lation. When the machine is first 
powered up, the display resembles 
that of a word processor-the docu­
ment window fills the screen. 

The document window may con­
tain visual devices to simplify the 
manipulation of the symbol type in 
question. In the case of a word pro­
cessor, this window contains a mler 
line, which marks column positions, 
shows current column position, 
shows tab settings, and so forth . The 
window also contains a status line 
showing the name of the document 
under inspection along with more 
mundane Hems such as date and time. 

When you're browsing through a 
file, examining a directory, or per­
forming some similar task where you 
may wish to select from among many 
choices1 the document being exam­
ined for these choices (for example, 
an index) would appear in the docu­
ment window. If you are to make a 

But child abuse does hurt. And 
you can do something about 
it. Below are a few sugges­

tions. Commit yourself to one 
and help stop the hurt. 

r---------~ -~-, 

Stop the Hur t . I 

D I'll show my child 

D 

some love. (Some­

times I forget.) 

I'd like some facts. I'll 


D 

send this coupon in 
and request in­
formation. 
I'll help a troubled 
parent by being a 
good friend. 
I have a problem. I'mD going to start talking 
about it. 
I'd like to start helpingD right now. Here's 
my donation. 

CitY---------- ­

State______ z P--- ­

Stop the Hurt. Write: 
Prevent Child Abuse 
Box2866 

... Chicago. Illinois 60600 
No11lonnl CO'Nnlr!H tci' Pre...eniiw:n Of Owicl ~ 

L--------------~ 



A Short History of the Keyboard 


Keyboards are meant to let our 
fingers do the talking, but more often 
they make us swear aloud. Every man­
ufacturer seems to want its keyboard 
to be unmistakably different from any 
other. The only keys that seem to be 
sacred and immovable are badly placed: 
the familiar QWERTYUIOP and its 
companion rows of the alpl1abet. The 
Shift and Return keys occasionally 
stray, and the control keys and func­
tion keys wander from one end of the 
keyboard to the other. Perhaps most 
puzzling of all, the placement of the 
cursor keys is not yet standardized in 
tl1e most logical configuration, with 
the "up" key above, the "down" key 
below, the "left" key at the left, and 
tl1e "right" key at the right . Let's hope 
that Chris Rutkowski's efforts to or­
ganize the placement of the most 
common control functions in sensible 
groupings will be a major step toward 
standardization. 

lf you think it's hard to adjust to a 
new keyboard now, though, consider the 
situation BO to 90 years ago . The Gay 
Nineties were nightmarish for office 
temps. They would never know what 
keyboard was waiting at their next 
assignment. Oh, the QWERTYUIOP 
keyboard was around, all right. but it 
was only one among a hundred. Al­
most every company that made a type­
writer used a different keyboard. 
Typewriters of tl1e time (and their top­
row key arrangements) included the 
Crandall (ZPRCHMI), the American 
(CJPFUBL), the Hall (KBFGNTA) , tile 
Columbia (ZKPWMCR). tile Morris 
(XVGWSLZ) , and so on, ad nauseam. 

Most of the early keyboards seemed 
to have totally random key arrange­
ments, but a few designs represented 
attempts at some sort of order. Some 
keyboards put T, H, and E near one 
another, for example, on the theory 
that "the" has to be typed perhaps 
more often than any other word. 
Similarly, the World typewriter 
keyboard put A , N, and D together. 
and 01e Edison Mimeograph type­
writer grouped not only A , N, and D, 
and T, H, and E, but also 0 and F and 
I, N, and G. 

by Phil Lemmons 
West Coast Edltor 

But there's more to a keyboard than 
how you label the keys. Keyboards in 
the 1890s differed greatly in how many 
keys they had, how many rows of 
keys, and how the rows were ar­
ranged. Part of tile problem was that 
many keyboards still lacked a shift 
key . Today it 's hard to conceive of a 
typewriter without a shift key, but the 
idea didn't occur to anyone until Bymn 
A. 	Brooks thought of it in 1875. 

"Too complicated!" many people 
complained. 

"Too tiring for tlie operator! ' otf1ers 
insisted. 

Such reactions prolonged the sur· 
vi"Val of some interesting mutant key­
boards. The Caligraph, for example, 
had a circular keyboard and no shift 
key; all the small letters were grouped 
in the center and surrounded by all the 
capital letters, with no apparent cor­
respondence between the arrangements 
of the two sets of letters. The Imperial 
Model B had three semicircular rows of 
10 keys each, arranged in an arc con· 
ve.x to the typist- the central keys 
were nearest and the outer keys far· 
thest from the fingertips (apparently it 
was designed for a typist whose outer 
fingers were longer than the inner 
ones): tl1e layout included a shift key 
and a space bar, and the top row of 
keys read ZHJA YSCPG. Compared to 
the Imperial, the Hartford keyboard 
almost seemed to make sense: ii had six 
straight rows of keys, no sllift key, and 
a separate key for each small and 
capital letter, with identical rows of 
keys for both cases. The Yost key­
board, like the Imperial, had all tl1e 
small letters arranged on the lower 
rows and all the capital letters in the 
same pattern in the upper rows; but the 
Yost had eight rows of keys instead of 
si.x. The Saturn keyboard had only one 
straigf1t, very long row of keys. The 
Hammond had two semicircular rows, 
the Salter had three such rows, and the 
Kanzler had four gently arced rows. 

One keyboard of the 1890s, the 
Ideal, seemed to make more sense than 
the others. The idea behind the Ideal 
keyboard was that more than 70 per­
cent of all English words are ma.de up 

of the letters DHJA TENSOR : there­
fore , placing all these keys in one row 
should make typing more e{ficif!.nt. 
Some maior companies adopted the 
Ideal keyboard, including the maker of 
the best typing machine of the day, the 
renowned Blickensderfer. (B/ickens­
derfer's engineering prowess was such 
that. in 1902. it was producing an elec­
tric typewriter that used a type wheel 
much like tile modern IBM Selectric 
"golf ball" or the daisy wheel.) But the 
Ideal keyboard, despite being as sound 
as a Blickensderfer, lost out to ar1 in­
ferior competitor, our familiar QWER­
TYUIOP (also known as the Universal 
keyboard). 

By 1943, wl1en Dr. August Dvorak 
proposed a clearly superior keyboard, 
the QWERTYUIOP keyboard had 
become too deeply entrenched to be 
easily overthrown. Dvorak's idea was 
to place the five vowels under the 
fingers of the left hand and the five 
most common consonants under the 
fingers of the right. Tile row of keys 
that resulted was AOEUIDHTNS. 

Dvorak's keyboard is not the only 
so-called reform keyboard. The idea 
behind most of the reforms is to put the 
most common letters in easiest reach of 
the strongest fingers and to put the 
most frequenctly combined letters 
under t11e control of opposite hands. 
To make typing "the" faster, for exam­
ple, a keyboard might put T on tire 
right side, Hon the left side, and Eon 
the right side of the keyboard. Note 
that the Dvorak keyboard doesn 't ar· 
range .these three letters in that way, 
which only proves that Dvorak wasn 't 
trying to optimize tlte keyboard for 
typing "the. " 

Michael H. Adler, at'thor of The 
Writing Machine (London: George 
Allen & Unwin . 1973), argues per­
suasively for a new standard keyboard 
that puts the 10 most common letters, 
ETAONIRSHD, on a single row 
curved in such a way that each of the 
10 fingers (thumbs included) rests com­
fortably on one of the keys . Our 
thumbs now spend most of their time 
lolling on the space bar; Adler 
delegates the space bar, the shift key, 
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and the carriage return to the feet , free­
ing the thumbs for a higher destiny. 
This somewhat piano-like arrangement 
should result in mucl1 faster typing. As 
Adler points out, "After all, ... a 
pianist can comfortably handle over 
1500 to 2000 keystrokes a minute (the 
equivalent of 300 to 400 words per 
minute) on a much less compact key­
board than the one described, and 
without trying to break world speed 
records, either." 

The Battle of the Numeric Pads 
Many of today's keyboards have 

numeric keypads-groupings of keys 
separate from the main alphabetic 
grouping- to help typists enter 
numbers more quickly . The numerals 
on the main keyboard are, of course, 
laid out in a single horizontal row 
above tlie QWERTYUIOP row of 
letters. Using the main keyboard to 
enter most numbers requires the use of 
both hands. The numberic keypad 
makes all tlte numerals available to one 
hand. Besides a key for each of the 
numerals 0 through 9, numeric 
keypads have a decimal-point key, a 
"+ " key, a "-" key , and an Enter key , 
but for 11ow let 's consider only the 
numerals. 

In tire numeric (calculator) keypad 
the numerals are usually laid out some­
tliing like this: 

7 8 9 
4 5 6 
1 2 3 
0 

The usual keypad arrangement con­
trasts with the telephone company 's 
numeric pad for entering telephone 
numbers: 

l 2 3 
4 5 6 
7 8 9 

0 

The designers of the push-button 

telephone considered and tested 
seveml different arrangements of the 
10 numeric keys, including two ver­
tical rows of five buttons, two hori­
zontal rows of five bul"tons, and a 
circle. After deciding on four rows of 
three keys, why didn 't the designers 
use the traditional calculator arrange­
ment for the numerals? Because tests 
established that people entered 
numbers more quickly and accurately 
with the top-to-bottom, left-to-right 
arrangement (perhaps because we read 
things in that order) . 

Designers of nonstandard keyboards 
are invited to take all these factors into 
account in their next designs. But a 
proliferation of keyboard designs 
would probably do more harm them 
good, even if most of t/w new designs 
represented ar1 improvement on the 
QWERTYUJOP and calculator ar­
rc:mgements. 

A Solution without a Standard 
The programmable detached key­

board, such as those on the Victor and 
Epson QX-10 microcomputers, raises a 
new possibility: because every key on 
the keyboard can be programmed and 
the keyboard is detached. there 's no 
reason not to have more than one key­
board for each computer. Just unplug 
one keyboard, plug in another, and 
load the operating system that loads 
the correct codes for tire keys. This 
would mean that, on one computer, 
Harvey could type 011 the Dvorak key­
board wi'th a telephone-style numeric 
keypad, and Eloise could use the 
QWERTY layout with a calculator 
keypad, so long as the two were con­
tent to tise the system at different 
t imes. Eac11 person could use or edit 
the data entered by tire other; two key­
board units would be necessary only to 
save the trouble of relocllting Ore key 
caps. This sort of flexibility would be 
possible 011 many new systems if the 
manufacturers would supply utility 
programs to enable nonprogrammers 
to program the keyboard. Instead of a 
single standard keyboard, we would 
have a standard of high adaptability.• 

---------------------------------~ 

choice from such a document, a 
cursor will appear to indicate that a 
selection is expected . But there is 
never more than one cursor at a time 
on the screen. 

The interaction window appears 
only when the machine requires some 
discrete information or a specific 
response . It always appears below the 
document window. On an 80-column 
by 25-line screen, this window is 80 
columns by 8 lines in size. 

Two classes of interaction can 
occur. In the first, the computer may 
request a string of typed characters . 
For example, the system may ask, 
'What is your name7" The question is 
presented in the interaction window., 
along with a cursor indicating where 
your response wiU be entered . In the 
second class of interaction the com­
puter requests a selection from a 
menu. All menus appear in the inter­
action window. Whenever you have 
to make a decision, the system 
prompts that explain the choices 
appear in the interaction window. 

The pro mpt window is a small win­
dow at the bottom of the display that 
contains brief reminders (prompts) or 
flags of use for any given situation. 
They are optional with the software 
designer . 

Rules for Menus 
Menus must fo llow certa in rules. 

First, menus should always appear in 
the same place on the screen. Second, 
menus should be designed so that you 
may indicate your choice by one of 
two standard methods: type the fi rst 
letter of the first word and press the 
Return key, or move the cursor un bl 
it is over that letter and press Return. 
A third, optional method, which can 
be activated by a software switch, 
would be to type the letter without 
pressing Return to activate the choice 
immediately . The first two schemes 
allow the casual user simple and fail­
safe means of choosing from a menu, 
and the third method allows experi­
enced users to reduce the number of 
keystrokes and access menu choices 
more rapidly . 

Finally, menus should be organized 
so that the most common choices 
occur first in position and potentially 

destructive choices occur last. 
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Figure 4: The graphic symbols produced when the Graphic-Sliift key is depressed. For easy reference, tliese symbols s1iou/d be 
marked or1 tlie fronl side of the keys in an unobtrusive manner. 

The HASO Keyboard 
Like it or not, the keyboard is with 

us to stay. ln designing a keyboard, 
we chose the format of the typical 
office typewriter. The key positions 
are identical and the feel is similar, so 
anyone familiar with a typewriter 
should be reasonably comfortable 
with the HASCT keyboard . However, 
by adding just a few additional keys, 
we were able to have the keyboard 
generate an entire 8-bit superset of the 
ASCII (American Standard Code for 
Information Interchange) character 
set. Thus the HASCI system is up­
ward compatible with ASCII-based 
systems; a computer using HASCI 
can run any standard software, 

Included in the extended ASCH is a 
set of s~andard graphic characters . 
T hese allow the crea tion of accented 
letters (by actually overtyping one 
character on top of another) a.nd 

line drawings for boxes and forms. 
Also included are some Greek and 
special-purpose mathematical sym­
bols. You gain access to these charac­
ters by pressing a Graphic-Shift key, 
which converts the normal typing 
keys to symbol generators. The first 
set of these symbols should be 
printed, etched, stamped, or other­
wise marked on the front of the key 
caps in a color similar to that of the 
key cap. This should not be a high­
contrast color; such treatment causes 
visual distraction and fatigue. Figure 
4 illustrates the layout of the un­
shifted graphic symbols. 

In addition to this primary set, one 
may simul taneously press Shift and 
Graphic Shift to access a second set of 
graphic characters. Most of these are 
logicaJJy related to their unshifted 
character. For example, all line sym­
bols have a double-lin e counterpart. 

Thus, while the second set is not 
shown on the keycaps, it is easily 
learned. Figure S illustrates these 
shifted graphic symbols. 

Types of Physical Controls 
We have avoided using any con­

trols other than keys and push but­
tons in the current HASCl s tandard 
(although voice recognition may cer­
tainly be incorpora ted when appro­
priate). Of two primary motivations 
the first was familiarity . Contrary to 
a current myth , keyboards are ex­
tremely familiar objects in our socie­
ty , and a vast number of potential 
computer users are already familiar 
with their use; no other practkaJ 
means of entering textual data into a 
computer exists today . Second, the 
HASCI keyboard must be available 
on portable computers as well as on 
fixed desktop units . Cf the interfaces 
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Figure 5: The gmpliic symbols prodrlced wlien bot Ir tlie Graphic-Sl1ift and Shift keys are depressed . The symbols are not prin ted 011 

the keys bu t are logically related to tl1e w1sldfted sel: single lines s/lift to doub le, fractio11s shift to eighl11 and slxle!'nl/i notes, etc. 
Tims the shifted set is 11asily remm1bered or leamed. A certain optimal level of difficulty encourages user participation: t/1 (tl;trernes 
of too easy and too d ifficult are both ur1desirable. 
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PERS-YST 
SOFTWARE 

We established our reputation in the IBM add-on market by producing the industry's highest quality 
memory, communications and multifunction boards. We listened to your requests and now,PERSYST 
ofFeis solutions to both yourhardware and software needs... PERSYST BRINGS YOUTHE BESTOF Boni! 

• Emulates IBM 360/20 Mod 5 

Ask to see the complete PE:R~YST line at your local computer dealer. 

PERSONAL SYSTEMS TECHNOLOGY, INC. 

22957 La Cadena, Laguna Hills, CA 92653. (714) 859-8871 


PERS"YST...When Only The Best Will Do 
• Copyrighl Pe<90nal Systems Technology Inc. 1982 IBM Is a trademark ot lntematlonal Busfness Machines Corp. 

Clrcle 360 on Inquiry card. 

IBM PC HARDWARE 

• 	64K to 256K Bytes RAM • Single board front-end 
• 	Two async serial ports processor 
• 	Parallel printer port • 8088 microprocessor 
• 	All four options upgradable • 16K or 64K Bytes RAM 

with field expansion kits • Up to 32K Bytes EPROM 
• 	Two RS 232/RS 422 async or 

sync ports• 	64K to 256K Bytes 
• 	Field expansion kits ln 64K • High speed parallel printer port 

1ncrements • 	Calendar clock 
• 	Parity generate and check 
• 	Fully IBM compatible I • 11 

• 	Single or dual channel 
• 	Full modem support 
• 	Fully IBM compatible 

IBM PC SOFTWARE 
• Status/help line display 
• 38 commands 

HASP/RJE Workstation 
• 	Up to seven Input and Output 

Job Streams 
, 
• Up to 320K Bytes of RAM disk

• Reader, Printer, and Punch • Keyboard reset protection
devices dynamically asslgned • Up to 50 tlmes faster

• Line printer and on-line/off-line • PC DOS compatibleprint spooling • Application transparent
• 	Supports line speeds to 19.2 

kilobaud 
• Utilizes DCP/88 

f I 

• No hardware required
I 

• 2K-62K Bytes user assignable
• Instant screen update buffer
• Utilizes all keyboard, cursor • Supports serial or paralleland function keys printers 



Circle 517 on Inquiry card. 

LSl'S Soft¥iew 

REPLACEMENT CRT'S 


For a Wide Variety of Terminals. 

·.. Amber or slow-decay green phosphor. 
• Anti-glare face. 

.. Lead/Strontium impregnated glass to stop 
X-rays. 

.. Exact replacements. 

... High contrast darkened glass and phosphor. 

.. One year warranty. 
Now you can convert your terminal to world-class performance 

with the installation of an LSI Soft- View™ Replacement CRT. 
Available with your choice of European Amber or slow-decay 
Green, complete with an etched high-contrast, anti-glare screen. 

Available for DEC, Televideo, Hazeltine, TRS-80, Heath, 
Zenith, ADDS, and a wide variety of other monitors. 

Average cost is $99.95 (quantity discounts available). Red and 
blue phosphors also available . 

• 	 To order, call·~·Langley-St.Clair 	 TOLL FREE 
1-800-221·7070Instrumentation 
In N.Y. State call : 

Systems, Inc. (212) 989-6876 

132 West 24th Street, New York, N.Y. 10011 

It starts when 
you're a child . • • 

... a respect for all living things .. . 
an appreciation of our natuFal heritage 
of wilderness and wildlife. 

A nd those are lifetime gifts you can 
pass on to your children . .. traits that 
make life a littJe richer. . 

We can help. We've developed a:. 
specia l children's program to teach ·, 
them the facts about wildlife ... .amd 
its value to mankind. · 

For more information about the 
National Wildlife Federation's RangeF-
Rick Nature Clubs and magazine for • 
children, write the National Wild life 
Federation, Department 104, 1412 
16th Street, NW, Washington, 
DC20036.• 

on portable and fixed units are sub­
stantially different, the concept of 
transportable operator knowledge 
would be violated. 

HASCI allows a number of ways of 
performing certain actions. No one 
method is suited to aJI possible envi­
ronments. Accordingly, it is quite 
possible to have a Xerox-style 
''mouse" in a HASCI system (that's 
just one more way of moving a cursor 
around a creen and making choices) . 
Similarly, cursor keys, control keys, 
joysticks, etc. are equally vaHd in the 
proper time and place, A typewriter 
keyboard represents merely one valid 
method of entering text. Others will 
evolve and become common, but 
~ypewriter keyboards are likely to 
continue in popular use for a long 
hme , 

Conclusions 
The HASO interface is by no 

means an end; rather, it marks the be­
ginning of an era of consumer­
oriented computers. 

HASCl is not intended to be a fixed 
thing. We hope it wilJ evolve and im­
prove with time. Keys will come and 
go, menus wm change, and groups of 
keys will grow and shrink . We expect 
that computers specifically designed 
from the ground up to support 
HASCI will help to reduce substan­
tially the overall system cost and in­
crease system performance. 

Perhaps the best news for users is 
that the Epson QX-10, the first com­
puter using HASCI, will be available 
from Epson America during the latter 
part of 1982 (see Gregg Williams's 
"The Epson QX-10/Valdocs System," 
September 1982. BYTE, page 54). And 
it will be very cost compeHtive with 
the current crop of personal micro­
computers. • 
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Check the Specs .. . 

• Bosic 64 K byte RAM memory upward expandable 
in 256 K byte cards to a maximum of four cords 
giving 1 M byte potential. 

• 6502 Centra l microprocessor. 
e 16 K byte RO M memory. 
• EPROM-resident software. 
• Composite B/ W video output. 
• Optional board generator for PAL, NTSC or RGB color signal. 
• 40 col. x 24 line character display in B/ W or color system. 
• B/ W graphic display 280x192 or 280 x 160 with 4 text lines . 

• 16 Color graphic disp lay 40 x 48 or 40 x 40 wi th 4 tex t lines. 
• 6 Color graphic display 280 x 192 or 280 x 160 with 4 tex t lines. 
• Full -feature detached keyboard wi th 65 keys and cursor steering. 
• Seven Apple 1M compa tible slo ts for p lug -in peripherals. 
• Additionol slot for co lor generation cord, or progrommoble CTR 

control card or light pen interface co rd or 80 char. x 24 line 
generation cord. 

• Double 5y, inch floppy disk drives, optional. 
• Cossette and utility strobe ou tput. 
• 4 Annunciator outputs. 

• The AVT-2 has a basic 64 K memory compared to 48 K of standard Apple II™. 
To find out how much cheaper the AVT-2 is, w rite or telex for a personal quote: AVT Trading A.G., 
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG. 

Apple end Apple II ore trodemorks of Apple Compurer Inc. Circle 43 on Inquiry card . 
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~~m~~r~~ 
We are at Comdex Amsterdam, 
Booth 1226, from 8-11 nov.'82. 
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The only machine that runs 

The software machine. The Decision I'" is an IEEE 
696 S-100 bus computer. But that's where its 
similarity to other machines ends. No other pro­
duction machine offers the software flexibility of 
the Decision I. The Decision I runs Micron ix;" which 
is functiona lly identical to the UNIX™Operating 
System. It also runs multiple CP/M®2.2 programs, 
Oasis;" MP/M, C, FORTRAN, MBASIC;" CBASIC, 
RATFOR , PL-1, Northstar compatible BAZIC,™Pascal 
and virtually thousands of existing appli cat ions pro­
grams. No other microcomputer offers you that 
kind of flexibility. 
Developing programs? The Decision I's broad 
operating system base makes it a perfect software 
development system. And there's more. 
Multi -user, multi-tasking. The Decision I can be 
configured for up to 15 users ru nning 20 
individua l tasks. Memory management 
is simi lar to an IBM~ 370's. And, a 7.2 
MHz processor on the hard disk con­
troller supercharges the system. 
The Micronix OS. Micronix supports 
all system ca lls source-compatibly 
with the UNIX Operating System. 
Thus, UNIX programs will compile 
directly and UNIX documentation 
is almost totally applicable. 
Morrow's CP/M emulator has 
been configured to run under 

Micron ix, communicating directly with both UNIX 
and CP/M media. 

Performance. In informal single-user benchmark 

tests against 68000-based machines ru nn ing UNIX 

or UNIX-like operating systems, the Decision l won in 

every case. No 68000-based machine ran in multi­

user mode, thus multi-user comparisons were 

impossible. But, these informal benchmarks 

wou ld seem to prove that the combination 

of memory management and OMA 1/0 is 

as important as width of data path. 

Now, the price: A single­

user Decision I includes 

two 4M Hz Z80A 


UNIX is a trademark of Bell laboratories 

CP/M and MP/ Mare registered t raden"t<!rks 

of Digital Research. Inc. 

Oasis is a trnd mark of Oasis Systems 

IBM is a registered trademark of Interna tional Busoness Machines Corp. 

MBASIC 1s a trademark. and Microsott is a registe1ed trademark of Microsoft Corpora l1or
 
WordStar is a registered tradema rk of M1croPro. Inc . 

BAZIC is a trademark or Micro Mike, Inc. 




almost everything. 


processors, 
65K of stati c RAM , 

sophisticated memory 
management hardware, 

three serial and two parallel 
ports, a 14 slot S-100 mother­

board, supervisor cont rol in both 
hardware and software, cabinet and 

power supply. And of cou rse, two 5V4" 
48TPI floppy disk drives (800Kl, with Morrow 

OMA controller. Plus CP/M 2.2, industry standard 
Microsoft* BASIC 5.2 and Word Star.'' Price : $3,495. 
The same system with a 5 Megabyte Winchester, 
an additiona·I 72 MHz processor, and a single 
48TPI floppy costs $ 5,295. 

Mult'iple user: A three-user upgrade kit with three 
65K stat ic RAM boa rds and the Micronix Operating 
System is avai lable for $1,995, bringing the cost 
of a three-user hard disk based system to $7,290. 
The Decision I is not simply an improved computer 
system. It 's a breakthrough in computing power, 
operating system f lexibility and price. 

Systems your way: Morrow Designs also manufac­
tures a fu ll line of hard and f loppy disk systems 
add- in memory boa rds, 1/0 boards and disk 
contro llers. That means you can configu re your 
computer your way ... through a single supplier. 

The Decision is yours. Compare the Decision I, 
feature-for-feature wit h min i and microcomputers 
on the market today. Compare capabilities. 
Compare f lexibil ity. Compare utility. Then, compare 
price. The Decision I is the only mach ine that runs 
almost everyt hing. If you're developing software, or 
simply running it, that 's a good thing to remember. 

LOOK TO MORROW 
FOR ANSWERS. 

MDRRDW DESIGNS 

5221 Central Avenue. Richmond. CA 94804 

(415) 524 -2101 

Circle 495 on Inquiry care! . 



User·s Column 


Terminals, Keyboards, and 

How Software Piracy Will 

Bring Profits to Its Victims 


Jerry Pournelle 

c/ o BYTE 

POB 372 


Hancock, NH 03449 

Most of this column is built around 
mail I've received. It takes con­
siderable ingenuity to answer mail 
and still have a theme to what you 
write. l tried and gave up. 

More Terminal Madness 
After my remarkable experiences 

with the Televideo 950 (see 'Termi.nal 
Madness, The Word, Grammatik, 
and Then Some," June 1982 BYTE, 
page 286), I got a ton of mail from 
people urging me to give the terminal 
another try . I confess the suggestion 
wasn't unwelcome; I liked a lot about 
the 950. Eventually I talked myself 
into getting another. Bill Grieb of 
Systems Interface Consultants 
volunteered to get it set up and 
checked out. Incidentally, Bill and his 
wife Sylvia are the people 1 recom­
mend whenever anyone is looking for 
a Godbout system and wants help. 
They give excellent advice on 
choosing hardware and software, and 
they'll hold your hand while you 're 
getting things running. They also give 
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a class called "The Small Busines 
Computer Today and Tomorrow." 
On that , more later. 

Anyway, I've been using the 
Te.levideo 950 for about a month 
now. It works Eine. AJas, I don 't 
much care for it. Once again, the 
reasons are personal. [ know a lot of 
programmers love the thing, and it 
certainly is handsome enough . The 
problem for me is in the features. 
There are too many keys. 

I wouldn't have though t you could 
have too many keys on a terminal, 
but T elevideo Systems has managed 
it. Understand , it ' s not the 
reprogrammable function keys across 
the top. Those are great; they 're the 
best feature on the term inal They're 
really reprogrammable; you can 
make them send whole messages, like 
"Hello there,'' as well as control 
characters and escape sequences. 

Unfortunately, the cursor-a rrow 
keys, which are down to the right of 
the space bar, are not reprogram­
mable; and while some of them send 

what you might expect, some don 't. 
The Down Arrow key, for example, 
sends Control-V, for reasons that 
aren't clear to me. I sure wish it could 
be reprogrammed. 

Then , a number of keys are packed 
around the regular keyboard. Not, I 
hasten ·to add, in as miserable a 
fashion as the JBM Personal Com­
puter has done it . There is a very 
good Selectric~style key layout hud­
dled in among all those extra keys. 
But outboard of the left-hand Shift 
key is Back Tab, which sends the two 
characters Escape and L Down by the 
space bar are two more keys, Print 
and Fun.ct. Up where the Delete key 
ought to be, there's the Clear Space 
key . All of these send escape se­
quences. Most are placed admirably 
for being hit when you didn' t want to 
hit them. The result can be devastat­
ing. 

Finally , there's the display . l rather 
like it. Like most modem terminals, it 
has 24 lines of 80 characters each, 
which is best for programming. (For 
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EXTERN.AL floppy DISK ORl\IES 

wlflt ma1cM'1{l Clblnet I ell! drl~e cable 


80 TRACI< idu1I 40/32!ll!) , . . , __ .. S349 

180 TR ACK {du1I 80/Mll~l -., . _.. _ µ59 


ATARI 
A.TARI 800 COMPUTER 

ATARI 810 DISK DRIVES 


P1rcom Do1ibl1 O.n1lly EXT DRlllES 

Af ...AI ~ lnr•rt•c.e Ind Clblt 


C0111P• lrbl1 PAINTERS end CtblH 


TANDON DRIVES 

BARE DRIVES ONL \' 

REGULAR 5 1/." DRIVES 
40 lr•e-11_1J11gle tided . .. , . _, ., . -.. , - f 1811 
80 track (dual al<*! 40 tr•el<) - , , . .f299 
1ao tract (do•I eldtld eo trKk) . . . . $389 

SLIMLINE 5 11~· Drives ('h. size) 

S1 •WINCHESTER HARO DISK DRIVES 

SLIMLINE a• DRIVES 

CORVUS HARD DISK 
CORVUS HARD DISKS complete from $2695 
Ad<! 5. 10 or 20 meoab)'IH 01 11or1g1 to your TAWBO. Apple. Alan , HHlh, Zenllti , 
ISM, loler'!ec. S-100 andmany olhe,., One or,.,.,.., comp1Jtera can aharu hafddl•~ ­
Ger almullaneoua acceta lo dala for mul!lpla uM~- Available now •I SUPER s.-,11tNGS 

PRINTERS 

TCS hes the LOWEST PRICES on IN STOCK PRINTERS! 

MATRl)l PAINT£RS 
STAR MICRONICS - . • .•.•. $449 
NEC 8023A . - . - -- - -- . .. - · .. $4~ 
C.ITOH 11510 I TEC , •• .- -- ., --- - $4711 
AN AO EX g501 w/2t burler ,_ _,. • S1211!i 
LINE PAINTER II I.RSI --- . -· - .... $0...LL 
LlNE PAINTER lll(RS) , ,. , ___ . _ $9811 
L NE PRINTER 11111 (RS) , , , . -- - $&411 
CENTRONICS 352 (200 CO-) . • ' $17115 
OENTRONICS 353 (dual mooa) , . $2405 
0K10i'ITA82.A ....... ,. - · · - . $.j29 
OKIDATA 82.A wl lraclor . .• . . . . $.j79 
OKIDATA BJ.A ... ---- --- ..... , .. 1815 
OKIOATAIMAjMrlal ) ... _,., . l1Hl!:I 
OKI OAT A !MA (parallel) . - flOll!I 

HI SPEED BAND PRINTERS 
CENTl'\ONfCS ·!!080 fal11nda1d) , • SCALL 
CENTRONICS (quleUied) , . • . • , iCALL 

LETTER QUALITY PRINTERS 
C.ITOH F- 10 (40 cpe) • , ....... $1595 
OAISYWHEEL II (RSJ . ........ . $18~ 
SMITH COAONA Tf'• 1 _____________ M!llll 

BROTHER I COt.lflEx --- ......... $.829 
,..f.C 7730 . _... _ $i:J75 
NEC 3.530 .... __ . _ .. ____ . _ .. _. _ .. _ $1795 

SAVE over $1300 On your IBM SYSTEM 

by buying TCS ACCESSORY KIT !or IBM 


IBM ; t Include.: 

:Z doobte-1lded 3?0KB DISK DRIVES 


-"'!!( aaolUonal memory 

Ou1dba•rd wllh 1ddlllon1l IM~ mern<Jry, 1 


..,.,, poM~~·~~l~~Rli~~~1:" clock 
Gr..n h i rel<llutlon MONITOR 

sn•t 
!or tn• COlllPI"'' kfl 

APPLE 
Flnol DISK DRIVE w/oonlroller. DOS 3.3, 


c•ble1 and m1nu•I , J..1 19 

Second OISI< OR l\IE With 61ble , •, '319 


APPLE lo EPSON card and C41ble 


1 DR.IVE In C•blnet 
<IO Ire.ck 1lno.. 1ld<ld .. - ,. ,_ .. • 24; 
80 track (Clu• I 11060 4() lftCll) , , $3211 
180 1r1clc (du•I 1lded 80 lr•c') . . ~411 

1 DRIVE/Double Cabinet 
<IO tracii elnol• 1la.d , . , , =811 

40lrack1fr1glealded .. ' '.' '489 
llO 1tecl (duel ah:led olO 1r1ck1) . $8311 
180 traell /duet •ldl<I 80 1rack1) , Sll411 

EPSON PRINTERS 

EPSON MX80 . . 
EPSON MXllO FT • • . . 
EPSON MXlOO n- ... 
GRAPHTRAX PLUS come111.., 111 Ep.,m14I 

EPSON ACCESSORIES 

GRAPHTRAX PLUS (bl! lrn•o•) - - $79 
MODEL I lnlart1ce ....... ---·•----- S2G 
MOO!OL I nle'11ce/ cablo 10 l(eyboard $8S 
MODEL Ill cable .••• ' ' ' ' ' ' m 
COLOR Comput•r lntui.ce1cable . f 165 
APPLE Inlerfai>e/tlble , , , .. , • , $811 
ATARI .able (m1J1t l'l•V• a!>O Int) - - $36 
IBM Per10n1I Compulet "'"'' .,.... S45 
OSBORNE C'lbje , .. .. . • , , $38 
s.r r11 RS232 2 bull•!•d IM .e.ttd ' S109 

EPSON PACK II 
sa.en orle~led bll lrn1ge grepl'I ca gener­
eto< lor rne Mod<>I Ill. Cra1le vour ollln 
cn1reclera, 1ymbol1.. elo. Oocument••lon. 
EPSON PACI< JI bouo~l wl p1\nl•11 $2oil .115 
EPSON PACI< 11 b01Jght Mparalely134 115 
Ulldate 101 EPSON PACI( I , 17 50 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington , Texas 76004-1327 

TECHNICAL ASSISTANCE 817/ 274-9221 

ORDER STATUS 817/277-1913 


TElEXfTWX/Easylink ELN 62100790 


* 
800 433-5184 


TCS MODEL Ill 481< 2 DISK 
s~ •-with 1• Mt TO ......... '"""""'Y· 


$1695 
WUh 1t1ndatd 40 lt•ck 
double denoily dr~v... . 

O•e< 3<40,000 byle . 
l11Cludea TOOS. 

$1995 
Wllh 2 du• I headed <IO 
tuck dbl.dtn•ity drlwe1 

Ovtr 700,000 bY1tt 
lnc lud411 TOOS. 

Fully ua1tmbled and tHtll<I .ayalem• 11111 ''" aoftwate oompatfb4e end luncuo~all~ 
ldenllcal to Radio Sn•ck unltl sold ar computer alor"" lor Shundrodo more. 
• 	 CONTROLLER BOARDS aM high qullll)' double olded epoxy boordt • 11'1 gold 

p111ed conlacla. 
• POWER SUPPLV la tl>e llnHI •Wllcnlng lype available, 
• MOU,..T.ING HARDWA.RE lnclude1 power and dal1 coblu, 

TCS MODEL Ill DISK EXPANSION KITS 
1 Controller. Po-• S1$Ply, IAo<Jnli"ll Hatow.,• & 11111rUCJtlon1 $.3711 
2 Controller. Po.,,.r Suoply, Hardwer'9 & OM 40 lt•c._ T•ndO!' d•i.. $$71 
J Conlrolla r, Po_, SYpply. Hardware, iwo 40 lrtc~ TlnC:lon dtl.,.., :J2k rMmory 

!-')'thing 1ou - IOI 2 OH•• 4a« UPQUWl• I "" 
311 !<I J ""' wllh rwo 90 11ec • ­drl... (duel ••ci.o 4091 
30 Kli 3 b~I with rwo 180 •••.ck drl•H 1e1ua1 ala.Cl-~ $118~ 

MODEL Ill SYSTEMS 
Original 90 day m1nu1actu/J! 1 w1rr1n1Y. 
MODELlll 4- Le~I 1 .. . ... , , l509 
MODEL Ill 16k - -- -- - - --- $818 
MODEL Ill 32ll ......... ,.,. ... ,8911 
MOOEL Ill <11!k . . .. .. .. . .. S!l88 
MODEL Ill olek 20r/ RS232 . . . . Sl~<I 
TC$ MODEL "' Sy•l•m• UM ong1ri11 RS 
li•rdwere •nd Qulllly TCS memo.ry, 

lllO Clay llmlled wltr•,,ly. 

TCS MODEL Ill 161< .. .. • $799 
TCS lo!OOEI.. 111 3~ ... --- .. .. . . Mlle 
TCS MODEL Hf -tak , Jl48 

COLOR COMPUTER 
Or1gln11 llO d•V m•nul•ctyrer'1 ••tt•n!y. 
191d.aval 1. , .. . ,__ . . . $308 

16k EKtel'!ded Beslc . . . . • . $398 
321< El<tlnded e..10 . , . . . . IOALL 
CoJOr Of•l 0 M 71 Ol•k 1 $349 

TCS COLOR COMPUTERS UM original 
RS 1>1rdw111 & TCS memOf)I 

180 d•Y w1rran1Y, 
TCS 32k El!tended Bas~c . $499 
TCS 32k Memoq U1111ra"4I , . . $7 & 
TCS Co1or 0 110: Drtve 0 . _. . . . . , $'4~ 
TCS Colo• Ol•k_ D•Jv• ll:l/3 , , $2411 

Model II •• Model 16 •• Accessories •• $CALL 
TCS I•.,, 1uthorl:r:ed TR~ dMte-r f7Q1 In 8rldl', Teu1 

WIZARD'S TOUCH Regularly $199 lntroductorv otter 
Program Development Sy1tem t1111212s1a2 . $99 
BEUE'llE IT OR NOT, volJ CAN OE'llELOP VOUROWN PROGRAM IN 15 MINUTESUI 
Th• WIZARD'S TOUCH Prog111m Oe•1tlopmen1 Sy1tem 11 • 1upe1lor progtarn 
gener11orlhatcan pro'\i dayoYwith lhe ptogram yo~ve betln look Ing 101. II comuwllh 
il'I own Dflll Operollng Sya1em. proyldlng unflmlted 111ctups, 

Wllh WIZARD'S TOUCH, h•<o'1 whet yoo con do: 
• Cu•1om d H lgn Y°"' own 1peclal 10111' lor mulmum Hto al •n!orln11 your dal1. Vo~ 
haYo 10111 ooritrol oYer c:Mllnlng tho numt>ot 01 characlen nalgnod lo each ll•ld and 
any other en\JY rHtrlcllon1 . 
• l'"ully •le,. and edll a~I llald• 11 all tlm11. No nMd 10 ••'YP'! an 1n1ir• lletd wllen edl11"1! 
Ju1t IYPll over Iha ml1t1kH, or lnMl1 or delele 1tiem 
• Creeu1 • BTRE.E 11roc1ured rite, 1llowlngyou lo ICC... your 11orod data r1pldly and 
wlll•oul 1ortlng. Ou p11C41!.e k,1y1 111 1Uowed, H ••II H 1u.,.-••V•­
• 	 Enter dal.a 1.1 lull lyPl!J9 •PM<l­
o O.llrie your own 1pec111 MH--llelp or prompt lnlormauon thal wlll be CIJaol•ted tor any 
glw1n ll1ld, by )Ult IOUChlng OM kly. 
• b1>1nd your progr1m 10 upport lip to a c.1cut111on1 !or ooch dill lle !d ,Re1ull1C4ln 
bedl1p11yed In anyllefd orln 1ny dlllneddl1pl1y arH,Retultl c.on 1100 be uvedtOdllk 
ol<lng wtln reoulard1t• 111101, 0 •1• auch ••d•I•• or prlc.e1~1n be IOrmallad •• dnlred. 
• Gen1ral1 your o"'" r1port1 with th• bulll-ln pre-dellnlld or <1U1tOm defined repo11 
generalor. Ju1t a low k•yalrol<N con get you 1 repol1 Ina\ 01n be alphebell~ed or 
ordered by any lleld , ,...,d l t 'a 111 aulomatlc . 
Thi Wll.AR01S TOUCH luo 1111 lfld tllY 10 uMO. I! rn1.ke1olh11 de~elopment 
1yal.1m• ol lho m•rll•I took II~• ama1eu11. No rov111y Mc•uarv rot""''• or 

progrem1 you d~elop on WIZARD'S TOUCH. II GrMle-t 1 lllM-alone. fully 

commented, BASIC p•Oil••m, which you con ea1Jly modlly. 

Vour purchaM lnc:lu- • l•M 1ubacrlpllon to our WIZARO'S 'TOUCH new1 lett~r. I 

qu•'1•rly publlc1tl0<1 wflh lrM plggr•m•. Id.._. lor appUe11lon1, opd1tH end more. 


No.,. 1\1.U.ble tor MODEL 11111 Comf"O ID0<1 tot t.IOOEL. 11 , lBM .1nd APF't-E 

Circle 448 on lnqu1ry canl. 
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wliting I stick to my old 16 lines of 64 
characters on a 15-inch screen, but 1 
have eye problems.) A twenty-fifth o r 
status line comes on in reverse video 
when you tum on the terminal. Alas, 
it's nearly impossible to get rid of that 
line. 1t takes the darndest sequence of 
escape and control characters you 
ever saw because what you must do is 
ill a line with spaces and output all 

80 of them. Jf there's a better way , 
neither Tony Pietsch nor l have been 
able to figure it out from the 
Televideo 9SO's rather poorly 
organized documents . (The opera­
tor's manual is quite good on how to 
conned the 950 and set the switches 
and such but plain lousy when it 
comes to explaining the many 
"smart' ' features.) 

So , all in all, I'm not enormously 
pleased . Forhmately, we have a 
friend setting up a new system who 
does like it, so I'll be able to find it a 
good home. 

(By the way, Tony continues to 
work on interrupt-driven software 
projects using the DEC [Digital 

Equipment Corporation] VT 100; but 
since l haven 't got it yet, I can 't say 
how much 1'l1 like it. ) 

Hacksaw, Anyone? 
Meanwhile, I have several letters 

from readers advising me that it's 
possible to detach the keyboard from 
a Heath / Zenith Z-19 terminal. The 
simplest instructions came from Sher­
ril Cawn of Los Angeles, California, 
and Peter Kip Mercure of Blacksburg, 
Virginia . Mercure writes, "Remove 
the keyboard (six screws on bottom), 
and note that a fair length of ribbon 
cable connects the keyboard to the 
logic board; cut the keyboard base off 
with a saw. You then have a detached 
keyboard ." 

This will certainly work. If you try 
it, you'd wan t to cover the resulting 
raw edges, Cawn suggest a piece of 
varnished pine . 1 understand the 
whole system can be made quite at­
tractive . 

Mercure likes both Z-19 terminals 
and Z-89 computers, in part because 
the Z-89 comes with extensive docu­

llVESTIEIT AlllYSIS 

Fiii CEITElllAl 


CENTENNIAL SOFTWARE/ 410 17TH ST. SUITE 1375 / DENVER, CO 841202/ (303) 595-9193 

STOCK-FOCUS 
Find 001 hCN; Jo.., i low ~r>d tiCJW '119~ 15 ~l9h , 

Uw19 cap~1~1 Slruct1.1<e. orx! perlormance dota, Sk>ck· 
fr:JCui objecli\ ly calculates 1tw uroderlylng ~ol"" of ii 

stocil The sys1em wos Orsi develql<!d by rh mllllilge• 
menl science del)llrtmerit ol a malor money Wnler 
bisnk, and iS r.ow in u5e by inl'l!slmi!N adlr~ots, trusr 
companies arid brok1!1119e hou~. On yo~r ~~en, 
S.ock·foc:LIS Wjl l ploi on eslim;itt ol l~I value, higlwsr 

lue arid ihe run enj price. You ltlen d Ide v.ti 1 ro 
bu~\ sell ()r hokl. 

THE FOCUS TECHNIQUE 
FOCUS Is CENTE IAL SOflWME'• f!e\IJ 

approoclJ to Program (lichlf.clu1e, providing ii oal· 
ural -nl<micllon beiu...cn mlcrcx:ompurers •nd u"1rs 
It prot;fdes worksool!l s~" l11pul soeens, lt•>e accei.s 
lo aH pragram ugmerlls, and I e abililY to corn· 

COMPUTER M£MORY-K 
IBM PC 64 
App1l' (plus\ n 48 
TRS·BO I 48 
TRS·BO II 64 
TRS·BO Ill 48 
AL PROGRAM I DISK 6ASIC 
~e r~ ~u ~1111: II •' !St.I, ~Pt• b 1 1•ild•m~ 11 ~p11 lllmiw:er CGr~ . 

REAL- FOCUS 
~usl l\!ely oNjly.re pol•nltol real estare irwesr· 

rncr~5 u§lng lhe 'Mlprfon School'~ approach to real 
e~a1e ana~1'i. In mrr.utcs I/Oil om pra~t ptoflJ, CQ9s , 
end lRR for· any project °""' a 10 year period. Real· 
focus accounls lor omorll1allon, debt, Income, operar· 
Ing expen5e5, ra~PS. deproclnUon, ~rid c sh fl0y,s for 
both al ,.,~ holdiog &nd rne results or sale. W4rh 
ReDHocus ~ can analy.i:e ariy polenfiol lrw~menl 
from single building project 10 acomple nm phtl!led 
planned onlr dwelopm 111. 

blrie lndi•1du~I rlljul1$ fll :t for potllollu a1111 l115ls. YotJ 
al"' rK11f• • usabl• reference '"anu~I. 1nenu helps, 
a Pf09ram g IO§~rl'> 111u l1ipl.~ repor.I form••~ orid spool · 
rll!J . Wlfh ou1 FOCUS technique ""~n 11le rno5f com· 
pl'"' programs are tJersallt~ and easy re u.., 

REAL-fOCTJS 
~179.00 

lti9 .00 
149.00 
179.00 
149.00 

!AS·llll ~11 tr111tm•1I or 1a 

STOCK-FOCUS 
$189.00 

159.00 
159.00 
189.00 
159.00 

, """''"''!! 
ORDER NOWI FILL IN OR CALL 800-625-2003 (Toll Freel 

PROGRAM NAM1i:__________ COMPUTER..______MEMORY___ 

N.AME. --------------- PHONE If --------
AOORE.s.S ---------------

ACCOUNf "-------------- EXP DATE ------­

-~-~~--~-------- ------------~-

396 Novomber 19!2 Cl BYTE Publlcotlono Inc Circle 71 on Inqu iry card. 

mentation including the sources for 
the software. He says, 'When we 
needed to write a new device driver 
for IBM Selectrk and Olympia 25100r 
the code was available to be 
modified.'' 

lncidentally, Robert A. Heinlein 
has two Z-89 computers and is quite 
pleased with them. 

Jiggering Up the Displays 
The following is not guaranteed lo 

work . 1 got it from a reliable source, 
but it's a great deal more in Steve 
Ciarda's line than mine, so I haven 't 
tried it . 

To make the Z-19 display "beauti­
ful" (eas)er to read): 

Remove chip U477 (which is a 
74LS08 quad AND gate logic c:hip) 
and bend up pins 4, S, and 6 so 
l'.hat they do not go into the socket 
any more. (This is an unused por­
tion of the chip.) Replace the chip . 
Remove U478 (a 74574- chip) and 
bend up pin 6. Attach a wire to the 
hole in the socket where pin 6 of 
U4.78 would normally go, run that 
wire to pin 6 of U477, and solder. 
Insert the 74S74 back in its socket, 
being certain that pin 6 does not 
touch the socket or the wire com­
ing out of it. 

Solder a wire from U4.78 pin 6 to 
U477 pin S; solder a wire from 
U478 pin 3 to U477 pin 4.. 

The dot dock now gates the 
video logic output, resulting in a 
very nice display . l t gets rid of the 
solid lines that cause inconsistent 
brigh tness in vertical and horizon­
tal lines. 

Tony Pietsch 's comment is that this 
ought to work, but of course it will 
not make solid blobs and other 
graphics characters when altered this 
way; and you should be very careful 
not to overheat chips when you 
solder directly to their pins. It 's quite 
easy to ruin I.he chips if you don't 
know what you're doing. 

l pass this aJong for what it's 
worth, but I disclaim any respon­
sibility for disasters. If you don't real­
ly understand what's going on, don't 
try it. 

http:oNjly.re


We 

Call For uper Value 

On S·10D ystem With 
Dbl. Dens. 8"D,ives ! 

INTERTEC SUPERBRAIN II 
Free l MicroSof1 Basic 80 

Sell ·CQIH<i1n d com1>u1er w•lh udl disks and 
1wo RS232C ports Cornplete wirh CP M 2 2 

64K Jr. . . . . . . • . . . . . . . . • . . . $2099 
64K OD .......• .. ........ $24·95 
64K SD . .................. $2949 
10 Meg. DDS Hard Disk . ... $2995 

VIDEO TERMI NALS 
SOROC IQ 130 595 
SOROC 10 135 749 
SOAOC 10 135G , 799 
SOROC 10 140. 11 49 
HAZELTINE ESPRIT , , • • . . • . • • CALL 

ESPRIT·ll ....... ,, ........ , ..... CA LL 
1420.. CALL ~ .. , 

!Mea:wremenr Svsiern~ & Conrrol" 
1500 , • , CALL Dual Discu~ 2 2 .. , , • , . . 2139 DM4800 48K Board . . • . . . . . 
1~10 .• , , ,, . , CALL Dual DMA Discus2D ••.••••• • ..•. 1619° DMt:>400 64K Board . .. . , .. , • , , . . . . 
1520. . , .• , , • .. . .. CALL 

TEUVIDEO 910C CALL 
912C CALL 
920C . . CALL 
925<: .. CALL 
950C . • •• . . ..•... , .. , • CALL 

TEXAS INST. 940 BASIC.. . ..... , . . 1599 
940 Packa9e.. • . . • • . . . • . • • . • . . 2079 
745 Portable T~rm1nal. , • . . • • . . . . 1399 
745 Portable Termlrial w l U •LI Case . 1495 

INT€RTEC INTERTUBE !IL . 749 
ZENITH Z- 19 729 

PRINTERS 
ANAOEX DP-9500. ........... ..... $1349 

DP-9501. •• • . • .. . • ... . • . • • .. .. . 1349 
PAPER TIGER IDS 445G ...• . • Specie/! 599 
PRISM PAINTER IOS-80, w / o color , • Call 

IDS-80, w l color. . • .. . . . . .. .. . .. • • Cal l 
IDS· 132, w l color .. • . . • . . . • . . .. 1695 

NEC 3510. RQ RSZl2CJ5CPS••..••• ,,,,. 1945 
NEC 3530. RO C...Jr Into• ~PS . , , , • , , , , 1945 
NEC 77 10 . RORS2'.l2CSSCPS.•• ' •••••••• 2395 
NEC 7720 KSR, RS2l2C 56CPS.••••..• , • 2999 
NEC 7730 AO, Conti In••• SS CPS • • . • • • • 2395 
OUME Sprint 9/45 

L•do• Fu8. •5 CPS. ll$mC•• . • NEWLOW/ 
C.ITOH Pro Writer. Parallel ..... . . . . . 549 

Setia,I and Parallel ..... • . • . • . • • • 649 
DIABLO 630 AO RSZl2C. 55CPS. . • . • • . • . 2299 
CENTRONICS 730·1, Parallel ... • 349 

737·3, RS232C .,, , , . • . . • . • . • . • • • . • 389 
704- 11 . Parallel..... , •••.• ,, ..... 1693 
704·9, RS232C .. .. ............... 1595 
122G. Parallel, 120 CPS •••••• , • . . • 949 

EPSON 
MXBO .. , •••.••• , , .••.. , • . •• . . . • 489 
MXBOFT . .•. . • •• • • •. . . •. • • .• . . • . 589 
MXlOOFT .. .. .. .. .. • .. .. . • .. • .. 789 
R5232 Serral Interface •...• , •. . •. , 65 
RS232/2K Buffer ln terface . . . . . • . • • 125 
Graltrax II. .... . . .. . . 90 
Apple Pr.nter Interface .. . .. , • . . . . 75 

Tl810 Basic , RS232C........ , ....... 1349 
810 Basic, RS232C & Parallel ..... . . 1395 
810 w lfull ASCII , vertical forms 

control compressed prin t, . . . . . • 1599 
820 RO, Basic. . • • • • • • • . • • . • • • . . . . 1645 
820 KSR. Basic .... ' ... ' ... ' • . .. 1839 

All prices, F.O.B. shipping pOint, •ubject to change . All otte,. subject •o withdrawal wrthout r>01 lc&. Adliert1s o pttoes reflect a 2'Ko cash discount forder prepaid 
P•lono st>fpmentI. C,0 .O.'s ond 1:1edi1s catd• are 2'11> hloher. 

OKI DATA Mlcroll ne 80 ,... 359 
Tractor-feed oprion .. ... • • .. . 50 
Mictohne 82A . . • • . , • • . • • . • • . . 479 
M1crol1ne 83A . .. • .. • • . • • . • . • • . . 769 
M icrofine 84 PARALLEL . •••••••• • •••• 1149 
Microhne 84 SfRIAL ••• • ••• , • • • • • • • 1249 

MONITORS 
ZENITH·ZYM· 121. 12" Green Phos.• .. S125 
AMDEK 100, 12" •.••..•..•• NE.W LOW, 99 

lOOG , 12" Green Pho.sphor. .. • . . 149 
JOO, 12" Green Pnos., Hi. Res. . . . • . 199 
Color-1, 13'' ... .. . , ............ 359 
Color II , 13" , R.G.B. Hi Res..••... 799 
Apple adapt . for R.G.B. 159 

BMC -12A, 12'' Gr. Phos., •.•• l\lllwLow99 

NORTH STAR 

Call For Pri ces 


FLOPPY DISK SYSTEMS 
MORROW DESIGNS 

D•scus 2D, sln9led11Ve DD . $898 " 
Dual Discus 2D. dual drive DD •••. 1549• 
Discus 2 2. double s•ded DD 1239 ' 

HARD DISK SUBSYSTEMS 
MORROW DESIGNS 

D1scusM·S 5Meg ... NewLow $1659• 
Discus M -10 10 Meg•••• , • , • . 3095 • 
Discus M·26, 26 Meg. . . . 3795" 

CORVUS 5 M eg... . .. • .. . .. 3185 
10 Meg .. . . . . . .. . 4545 
20Meg .. ........ • 5499 

KONA David 5 Meg 2499 
10 M eg .. . . . • . . . . .. • . . 3049 
15 Meg.,.. .. • . .. . . • . .. .. .. • . 3295 

INTERTEC 10 Meg.. • • • SPECIAL S2995 
•111cludes CPI M 2.Zand Mlaosoll B~c. 

FLOPPY DISK CONTROLLER 

BOARDS 


CROMEMCO 16FDC DD ....... • .. $499 

NORTHSTAR DD.. , ..... . ......... 479 

MORROW D11>k Jockey 2D, A&T ... . • • 329 

INTERSYSTEMS, FDC·2, A&T ....... 439 

TARBELL DD. A&T . . • • . • • • • . . . . . • • . 445 

SYSTEMS GROUP DD DMA . . . , ..• 439 


ESCON CONVERSION FOR 

IBM SELECTRIC 


Complete w ith microprocessor controlltH and 

power supply. Factory built . User lns1alls 
solerio1d assembfy or •t can be done at 
ESCON Factory. 
AS232 Sena1 & Parallel .. . • • • . . . . . ..• 5534 
Cable for above •.••..• , . . . • • .. •• . 25 

PROM PROGRAMMERS 
SSM PB l Kn . . .. .. .. . .. .. . .. $15.2 
SSMPBl . A&T .... .... . ........ 225 

MODEMS 
NOVATION CAT Acoustic Modem ...• S149 

D-CAT Direct Connect . . 155 
AU TO·CAT Auto Ans.......... , .. . 219 
AP PLE CAT ......... . 329 

UOS 103 LP Direct Connec1 175 
103 J LP Auto Answer.. .. • 219 

DC HAYES M ICROMODEM 11 IApplel .. 339 
MODEM 100 rs 1001. . 339 
Smart Modem I RS 2321 .. 239 

Potomac Micro Magic CS 1001 .. . . . • . 339 

CALIFORNIA COMPUTER 
SYSTEMS 

ZOO CPU Board . . . • . . $ $269 
Disk Con1roller 2422. w l CP I M 359 
16K Static, A&T •...• ' 259 
32K Static. A&T ... 399 
64K Dynamic RAM • , • 335 
System 2210wl 64K . CPI M 2 2 1745 

CPU BOARDS 
(assembled unless no1cdl 

NORTHSTAR Z·80A IZPl)-A / A J. ., .. $269 
INTERSYSTEMS IMPU-801.•.. .. 349 
SSM CB I 8080. A&T . .. . 214 

CB2, Z-80. A&T , ....... . . 289 
CB2, Z·BO, Kn .• , .. . 219 

SYS rF. MSGROlJPZ 80w•th I 0 419 

MEMOR Y BOAR DS 
NORTHSTAR 16K RAM .•• , . , ... . $299 
HRAM 64K . • , ••..•• . •... . ..•. .. 589 
HRAM 32K .. , . • . . , ••...•••.. 419 
CROMEMCO 16KZ . . ... , .......... , 419 
CROMEMCO 64KZ .. ....•... . . , ••. 595 
MEMORY MERCHANT 

16K Static, 4MHz ,......... . . .. 159 
64K Stattc, 4MHz . .. . .. • .. .. 549 

SYSTEMS GROUP 

499 
529 

OMB640064K Boa,d. ,,,.,. , ... , . , .•. 595 

GODBOUT (A&T) 
CPU z,, . , . , ...... ... , .......... $$249 
CPU 808588............ , .... .. , •• 369 
RAM 20 32 .. . . • . . .. .. .. • • . .. .. • .. • 359 
RAM 1764 ....... , ............... , 675 
RAM 21. . .. .. . .. . . .. .. .. . . .. • .. .. 1439 
Interfacer 1 • , .................• , . • 209 
Interfacer 2 . . . . . . . . . • . . . . . . . . . . . 209 
Disk 1 .. .. • .. . . • . ..... , ...... , 419 
System Support 1..........• , • . . . .. . 335 
Enclosure 2 meskl. .. ... ...... . ... ,, 699 
Enclosure2 f Rackl. ... . . .. .... . ..... 759 

VI DEO BOA RDS 1/ 0 Mapped 

SO SYSTEMS 
VDB·8024. A&T , . .......••.• , , , . , $469 

SSM VB2 ll O , Kit. .................. 169 
VB2 11 0 , A&T ,... . ... . .......... . 229 

MEMORY MAPPED 
VB l C, 16~64 . Kit .................. 152 
VBIC, 16x64, A&T ............. ... 206 
VEl3, 80 Char. 4MHz, Kit , , • •. . . • , • • 359 
VB3, BO Char. 4MHz, A&T. .... • .... 419 

APP LE BOARDS 
CALIFORNIA COMPUTER 

nJOA Asynchronous Ser Interlace.. . $129 
7712A Synchronous Ser. Interface . • 149 
7424A Calender Cloe~ .. . • . .• , • • . • . • 105 
7728A Cenuonic;s Printer Interface ... 99 

MicroPro WordStar, 

Spel/Star, Mai/Merge. 

l:t11. $895 ~;DE_tct•a-1, 399­

1pupr,1.1r formar$ mitrl 


- LimiterJSupply, Limited Time-


MicroPto OataStar, Ca/cStar, 
SuperSort List. •!195 Only U99 

lpepul31 larm111 onlyl 

SuperCalc, . $179 
[popular ormi.15 onlyl 

- Limited Supply, Limited Time-

Mi r ,ln--­
943 W. Genesee St. P.O. Box 29918 Syracuse, N.Y. 13220 1315}422-4467 TWX 710-542·0431 
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Europe Strikes Again 
In his newest book, From Bauhaus 

to Our House, Tom Wolfe gives a 
screamingly funny account of how 
post-World War I European architec­
ture came to dominate in the United 
States, resulting in all those dreadful 
boxes that clutter big city skylines. As 
he points out, European architects 

Items Reviewed 
Televideo 950 
Televideo Systems foe. 
1170 Morse Ave. 
Sunnyvale, CA 94086 
(408) 745-7760 

Heath / Zenith Z-I9CN 
Heath Co. 
Benton Harbor, MJ 4.9022 
(616} 98.2-3200 

M·Drive 

8085/ 8088 Dual Processor 
Compupro Systems 
Oakland Airport, CA 94614-0355 
(4'15) 562-0636 

Semidlsk 
Semidisk Systems 
POBGG 
Beaverton, OR 97075 
(503) 642-3100 

Disk Doctor 
Supersoft 
POB16.28 
Champaign, 11 61820 
(217) 359-2112 

SPAT (included in Utility Disk One) 

Workman and Associates 

112 Marion St. 

Pasadena, CA 91106 

(213) 796-4401 

COLORTROL 
Soft-Link 
3255-2 Scott Blvd . 
Santa Clara, CA 95051 
(408) 988-8011 

Books Reviewed 
Compu Guide 

spoke of "functionalism " while 
building flat-roofed buildings in 
heavy snowfall areas . 

It seems the Europeans are also 
wrecking our keyboards. 

As I've mentioned in this column 
before, the IBM Personal Computer 
has that stupid key between the Zand 
the left-hand Shift key. It also has an 

by Martha Ei5Chen, Beaverton, OR, Dilithium Press, 1982. $14 .95 

Osborne CP /M Use.r Guide 
by Thom Ho.gan, Berkeley, CA~ Olibome/ McGraw-Hill, 1981 . $15.95 

Interfacing to S-100/ lEEE-696 Microcomputers 
by Sol Libes and Matk Garetz, Berkeley, CA: Osborne/ McGraw-Hill, 1981 . $15 

Mkrocomputer Operating Systems 
by Mark Dahmke, Peterborough, NH: BYTE/ Mc:Graw-Hill , 1982. $15 .95 

398 NDY<tnbu 1982 €> BYTE Publiatioftll 1ru: 

egregiously small Return key placed 
too far away from the home keys. 

I've just seen the keyboard layout 
for the DEC Personal Computer, and, 
by golly, DEC has done the same 
thingl Yet here are DEC and IBM, 
both of which have made good key­
boards. Heck, I'm typing this on a 
DEC keyboard. When we were first 
searching for good keyboards, we 
took one out of an old DECWriter 
and set it up to stand alone. Larry 
Niven and I liked that so much that 
we have two each now. And of 
course the lBM Selectric has probably 
the best keyboard ever made for 
typists. So why are these companies 
doing this to themselves? 

Because, I'm told , there's a ' stan ­
dard." It comes from Europe. 

As far as I'm concerned, it can go 
back to Europe . There are probably 
more keyboards and typewriters in 
the United States than in the rest of 
the world combined. If someone has 
to relearn how to type, why should it 
be us? 

And to make it worse, it's only a 
keyboard. Why the devil don' t they 
make them in many layouts and 
styles? I once worked for Dr. Dvorak 
up at the University of Washington 
(see in this issue "A Short History of 
the Keyboard ," page 386, and "Victor 
Victorious," page 216, both by Phil 
Lemmons). He'd invented an entirely 
new- and much more sensibl~-key­
board layout, which never caught on 
because it was just too hard to go 
from the Dvorak to the QWERTY. 
(It 's easy enough to convert from the 
old QWERTY to Dvorak's layout; the 
problem comes when you have to go 
back again. ) There was never a large 
enough market for the Dvorak 
layout. Now, though, when it's only 
a matter of reprogramming a PROM 
(programmable read-only memory) 
chip and moving the key tops 
around, you'd think so mebody 
would come out with choices. 

And I know that can be done : 
when Tony Pietsch first set up 
Ezekial, my ancient Cromemco Z-2 
machine, we looked for keyboards. 
We didn' t find the DEC boards until 
later. Meanwhile, my mad friend and 
I bought surplus Memorex keyboards 
from Dick Dickensen. Alas, although 

1281< bytes 
2S6K bytes 

5121< bytes 
1 megabyte 

(postpaid) 

demo ("19(.ked") 
charge lo unlock 

$1195 

$ 895 

$1198 
$2396 
$425 

$1995 
$2995 

$100 

$32.SO 

$49 .95 
$150 
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TheApparat 
EPROM Blastei; 
Now for the 
IBM/PC, Apple II 
and TRS-80. 

Apparat's EPROM Burner: It's 
new. It's more powerful and now 
available for all three of today's 
most popular personal 
computers. And the price has 
dropped by over 20%. 

Increased CapabWtles 
The Apparat E.PROM Burner 

(A.. P.B.) programs most 24 pin 4. 
8, 16 and 32k EPROMS. but now it 
can also program 64k devices. 
And with all personality modules 
and software included, Apparat's 
EPROM programmer is the most 
sophisticated system on the 
market. 

The A. P.B. system can verify, 
read, program and copy the 
EPROM; copy between different 
ROM types; read or save EPROM 
data on storage devices; program 
direct.ly from computer memory 
and more. 

And a Lower Frlce 
Even with increased capabilities 

we've been able to lower the price 
20% to $119.00 ($129.00 for the 
IBM/PC). This price includes all 
the personality modules, 
operating software and the 
instruct.ion manual. 

If you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, contact us today, Apparat. 
Inc.., 4401 S. iamarac Parkway. 
Denver, CO 80237, (30:3) 
741-1778. Or to order call 

800/525..7674 
I BM/re: 15 a trademark or 1BM 
TKS-80 ts a trademark or1bndy Corp. 
Apple II Is a trademark or Apple Computer 
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Look Who 
PickedthePeach. 
Did\Ou? 

They did. 

And perhaps you did too. If you 
own an IBM Personal Computer,'" an 
Apple III,'M a Zen ith Z-89 'M or a 
Hewlett-Packard HP-87 ~ you've had 
the chance to pick Peachware!M All 
these companies chose Peachtree 
Software •u to get the most out of 
their machines for you. 

And with good reason . Peach tree 
Software is the recognized leader in 
business software for microcomputers, 
with a reputation for comprehensive, 
well-designed packages, easy-to-use 
documentation and Peachcare ""- our 
own array of support services un­
matched in the industry. 

With in tegrated systems like the 
Peachpak 'M 8 Accounting Series­
General Ledger, Accounts Payable, 
Accounts Receivable, Sales Invoicing, 
Inventory Control and PeachPay "' 
Payroll- Peachtree offers the manager 
unprecedented control over his critical 
accounting activities. And the Peach­
pak 9 O ffice Productivity Series, 
based on the Peach Text •M* word 

processor and including the Peach­
Calc •M Electronic Spreadsheet, Spell ­
ing Proofreader, Mailing List Manager 
and Telecommunications, expands 
the power of Peachtree Software 
to all areas of the office. 

Those qualities made our software 
the natural choice of these big manu­
facturers. Bu t they're not the only 
ones who've picked a peach. So have 
tens of thousands of individual users 
of the better CP/ M •M - compatible 
microcomputers. 

If you haven't picked the Peach , 
isn't it about time you did? 

Circle 356 on inquiry card. 

•\\e improved Magic Wand, and it's so good 
we put our name on it. 

IBM is a trademark of International Business 

Machines Corp. 


Apple III is a trademark of Apple Computer Inc. 


Z..89 is a tr.idcmark of Zenith Corporation. 


H.P·87 is a trademuk of Hewlet t-Packard Company. 


CP/ M is a trademark of Digital Research Inc. 


Peachware, Pe-ac.h tree Software, Pe:achcare, 

Peachpak. PeachPay, PeachText and PeachCak 

a.re trademarks of Peachtree Software Incorporated, 

an MSA Company. 


Cop)'right fl) 1982 Peachtree Software Incorporated, 

an MSA Company. 


Please send me information on Peachware™ by Peachtree Softwa.re. BY 11/82 

Name:--------------- - - --- - --------------- . ­~-Company:_________________________________~ ­-·­~ = Address=---------------------------------- ­
City:_____ ______________State:___Zip:___________ ---- -­
I am a: O prospective dealer O user of software Peachtree 
Peachtree Software Incorporated an MSA company Soft~are·· 
3445 Peachtree Road, N.E. / Bth Floor I Atlanta, Georgia 30326/ ( 404) 266-0673 
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the boards had a good feel to them, 
the keys were laid out Teletype (TTY) 
style, with the single and double 
quotes up as Shift numerals . 
Novelists use quote marks '1 lot. 

"1 need a Selectric layout," l said. 
"You'Jl have il, " said Mac Lean. 

'Tony will take care of it. '' My mad 
friend had a lot of confidence in 
Tony. 

And indeed, Tony did . But that 
made for another problem: Mac Lean 
was used to the TTY key layout and 
couldn't use my machine. Back to 
Tony Pietsch, who installed a smalJ 
switch up at the top of the keyboard. 
Click up, and the keys were in Selec­
tric layout for me. Click down, and 
they were in TTY style for my mad 
friend. 

This was in 1978. If Tony Pie.tsch 
could do that using surplus equip­
ment back then, ( know it can be 
done now. What man can do, man 
can aspire to. 

Meanwhile, I continue to look for 
l:he perfect keyboard . 1 may-just 
may - have found it. (Sorry, I won 't 
say what until I've had a chance to 
test it.) lf 1 don't find it1 my BYTE 
associate Mark Dahmke and 1 have 
just about decided to design our own 
terminal, using an S-100 bus, ZBO 
processor, and a memory-mapped 
video board. 

Whal Is a Memory Map7 
Which neatly brings me to several 

letters asking "what the devil is 
memory-mapped videot' Not long 
ago, that question was of histo.rical 
interest only ; now it's relevant again. 

ln the old days- say, prior to 
1980-memory was very expensive, 
and there weren't very many ter­
minals. Console input and output 
were real problems. When Larry and 
Marilyn Niven got their first 
microcomputer, an early Altair, they 
used a Teletype machine, and a 
number of others did it that way, Of 
course, the TTY was pretty inconve­
nient, and y u couldn't do word pro­
cessing with it (well, not very well, 
anyway); so a Jot of people dreamed 
of having a "glass Teletype, " which is 
to say a video screen. 

One way to do that was to buy a 
terminal; but as I said, there weren't 
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many terminals avai lable, and most 
of those available had problems; so 
there arose an altema!e way to get a 
video-screen console , 

An 8-bit computer chip, such as the 
8080 or ZBO, uses 2 bytes or 16 bits 
for a memory address; thus it can 
directly address 2' 6 locations. That 's 
the number 65 1536, which is in­
variably called 64K bytes for reasons 
that aren't important here. n.andom­
access read / write memory (RAM) 
was so expensive back then that few 
microcomputers had more than 4.8K 
bytes, leaving a full 16K-byte block 
empty . 

Some designers saw this as a great 
opportunity and constructed 
memory-mapped video boards, 
which could be addressed to any 
memory location. Suppose, for exam­
ple, that the last addressable memory 
location in your system was at byte 
49152, which is COOO in hexadecimal. 
Your machine wa capable of ad­
dressing locations 49152, or COCO 
hexadecimal, to 65535, or PFFF hexa­
decima.l , (Remember that we start 
with location 0, not 1., so that the top 
number is 65535 1 not 65536.) 
Although it was capable of address­
ing those locations, there was nothing 
there to address. Thus you could put 
a memory-mapped video board up 
there. Assume we addressed the first 
memory-map cell al 52224 (CCOO 
hexadecimal), and ignore the fact that 
the.re's a gap between the top of .,real" 
memory and the beginning of our 
memory- mapped video board 
because l:he computer doesn't mind at 
all. 

This board looked to the system 
just like more memory. You could 
read it and write to it. However. in 
addition to saving whatever informa­
tion was stashed in memory locations 
there. the board showed them on a 
video display. Thus, if you put in the 
letter B at the first memory location 
(CCOO), a Y at the econd (CCOl), a T 
at the third , and an E at ~he fourth 
and then connected a video monitor 
to the board, you would see the word 
BYfE in the upper left-hand comer of 
the creen. 

And so forth. For technical 
reasons , memory -mapped video 
boards came in two sizes: 16 lines of 

64. characters, and 24 lines of 80 
characters. The 6 by 64 board took 
up 1024 memory locations, and n t 

surprisingly1 the 24 by 80 used up 
1920, i.e., a lK-byte and (almost) a 
2K-byte block respectively. 

There were a lot of good things 
about memory-mapped video. For 
one thing, it was fast. I mean really 
fast, nearly instantaneous, and this 
was back in the days when terminals 
and Teletypes were so slow that it 
seemed t:o take forever to rewrite a 
fuU screen of infonnation. 

Then, too, you could change the 
character sets: that is, when the video 
screen displayed an .a or a Z or 
wha!:ever, if you didn 't find that 
aesthetically pleasing, you could ac~ 
tually reprogram the letter's shape 
(although few actually did that). You 
could go out and choose a keyboard 
you liked, which is how I got first my 
Mem rex and then my DEC key­
boards . You could output the result 
onto any video monitor you liked . 
Finally, you could wrhe your own 
"terminal software. ' That is, because 
all you were doing was moving data 
around in memory, you could write 
ail kinds of routines for "insert 
character" and ' 'i nsert line .' 1 You 
could make it scroll , a nd all this hap­
pened fast. 

Moreover, what was then (in m.y 
judgment) the best text editor avail­
able for microcomputers, Michael 
Shrayer's Electric Pencil, worked 
only with memory-mapped video. in­
deed, Shrayer cleverly took advan­
tage of the fact that the video display 
was memory and used that memory 
location as the input buffer, rewriting 
from screen to ''real memory" onJy at 
the ends of lines. Because this took 
time, the resuJt was Electric Pencil's 
infamous habit of dropping charac­
ters if you typed too fast; but given 
the dreadful editors available then, 
Electric Pencil was so superior in 
every other respect t.hat most of us 
didn't care. 

The result was that in the early 
days of microcomputers about as 
many machines were developed with 
memory-mapped video as terminals , 
and a lot of people with terminals en­
vied us memory-mapped types. 

Of course, the problem was that 



The WORD Plus proofreads 
5,000 words/ min., looks up the 

correct spelling and, if you wish, makes 
the correction for you! 

The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely.Teaeh 
The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 

The WORD Plus works! ... with 

, 
CP/M-86 '~ MSDOS(IBM P.C.) 

,0 Spell	;~~~~=;~;:.;;.call: WayneHolder 
----oasis Systems---- ­
2765 Reynard Way, San Diego, CA 92103 

(714) 291-9489 

Distributed by: 

WordS\ar is a trademark of Micro Pro, lnl'I. SOFrWAll DISTltlUTORS 

Magic Wand Is a tre.demark of Peachtree Software, Inc_ H00-252-4024 (ln C1tlfornl1) 

Mince Is a trademark of Mark of the Unicorn . 1 ·800·~21.0.1 4 (outsld1 C1lltornia) 


Omputer :~:i~::r;~r CPJM'M
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aze 

hen you lo k in ide S attl 
Computer's n w Caz lie"' 8086 
16-Bit microcomput r you'll find 
it b auty is mor than skin deep. 

Quite imply the swift, I ek 
• Gaz · ll is ng in · rd to in lud 

the mo t-wanted featur s in a micro . And with 

plenty of room to grow as your n ds incr ase. 


8 MHz. 8086 CPU. Fast, reliab l w ith a proven 
product ion record. 

128K of RAM. EnOL1gh memorv for most any job. 
The fa t stat ic memorv lets o ur CPU go at fu ll speed. 

Three serial, one parallel port. Provicl s 1/0 for 
vour terminal, printer. communications. and mor at 
up to 19,200 baud. 

Two 8-inch 
floppy disk drives. 
Double- ided, 
double-den ity 
for a total of 2.5 
megab t s of 
on-Ii ne storage. 
Th di k ontroller 
i apable of 
handling up to four dri v s. 

Constant-voltage power supply. Provides clean . 
con tan t pow r even under brown-out condi t ion . 
And it promotes reli abl operation in the noisiest 
electrica l environment. 

Expandable. An 18-s lot -100 moth r-boc1rd allows 
your y tern to grow along wit h yoL11· n d . RAM 
may b incr a ed to 896K or you nla hoose from 
a wide variety of opt ion from Seattle Computer or 
oth r -100 man ufacturer . Ther is even a mounting 
lace t ion and power supply for an 8" inchester 
di k, wh i h w ill soon be availab l as an opt ion . 

The Software is Here Now! 
MS-DOS operating system. riend lv and easy to 

use. Inc ludes complet as embly-language develop­
ment sy tern. Plus it is fully compati ble with th 
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IBM Personal 
Computer DOS . 

Microsoft BASIC 
interpreter. A fast, 
16-bit version of the 
industry standard . It 
opens the door to a 
wide range of exist ing 
application programs. 

Perfect Writer word 
processor. Th ul timate word processor, that has 
been rated " excellent" by lnfoworl d (6-14-82). 
(Optional sp lling ch ck r availab l .) 

Multi-Plan spread sheet. ot just another " Visi­
Clon ," but a trul sup rior planning tool. Cross­
linking of separate spread sheets provides previously 
unheard of capabi lity. {Optional. ) 

Complete language support w ith Microsoft 
Pascal, FORTRA , COBOL, BASIC Compil ers ava il ­
able. You can choose the right language for any 
applica tion . (Opt ional.) 

Best of all, the Gaze lle is priced to sell as quickly 
as it runs. You can buy the fully tested Seattle 

i.!1-1;, .. ... r ~ . ._ ' ..i .r '• I• ·•:
' ':,'... ··. - ~ 

. l. 
fA ~"., , ... · · 

,•I'• •'/', "'~. · •• ' . ,;··· ~1. 
' ~ , f .; . 

. . JIH:,. 

Computer Gazelle from 
your loca l dealer for $5995 . 
Add a terminal and printer 
and you are ready to go. 

Call to l l free 
1·(800)-426-8936 for 
more information about 
the world's best. and 
fa.st st, micro buy. 

1114 Industry Drive, Seattle, WA 98188 
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the board did take up space jn 
memory, whereas a terminal 
operated through an 1/0 (input/ 
output) port and didn' t take up 
memory at a ll ; and when memory 
prices pJummeted, computer owners 
had to make a choice. Did we really 
want to use up memory for our video 
display? Also, terminals got bet­
ter-and cheaper-and new text 
editors were developed . Some com ­
puter systems contin ue to use 
memory-mapped video, but now 
many send thei r console outpu t 
through terminaJs, and a lot of ex­
perienced computer users haven' t a 
clue as to what memory-mapped 
video might e . [Editor's note: Jerry is 
referring to S-100 systems in this 
discussion . Other machines, both 8 
and 16 bit , have used memory­
mapped video for some time, in­
cluding Apple, Radio Shack, LBM , 
and Victor. I 

However (and here's why this has 
been worth the discussion}, memory­
mapped video may come back, now 
that the 16-bit machines are here. 
After all, a 16-blt machine can ad­
dress a hug amount of memory, far 
more than you'll ever need. So, some 
of us ask, why not address a memory­
mapped video board way up there in 
high memory? We could a lso write 
our own "sma rt terminal " software, 
burn that into PROMs, and have a 
terminal that does what we want it to 
do instead of what some terminal 
designer thought we'd want. 

Which is what Mark Dahmke and I 
have been discussing for some time, 
and maybe one day we'll do it . 
Whether we do it or not, it's only a 
question of time before BYTE readers 
will once again be offered the choice 
between terminal or memory-mapped 
video for a console . 

More Tricks with M-Drive 
Craig Anderton of Redwood 

Valley, California, is a Wordstar user 
who has found some nifty ways to use 
Wordstar plus the Comp upro 
M-Drive (or G & G Engineering 
Warp Drive). M-Drive, as most of 
you must know, is a way to fool your 
computer into thinking a lot of extra 
memory is a disk, so that read and 
write operations onto that ' 'disk'' will 
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be nearly instantaneous. lncidenta1Jy, 
Anderton's tricks wou.ld work just as 
well with Semidisk, and probably 
with any other ' 'pseudo-drive.' ' 

An<lerton writes : 

One of the main advantages of 
M~Orive is that 1 can load Word­
star, Spellguard, and some CPIM 
utilities into M-Drive. This mean 
that not only do the Wordstar 
commands read instantaneously , 
but Spellguard takes just a few 
seconds to proof several thousand 
words, with none of the "whirr­
clunk" that occurs when the disk 
drive loads the dictionary Into 
RAM. 

Another trick involves find-and­
replace substitutions for complex 
words. For example, t recently 
wrote a manual for a device called 
the Hyperflange and Ch rus . As 
you can imagine, typing that out 
gets pretty tedious. So, I just typed 

n asterisk (")wherever the phrase 
was to appear and did a find-and­
replace procedure throughout the 
entire file . With a normal disk 
drive, that process can take quite 
some time; with M-Drive, it takes 
very little time. Another word I 
don ' t lik is oscillator, o I just 
type "osc." and do a find-and­
replace. 

l don't use Wordstar, but of course 
it 's obvious that M-Ddve (or 
Semidisk) will speed up its opera­
tions . 

I use M-Drive for spelling checking 
too; but, a las, I have to use 
Spellguard rather than The Word if I 
want to do that. The Word expects 
the dictionary to be on the A drive, 
and because Tony has set things so 
that our M-Drive is literally M: (and 
Semidisk is N :), The Word just can 't 
work on text out ~here . ff a pity 
becau e otherwise The Word is an 
awfully good spelling checker, and 
some of its built-in utilities, such as 
the capability of maki ng an 
a lphabetized disk fi le of the unique 
words in a text file , are simply in­
valuable. [Wayne Holder of Oasis 
Systems is working to adapt The 
Word for use with M-Drive under 
Tony Pietsch 's BIOS. Under Compu­

pro' current BIOS, M~Drive is A:, 
and there should be no problem using 
The Word... . P.L.l 

So Just What Do I Buy? 
Daily we receive letters asking for 

advice . Some are pathetic . J can' t 
possibly answer them. 

For example, Max from upstate 
New York writes a horror story about 
trying to integrate Shugart 8S1R disks 
and the CCS (California C mputer 
Systems) 2210A computer- no BIOS, 
documentation problems , and round 
robins of difficulties, probably ex­
acerbated by the inexperience of the 
local computer repair people. 

As of the time he wrote, he didn 't 
rea lly have a working system . I've 
since put him in touch with Dr. Colin 
Mick, who built the system my col­
league Stefan Possony uses, and l ex­
pect that by now his problems a re 
solved. Col.in didn't think there'd be 
any difficulty . 

Max went on ; 

New news. Datastar needs to be 
patched to get it to run with the 
Televideo 950 terminal. l don't 
have any idea what a patch is or 
how to do it. But, the instructions 
are supposed to be on the way7 
Wordstar needs to be patched to 
get it running with the Epson 
printer in paralle.I interface. More 
fun!J 

People keep telling me that my 
computer will be a great one when 
it finaUy, if ever, starts working. 

My impression of the computer 
industry so far is that it is not 
ready to sell anything yet. It seems 
to me that no one knows what is 
going on and that all that one can 
do as a consumer is to make 
discoveries for the manufacturers 
o that future products may work 

well and together . J don 't like be­
ing the experimen tal subject , and I 
can't afford it. 

Alas, this is not an extreme letter, 
either. I recaJI my late mad friend 
fulminating about companies 1·har use 
their customers as a quality-control 
department. That's not really the case 
here; CCS equipment works fine if 
you know what you 're doing . Unfor-
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tunately, Max didn't, but he needed a 
machine immediately for a particular 
project. What should he have done7 

I'm going to try to answer that 
question, but with a caveat: this is my 
opinion. lt is an opinion based on 
considerable experience, both per­
sonal and secondhand, but it is stilI 
an opinion. There are no definitive 
answer in this busines . 

Given that .• let me review how I got 
into the microcomputer wodd. 

My mad friend Mac Lean got an 
old lmsai, which he cobbled up with 
this and that, and, lof, it did wonder­
ful things. He had it running Electric 
Pencil , and when he showed it to me, 
I fell in love. 1 just had to have one. 

Fortunately, though, Mac Lean 
knew better than to aim me at a com­
puter store with a shopping list. In­
stead, he took me to lunch with a 
graduate student named Tony 
Pietsch. Tony was just starting a 
systems consulting house (literally 
house; it operated in his living room) 
called Proteu,s Engineering. J told 
them what I wanted. Tony told me 
what he could do. Actually, nearly 
every word he said was incomprehen~ 

sjbJe at the time, but at least 1 
understood the price-which was 
somewhat higher thari all the 
component costs , 

'Why1" I asked. 
"Systems integration," chorused 

Tony and my mad friend. 
I thought it over and shelled out the 

money. It was the smartest decision l 
ever made; if I hadn't, I might still be 
struggling with a system that almost 
works. 

Instead, Ezekial (the ZBO Tony 
bought for me) worked from the first 
day , l could and djd concentrate on 
learning how to use the system rather 
than trying to put it together. If 
something went wrong (those were 
the early days. remember; something 
i:ilwRys went wrong at first) , 1 called 
Tony. More than once he showed up 
in the middle of the night to get old 
Zeke working again. The result was 
that I rapidly began writing with 
computers, turned out several b oks 
much faster than I had expected, and 
so forth . Within a year, l'd made the 
cost back several times over. 

Later, when friends wanted a 

machine, I knew precisely what to teU 
them: ''Go to Tony Pletsch , He 'll tell 
you how much to give him. Hand it 
to him and stand well back." Tha~ too 
worked, and splendidly. and no one 1 
know of has ever regretted it. 

Now, though, Tony has too much 
other work (including doing updates 
to WRITE); he can't do systems in­
tegration and maintenance any 
longer, although he did come over the 
other night to help fix Zeke after 
some ne stepped on a cable. Thus 
you can't get Tony to build you a 
system . 

So where does lhat leave us? 
First, the absolute ironclad rule, 

never to be violated, is unless you 
/mow what you're doing, deal witli 
people who do . 

But how do you know Jf the people 
you're dealing with know what 
they're doing7 Alas , f can't tell you . 
This business i s- very new and grow­
ing rapidly; a lot of really good peo­
p le are just getting started, so you 
can 't judge by how long an outfit has 
been in busines . 

However, I'm getting so much mail 
asking my advice that 1 must do 
something . A ter a I t of thought, 
l've decided to say in print whal I tell 
my friends who want a system. 

I know two systems consuJtants 
well enough and have known them 
long enough to recommend them. 
Both have put together systems for 
people I know well (although not for 
me) . I've already mentioned both in 
this column: Or. Colin Mick, Deci­
sion Information Services, POB 5849 
Stanford, CA 94305, (415) 327-5797; 
and Bill Grieb, Systems Interface 
Consultants, 17440 Revello Dr. , 
Pacific Pa.lisade , CA 90272, (213) 
454-2100. Both are well qualified to 
listen to your problems, recommend 
a system including both hardware 
and software, and get it working for 
you. They do expect to g t paid for 
their ervices. 1 hasten to add that l 
have no financial stake in their com­
panies. I have introduced them to 
each other, and they are con­
templating offering some joint 
seminars on computer systems, 

Now do understand, I know there 
are a lot of good people operating 
small-systems houses. Some may well 

offer more services for less money 
than either Colin or BiU. The point is 
I d n't know anyone else as well as I 
do them; and I gel too many despair­
ing letters to allow me to ignore the 
problem, because Max is partiaJly 
right. lt isn 't that lhe computer 
industry isn't ready to sell anything to 
anyone; but it may not be ready to 
sell everything to everyone. Neither 
the systems nor the documents are 
complete enough just to tum things 
over to users withoul help; the excep­
tions to l:his tend to be expensive . 

Dr. Mick on Piracy 
Mentioning Dr. Mick reminds me 

of his solution to the software piracy 
problem: publishers ought to sell 
''authorized-user" licenses t any ne 
who appUes. Without the authorized­
user code, you can't g t \.1pdates and 
revisions; with it, you can, and the 
company ought not to inquire how 
you got the software. 

At first this sounds Like encourage­
ment of piracy, and it's unlikely to 
appeal to companies who hope to get 
several hundred dollars for their pro­
grams . However, software prices are 
coming down rapidly . (1 am in the 
midst of preparing a BYTE feature on 
low-cost software already available.) 
It will not be many years hence before 
everything will be under $100. (The 
price in the first year of release may 
be higher , but after that H will plurn­
met. This, incidentally. is the price 
trend of new computer chips: high in 
the first year or two, falling to 
dirt - well , sand- cheap therea ter.) 
When prices get really low, the cost 
of duplicating and shipping software 
becomes a critical part of the package 
price. 

Thus J can see a time in the not too 
distant Future when the major profits 
will come from selling documents and 
updates , The actual machine­
readable program will be sort of in­
cidental , and the publisher, while 
never admitting it, will be pleased as 
anything if the software is stolen by 
someone who subsequently buys the 
documents and an authorized-user 
number. 

Creating the program will then be 
thought of in the same way as doing 
the research for a book: it's impossi-

Clrcle 501 on Inquiry card. --+­



BASF QUALIMETRIC ~ 


INSURING A TOMORROW FOR TODAY'S INFORMATION. 

The BASF Qualimetric standard is a 
dramatic new international standard 
of quality in magnetic media ... insur­
ance thatyour most vital information 
will be secure for tomorrow when 
you enter it on BASF FlexyDisks® 
today. 

The Qualimetric standard reflects a 
continuing BASF commitment to per­
fection ... a process which begins with 
materials selection and inspection, 
and continues through coating, pol­
ishing, lubricating, testing, and 100% 
error-free certification. Built into our 
FlexyDisk jacket is a unique two-piece 
liner. This BASF feature traps damag­
ing debris away from the media sur­
face, and creates extra space in the 
head access area, insuring optimum 
media-to-head alignment. The result 
is performance so outstanding, 
and durability so lasting, that BASF 
FlexyDisks are protected by the indus­
try'.s only I ifetime warranty.* 

When your information must be 
secure for the future, look for the dis­
tinctive BASF package with the Quali­
metric seal. Call 800-343-4600 for the 
name ofyour nearest supplier. 



ble to sell the book without- doing 
research, but no one expects to sell his 
research notes. The money comes 
from the book jtself. 

So How Do 1 learn More? 
The next most common request l 

get is bibliographic: isn' t there a book 
that will teach all? 

Alas. no. I can 't even think of a 
whole series of books that will do the 
job. There are, however, some that 
are very useful for pre ent and poten­
tial microcomputer u ers. 

For example, take Martha Eischen's 
Compu Guide, subtitled "A c:on­
sumer's guide to small business com­
puters ." That ubtitle is a complete 
misnomer; the book doesn't talk 
about computers at alJ. Instead, it 's a 
discussion of the kinds of questions a 
small businessman ought to ask 
before buying a computer- indeed, 
before hfring a systems consuJ tant. 
Moreover, the book is pitched 
toward those about to buy a pretty 
expensive mirucomputer; the prepur­
chase studies Eischen recommend 
would cost more than most micropro­
cessor systems. 

The book is thus useful as a sort of 
preliminary orientaHon tool, to be 
read before you reallyget Started; but 
l sure wouJdn't take it any more 
seriously than that. Eischen moves 
toward a number of subjects, but jusl 
as she gets interesting, she veers off 
and heads toward another. 

A much more useful book is the 
Osborne CP! M User Gi4ide by Thom 
Hogan. The Osborne in the title is, of 
course, Dr. Adam Osborne, who first 
made his reputation publishing com­
puter books before he developed the 
Osborne 1 computer. 

The Osborne CP/ M User Guide, as 
J'm sure comes as no great surprise, is 
useful only to those contemplating 
systems using the CP/ M operating 
system; but since in my judgment the 
only professional systems you ought 
to buy run CP/M , that's not a bug, 
h's a featl,lre . 

This is the book that CP IM' pro­
ducer, Digital Research, ought to 
have put out as part of the documen­
tation. It is an introduction to CP/M; 
it is not the last word or anything like 
it. However, l have not seen a better 
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introduction to the CP /M operating 
system and recommend the book 
highly. 

CP/M is a computer operating 
system. What that means is defined in 
the glossary of Mark Dahmke's 
Microcomputer Operating Systems 
as: "Any program or group of related 
programs whose purpose is to act as 
intermediary between the hardware 
and the user . The operating system's 
main job is to rr\anage resources such 
as disk drives, printers, and other 
peripherals, freeing the programmer 
from having to rewrite c:ommonly 
used functions for each application. 
In this way, the operating system pro­
vides a uniform, consistent means for 
all user-written software to access the 
same machine resources ." 

Dense, isn't 111 Fortunately. Mark 
doesn't always write like that; and if 
you want to learn more about operat­
ing systems-and you should- then 
this is the book t read . 

Unfortunately, the book tells you 
both too much and not enough. 
Sometimes it assumes you know a 
lot ; other times it gets down to user 
levels. For all its problems, the book 
is unique; there's literally nothing else 
in its class. Those who want to under­
stand what operatfag systems do are 
well advised to get this book . 

Alas, though, the book I'd want 
would fit in between Hogan 's and 
Dahmke's : a user-level book on the 
CP/ M system that would tell you 
something of CP/ M's file structure 
and how the data is stored . This 
would give you insights into how to 
use programs like Disk Doctor and 
SPAT (which let you read and write 
disk files 1 byte at a time) and thus be 
able to correct your disks after a 
calamity. 

In my case the worst ca1amity was 
a power failure that happened while I 
was transferring the only copy of a 
new chapter onto the safety copy of 
the disk. The directories to both disks 
were damaged, and in those days 1 
kept only one safety copy. (Now I 
know better: I have "safety copy" and 
"working safety copy" for all impor­
tant projects.) Fortunately my mad 
friend was able to reconstruct the disk 
directory using a program called 
SPAT. 

I don't recall who wrote SPAT, 
which .is available from the CP/ M 
User's Group . Probably Ward 
Christensen; he did a very great many 
of the useful public-domain utilities 
available from the CP IM User's 
Group. SPAT (with a number of 
other useful programs) is also 
avai1able from Workman and 
Associates on Utility Disk One . 

An alternative to SPAT is Super­
soft' Disk Doctor. 1 understand 
that this program has made its wriLer, 
John Holland, a wealthy man. (He 
atso wrote Analiza ; see "Ada , 
MINCE, CP / M Utilities , Overpriced 
Documentation, and Analiza 11, " July 
1982 BYTE, page 290.) Disk Doctor's 
documentation is a bit better than 
what comes with SPAT, but it 's not 
really good enough to let you start 
operating on disks withou t some fur­
ther study of Digital Research 's 
notoriously dense CP/ M manuals. So 
it goes. Tony Pietsch 's evaluation of 
Disk Doctor was that "anyone who 
knows enough about CP/M file struc­
ture to use this will be turned off by 
the cutesy stuff: jt's called 'Disk Doc­
t r,' which must be why they talk 
about various 'ward ' of the 'clinic .' 
Bah. '' My own view is not quite so 
harsh as all that; still, Tony does have 
a point. 

1n any case, I've wandered far from 
my point, which was that the 
definitive book about CP/ M has yet 
to be written. Pity. 

A Standard at Last! 
The Institute of Electrical and Elec­

tronics Engineers (fEEE) has finaUy 
acted : there's now a standard S-100 
bus, which means that if you buy 
equipment that conforms to the stan­
dard, all of it ought to work together. 
This is a real breakthrough. 

The standard jg described in Inter­
facing to 5-100/ IEEE-696 Microcom­
puters, a book by Sol Llbes and Mark 
Garett. (Many other doc:umenls and 
books that describe the standard bus 
are available.) 

Sol Libes is, of course, the elder 
statesman of the mk:rocompu~er 
world , while Mark is pres.ident of 
Compupro. Mark not only co­
authored this book but also chairs the 
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350K to 38 megabytes of built-in -storage 

Plus ... multi-user capability 


CMC's SuperSystems are offered In seven 
computers, from the Model 100 CPU terminal 
which boots directly off our hard disk system, 
to 38 megabytes of storage in 5If•" hard disks 
built into the desktop computers. In between 
there are two 5'1•" lloppy drives. available in 
350Kb or 750Kb or 1.5 megabytes of disk 
storage. 

Our SuperFive, SuperTen and Super20 
systems ofter 6, 12 or 19 megabytes, respec­
tively. 

Included also are CP/M 2.2 operating 
system and Microsoft Basic 80, diagnostics 
and rommunicatlons software. Standard are 
two Z80A processors operating at 4mhz, tull 
ASCII keyboard, numeric keypad and cursor 
controls , 64k RAM , battery-operated real time 
clock, lower case descenders, 25 lines by 80 

character screen format, reverse video, two 
RS232 ports, and other features. 

CMC's SuperSystems offer you the best 
price/performance rallo in the Industry. The 
seven models support accoundng, word pro· 
cessing, programming and scientific applica­
tions and a lull range of standard software 
operating under CP/M. 

Our central hard disk system supports up 
to 64 users, with up to 80 megabytes of cen­
tral disk storage. 

High resolution pixel graphics are available, 
too. 

Cost effective? You bet! For example, our 
SuperFive, with 6.38 megabytes 01 hard disk 
storage, lists for $5,995, or less than 94 
cents per kilobyte. 

CMC was lhe first to offer a 51/4" hard disk 

in a desktop microcomputer. We 've been 
shipping systems for more than a year. Now 
we're the first with a 19-megabyte mini-
winchester_ . 

Our systems are reliable. Just ask the hun­
dreds of dealers selHng our SuperSystems. 
We offer service and technical support, and 
Module replacement. in the unlikely event you 
ever need rt. 

Nationwide on-site service Is available 
tllrough CMC's dealer network. 

Prices start at $2495 

@~~N 
See us at Comdex, Booth No. 4128 

c c 

A Division of Computer Marketing Corporation 


11058 Main • Suite 220 • Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEA TAC 


Call Toll-Free 1-800·426·2963 




Altos 5-150 ............... . ........ . ... . . $2295.00 
Altos 5-50 . ... .. ... .. . . . .. .... ... . .. ..... 4595.00 
Amdek Video 300 . . ... .... .. . . .. .... . ..... 139.00 
Amdek Color 113" Monitor . . . . . . . . . . . . . . . . . 315.00 
Amdek Color 1113" Hi-Res RGB Monitor . . . . . 719.00 
Amdek Color 11 113" RGB Monitor . . . . . . . . . . . 399.00 
Atari 800 Computer w/ 16K . . . . . . . . . . . . . . . . . 645.00 
Atari 800 Computer w/48K . . . . . . . . . . . . . . . . . 739.00 
Atari 810 Disk Drive . . . . . . . . . . . . . . . . . . . . . . . 439.00 
C- ltoh Prowriter 8510AP (parallel) . . . . . . . . . . 459.00 
C-l toh Prowriter 8510ACD (serial} .. . .. . . . . . . 599.00 
C-ltoh Prowriter II ........ . ....... .. .. . Call for Price 
Comrex CR-5500 12" Green Monitor . . . . . . . . 119.00 
Comrex CR-6500 13" Composite Color 

Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325.00 
Comrex Com-Riter w/ Serial Interface . . . . . . . 879.00 
Daisywriter 2000 Letter-Quality Printer . . . . . . 1049.00 
Diablo 620 RO Printer . . . . . . . . . . . . . . . . . . . . . 1259.00 
Diablo 630 RO Daisywheel Printer . . . . . . . . . . 1999.00 
Diablo 630 KSR Daisywheel Printer . . . . . . . . . 2349.00 
DEC Decwriter IV LA34M . . . . . . . . . . . . . . . . . 1095.00 
DEC VT100AA Video Terminal . .... . . . ... · 9~~~
DEC Rainbow 100 Personal Computer ... . 0995:00 
Epson HX-20 Portable Personal Computer . . . .0 
Epson MX-BOFT Type Ill w/Graltrax Plus . . . . 499.00 
Epson MX-100FT Type Ill w/Graftrax Plus . . . 699.00 
Hayes Micromodem II for Apple II . .. ... ..... 289.00 
Hayes Smartmodem . . . . . . . . . . . . . . . . . . . . . . 225.00 
Hayes Smartmodem 1200/300 baud . . . . . . . . 569.00 
IDS Microprism . . . . . . . . . . . . . . . . . . . . . . . • . . . 599.00 
IDS Prism 80 (w/ all options & co lor) ... . . . . . . 1379.00 
IDS Prism 132 (w/ all options &color) ... ... .. 1559.00 
M & R Sup-R-Term 80 column card for Apple II 279.00 
Microsott Softcard (Z-80) for Apple ll . . . . . . . . 269.00 
Microsoft Premium System for Apple II . . . . . . 579.00 
Microsoft 16K Ramcard for Apple II . . . . . . . . . 119.00 
Microsott 64K For IBM . . . . . . . . . . . . . . . . . . . . 359.00 
NEC 3510 Letter Quality Printer w/RS232 . . . 1529.00 

120 CPS, Bi-directional logic seeking 9x9 dot matrix. full 96 
ASCII char. Set with true descenders cenlronlcs parallel port 
and RS232 serial port (up lo 1200 Baud) standard. BO col. , 
includes Okigraph dot addressable graphics, friction feed and 
removable tractor. 22 lbs., 110 volt standard, 220 volt optional. 

CALL TOLL FREE! 

800.343-0873 


NEC 3530 Letter Quality Printer w/Cenlronics 
Interface ....... . ........ .... . ...... ... . 

NEC 7710 RO Spinwriter .......... ... .... . 
NEC 7730 RO Spinwriter w/Centronics 

Interface .. ........ ............. .. . . . . . . 
Lear Sigeler ADM3A Dumb Terminal . . ..... . 
NEC PC8023 Dot-Matrix printer .. . ........ . 
NEC JB 1201 M(A} 12" Green Monitor ...... . . 
NEC JC1201 13" Composite Color Monitor .. . 
Okidata Microl ine BO ..... ....... . . .. .. . .. . 
Okidata Microline 82A .... .. .. ... . .... .. .. . 
Okidata Microline 83A .. .. ............ . . . . . 
Okidata Microline 84P ......... . . . .....• ... 
Okidata Microline 848 ....... . ........ . ... . 
Rana Elite I Disk For Apple II ... .. . ........ . 
Rana Elite I Disk w/Controller .. . .. . . . ... .. . 
Rana Elite 11 Disk Drive for Apple II .. . ...... . 
Smith Corona TP-1 Letter Quality printer . .. . . 
Televideo 925 Terminal ................... . 
Telev ideo 950 Terminal ..... . ... ..... .... . . 
USI Pi-1 9" Green Monitor ... . •... .... .... . 
USI Pi-2 12" Green Monitor .. ............ . . 
USI Pi-3 12" Amber Monitor ........ . . . .... . 
Videx Videoterm . . .... ..... . . . . . .. ....... . 
Videx Enhancer II . ..... .. ............... . . 
Xedex Baby Blu CPM Card for IBM ..... . .. . 

1659.00 
2195.00 

2195.00 
569.00 
489.00 
169.00 
319.00 
329.00 
419.00 
695.00 
979.00 

1079.00 
359.00 
465.00 
529.00 
639.00 
795.00 
995.00 
159.00 
159.00 
175.00 
259.00 
115.00 
499.00 

OMEGA SALES COMPANY

0 

430 PEARL STREET, STOUGHTON, MA 02072 
(617) 344-6645 TOLL FREE (800) 343-0873· 
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80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, oentronics-style parallel 
port (RS232 optional) , 80 col. , includes grattra.x plus dot 
addressable graphics, friction reed and removable tractor 
feed.19 lbs. , 11 o volt only. 

SOFTWARE 

Omega carries software by the following companies: 

• American Business Systems • Ashton Tate • Dakin 5 
• Innovative Software • Micropro • Microsoft 
• Sorcim • Stoneware • Visicorp 

MAGNETIC MEDIA 

Omega carries diskettes by the listed companies : 

• Dysan • Maxell • Scotch • Verbatim 

ACCESSORIES 
Omega carries accessories for the Apple II by the 
fol lowing manufacturers: 

• D.C. Hyes • Microsoft • Tymac • M & R Enterprises 

• Mountain Computer • Kensington Microware 
• Practical Peripherals • T. G. Products • Videx 

Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
Mass. Residents Please Add 5% Sales Tax 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 

We carry the complete line of Atari Hardware. Software & Peripherals . 


We will try to match or beat any price with similar purchase conditions. 


OMEGA SALES COMPANY 

430 PEARL STREET, STOUGHTON, MA 02072 

(617) 344-6645 TOLL FREE (800) 343-0873 
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SINGLE USER 

SB-80/4. The affordable singleboard microcomputer

with multi-user, multi-tasking muscle and brains. 


SB-80/4 A complete microsystem for the user who 
demands speed and storage capacity in sing le or multi ­
user applications. Our MULTI/ NET operating system 
offers true CP/M compatibility, allowing for limitless flexi­
bilty and growth. 

Single Board Technology By utilizing the latest in 
large scale integration. engineers have packaged, into a 
singleboard, power and reliabilly usua lly found only in 
costly multi-board systems. This multiprocessor board 
allows each user (up to four) a dedicated Z80A micro­
processor and 64K of RAM. The master-slave architec­
ture, residing in the same enclosure. supervises all user 
requests for storage and periphera ls through four 
channel OMA 

Memory and Disk Storage 320K of 200ns dynamic 
RAM combined with five (5) ZBOA microprocessors 
provides the hardware to independently multi-task the 
operation. A 4K byte of EPROM for bootstrap, monitor 
and diagonstlc test is standard. On board interface for 
Winchester type disk control ler allows from 5 to 104 

megabytes of storage for applications that require large 
database files and records. The four parallel and six 
seria l ports provide the muscle to support numerous 
peripherals. 
Software INFOSOFT's MULTI/ NET provides the most 
eff ic ient multi-processor operating system. This user­
friend ly, CP/M compatible, provides file lock-out, OMA, 
real time clock, and full vectored interrupt on all I/ Os. 
BASIC, Fortran, Pascal, Cobol. and PL/1 languages are 
supported 

Affordability The SB-80/4 gives you live (5) inde­
pendent microprocessors in one multi-user system. It ls 
the power, performance, and capacity of a mini at the 
price of a micro. 

Dealer and OEM Inquiries are welcome. 
Nationwide field service through INDESERV. 

l•J Colonial Data 

Coloni al Data Services Corp., 105 Sanford Street , Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
CP/M Isa rcglslc1ed tra<lemer ofOlgltol Reoearch, Inc_ 
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IEEE committee that adopted the 
IEEE-696 Standard-that's the official 
d signation for the S-100 bus stan­
dard . 

The book tells an awful lot about 
the S-100 bus; more than I w ill ever 
want to know. It's not light reading, 
but then it wasn't intended to be. 
Ciarcia1s readers will find it far more 
interesting than mine wiJI. Still , it 
needs to be mentioned because every­
one ought to be aware that the stan­
dard exists. 

And now that there is a standard , I 
hope everyone will design to it and 
refu e to buy equipment that doesn't 
conform; that way we can eliminate 
some of the systems-integration hor­
ror stories. 

Updated BIOS Information 
An announcement: Tony has 

definitely sent his BIOS (basic in­
put / output system} to Compupro, 
and Compupro likes it and is 
evaluating it further . 

Not long ago there was a big 
parking-lot sale at a well-known elec­
tronics supply house here in Los 
Angeles, and Mark Garetz of the 
Compupro organization was down 
with many of h is staff. After the sale 
was over I invited the team here to 
Chaos Manor for a drink . That was 
when the cable got stepped on. (I had 
an ulterior purpose: maybe l could 
get them to talk about things not yet 
announced. Bu t they brought a long 
Vicky Andresen of the rivaJ Morrow 
Designs company, so, alas, I learned 
little about either Bill Godbout's or 
George Morrow's plans.) 

Anyway, while they were here I 
demonstrated Tony's BIOS on The 
Golem, which is my Compupro 
8085/8088 dua l processor. Among 
other things, I removed the rusk from 
Lhe drive and then tried to access it. In 
the old BIOS, that results in "BOOS 
ERROR ON B: SELECT," but with 
Tony's it merely says "Please dose 
the drive door. " Everyone was im­
pre sed, and somewhat eager to get 
Tony's BIOS for his own evaluation . 
What impressed me was learning just 
how thoroughly Tony Pietsch's soft­
ware insu1ates me from some of the 
more common irritants of lhe micro­
computer world. 

The Book of Leviticus, Revisited 
My mad friend used to rail against 

what he called "Levitical documenta­
tion , full of Thou Shalt Nots .'' I've 
got a doozy here. 

During the West Coast Computer 
Faire this year, I saw COLORTROL, 
which made file-folder labels that 
vere color-coded in some peculiar 

way. It looked rather pretty and quite 
possibly useful , but 1 saw it on the 
afternoon of the last day, and I didn' t 
have time for a full demonstration; so 
I asked them to send me a copy. 

My mad friend used to 
rall against what he 

called "Levitlcal 
documentation." I've 

got a doozy here. 

Not long ago an enormous box ar­
rived. It was mostly full of plastic 
worms, but down fo the bottom was 
a loose-leaf notebook, a couple 
dozen colored file-folder labels in a 
pin-feed fanfold , a disk, and some 
documents. A cover I tter was includ­
ed announcing that this was an 
evaluation copy of COLORTROL­
and that the program was currently in 
a "1ocked'' state. There was a 
telephone number to call so I could 
learn how to "unlock" the program. 

Curious . Because this is a CP/ M 
program disk, it can certainly be 
copied; indeed , one of the first in­
structions given was to make a 
backup copy. So why the ''lock," and 
whal the devil did it rnean7 

1 fear I haven't yet found out, 
because the second thing I saw was 
the licensing agreement. It's positive­
ly frightening . 

First , of course, Soft-Link warrants 
nothing, in block capitals. To be 
precise, "SOFf-LINK MAKES NO 
WARRANTIES, EXPRESS OR IM­
PLIED, WITH RESPECT TO THE 
SOFfWARE OR ITS QUALITY, 
PERFORMANCE, MERCHANT­
ABILITY, OR FITNESS POR ANY 
PARTICULAR PURPOSE. THE 
SOITWARE IS LICENSED AND DE­

UVERED 'AS IS.' " 
Then tomes pa ragraph after 

paragraph of tiny print in lowercase 
letters, according to which I'm to 
guarantee that 1 will keep records on 
all copies made and their locations; 
that I won't m,11ke more than five 
copies; that I won't use this on more 
than one "computer system"; and 
that "the customer agrees to take all 
reasonable precautions to secure the 
licensed programs including, without 
limitation , the same precau tions he 
takes with his own proprietary 
materials. In particular, the Customer 
agrees not- to provide or otherwi e 
make available or disclose any 
Licensed Program to any person 
other than his authorized employees 
and/or agents without prior written 
consent of Soft-Link." 

Whatever all that means-and 
there's more-it says I agree to it if I 
open this sealed package the com­
pany sent. 

Now back in San Francisco at the 
Fafre I thought I wanted that pro­
gram; but now that l look at my 
obligations (many) and Soft-Link's 
(none), I begin to wonder. And sure, I 
know, everyone is doing this and no 
one pays attention to it; but dam it, 
isn't there a limit somewhere? Do we 
all have to become scofflaws in order 
to use the programs we buy7 

Look, here in Chaos Manor we 
have Ezeklal and The Golem. They're 
linked together. Does Lhis make them 
one system or two7 If l remove the 
cable connecting them, have they 
become two when they were one 
before? And of course there's Helen, 
my son Alex's CCS, which is in 
another room . Suppose l want to 
generate some file-folder labels, and 
the printer in here is occupied; am I 
really breaking the law if I have Alex 
run them off? 

And - horrorsl - the NEC (Nippon 
Electric C mpany) Spinwriter we' ll 
use to generate the labels has a 
microprocessor in it! Is this a separate 
system? Do I need the firm's written 
consent? For a program to generate 
file-folder labels? Ye immortal gods! 

In any event, I've been too in­
timidated to open COtORTROL, 
and I've yet to learn how to "unlock" 
it . Perhaps next month. • 
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Inexpensive Transducers 

for the TRS-80 


Part 2: Another Look at Monitoring 

Real-World Quantities 


A practical look at the devices that put real-world 
interfaces to work. 

Last month I looked at some simple 
switch-sensing techniques for the 
TRS-BO Model I/III and Color Com­
puter. This month I'm going to 
discuss the subject of inexpensive 
transducers more generally. These 
devices enable us to monitor real ­
world physical quantities such as 
wind speed, temperature, and air 
pressure. I beUeve this subject Will 
serve as a logical and useful ending to 
the 12-part series on TRS-80 interfac­
ing techniques. 

The devices in this artide are more 
than switches. They are actually trans­
ducers, devices that transform one 
form of energy into another. An ex­
ample of this is the National Semicon­
ductor LX0503A pressure transducer, 
which transforms energy i.n the form 
of pressure to a voltage via a 
piezoelectric "bridge .' ' 

The two most common electrical 
"analogs" (quantities that correspond 
to real-world phenomena) that I'll be 
working with here are changing 
voltage, produced by devices such as 
the LX0503A, and changing resis­
tance, produced by devices such as a 

William Barden Jr-. 

28122 Or!iola 


Mission Viejo, CA 92692 


thermistor, which has a resistance 
that varies with temperature. Further­
more, when the electrical analog is 
resistance, jt's convenient to convert 
it to voltage, which can be more easi­
ly manipuJated in computer-interfac­
ing schemes. Therefore, I'm really 
measuring only voltage, by means of 
the Color Computer's joystick 
analog-to-digital (A-to-D) converter 
or an equivalent Model l/lll circuit. 
I'll use the Color Computer for sam­
ple programs here, but al1 the con­
cepts apply to the Model l and m as 
we:IL 

The Color Computer A-to-D chan­
nels operate with voltage inputs in the 
range of 0 V (volts) to +s V direct 
current (DC). The various A-to-0 
converters described for the Model 
l!m in earlier articles in this series 
also operate in this approximate 
voltage range. However, the devices 
that I'll be talking about here operate 
at much lower voltages, typically in 
the hundred millivolt (mV) range. For 
that reason, the first thing I'll do is 
look at a general way to amplify the 
transducer outputs. 

Using Op Amps to Amplify 
A-to-D Converter Signals 

1'11 use three basic amplifier circuits 
in the following discussions. All of 
them use operational amplifiers. 

Operational amplifiers are linear 
integrated circuits (ICs) that are com­

monly used for low-frequency 
amplifiers. They are characterized by 
high input impedance, low output 
impedance, and input voltages that 
track each other. There are always 
two inputs with op amps, a minus 
and a plus input. The minus input is 
called the inverting input because a 
voltage increase on this input will 
result in a decrease in the output 
voltage. The plus input is noninuert­
ing input because a voltage increase 
here will result in an increase in the 
output voltage. 

Earlier op amps used dual power 
supplies; however, some newer ver­
sions draw on a single suppJy. I'll use 
the single-supply type in the circuits 
in this article. 

A typical configuration for an op 
amp is the inverting system shown in 
figure 1. The input resistor (Rl) and 
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the feedback resistor (R2), which is 
connected from the output to the 
minus input , determine the -voltage 
gain of this amplifier. The voltage 
gain is: 

V = -V X(R2/ Rl)
DU~ It\ 

Typical values for R2 and Rl are 1 
megohm and 100,000 ohms. These 
values will produce a X 10 op amp, 
one that multiplies the input voltage 
by 10. Note that in this case the input 
voltage must be negative. Inputting 
- 0.1 V will produce a +l Voutput , 
inputting -0.2 V will produce a +2 
V output, and so forth. Inputting a 
positive voltage such as +0.2 V will 
produce a 0 V output. The output 
voltage will increase linearly to about 
+3.5 V, as shown in figure 2, giving 
this particular op amp circuit an input 
range of 0 V to - 0 .35 V, for an out­
put range of 0 V to +3.5 V. 

A X 5.6 op amp can be made by 
substituting a 560k-ohm resistor for 
the feedback resistor (R2). Similar 
substitutions can be made for other 
voltage gains. I'll be using the X 10 
and XS.6 inverting op amps in the 
applications discussed later. 

The parts layout for a X 10 or 
XS.6 op amp is shown in figure 3. lt 
is built on a Radio Shack prototype 
board (pa rt number 276-175), which 
allows easy connection of lCs and 
components. 

Figure 4 shows a noninverting op 
amp. It amplifies a positive voltage 
applied to the plus terminal, produc­
ing a positive output. The voltage 
gajn is again dependent upon the 
values of the two resistors, R2 and 
Rl , according to this formula: 

The op amp configuration shown 
in the figure gives a gmn of about 11; 
1'll use it with most of the transducers 
discussed in the remainder of the arti­
cle. 

Figure S depicts the parts layout for 
the noninverting op amp, again on a 
prototype board. 

A third type of op amp amplifier 
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Figure 1: Using three components you can construct an inverti11g operational amplifier 
with a X 10 or a X 5.6 gain . It will increase typical transducer outputs to a range com­
patible witf1 A -to-D conv erter inputs. 

OUTPUT 
VOLTAGE 2 
(VOLTS) 

)(IC INVERTING OP AMP 

0 I 0 . 2 O. J 0 JS 0 4 

i NPU T VOLTAGE \-VOL TS I 

Figure 2: Tli e op nmp operates in linear fashion up to about 3.5 V for a supply v oltage of 
5 V. 

(shown in figure 6) multiplies the dif­ type inputs, ln which one value in­
ference between two input signals ap­ creases and the other decreases, as is 
plied to the plus and minus inputs. the case with the National Semicon­
This is handy for amplifying bridge- ductor LX0503A pressure transducer. 



PRICE: 2495.00 complete subsystem for Apple II or IBM-PC 

CAPACITY: 14.4 megabytes unformatted . . . . 11.3 megabytes formatted 

EXPANSION: Total expansion capability to 57.6 megabytes using the same controller 
and host Interface. 

Expansion capability to 18.8 megabytes by adding a second disk drive 
and using the same cabinet and power supply. 

NETWORK: For Apple II only, Network capability is available at a cost ot 5200 per 
station 

GALLIUM SOFTWARE 

For Apple II, the ROM resident software Interfaces to DOS 3.3, CPM and PASCAL operating 
systems. All operating systems remain unmodified so there Is no need to make any program 
changes when using the Gallium. Any system can be booted directly from Gallium. 

For IBM-PC, a connect program Is provided which brings the Gallium-10 on line and 
becomes accessible as Drives C and D. 

APPLE 
UTILITIES 
Format .... . .. . .. . , . . . . .. . . Formats all Surfaces 

Volume lnlter ... .. . . . . lniflallzes With An "EMPTY'' 
File A Given Number of Volumes 

in Single, Double or Triple 
Size DOS 3.3 Volumes 

Flle Finder . ... . . .... Finds All Volumes On Which 
Any Given File Is Resident 

File Runner . ... . . .. . . Finds & Runs The Given File 
From the First Volume On 

Which It Is Resident 

Partition ....... .. Partitions The Disk For DOS 3.3, 


IBM 
UTILITIES 
FDISK ... . ......... . . Formats All Surfaces, Once 

Formatted Capacity Is 
11.5 Megabytes 

DSKLNK . . ......... Connects Gallium to PC-DOS 


CHKHRD . . .. . . .... . , . Similar to PC-DOS CHKDSK 
Utility, Reports Disk Usage 

XITENSYSTEMS 

CPM & PASCAL Allocatlng The 16815 Hawthorne Blvd.Required Number Of Sectors 

For Each Given Operating System Lawndale, Ca 90260 
(213) 370-3966Connect .............Connects Gallium To DOS 

If Booted From Floppy Disk (800) 421-1947 
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MIND

YOUR OWN 

BUSINESS. 


It's time to toke a long, hard 
look at your bur;iness. 

Chances ore, it's not running 
os productively as it could be . 

And the effects- lowered 
product quality, limited resources, 
a tighter profit squeeze- can be 
staggering. Not just for your busi­
ness, but for our nation as a 
whole. 

There ore no instant cures. 
Growth in your business­

and in this nation- depends on 
working more productively lhon 
ever. And on getting more out of 
what you 're a lready putting in . 

W ith careful planning and o 
sustained effort, you con improve 
the productivity of your opera ­
tions, the quality of your product, 
create better job satisfaction 
within your work force and out­
perform your competition. 

To learn more, send for the 
American Productivity Center's 
free brochure, "A Productivity 
Program . .. or Productivity Improve­
ment.' ' It w ill tell you where to start . 

Don't put it off. 
M inding your own business 

is the best way to help the busi­
ness of America. 
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Figure 3: Component layout for tf1e X 10 or X 5. 6 inverting op ar~ip . Parts Me mo1111led 
011 a prototype board. 
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Figure 4: A noninverting operational amplifier. 
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Powerful Fast Responsive 

Performance, speed, control , ease of use. That's 
what you expect from a finely tuned machine. And 
that's what your data management software should 
deliver too. The new FMS-80 Version 3 gives you 
th is and more-a fully integrated Applications 
Development System that makes even the most 
complex application easy. 

Almost everyone needs to manipulate information . 
With FMS Version 3 even a beginner can follow the 
simple menu selections and be otf and running in 
almost no time . Customized screens and user 
menus are easy to design . Powerful full -screen ed it· 
ing makes entering, modifying, adding or delet ing 
data a snap . 

FMS makes getting your information out easy too . 
Interact ive QUERY and comprehensive SELECT 
can extract the data you need almost Instant ly. Our 
powerful Report Generator can produce almost any 
imaginable report with minimal effort. FMS takes 
you by the hand each step of the way. 

More Than Just a Database Manager. 
If you've been around the track a few times already, 
FMS is for you too. Our enhanced Version 3 EFM 
programming language gives you total control. Our 
I SAM-like mu lt i-key data structure, access to 19 
open f i les, full stri ng hand l ing, alphan umeric vari­
able, fie ld and fi le names, 18 digit FP& BCD 
math, structured programming constructs 
and other advanced fea tures make EFM 
the language of 

choice for data management appl ications. FMS can 
make you more product ive and save you tfme and 
money, whether you're deve loping a simple mailing 
list or a com plex turn-key general accounting system . 

The UN IX-inspired FMS She ll brings advanced 
capabil ities like command stream manipu lation 
and dynamic input and output redirect ion to the 
CP/ M wor ld fo r unprecedented control of the 
operating environment. 

Don't Run Out of Gas. 
FMS's capabi l it ies go way beyond other data 
mani pulat ion programs. More fie lds per record, 
more open files, more variables, more everything. 

FMS dBASE Condor 
Maximum fields 

per record 255 32 127 
Maximum number 

of variables 281 64 0 
Maximum number of open 

files in a program 19 .2 2 
Maximum number of open 

fi les in a report 19 1 1 
Maximum display pages 

per record 255 3 1 

Don't lock yourself in to a system that can't handle 
the big jobs! 

A Proven Winner 
FMS-80 l1as been lead ing the field since 1978 . 

Now Version 3 sets new standards fo r t he 
fu ture. Contact your local dealer for a test 
drive . 

JI.pr/I' DJR Associates, Inc. VD,I 
303 S. Broadway • Tarrytown , N.Y. 10591 
I (914) 63 1-6766 • Te lex 646792 DJR NTAR 
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What makes 
a streetwise kid 
from NewYork 
want to help
rice farmers 
in the tropics? 
Mee r Mike Harvey. He's not 
out to change the world, ju t 

to understand it a little beu e r. 
And because he thinks that 
underneath all the differences 
people a re basically alike, he 
fee l he can help. 

It 's wh at today's Peace 
o rps is al l abouc. Ame ric, ns 

fro m eve ry kind of back ­
gro und , of all age , making a 
omm itment to live and work 

with people around rhe wo rld 
to meet ba ic human ne d . 

You won't be a ·ked to move 
mounrnins bur you'l l under­
s tand what volunrce r like 
Mike Harvey mean when they 
rnlk of smal l mira le . \Vhy 
they wanr t work hard at a 
cha llenge unique to t he Peace 

o rp . 
A ovc all , you'll be learning 

something about the world, 
ma king fr ie nd with people 
you can he lp. And th at" what 
l ife ho uld be ail a bout. 

For further information, 
call toll frc 800-424-8580. 
Or write Peace C orps, 
Was hington , D.C. 20525. 

Peace Corps 

The toughest job 
you'll ever love. 

Lt' A Pu bile Service ol This Ma9az1ne 
lOlJ'lC & The Ad Yer1iSl ng Counci l 
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What's an anything board? With the unique new 
E·Z CIRCUIT PC design system from Bishop Graphics 
and your imagination, it's just that ... anything you want 
It to be! Use E-Z CIRCUIT to design and bu ild rea l time 
clocks, AID converters, serial I/O's, memory boards, 
game boards, custom one-of-a-kind boards tai lored to 
meet your individual needs, 1 K to 100K or more. With 
E·Z CIRCUIT, the possibilities are as unlimited as your 
imagination . 

Designed to perform l ike a convent ional 
"etched" board, E-Z CIRCU IT's current conducting , 
pressure-sensitive copper mounting configurations 
and tape allow you to design and build a professional , 
production quality board as easy as 1... 2 .. . 3 ... without 
artwork, photography, screening or etching. Simply 
app ly the copper mounting configurations to the board , 
solder your components in place and plug the fin ished 
board in . . . instantly you 're computing . 

With four popular board styles to choose from 
Apple 11 ,·s-100, Standard Bus and Eurocard (for metric 
applications), E-Z CIRCUIT has total small systems 

compatibility. There's even a Professional Printed 
Circuit Design Kit, containing vi rtua.lly everything you 
need to design and build the board you want. 

E-Z CI RCUIT ...The Anyth ing Board . .. get 
yours TODAY! 

Get the complete E-Z CIRCUIT story! Simply clip 
the coupon below and sen d for your FREE copy of the 
E-Z CIRCUIT Printed Circuit Copper Products Technical 
Manual & Catalog EZ-3001. 

I'm Interested! 
Please Rush Me My FREE E-Z CIRCUIT Printed Circuit 
Copper Products Technical Manual & Catalog EZ-3001. 

Street _____________ 

City/State/Zip---------­
E-ZCIRCUIT, P.O. 8ox5007 ByWestlakeVlllage,CA91359 

------------------------------~ •A.pp le II ls~ iradem~rk ol A.ppte Computer, Inc. 

l~·i C:iiiC:IJiT '~ 
by @.Bi•••• &r•phic•, hu:. 

5388 Sterl ing Center Drive• P.O. Box 5007 By Westlake Village, CA 91359 • (213) 991-2600 •Telex 66-2400 
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Condition 

Direct sunlight at 0900 
Turned 90 degrees from sun 
Facing sun, overcast 
Turned 1 BO degrees from sun 
Outdoors, shade grada tions 
Inside house. day, facing window 
lnslde house, day, lacing inside 
Inside house. dark hallway 

Inches from 75-wall lamp 

6 

12 

18 
24 
30 
36 

Output (l n volts) 

0.535 
0.490 
0.482 
0.478 
0.39 to 0.445 
0 .225 
0 .065 
0.003 

0.426 
0.359 
0.228 
Q,163 
0.1 16 
0.085 

Table 1: Measured performance of the solar cell used as a light detector. 

The configuration shown uses a 
XlO amplifier. 

A Solar-Cell Light Detector 
Solar cells are designed to convert 

sun or incandescent light into elec­
tri city. In recen t years, solar cells 
have improved both in cost and effi-· 
ciency. 

The unit I tested was a Radio Shack 
cell (part number 276-124); similar 
products are available from Edmund 
Scientific (101 E. Gloucester Pike, 
Barrington, NJ 08007). Normally you 
think of solar cells as energy con­
verters, but of course they work quite 
well as light detectors too. 

On a clear day at 25 ° Cel.sius (C) at 
noon in direct su.nlight, the cell pro ­

Resulting Current 
Voltage w ~th Load Resulting Voltage with Load Added 

No Load Added (ohms) with Load Added (in mi l liamperes) 

0.482 8 .6 0.30 37.00 
0.4 46.8 0.35 6.29 
0.4 36.5 0.33 7.52 
0.4 23 .4 0.27 9.45 
0.4 8.6 0.13 13.BB 

Table 2: Effects of an electrical loati 0 11 the solar cell. 

Listing 1: A simple BASIC light-detector program for use with tlie solar cell . A warning 
tone sounds when a light activates the solar cell. 

100 'X 1~ FOR LIGHT DETECTOR 
110 A=-JOYST <0 
120 IF A>0 THEN SOUND 100 1 1 
130 GOTO 110 

Listi.ng 2: A BASIC program for rrmding a11d displaying solnr-cel/ outpuf. The solnr cell 
is connected to tire rig/it joystick by the x c!iamrel . 

100 , X5. 6 OF· Al1P FOR s;oLAR CELL 
1 rn CLS 
t20 A==JOY8TK( 0 ) 
130 PRHH G! 256+5 , " JOYSTICK '.)ALUE:" 1A 
140 PRIHT@ 288+5,"A/ D \·'==" ; !HT.: A-' 4 ,:f.4.9:neo :v100 
150 PRil-IT ~ 320+"' , "CELL V= " . lNTf.~ A .~64 :>:t.4.SV'5 . 6:t:t00 . r112.i0 
16'2i GOTO l. 20 
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duced about 0 .535 V and 0.18 
ampere, or about 0.1 watt. When the 
cell is taken out of direct sunlight, its 
output falls rapidly. Table 1 lists 
voltages developed under different 
lighting conditjons and light sources. 

Some other results might prove in­
teresting . The solar cell was not 
responsive to any degree to infared 
light. Voltage dropped considerably 
when the load on the cell output was 
increased as shown in table 2. 

You can activate the solar cell with 
a flashlight. Because it has a large sur­
face area compared with that of a 
photocell or other photosensitive 
device, your aim doesn't have to be 
precise, Using the XS.6 op amp and 
the Color Computer program in 
listing 1, the flashlight could be 
detected from 8 feet away . With the 
X 10 op amp, the input exceeds the 
linear range of the circuit, but the 
flashlight beam is detected from 16 or 
20 feet. 

Listing 2 is a general BASIC pro­
gram for use with the XS.6 op amp 
and solar cell. 

Readers may want to compare the 
solar-cell circuit with another 
photosensitive circuit that uses the 
Radio Shack cadmium-sulfide 
photocell (see "Color Computer from 
A to D, " December 1981 BYTE, page 
134). This device puts out a decreas­
ing resistance as light intensity in­
creases; resistance va ries from about 
20 ohms in sunlight to 5 megohms in 
the dark. The cadmium-sulfide 
photocell can be used in a voltage­

http:Listi.ng
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The mind never stops. Your con­
stant search for better, more cost­
efficient business methods will lead 
you to the fourth annual Office Auto­
mation Conference, the only one of 
its kind in the world. Our theme is 
Explorations in Office Automation, 
and we'll be presenting 50 technical 
sessions which will examine six areas 
of interest: 
• Advanced Office Technology 
• Communications 
• Current Office Technology 
• Human Factors and Social Issues 
• Management and Organizational 

Issues 
• Systems Integration 

You 'll also discover a panorama of 
office automation products and serv­
ices exhibited by more than 150 of the 
leading manufacturers. There will be 
four luncheon workshops in which you 
may choose to participate, and a 
special presentation by five editors 
from Newsweek who will be con­
ducting a Periscope Panel with lively 
discussion on events of the day. 

We're expecting a sellout crowd at 
OAC '83, so why don't you fill out and 
mai I th is coupon today. Be a part of the 
office of the future at OAC '83. 

THE FOURTH ANNUAL 


1983 g
OFFICE AUTOMATION 

CONFERENCE 
FEBRUARY 21-231' 1983 •CIVIC CENTER• PH\LA.OELP\-\\~" t=>~. 

SPONSORED BY AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES. IN C. 
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At last count, more than a the personal computer market. 

couple of million Americans owned With LIST, you'll be able to 

personal computers. And that reach business and professional 

number is expected to triple by people at a critical point in the 

1985. purchase cycle-be/are they've


That's a fertile environment bought therr hardware. 

for software sales. But a lot of per- At the same time, you'll be 

sonal computer software organiza- able to impact another significant 

tions are discovering it's not as market segment-those people 

easy as they might have thought. who a1ready own personal com-


The problems boil down puters1 and are eager to learn how 

to these: they can do more with them. 


Lack ofawareness on the To find out how LIST can 
part of personal computer buyers. expand the awareness ofyour soft-
Lack of understanding on the part ware for less than $200, send us 
of personal computer salespeople. this coupon. (Hurry! We go to 
Lack of unlimited dollars to adver- press December 15.) 
tise in the myriad magazines that Or don't. And go on being 
reach this small segment or that less well known than you deserve 
small segment ofthe total market to be. 

If any of this sounds like a UST is published by Redgat,e 

familiar frustration to you, we've Publishing Co., an affiliate of 

got good news. LIST is here. And E FHutton & Co. 

its advent heralds a new era in 1 800 327..1300 

cost-effective software marketing. rn Florida call: i 30s 231-6904 

anoth~~~~:t r-:;WANTrOMlliiDiiEPEo"-EaWAiiiiif.YSOFTWARE?",

It's not another I 0 Plea~e send me li ~erature tha~ explains ho:v l!ST can help. 

• , 0 I. don t wanl to wait on the mails. Call menghtaway. 

directory. Its an I Send oLIST. Redgate Publishing Co., 3407 Ocean Drive,

:......~Orma...;u:enew . Vero I3 ach, FL 32960. Or phone 1 800 327-1300.

llll' UV' lnfl<>nd•c-U: l 3415 ~31 ·6001 

R>r ~rsonal Computer Users 
£, !9!!:t Hetl •ate Puolishing Com!lllny 
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publication that l'tTLE 

puts software 
first. And puts 
you in touch­
directly, inexpen­
sively-with the 
fastest growing 
segments of 
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I 
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(RADIO SHACK 
276-116) 

5-P IN DIN-TYPE 
2200 OHM* CONNECTOR 
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* AL TERNATIVE RESISTOR 
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figure 7: The c:admium-st,/fide photocell changes resistance with light. You can use a 
simple voltage divider to convert the resistance change to voltage input for an A-to-D 
converter. 
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Figure 8: Thermistors come in a variety of sl1apes and sizes. Response time is generally 
better for smaller thennistors. 
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(COLOR 
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Figure 9: You can convert thennistor-resistance change into a corresponding voltage for 
ir1put to an A -to-D converter with a voltage divider. 
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clivider circuit as shown in figure 7. 

A Thermistor T e.mperature­
Sensing Circuit 

In the December 1981 article, 
discussed a thermistor, another 
device that puts out a varying 
resistance, in this case, according to 
ambient temperature. The device 
chosen for that article was ill-suited 
for a computer system input; it was a 
large thermistor, like those found in 
television sets, used to detect overcur­
rent conditions. 

Plenty of available smaller ther­
mistors are very sensitive to small 
changes in temperature and respond 
within a second or less. One of the 
chief suppliers of such devices is Fen­
wal Electronics (63 Fountain St., 
Framingham, MA 01701). They carry 
a complete line of every available 
thermistor and have local 
distributors . 

The Fenwal (and other) thermistors 
come in many different sizes and 
packages, some of which are shown 
in figure 8. Generally, the smaller the 
package, the more sensitive the ther­
mistor. The "probe" package is in­
tended for immersion in liquid. 

The nominal resistance (e.g., the 
resistance at 25 cc} of Fenwal ther­
mistors ranges from about 1000 ohms 
to 10 megohms. Prices are on the 
order of a few dollars, depending 
upon the package type. 

tn my test setup l used a Fenwal 
GA45Pl thermistor . This is a 
SOk-ohm thermistor in a standard 
glass probe configuration that 
responds (changes resistance) within 
a few seconds. The input to the A-to­
D converter is shown in figure 9. 

The resistance of the GA45Pl for 
various temperatures is shown in 
table 3, along with the expected 
voltage at the junction of the voltage 
divider. The Rco•lf is the coefficient to 
be multiplied times the 25 °C 
resistance to find the resistance at 
various temperatures. You can see 
that the resistance/ temperature curve 
is far from linear. You've got to deal 
with wide extremes in resistance. 

I used a Color Computer BASIC 
program to read in the voltage­
divider values and came up with the 
readings in table 4. These values 



L Are you looking for aDATA BAS, 

THE BEST DATA BASE SYSTEM 


GBS 

IS READY TO DO YOUR JOB 

GBS'.. $300 
QUICK GEN"' $125 
REPORT GEN'" $150 
MENU GEN'" $ 75 
CONVERT $ 60 

rF YOlJ AREN'TA PROGRAMMER ... 

. . . our program generator , QUICK GEN, is 
ready to help you. Wit h QUICK GEN almost 
anyone - even those unsophisticated about 
compulers - may generate powerful busi· 
ness programs. In a short time. you can create 
a progr11m and a data file that allows an opera­
tor, using menu choices, lo select ively .. . 
re1Jiew records add records 
edit records delete records 
update records print ou1 records 

QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file . 
1. 	 Create a screen of labels and headings 

using a full-screen editor 
2. 	 Define data fie lds, including lVPE and lorma1 
3. 	Position data fields on the display by mov· 

ing the cursor 
4. 	Write equations that perform calculations 

on lhe displayed data 

Also of help to the non·programmer is 
our report ge.nerator REPORT GEN. With 
il you may create programs that can produce 
a wide range of customized .reports. Check 
out these features of REPORT GEN: 
Complele file printout 
Summary prin~out to y our 
specifications 

One line per record, or 
Multiple line8 per record 
Print from up to three related files 
Compute subtotals and totals 

Finally, rhere ts MENU GEN. It ties all 
of your programs tOgether and permits an 
operator lo work e.xclusively from m nus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 

Circ le 377 on Inquiry card . 

IF YOU ARE A PROGRAMMER ... 

. . . you need GBS. It is a p0werfu l, fully pro· 
grammable, relat ional database rnanagemenl 
system. You can access 3 di!ferenl files 
sirnuhaneously, and work with as many files 
as you need within a singl pr0gram. Use one­
tcrone , one·to·many, or many·IO·One rela­
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with ea.ch d<lta fi le, and they 
are automatically updated when records are 
added or indexed fields are cl:ianged. 

GBS uses disk space well by compress· 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applicat ions, GBS need not be available on 
disk , thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 

When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler. or compiler. 1l1us, changes may 
be made and tested in seconds, 

You program GBS by making table 
entries using a fu ll screen editor. The tabular 
sll'uclure allows GBS to e)iecule your appli · 
cations and 1hose created using the 
GENerator programs extremely rapidly. 

You may construe! screens with a £ull 
~reen editor. Later, your programs will dis · 
play these screens With a single lnslruction. 
You may use subroutines to shorten and 
organize your programs .. The field s in a record 
maybe referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 

START USING GBS NOW. 

GBS is LIP and running on most popular 
CP/ M• based computers, like lhose mad by 
Apple, Tandy, Xerox, Sharp , NEC, Osborne, 
T elevldeo, Hew let rPackard, Vector, Toshfba. 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utili ty 
CONVERT. 

You can order GBS with confidence 
because we guarantee it! If GBS Isn 't all 
we say ii is. and more, simply return it within 
30 days for a full refund. This ofler is for a 
limited time only, so please act tmmedlately. 
Discuss these terms with your local computer 
store manager - he may be a participating 
GBS dealer. 

Call Today 
Contact us today for addit ional infor· 

mation or to take advantage 
of our spedal 30. 
day Money Back 
Guarantee. 

GBS - ii 's the best 
business decision 
you can make, for 
today and for the 
future . 

~ 

QUALITY SOFIWARE 

6660 Reseda Blvd, Surte 107 

Reseda, CA 91335 (213) 344·6599 
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Temp. Voltage 

·c "F Divider (in volts) 
R COEFF RTHERM 

- 10 14 6.12 306,000 4.71 
0 32 3.51 175.500 4.55 

10 50 2.08 104,000 4.32 
20 68 1.27 63,500 4.04 
25 77 1.00 50,500 3 .81 
30 86 0.794 39.700 359 
40 104 0.510 25,500 3.11 
50 122 0.336 16,BOO 2.61 
60 140 0.226 11,300 2.12 
70 158 0.155 7,750 1.68 

V = 4.95 ( RT )
15,000 + A1 

Table 3: Resistance of the thermistor changes drastically over a short temperature 
range. 

listing 3: A BASIC program to compute temperah1re based on inputs from GA4SP1 
tlrennistor: the progmm utilizes table lookup and interpolation. 

80 1 GA45F'1 THERMISTOR l/O 
90 CL:=; 
101 DATA 14,4 . 71,4,55.32.4 . 55.4 . 32,50,4 . 32.4.04,68 , 4,04,3 . 59 
102 DATA 86,3 , 59,3. 11 104 , 3.11 , 2 , 61 . 122 , Z . 61.2,12 
103 DATA 148 ,2 .12 ,1 . 68.-1 , -1,-1 
10si cu;; 
110 A=JO'rSTK( 0 ) 
120 Y=(A/ 63>*C4 . 95) 
130 RESTORE 
140 READ T,. '-l! , V2 
150 I F <T=- t OR 'V >4 , 71 ) THE!~ F•R I NT "OUT OF RAMGE" 'STOP 
170 IF ((V>~V2) AND (Y<~V1 >> THEN GOT O 180 ELSE GOTO i 0 
180 v~<<YL-V)/C Y1-V2 ,)t 18+T 
19(1 PFUMT ~ 256+10,It..JTC·l:t.te.1 )/ 10, " 
200 GOTO 110 

4 _4 

4 .3 

4 . 2 

4 .1 

4 .0 
3.9 
3 8 OOPS~~ 
3_7 

l.6 
3 . S 

3,4 
MEAS LJ~ED/ 3 . 3 
HPECTED 3 . 2 
VOLT.AGE 
(VOLT SJ 31 

3 _0 

2 .9 
2 8 

2 .7 

2 6 

' ' \:i 
2 _5 
2 ,4 6 --6 EXPECTE D 

,.__. MEASURED2.3 
22 

2 .1 
2.0 

40 50 60 70 BO 90 100 110 120 

" F 

Figure 10: Test results for tlie thermistor. Data compares favo rably w ith expected 
results except for one anomaly . 
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Temp. VOM Color Computer 
" F Reading JOYSTK (0) 

116 2.83 36 

110 2.92 37 

104 3.07 39 

100 3.23 41 

96 3.41 44 
90 3.49 45 
85 3.64 48 
80 3.73 49 
57 3.94 52 
41 4.33 '57 

Table 4: Sample data compares achml 
v oltage readings at junction of voltage 
divider and Color Compuler 
JOYSTK(O) values. 

represent the voltage normal ized to 
JOYSTK values of 0 through 63; each 
count represents about 78 mV (5 
v/ 64). 

You will see in listing 3 a more 
elaborate BASIC program that inter­
polates values based upon resistance 
va lues from table 3. 

Plotting the expected voltages at 
various temperatures ve rsus 
measured values produced the plot 
shown in figure 10. Rather than fake 
the readings, as we used to do in the 
university physics lab , I left in the 
anomaly . I varied the temperature by 
immersing the probe in a container 
filled wi th ice or hot water. 

Although the thermistor loses sen­
sitivity (in this setup) at temperature 
extremes, it is still a very useful 
device because it is small, uncompli­
cated, and inexpensive. large ther­
mistor values will be unaffected by 
long runs of wire, so the device can be 
located quite a distance away from 
the computer. Resolution from 0 °C 
to 51 °C is fine , allowing you to detect 
changes in temperature as small as 
2.2 °C (e.g., you can tell the dif­
ference betwen 0 °C and 2.2 °C). 

Another important aspect of ther­
mistors is the self-heating mode . If 
current through a thermistor in­
creases without limit, the thermistor 
resistance drops, increasing the cur­
rent, and so forth , until thermal 
runaway occurs, burning up the ther­
mistor. However, this self-heating 
mode can be initfated and held in 
check by a suitable series resistance. 
The thermistor will then heat up to 
100°C or so. Any change in ambient 
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The Smith-CoronaTP-1 is the only 

letter-quality printer for under $900~ 


No wonder it'sso popular! 
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Big problem! You want to get a beautiful, letter­
quality printer. Yet you want to keep costs down. 
Welcome solution: the Smith-Corona TP·L 

It's the only daisy wheel printer on the market 
that sells for under $900. So you can get the print 
quality you really want in a printer, at a price that's 
well within your budget. (In fact, it's so reasonable, 
you may find you want a TP-1 even if you already 
own a dot matrix.) 

The TP-1 is just right for small businesses or 
in-home users. No wonder it's already a huge 
success! 

The print quality of the TP-1 stands up against 
printers costing three times as much. In fact, you'll 
get results identical to those of the finest office type· 
writers. So you'll never again have to send an impor· 
tant letter that doesn't look important. 

The basic TP-1 handles letter and legal sized 
paper. A tractor feed option to handle either fanfold 
or single sheet paper will be available soon. Theres 
a choice of easy-to-change, state-of-the-art daisy 
print wheels. And ribbon cassettes that just drop in 
-simple as that. 

One other thing: unlike many printers, the 
Smith-Corona TP-1 is made in America. 

So don't settle for a dot matrix printer when 
you can find (or add) real letter-quality results at 
an incredibly low price. With the Smith-Corona 
TP-1 daisy s .h Co 
wheel printer. mtt - rona 
r - - Pie.;;-send me informati;-;;n the 5;;;;th.Q;,ll-;;- - - 1 

TP-1 daisy wh~I printer
I Name II Title_____ ___________ 

The TP-1 is also suitable for reports and manu­ I OJmpany Name o h k 'fd~' 
Business Address __________c_·ec_ •_ """_er scripts. Even budgets and forms. j City ______,Sta.te____ Zip____Just as important, the TP-1is amazingly simple Mail coupon to: 

to operate. And it's compatible with most microcom­ Jerry Diener. Vice President SalesI Smith·C<lronaputers and available with either standard serial or L- - - s;_:ocust Avenu4:.:._ew Canaan, Ct 0684() - ~, - Jparallel data interface. 
•Manuracturm sugg1'S(ed retail is under $900, but prices may VilJf. 
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~} 11ou1 

101< l 
I/our - 10 mV/ KELVIN 
ADJUST POT FOR BIAS 

figure 11: An LM334 temperature sensor can be biased so- thnl output is midrange . 
.Voltage output changes about 10 rn V per degree C. 

conditions now affects the thermistor 
temperature and also the current flow 
through the thermistor. "Blowing on 
the thermistor, for example, will take 
heat away from the thermistor by 
convection, as will fluids flowing by. 
You can create excellent flowmeters 
(including anemometers), vacuum 
pressure gauges, and similar types of 
instruments with thermistors operat­
ing in the self-heated mode. See Fen­
wal specifications if you'd care to ex­
periment. 

An LM334 Temperature-Sensing 
Circuit 

An alternative approach to com­
puter temperature sensing is the use 
of an LM334 (Radio Shack part 
number 276-1734) ternperatme sensor 
and adjustable current source. Jn ad­
dition to its customary use as a cur­
rent limiter, the LM334 also offers 
temperature-sensing capability . Its 
output voltage will change approx­
imately 10 mV per Kelvin, according 

!TO XIO NON­
INVERTING 
OP - AMP) 

to published specs. Kelvin? Since you 
rarely deal with absolute zero in the 
three computer systems (except when 
interfacing to some assistant elec­
tronics store managers} let's think in 
terms of degrees Celsius or 
Fahrenheit. For every °C (l.8°F), the 
output will change by 10 mV. An 
18°F change will result in a change of 
0.1 V, and a 72 ° F change will result 
in a change of 0.4 V. These changes 
are too sma11 by a factor of 10 for 
your A-to-D converter, bul you have 
the XlO amplifier. 

Note that the temperature changes 
are linear, unlike the thermistor. A 
1-degree change in temperature 
always results in a 10-mV change in 
output! 

Figure 11 shows the circuit I used in 
this application . This circuit "floats" 
the LM334 between +3 V and - 3 V. 
The 500-ohm po tentiometer is ad­
justed until the output is about 
midscale (2.5 V) for the center 
temperature in the range. The output 

L.MJ;!!4 

..,.---soLOER TflREE 
LEADS 

.,.-SLIP THREE 
PIECES OF 
" SPAGHETT I" 
OVER EXPOSED 
LEADS 

1 
FINAL 
APPEARANCE 

DIPIN f

PVC CEMENT 

Figure U: The LM33'1 come!> in a small 
package, which can be waterproofed. The 
sensor can be located long distances away 
from the A-to-D converter and comp11ter. 

of the LM334 goes to a noninverting 
X 10 op amp, which then connects to 
the A-to-D-converter channel. 

For this test setup , I used an LM334 
on a long wire, as shown in figures 12 
a nd 13. An advantage of this circuit, 
by the way, is that it is current­
d riven, allowing long runs to the sen­
sor. The assembly was dipped in PVC 
(polyvinyl ch loride) cement for 
waterproofing . 

Mc~::s~1i!!11 Boo__£~~~;;.;·;;;;;,;;:~-~;~~'.;;~ 
James Martin 1221 Avenue of the Americas itn i 

N.Y.. N.Y. 10020 

The sage of the computer industry Please send me copies of 

VIEWDATA AND THE INFORMATION SOCIETY ~!~~a~aa~t~nd:~;d~~~ma tion society by 

Publ ished by Prenllce-Hall MasterCard_ Visa__ AmerExp_ 

The marriage of TV, telephone and computer Account No, ____Expires____ 
The technology - Its impact. problems. applicati ons and tuture Name ____________ 

Types ol systems and guidelines lor implementalion 

James Marlin discusses one of the most exciting !Address,___________ 

developments of the '80s, with applications at the !City Stale__Zip__ 
private. consumer and public levels. 301 pp. $31 .50 : Add sales tax plus $2.50 postage, handling 

....__ _ ____________ __________ ______,_. · ·-···········----· .. •••••••••• • ··- - · ... .J 
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The $2,000 problem: 
ntil now, \ ben you wanted to delegate 

information to a printer or modem in 
your microcomputer network, you had to 
tie up a · 2,000 computer for each printer 
or modem in use. This was not only a 
waste of money, but a waste of time. 

The $795 solution: 
Creative Logic i proud to introduce a 
first in the microcomputer indu try­
DatriX n1-a small computer who e 
sole function i the routing of informa­
tion to primers and modems. 
• Datrix currently supports the Corvus 

Constellation Network. 
• When DatrLx is informed whal informa­

tion to print, it controls 1he actual 
printing. Thi immediately frees your 
computer for other projects. 

• DatrLx can store up to 62 files to be 
printed on a first come, first served basis. 

• Add a modem to Datrix and you're able 
to transfer information over corwen­
lional telephone lines. Also, Datrix h, 
an internal real time clock which can 
be set to work automatically 10 handle 

16 modem transactions in any 24-hour 
period without an operator. 

• Datrix i proven technology. The heart 
of the Oatrix is a Z-80 microprocessor. 

• Datrix uses industry standard RS-232C 
communication protocol. 

• 1\vo files can be printed imulta11eousl)' 
or two modems or any combination 
of the two. 

• Installation is easy. Simply plug in the 
supplied interface cable into the Datrix 
and anyport on your Constellation 
Multiplexer. Printers only require 
a three-wire connection. Modem are 
easily connected. 

• Datrix software Is designed for compati­
bility with the spooler program upplied 
with your Corvu disc drive. 

• 90 daywarranty on pans and labor. 

/'""'/)1~11-nl 11:- /~Ir' 
\....,/ ( l::TI I IV I. 1-\.J\..JI\..../ 

2831 N. Catherwood treet 
lndianapoli , I 46219 (3 17) 549-2916 
Dc:ll1r inqu11lts ln~itt-tl Some l11m1ro w>1nlnmml11ps lmlflhl~ 
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Figure 13: Y ou can build the complete LM334 tempernt11re-sensi11g cirwit 011 a pro­
totype board by ttsing five components plus the sensor. 
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The graph in figure 14 represents 
the test results. The slope of the line 
shows about 10 mV pe.r 0 .972°C , 
which compares favorably with the 
expected results . Here, the range of 
input temperatures was about 37°F 
through 91 °F. Adjust the poten­
tiometer for the range you require or 
use less amplification in the op amp. 

The LM334 makes an excellent 
temperature sensor, and I would tend 
to prefer it to the thermistor method 
for precise temperature readings. 
Changes in temperature of about 
1.2°F can be detected with the circuit 
described in this section . 

DC Motors Used as Generators 
Radio Shack and many other sup­

pliers sell small DC motors that will 
operate from 1.5 V through 6 V DC 
and rotate as fast as 8,000 or 10,000 
rpm (revolutions per minute). You can 
also use a small permanent magnet 
DC motor as a generator iJ an exter­
nal force turns the shaft and you have 
motor leads as power sources. ls it 
feasible to use a DC motor's 
generating capacity to measure rota­
tional speed? Here's what I found out. 

The motors I used were Radio 
Shack part number 273-208. They are 
specified for 1.5 V to 6 V DC and 
3550 rpm with no load . Figure 15 
shows the test setup. A variable 
power supply drove the motor on the 
left. The motor on the right was 
driven by the first motor, via a piece 
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The speed and power of an IJJM PC 

on a $345 Apple® card. 


FAST 5 MHZ OPERATION. 
TRUE MULTlPROCESSING 

ALF's AD8088 Processor Card adds a fast 16-bit 
8088. the processor used in the IBM PC , to your 
Apple II. It runs programs from its on-board memory 
at a full 5 MHz-12 % faster than the IBM PC-while 
the App le a lso runs at full speed. And two or more 
AD8088's can be used in one Apple, to tackle 
problems that are beyond many mainframe systems. 

CP/ M-86 AND 192K MEMORY 
CP / M-86®, the 8088 version of the industry stan­

dard CP / M operating system. ls available for the 
AD8088 for only $200. AD8088 CP / M-86 uses the 
popular Microsoft Softcard® disk format so you can 
buy the latest programs direct from major software 
distributors like Lifeboat Associates . 

CP / M-86 uses only 18K. leaving 46K for pro­
grams on a 64K App le - easily enough memory to 
assemble 12K of object code . For large programs, 
our $370 AD128K Memory Card provides 110K 

program space, or 174K program space (192K 
system memory) for an extra $75. 

THE 8087 NUMERIC DATA PROCESSOR 
The AD128K Memory Card features a socket for 

the Intel 8087 Numeric Data Processor. The 8087's 
80-bit internal format gives 18 digits of accuracy 
(Applesoft has only 9) . Its speed is equally impres­
sive : it mu ltiplies two 80-bit floating-point numbers 
faster than the Apple runs 10 machine codes! 

FASTER APPLESOFT FOR SCIENTIFIC & 
ANALYTICAL PROGRAMS 

Any program can be rewritten for fast operation 
with the 8088, but ALF's "FTL" program speeds up 
math in your existing Applesoft programs-without 
modification. FTL is activated simply by typing RUN 
FfL. Programs produced by TASC® or Expediter II® 
also run faster. The graphs below show the dramatic 
improvement with FTL 

51 ,7 
10 PRJNT "2 3 " ; 
20 FOR B ""5 TO 41.5 40.8

1000 STEP 2 
30 FORC "'3TO 

SOR(8)STEP2 
-I ..J..I40 IF B/C =INT 23.2 t Ii:t:(B/C)THEN 70 ,_I­50 NEXT !:;' :::J :::J12.9 0 0060 PRINT B;'' " ; 

!E:J::c ,_70 NEXT B I­ I­
§~i ~ Program lo compote 

prime numbers APPLESOFT TASC EXPEDITER II 
lrnm 2 to 1000. execution lime in seconds 

RELIABLE LOW POWER OPERATION 
The clean design of the "AD" series separates the 

two main components-processor and expansion 
memory, when needed- on two cards . Low-power 
components are used for cooler operation: each card 
draws less than an Apple ROM card-far less than a 
typical 80-column card. 

SEE YOUR APPLE DEALER TODAY 
An Apple It compu ter with 64K (48K plus 

Language Card equivalent) and 13- or 16-sector d isk 
drive is required . The AD8088 and AD128K can be 
used in any slot. 

Trademarks: "Apple": Apple Cornpuler, " TASC'', " Soflcard": M cro~of1 , " fapedlter 11"· Elnslein/Goodrow, " CPIM·B6" : Digilal Research 

ALF PRODUCTS INC. 1448 ESTES DENVER, CD 80215 

{303) 234- 0 8 71ALF 
Circle 509 on Inqu iry ca rd . BYT'll Novomber t 992 435 
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Computers 

And 
Peripherals 
For Sale 

The items for sale have been 
used for varying lengths of time, 
but are all in w orking order. All 
units are sold as is. Prices are FOB 
Peterborough, New Hampshire. 

Three high-performance 
SCION word-processing sub­
systems fo r use with a micro­
computer, each consisting of a: 

Scion Screen.sp litter memory ­
mapped S-100-bus video-dis­
p lay board. 

Scion paral lel-port keyboard, 

Scion Wordsmith text-edit ing 
software, 

Ball Corporation green-phos­
phor video monitor. The units 
are all in excellent condition . 

Price: SI 200 each subsystem, 
S3000 takes all three. 

Shaffstall EDl7700 photo­
typesetter floppy-disk interface for 
use with Compugraphic Ed it­
writer-series typesetting equip ­
ment. including standard ASCII 
translation software. IThis device 
reads and writes phototypesetter 
disks with textual data transmitted 
or received through a serial RS­
232C link.) Excellent condition. 
Price: S8500. 

Pensee Pascal Mlcroenglne 
computer system, includlng UCSD 

Pascal version 3.0, 16-bit micropro­

cessor, two Shugart BOOR single­

density 8-inch floppy-disk drives, 

and two RS-232C serial ports. 

Good condition . 

Price: s1900. 


For more information, contact: 
Jon Swanson 


BYTE Publications Inc. 

70 Main St. 


Peterborough, NH 03458 

(603) 924-9281 
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Figure 14: Test results for LM334 show t/rnt the manufactu.rer didn 't exaggerate. Tire 

LM334 is indeed an e:ccellent device for sensing even small variations in temperature . 
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Figun 15: T/1 e test sewp for 111easuring DC voltage output frorn a DC motor used as a 
generat o r . The right-hand motor is driven µhysically by the left-hand motor t/1rougf1 a 
coupli11g made of plastic h.1bi11g. I used a tachometer wand to measure speed of rota­
tion. 
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YIS No " 
... "- ...- ­ ..... _ ... lwl .... 

~o:'~~:.·~~~~=:£"f:~=~· 

O livell i's extensive sa les and 
servi ce network includes locations 
in every slate. So send in the 
coupon, ond let us prove to 

BY·11 Iyou that the M20 was 
worth the wa it. 

O Sondm•ofrllt! I 
brochuni. 

I 
I 

-----1 

D Hct"' o o riopn»o nkitfvo 
CQflkJC'I mo for a dc-mon.i1rQflon.. 

D Contod ma. l1m lnlu-raftttd In 
botoming o dctafu. 

________Co_m~""-"~Y______ , 

AddTlm I 
Ciry S10t& Zip Phono I 

Ma;J fo: Docu~eJ/Ol i iir~i Celi;.., t5S Wf, t1et P~oJnt Rood , Dept. M20, Terrytown, NY 103-91 . 
Orcolh(800] 43 1-I J61>. In NY, ['1Ut 63 1°8100 I 

c 1~87Doc~t cl/M~~ · Personal Computer 

Thanks for waiting. 

We know your question: How could Olivetti hove developed Of course, O livetti offers a complete line of printers. And if 
o better personal computer than the other giants? you a lready own an Olivetti electronic typewriter, you already 

The answer in a word : Experience. Olivetti introduced hove a printer compatible with the M20. 
the world's fi rst desk-top computer in 1965. Since then, IBMOLIVETTI lllll Xeto• 820l\J!9tem ,.,..,,.1 Pe"Ollol 

Colnpuh< 
P.""°o1P"""nolwe've continued to market o variety of minicomputers 

CDmjllllor Compu!<r Compu1orend microcomputers to a wide range of users. 
The new M20 hos the latest technological advances, ~'::!;~.""( m No No No 

like our true 16-bit microprocessor. And the results? 1-5-tondo-nl-'11«1\0--,.,----+-- ----+-------t-------1t-------;
IUll 1>4K 12BK MK 

Well, check the comparison chart for yourself: In price- Ma"m""' .,.-r 64KSill 2~KmK 
performonce ond feature benefits, O livetti's M20 hos 1-&. _ _ J4i- poodobt_-'-----+-----+------1------1------1 

Noc::ihd upi:wl~ No0>1>¢noio•Jcll5e.irc oxpo•1ion •,....,.,""""°" Jotl.....more capab ili ty across the boord than the Xerox 820, dolsin~ iiol>0110RIJll• 
confi9'lrollan'' coofi91J!olion'' oooFig.Jrmo" lhe IBM Personal Computer end-hold on to your 


disks-the Apple m. °''''"" ~· 
 140K 92K J2GK 160!: 
In foci, dol lar for dollar, the M20 is the most powerful 1-i,..__ • 

1 ---+------+------+------+------1:..... d_r.•...;..-­
l. Mc1111o<ogo NOM >MBhordddt Non.111119 hard d~kpersona I computer on t he marKeL tpc•d""'I 

It con handle just about any application-electronic a..;.lcrr•?ObMr Jtg!i•rc1QltAiontllgh·rffoMiofl H.gh ·~Hiogb-rosot"':on 
!!)flflltl DI 9 JttB Ot11/W or high· BIWspread sheets, accounting, word processing, data entry, 

communications, scientific, technicol. .. in feet, everything 
lo make you more productive. And the M20's memory 
copocity-512K bytes-makes the Apple ID's memory 
look pretty unmemorable. 

Operating the M20 is as easy as using an Olivetti typewriter. 
You don't need programming experience. The M20 leaches you 
all about itself. One step at a lime. 

And you needn't wade through o sea of complicated com­
puter printouts. The M20 allows you lo visualize the mast 
complex information in high-resolution graphics-e1,1en co lor. 

Its programming language is Microsoft BASIC version 5.2. 
Universa lly known, easy lo learn end use, ii also ensures com ­
patibili ty with a wide range of existing application programs. 

Olivetti has developed its own disk-based operating 
system (PCOS-Professional Computer Operating Sys ­
tem) which fully exploits the full potential of the M20. 
PCOS monitors and manages the system, catalogues 
and executes command procedures, executes uti l ­
ity programs, calls assembler routines, pro­
vides a constant HELP function, protects data 
ond programs via passwords and provides a 
line- and full-screen editor. 

Our CP. / M '!i option con give you access to the 
expanding world of CP/M software. q

Circle 334 on Inquiry card. 
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Figure 16: Typical output from a motor generator sliows the AC component on top of 
the DC level. You can find the speed of rot.ation by timing the peaks of the AC compo­
nent. 
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figure 17: A plot of the DC voltage for various rotational speeds shows that o~ltput is 
more ot less linear. Output is about 0.68 V for 2790 rpm . 
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of plastic tubing. I monitored the out­
put of the ;,,otor generator with an 
oscilloscope . The motor on the left 
had a disk with small circular cutout 
so that I could include the tachometer 
wand described in the next project to 
measure rotational speed of the shaft . 

The motor on the left produced 
about 2200 rpm with a supply voltage 
of about 1.2 V . I got up to 4000 rpm, 
but at this speed the motor had the 
characteristic ozone smell that 
anyone who has ever pushed a model 
electric train to its limit will 
recognize . 

A typical output from the motor 
generator appears in figure 16. There 
is an AC component on top of a DC 
level. This AC component handles 
about the same proportion of the out­
put regard.less of speed. The period 
between "breaks" (low points) on the 
AC component is one sixth of the ac­
tual period for the speed of the 
motor. In other words, the motor 
commutates (reverses current direc­
tion) six times per revolution, and the 
true rotational speed is given by: 

revolutions per second = 1/ (P X 6) 
or rpm = 10/P 

This suggests that an A-to-D­
converter circuit that was fast enough 
could derive the rotational speed of 
the motor generator directly from the 
output waveform by measuring the 
period between breaks. The A-to-D­
converter software would have to be 
in assembly language, of cou rse. 

The voltages produced for various 
rotational speeds are shown in figure 
17. The output is linear, and ranges 
from 0 V through 0.68 V for speeds 
from 0 through 2790 rpm. 

l did not measure the output of the 
motor/ generator with an A-to-D con­
verter. Before you do, you should 
filter the output to smooth "ripple" 
and get rid of noise spikes generated 
by motor mechanical actions. If you 
want to retain the AC component, 
bypass noise spikes by putting a 
0 .1-microfarad capacitor to ground 
from the motor output. It might also 
be a good idea to use a zener diode to 
limit the input and prevent excessive 
voltage. These schemes are shown in 
figure 18. 
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A Tachometer Wand 
I used a tachometer wand to 

measure rotational speed. 1 described 

ov---­ ov --- ­ the circuit for this in "Ports of Entry 
and Soft Breezes for the Color Com­

TO AO C 

FROM MOTOR + ZENER 0100£GENERATOR 
!N4733I 2000µ.F 
S. IV 

Figure 18: You can filter the motor generator output lo smooth "ripple" and eliminate 
noise spike5. A z:ener diode provides ouervoltage protection . 
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figure 19: The tachometer-wand circuit uses an infared LED and receiving phototran­
sislor. The period of the pulse output can be easily measured by the Model ii III or 
Color Computer. 
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Figure 20: Components for a tachometer wand fit inside a Vector Slit 'N Wrap tool . An 
LED and phototrr.msistor fi t e. is ting holes in the U-shaped portion of t/ie tool. 
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puter and Model III '' (May 1982 
BYTE, page 162) and summarized it 
in figure 19. The circuit uses a high 
output infared LED (light-emitting 
diode; Radio Shack part number 
276-143) and an infared (JR) 
phototransistor (Radio Shack part 
number 276-145). When the IR light is 
blocked, the phototransistor output 
goes to about 4.5 V. One word of 
warning: Use the wand away from a 
strong incandescent light source; 
there is enough IR component in such 
light to trigger the phototransistor. 

I mounted the wand in a Vector Slit 
'N Wrap wiring device (a somewhat 
expensive way to fabricate it I). The 
Slit 'N Wrap tool (Vector Electronic 
Company, 12460 Gladstone Ave., 
Sylmar, CA 91342) needs no 
modification except to cut off the 
wrapping end with a hacksaw. The 
two resistors are mounted within the 
barrel of the tool, and the two !R 
devices fit perfectly into the holes of 
the Li-shaped section of the tool (see 
figure 20) . 

Refer to my May 1982 article to get 
some ideas on assembly-language 
programs to read rotational speed 
direct1y. 

A Pressure Transducer 
The last device I'll consider here is a 

National Semiconductor LX0503A 
pressure transducer . This device is the 
most expensive of all 1considered but 
is still less than $20. The LXOS03A 
converts pressure into voltage and 
operates in the range of 0 to 30 
pounds per square inch (psi). Normal 
atmospheric pressure is about 14.7 
psi. 

The device is pictured in figure 21. 
It is similar to a T0-5 package (a 
typical metal-can transistor) , with an 
inlet port on the top of the can. Eight 
leads come out of the device, five of 
which are used in this project. 

Figure 22 shows the circuit for the 
LX0503A. A piezoelectric crystal ele­
ment forms one leg of the bridge. 
Voltage output is measured between 
V2 and Vl. This is a differential-type 



Experience the Pineapple Computer System 
THE 

Pineapple 
48K Color Computer Kit 
Features: 
* 6502MPU s54500per kit* Color graphics
* Numeric key pad 
* Game paddle jacks on both sides 
* Speaker volume control on the back 
* Expansion slots 

Easy to assemble! All components are clearly si lk screened on the circuit board. 
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing , keyboards, connectors and switching 
power supply. Dealer inquiries invited. No C.0.D. orders 

5114" Flexible Disc Sale 
Why buy other brands when you can buy WABASH discs 
for much less and backed by 1 year factory warranty. 

Al l discs come with Hub Rings 

PARTll DESCRIPTION 

1().99 100-499 
M13A411X S'/." SSOD Soft Sector $2.25 $2.15 
M43A411X SW' SSOD 10 Hatd Sector $2.25 $2.15 
M53A411X SW' SSDD 16 Hard Seotor $2.25 52.15 
M14A411X SW' DSDD Solt Sector $3.85 $3.45 
F111111X 8" SSSD IBM compatible $2.45 $2.25 
F131211X 8" SSDD 26 sectors 128 bytes 53.05 $2.80 

SAVE MOR E ON OUR BULK 51/4" DISC! 
We are not allowed to use the name of the manufacturer. 
Who cares! Our goal Is to save you money! You know 
who they are if you saw our ad the last few times. 

FACTORY PACKED, 100 DISCS PEA BOX for just $1.85 ea. 
COMES WITH HUB RING ANO WRITE PROTECT. 

SAVE ON OUR 51/4" DISC DRIVE 
* 100% Apple® Compatible! 

Much more quiet than the 
Shugart Drives. 

$310.00 Each 
$399.00 Each (with contro ller) 

PRICE 

500-999 1 K Up 
$2.05 $1.90 
$2.05 $1 .90 
$2.05 $1 .90 
$3.15 $2.90 
$2.15 $2.00 
$2.80 $2.50 

(Sanyo Look Alike) 

9" Black and White , ... . • ...•. $ 99.60 
9" Green••••••• ,,,, •• ,,, •• ,. $120.00 

12" Black and White •.•. ,,,.,,, $119.60 

12" Grooo .••..•••••••• , , ,,,,, 5139.60 


16K RAM CARD KIT FOR YOUR 
APPLE® COMPUTER 

Kit includes: High Quality P.C. Board • 8 ea 4116 (200ns) • 
All the IC's & parts • 16-pln Dip wire • Easy to assemble. 
You can do it in less than 30 minutes! 

$59.95 per kit 
(Limited Quantity) 



output, in which V2 goes more 
neg-ative and Vl goes more positive as 
the pressure increases. Output 
changes approximately 2 mV to 8 mV 
with a change in pressure of 1 psi . 
You can see that over the range of 30 
psi there will be a change of 60 m V to 
240 mV and that some amplification 
is going to be required. Power-supply 
voltage is fro m about 5 V to 12 V. 

The NationaJ PressUie Transducer 
Handbook (from National Semicon­
ducto r, 1981 ed .) contains recom­
mended interface circuits for the 
transducer. It places a s trong em­
phasis on temperature compensation . 
For environments in which there will 
be no radical changes in temperature, 
however, you can dispense with the 
te mperature-compensation elec­
~ronics and greatly simplify the cir­
cuit. Furthermore, supplying the ex­
citation voltage directly to the VT ter­
minal (instead of to the VE terminal ) 
increases the sensitivity of the device. 
l measured about 10 mV per psi with 
a 9-V supply when I used the circuit 
shown in figure 23. 

At normal ambient pressure, the 
output of Vl referenced to ground is 
about +4. 71 V, the output of V2 is 
+4.55 V, and the differen tial, of 
course. is 0.16 V. 

The output of the LXOS03A in this 
case went to a x 10 noninverting 
differential op amp . The static ou tput 
was about 1 .6 V . Testing was far 
from ideal. I used a rubber bulb lo in­
crease the pressure via a piece of 
p lastic tubing slipped over the inlet 
port. Maximum read ings obtained 
were 2.4 V, indicating a pressure of 
about 22 psi , The output of the device 
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Figure 21: National Semicondttctor LX0503A pressure transducer has a TD-5 metal-can 
tmnsistor with an in/el pressure port 011 top . Connuct the port uia plastic ti1bi11g to t/ie 
location at w /1icf1 the pressure is to be measi1red. Pressure reference is a vacuum . 
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Figure 22: 5cllematic diagram of LXOSOJA sl1ows liiat the device fs essenh'ally a bridge 
wit/1 a piuzoe/ecttic element . The temperature-compensation circuit may be bypassed 
for no11critirnl applications. 

is linear, and l have no doubt that come in a number of d ifferen t ranges 
further testing wou ld reveal it to be and two versions: absolute (such as 
an accurate pressure transducer , the L)(OS03A ) and differential. The 

The lX-series pressure transducers differential type measures the 
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$$ READ THIS IF YOU WANT TO SAVE MONEY$$ 
ALL HARDWARE AND SOFTWARE FROM 10%-35% OFF! 

APPLE BUSINESS SOFTWARE «INTRO SPECIAL• 
v;slcalc $ 169 BASIS 108 Camp~IOf 
Versaform 5'299 wlcholce o l drNcs Call 
Si;pet'l:a.Jc S2.10 Any 4 APPLE Ga.mos $100 
DB MaSler S185 BO Col. \/lslca lc Pre Boot Call 
DB MaslerUlll . Pa~ 1 & 2 s 79 •NEW PRODUCT LINES,.
Format II >275 IBM So fl ware ana 

Perlphetals,0"''lM"" C.•00 l }~"Accoun Ing Plu& II Call Ata<I Sollware 
INVOICE PLUS lor TRS-80 So fl warn lor 
FMS.80. 81 , 82 S im NECPC6001A B<isl 
t!BASE II !'rice& ALTOS Compulors Price~ 

VISICORP Sonware ATAF11 400 & 600 
*THE LAST ONE* *SPECIAL* MICROSOFT 
TM program t h~ t wri tes 
~1ogr;HM! WE HAVE ITI Call MiCIOMllt 7.4l0 Card . All ""''"" '""'"· '""')ast One Manual 5 25 Mlcrosoll l&K Card !or 
APPLE PERIPHERALS Vian;; BO Column Cord Only 
Thunderclo<1k S125 Vida~ Sol1 -Swllcl'I $625 
Mountain Computor Proc. Call CPIM User'5 Gul({e 
vide~ P1oduc1G for ~ DISt<ETIE SPECIALS 
Mlcrcsolt Product& sea t Mal!ell MD,.I (Bo• ol 10) s 32 
Corvus F' fD<luc ls Prices Maxell 8 ·(Box ol 11:11 s 41 

COMMUN IC ATIONS 
Haye~ Mlcromodom II S275 
H yo~ Smar I Modem S235 
Hayes ChroMgra~h ~225 

S335~f~~~ ~~trrc::ie ca1 11 S210 
F>roZ..Term C.a ll 
PRINTERS a. INTERFACES 
NECSplnwr1ter7700ta500 Call 
o~ 1oa1 a Ml c10Hne 83A s745 ,.
I VISA 

::i:~~~iJ: J~·:v·,~~~ro'iir! 
b ~MllJWl'llMlllr"1'1"fM~I • "PS 1111: ctlD­
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CO MPUTER SYSTEMS 
CCS lntorlace Ca 1d s Call x~ro• 820 computer Call 
Oume and Dlabln ror l(ero~ Perlphnrals 
EPSON 111/Gralltalt Plus Bost 
'"'~·-·~· ) Call 

MONITORS
Micro Buller II Priem< NEC HI-Aas 12" Green $129
Grappler NIOC RGB 12 " Color $!195 
MICRO PRO Sanyo Monitors c~u 
Wordatar ~23(1 Amd"k Monitors Call 
Supe rsorL SlJQ MISCELLANEOUS 
MaflMerg~r s 99 Micro SCI Drives (l~ll
Oali1Star $23() 1e..a11 ApFc 10 c ard Call 
Spe ll Srnr $130 TG J~s1 .ck &1 Padelles Call 
CalcS1ar $13(1 ABT eypacl~ $ 99 
CP/M 8 • Ver5io~5 Call Sys tom Savrn Fan $ 77 
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1400 GRANT AVE. I NOVATO, CALIFORNIA 94947 

IMMEDIATE DELIVERY 

PHONE ORDERS CALL COLLECT 


415-892-7139 or 415-897-1414 

C irc le 90 on i11qulry card. 

http:Si;pet'l:a.Jc


DON'TPAY MORE INTRODUCING 
The MlcroPro 3-Packl 

from Standard Software Corp. THAN YOU HAVE TO FOR YOUR 
CP/M®AND IBM© SOFTWARE! WOROSTAA"' 

MAILMERGE'" 
SPELLSTAA'" 

CALCSTAR,. 
DATASTAR'" 
SUPEASOAT'" 

Reta~1 Price $895 
3· Pac~ Cos! $459 

Retail Price $895 
3- Pack Cost S459 

AND GET TOLL­FREE TECHNICAL 
SUPPORT TO BOOTI 

To Order Call 800·343­0852 

CP/M IBM 
dBASE II WORDST AR SUPERCALC CROSST ALK SPELLGUARD WORDST AR SUPEA C A LC 

$479 $289 $199 $139 $199 $289 $199 
ASHTON· TATE MICROPAO SORCIM MICROSTU F l .S.A M ICR O PRO S ORC I M 

OUICKCODE M A ILM ERG E PERFECTWRITER C BASIC 2 EASYSPELLER MA ILMERGE CONDOR 

$229 $89 $239 $99 
PERFECT DIGITAL 

$139 $89 
29-11 

$509 
FOX & GELL EA MICAOPRO SOFTWARE RESEARCH 1.U .S . M IC RO PRO CONDOR 

SPELLBINDER T/MA KER II 

$279 $209 
L EXI SOFT LIF EB OAT 

ACCOUNTING PLUS 
General Ledger 
Accounts Payable 
Accounis Receivable 
PayroH 
Inventory 
Sales Order En1ry 
Purchase Order Entry 
Point of Sale 

1 MODULE .... , ... S 400 
2 MODULES , . , . . . . 750 
3 MODULES . . .... . 1109 
4 MODULES .. ..... 1465 
5 MODULES .. . .... 1620 
6 MODULES .. , .•.. 2140 
7 MODULES ....... 2440 
6 MODULES .... ••. 2720 

DIGITAL RESEARCH 
MAC .. , . , . ....... .• .• .• 85 
SID . .• , ..•.. ... • . .. •. .. 66 
ZSID ..... . .... . .. . .... . 90 
TEX .. . ................. 90 

SCRATCHPAD MICROSHELL EASYWRIT ER CROSSTALK T I M Il l 
I I 

$199 $149 $289 $139 $399 
SUPEASOFT N.G.S. l .U.S. MI CRO STUF l.S ,I. 

DESPOOL ........... $ 45 
PL/ 1-80 ..• , •..... • .. . . 449 
BT-80 ..... ...... . ...•. 175 
PASCAL MT+ ......... 425 
CB-80 . ..... . ... ....... 419 
CBASIC 2 ..•..•......• . 99 

FOX & GELLER 
Qu ickscreen .... .. ,., . . 139 
dUTl l .. . , .,. .. . . . . ..... 69 

LIFEBOAT 
T/ MAKER II ........ . .. 209 
GRAFTALK .... , ...... 399 
ABTE-00 , . . ,. ...... .. . 649 

MICRO - AP 
$-Basic .. . .... . . ..... _ 269 
Selec-tor IV .. . ..• . . ..•. 399 

MICAOCRAFT 
Lega l Billing .• . .. .•.. .. 495 
Time BIH ng , . .. , .• . .• 495 
Legal Bill ing Demo ..•.. 75 
Time Biltlng Demo ... ,., 75 

MICROPRO 
Wordstar ........... ,. $289 
Mallrnerge .. , . . ...... . .. 89 
Spellslar . , . , .......... 159 
Datastar .. , . , . , . , .....• 249 
Calcstar ,., .,., _. . .. , . . 149 
Supersort ............. 199 
Customization Notes •.. 349 
Wordrnaster , ........ . . 119 

MICROTECH EXPORTS 
REFORMATTER . ... ... 199 

CP/M- IBM 
CP/ M ­ DEC 

MICROSOFT 
Basic BO . •. . . ... .. .. . . . 284 
Basic Compiler ....... . 325 
Fortran 80 ... .. ....... . 345 
Cobol BO ...... ......• . 569 
Macro BO . • .•.. .. ....•. 144 
Edit 60 . . ­ _. .. ... . .. ..• , 84 
MU Math/MU Si mp .... 219 
MU Lisp/MU Star •.. . .. 165 
M-Sorl .............. .. 129 

PICKLES & TROUT 
CP/M ..... . . ,. .... .. . $179 
CP/M (Hard Disk) .. .. .. 259 

SORCIM 
Superca lc ..... . ....... 199 

DATA BASE 
FMS-80 ......... . . . ... 649 
CON DOR 20-1 . ...••.. . 249 
CONDOR 20-11 . ..• . , •. 509 
CONDOR 20-111 . ... . ... 839 
CONDOR 20· R .... . . . . 249 
CONDOR 20-0 . ...... , 149 

XEROX 820 ACCESSORIES 
DUAL DENSITY 

BOARD ........ . . ... 395 
SERIAL PRINTER 

DRIVER ... ... .... .... 99 
SMAATERM . . ...... ". 129 
PARALLEL PRI NTER 

SOFTWARE . . .. . . . .. 129 

ORDER INFO. standard software 
AMER ICAN EXPRESS, MASTEACHARGE. 

VISA. C.O.D. 
3% DISCOUNT ON PREPAYMENT 

MADE BY CHECK 
(SOFTWARE ONLY) 

ALL ITEMS SUBJECT TO AVAILABILITY 
AND PRICE CHANGE 

LARGEST SELECTION 
OF CPIM® SOFTWARE 

IN THE U.S.A. 

CP/Mt!I IS a T rademark ol Digi!al R!l'search 

CORPORATION OF AMERICA 
10 MAZZEO DRIVE , RANDOLPH, MA. 02368 f.._ 

&t 7-983-7220 · ~.l:!@I 
800-343-0852 ~ 

Hours: ~ 
Mon.-Fri. 8 a.m.-8 p.m . E.S .T . ~ 
Sat. 9 a.m.-4 p.m. ~ 

PURCHASE ORDERS ACCEPTED FROM QUALIFIED • 
CORPORATIONS AND INSTITUTIONS 
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Figure 23: The oulµut of the LX0503A is fed in to a X lO oµ a111µ . Output in this case is 
from two lennina /s that create tile differential . 

pressure difference between two inlet 
ports; the absolute type is refe_renced 
to a vacuum. Available pressure 
ranges for either type are 0-30, 0-100, 
0-1000, and 0-3000 psi. 

You might consider designing a 
barometer driven by the L 0503A. 
With suitable biasing and another 
stage or two of amplification, a sen­
sitive working barometer is possible . 

In Conclusion 
I've concluded the 12-part series on 

the TRS-80 with a small sampling of 
some of the inexpensive switches, 
transducers, and other devices that 
you can use to interface your Model 
I/ Ill or Color Computer to the real 
world . There's no reason that your 
small computer couldn't monitor 
temperature. pressure, ambient light 
and other physical quantities and ef­
fectively control your home without 
an outlay of thousands of dol1ars. All 
three ys tems offer unlimited ppor­
tunities for cont rol and monitoring of 
their surroundings . It 's up to you to 
put some of these ideas in practice I• 

NOW YOU CAN GET A $30.00 FACTORY REBATE 

WHEN YOU PURCHASE A QUANTUM DATA VIDEO 


CARTRIDGE OR VIDEO COMBO CARTRIDGE. 

The 001 40/80 Video C..:irtridge and rne ASCII character set features all 
Video Combo Cartridge 1s lile means or the standard towerca5e and 
ro upgrade lhe VIC-20 computer lo a 
40 x 24 or an 80 x 24 ctwacter display. 

uppercase letters. 5ymbols 
.ind numbers 

pr0V1d1ng a wealth of new uses for 
Che VIC-20. With I.he appropnate 

• Operates rn VIC-20 olock 
graph1c..s mode_ 

software. you can now accomplish 
quarrty word processing and van­
ous business functions chat pre­
viously were very difficult wrth 
only che VICs s!.'lndard 22 
characrer video display 
• Feacures a 111gh quality 8 x8 

dot matrix . 
• Character-by-character 

reverse video anributes 
allowing adjacent char.~c ters 
co have different anrfbutes 

• Plugs dtrectly inro Lhe VlC·20 
m mory expansion port or che 
ODI Mini-Mother or Ma I· 
M other ooards. 
• Con!.'l rns 2K or CMOS Internal 
video RAM; no sys tem RAM 
1s used by che Video Cartndge 
• 40 columns can be viewed 
using your home TV, whrle 
BO columns require using a 
video moni tor. 

• All fearures are accessibll" 
through MSIC using 

40/80 VIDEO CARTRIDG 
O ·Kmemory: 

POKE command.s. 
• Black& Whrte composite $219.95 

video_ 6545 controller 
dOl"S not suppon: color. 
The black and white com­
pos1le vlcle-o output hes 
tht> same connector as 
the VIC Video OUlput . 

40/ 80 VIDEO COMBC 
CARTRIDGE 
w / 16· KRAM: 

$319.95 
'i pin DIN ;ack 

• Includes two charilc lf'r sets, Tht' 
ANSI Sk1ndard 7- ore crw cter ~ec 

nd the Commodore charac ter ser. 

3001 Redhlll Ave., Bulldlng 4, 
Suite 105. Costa Meia, CA 92626 
!7141 966-6553 Ca~logs
f7141 754-1945 Dealer Hot Line 

O Hr1 r' •lllit ~' ' 1700 m•dl'll']hl US p.11n lil \lrlncl.nd l•mt• Dt-ternuc' J I 1'98 \h~!lfj lO'\t', flf'lt 1r11 • K1it-"(J 1n 011~ .in.... (1hct'\ VP~;:. 'IA,S.1 -._"(.,,Sii'D .111 rrp"f~11 IJ1•,1Ft•t ~wu"' ,m • wt•lfomf•f1 ''"'' •'™.._,. '''11f'' 1lfr.+ U \ r1•t.111tJa'I 
fof ~- 11 u.. ·' Ill ('l•l"rn.-0..:-1 Oi't.··'M" convtt yuur IQc~I Conv1W'ltfClt"' Ck'.•'1"1 ' '"' Ou.YUutr. Q,1L1 , •• P4 \.l J•• ~· . 1 .ot.,, tl1 \, lhl .-w,\ Cfre:le 379 on inquiry card . 



Call toll-free for great savings on Omni's 
complete line of 5114 1' and Wpremium disks.Get Omni quality 
Each is certified error-free at a minimum of 
twice the error threshold of your system. Each 
is rated for more than 12 million passesfor as little as $1.99.• • without disk-related errors or significant wear. 
And each is precision fabricated to exceed 
all ANSI specifications with such standardeven if all you features as reinforced hub rings and Tyvec

• sleeves. Get same day shipment and an 
unconditional, no hassle money~back guarantee.want1sa 

ARCHNElOpack. 152 Boston Turnpike 
Shrewsbury, MA 01545 

(800) 343-0314; In Mass: 
(617) 756-2960 

Call toll free 
(BOO) 343-0314 
In Mass: (617) 756-2960 
Cati if you're not sure which disk is compatible with your 
system. Call for prices on 96 rpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. 
Be sure to indicate system/drive name and model I at right. Clrcle 32 on Inquiry card. 

5 1,4 " d i$ks 8 '' disks 
Cost per Con per Total Dcheck D Master c~rd 
10 pack Quantity 10 pack Quantity Cost Dcoo DVlSA 

inglc side/single densiry $19.90 $24.90 $ 

$31.90 Card'-------- Exp._____Single side/double den ity $ 23 .90 $ 

Double side/single denstry $34.90 $ 
ys1cm/d1ive model/ ___________ 

Double side/double density $37 .50 $37.50 $ 
Name ______________Flip/Floppy reversible $39.90 $39.90 $ 

Pia tic 1i bra ry case $ Z.99 $ 3.49 $ 

(in !Jou or ,.,fr •torni:c box) 
 Addrt'SS _____________ 

Shipping ~nd handling 
1$2.00 r,,., 10 pa<l, 40< .ddltlot1ol 10 pocks Comin<nt"l U.S. cmly. j 

S% sales rax (Mru;s only) 

Tel. ______ ________
ToraI 



OnlyoneCAD
see the worlil as you do 
Introducing the revolutionary 

Space Tablet r 1 from MCS. 
"Experts" told us that 

interactive, 3·dimen­

sional graphic design on 

a microcomputer was 

still only a future possi· 

bility. We couldn't wait. 

Instead, we developed 

an affordable, easy·to ­

use graphics system that 

can construct and manipulate drawings in 3-dimen· 

s ional space ... the Space Tablet. 


An added dimension. Like 01her digitizing 
syslem , the Space Tablet (parem pending) lets you 
plot and record X and Y coordinate on a two-dimi.::n­
sional plane. But unlike olher ystems, it al ·o lets you 

s-leer poi m · ff the plane 
- along rhe Z axi - for 
a true 3-d imensional 
capability. 

To digirize any 
point in space jusL move 
the pace Lift 1

' 
1 arm to 

the de ired location and 
record the point with the 
push of a buuon or ke. . 
That' s it. Lengthy key­
boarding operation are 
unnecessary. Poi nts pJ01­
ted in the X , Y and Z axes 

, 	 ma:-, then b j ined' irh 
line seg mencs to crea re a 
wireframc dnl\ ing with 
three-d imensional per­
spective . 3-D models can 

be crea ted by tracing a physicaJ object or an imagi­
nary shape. H ere' · wher the po ·s ibilities rea lly 
begi n ... 

Interactive manipulation means total ftexi· 
bility. T he pace Tablet's ofrware package allow 
interactive manipulation and ed iting of points in a ll 
three di men i ns. Th is capabilii_v is unique in romp111CI' 
graphics . pace Graphic "' oflware fo r the l8 11 Pn­
sona l omputer le ts you t'lecc a poim in space and 
"pu ll' ' it , and all co rrnecting line , 10 an ther location 
in 3-sp<lCc . 3-D models can be scakd, rotatcJ and 

moved about any axis. New model can be compo ed 
by lin king iogether individual components. Three 
onhogonal views an be called up at once in a plit 
screen format. Sofrware included with che \ pple 11 

pace Tablet ysrem give you imi\ar apabi\i\\es. 
With either system, it's remarkably easy to try all 
kinds cf <whar if possibilities b fore genera ting 
hard opy. 

Now, 3·D design is surprisingly affordable . 
\'( eve priced the pace Tablet ystems well wit hin 
reach of Apple II and IBM PC user . (Software for 

other popular microcompur rs will be available 
soon. ) Because it ' an entry-level 1 ·tern the pace 
Tablet is being used reatively in way not normally 
as ociated with larger , far more costl. CAD/ AM _ 
system .. . mol cu lar modeling phy ical therapy 
programming, ceJI tructure analysis, weapon 
n: 1.:ar h, medicine arr, arch itecrn ra\ planning am! 
of cour e, des ign and engi neering. Add itfonn l appli ­
cati ns are being di co ered by EM pure ha er . 

nd , fo r tho e needing a 2-dimen ·ional digitiz ·r, che 
Space L ift arm can be held a a pen, or ·tylus, to trace 
slides, X-ray , pictu res, g raphs map and more. \Y c 
ee ir a at 1to unleash the imaginati n. 

Our perspective of the world . If the real 
world \ ere 2- imensional , convemional design 
merhod would be adequate . Obviou I thev'rc not. 
Three-dimensional thinking is naturaJ in the. d vclop­
ment and communication of co mplex design ideas . 
Thar where 1CS comes in . \ ' e're committed 
to the pO[en tial of 3-D computer aided 
de ign and manufacture. The pace 
Tablet i · the beginning of a revolu ­
tion in the use of microcomputer 
to process inf rrnaLi n and ·oh c 
pr bl m . nd we' re ju t gerting 
tarted. 

A high- resol ution 2-D tablet 
eq uipped wiLh rhe "' pace Li fr arm is 
readv for rel a 'e. ailed Mi r cad I "', 

Circle 285 on I nqulry card. 
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MCS SPACE TABLET P' SPECIFICATION 

The Space Table1 is a 13.S" x 16" dear plas1ie 1ablct on which i mounted 
a prcci ion machined aluminum and delrin arm. II uses precision potcmi­
ometers with a llncarity of .5%. The rcsolu1ion of eac h axis is approxi­
mately 1300 dis1inct states ove r an angle o 320 degrees . The arms 
operate in polar coordina1es , and the sampling 1ime i appro><imatcly .S 
sec.lpt. (sligblly longer for the IBM system). 

The Three Axis Model tandard model avai lable onl y for Apple 11. 

The Professional Model Available either for the Apple II or lhc IBM 
Personal Computer. This model has an additional fourth axis of roia1ion 
(a fourth degree of freedom ) which provides a much hig her degree of f1ex­
ibility for reaching poincs in space . Recommended for 3 dimensional 
work in either a professio nal or amateur capaci ty. 

it offer improved re olution (to 
.00 I") and includes a second 
generation pa e Graphic T \1 

oftware pa kage with ex­
panded capabil itie . To put ou 
in wuch wi th other u er we've 
developed ~ pace Communica­
tion T~ to al low tran mission of a 
file - and oftware fo r it manip­
ulation - through tel phone line 
to a receiving ta­
tion. rch itectural 
and other cu tom 
oftwarc pack­

age will provide 
an in s t antl~ ac­
ces ible 3-di-
men ional 
vocabu lary fo r de­
igners in an_ fi eld . 

'\ e ee no limits to th 
arier~ of 3-D graphics 
y tern for micro­

computers ­
\\C ha e the 
technology 
in hand . 

~ystent lets your niicro 
,.. in 3diniensions. 

or more information about tCS and our 
prod u ts call (203) 72-0602 or use the coupon 
bel w. Micro Control v t ms Inc. 143 Tunnel 
Road, ernon, T 06066 . 

or orders onl call toll-free: 00-243-3587 
r--------------1 
I OK MC I see the potential in 3-D computer I
I aided design. Show me more. I 

amc Phone ( I
I Company~~~~~~~~~~~~~~~~~
I Addrc s I 
I City talc Zip I 
IMCS We add a 3rd dimension to II your computer's potential. ~I____ 
I 

rplund Arr i< II ' Ar>rJd:umpum. lfl< . IB.I\ 1'~"'3n1t l ·'"nput<r • IU.\\ !"11rr 



A Graphics Primer 

Microcomputers can create a surprising 

variety of graphics. 

Computer graphics-those words 
conjure up images from movies like 
TRON and Star War5 or the sophisti ­
cated animation used in television 
ads. True, it took Nelson Max several 
seconds per frame of computation on 
a Cray l maxicomputer to create an 
animated film called Carla 's Island. 
But that doesn' t mean that you and 
your microcomputer are completely 
left out. Every arcade-like game you 
play on your microcomputer is an ex­
ample of computer graphics, as is 
every pie chart created by a business­
re.lated program, 1n fact , it's possibJe 
that your microcomputer has picture­
drawing capabilities you don't know 
about. 

My purpose in this article is to 
sketch the contours of microcom­
puter-based graphics in broad 
strokes, you might say . I've included 
a bibliography of graphics articles 
that have appeared in BYTE as well as 
a selective list of vendors of graphics­
related devices . 

Raster-Scan Video Images 
If you have a computer, you 

almost certainly have some graphics 
capability, and that probably means 
some kind of raster-scan graphics. 
Raster-scan graphics are those pro ­
duced by a video display tha t is 
similar to a normal television display . 
Simplifying vastly, in a raster-scan 
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video display an electron beam traces 
many horizontal lines across the face 
of the video display (in the United 
Sta tes, 262 lines, noninterlaced, to be 
exact ). By modulating the s trength of 
the electron beam, the signal sent to 
the video display can create an image 
on the screen by building it up line by 
line (see figure 1). Of course , the cir­
cuitry connecting the computer and 
the video display must decode the 
desired image and send the ap­
propriate signal to the video display 
at a very high speed (in the U. S.. one 
"line" of data eve.ry 63 .5 µs). The 
video display doesn 't care what kind 
of decoding the computer makes as 
long as it sees a standard video signal. 
Because of this , different computers 
can create different kinds of video 
graphics. Most computers can create 
character graphics and / or pixel 
graphics .in either monochrome or 
color, and sometimes both . 

At this point, l shouJd mention 
briefly that there are several types of 
video monitors used to display color 
graphics. ln order of increasing quaH­
ty and expense, they are : an unmodi­
fied color television, a composite 
video monitor , and an RGB monitor. 
An unmodified color television is 
used with many microcomputers 
simply because the user probably 
already owns one. A composite-video 
monitor accepts a combined color 

signal, minus the radio-frequency 
modulation u.sed to transmit it over 
the airwaves; these monitors cost 
more than ordinary color televisions, 
but they provide a better picture. An 
RGB monitor takes as input three 
signals and sends them to three 
separate electron guns-one for each 
of the primary additive colors: red, 
green, and blue . lt is still more expen ­
sive than the other two kinds of dis­
plays, but it has the best picture of the 
three . 

Ch11racter gTaphics are universally 
available on microcomputers. The 
simplest form of character graphics is 
composed of characters themselves­
the various letters, numbers, punc­
tuation marks, and other symbols 
that the computer uses to com­
municate with you. If you don't have 
any other kind of graphics. you can 
certainly do some simple graphics us­
ing @ signs, exclamation points, 
underlines, and letters. 1n fact , in the 
early days of microcomputers 
character graphics were all hobbyists 
hadJ 

Now, though, most microcomput­
ers have character subcel/ graphics, in 
which the area normally used to dis­
play a character is broken into several 
rectangular or square subcells (e.g., 
three rows by two columns for the 
Radio Shack TRS-80 Model Ill). To 
make character subcell graphics 
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~HAPPINESS IS ALOVE AFFAIR 
AND THE RCE STAFF IS HAPPY ! ! 


WHY ?•• Because we all ~ove computer Al~o. because ot your suppor t , we have found now, 
technology and we love all you creBtive ways 10 buy greater Quantitlei, and we will con­

fin!.! folks who have been our customers in the past year
a11d helped make it all possible. 

Have you noticl!d our new ad format? We are tak ing 
a Huie space in thi~ new design to express our grat itude 
and tell you of some of the ohari~es we're making .. . 
changes we ho pe will &erve to del 1ght you , . , (save mo· 
rieyl and inform you . .. (help with your programming 
efforts!. 

As you hove given to us through '(our b1i sinoss1 we 
desi re to reciprocate and returri something of value to 

you I So . . .. from no w till December 17th we w lll in· 

elude a f·ree arid usefu I gfft with each shipment. Also . . 

beginning this m omh, our ad wlll feature a short tip 10 

aid your p rogramm irig or mak~ your system more pro· 

ductive and enjoyable. Watch for lt ! 


All of us have our own computers at home and 
whether blastlng Invaders, testing riew soh and hard· 
ware, or doing programming, we are constantly Jearn­
in1,1 and it seems fitting and fun Iha t we b!!Qiri shar ing 
this Information with you! 

How about a co11 1est? Send U5 your short tlps and 
beginn ing w ;th January's fs5ue. we w ill f>ubl ish each 
month's winning select ion and award a $25 certificate 
towards any purchase of the w inrier's ohoicel Contest 
starts now l Please put 'contest' on your entry envelope. 

t i nu~ 10 pass ou r savings on 10 youJ 
Please contin1.1e to compare our pr ice~ each m orJth. 

We st rive t o offer the lovve:rt pricing on the$e qu11I tV 
p roduct s anywhere , While we haven't been able to beat 
everyone a ll the lime , call us with your to1al ws1em re­
quirements and we just might be able to juggle things 
enough to get il to y ou for les' than anyone else. 

T ry us! A free phone call will tell the story. Alier al,I 
. . . A do llar is a dollar, r ight? Volume d iticounts are al so 
available. 

One mal 1101e , .. We are begfnn ing to develop new 
producu and Ideas here at our own facilities t o enhance 
your computer and it' s capabil ities. ihis month we are 
in troducing our NEW Atari 400 upgrade package de~· 
orlbed below! Call lor !nfo rmation on ~hls . Al l R.C,E. 
products carry a full warranw and are designed to pleasel 
Watch our ad for orher new product!>. 

Again, thank you for he lping us growl Our staff 
wishes you a most happy and prosperou~ Holiday Season t 

3% DISCOU NT FOR PRE·PAYMENT!! 

BELI EVE IT!! $1699 COMPLETE SYSTEM! 

SEE ABO VE t READ ABO UT CONTEST! 


NOVEMBER'S TIP : FOR THE APPLE; ENTER TH IS AT LINE # 0, PO KE 2.1 4,128 - ­
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figure 1: A raster-scan image. Jn a rruter-sc1m display , an electron beam is repeatedly 
swept across the video display tube in a series of horizontal lines, as shown by the arrow 
running back and forth across the face of !11e display (tfie dotted line indicates tlrnt the 
electron beam is tumed off as it returns to tJ1e lef t margin of th e display). By varying the 
intensity of the beam . the controlling electronics can create an arbitrary image on the 
display. 

figure 2: A pixel image . Here , tlie video display is subdivided into a row-and-column 
array of square pixels (picture elements) , which can be turned on to create an flrbitmry 
image. Notice the "stair-step" effect 011 diagonal lines. 

work, you have to be sure that every 
on/off combination of subcells can be 
displayed - otherwise, you may need 
a subcell pattern thal can't be dis­
played, limiting the usefulness of the 
graphics. If you 're 1ucky, the com­
puter will have built-in software that 
will tum an arbitrary subcell on or 
off; otherwise, you'll have to do it 
yourself-calculate which character 
the subcell is, determine which char­
acter position the current subcell 
combination is , determine which 
character the new combination is, 
and change the character at the given 
position. Computers that have only 
character subcell graphics include the 
TRS-80 Model lll, the Timex/ Sinclair 
1000, and the Commodore V1C. 

Before talking about puel graphics , 
a few words on the pixel. An abbrevi­
ation for the phrase "picture 
element," a pixel is the smallest unit 
of video display that, when packed in 

450 Novombu 1911 Cl BYTE Publlallons lne 

a contiguous row-and-column ar­
rangement, can be used to create an 
arbitrary image (see figure 2) . A pixel 
is usually square or rectangular , al­
though it may appear to be round if it 
is small enough . Pixels can assume at 
least two coloi:s (one of them ~s usual­
ly black). If it has only one color 
other than black, a pixel can be used 
to create monochrome graphics; 
otherwise, it can be used to create 
multicolor graphics. 

Different computers use different 
kind of pixel graphics. The Apple H. 
for example, has two pixel graphics 
modes, called low-resolution and 
high-resolution (often abbreviated as 
LORES and HIRES) . Although "low" 
and "high " are only rela tive terms, we 
shouJd note that Apple LI low-resolu ­
tion graphics have 48 by 40 pixels 
(i.e. , 48 rows of 40 pixels each) with 
16 colors available; its high-resolu­
tion graphics have a s tated resolution 

of 192 by 280 pixels (192 rows of 280 
pixels each) with 4 colors (plus black 
and white). The Atari 400 /800 has 
several graphics modes with up to 4 
colors in a given mode; its highest-res­
olu tion mode is monochromatic, with 
a stated resolution of 320 by 192 pix­
els. (The number of pixels per row is 
actually half of that stated by the 
manufacturer, due to limita tions in­
herent in the television sets used to 
display the video image. ) 

Strictly speaking, the TRS-80 
Model IlI uses subceU character 
graphics, but we can ca1\ them pixe\ 
graphics because the software in­
cluded in ROM (read-only memory ) 
makes the subcells act like pixels­
they can be individually turned on or 
off. An advantage that offsets the 
''coarse" gra,phics of the TRS-80 
Model lll is that the standa rd TRS-80 
character set of letters, numbers, and 
symbols can be intennixed with the 
subcell character graphics. With most 
pixel graphics modes, on the other 
hand, you must build up alpha ­
numeric characters by turning on in­
dividual pixels. 

If your microcomputer doesn 't have 
a graphics mode (most CP/M systems 
don ' t) , all is not lost. Some 
microcomputers have add-on boards 
that provide high-resolution mono­
chrome or multicolored graphics to a 
given system. (See the accompanying 
text box for the names of companies 
that sell such products.) 

Pros and Cons 
What are the advantages and dis­

advantages of raster-scan displays? 
The only advantage l can think of is 
their universality in microcomputer 
systems. To some extent, what you 
learn about raster-scan displays on 
one machine can be adapted to an­
other machine. On the other hand, 
they have several disadvantag s. 
First, they use large amounts of 
memory ; each pixel must be rep­
resented in memory by one or more 
bits (one for monochrome, two for up 
to four colors, three for up to eight 
colors, and so on). Although memory 
continues to decline in price, it still 
can contribute significantly to the 
total cost of a system if high ­
resolution graphics are used. NEC ln­
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Figure 3: A uector image. Here , the electron beam does not trace out close ly spaced 
parallel horizontal l.ines. Inste11d1 the controlling eleamnics move the electrnn beam to 
directly paint the desired image onto the face of tile v ideo disp lay 114be. (The nwnbered 
arrows show the order in w liic h the line segments of tile image are drawn .) Notice the 
lack of "s tair-steps" on d iagonal lines . 

formation Systems' new Advanced pixels. This does save memory, but it 
Personal Computer, for instance, has occasionally causes odd imperfec­
a graphics option with 1024 by 1024 tions in the graphics display, the 
pixel, 8-calor graphics-it uses causes of which are not immediately 
almost 400K bytes of memory and obvious . 
costs about $800. ln some computers Another major disadvantage of 
(the Apple II and the NEC PC-8001, raster-scan graphics has to do with 
for example), lhe designers used less the software needed to manipulate 
memory than otherwise would have graphic images. If you want finer-res­
been necessary by limiting the num­ olution graphics, you will have to 
ber of colors possible for adjacent change more bits to create or move an 

image. What's more, the bits to be 
moved are scattered throughout 
memory . These two factors contri ­
bute to increasing the amount of com­
putation needed to change an image 
to astronomical proportions . The 
disadvantage has prompted such 
companies as Texas Instruments and 
Atari to invent new ways of moving 
small graphics images (called sprites 

and players , respectively ) by 
changing as few as two bytes. Thus 
the microprocessor uses a much 
smaller percentage of its time simply 
moving lhe image . 

Another noticeable weakness of 
raster-scan displays is their inability 
ta draw diagonal lines well. Although 
this problem is minimized with higher­
resolution displays, you can usually 
see the "stair-step" effect in diagonal 
lines on even the finest-resolution 
displays. 

Vector Graphics 
This method of graphics displays is 

currently in use only in "homebrew" 
microcomputer systems and coin­
operated video arcade games. Vector 
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Photo 1: A fla tbed plotter: shown lwre is the Houston lnstmrnent DMP-29. (Photo cow·tesy of Bausch and Lomb; see vendor text box 
fo r addl'ess.) 

graphics (not to be confused with a 
microcomputer company of the same 
name) are created by using a video 
display tube that can draw straight 
lines between any two points (see 
figure 3); this is in contrast to a raster­
scan display, which is limited to 
drawing a screen of closely spaced 
horizontal lines. One of the best­
known early video games, Space 
War, used a large computer con­
nected to an oscilloscope display to 
create a video game in which two 
ships fight each other while circling a 
sun. A subsequent coin-operated ver­
sion of the same game can still be 
found in some video arcades, and the 
popular Battle Zone three-dimen­
sional tank combat game by Atari 
also uses vector graphics. An article 
in BYTE (see the selected 
bibliography at the end of this article) 
gave the plans for a vector graphics 
interface that connects an 
oscilloscope to the parallel port of a 
computer. 

The mechanics of creating a video 
image for a vector graphics display 
are quite different from that of a 
raster-scan display. Each point in a 
vector graphics display can be ex­
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pressed by a pair of numbers (i.e. , x 
and y coordinates), and the electron 
beam can be either on or off. The 
computer must give lhe display a 
stream of number pairs and beam in-

The finer the resofution 

of raster-scan graphics, 

the more bits need to 

be changed to create 


or move an image. 


tensities , each followed by a short 
delay . If the beam is on , a line is 
drawn from the previous to the next 
point on the screen; if it is off, the 
beam is simply moved to a new point 
in anticipation of drawing a line from 
the new point to a third point. Be­
cause the video image on the oscillo­
scope (or similar video-display tube) 
lasts for only a fraction of a second, 
the computer must continuously send 
out the current list of information to 
keep an unflickering image on the 
screen . A more sophisticated inter­

face could do the refresl1 (redisplay) 
of the video image, thus freeing the 
m::iin microprocessor from a con­
tinuous drain on its computationaJ 
resources. 

The advantages of a vector graph­
ics display include its speed, the 
amount of detail possible (depending 
on the quaJity of the oscilloscope and 
the precision of the digital-to-analog 
signal used to change a digital signal 
to the ana log voltage needed by the 
oscilloscope), and the quality of its 
diagonal lines. Disadvantages of a 
vector graphics display include a limi­
tation to monochrome display , a 
computational drain on the micro­
processor that increases with more 
complicated images (alleviated some­
what by an "inteJligent" interface), 
and problems with image flicker 
when the image crosses a given thres­
hold of complexity. 

Plotters 
Plotters enable a computer to draw 

graphic images on a piece of paper or 
a transparency . The computer is con­
nected to a mechanical device that 
holds and moves a shet-t of paper or a 
pen to draw the image. A Aatbed 
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• OOS 
Vi91NU01nt Glffn5"Mn ••..• • ••••••••.••.....••• 1589, 
Vi•~l 60 .. .. .... ................... .. . .. 1196. 


HAZELTIN E 
E1pr 1 , . . ............. . . . . . .... " ....... . ...... .. 5-86. 

&l>rl• ii ............. - --· · · -······ · ········· .. · ·· e.•9. 

11...CUIA 

11" GI••" ... .. ... ... .. ....... .······· .. ....• ' I• 95 . 

l2.. Hl flM GtMn . • .• ..•..••• , •••••••. ... .•••• ._ •• .,46. 
1• "' Ccit11 ComPQIUt• . .. . .. ............ . . , •.••• , •• ! 2 9 . 
I• " RG'R Co1·ar .. . , •• ....• •• • •• , ••••••. •..• •• •, •• . 339. 

AMDE~ 
)l~Green . . .... . ... .... ............. . .......... 1·09. 
13.. CokM' 1 • . •••• •.•.••. •••••••••••••• • •••• ,, ••• • ]7·H 
COlc.r ti Ki·RU .. . .... ... ... . . . ,, , , . , •• , ,. ••• ,, .. BAS. 
ColClf 11i A.GB COior . ................... . ........ .. 476. 

TEL£VIDED 
910 •.. ..•. . . •. .••• . .••• • •• -- ---"'"'"'""····· 09. 
9',2 . " ... . . .. .... . .... . . .. .......... .. . .. .. " . 746 

$20 . . ................... . ... . .......... .. ..... 8 '2'1i · 
,.:r·· ·· .. ············· ···· .. ··-·· ·· ·· ···· ·· ·· ···919. 

•rGt..ns.tr•n ..•.... . . ...•..... ... . ... •... . . 1et. 

J:l " Ca'lal- · · ···~········ · · ······ · · · ·· ·· ········~ 3119. 

ACCESSORIES ~---------~ 
SORRENTO VAUEV ASSOCM1TES 

A1:1111 l t.: lt~'I! i!,5,r,. Mmtu1•.- 996 

S!iM 
.l\S•O .6.1 t lfC S.t1Haj ' U ~iHI 129 

A.Pao A.1• 11 '1; ~11 ,111 1 '1·• 1 o '··•·1'4 1~ 
!\IQ 11 16 4 

TG PAODUC:fS o.,..,., P1uk11..., 211 
~~D « 

ORANGE "'ICRD 
GAAPPl..fA Pl.US .• 1 l!I 

TYMAC 
TVMAC Par1Jlcl 80il1C.I •rid Calli W!itn. Gt·~ . • 9SI 

AMDt~ 
OVM lnt1nhic-1! Ba1td f~ A.,"lpl• U , .. 169 

MPC P~RIPHERALS 
Su~ M iano 1v N.f.W 16?9 
16ic. M""cwy 9oant rm ....,.,1. n . • eo 
l 2K.. MtmOfl' kud fDI' _l\ilpl11 II ••• 11119 
Pau11H•_f Pnl"llllr C.rd •or A""lll II , 7 2­
\)ppt!f and Luwr-.t C:Htl ROM ..... -- •.. . .. • . .. . . . 19, 
PROM-n , Ept~ IOI l_l'li Apolt U , .................. 99, 

Sil.,r,11 lf\oJMIV0111p1o11C...rd fo1 A,ppl11: II , .• , • , , , • • • • t 19 
Ui / 32.K bpii1nMH'\ r.,t1fn0f)' B~td • . . • . , ••••• 125. 

M & ~ ENTERPRJSE5 
SUP A TE:RMlNAL 80 Cllllumn Video Bmra , . • . J 16. 

PAACTlCAl PERlfl'HEAA.lS 
MttrobLIH•r II Hlk far APtJt~ II . . . .. , , , ••. , , ... , , 2J9. 
Mltrobulito_r ti 32.te: la' il\pple II ................ ,, • 27!1 
l!!K SHii t 81Jltt!i1 •or ~ Ptintet ....... , . .. .. . U9. 
l&k Paralll!lf unettace hw ·E~t.an fltlnm .• , ••••• , 129 

MlCROSOFT 

Z-60 ~1.,.rd lor Aoplo .•• 


MOUNUIN COMPUTE R 
CPS Mutur11F"1Ctlori !or A.oolt .... 1&5. 
TM Doc\ tor ol\ople ,,,,, ···- '235 . 
Fl.1motvi. . • • ····- 1Hf. 
~l!lllllil'.ldltt0tA~11 . ..... us. 
fttmn14.J.J 3U fOf' ApPle ••• •••• 1!ii:Z , 

""'l,l'k;: Svsifi" IOI' Ap('llol! .lHI!, 
RQnt. Wni11tr for _.a.PJ».1! IJ.ll. 

ADVANC E LOOiC 
l CARO ro.r- Appl1 11 ...... 

KENSINGTON M IC.R DWA.A E 
Sy1.1tm S•"'« Fan IOI' A~ 7• 

~EASA CO MPVT•l'<G 
V11• HWJ' ,t41, G.!";:iphr<$ T•~1 299. 

SEATTLE COMPUTeR 
541( RAM• fc:it 1~e 1811.~PC ,,,,, .......... 386, 
'2.81< R.AM • ta;1 1hll IOM VC .. • ... . U9. 
2"661<. AAM • J l:)1 1ht1 lilliM PC • • .. •.••• 719 . 

C ALIFO RNIA COMPUTE" 5 YSl£M5 
Asynd'lr-oNJ~• S1tri.I l-ttt•rlllU . 145, 

VIDU. INC 
~it.eo1eun ....... .. . 17", 
Sohv1de1;1 s.....uch ••• , , • , • , ••• , •••••• ••• u . 
l('l!r'tbQ.ard Enh11.l"lci!r ,., •• , • • 99 . 
Er'IP'la~J ti ....•.• •.• \ t!l, 

SOFTWARE FOA CP / M ------- ­
ASHTON·TATE 

dbu1t1 .......... . •. ·· ···•••··· .•....•• S-499 
MICROPRO 

W0tdsll)r ,, •••. . ..• •• ···· ··-· ............. ies 

M..1kmlJ(.gfl ......... _................ .,29, 
C•ktll11r ................... . ..... 185 . 
D11a1tar .• . • . ••• • •• • . • ..•• .. . .. . . .Jlfi . 
S\ID8..-.st11'1 ·························· ,.,. 
Sg,eAli1111J •••• ·························· '''· MICROS O FT 
Farll•" 80 . ,, , .. , ....•.... . .•• .. • , .•• . .•.••.. ,, .!89 
Mieto 60 •.•.......... .. • ••... • •• .. ..•••...• 181J. 
n.~ eorrii>ll•• .•••...•... . _. .• • . . •• . . . . •. .. . . • • 31 9. 
m11/ MATHl m1.11 / StMP90 ... .• ,.................. 2:\9 . 
i;o11o100 ...... . .. _·-- · ·····--- .. .. .... . ........ &n. 

61•1< 80 •.........•... .. ....... ' -·········' ••• , . 299. 

Ech110 ..•. . ...... •••. •. • • • . .• . •••••. . ••• ,,,, .. . . 91 . 

X M•ao 190 . • .. • •. •• . •• . •• ,,,,,,, • ••.••••••..... 1G2~ 
m\llUSPtmu/SfAA BO , ... , , , , .. .. • . • • . .. .. .. 162. 

u-tt1 Ptan • • . .. ... -l:O!i 
SELECT INFDl'l!llATION SVSTEMS 

TIM Ill Dilll• B:au MinA114men• SV11tltm •.•...•. . , •• 4011. 
SOFTWARE m "'EN5lDNS . INC. 

Aceo1.1ntlng P'lus •• •.••• •••••••••••••••• , ••••• , • • CA, 1,..L 
FO~& GELi.EA 

Qv.ick!IC'l'fffl. .. ,. .... .... ...• ..~..... 129, 

o·v.1e11:~ •• .•• ••• ••• •••. • ..•• . •• • • . ••• . . . •••.• . •• 221' 

Crots1•1~ .. . MICROSfUf== .. ... .. .. .. . ...... . . . ... . 139. 

Supill'ak: .. SO'RCIM . ......... . . . .. . ..... , ...... . , 20fi 
r... W..d •. °"s" ...................... , .. ---·· .75 

s,..,.,,,.,., - 1.EXlaOFT ..... ........ - • .. • . • • . . • . . 2-49. 
TIM~•• SI . UFEl.OAT . ...... . . . ........ , ........ 2 i 9. 
s.u;.o..,.,o .. lJ'IC SDn'NARE ........ . .......... . "5 
C..ndod~----CONODR •.... __ ,. -·······-···-··• 7H. 

"Rec::iv lifH ZIO C•rd bf M ICiaufi 01 l CarCl by llVW'latf\i·a S.alrw111 a 

""'•· 	AAtlt 1 regi.1~..,ad tr..mlrk QI! .Appi. O;lmou-i• r. lri.i:: 
C'f PM ie .t ,~lilUr•taid titMrNir~ DI C)lg l111 A•M•:f!Ctl 

SOFTWARE FOR IBM - -------­

SORCIM 

Su:raretk:; 
 1105 

S"l'l''Wn1otr ,, 29S...SM~•a 

S:ElECT INF0Rfj!A,1'0N SVSTfoMS 

Si!'lei:• W12riJ P1ocuSUt W ~11 1• • 1 r. 11t It 
 l6_g 

VISiCORfl' 
Yas1cailC' 2661C Veoiol'I ,.. 
VlllH•nd •••• 139 

Vt1<I•• ······•• , .. . 

V11•hl• ......... .. '"2J9' 

o.,-.1op Pl".n~ •....••...•. •..• 2J9 


MICROPAO 
Wanht11, . ,, , us. 
M.1r rJ rt1t!'R• 129 

153 

INNOVATIVE SOFTWAA E 
tr-M Ill· D•11 81t-U M111nAggm1mt S't'Mem • , . • , •Oe 

Surl~l.it• ,,.,, •. ,, •••..•••.••• , 

tu.s. 
Ea1yslJClll11.- .... ... • • .. . .. . • .. , ..... , • .. 1351 
EH'fl' I t . ........... 289 
Ea1.,.....,,11•:r n ............... , ........ ... 2e.9 

SOF'l'W,A.AE OlMENSIDNS. IN C 
A't;!t;01..m11ni1 Plu:s • ,. • CALL 

CONT~NENT ..l SOFTWARE 
ThB Hoftim ./\ccou,,~1n1 Pl'tr.I . • • . • • 11 9 

DENVER SOFTWARE 
f;ASt(lb•CUbllt Aoeouflllioniu $v'1emJ . ... 535 , 

Wnl• On ... . .• OAl AMOST ................. 91 

Ca~ tt •• . •. CONDOR . 449, 
C.0iHt ........ NUC ROS'TU~ . ... 139. 
MaU'IMl>O~ .•••.. , ISM , ............. , . 75 . 
lb! 1 a.a Mliln•l)llt • M ICROLAB · • - • · , 17~ 
d O:u;~ II ASHTON - TATE 185 

SOFTWARE FOR APPLE ------- ­
8AODrnDUNQ 

. 29 
011011•1r1ar 29 

llllCROSOFT 
1..,,..ngi Tu•ot U ...... , ...... , • ..118. 
Ath,1t.nl1.Ar• ••••.•.• , . ••••• •••••••• ,26. 

Sti'l"°"'''lll3 

' 
• 166 . 

ALDS.... ............ ··• 
•For1r ti t1 ·80 •••••••• ,, 

••• 100. 
• O;u;:lc CM'\p.t•r . . . , • . • • • • • . . 315. 

mu/ MATH/ muf SIMP 90 . • •• 200. 

Olympic DetitlJ"k»n •• , , , , • ,,,,, '2f.i , 

· catt11100 ••••••• ,, ••••••• •• ~915- , 

M I S.On ............... . ... 1fii6 , 

rASC Ct1m,iit.l•1 . .. , .. 5 . 

So11e11rd Ptt:M~u.f"' SY$4tifll ''' 551-S 
rmtt!'Mtinaa•r •..•.••.•• .. 125 

~HECT INFO RM ATIOI'< SYSTEMS 
Selecl Wo,d PrQCftUQI' •• ,, • J'!.!9 . 

YISICD:RP 
CCA Out ~~1)4t1"1"1 Syntm ..•..• . -- 7S 
Vi&it1tlt •••••••.••••• ·-·- 119 
V1s;ll~•m •• ••••·••••• 79 
V1 1>101 ••• ,, ,,,, ........ 1!!9 

ltf1i.ld1t, ,. ,, •• ..•••••• 189 
\b111tend l1t0fio~ . .• 229 
v,11h,.. ........... . .. '" 

V111Ktii!'O-Ule ,,,,, ,, •••••····· 239 
Vi11pack ., •••• ••• • • •••••••. • • ··- $49 
Dllflll•ooPl.1111•1 •• , ••••.•••..••• . !89 

M ICROP RO 
' C'llle:itar •.••.•...••••••..•• ,,,,••...• , .•.•. . .. 129 
' Dat•.,.er ... "'"'"""'"r•••••• .. . 17!1 
' Sttper&Ofl •••••.••••• • •••. , .•. ~-··· .... 139 . 
""Wotd11ar . . ............ 1 ••••••••••••••••••••••• 19'5. 
"Ma·llmMp •. , •....... , ··-···· .•..••• , •••....•• 119. 
"'S:D11111,1ar .............. ,~~"··· · ······•··~······ \25, 


SOACIM 
SoellQu;trid •••• ,.. .. . . ............ . •·• ••·•••• 2.2.B 


SOUTH£..STEAI'< S OOTWAllE 
D•tn C1J.Dl1Jli'4I 4 .0 •.• , • , , , , , . , , , , , • , 58 • 

EDU -V'i,._M , •.. . .. . ••• • •• • . . ·-· . · ... ·• C A U 
St.. by S1.,.11opo) .. PROORA"' DESIGN • · · • · · • • · • • 59. 
01t111t.. ...... . ..... UHit SVS'T!MS -···••4''' .•.. 139. 
dB"'•' U - - ........ . -ASliTO,..tAfE ........ • · · • •H. 

!i.v,parE:.1Jtc , , • , • •••• S.ORCIM . . . . . . . . . . . . .. • . . . • , 205 

CALl FOR MORE APPLE S OFTWAAE H 

MOOIMS-------------

HAVl!I M ICROCO... PUTER PRO DUCTS 
Sm•nmoi;j.11T1 • • , •••.••••••••••••••• ,, •• , •• , , • $229. 
Smeirlmadcttn 1200 . . - .... . . • . . .. .•. , ..••.••..••• 689 . 
Ml~Oft'!Odcim lt , • • . . . • . • , .•.••.•.. • •• , • , •••• •.• 289. 
Ml"'om..,.m 100 •. .. .. -. •··-- - ···· · ·· ........ - - 325 

Chrono~paph ............... . ................ .. 225. 


N OVATION 
C111 ......... . ... . ....... ,., ............ 14 15 

O·C•t .. .• .... •••..•••.•.•••••.•.....•••• , .••. 175 
AlillOC..t •••... ,. . ...... , ..... ,, •. , ........ Z26 
A.Dell• C.• i i ... . . • ....•••.• '.' ........ . .• ' .•.•. ll4 
~ C.111-212........... . .................. CAll.. 

mail 
comp 

Circle 260 on Inquiry card. 

YJE AOCE.PT • MONEV ORO'E R e C 0 0 ~t JOO MAXj 
• PE:R,SOlfA_L CHECK t••Jow ~o dlV5 II) c\ ..H • CASHlt.AS ot CERflf'IEO CHECK 
• vtSA.IMASfER.CAAO !'add 1'Mo1 • 8ANf:. WlRE TRAt4SfEJ\:S 
~ J · ~Ci r s hipp.inq , h11A1tlll'\Q lo in1ur1r.c• ~55" min J C•hf rwsfftnts ldli:::I 
6%. 1t11. All 1qu1pm• ni ts n~, com-=• wlth m•11nJi.C:11.1r•tt.1ij1ul11t.n1e-es.. 
PlU:S w• .iu•r.11nlH lt fDJ" !10 dom'(ll arid pa.,. •"10Ptl"IOCr'lll.r'(J•fll.t:rn any nturns 
All llCIU lnm•-" ' •-.ibte~ IA pfllC.l!I c.h•"G• & •v•1t.ebll• tl' Wtlhd!U'I hCtJOll 
D'l•P. c;i1.11• lltJrv disoout1.u. 

8380 Miramar Road, Suite 200 
San Diego CA 92126 
TOLL FREE: 800-752-1341 
CALIFORNIA: 619-578-1033 
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http:CASHlt.AS
http:Dat�.,.er
http:SOF'l'W,A.AE
http:MIC.RDWA.AE
http:PERlfl'HEAA.lS
http:�rGt..ns
http:M1abP,11.1n


Clrcte 269 on Inquiry card. 

ADVANCED GRAPHICS SOFTWARE 

NOW-FOR MICROCOMPUTERS! 


512 )( 240 FOR COM PUST AR® 
Re.solution SUPERBR AIN® 

TRS-8 0 ® M odel II 
Z-8 9® 

USE WITH 
HARDWARE RETROFIT 

GRAPH ICS 

XCEL™ 

FAOM $595°0 
SOFTWARE 
• Symbol Generator $175.0 0 
• Graph Plotter $1 75 .00 
• 30 Generator $34 5. 00 
• Surface Plotter $39 5. 00 
• Graphics Terminal $395.00 

Emulator 
• Screen Printer $65 .0 0 

AN AD EX 

EPSON 

IDS 


(2 13) 3 20-6 604 

Available in Europe from Mforonex Ltd .. Chew Magna, England 3042 ISTD 027·689 30421 

TRS·80·rJ!gilsl!!r'ld tr1>dorna1~ Tenay C<lfP" SuPC1bfa1n·tra()omork Intense Data Sy•tems 
TektrOO<X-<egosteieII trodemart. TeMranbt. lro. CPM-n191'ilet d lnldi!m• rt Olgl•a1 Rmoarch 

Need to Measure Your 
Corporate Communications? 
Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 

Call McGraw-Hill 
Research 
Backed by 30 years of research Fof a quote or proposal, call 
experience covering scores of Joan Bullen, Director-Corporate 
markets and fields, McGraw-Hill Communications Research 
Research professionals design Center at (212) 997-3517 or 
custom projects that can make a Eleanor Nlcoletti, Project Director, 
big difference in the success of at (212) 997-3095. Or, write Corpo­
your corporate communications rate Communications Research 
efforts. The Corporate Commu­ Center, 1221 Avenue of the 
nications Research Center will Americas, New York, NY 10020 
meet your research needs 
promptly, at a reasonable price. ~'J~ 
Put McGraw-Hill Research to work 1-tnri 
for you. H ifs a communications problem, we 

proba.bly pioneered the solution. 

plotter moves the pen over a station­
ary, flat sheet of paper (see photo 1); 
the pen must be able to move in two 
directions. 1n a drum plotter, the 
paper is wrapped around a cylinder 
that rotates to move the paper in one 
direction, while the pen moves along 
an axis that is parallel to the center 
line on which the cylinder rotates. 

11Smart" plotters can 
automatically draw 

letters, numbers, and 
geometric shapes. 

Flatbed plotters have the option of 
using multiple pens (to create multi­
p le color drawings ), which many 
drum plot ters can't do. On the other 
hand, a drum plotter to handle a 
sheet of a given size will take up less 
desk space than a similar flatbed 
plotter. 

Ultimately , plotters work by draw­
ing straight lines the computer 
specifies. If the lines are short 
enough, the line drawn looks curved. 
Some plotters can draw ''pure" diag­
onal lines, but most are limited to 
drawing in eight directions (up, 
down, right, left , and four 4S~degree 
diagonals); depending on the smailest 
step size lhe plotter is capable of, 
diagonal lines may exhibit the "stair­
step" quality associated with raster­
scan displays . 

One very important feature to look 
for is the amount of "intelligence" the 
plotter has. Less expensive units are 
likely to be "dumb"-that is , they are 
usually limited to one of eight 
direction pen movement commands. 
More expensive "smart'' plotters will 
automatically draw letters, numbers, 
and geometric shapes of various sizes 
when you give them the appropriate 
command . Such "intell igence" is 
often worth paying extra for. Be sure 
to ask the vendor what software is 
available for lhe plotter-if the 
answer is "none, " find out how much 
work it will take you to write the soft­
ware you need to make the plotter 
work. 
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$99.95 

$99.95 

~EP.'(J>J:!
~-p,El>~ ........._ 

HOUR ..~24 ORDER 

• • EVERYTHING FOR YOOR TRS-80'" •ATARI'" • APPLE' " • PEr" • CP/M'" •XEROX'"• IBM'"• OSBORNE'"•• 
• TR'S.SO K •' lr!Jdc-mbrk d I.ha R'41'd1P Slik~ OtYl!'i1"'1 o4 Tandy Corp • ,-..1ARI 15. a 'IR!tieme"'- Al.dft Inc •APPLE l!t ,a tt&!eilf14:r li ot ~Corp, ... PET t ~ 11' l f~nvi•k of Col"fll'TlOdgi<~ 

• CP,'M i. ~ ""'2<" <I< of Dlgi al ~••••• <.h ' XEROX <) • 11..i.,mark ol <rG• COfll " lfli'\ t> o tn><kr!'IDrl\ ol 16111 Corp ' OSBORN " • tr.>de""'~ o1 o.!>am;. C"'1l. 

100 Ready-To-Run 
Business PrograDls 

(ON CASSETIE OR DISKETTE)•... .lncludes 128 Page Users Manual..... 
Inventory Control..•.• Payroll .....Bookkeeping System.....Stock Calculations•..•. 
Checkbook Maintenance.•.•.Accounts Receivable ..... Accounts Payable...•. 

59 WACC Weighted average cost of cnpital 

IOSINESS 100 PROGRAM LIST 60 COMPBAl TnJe mk on l ""n ""th cornpensalfng bal required 
61 DlSCBAL True rate on dlscO<Jnted loan 
6Z MERGANAL Merger analysis compull!tioru 
63 FlNRAT Finand"I ,,,t1o;, for " RTTT1DESCRIPTION' 
64 ?V Net pres.,m 'lliUe of project 
6~ PRINOl.AS l.aspeyres p!Ke Index1 RULE78 Interest Apf'0'1lOMmt1'11 by ~ule or lhe 76.. 
66 PRINOPA Paal'Che prfce lndl:l<7. N'INUI Ninulty rnmputadoo progr~m 
67 SfASIND Consttuc:ts ~asOMI q~~nt~y indl<:es for company 3 DATE Time betwttn daies 

68 TIMETR Time ~rle:s analys4s 111'1""' ltMd 
4 DAYVEAR Olly oi year~ parliculllr Cate alls on 


5 Lf"ASEi'1T Interest rate on le~Sl! 
 69 Tl/l\E.MOV Timt' ~ti"" enalysi• movi~ "'"roge U-C:nd 

5 BREAKEVN Breakeven anaty!IS 
 10 FllPRINF Future pri~• e•timalion -.ith 1nnation 

71 Ml\ILPAC /'\oiltrig I s1 S)"S(em7 DEPRst SViJjghlllne deprec iation n. lETWRT lrner writing •)'5tem•lln!<. With i'\AllPAC8 OEPRSV Sum ol lhe digits depr..ciatioo 
73 SORn Sorts li>I ol names9 DEPR08 Oedil'ing balance dr:prl!Clatlon 
74 !JI.BEL 1 Sn>pplng labol maker10 DEPRDOB Double cJ~dl nlng balo11ce deprec101fon 
75 V.8El..2 Name lobel maker1 f T;.J(DEP Cash flow '"'· depreciation W>leo 
76 BUSBUD DOME btJ !ines.< bookki!<!pl ng system 12 CHECJ<.2 Prints NEBS ch..:.ks alonq Wi th d• ly n:glster 
77 11'\ECLCK CompVte5 w-:e~ to\'11 htM5 from llme<:lock Info,IJ CHECKBKI Chl!Ckbook maintenance ptogram 
78 ACCTPAY In rmmory _,ccounts pa)lllble sysltMBtorage perml~ed14 MORTGAGE/A MortglY,Je amortlurtion lllble 
79 INVOICE Oen.rate Invoice on •creen and print "" prln~r15 ,'\LJLTMQI'! Corn pules lime needed r()( money to double, tnple . etc. 
BO INVENT2 In memory I nventO!)I contr<:il 5y>lmi16 SALVAGE Dctetmln!!< !1111"9ge value of an lo..,slment 
61 TELDIR Computerlted telephone dlrecioF)I17 RRVMIN Ratr of "'tum 011 lrwrs1t11l!nt \11\th viuiable 01l10\ll5 
62 TIMOSAN Time use aMl}>!is IB RRCONST Rate of return Ofl Investment with constant lnflow5 
B3 ASSICN· Use of assignment algolitllm for optim41fcb ~uslgn .19 EFFECT Effective intere51 rate of~ 104!n 
84 ACCTREC In memCty occonnis receivable systom·otcrage ok20 fVAL Future wlue of an ln11eStm1tnt (compound lnttreSl) 
65 TERMSPAY Compares J methods of repayment of loan>21 PVAL l'!esen t vnlu~ of a lurure amount Bo PAVNET Computes gross P4Y requlred lor given nl!I22 LO/\NP ...Y Amount of pa~en\ on e I041n 
67 SELLPR Cornp~tes sernng price for given al\er 1a.11 amountn REOWI™ Equ"I wlllidrawals from lnYestm" t lo leo"" 0 over 
68 ARBCOMP Arbitrage tompllUIUon•24 SlMPOtSK Simple dlscounl onel~I• 
69 OEPRSF Sinking fund depreciation25 DAJD'/\L Equivalent (, noo.qull'lllr:nt dliled values for obllg. 
90 UPSZONE Finds UPS :ones from 11p co<le26 ANNUDEF ~!Ill 1ralu~ of deferred annuilf05 
91 ENVELOPE Types env..lopti lt>ctud!ng 1eetum •dd•e.$•27 MARKUP :I. Markup analysf! fer Items 
92 AUTOEXP l'-utomoblle eitpense analy•l• 2B ~NKFU.'10 Sio!Qng fund amortluitlon program 
9) INSFlLE fMUrance policy nle 29 60 OVAL Volue of a bond • 
94 P1WROLl2 in rneme<y pa)lloll system.3(.J DEPLETE 0.pletion •Olllysls 
95 011ANAL Oillltion analysis ]1 Bi:ACKSH Bll!c:k Sdiolcs options aoal~i5 
96 lOANAF"FO Lo<io amol.lnl a borrow.:r ~<>n afford32 STOCVAL. I El\J>"Cl•"l 1etum on <tock >la dlscoun~ dMdend5 
97 RENTPRCH Purchas• pnee for renu;J pr()pertyJJ WARVAL Value of a warranl 
91l SALELEAS Sa le·leaseba<k ~nal)'!ll!..3<l BONOVAL2 V4lue o( a bond 
99 RRCONVBO lrwl'~or • r.de oJ re turn on converuible bor1d.35 EP EST Estimlltl! of future " irnings per share for co mpMy 

100 POR1VAL9 Stock market ponfolio 5lorage-valu~non p rogram 3 BETMLPH Cumputl!S ~ lplia and b<!t.1 wnab~os for •loek 
.37 SHARPEJ Port!orio.$eJecUon model-IA:! whrllstock.$10 hold ·-·-------··---··--------·-·-·- ---· ... - · -·--••- • -•-•-·• ­
.Ja OPT'WRITE Option writing compu.,,ticn• I D TRS·SO Casselte Version 
.39 F!IVAL Value of a ngh1 C 
40 EXPVi\L &pected value onalysis ~ 0 TRS-BO (Mod-I or Ill) , Pet, Apple 
41 BAVES Bayesian d..O•lon• t or Atari Vers ions 
42 VALPRINF Value al p<:rlect inform~Ucn 4 0 TRS-BO Mod-II, IBM, Osborne 43 VALJ'IDI F Value of Dddillonal lo[ormatian I 
4~ UTIUN tlerives utilily functioo • and CP/M Vers ions $149.95 
45 stMPLEX Unellr progR1mmuig solulion by simple>; method ~ .o.oo n .oo FOR SHIPPING "" UJ'S Alll<AS 
4b TRANS Traru;ponatlon m.ihod for line~r programmtng I .0.00 S• .OO FOR c .o .D. OR NON·UPS A REAS 
47 EOO Economic order q uamJ\y Inventory model C ADD S5 .00 TO C.0.N AD.0. 4ND MEXICO 
4B QUEUEJ Single"'"'"' queueing (waltir>g line) model I .O.DC PROPER POSUGE OUTSIDE OF U.!i .• CANADA ANO MOICO 
49 CVP Cosi"'!olum"'J'rolll an•l)'Ji• 4 
50 CO DPROF Condilklnal profil tableo ~ •rw[)MPlJTD[)N'f"WQ ' 51 OPTLOSS Opport1m'ty '°"' tables I 
52 FCUOO. Puri!d qoanuty ec;onomic order quantity model I :~.!..!Lc.-·~4 J.J l1l•L.JLJ~. 

5J FQf:OWSH A> obo•e but with iho<Ulges permiltM • 

54 fQEOOPB A> obove but with quantity price br,..k.• I 50 N. PASCACK ROAD ~' L\t.aE 

55 0<.JEUECB Co'51·benelit wailing llne anoly5f~ ~ 


SPRING VALLEY , NEW YORI( 10977 ~ { ) 425 ..153556 NCFANAL Net <MIJ.flow onal~i• lor ~lmple lnvellpenl e 
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Fu ll size smart terminal with detachable keyboard 

Complete software package . 
1nclud1ng 

CP/M Operating System 
WordStar<l> Word Processing 
Microsof BASIC 80 
Nor thStar compatible BAZIC,. 
Spelling Checker 
Electronic Spreadsheet 

4MHz.. ZBOA™ CPU 
64K RAM main memory 
200 Kbyte 5'k" floppy disk 
(Osborne. Xerox. IBM formats) 
Two serial ports 

SEE US AT COMDEX, BOOTH 1674 




You can't b&N more 

computer for less. 


$ 1790 is the total retail price of the complete Micro 
Decision™ System you see in this ad . And that 
includes the computer with a disk drive. a fu ll size 
smart terminal. and over $1800 worth of software. 
No other business computer available today otters 
so much for so little (a comparable Apple system 
costs almost twice as much). 
The Micro Decision is a bargain any way you look 
at it. The computer alone, with all that software 
and one disk drive is only $1195. If you want to 
add another disk drive. the price is still great: just 
S'\545. And the smart terminal is only $595. Retail. 
As for the microcomputer itself . our Micro Decision 

includes a 64K CP/M® 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail· 
able r ight now-right off the shelf) . 

If you'd like more information. or to find out about 
our substantial quantity discounts, call us at (415) 
430-1970. We'll introduce you to more Morrow. 
And less price. 

LOOK TO MORROW FOR ANSWERS TODAY 

MDRRDW DESIGNS 

600 McCormick St. t1 

San Leandro. CA 94577 
(4 15) 430-1970 

Circle 309 on Inquiry card. 

CP/M is a rog1stered traoomark ol 09tal Research. Inc. 
ZOOA is a trademark o Zilog. Inc. 
\l\lordStar 1s a registered trademark of M1¢r0Pro, Inc 
Micr~o1t is a registered lrademark of Microsoft 
Cocpo.-ehon 
BAZIC 1$ a registered trademark of Micro M11<e's. Inc 
Micro OeclS>Oll os a trademark of Morrow DeSIQllS 



Photo 2: Game paddles. These are for the Alnri (left) and tire Apple 11 (right) . 

Photo 3: Joysticks. At the left is tl1e Radio Shack Color Computer joystick (resistive); 
at right 15 the Atari joystick (switch type) . 

Printers 
Computers that have printers can 

also create printed graphics. Char­
acter graph ics, the same kind that 
you cail do on your video screen with 
alphanumeric symbols, are possible 
on any printer. Some printers can 
print special graphics characters that 
are unique to a given computer (for 
example, some Cammed re-supplied 
printers can print the special Com­
modore PET graphics symbols) . 
Many dot-matrix printers, however, 
have a bit-mapped graphics mode 
that lets you control each pin of the 
print head as the printer makes a 
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sweep from left to right across one 
line position of the page. The head of 
a dot-matrix printer contains several 
needles (usually seven or eight) that 
strike against the ribbon as the head 
moves across the H11e. ln a bit­
mapped graphics mode, the computer 
sends the printer bytes of data that 
are translated into instructions to the 
individuaJ needles (if the head has 
only seven or eight needles, one byte 
of data usually represents one vertical 
"stack'' of seven or eight dots that 
represent a one-dot-wide slice of the 
print line ). With the appropriate soft­
ware , a raster graphics image (as it is 

stored in memory) can be transferred 
to a printer one horizontal slice at a 
time. Color graphics printers and 
software are becoming available for 
microcomputers (see the vendor text 
box), making printed color graphics 
images feasible for some microcom­
puters. 

Input Devices 
Now let's tum to devices you use to 

tell the computer what kind of graph­
ic image you want. Some of these 
devices are not graphics related per 
se, but l mention them because they 
are often used in graphics applica­
tfons. 

The most pro aic input device for 
graphics is the keyboard . You cail use 
your choice of cursor, letter, and con­
trol characters to tell software to 
manipulate a graphics image . Unfor­
tunately , a keyboard is usually the 
least satisfactory way of interacting 
with graphic images, but it is one that 
is guaranteed to be available on any 
computer. 

Paddles and joysticks are two input 
devices associated with microcom­
puters. A paddle (see photo 2) is 
simply a knob like the volume control 
switch on your television. A paddle 
involves no on-off switch, but it 
usually contains a potentiometer (a 
variable resistor) whose resistance 
varies with the position of the knob. 
Some computers (the Apple 11 and the 
Atari, for example) have built-in cir­
cuitry that translates the position of 
the paddle knob into a numeric value, 
usually between 0 and 255 (the high­
est possible 8-bit value) . Graphics 
software running in the computer can 
then translate this into some kind of 
movement along one axi (for exam­
ple, up-down or right-left). 

A joystick is similar to a paddle in 
that it gives the computer directional 
information, but it gives information 
about two perpendicular axes , thus 
making it able to specify any ar­
bitrary movement within a two­
dimensional plane. In physical ap­
pearance, a joystick (see photo 3) 
resembles a small box with a short 
stick appearing perpendicular from 
the square face of the box. This stick 
can be moved a given distance in two 
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are a contracted 
SIEMENS dealer. 

A TFLOPPY Disk SeNices. we not only sell 
drives. we olso sell custom enclosures. 
Our cabinets o re designed by our 

experts to be functional and ottroctive.And our 
QlJOntity p ricing IS SO atfrOCtive. we invite 
dealers and rorge group purchasers to call . 

CALL TODAY • 609-799-4440 

I F you Clo<fl see whol yoo wont. give us o coJI between 9 om & 5 pm (ET) 
Chances are we'll have what you need lor your system at your Pfioe. Due lo 
p rOCluclion deadlines for advertising. PfiCes in this ad ore 2 monthsold sowe 

encourage YoU to ooll us tor curtent prices and new producl infOlmotion 

PAYMENl POLICY · We occepl Moslercord. VISA American El<press. persono1 
checks & fll!O. We reserve lhe 1ighl 10 wail 10 wor<ing Cloys for personal checks 
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Most of o h tis .OH tocloly 
~ ond l9lted; 
oomed In end r9Qdv to 
runl Yoo El\l&f'I get o reol 
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HEAIH). Bvlll only ot 
comm&1clal grade 
componenls 
JUST $2700 10mb 

FIL9PPY 
DISK 741 ALEXANDER ROAD 

PRINCETON, NJ 08540 

SERVICES 
ffilCES & SPECIFICATIONS SUBJECT TO CHANGE MOD 1· 11-lll, CP/M 01e trademarks of Tandy and Dlgllol Research re!,pecllvely, 
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dimensions; in use, a program using a 
joystick should respond in some ac­
tion that is motivated by the direction 
indicated by the joystick. 

Joysticks come in two basic de­
signs. The first, which is used with 
the Apple II computer, is basically 
two paddle potentiometers Linked 
mechanically so tha t only up-down 
movement turns one potentiometer 
and only right-left movement turns 
the other , A second kind of joystick, 
used by the Atari 400 and 800 com­
pu ters, is actually a set of fo ur 
switches, one fo r each basic direction 
(up, down , right, and left) . This kind 
of joystick is both cheaper to make 
and more durable, but it provides less 
information . Unlike the potentio­
meter joystick, which provides both 
direction and magnitude information 
that is continuously variable, the 
switch joystick provides direction 
only (no magnitude), and only eight 
directions at that (the four major 
directions and four diagonals) ; what­
ever direction is indicated (and there 
are many gradations possible with the 
potentiometer joystick), the switch 

joystick chooses the closest direction 
.of the eight it can supply . 

Advanced Input Devices 
The input devices mentioned 

above-keyboard , paddles, and joy­
sticks-are usually available or stan­
dard on most microcomputers, and 
many people have some or all of them 
on their microcomputers (paddles 
and joysticks are popular because 
many computer games use them). 

Digitizers, ligh t pens, trackballs, 
a nd '" mice"~which I'll cover next­
a re not universally available and are 
usuall y used only for specific applica­
tions. 

The digitizer (also known as a 
graphics tablet or pad) enables the 
computer to get two-dimensional 
posi tion information about the posi­
tion of a "pen" on a writing surface of 
a given size. There are fo ur main 
kinds of digitizers: electromagnetic, 
magne torestrictive , so nic , and 
resistive. 

Electromagnetic digitizers use a 
writing surface embedded with a fine 
mesh of vertical and horizontal wires. 

(The number of wires per in.ch deter­
mines the accuracy of the graphics 
tablet. ) A complica ted electronic in­
terface senses lhe proximity of the 
meta l tip of the pen or cursor and the 
vertical and horizontal wires . From 
th is, it returns an x-y coordinate pair 
that tells the computer where the pen 
is in relation to a Fixed reference 
point. (ln a variation of this scheme, 
the pen sends out an electromagnetic 
pulse that the wires sense .) Like most 
digitizers, this one can give the micro­
computer information in one of sev­
eral different forms . 

Magnetorestrictiue digitizers (see 
photo 4a) use a similar scheme, ex­
cept that the pulse traveling down the 
wire is a pulse of current that creates 
a traveling magnetic field. The pen or 
cursor used contains a small wire 
loop that then senses the field and 
computes the cursor coordinates From 
tha t information . One disadvantage 
of this technology, however, is tha t 
magnetic storage media, like floppy 
disks and magnetic tapes, must be 
kept away from the tablet surface. 

Sonic digitizers use a pen or cursor 

COMPANY 

ST~ EET 

CITT, STATE and ZtP 

PtiONE 

Featuring Micro-Perl"' . •. continuous Let1erheads wllh To help us send you correct lnlormatlon: 
a clean, trim edge when detached. I 
50F1'W.ARe DRANO AAOMGE/I 
Fu ll color catalog also offers checks, statemenls and 
invoices designed to work wi th prngrams from over 200 

G0"4PUl£R "4 ...KE r.tODELsof'IWare sources. Plus stock tab paper, labels, diskettes, I 
prlntwheels, work station furn iture and accassories. I 
LINE Of 8US\NESS 

Numbier or I• Ouallly products at low prices. Empiornn 

• No " handling charges " or hidden extras. 
• Small quantities - as low as 500 checks, I I 

statements, invoices. Nebs• Money Back Guarantee I I• One source lor your word processing needs. computerForms 11150 

Fast service . . . buy direct by mall or I I,..,_ 12 South Street , Townsend, Mas$ac.husel15 01469 I 
A dhltSIQn tll Niw Englilnd B1.16lne-1.s SlllYlett. h,c.
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i 
Price 

Sl59.00 
$170.00 

• i 
Modems 
f!l!IK!{letailr M~ll# 
NC1Vatibn CAT 
Novatlon d--CAT 
Hova1ion f\lllo·Cat 5229.00 
OC Hayes Smart Modem 5215.00 
DC Haves Micro Modem II (Apple} $32<l.OO 
DC Hayes Mfcro Modem 100 -5320.00 
Signalman Mark I $89.00 
UDS UOS 103 LP (300 Bd~ S18!i.OO 
u_os UOS 211,Z LP (!200 B~J 524-5.00 
uos UDS 212 LP (1200 Sd) S49'S.OO 
LIDS UOS Z12 ALI' (1200 Bd) $650.00 

Monitors 
M1nulmr1r 	 Mn1lli Prlct 
Amdek 	 100/12" B&W s110.oo 
Amde~ 	 3000/Green S165.00 
l\mdell 	 Color-1113" ~-00 
Sanyo 	 DM51090X /9' Grn. S175,00 
Sanyo 	 OM !iCl12J12" B&W $215.00 
Sa"yo 	 OM 5112ex/12" Grn. $225.00 
Sanyo. 	 DM 06013/13" Colot S4~.oo 
Zeri"h 	 ZVM·12J/!2" Gm. $115.00 
BMC 	 BM·12EN 12" Grn, $145.00 
NEC 	 JB1260 12" Grn. S129.00 
HEC 	 Jc1201c 13· Co lor S310.00 
T1rmln1l1 
Mllllll1ctil11r fligd1! i Prln 
Ampex Dialogue 80 $780.00 
AmpeK Dialogue Bl S885.00 
TeleYideo Tl/I 910 S625.00 
Telev deo TVI 912C sns.oo 
Televrdeo TVt 925 $825.00 
Televldeo TV! 960C CALL 

PRINTERS Printers 
CABINET AND SUBSYSTEMS 
Ci1,B5V Sdngle cabine1 on'y 

Ivertical mounUng) ...... ..S 75.00 
CM5Vll0 Single cabine1 with 

l 0U(llB 01·5 -. ••. • •• , . , . ..$ 375.00 
CA88H Dual caninet tor a· 

(horizontal) . . ....... ......S 260.00 
CAB6V Cabinet for 8' (vertlca l) •..•& 275,00 
01\BSV•IS Dual CiJOlnet Willl SllUgart 

801R (vtrlioaU ....... . , . , . • s 705,00 

C/IB8H•!S 	 Dual cabinet with Shugart 

801R 1horJzontal) ..........S 600.00 

CAB8V"2S 	 Dua' ca bine1wilh two 

S!lugart 801R (vertical) • •• . • 51.000.00 
CA88H•2S 	 Dual cabinel with two 

Shugart 801,R (liorlzontal) •,S1.00S.OO 
Dual cabinet wnh 
Miuublshl S" (ventcal) •. • • ,s liil!0.00 

CA88H•1M 	 Dual ooblnel willl 
Mitsu61slll 8" jhorfzantalJ •• • ! 665.00 

OAB8V•2M 	 Dual cabfn·el wflh two 
Mlls~blsni 8" (vertical) •. ...Sl ,140.00 
Dual c~binet with tw~ 
MHsvbishl 8" (hart<1onlal) •• • 51 .1 25.00 

CABBV•10 	 Dual cabinet with Oume 
DT.S (ver1tcal) .............S 75l.OO 

CAB8\it10 Dual cabine1 wllh Dume 
OT-8 (tiorlzontaO .... ..... •S 735.00 

CABBV=lO 	 Dual cabinet wOh two 
Oume DT-8 lver t,cal) ••••••• 51 ,235,00 
Dual cabinet witn two 
Dume or.a (horllontall - - •• • $1 .220.00 

C~BINET DIMENSIONS: 
Horlzo~tal _;__ 6\lr•H x 17 ·w x 22"L 
Vert1ca1-9\·,"Hx 11\lz"W x 21· L 

All cab1ne1s come co mplete.wllh powe1 supply, tan and 
lnlllmal cables. 

DISll QlllVES 
QUme DHi ANSI 5r;1• compatlblUty $295.00 
O!ime DT-8 IBM compatibility S46S,OO 
ShUOaJ' 801 Standard lloppy $400,00 
Shugart 850 Double-sided Uoppy $600.00 
Mflsublsni 8" double-s ded, do.uble­

M289Hi3 denslty 1435.00 
M~subisnl 5' • 9!i Tf'I. 

M4853 IMB S400.00 
MltsilbisM 5y,· double-sided, 

!M854 1.5M8 • • .. .. • • .. • • Carl !or price. 
All drJi/11$ lna111cre manual. 

a1sa1 I COMPUTER mRRKE~ PLBCE 
ATARI® COMPUTER GAMES 

UARI am.. 
l1 DKI Pwraontl Bu1lm1 Cil111pullr flllllrn: 

• Compuler console 
• Atar1 i BK oasio 

DISKETTES from ASAP • 57 fu ll slroko alpha·nUmer c Ke~bo~r<I 
with tour lunctron ~eys 

• Ooerator's manllai Verbfllm 5•1,• Diskettes 
• ~F modula101

ParU Sector Prle4 • Power supply
MD525-0i Soll 101$27,50 • also ava1lallle 32K & 48K ;ystem

MDS25"1a Flard 10 101$,27.50 Call tar prlc1

MD52&-16 Hard 16 10/$27,50 
 Soflwue 

Qncrfp!IOll -• ' . .. ....... '. .. .. . • ... •.. •.. .. l'l'ICI
e• Dl•k•Un Allrl
MEAi 3000 	 1/Sgl Solt 10/S35JIO easkelball ........... ................ ... , ... $ 27.00

ME 19090 	 1/Dbl Soll 1D/S4Cl.OO Super Breakout .......... .. ........ ......... $ 27.00
MEM 3U!Z 	 2/Dbf Soll 101545.00 Chess ............. . ................... . .. . $ 27.00 


Video Easel ........... .................. . · ~ S 26.00

Sllolch 3M 511: Dlskel1.es Star ~iders .... , ..... ........... . .. , ...... S32,00

Pan# Slie/01111 Selllr PrlCI Asteroids ......... ..... . ... ,.... . .......... S28.00 


74Hl 1/ Sgl Sofl IOIS30Jl0 Music Composer... ..... ....... . .......... .. S 32.00 

744·10 11Sg1 Hard IO 10/SJO 00 Assembler /Edftor .. . ..... ........ ...... ..... $ 45.00 

744· 16 1/Sgl Kard 16 10/SJOOO Tele/rnk .. .. . ..... .... . ... ... .. ............. S24.00 

745-0 2/0bJ Soll 10/S43 00 Space Invaders ... ..... _. ........ .. . ........ S 33.00 

74.5-10 2/0tll Hard 10 10IS4l00 Mlss1te Command .. .... __ .... __.. _.... ..... . S 28.()0 

745-16 2/0bl Hard 16 101543,00 Graph 11 ... .. ...... .. ........ . .. . .... .... , • $17.95 


Mallfng Lis t ....... . , ................. ... .. . $19.95 
MaleU 51/t aisketle.s Touch Typing . .. .. ............ .. .... ...... s19.95 
P1rlli Sl~e/Duns S!Gtor Price Stoct Charting ..... ... ..................... $-22.95 

MD! I/Sq/ Sol l IOIS32.00 Stock Analysis .... ... ..... . .. . ...... ....... S 19.95 
MD20 2/0bl Soll 101$44.00 Bond Analysis .. .. .. • • .. .. •.. .. .. • .. .. • .. • • • S 22.95 
MHI 11Sgl Ha rd 16 10/S39.00 Word l'focessor ......... . ......... _••. , •• . . S110.00 
MH:>D 21 Dbl Hard 15 101550.00 f\llcrosolt BASIC .... ..... . . ..... -... ........ s75.00 


Pac-Man .... ,..... , . .... .. ... , .. ......... _. S33.00 

Cer1tipede .. _ .. ___ .,., .. . ..... .... ., ... .. .. $ 33,00
a· Olskellea caverns or Mars . .... , .. .. .. ., .. . , ..... .. . . . S29.00
Fl>l-128 ·1/Sgl Soil 101541.00 


FHl·32 1/Sgl Soll 32 10/$4 1.00 

F02-XD 2/Dbl Soll 10/SSO.OO 


Allrl Dpllonal Actllllll'la 
Mtdll H Demlpllo" ., . .. . .. .. . .. .. .. .. .. .. l'flct

Eleph1nt M1mory Systems 51/( Disk.ellar 410 Program ~ecorder .. . " ... . , .... _,. $ 77.00 
P1ru 	 8lclt/llln1 Sector Prl~1 810 Disk Drive System ............... . 54511«10
EMS 1 1/Syt son 101~.oo 

EMS2 1/0bl Soll 10/$2'7..50 
 822 40·Cojumn Thermal Printer •.. ..• •• 5299.00 
EMS 3 1/0bl Hard 10 10/$27.50 825 80-Col~m·n Dot Matri~ Ptlnter .•••• • 5645.00 
EMS4 I/Dbl Hard 16 10/$27.50 830 Acousttc Modem ,................. S1S9.00

EMS 5 2/ 0bl Sall 10/$89.00 

at56 2/Dbl Hard 10 10/533.00

EMS 1 2/0bl Hard 16 10/$33.00 	 850 lr1terlace Module ...... ........ .. . S165.00 


CX3!-04 Paddle Controls , ............ .. ,. • S 17,95 

SRW Media Slar1ge Casa CX40-01 Joystl'cks !Pairl .... .............. $ 17,95 
f'li1 # Siu Price A32KA 32K RAM 8oard .. , ............... S79.95 
SRW·S 511.- $2.50 ea. Prinlari 
SRW·B a· 53.25 Cl! . A11aoex 9501A Sl.42'5.00 

851OAPPro"lrih!J (Para fl el I S48S.OOCon"8ctors 851QAOC ProWriter
l ·I 10-24 25 up (Pa1aUel &- Serial) 5665.00

0825P SMO S1.9G Sl.75 Cltoh 	 F1040PU PrintmasterDB25S S-2.95 S2.75 S2.50 (l'araflel) CALLDB~SC SQ.95 so,ss S075 Citoh F1040PU Prfnlrilaster 
!Serial) CALL 

Citoh 1550 Prowriter II (Parallel) S740.00CD11111on1nll Ciloh 1550 Prowriter II 
4116'• 1200 nSJ/5290-3 (Parallel & Serial) $82.S,00 
Appre. TRS-80, Heath Diab lo 630 RO $1 ,995.00 
HS •• .,•• .,,, Sl.50 eac~ 51).99 ... , • •• .. $1.30 each Epson MX&O w/Grallral!, Plus· CAll 
16;.49 ........ . Sl.40 each 100 up ........ S1.20 each Epson MXSOFT w/Greltrak Plus· CALL 

Epson MX100 CALL 
O~IDATA 112A {Parallel & Serral) CALL 
OKIDATA 83A (Parallel & Serial) CALL 
OKIOATA B4AP (Parallel Only) CALL 

All PllOES SUBJECT TO DHAH£ WITHOUT ltOftCE. CALL OKIOATA &GAS (Serial Onlyl CALL 
FDA IEIT PlllCE. •Bntllnk Plus Stlnd1nl an all Modtls 
Onl1fi11G 1n11nmJ111: qame. aaaress. phllne: slnp by; UPS Prlnt1r lnlttrfl'85 
ot Mall. Sh1ppi110 cl1arge' add S2 90 up to 1 lb, jUPS bl~el. 	 AEl· 1 Par aUel Interfaces $40.00 
U.S Mall add 51.50 IU.5. onlvl {$25,00. mloimum ordttl. SEH Serial ln terrac'l!s for Epson $35.00 
T1r1111: We accept cash, check, money orders-. Visa. and EPH 2K Serra! Buflel !or Epson Sll5.00 
Master Charge (U.S. funds onl~ .t . Tax : 6~. Calil, res.. 61'1' O~J.1 2K Se rial Buffer lor O~ida\a 5109,00 
LA. Counly, COD's and \erms available on appr~val Printer Cables 
!School PO's Accepted I. /l.EC·1 ParaJltl Cable to Apple S17.95 

AEC-. l Patalltl cable 10 Atari!' S19.95 
RSC·1 RS232C Cable 519.95 
liSC-2 Okidata /RS232C Cab le $25.00 
'rRSE· I Paralle l Cable to Tl\S-80 S18.95 

1198 E. Willow SI. Signal Kiii , !'.A !Dlffi lto:ll 421 -no1 • 12131 S95·6431 • j71 4J 891·21El 
ASAP COMPUTER PRODUCTS LTD. 116 Viceroy Road. 0--12 ConcorUoro11to. 0111atio L4K1A9 Canada r416J 7-38-0500 

Girote 34 on Inqu iry card. 
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Photo 4: Digitizers . Pictured are the electromagnetic Apple Graphics Tablet (p l1oto 4a , 
courtesy of Apple Computer lnc.) and the mechanical three-dimensional digitizer from 
Micro Control Systems (photo 4b, courtesy of MCS) . Manufach~rer addri:>sses can be 
found in the vendor text box. 
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that emits an ultrasonic noise; the 
sound is detected by two ultrasonic 
sensors that give the dlgitizer enough 
information to determine the location 
of the input device . Sonic digitizers 
sacrifice some accuracy for reduced 
cost and / or increased digitizing area . 
(In particular, most electromagnetic 
or magnetorestrictive digitizers have 
an accuracy of 0.001 inch, while sonic 
digitizers usually have an accuracy of 
0.01 inch . However, this is not much 
of a sacrifice, because a human opera­
tor usually cannot achieve a repeat­
able accuracy of less than 0.05 inch, a 
value halfway between the accuracies 
of the two technologies.) 

Unfortunately, the digitizers men­
tioned above are too expensive for 
most microcomputer owners; they 
usually cost $800 and up, depending 
on the resolution of the output and 
the size of the writing surface. Fortu­
nately, most people don't need as 
much resolution as these digitizers 
give. The resistive digitizer (see photo 
4b) was created for people who want 
to do digitizing but don 't have $800 
or more to spend. It has a pen or 
stylus on the end of an arm whose 
joints have very accurate potentio­
meters in them . Each potentiometer 
offers a · resistance to the connected 
microcomputer, which "reads" them 
as it would the potentiometers in a 
paddle or joystick. Then the micro­
computer, with the aid of software, 
converts the angular measurements of 
the arm joints to a final x-y coor­
dina te value . 

Resistive digitizers sacrifice ac­
curacy and speed for low cost , 
although the cost of the software 
needed to make the digitizer useful 
seems to be driving the price of some 
resistive digitizers up . However, one 
company (Micro Control Systems; 
see vendor text box) offers a resistive 
digitizer that returns the loca tion of a 
point in three , as opposed to two, 
dimensions- something that no elec­
tronic digitizer offers. 

Light pens resemble normal writing 
pens, but they are connected to the 
computer by a wire. In use, they 
essentially tell the computer where 
they are pointing on the screen 
(usually in x-y coordinates); in some 
cases, they give data on whether the 



Now NRI takesyou inside the 

new TRS-80 Model Ill microcomputer 


totrainyou athomeas the 

newbreedof omputerspecialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you bow to use, program and 
service state-of-the-art 
microcomputers .. . 

It's no longer enough lo be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-80TM alone 
have been sold), interdiscipli­
nary skills are demanded. And 

RI can prepare you with the 
first course of its kind, cover­
ing the complete world of 
the microcomputer. 

Learn At Home 1 

in Your Spare Time 
With NRI training, the program­

mer gains practical knowledge of 
hardware, enabling him to design sim­
pler, more effective programs. And, 
with advanced programming skills the 
technician can te land debug systems 
quick! and easily. 

TralnJng Includes !he TRS-80 Model Ill microcom­
puter, profwlorllll LCD multlmeltt, lhe NRJ Discov­
ery I.ab, Compula Assisted Instruction programs 
11nd hundreds of dcmoruitntloM and experiments. 
!ml ·1111 ~ 1 tr.id<marlo ol tht - ~' dndillo of Tiod) r..p J 

Only NRf gives you both kind of 
training with the convenience of home 
tudy. No classroom pre.ssures, no night 

school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you 're alway'S backed by lhe NRI staff 
and your in tructor, an ),/ering questions 
and giving you guidance. 

You Get Your Own Computer 
to Learn On and Keep 

i RJ training is hands-on tralning 
with practical experiments and demon­
strations. You don't just program your 
computer, you go inside it ... watch how 
circuits interact. .. interface with other sys­
tems... gain a real insight into its nature. 

You al o work with an advanced 
liquid crystal di play hand-held multi­
meter and the NRJ Discovery Lab~ per­
forming over 60 separate experiment'i. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 

Your TRS-80 even help train you. 
You receive 8 pecial lesson tap in BASIC 

computer language. Using Lhem in your 
microcomputer you "talk" to it a~ you 
progre.55. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you 'll be able 
to write simple programs yourself. 

Send for Free Catalog .. ­
No Salesman Will Call 
Get all the details on this exciting 

course in RI's free, 100-page catalog. 
It hows all equipment, les.5on ouOines, 
and facts on other electronic.s courses 
such as Electronic Design, Industrial 
Electronics, 1V/Au<lio/ Video Servicing.. . 
11 different career opportunities in all. 
Keep up with the latest technology as you 
learn on the lalesl model of the world's 
most popular computer. If card has been 
used, write Lo: 

I Rl1. ~!~~~if11~nunuing
' . Educalfon Center 

JrJ ~ 3939 Wisconsin AvenueitniI w:ishington, n.c. 2om6 

We'U give you tomorrow. 
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Photo S: A trackball. The Wico Command Control trnckba/J is Photo 6: A "mouse. " Sliow11 /1 ere is the Hawley X063X mouse. 
s /1ow11 here. (P/1oto courtesy of Wico; see vendor text box for (Pho to r:ow·tesy of Tl1e Mo~ISe House; see vem1or tex t bo for 
address.) 

pen is touching the screen and 
whether a button on the barrel of the 
pen is being pressed. 

Some people have the mistaken no­
tion that light pens emit light that is 
picked up by the video screen. ln fact, 
the opposite is true-either visible 
light (on cheaper units) or the elec­
tron beam itself (on more expensive 
units) is detected by a sensor em­
bedded in the tip of the pen , and 
either software or hardware calcu­
lates the position of the pen. 

Most microcomputer light pens are 
very simple inside-usually some 
kind of photodetector that is read as a 
va riable resistance by circuitry that 
expects to see a paddle or joystick. 
Software is used to calculate the posi­
tion of the pen , whose resolution is 
usually limited to the number of rows 
and columns of characters on the 
video display. ln addition, the scan­
ning routine (which, if it is in BASIC, 
can be rather slow) runs a character­
sized block of brightness across the 
screen row by row and waits for a sig­
nal from the pen itself indicating that 
the bright spot has reached the cur­
rent location of the pen . These pens 
are relatively inexpensive, although 
the scanning method used may limit 
the pen's usefulness. The more precise 
methods that track the electron beam 
of the video display itself are con­
siderably more expensive . 

(One interesting variation of the 
light pen does not use light at all. In­
stead, a wire mesh is bonded to the 

address.) 

front surface of the video display, 
and the pen works much like a 
digitizer to return position informa­
tion to the computer. See the vendor 
text box for the company that makes 
this device .) 

Trackballs (see photo S) are fun to 
use, and, to date, they have been 
found only in military equipment and 
arcade video games (Atari's Centi­
pede, for example). Now that the 
video arcade market is entering the 
home via microcomputers and pro­
grammable game systems, several 
companies are promising low-cost 
trackballs for the home market. 
BasicaJly , a trackball is a small sphere 
(usually about the size of an orange 
or a grapefruit) housed beneath a flat 
surface that allows only a small por­
tion of the baU sphere to project 
above it. To use the trackball, you 
place the accessible portion of the 
sphere directly under your palm. By 
rolling the sphere with the palm of 
your hand, you transmit vector infor­
mation (i.e., direction and 
magnitude) about the direction of the 
ball's movement and the speed at 
which it is being rolled . Although 
trackballs can give output informa­
tion in one of several ways, most 
commercial trackballs give separate 
trains of rectangular output pulses 
that indicate the amount of .rotation 
in relation to two perpendicular (x 
and y) axes. The resolution of 
trackballs is measured as the number 
of pulses created in one revolution of 

the sphere around one of the major 
axes; these numbers range from SO to 
550 pulses per revolution , with 300 
pulses being a popular number. 

Several manufacturers make low­
cost trackballs for home use (see the 
vendor te.xt box). Some of these are 
direct replacements for the popular 
Atari joystick and so will return 
whichever one of eight standard 
directions that the rotation of the ball 
is closest to. 

Trackballs are different from light 
pens and digitizers in that they give 
data on movement, not absolute posi­
tion. ff the software that reads the 
device constantly updates two vari­
ables that hold the current location of 
the cursor, the trackball can be used 
to manipulate the absolute position of 
the cursor. However, the information 
given by a trackball is often inter­
preted in some way by the program 
asking for the information; in other 
words, trackballs usually require 
more interface software than other 
peripherals. 

The mouse is an input device Doug 
Englebardt invented in 1961 while he 
was working at SRI in Menlo Park, 
California . Named for a superficial 
resemblance to the rodent of the same 
name (see photo 6), the mouse has 
historically been associated with the 
artificiaJ intelligence (Al ) and com­
puter graphics communities. Never­
theless, it is beginning to appear on 
less esoteric machines (the Xerox 
Star, for one) and will continue to do 



SUPER MICRO COMPUTERS 

from $1,995.00 

.­

....... 
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_____J 

Cl-103 DESKTOP COMPUTER ­
Complete computer system enclosed with­
in a VT103 video terminal with LSI 11/2 and 
64KB Memory . . . . . . . . . . . . $3,295.00 
With LSI 11/23 and 256KB Memory .... 

$4,995.00 

Cl-1103LK - LSI 11/ 2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $1,995.00 

Cl-11/23 AC - LSI 11/ 23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis ... - $3,395.00 

Cl9448-96 - 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable .... . . - .. . 

$10,500.00 

Cl-1220 - Dual drive , double density, 
double sided, 2MB capacity floppy plus 
OMA LSI 11 controller . . . . . $2,795.00 

Cl-MWS03-SB - LSI 11/ 2 computer workstation. 
LSI 11/ 2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial 1/0. 
Cfff terminal. 1 mega byte floppy disk system. Desk­
top workstation ............. . ...... $ 7 ,295.00 

CI-MWS23-MB - LSI 11/23 computer work ­
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial 1/0 . Desktop workstation ... _. $10,995.00 

-

~..­

- ~ ............. 


.' ' I 
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DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 


Chris/in Industries, Inc. 

31352 Via Col inas •West lake Vil lage , CA 91362 • 213-991 -2254 

TWX 910-494-1253 CCHR ISLIN WKVG) 
LSI II i • a HaCH!rn•r ol Olgllal Equlpmen• Corp. 
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so as its advantages become more 
widely known.Selected· Vendors 

Ratlier than attempt a comprelie11· Inc,, 3150 E, La Palm4, Suite G., 
sive listing of all grap /1ics products for Anaheim, CA 92806. (714) 630-3620. 
m'icrocomputers, I have assembled the 
following companies because their Digitizers 
product5 are repre5entative of various ElectromagneHc digitl'zers: Bausch 
categories. In some cases, 1 included and Lomb (see address above). 
c.ompanies because they have exhibited Magnetorestrictitle digitizers : Apple 
interesting new products at recent Computer, 20525 Mariani Ave. . 
sl1ows. All inquiries sl1ould be directed Cupel'tino. CA 95014. 
lo the companies themselves. Magnetorestrictive and electromag­

netic d/gi'tizers: Summagrapliics Corp., 
Raster-Scan Systems 35 Brentwood Aue.. foirfield, CT, 

Higli-resolutfon grapllics retrofit for 06430. (203) 384-1344. 
color and monocJ1rorne tem1inals: Electromagnetic digitizers: GTCO 
Digital Engineering, 630 Bercut Dr., Corp., 1055 First St .. Rockville. MD 
Sacramento , CA 95814. (916) 20850. (301) 279-9550. 
447-7600. Sonic digitizers: Sd1mce A ccessories 

Higll-resolutlon graphics boards for Corp.. 970 Kings li.iglrway West, 
5-100 systems: Scion, 12.310 Pinecrest Southport, CT 06490. 
Rd. , Reston , VA 22091 , (703) Low-cost res istive digilii.er: Ver;;a 
476-6100. Computing l11c., 3541 Old Conejo Rd. , 

Low-cost RGB monitor; &idy bu:., Suite 104, Newbury Park', CA 91.320. 
390 ]arm Dr., Surmyva/e, CA 94086. (805) 499-4800. 
(408) 734-9410. Three-dimensional digitizer: Micro 

High-resolution 11Wnocfuome retro­ Control Systems, 230 Hartford Tum­
fit for TRS-80 Models I arid 111: Mikee pike, Vernon , CT 06066. (203) 
Electronics Corp .. POB 3813 , 643-4897. 
Bellevue, WA 98009. (206) 451-0574. 

8086 computer with ltigh-reso/ution light pens 
color graphics option: N'E.C lrzfom1a­ High-resolution light pen for tfrn 
tion Systems Inc,. 5 Militia Dr.1 Lex.­ Apple II: Gibson Laboratories, 406 
ir1gton, MA 02173. (617) 862-3120. Orange· Blossom, Irvine, CA 92714. 

Low-cost graphics terminals: Data­ (714) 551-8553. 
Type foe. , 2615 Mi/ler Ave., Mountain Toucl1 pen us1'ng conductive metal 
View, CA 94040. (415) 949-1053 . mes11 011 video display face: Sun-Flex 

Company Inc.. 20 Pimentel Ct., 
Plotters Novato , CA 94947, (415) 883-1221 . 

Watanabe Instruments Corp ., 
3186-D Airway Aue., Costa Mesa, CA Trackballs 
92626. (714) 546-5344. Low-cost lrnckbnlls for various 

Flatbed plotters: Bm1.sch an4 Lomb, microcomputers ; Wico Con.sumer 
Instruments and Systems Division, Div ision, 6400 West Gross Point Rd., 
POB 15720, Austin, TX 78761 . (512) Niles, JL 6064B. (312) 647-7500. 
835-0900. lr1dustrial-grade trackballs: Mea­

Drnm plotters: Strobe Inc., 897-5A s1~reme11t Systems Inc .. 121 Wafer St. , 
Independence Ave., M ouhtairt Vt'ew , Norwalk, CT 06854 . (203) BJB-5561 . 
CA 94043. (415) 969-5130. lndustrfril-grade trackballs : Disc l11­

stnime11ts, 102 E. Bpke.r St .. Costn 
Pri1;1ters and Interface Cards Mesn. CA 92626. (714) 979-5300. 

Color dot-matrix printer (Prism 
Pririler): Integral Data Systems Inc. , Mice 
Milford, NH 03055. (603) 673-9100. Optical mice: Mouse Systems Corp., 

lntelliger1t printer interface for Prism 655 S. Fniroaks Aue. 0313, SUJ1ny­
and ot/ler dot-mntrix printers: lnlernc:­ uale, CA 94086. (408) 730-2132. 
live Stn,CH.lres Tnc., 146 Montgomery E.Jectl'omecl1anicg/ m1'ce: The Mouse 
Ave.. Bala Cynwyd. PA 19004 . (215) House, 1741 Bt/I St .. Berkeley . CA 
667-1713. 94710. 

High-resolution graphics interfQce 
card for t11e Apple ll: Orange Micro 

What is a mouse? Imagine a track­
ball turned upside down, with the ex­
posed part of the sphere touching a 
flat surface. Now put two or three 
pushbuttons on what used to be the 
base of the trackball and shrink the 
entire assembly so that it fi ts comfor· 
tably in the human hand . Now you 
have a mouse. (Another variety , the 
oµ tical mouse, has no mov ing parts 
and determines movement by sensing 
the lines of a rectangular grid placed 
beneath it. ) 

A mouse, like a trackball , is a 
relative positioning device that re­
quires more interface software than 
o ther peripherals. The m ouse is rolled 
on a flat surface, and the program 
using it usually has a cursor on the 
video display that follows the move­
ment of the mouse. In many a pplica­
tions , the buttons are pressed to in­
itiate some action . For example, in a 
word processor that uses a mouse, 
you can mark an area of tex t fo r, say , 
deletion by moving the cursor with 
the mouse and pressing a butlon. 
When you move the cursor with the 
mouse, all text between the marked 
point and the cursor dynamicaJ ly 
changes to inverse video. When you 
move the cursor to the end of the text 
lo be deleted, you press another but­
ton and the computer deletes all the 
text marked in inverse video. 

I like the idea of mice, but I'm not 
ure why I prefer them to , say, track­

balls. One nice thing about a mouse is 
that it doesn 't take a lot of flat space 
to use. If you want to make a long 
movement, you simply make a short 
stroke with the mouse, pick it up , put 
it down at its original position , and 
repeat the stroke as many times as 
needed . For whatever reasons, the 
mouse has the potenbaJ to become 
the most important new peripheral of 
the 1980.s . In a decade when micro­
computers can possibly evolve in to a 
form that everyone can use, any 
peripheral tha t allows you to ' 'point" 
at what you want will help m ake that 
poten tial a reali ty . 1 suspect mice wiU 
become the most common poin ting 
device for business and com mercial. 
microcomputers. 

Commercial-grade mice are now 

http:digilii.er


OKIDATA PRINTERS 

NEW LOW PRICES! 

Ml-80 $350 ML-82A $425 ML-83A $699 ML-84-P $1049 

WE CARRY A COMPLETE LI E OF OKIDATA ACCESSOR IES I STOCK!! CALL FOR PRICES 

COLOR COMPUTER 
GAMES 

**NEW RELE ASES** 

COSMIC DOGFIGHT C/\SSETTE 14.95 
DISK 19.95 

OFFE DER CASSETTE 29 .95 
DISK 34 .95 

*•OTHER FAVORITES** 
PACKETMAN C/\SSETTE 24 95 

DISK 29 .95 
MOONLANDER CASSETTE 14 .95 

DISK 19.95 
METEROIDS CASSETTE 21 .95 

SPACE INVADERS CASSETTE 21 95 

COLOR COMPUTER 

Call NOWFor New LOW Prices! 

16K L VEL I, 16K & 32K EXTENDED 

EPSON PRINTERS 
MX-80 $459 

MX-80 F/T $525 
MX 100 $685 

TRS-80 MOD Ill 

16K $825°0 48K $849°0 

48K, 1 Drive $1499°0 

48K, 2 Drive $1749°0 

RS-232 ( INSTALLED) $92°0 

American Small Business Computers 
is not an author ized Radio Shack 
Dealer . We do not offe r a Radio 
Shac:k 90 Day Warranty on our 
computers . Instead, we offer the 
American Small Business Computers 
180 DAY WARRANTY . If you have a 
problem with your computer, return it 
to us for about 48 hours . If we can't 
fix it, we ' II replace it ! 

-­ AND MORE -­ RAM 
LAZY WRITER $175 

l eac 

Ta11don 

MODEL I DISK DRIVES 

40tr . Single 
40 tr . Dual 

80 tr Single 
60 tr Dual 

MODEL II 52995 

S239 MODEL 16 1/ Dr S-4499 
S340 MODEL lb 2/ Dr. SS 199 
S340 CAMEO 8 Mg Hard Oisl S4995 
S399 RADIO SHACK 8 4 M S4040 

Complete with Power Su pply, 
and Cabinet 

MEMORY CH IPS-­
for the TRS-60, 

APPL , and others 

$15.95 
1f>K SET 

17.95 

IBM 
PERSONAL COMPUTER 
l .B M P .C WITH 64K , 2 INTERN AL DUAL 
SIDED DISK DRIVES AND DRIVE ADAPTOR . 
90 D/\ Y WARRANTY 

ONL 
BMC GREEN SCREEN 

MONITOR 
for l .B.M . P.C. ONLY$99.00 

·---------------­*DISK DRIVES 
for the IBM P.C. * 

40 Track, Single Sided 
40 T rack, Double Sided 

90DAY WARRA TY 

SOFTWARE 
DISCOUNTS 

NEWDOS, DOSPLUS 

and now L DOS!! 
::~~~ ! $129i~CH 

FO R TRS-80 MODELS I or II 

HARD DISK DRIVES 
for TRS-80 MODEL Il l 

(l DOS Requ ired) 

s• MEG . 
12* MEG. 
19* MEG. 

$1795°0 

ffi1995°0 

$2195°0 

COMPLETE , READY TO RUN , AVAILABLE I 
' unforlT)atted c<ipacjty 



dilable in the $300 to $500 range 
(see the vendor text box ), and their 
price will come down as they become 
more popular. 

The Hidden Problem of Software 
Without software, even the best 

microcomputer is an expensive and 
bulky paperweight, and nowhere is 
this more evident than with computer 
graphics. Good software creates good 
graphics images and responds to the 
rather terse signals input devices send 

it. Be aware that software is in­
evitably part of anything you want to 
do with graphics. 

lf you're lucky , somebody has al­
ready written the software you want. 
In the cas · of digitizers and light pens. 
for example, driving software often 
comes with the peripheral itself ; in 
other cases - RGB monitors and 
trackballs, for example - oftware is 
usually not included . Sometime the 
peripheral vendor or a third-party 
vendor sells the software you need. In 

- --­ . 

a few cases , a peripheral behaves the 
same as another peripheraJ for which 
software has been written. (For exam­
ple , some tra ckballs mimic the behav ­
ior of Atari joysticks. tor which a I t 

of sofrware e.xists.) lf none of the 
above cases holds , you w ill have to 
write your own software. But b fore 
you rush out to buy that new track­
ball, ask yourself. 'What do l want to 
use this for?" and "Am I willing- and 
able - to write the software myself?" 
As usual, unfortunately, hardware 
capabilities are far beyond those of 
software. 

Conclusions 
Clearly, many possibilities exist for 

using graphics with your microcom­
puter. I've listed the available 
devices, but it will take your imagina­
tion to create the graphics. As more 
sophisticated hardware and software 
become available and more afford­
able, graphics now reserved for mini­
computers and mainframes will prob­
ably become available for microcom ­
puters. Until then , we still have some 
very nice toys to play with . • 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® m. 
The Datasouth DSl20 gives your DECwriter®ll the rugh speed printing 
and versatile performance features of the DECwriter®Ill at only a frac­
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form 
• 110-4800 baud operation • Adjustable Margins 
• JOOO character print buffer • Double wide characters 
• X·on, X-off protocol • Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personaJ computing enthusiasts. In numerous instaJ­
lat.ions, entire networks of terminals have been upgraded lo take advan­
tage of today's higher speed data 
conununications services. LSI 
microprocessor electronics 
and strict quality control en­
sure dependable performance 
for years to come. When ser· 
vice is required, we will 
respond promptly and effec· 
tively. Best of all, we can de· 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data®@uDllifu computer corporation 
4216 Stuart Andrew Blvd . • Chartolle , North Caroli"B 2821 o • 704/ 523· 8500 
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Does your insurance? 
It ' a startling fact , but mo t 
homeowner in urance doe n't 
cover home computers with 
busine ·s u·es. That means 
your valuable investment 
could be unprotected even 
while you read this. Exposed 
to the ri ks of fire , theft, even 
accidental damage. 
SAFEWARE '" does 
Introducing SAFEWARE. The 
new insurance designed to 
protect )1our valuable inve t-

Amount (I f 
Insu ran ce Premium 

!'fl 10 S2./Jl)Q s J5 
S J.00/ ·S )./HJ/I :> 60 

.i 5.001 · . /l.f){)/I s ' 5 

~ 11.001-Si I .OW $ 90 

$11 .001-Sl-/.llOO "/0) 

ment when others won't. Re­
gardless of u e, SAFEWARE 
provides full replacement cov­
erage, after a $50 deductible. 
for all hardware, media and 
even purchased oftware. 
For just pennies a day 
Find the value of your system 
in the t.ahle helow and see 
just how low the price for 
SAFEWARE protection rea lly 
is. If you need higher I imits. 
call us toll free for a quote. 

... ' ' 

Columbia National 
General Agency 
New SAJ;EWARE in. urance is 
underwritten by the American 
Druggists' I 1 surance Com­
pany, and is offered exclu­
sivelv bv Columbia k'htional 
G nera l Agency. Both com­
panies are memhers of the 
Armco In ·urance l;roup. one 
of the nation' lead ing prop­
e r~· and casualty in ure1 

. ­

~-

For immediate co\•erage 
No matter what the applica­
tion, you can get immediale 
coverage for your ystem with 
the coupon below. Mail lo: 
Columbia ationa l General 
Agency, 88 East Broad Street, 
Columbus, Ohio 43215. Or 
call the toll free number for 
coverage today! 800/848-0598. 
(l n Ohio cal I 61 /22 -723 5.) 

COLU~11JIA .'IATIONAL 
GENE f<AL AGENCY 

end for immcdla1e pro1cc1ion: 
C.\'GA. E Bro~d Sl. 
Columbus. Ohio 5115 

D \'ISA 0 ll:t 1 erl ~ml 

SN.O(IJ - 'i".flllfl $125 CJnl ii Exp. 

sr 1J()t-s11.ooa SI.JO 

·~ J\Od m II .. ~~ - ,IJ. •IH. UL Ill'.. 
(;,\ Il l Ill , ~l I,\ \If, 11$. IH, \\. ~. ~ll . ~ r Ill' 8\ 

Circ le 88 on inquiry card . BYTE Nov<mbor 1982 4 71 



-------- ------ --

C'-;.,~ ~SPECIAL 
s~QJ ...~ PRICES 

? f';~~ AREONLY 
i~ • ~, PARTOF 

~ (lV OUR SERVICE 
<i/ ,, THE COMPUSHACKLINE OFSPECIALS 

()~ APPLE 100%Apple compatible; runs DOS
V' 3.3, PASCAL, CP/M, etc.15% more storage 

by using enhancer diskette. 300%foster 
trock-to·trock speed. 
INTRODUCTORY PRICE 

$259.00 
SUGGESTEDRETAILPRICE $429.00 
Drive wnh controller cord . . . • . . , ..$329 
Some drive but slim line 

(no controller) . . . . . .. . .$349 
Slfm line drivel MB capacity . . _...$599 

APPLE II+ CompleteSystem: 
APPLEII+ Computer, disk drive 
and controller,1211 monitor, 
green screen . . . ... , .....$1699 

APPLE II+ compatible 
Winchester drives 
5 MB . . . .$1795 10 MB . . ,$1995 
Includes conlroller, cables,soft­
ware lor CP/M, DOS or PASCAL 

CDMPU5HACK 8'1 drive, controller, power supply, 
cables, cabinet and software ..$1595 

APPLE ti plus 64K Z80 cord.80apple!· 
column cord, controller hard· 
wore diagnostic, DOS 3.3, drsk 
drlve 163K, green monitor- runs 
DOS 3.3, CP/Mand PASCAL . . .$1950 

OTHER PRODUCTS FORAPPLE 11 

VERSAcord·multtfunction board. .$169 
BSR Transducer. . . . . . . $1 9 
Applications/Demo Disk $25 
Parallel Prinler Cord. . . .$69 
PRT-1 wlth coble . . .$75 
PRT·l with EPSON 80/100 screen 

graphics dump Wl!h coble-
Groffltti cord . .$99 

PRT-1with NEC 8023 or C.ITOH 
PROWRITER screen Dump 
Graphics _. . . . . $99 

16K ram cord . . . . . . . . . . . . . .$89 
32K rom cord . _. . . . . . . . . .$175 
64K ram cord lncludlng DOS 3.3 

disk emulator . . . . . , _.S279 
128K ram cord Including DOS 3.3 

disk emulator ..$369 
PASCAL disk emulator . . .......$39 
DOS 3.3 disk emulator . ......•.. ,$39 
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Vlslcolc E)(pond Program . . . .. . _..$59 
VERSAbox Spooler/buffer 16K 

Cenlronics Input/Output .. ... ..$199 
VERSAbox Spooler/buffer 16K 

Centronlcs and RS232C , , .. ....$239 
VERSAbox Real TI me Clock/ 

Dlsptoy option...... . ..... ..$129 
16K Memory Modules for 

VERSAbox . ' ' . • . . . . . . ' .$39 
Standard 6' Centronics Pmollel 

Cable for EPSON, C-ITOH, 
NEC, ANADEX, ond others . _. . . .$22 

Standard 6' Poper Tiger or Prism 
Printer coble, Parallel Cen­
tronlcs Mole DB25. . . . . .....$26 

Miscellaneous cables for various 
printers.Please specify Jar 
Qume, Dioble, Votrox, NEC 
Spinwriler or other . _... _.. , ..$26 

80 Column card .. . _. _ ......$169 
280 cord (no CP/ Msottwore 

included) . .$149 
Controller for Apple II including 

hardware d1ognosllcs . . . . . . .. .$95 

I MPC with256K memory,disk 
drive controller,2drives and a 

ree . ........$2799 

Floppy drive controller. . . ... . . .. .$189 

Controller with one serial 


Interface . . . . . . . . . . . . . .$249 
Board wlth one parallel and two 

serial inlertace (nocontroller) . .$249 
COMPU5HACKBig Blue Cord 

(multifunction cord) _. . . . ...$489 --......­
Single side, singledenstly -_. ---

~ --
~ drive 5%" .. , . . .....$195 - - - ---­

Double slde, double density -~-·-
drivefi lf.1'' .. . . . . ... ... .. .$249 

Tandon TM 100·15 Y4 " SS SD 
drive 250 KB capacity .. . .... .S208 

Tandon TM100·251/411 DS DD 
drive 500 l~B copocily . . . . . .$269 

TondonTM l00-4 514" 96TPI 
drive l MB capacity . , ...... , .$379 

MEMORY:For IBM PersonalComputer 
l28K-$299 256K-$499 512K-$799 
Combo Cord: Feorures Clock Cal· 

endor. 256K Memory, Parallel 
Port 4 Serial Port . . . . . ___ ..$699 

IBM Personal ComputerHord 
Dis~ System HDl-100 5 MB 
Winchester. software, power 
supply cabinet, cables, etc.... . .Sl795 =­

Some wifh 10 MB . . ...... .. .. .$1995 

APPLE COMPATIBLECOMPUTERS 
BASIS & FRANKLIN AVAILABLE 
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:oMPU5 HAC:K 

NEC 


DISK DRIVES 
TANDON: 
TM100·l . .$199 TM 848·2 .$499 
TM 100-2 . . . $265 TM 602-5 MB ..$899 
TM 100-4 . ' . .$379 TM 603-10 MB .$1049 
TM 848·1 ' ...$399 
SHUGART: 
SA 400 ..... .$215 SA 800/801 . .$379 
SA 450 . . $281 SA 850/851 $535 
SIEMENS: 
FDD l00-5 .$189 FDD100-8 . .$349 
FDO 200-5 . . .S259 FOO 200-8 $449 
QUME: 
DT-5.... I .$279 DT-8 ..$469 
TEAC: 
FD50A ......$189 FD55A .$199 
F050B • . . .$269 FD558 . . . . $279 
FD50E . , , , , ,$269 FD55E $279 
FD50F ......$389 F055F . .$399 

MONITORS & PRINTERS 
BMC12" green .. ' ' .$89 
BMC1211 green (high res.) . .$149 
BMC 13" color monilor . . . . . .$289 
C.ITOH Prowriter parallel .$499 
C.ITOH Prowriter serial . $599 
C.ITOH Prowriter 

15" comoge ... Porollef .$699 
FlO Daisywheel letter quality $1495 
OKIDATA 
82A .. .. .$459 83A $730 
84AP ....$999 84AS $1099 
EPSON MX-80 $469 
MX-80 FT ...$525 MX­ 100 .$699 
AMDEK VIDEO MONITORS 
Video­ 100 . .$95 Color II . . .$675 
Vldeo-300 ...$169 Color Ill . .. .$420 
Color I . . ..$345 
NEC 
12" green screen . . . • • . . . . . . $169 
RGB Color Monitor . . . . . . . . . .$959 
Spinwriter 3510 . . .$1799 
NEC Letter quotlly printer 7715 .$2399 
PC 8001 , .. .S899 PC 8031A .. , .$799 
PC 8012A . . $559 PC 8023A . $499 
PC 8033A ..$169 

CABINETS/POWER SUPPLY 
Dual 8" disk drive cabine1 wilh 

power supply . . . . . . . . .$249 
Cabinet/power supply for single 

811 drive . . . . . . . . . . . . , , .$179 
Duol 5 lµ '' dlsk drive cobinet with power 

supply ....... . ........s99 
Single 51/.1 '' disk drive cabinet wi1h 

power supply. . . . . . .$69 
2 single side double density 8" 

disk drives, cobinel/power 
supply . , . . . . . . . . $895 

ALTOS C OM PU SHACK
Computer 8000·15 ..$3999 
EAGLE 
Computer System (dli:O~)Eagle II .... . . $2699 
Eagle Ill . . .$3333 Eagle IV ...$4999 
ADDS VIDEO MONITORS 
View Point Al .$560 View Po1nl A2 . .$499 
TELEVIDEO 
910C . , . . $599 912C .. .$759 
CORVUS 
5 MB Winchester . . .$2999 
10 MB . . .$4399 20 MB ..$5299 
SOFTWARE 
Profit Plan .$179 Doto Star . . ..$269 
Micro Pion .$399 Super Sort I .$199 
Word Siar $299 Super Sort II .$169 
Moll Merge ..$99 The Accountant .$299 
Spell Star. $199 Tox &Cash ...$299 
SANYO MBC- 1000 COMPUTER COMPUSHAC:K 
z.80 (4MHz) Microprocessor 

64K,12" CRT, 1 Serial,1Poro I· SANYO 
lel, port CP/M Version 2.2 
Operating System Word Siar. 
Moil Merge, Spell Star .$1995 

KEY COMP II COMPUTER 
Z-80 Based CPU, 64K ram9" 

display, 80 columns, x24 
rams CP/M 2.2, MA-Basic; 
Selectword ncluded... . .... .$1699 

THIS MONTH'S \ - - ­
SPECIAL! ~I 
PRINTERS COMPU5 HAC:K 
BROTHER Model HR-1 
16 CPS, Doisywheel, 
letter quality, btothet 
bidirectional printer .$769.00 

CoMPUSHAC:KSMITH CORONA TP·l 

12CPS,10 or l2 CPI, 

Unidirectional 

Letter qualify printer ......$569.00 
1!~~ 
WE'RE OPENING 

RETAIL STORES ~ 

THROUGHOUTTHE A() 

U.S.A. SOONI .... -~~co0 
FRANCHISE INQUIRIES WELCOME ~~....,.c,'i"- c:, 

Prices subject to change withoul notice .... ~~ ~~' 
All 11.0PPIES RrPAIRED OUIC l Al tow COSI ~ .;:,.0~~ .#' 
Soles and Service: ~ll ~~ 
(714) 730-7207 ~ c.,~ 
Headquarters ~ ~~. ~-
Telex:18-3511 .,~ O~ -0.$ 
Answer Bock CSMA V ~'9 Y 
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Interactive 3-D Graphics 

for the Apple II 


An understanding of the theory of perspective 
enables you to represent three-dimensional objects 

on a two-dimensional screen. 

In the present generation of com­
puters, no other fonn of output rivals 
the popularity of the video terminal 
with its two-dimensional visual 
representation of data . This article 
will examine ways of making this 
two-dimensional output represent the 
three-dimensional real world. Tech­
niques of showing perspective play an 
important role in making video out­
put look three-dimensional. In this 
article, I will look briefly at the con­
cept of perspective and then consider 
some techniques of achieving per­
spective in computer graphics . l will 
lhen present some program listings in 

About the Author 
A11drew Pickholtz. wrote this article wllil2 a 

seni'm· al W . T. Woodson High School in Fair­
fax , Virginia. He i5 11ow a s111dem at Hnn.mrd 
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Fero:r: M icrosys tems Ille. a11d at 1l1e IBM T. f. 
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BASIC and Pascal that show how to 
use these techniques in high-level 
languages. 

Ways of Represen ting 
Three Dimensions 

People tried to portray the visual 
world on a flat screen long before the 
creation of the modern computer, 
and draftsmen today u e several dH-

A computer can as 

easlly produce a 


perspective drawing 

as an oblique 


or isometric drawing. 


ferent methods of representing three­
dimensional objeds on paper: the or­
thogonal, the oblique, the isometric, 
and the perspective methods. 

An orthogonal projection of an ob­
ject is simply the "side view" of that 
object (see figure 1). "Side view" is in 
quotes because, as will later become 
dear, this representation is not exact­
ly what the human eye wouJd see if it 
were looking at the object; that is, 
this ''view" is not a perspective pro­
jection. 

Orthogonal representations of ob­

jects customarily give three projec­
tions: one from the top, one from the 
fron t, and one from the right-hand 
side. Each "view" gives information 
about a pair of axes; the "top view" 
gives information about the x-y pair, 
the "front view" about the x-? pair, 
and the "right-hand side view'' about 
the y-z pair. Unfortunately, the un­
trained eye is reluctant to form a 
three-dimensional image from the 
three detached and seemingly in­
dependent illustrations used in or­
thogonal rep resen ta tion. 

Oblique and isometric drawings 
(see figures 2 and 3, respectively) por­
tray an object in a more realistic man­
ner. Both the oblique and isometric 
representations depict a t.hree-dimen· 
sional object in one illustration by fix ­
ing the axes in relation to the horizon· 
taL ln oblique pictorial, lines parallel 
to the z axis are vertical , lines parallel 
to the x axis are horizontal, and lines 
parallel to the y axis are consistently 
drawn at the same angle in relation to 
the horizontal. The axes in isometric 
pictorial are likewise fixed in relation 
to the paper. 

The Perspective Method 
While oblique and isometric repre­

sentations are superior to orthogonal, 
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Figure 1: An orthogonal representation of a house. An orthogonal drawing drops 
perpendiculars from each point on the object to three mutually perpendicular planes. 
Hidden edges are customarily drawn as dotted lines . 

1 

Figure 2: An oblique representation of a house. An oblique drawing portrays t/iree 
dime11sions by drawing lines parallel to the l/1ird axis at a consistent angle to tl1e 
horizontal, in this case at 30 degrees . 

2 

figure 3: An isometric representation of a /1ouse. Like an oblique represen tation , an 
isometric one draws lines that tire ptirallel in three dimensions as pamllels in two. The 
isometric method, however, offsets two axes from the horizontal. 

perspective pictorial is the only truly 
accurate method of illustrating an ob­
ject. Two Florentine architects, Filip­
po Brunelleschi and Leon Battista 
Alberti, developed the ideas of 
perspectjve in the fifteenth century. 
Although many artists before them 
had noticed that objects in the 
distance appear smaller than objects 
in the foreground, Brunelleschi and 
Alberti were the first to accurately 
represent the apparent diminution of 
objects as they recede from the 
observer. Many other Italian artists 
and some Flemish artists had a\so ex­
perimented with perspective; how­
ever, their methods were empirical 
while Brunelleschi and Alber ti 
worked with a geometric system. Jn 
fact, Alberti had written several 
papers on mathematics, and in 1435 
wrote the first treatise on painting 
that dealt with the theory of art 
rather than just the techniques. 

What makes perspective drawings 
superior to oblique and isometric is 
that perspective displays objects in 
the distance as smaller than objects 
that are closer; the rear door in figure 
4, for example, is smaller than the 
front door. Perspective drawing also 
represents lines that are parallel in 
three dimensions as convergent on 
the picture plane. Thus, the axes in 
perspective drawings are always 
directed toward vanishing points. 
The x-axis and y-axis vanishing 
points in figure 4 lie on the horizon ; 
an object in the distance would, as the 
eye expects, appear extremely small. 

Figures Sa-Sc illustrate another in­
teresting fact about perspective: while 
the oblique (figure Sa) and isometric 
(figure Sb) representations of a wire­
frame cube appear to spontaneously 
reverse in orientation, the perspective 
representation {figure Sc) does not. 
What prevents the spontaneous re­
versal in the perspective representa­
tion is that one of the perceived orien­
tations of the perspective cube is er­
roneous; that is, it does not look 
"natural." 

Although oblique and isometric 
drawings are not truly realistic, 
draftsmen use these two techniques 
more often than perspective, They do 
this for two reasons. First, oblique 
and isometric drawings conveniently 



THE UPWARDLY 

MOBILE COMPUTER. 


Upward mobility is an important part 
of the American dream. 

But it can also keep you up nights. 
Especially if you're a small business­

person who's laid out a lot of hard 
earned money for a computer you've 
outgrown. And for application software 
that no longer applies. 

ow. however, in tead of having to 
run out and buy all sorts of options, you 
have another option: the Data General 
Commercial Systems family, developed 
by Data General, a company that sup­
plies systems to 82 of the Fortune 100 
companies. 

THE FAMILY THAT GROWS 
TOGETHER. 

Like any family, ours starts out small. 
The C /5 is a single terminal desktop 
computer, fully capable of handling all the 
applications a small business requires. 

While the CS Series 100 can support 
from 2 to 9 terminals, depending upon 
the application, and do things like 
billing, inventory and word processing 
simuJlaneously. 

And the CS Series 200 is a high speed 
multi-function business system with the 

Circ le 140 on Inqui ry card. 

ability to handle up to 25 terminals. 
So whether you grow from one termi ­

nal to 25, from a computer that fits on a 
desk to a system that fits on a wall, you 
never have to cut your family ties. 

For the application programs that 
run on the CS/5 run unchanged on the 
C Series 100, the CS Series 200 and 
up through Data General's most sophisti­
cated information systems. 

They all act and think alike and even 
speak the same universal languages. 
interactive COBOL or Business BASIC. 

In plain language, that means you can 
succeed in business without really 
replacing, removing, rewriting, or 
retraining.

COMPUTER,HEALTHYSELR 
Not only do Data General's CS com­

puters remove the fear of success, they 
remove the fear of failure. For they can 
usually help diagnose their own problems. 
And help correct them. if they can't, 
help is often an 800 number away. As is 
our worldwide service organization. 

And if we have to draw you a picture, 
our new Business BASIC software 
packages (the BUSI Series) are capable 

of creating business graphics from pie 

charts to eye charts (BusiPEN)',"'word 

processing (BusiTEXT):"and a pro­

gram/report generator (BusiGENr* 


So get busy. For more input on Data 

General hardware and software fill in 

the coupon below and return it to us. 


Maybe we can help make you 

upwardly mobile, too. 

•o n ~'" esis ody e......·n xr " """"'°>' .-. 


-·Data General 
WE ENGINEERED 

THE ANXIETY OUT OF COMPUTERS. , -- - - -- ­
Mail to: Data General Corporation 

1 4400 Computer Drive MS C228 
Westboro, Mass. 01580 

I Attention: Marketing Communcialions Services 

I Please s nd me input on the n wOat.a General 
CS family. 

I Name 
Tille 

Corn~~Y----------­
TeL 

Address 
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HORIZON 

Figure 4: 
tion of a house. 
door is srrraUu 

X AXIS 
VANISHING POINT 

(a / OBLIQUE CUBE f/JJ ISOMETRIC CUBE (cJ PERSPECTIVE CUBE 

Figure 5: Three representations of a cube . Figure Sa is an oblique representation , figure 
Sb is isometric, and figure Sc is a perspective. Both th e oblique and the isometric 
representations appear to reverse i11 on'entation spontaneously. T/1e perspective does 
not. 

permit finding the measurements of 
an object by simply measuring the 
representation; second, drawing 
perspective is much more difficult. 
For a computer, however, it is just as 
easy to produce a perspective draw­
ing as to produce an oblique or 
isometric drawing. Furthermore, as 
the object becomes more complex, 
the difference in speed between 
computer-drawn perspective and 
computer-drawn isometric becomes 
negligible. 

Describing a 
Three-Dimensional Object 

It is impossible to produce a 
perspective pictorial of an object 
without a description of the object. A 
good representation of the object can 
usually be achieved by assuming that 
the object is composed of a finjte 
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number of planar polygons. If the ob­
ject is significantly curved, an ade­
quate representation requires many 
polygons. 

Figure 6 illustrates a data structure 
that describes a three-dimensional ob­
ject. Each of the polygons, whlch can 
be called faces, is composed of edges . 
Each edge is composed of two vertices 
that are specified by three Cartesian 
coordinates. Each face also has sever­
al characteristics: color, texture, 
transmittance, glossiness, and reflec­
tance. The edge shared by two faces is 
the intersection of their two se ts of 
coordinates. 

It is easier to represent an object if 
we assume that the object has clear 
faces. This simplification avoids the 
difficult problem of discovering hid­
den lines. Figure 7 shows the simpler 
data structure that this assumption 

V AXIS 
\IANISHINC> POI NT 

A perspective representa­
Note that the rear 

than tlw fronl door. 
Lines that are parallel in lhree dimen­
sions intersect wllen drawn in 
perspective. Lines parallel to tile r 

axis meet in the distcmce (a t the 
v m1ishing point) , and so do lines 
parallel to the y ari.'l . Jn 01is case, 
lines parallel to the z aris are vertical 
and their vr:mishi11g point is assumed 
to be at infinity. 

permits to represent the wire-frame 
object previously represented in 
figure 6. 

Specifying an Arbitrary 
Three-Dimensional View 

We can think of a perspective pic­
tori~I of a three-dimensional scene as 
a view that a one-eyed pilot would 
see when looking through an empty 
picture frame (see figure 8). Tbe pic­
ture frame is understood to Iie in the 
picture plane . As the figure shows, 
the pilot's line of sight is defined to be 
the normal (perpendicular) to the pic­
ture plane that passes through the 
pilot's eye. The lines connecting the 
object with the pilot's eye are called 
projectors. The perspective pictorial 
is the intersection of the projectors 
and the picture plane. 

Three general types of changes 
would affect the pilot's view of the 
scene: a change in the distance be­
tween the picture plane and the pilot's 
eye, a change in position of the afr­
craft, or a rotation of the airplane. lf 
the picture plane is moved closer to 
the pilot's eye, the view would appear 
smaller in comparison to the picture 
frame . Likewise, if the picture frame 
is moved further away from the 
pilot's eye, the view would appear 
larger since the tetrahedral angle that 
the picture frame subtends {marks 
off) would be smaller. Thus, in order 
to specify any three-dimensional 
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COLOR I COLOR 2 COLOR rtF 
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OBJECT 

Figure 6: A data structure representing an object . The representation assumes tlrat th e 
object is composed of ci finite number of po lygons (a/so called faces) . Eacl1 face has 
several characteristics (co lor, etc.) and is determined by the edges that it contai11S. Eac/1 
edge is specified by its endpoints, w hich are the vertices of the object. Finally . the coor­
dinates of each vertex must be specified. Th e object represented here is liypot/1etical. 

VERTICES 

TA AILS 

OBJECT 

figure 7: A da ta stru cture representing a wire-frame object. Tf1 ls data sh-ucture assumes 
that the object l1as transparent faces. The object is composed of trails. Eacli trail is de­
fined by the vertices that it contains. Eac/1 vertex is spE?cified by its coordinates. The 
data structure shown represents a /rypothetical object. 

view, we must know the distance be­
tween the picture plane and the 
observer's eye, the position of the 
observer, and the angular position of 
the observer's line of sight. 

Figure 9 illustrates the linear and 
angular position of an observer. 
T hree Cartesian coordinates specify 
the location of the obst?rver. The 
coordinate axes that specify the 
observer's location are the same axes 
used to specify the vertices of the ob­
ject. Describing a unique line of sight 
requires three angles- pitch , bank, 
and heading . A change in pitch is a 
rotation about the wings. A change in 
bank, or roll , is a rotation about the 
fuselage . And a change in heading, or 
yaw, is a rotation about a vertical line 
passing through the pilot; in other 
words, the heading is the compa s 
direction of the airplane. 

Since rotation is not a commutative 
opera tion - one in which a change in 
order will not change the results-we 
must declare an order of precedence 
for pitch, bank. and heading. The 
most physically appealing order is 
heading, pi tch, and then bank. Using 
tha t order, we can determine a line of 
sight by first rotating a unit vector 
parallel to the y axis about the z axis 
in an amount specified by the 
heading. Next, we should rotate the 
new vector about the new position of 
the wings by an amount specified by 
the pitch. And finally . we should 
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Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted.You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen­
sive universal printer buf­
fers which any computer 
user cannot afford to be without. 
Any computer-any printer 
(or plotter!),whether parallel or 
serial Microfazer receives informa­
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handJe it, and 
then sends it on. 

More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information-from one to 
as many as you want-with the 
mere press of a button. When you 

need your information repeated, 
for whatever reason, it's always 
right there-inside Microfazer. 

Microfazer™ stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directJy 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 

memory you need- 8K, 16K, 
32K, or 64K. One model even 
comes with up to 512K! You may 
use several Microfazers in series to 
create just what's right for you. 
Take data in from a seri.al computer 

and out to a parallel printer. 
Or in from a parallel com­
puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299for a 
full 64K. Serial-to-ParaJ/el, 
Parallel-to-Serial and 

Serial-to-Serial models have slightJy 
higher prices. 

® 

QUADPAM 


CORPORATION 
4357 Park Drive / Norcross, Ga. 30093 

(404) 923-6666 

Circle 376 on Inquiry card. 



PERSPECTIVE 

OBJECT 

llNE OF SIGHT PROJECTION 

----

(PROJECTOR 

PRO JECTOR 

Figure 8: Perspective projection of an object. The obseroer's line of sight is normal ta tl1e pfchtre plane. The projectors of an object are 
the lines connecting the object to tl1e obse11Jer's eye. The pel'spective projection consists of tlze intersections of the projectors and tlie 
picture plane , T/1e distance between tlte obsl!rver and tlw picture plane controls the size of the perspective projection; the farl l1 er tire 
picture plane is from tlie abse11J1ir, /he larger the projection. 

rotate this new vector about the new­ dina te system so that the observer is move the three-dimensional scene so 
ly positioned fuselage in an amount at the origin , with the line of sight that the observer's view remains un­
specified by the bank. aligned with the positive y axis, and changed. 

the wings aligned with the x axis. Assume that the observer is at the 
Solving for the Standard Position When the observer is in this standard location (Xv, Yv, Zv) and has pitch, 

Later, we will see that the computa­ position, the pitch , bank , and bank, and heading p, b, and h, 
tions required to create a perspec6ve heading are defined to be zero. We respectively. Translating the observer 
projection can be greatly simplified can move the observer to the stan­ to (0,0, 0) and a point Q(X,Y,Z) to 
by translating and rotating the coor- dard position only if we likewise (X - Xv1 Y -Yv,Z-Z v) does not alter 

EXTENDED PROCESSING S-100 BOARDS 


BURNER 
1/ 0 

The BURNER 110 has a complete EPROM program­
mer. two serial ports. one parallel 110 port wilh 
handshaking a,nd memory managemenl 
Programmer features: 
• 	 Programs EPROM types 2704 thru 2764. 2506, 

2516 and TMS2716. 
• 	 CP/M compatible software supplied in EPAOM 

Lhat can be easily written on a diskelle. 
• 	 Programming socket Is zero insertion force type. 
• Programming vollages generated on board. 
t'I Programmer is totally 110 mapped. 
1/0 features: 
• 	 2 fully lndependerH RS·232 serial ports with 

data ready. 
• 	 Independent baud ralegenerators aresoltw11re 

programmable from 50 to 19,200 baud . 
• 	 Serial ports may be polled and/or interrupt driven. 
• 	 Independent parallel latched B b it output , lnp1.<t 

and sta t1.<s flags. 
• 	 There are4 unlatched fnput bits. 
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Memory management controls the S--100 address 
lines from A16·A23. 
This board is offered with all options. or just lhe 
portlons that are needed, Regaldless ol the ver's1on 
purci-tased,documentatlon for the entire board 
is supplied . All combinations are assembled 
and tested. 

Option A: Complete board with programmer, 1/0 
and memory management. $324.95 

Option 8: Programmer only, S199.95 
Option C: 1/0 only, (25 " P) $199.95 
Option D: Option Band C, $299.95 
Oplion E: Memory management only $99.95 
Memory management may be added to options B 
or Clot' $25.00. 10% prlce Increase effective 1/1/83. 

EPZSINGLE 
BOARD 
COMPUTER 

The EPZ Is a single board S-100 computer deslgned 
to run in parallel with your existing computer. H Is 
also useful as a stand alonecomputer for controlling 
equipment outside or the S-100 system. The hos t 

computer Ci!n communlcale wilh it through the 
S-100 bus via a built in parallel port. Uhas it 's own 
ROM monitor Ihat is designed lo operate with the 
host computer. 
Features inc lude: 
• 	 4MHl zeoA CPU. 
• 	 ROM operating system. 
• 	 SK ol fast static AAM. 
• 	 2K EPROM (2716) expandable lo 4K (2732). 
• 	 Software supplied to interlace 80801280 host CPU. 
• 	 B b il parallel 110 and stalus llags for user 

applicat ions. 
• 	 Butlered bus on 50 pin connecto r lor speclai 

con troller applications. Alt 280 sl,gnals are 
available. 

• 	 Top quality construction inciuding sockets and 4 
layer construction for operation in the noisiest 
or erwfronments. 

• 	 Opllonal CP/ M based utmty soltware foreas£er 
EPZaccess. 

• 	 As many EPZ's as desired may operate In one 
host computer. 

• Price ol $495.95 
AVAILABLE FROM 

Microbyte Computer Systems 
279$ So. Bascom. San Jose. CA 95124 
(408) 377-4685 
DEAL.ER INQUIRIES INVITED 

Clrc1e 294 on lnqu1ry card. 
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Figure 9: Viewing param eters. In order to specify a unique view of an object in three 
dimensions, it is necessary to declare the observer's location and the angular position of 
the line of sight. The obseroer is at the point (X v. Y.,,Z,.), and the line of sigf1t is specified 
by the aircraft's pitch , hank, and heading. 

v 

faJ HEAD ING (b) PITCH 	 (cJ SAN~ 

Figure 10: Rotationril transfo rmation of a poin t. These figures illustrate the relationships 
behoeen the coordinates of a point Q and the coordinates of Q in a Cartesian system 
where the obseroer is in the standard position. The standard position occurs when the 
observer is located at the origin, the line of sight is the positive y axis, and the "wings'' 
lie on tl1e x axis. In this position , the observer's p1'td1 , bank, and heading are defined to 
be zero. See equations (1) t1'irougl1 (9) in tlze text . 
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the observer's view of the point, but 
simplifies the rotations that follow. 
Furthermore, a rotation of the coor­
dinate axes will not affect the 
observer's perception of the point Q if 
the 	 point's coordinates undergo an 
appropriate rotationaJ transfonna­
tion , 

Since three rotations from the stan­
dard position determine a line of 
sight, three rotations of the coor­
dinate axes are needed to bring the 
observer into the standard position of 
the rotated coordinate system. Again, 
the order of rotation is important. 
First, the x and y axes are rotated 
about the z axis by the amount of the 
heading, h, so that the airplane's 
fuse1age is in the y 'z' plane (zero 
heading in the x ' y 'z' system). Next, 
the y 1 and z' axes are rotated about 
the x' axis by the amount of the 
pitch, p, so that the fuselage lies on 
the y ' ' axis (zero heading and zero 
pitch in the x' 1 y' 'z' ' system). Final­
ly, the x' 1 and z 1 

' axes are rotated 
about the y ' ' axis by the amount of 
the bank, b, so that the pilot is in the 
standard pos i tion in the 
x '' ' y '' 'z'' ' coordinate system 
(zero heading, zero pitch, and zero 
bank in the x' ' 'y ' 1 'z ' ' ' system). 

With each rotation of the coor­
dinate axes, the coordinates that 
specify any point will change . Figure 
10 illustrates the relationships be­
tween the original coordinate system 
and the three different primed 
systems. Figure lOa shows that for 
any point Q(X, Y,Z) 

X ' 	= R cos (n) 
= R cos(m+b) 
= R cos(m) cos(l1) 

+ R sin(m) sin(h) 
= X cos(h) - Y sin(h) (1) 

Y' 	= R sin(n) 
= R sin(m+h) 
= R sin(m) cos(h) 

+ R cos{m ) sin(h) 
= Y cos(h) + X sin(h) (2) 

and 
Z ' = Z (3) 

We can see from figure lOb that 

X " = X' {4) 
Y" = Y' cos(p) + Z ' sin (p) (5) 
and 
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Could you pass

this Red Cross 


swimming test? 

SWIM: 
1. Breaststroke -100 Yds. 
2. Sidestroke -100 Y ds. 
3. Crawl stroke -100 Yds. 
4. Back crawl -SO Yds. 
5. On back (legs only)-50 Yds. 
6. Turns (on front back, side). 
7. Surface dive - underwater swim - 20 Ft. 
8. Disrobe -float with clothes- 5 mins . 
9. L ong shallow dive. 

10. Running front dive. 
11. IO-minute swim. 

Anybody who's taken a R ed Cros-s swi m course knows 
how tough it can be. There's a good reason. 

We beJ icve drowning is a serious business. 
Last year alone we taught 2 589,203 mcricans not 

to drown-in the seven different swim courses we offer 
all aero the country. (Incidentally, most of the teaching­
us with almost everything American Red Cross does­
is done by dedicated volunteers.) 

A good many of the young ters nor onl are learning 
,to keep rlie1melves safe. Thousand upon 1hous:md of 
, them arc learning to become lifesave rs. 

And the life they savc-maj be your own. 

Reel Cross 

is counting 


onyou. 
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_J os(p) - Y ' sin(p ) (6) 

see from figure l Oc that BANK PITCH HEADING 

X' '' = X'' cos(b) + Z ' ' sin(b) (7) ~'. J_[~s(b) ~ sin(g)l [ 1 
cos(h) - sin(h) 0 XYJ

0 0 ~ cos(p) sln(.o) sln(h) cos(h) O= [ ~Y' '' 	 Y' ' (8) z· .j
and 

Z ''' = Z " cos(b) - X'' sin(b) (9) 


Substituting (1), (2), and (3) into 
(4), (5), and (6), and then substitu6ng 
these resul ts into (7), (8), and (9) = yields 

X · ' ' = 	 [cos(b )cos(h) 
- sin(h)sin(p)sin(b)] X 
+ !-cos(b)sin(h ) 

00 
- sin(b) o cos(b~ - sin(p) cos(p) 0 0 1 2 

cos(b)cos(h) - - cos(b)sin(h)- cos(p)s in(b ) 
sln(h)sin(.o)sin{b) sin(p}cos(h)sin(b) 

sin(fl)cos(p) cos(p)cos{h) sln(p) rn 
- cos(h)sin(p)- sln(fl)sin(b)- cos(p)cos(b) 
s1n(h)sm(p)sin(b) sin(p)cos(h)cos(b) 

- sin(p)cos(h)sin(b) I Y Figure 11: Equatio1' (1 0) represen ted using matrix no tation. 
+ lcos(p)sin(b)] Z 

Y' '' 	 [sin(h)cos(p)] X 
+ [cos(p)cos(h)) Y the coordinates of a point Q in the the perspective of a point. Remember 

+ [sin(p)) Z xyz system to the coordinates of Q in that the perspective of a point Q is the 
a system, :c'''y'''z''', where the intersection of the picture plane and 

and observer ls in the standard position. the projector line joining the observer 
Keep in mind that the observer is and the point . Since the standard 

Z' '' = I-cos(l1)sin(b) assumed to be at the origin in the xyz position is in use, the observer is 
- sin(h)sin(p)cos(b)) X system prior to these calculations. Of located at the origin and the line of 

+ !sin(l1)sin (b) course, the observer is also at the sight is the positive y ''' axis. 

- sin(p)cos(h)cos(b) l Y origin of the .:x:' ' ' y ' ' 'z' ' ' system We have to define a new coor­

+ lcos(p)c:os(b)J Z (10) because of the definition of standard dinate system for the picture plane . 
position . The two axes in the picture plane are 

These equations can be represented labeled u and v such that the u axis is 
using matrix notation, as shown in Projecting into the Picture Plane parallel to the x' ' ' axis and the v axis 

figure 11. By multiplying out the Once the observer is in the stan­ is parallel to the z' ' ' axis. Thus, the 
three matrices, these equations relate dard position , it is easy to compute observer interprets the u axis to be 

64K MEMORV. 2 DRIVES l320K 
EACH), COLOR GRAPHICS 
llDllPTEA , CALL. 

64K MEMORY. 2 DRIVES [320K 
EACH). MONOCHROME 
OISPLAY&PAINTER ADAPTER .CAL~ 

OUADRAM (641(1 , 495 

VISICALC • 160 

WOADSTAR • . 350 


MONITDl'IS 

AMOE)( LOW·RES 13" COLOR I .... :le5 

AMOE~ RGB 13" COLOR II - - - - ns 

BMC 12' ' Hl·RES GREEN 112EUN) 150 

ZENITH 12" GREEN fZVM-12H .... 110 

NEC 12" 0REEN(JB·1201) . . . . . 169 

TA ANAGBVISIONI --- jso 

TAXAN RGBVISION It .. ,525 

TA)(AN RGBVISION Ill . . .600 


CALL FOR PRICE&. AVAILABILITY 

KA'(PAOll ,CALL 

NEC APC 
H01 ONE OAIVE 'B&W SYSTEM . CALL 
Hlr.! TWO DRIVES B!l.W SYSTEM CALL 
HOJ TWO DR IVES COLOR 
SYSTEM CALL 

SHARP PC·1500 
PC-16001-!A NDHELDCOMPUTEA 2!15 
CE-150 PR INTER/CASSETTE 

INTERFACE . . . . 215 
CE-155BKRAMEXPANSLONU IT 120 

brothe! HR·1 ... SE- m-. 
~ 


CALL FOR PfHCE 
COM REX CA· l ·C , . .CALL 
OKIDAT 11MICROLINE82A . CALL 
OKIOATA MICROLINE. 8Jll CllLL 
C ITOH STAR"""'ITER F-10·AOP1.I .. U!l5 
C.ITOH PROWRITER86 10AP ...... 499 
EPSON PAINTERS . _ _. . • CAU . 
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'NECJ~SPINWRITER .. - - 141'5 
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'SPECIAL OF THE MONTH 

1111!SMlrH· TP·1 CORONA 

CALL FOR PRICE 
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Z" screen. In this case the u and v axes 
a.re translated within the plane , and 
(11) and (U) take the form 

PICTURE 

!'LANE 
 <x··.r.z 1 U = midh 

+ lppuDX" ']/Y"' (13) 

and 
V = midv 

+ lppuOZ 1 
' 

1 J1r• 1 (14) 

ln these equatjons, (m.idh, midv) is 
th center of the viewing screen and 

figun ll: Pro;ecting a point. On ce /he obseroer Is in the stnndard position, it is sirnple ppu (pixels per unit) is a scaling factor 
to compute t/te perspective projeclio11 of a point Q. Tire perspective projection of a to compensate for the fact that the 
point is tlie intersection of the point's projector and tlie picture plane. Jn t/Ji.s figure, Dis unit of measurement of the screen is 
lhe distan ce between tlie observer and l/ze pict111'e plane. See equations (U) through (1 4) 
it1 the te.xt. 

horizontal and the v axis to be ver­
tical. Figure 12 illustrates the .relation­
ship between the x ' ' 'y' ' ' z ' ' ' coor­
dinates of a three-dimensional point P 
and the u-v coordinates of the point's 
projection in the picture plane. II D is 
the distance between the observer and 
the picture plane, from similar tri­
angles 
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u = [DX ' I I ]IY' I, (11) 
and 
V = IDZ 1 " ]1Y " ' (12) 

When displaying a perspective 
drawing on a flat screen, it is often 
convenient to locate the intersection 
of the viewer's line of sight and the 
picture plane at the center of the 
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not the same as ~he unil of measure­
ment in the coordinate axes . 

It is often good to assume that the 
video monitor is the picture plane. ln 
this case, the distance between the 
observer and the picture plane, 0 1 is 
simply the distance between the com­
puter operator and the terminal's 
screen , In this configuration, the 
viewing screen is truly a window 
through which to view the world , 
Since a perspective view of a three· 
dimensional line is always a two­
dimensional line, we need only 
translate , rotate, and project two 
points for each edge of the scene. The 
line segment joining the two projected 
points will accurately represen t the 
edge. However, if one of the end­
points of the segment lies outside the 
viewing screen, the line segment will 

.ZJ 
%1 have to undergo the process called 

.ZJ 
Zl ""-'"" "clipping." A dipping subroutine just
.2J TUUOl 

'5 l'U12' - "' l .li.51._J,8 


If> .....,, - "I ,.._, ensures that only the pa.rt of the line .. 1.llS1:'.11 "'-Si!lil ... 1J\.li• - "' 1"I _, segment that is within the boundaries 
1'1.5121 ... m.';Zil 

15, -"' J..s9 of the screen will be drawn."' 1•0JHSI oO 1'lS2li6 - ., 
7"'1: 121.15 l<l.Stl.I I! 

.lll - 1'i.S7l') .. 
fUIS7"'"' "'-""" T he Programs.."' 7Jt.$'51 .. ,.....,.., - "".. 

31 Lllm ,.._
"' "' Listing 1 and listing 2 are, respec­11 1'k$u11 '"'521'l 

.)l 14ts1igo .. ....UW> 
145... 1"'-'DI - tively, BASIC and Pascal programs ... >llS1'1' - 1'lS;& - .... I ,.,.., ., developed for the Apple 11 computer. ,.._.,.., 
J41..$1t8 
l"L..5t10 

n,. "' • >! The programs use the concepts 
ML5'1J '"'. l!J discussed in this article to develop a 
1-'i.$'7~ - 'II"' 

" 1'UIJ> ., ... ISi , ,....,., I . 
perspective view of a three-dimen­

• '1'1$1 - 1"llDl I 
1«.1m sional object. In these programs, the 
1Jl5W 

lll 741.:5UC - observer can view the object, 
'-'I !.~ -.. "' 
1.o(.S "' centered at the origin, from any point,..."' on a celestial sphere surrounding the 

object. The Pascal version includesSrtlD ·~ FOi\ OUR CAT'-100 
Ffl\HJfllNCi TflAtlSISTCMlS & 
fl(CTIF'tEAS , 45 capabilities for clipping and, in addi­~AMPS.• llH 

~T CAMl!IA.DGE, MASS CQ1:l!I 
 tion, for colored edges.soLID STATE SALES TEL (617) 547-7053 Figure 7 illustrates the data struc­

'~ P.O. BOX 748 TOLL FREE 1·800-343-5230 ture for both programs. ln the BASIC 
, SOMERVILLE, MASS. 02143 FOR ORDERS ONLY 

version, the data is stored within the 
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New update from Tarbell . .. 

CP/M DATABASE 
for only s100! 
IMPROVED FEATURES 
r 3 limes laster than previous version 0 CBSO language source 
and COM flies included C Improved query language :_ up to 
19 files open at once 0 command file processor _J no limit on 
record Ieng! hor number of records 

OTHER ADVANTAGES 
0 variab le-length fields 0 fle ld names of any length _ 1 field 
names may Include spaces 0 sequential or random files ­
optiona l index files 0 also runs under CBASIC 

INTERACTIVE PROGRAMS 
Tarbell Database also includes these Interactive programs: 
DBSORT, sorts random files; DBSETU P, creates a file: DBENTAY 
for entering data; DBUPDATE for changing files; DBOUERY for 
accessing data; DBLABEL for printing labels; DBLETTER for 
printlng letters; DBCOPY to change structure of a t ile. 

TARBELL VALUE 
Dollar for dollar, you can't get a better va lue than Tarbell 's up· 
dated Database System. Ask your nearest Tarbell dealer for a 
demo. 

950 Dovlen Place, Suite 8 
Carson, CA 90746 
(213) 538-4251 

CPIM. CBSO and CBASIC arn lrsdemarks or Olgltal Research. 
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~~$199* 
DOUB! cor~ ·111 
l'llHU8RlllG 
I IP• 
100 CER11f1E D 
l vuo 'ltARRl\NTEE 

SOFT, 
10 OR 16 
SECTORS 

~... $199* 
SI HO l COCl1Sll~ 

100 r.(A llnED 
l •E.AA 'ltAIUIAIHH 

SOFT 
OR 32 

SECTORS 

~~$299* ~...~249* 
OOUBtf OENS!lY DOUfllf UEMSl1Y 
"' 11un rn~c 
,:&1PI 
100­ crn11~1 eo 
~ YfAA 'W AR JI A'HH 

SOFT. 
IOor 16 
SECTORS 

• Mnlr11111n orf1r ID 

1a11 CERm tfD 
Z rEA~ WiliKPl\NlH 

SOFT 
OA 32 

SECTO RS 

~••$309* 
011\!Bl{ D('tS!IY 

· ~~ CtAI 1110 
VFAA WAl'llAk!H 

SOFT 
DA 32 

SECTO RS 

* • Pickel 10 •on~ ol 10 dl1bUu •Jlh 1hem 11d l1bats 
• QmHiy dlmonlJ ­ 100 lt.dUtl S~>. 

l ,OOD ~1luc1 7%, 5,0DO ltdotl IO'io 
• Add SS.OD ~"cm 5 •• Sl.00 per caa B" fem •I lOOJ 

Far ih ppln1 '"d blndll•t Ctnilnenllal U.U . U,, S. ora nd. 

i!MH lTDl ll;[PlllU 
iv i 10/SS 

R lf"illll~:J'.,~ 
ol l0tl'$'m,1.i1 

11N-eet Oa.5iJ '""' 
t "flfl''IW'l.1fft 
Al lt'H\. 
k.J1i:Mioltt H1~ l~UI 

LIUUY USES 
" " ~It "-fll,. f1/'t SZ.9'9 
f)' f,1 4, ,. ~l'l i fl · o sz.-g 

!'fl~ttrn1,. "'' 

ll)o!4l-OI 

' ' ' 
SfD C· ID msmes 10/Sl 

• 111 111 0 1• rchst Old er• 1tu, 1e• lrtm ;ntr11n•I 
lftPcin ud wi ll fltod llrm 1 111 u l 30 d1y bllli •f . • l11erullu 1t "'"' 
•Ct•P I•• wtlh 1 IS.00 mcl1.11g• lti -Hlli•t• plUJ 1hipJ]1g chu9n. • C.0.0. 
nqlri m • I0'9 t•puil • W• JC&tpl Viii, ulmhu1 MDlfl Ord"'. int 
Cirtllld chict~ • Ch1Ck srrqt lreIJ• i cinn1c11. • AUsh pmf.011f.D.I . Su 
Diet •. • Ml•lnt•m ihl"l19udhandllnt 2.DD.• 11lm mordtr 10.00. • C1lll11n l1 
ru d!lll •~! 6~, utu Ill Prlw " ' ttrm.t 1ubjet1 i. 'h' go wlll11ut noJl·t.. • 
Allnlt1 u bj1c1111ra111.ili1r.am, tmt. ..d,,.maot111L • Ali lllu 111 nu1 • 
hfl1t1cl11n anm1•U or lt ll nl"' 

We a1so ofler pimtar rtbt>oos prmlwhoels , l~pr. elements. 
eQ111pment covers. powe1 consoltts p.iper supplies . srorage and 
llllog ctiu1pmen1 1urnl1urn and many oltler acc~ssoues IOI word 
and da1a pro(CSS•ll\f systems Wrilc IOI our !tee ca talog 
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listing 1: Ari App/esoft BASIC program tliat produces a perspective view of a tilree­
dimensional object. 

50 REH - -WFUT'l'EN BY MDREW PICKHOLT?;­

10 REH - JANUARY l.9Bl-­
l.OO llOME 
120 V'tAB 9 : BTAB 3 
HO P'RINT "PEIIBPECTIVl: VIEW Of' A l-0 OBJECT" 
160 PRINT : PRINT 
190 PRINT "WRITTEN BY ANDREW PICKHOUTZ - JAN 1981." 
200 VTAB le 

220 PRINT " .PADDLE 10 CONTROLS TllE VJ.EWER'S PrTCH" 
240 PRINT " PllDDLE Il l CONTROLS THE VlEWER' S IU::lUllNG" 

2.80 PRlNT ' PRINT 1 BTAB 6: l'Ll\511 

300 PRINT "WAIT loll\ I LE: LOADI.NG VER'l'Iei:S " 

no NORWU. t POR SC - l TO 3000: lre-X'l' SC 

340 X = Y - Z = lO = Y3 • 23 ~ AM: ~ BM - CK • OM - EM • PM - Gii • lfM ~ 


LM • U - P • B 
= H = U ~ V = Ul = Vl ~ 0 

J60 DIM V(S0,3),E(lOO) 
370 REM - READ OATA­
3 eo READ tlV 
400 POR P • 1 TO NV 


420 READ V(P , l) , V( P.2), V(P,3) 

440 NEXT P 


460 REl\D Nt: 


'110 PUR E ,. l. TO NE 


4&0 READ E( E) 
490 NEXT E 
500 HOME : HGR : !!COLOR- 0: llPLOT 0, 0 
510 REM - COKPU'l'E OBSERVER ' S PMAKETERS­
SZO D - 7 5 

s 40 P - &.za • POL (O) / 2.55 - 3 . i416 
560 B ~ 0 
sea a • &.2e • eoL (l) / 2ss 
600 GOSUB 20100 
620 XV • - 0 • CP • SH: REH - SEE SUB. ­
6 40 'CV • - 0 • CP • C!I 
660 ZV • - D • SP 
700 REM -PROJECT NE POINTS­

?20 POR £ • 1 TO NE 
800 X • V( 1'.BS (£(£)),1) 
820 Y • V( l'.BS (E(E)),2) 
840 Z • V( ABS ( £( E ) ) , J ) 
8&0 GOSUB 20120 
900 n • E(E) ' 0 'l'W::N HCOLOR• 3 : liPLOT U1,Vl TO U,V 
920 Ul • UoVl - V 
940 IIBXT E 

999 REM m PREPARE FOR MEW F l!.llKE­
1000 V'l'AB 21: HTAB B: PRINT " PERSPECTIVE 0 1' A BLOCK" 
l010 PlUN'I' "PROGRAM WRIT'l'£N BY MOREW PICKBOUl'Z" 
1020 BTAfl 8 1 PRINT "PITCR-"1 INT (57 . 2 •PH" l!EADlNG='' ; Ul'I' (5 7 .2 • H ) 
1060 PRINT "BUTTON 0 TO END- ~O FOR P• , H• "1 

1070 YTAB 24 1 llTAB 27 o PRINT " , H• " 1 
ioa,o VTAB 24 1 HTAl! 27 0 PR.INT TNT (360 • POL (0) I 255 - ld0) 1 
1100 YTAB 24 : HTAB 35 ; PRINT I NT (J 60 POL (1) I 255) 1T 

lllO REM -CHECll. !'OR BUTTON PRESS--­
1120 IP PEEi\ ( - 1&207 ) > 127 THEN 500 

1140 tF PEEK ( - 16286) c 128 'l'lt.E.N 1070 

l.l.60 TEXT 
llBD DID 

20000 REM - JD PROJEC.."T! ON :>UBS . 
20100 REM - S'.ET UP MATRI..lt Et.EME.NTS GIVEN PITCH, Bl\NIC , HEADING ­
iauo R.EH - use TRJUISl.'.ENOENT1\L l"UNC"l'IO.NS AS PEW TIMES l\S POSSIBLE 
20140 CH ,.. 0.:0~ (H);SH ~ S IN ( H J 
20160 CP • COS (t>),SP • SIN (P) 
20180 CB • COS (B ): S B ~ S ltl ( B ) 

2.0200 REM - SE'l' UP KM'RlX ­
20220 N1 • CB • CH - SH • SP • SB 
20240 BM ~ - CB • SH - SP • CH ' SB 
202&0 CM ~ CP • SB 
20280 OM = SH T CP 
20300 f:M • CP • CH 
20120 1'1'1 = SP 
203 ~0 CH • - CH • SB - SH • SP • CD 
ZOl60 liH • St! SB - SP • Cll • CB 
203BO l M • CP • CB 
20'100 RETURN 

Listitig 1 continm~d on µage 492 

program. In the Pa cal version, the 
data must be entered into a djsk File. 
Listing 3 is a simple program that will 
store the data for the Pascal system. 

The first element of data for both 
programs is the number of vertices 
that compose the object. Each vertex 
is then specified by its three coor­
dinates , The unit of measurement in 
the coordinate system is the cen­
time ter. If you use a monitor that 
does not measure 12 inches diagonal­
ly , you should change the ppu 
described in equations (13) and (14) 
to assure a truly accurate representa­
tion of distance. The programs assign 
a number to each vertex that is in the 
data Hie; the first vertex is number 
one, the second number two, and so 
on . 

Following the vertices is the 
number of lines that are to be pro­
jected. This number also indicates 
how many numbers remain in the 
file. All of the remaining numbers 
refer to vertices that are to be pro­
jected. If the number is a positive in­
teger, the programs draw a white line 
from the previously projected vertex 
to the vertex specified by the integer. 
The Pascal version will draw colored 
lines if you append a decimal point 
and a digit to the integer; point one 
specifies the color green, point two 
the color violet, and three and four 
specify orange and blue, respectively . 
A negative integer indicates that only 
the indicated vertex should be plo t­
ted, not a line as before. 

Both programs have a subroutine 
(SETUP in the Pascal listing; line 
20000 in the BASIC) that computes 
the elements of matrix in figure 11 . 
You input the pitch and heading of 
the observer by using the Apple's 
paddles. The observer's bank is set to 
zero. Since the observer is on a 
celestial sphere of radius 75 cen ­
timeters, the location of the observer 
can be computed using a conversion 
from spherical to rectangular coor­
dinates. Thus; 

viewer's x coordinate 
= -75 cos(p ) sin(h) 

viewer's y coordinate 
= -75 cos(p) cos(h) 

viewer's z coordinate 
= - 75 sin (p) 
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lKaioe )AUTDRANG/NG DIGITAL MULTI METERS 
T~ n.t rrt.(J/. 11 r~..1n ~to-ranging DA f .... wid1 Mgll acc111~ 1111d Cllr1.-l:'Tl ­
lont (•~"""' <l"IT>ondi!<I by to<l•v'1 i>/.,,rrlc"'l« rrrmk pml•llimw/" 

Mod•I SK •14'101· 
• l.$-dlolt t.(JOW>ltt. tr.11'11unit11nd \llUI"! •• ~lcmlh:;11~ ; 
e F1~ll tnat0~1119lnn o n Vol1 llnd Olt1t1 ~ti' lbA ACIOC 
• Input H l ..le c1v1 b& pu t ho 1J m .,.n1' ' Y '1£1 mn Jtl lfnnmc.flf m1!0.i-t1rt 

m•11Hl•ll••onal'IC!t"',," 
e AoU1ainin'!Jn• Val m!IE Tri ; l.DG-nV -OOOV DC:. 2V -6o{)VA11,1 
e ACiOCC..i uirru T1i"1t· l'Ol)ttA ­ lDA 
• flt1le1ur'a' 11t111 · 2oor? - 200<l Si 
• /lllfiaral'IQlnp Liu-. P'9'W"11 Qt1m T it<.1•. Wl 2DOOIC f.l 
• oc Voh Aeatra~ - :10.9~ r&IKJ!,19, !0 .:1'\r ~V ll ~ Will 
• to.ow Ehlll tty COJm11mp1\on 1 3 00 ,11,. i;:in TWO AA b a nrnC1o ~1tath.o1r1edl 

• "fe11 h1.IV1• w l tii pro.~KtlW rl.m (tlcWtimL fi.l'\IUl!rl h (nTt HHIGl"""' ~' rtlb!I 
• $ub,,,ttp;d c:Qnmtcmr1 tor ~ .,,. ru•y 

: ~~1 ;:1!ilr~~'!;t: 1t:~~:~c~:~:;'"1 ~IC -1~0 S99.50 

Model &K.133D : A~' t1'11 •bav• llha triu. 11.t1cH1~•1 •ei1 11•1•• · 
• DC' Vuh ,t\~t;yrtci' l ! O.~" t41trdll'U).. ,:() h o l 41JI• ~ll l tl 
• B\l ~ I ' In B.tflptfr l\wi~A11btr• ~cu (.onllrn.dty 'hu. ~rfip;irJ ~.11 t \ ttO 
• E..ic 141l'IW!d Acme Ch.,,1!11'1, r ~GL '"'O""A -.1DA 
• t ariu nlltf CIVffridH m e w10,1"1Qiif\!J ~ u nr.~~pri Mt Tli., 1'-" "41~ •4'l! LI 

"'"!JI!=..,•.,. '~"c11id lot Valtilltru •nd ro1 ••t111ci mG iUll ~ents 
• • to .Aid ~u' fuf'>t'1•0" Gl\CCll~ t i~" •nlna1ttu ll'olu tt '" ' u• o '"*h II'• 

11 111a 11..u tmd ttti>U r.xu.ni1 "' \ IH • mfll'I ' 1 

SPECIALS FOR IBM PC 
ii!1'e 'lelml!'d J1.1mie l!'C:Qethm~ rmifJhe11JJs for 'vol-Ir IBM PC. 
Tn~ ·"'' tlie t>Mt ¥"a lues hH Yo••r money. Don't miss out J 

I10 P~uon.at Compu•ci• Syis1cm.1 - . .. Call I 
5W' TANDON DRIVES 

S' •rvJ ",....,. l~M CQll"lpa llbht lri1rrA•I d'rlm 
Fullw n ippcnttl brt tht: flltv; PC.DOS 1 ,10 , 
CN• 11ri;.11i.n l\lf •tu".b·r ,r.~ t1\1•0 1C1 IC1n mn'io~ 
l"!urllt ~ IO"l ~V 
TM ·lOO.r SIAatc t ld•d ~ IGQ Kai . •Sl07..0!5 
n.: -100-.2 Oovbtipi t~td ~l:ZO ~ Al . . $21!19<"'..9!itfTTfl'Tf'.., 

MEMORY BOARDS 
tfttr tlii)•,.dable ta 2~K. IB ccm11YLiblt 11rnt "'up~Clr t•d 1~ Pt: 
0 0 3 . ~bWid, btu.,., , ,j ,, SI -et~ 1.... Plll 'ftlll r<tf"l l¥ . 

64K" r2BK ;9jl( 2Siil< 
Mt11N)ty f>Ntd ·;.Hl\f\UI fl'OVt - ­ '$15.5 $407 $!i1B Sfi.:29 
wi1h !ei~•I Off Pllri1'11ll f- t:i rt - ·- ­ '$:33:5 .$A47 $'558 $G$.'O 
Wlti'I BOn'4 s..~111 1 a, p_.,.al l-4 Pam ·­ S.37'9 $.487 $!9S S70!l 
whll. !iO•lat , 1' 1u:il l111 l1bHs & C::lt:n:k - $4M S'li f 7 Sii28 S7:JCJ 

CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

-------------------­PRINTERS fo r IBM PC 
EJMIOftM-XSOFT w/Gr.Jitt1trnxJ1l.i, , iW CPS • $645 $51 1 
E~wut MX 1DO w'Gr.iphtri1-.."""u'• 1DO O'S. 1:36 Cal . 589!) S'&d:Ai 
C, ltl)hf:r rmtltar !610 AP , 20 CPS~ Si "'11 1t•I S79& $468 
c. lC O.h f-U) O..•~""~- "D CP&. 1~ar11 l~ 111 .:St gas SI 39'1 
(, h i;th F·10 C.1\f¥flh...l0 55 CPS,flt r11I M ~.199- ~.fl.-5 

Tb a•dW", ""'d ma"'9!v .1:1nier Cl" c.ufllti '1. ct\octi. . "'aftOfttl ~tclu- ch1•itd ti ...... 11 ~ Vl u l M•n11~u1d wf>\ 

cQ"n.,_ Add , ~ 'Ml111ilJ o f •0111 0 1fl11• val ue ror ~lppingi & tiQIMtlng bY UPS 11ud! . Add C o t atd•• 
w.11111! •a• ~'"' bt; I.Jr UPS or P•r.c~l P'0m L Clil . ru.idf'l'IU &Od "' IJI ' coo·· r@Qllt,•• 20"t d Ofl lll•Uf ' 

EASTERN ENTERPRISES, INC. 
2937 S V/\ll, COMMFRCE, Cl\ '.l0040 • (213)725 3080 

In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 


Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 


For additional information contact : 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave. , Fountain Valley, CA. 
92708 (714) 968-0890 

600....,, J&c: '6 ~l9 00 

..800 COml>JI•• w/48K 
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'DO YOU KNOW WHERE YOUR COMPUTER IS TONITE ?' 
byAMDEK......11111111.........................................liiiiimiiiiliiliilllllilllilliil_.._.... 


F;liKETTES VISION·8cf80x24 Video 
5114" -1aa PE'R BDX D1'splay· Card •24900ALL CERTIFIED - 100% 

GUARANTY 
s14900 Vista Computer Company's newVisTon-80 board isa 

ABOVE WITH HUB RINGS sophfsticated yet easy to use video display card for
$16900 the Appte'~ computer.VIDEO i~~:~~uHT ............................................................................. 

100 ~~ ~~~tg FLOPPY DISK DRIVE PROTOTYPING CARDS 
12 ·~~~~~t:""f v~~rr1t~~ •28795, Appl.· e•19.9s
FULL FACTORY WARRANTY 

s7995 I B M TRACK ZERO MICRO swnc•
DDS 3.2.U DDS 3.3 Fourth · . 

$A-+9•95. 
'aSCAL • DimensionP11 NEW FROMfor APPLE ~ CPIM Systems 

EPSON TO APPLE6 K RAM CAR tDNTROLLER CARD FDR aaavt99°° 
•tANGUAGETRANSPARENTi'"l...illliliiiiiiiiilliiiiiiiliiiiiliiiiiiiliiiii....

•ags5 EXTENDER CARDS PARALLEL INTER.FACE t 
COE)( FACTORY WARRANTY APPLE •

FOR. .• • • • J.6.95 $49'5 
FOR l.B.M • • • • . •*19'5 CABLE INCLUD~ 

Components Express .INc 
1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 

Listing 1 co11li1m11d: 

20600 R.E"/1 - SUB. ~'O 'l'll.AflSFORM A 30 PO ! J\IT TO A 2lJ 

10 10 REH - J<,Y,'L. IS THE m l'OIN'r Wtll ~ H I :,, 'l'RJ\N!ll'ORM.J::lJ .Lt<'I IJ,\I ­
l06 4 '1 l't::M --- xi/, ¥V,'L.V II.RE ' l'RE LUUJ(l)HIATEb UP '!'Lil:: VlEWEI< · ­

20b C. ') HUI -- lJ lS ·rat: lllb"l'Atll.:E ill:.'J'WUN 'l'l:le Ol'E:AA'l'OI<' :> £Y:£ AflU ~'HE ~<.:IU::EN IN C.:k 

GOSUD 20100 l.'Vl:R'f 'l'1Hl:: THE V!l:.W.l:!l<!.1 P.! 'l 't.!11, SAJoJK, Uk IIBAIHNt. l.~4Gl:S 

W7UO REH - '.l'AAN~LA'rE SQ '1'AAT VIEWER IS AT 1'tU: OR!t;lN ­

?0720 J( = )( - "" 
201 ~0 't = 'i - !V 
20160 z = z - 'l>I 
ZO"'IBO Rf:H --- ROTA'I'E SO THAT UU: V.li::w:E.R !S LOUKl ~ OOWN 'l'liJ,; Y- 1\Xl:. ­

20BOO X3 • AM • .X 1· BM • Y t CM • Z 
20820 !3 - OM • X + EH • ! + PM • Z 
ZOB 'IO ZJ a u M ' X t 1:ltl ' 't + ill • Z 

WS&O flfH - PIWJ£C'r 1wro 20 S!.:R£EN­
2Ql!a0 U ~ 135 + l.3. s • O • JO / Yl 
20900 V ~ BO - 11. S • 0 • Z3 / YJ 
09:.t<i ltE'l'UltH 

)0000 IU:M --NUMBl:.'R 01' VER'l'ICES­

10020 DATA H 
30040 R£1'1 ---~ COURDHlATES -
J OO&(J DA~'A 5,li5,-2,J,2S 
)0080 OATA S.25,-2,l.25 
lO lOO UATA -5.2..5,-2 , - J.2~ 

lOl 0 DA'rA !;. ~, -2.-l . 2!> 

30140 DA1'A !I . 25, 2, 3. ZS 

JOHHJ OAl'll 5.ls.z.J , 25 
101QO DA1~ -5 . 25,2.-J,25 
10200 DA'l'll 5.25,i, - 3. 5 
11000 REM - - NUMBER OP Ell<iES-­

o I020 DA'l."A li; 

l 104 0 !IBM - EOGl::S ­
HOGO R£M - 11£G. C:DGES START ill:.~ CURVE-­
3 1 0ao DATA - 1 ~:2. ,3, '1 .l,S,G,7 . B,S 

'1100 0 11'1'11 ,b, - ::.,7, - 'l,9 

Note that the distance between the 
observer and the picture plane (DIS 
or 0 ) is equal to the distance belween 
he observer and the center of the ob­

ject (the radius of the sphere). 
Therefore, the dimensions of the 
perspective of the object will approx­
imate those of th object itself. 

The second subroutine in each pro ­
gram (PROJECT, or line 20600) does 
the computations needed to project 
each point. Thu , each subroutine 
first transforms the point into the 
trip1e-primed system. Then, each pro­
jects the point into the picture plane 
using formulas (13) and (14) . The 
program has to call this sec nd 
subroutine every time a point is pro­
jected, The program has to call the 
firs t subroutine only when the view­
ing parameters change . 

Using the Programs 
The BASIC program in listing 1 is 

ready to run a.sis. Lines 30000-31100 
of listing 1 contain the data for a rect-

Texl co11/i1werl 011 pa.ge SOD 
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Clrcle 476 on Inquiry ca rd . 

TELEPHONE 

VOICE RESPONSE 


The VlOO interactive voice synthesizer 

wilh 1elephone Interface 1s an Apple 11 or IBM Personal 


Computer compatfble, low-co t, soludon to remote 
data base acce s arrangements. 

$39500 
VIDO · A 

• Direct telephone connecilon, au10.-0lal/ answer 
• ToudHon g neratlon and detedion 
• Includes 300 word, LPC vocabulary 
• Sort ware for senience/library conmuction 
• hpandable with 1300 IS49S) hlgh quallty lPC words 

For a demonstration ca ll toll free 18001 538·7002 

In California cal l (408) 942· 1595 


fln VYNEr 
rLtA CORPORATION 

2~05 Q ume Dr., San Jose, CA 95111 (408)942-10.37 

CUSTOM-PRINTED 

BOOKS & 

MANUALS 

for the computer industry 

For over 20 years, D. Annstrong has 

specialized in printing quaJjty 


books and manuals. 

We're professionals who know and 


understand the computer industry' needs. 

Our in-plant facilities include 


type-setting, art, printing and binwng. 


• Perfect Binding • Wire-0-Blncling 
• Saddle Stitch • Spin.I Binding 
• Ring Binden •Hardback 

For Quotations Call: 1-800-131-6441 
Tens: UJ00-392-4.JJI 

D.Armsi!OJlg
Company, Inc. BOOK PRINTERS 

Clrcle 503 oo Inquiry card . 

PRICE BREAKTHRU­

8ULL! 

IT'S A MIRACLE!! 


SMITH CORONA TPI 

Daisy Wheel Printer 

Std. Opts.: Serial (RS232)1 

Parallel, 10112 pitch­

Please Specify 

Cable Extra­
 s539.oo 
Factory Warranty 

LIMITED SUPPLY 
TANDON FLOPPY DISK DRIVES 


For Mod I, Mod Ill, IBM-PC, SSDD *40tk 
etc. Inc. PS & case 

Add $100 for 80 track $19 5 00 
Floppy Disk Case and Power • 

Supply-$49.95 


Available as Bare Drives DSDD *40tk 
'SSOD- Slngle Sida Double 

Densi ty, DSOO-Oouble Side 

Double Density 
 •295.00 

MIRACLE of the MONTH 
9.6Meg $1799s1599~!p1ete complete 

Famous Manufacturer 6.3 12.6 Meg 
Meg WinchesterDisk System complete s2399 
Inc. Power Supply, Case, (2 drives} 
Cables & DOS Assembled & 19.2 Meg 
Tested-120 Day Warranty complete$ 2 7 99 

(2 drives)Available for IBM-PC 
Coming Soon-Mod Ill & IBM Internal Winchester 

MOO 1- Floppy·Wlnchester Combo. pkg. 

"LAST but not LEAST" 
TRS-80 Mod Ill 48K s999 
+ 1 Floppy disk* s1349 
+ 2 Floppy disks• s1549 

RS 232C 
addS70

Add S"100 ea. for 80 tk drives­

TRSDOS & Manual $21­

DOS + s99 

BACK better than EVER 
Terms-COD or Prepaid Only DISK SUPPLY CO. 
F.O.B. Shipping Point Suite 439
(215) 461 -5437 
Prices Subject to Change 111 S. Olive St. 

Without Notice. Media, PA 19063 


TRS-80 Trademark of Tandy Corp 
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i 	 lisii:ng 2: ObjecLJQ, an Apple Pascal prog,Tam that prod.tu:e5 Q perspe.ctiim rl'J'ew ot a 
three-dimensio.na} o'1ject. 

z 
~ 

:.. ~ 
6 (USU) ( ;t S~AF':PIHG OPHUt.! .l) 

~ 
;;!' f'ROGR1Aii OllJECT3D r 
!!: 
I!!_~·
o 0 WR I HEH iEtY AHilliUJI P'I Ct\HOLTZ - J AHUAR'l 1981. :e ) 

· 
il 
~ (. PROJECT THE ntAGE OF ·A 3- .D OiECJECT nno THE S.CF:Ern :;} 

USES 	 lfURTLEGRt.F'H u:s, A<P'f' LESTUfF, Tf\At~SCENIH 

t~r 
i'IJDH = 135; ( :+; SCRHM CE1HER :t) 


tliIDV = 9 5 ; 

PPCH~ = 13 1 s .;; ( ~- PO rnTs Pm c11i t > 

PPCKV ::. 1Jl .S;: 

l'tAXVElR = 3-00 ;; 

i1A:XEDG = ZOO ·i 

P1 = J, 1416; 


OPE 
R·ANGVEF! = l • , MAXVEF: ; 

RAffGHIG = l •• MXEI;G:; 

POINT3I! =ARRAY (( X, Y, Z> J OF .REAU 

PUINT2D =ARRAY [(U ,V >J OF REAL~ 


HANYJC1 = ARRAY lF:AHGIJEF.:] OF f"IIJINT3D;; 


VM' 

ElllGE .: ARRAY CRAWGErtG J OF REAU 

VEIHEX : MANY 3[1 ;; 

M11A'FILE : nu: OF REAU 
OBJCTNAttE : STRI HG ;; 

·DBSCIJOR : f'DUHJI!; ( tOMERIJER' S CDORDINiATES* ) 

p,e:, Iii : REAU 

·SP, CP'rSEt, l:'B, SH, CH : REAU 

,,,'Ith BK ,Oh UH, Etb FH, Gth Hf'I d ti : REAL . 
HUHVER : RANr;vrn; 
NUHEDG : ·R"N G:E[IG; 

lllS : REAL; 

r!DNE : BOHUE1AW; 


PROCEI!URE THLE; 
iBEGIH 

PAGE (OUTPUT);; 

GOlOi<'I' { 3 r6 ) ; 

11i1RITHH (I PERSF'[CTPJE VIEW OF A 3-!:I OBJECT' ) j 

WRITElH; WR I TEL~ i 


lilR IT EU~ ( J li!F: I nm Rt AJUiHE~ p I Ct~HGlTI - ,J Ait~ i 9'3.1 ' J;. 

GOTOXY ( 1 '16 ); 

WRilELN ( , f"AillllE H .I cmmmLs i1BS£P.l.JEW ' s F"ITCH' ) ' 

WRITELN ( 'f"i'tUI~LE u CONTROLS o;:;srnvER ' ' '5 HE~UrnG ' >1 

WRITEU~; 


WRITE ('OBJECT C FILEl TO 8£ DISf"LA'i'EII? 'H 
nm; 

PiROCHIU!RE RE MJ[tAHi • 
!JAR I : RANGVER;. 

J : RAt1GE[lG'; 
FUlllCH ON! LO AID: F:EAU 
BEGrn 

toA.l! := DAl·Af'IlU; 
GET ( ll~iTAFILE H 

E1ru1; 
BECilll 

REAl!U' ( 0 (! JCrnM1 E); 
RiESE.T (DATAFILE ,oB.JCH;ttMt: ) i 

l * LOAD VERTICES t ) 
HiUttVER ~ = nmt~C (LOAD) r 

IFOR I:= 1 TO t~UHVER' rm 

l!IEGIN 


VERTEX [I1Xl := LDADr 
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TurboDOS 

ALLTOGETHERNOW 

RM/COBOU TurboDOS 1.2* 
and MuSYS Network Slaves 
ATTENTION OEMs & SYSTEMS INTEGRATORS- Now you 
can add minlcomputsr software and low cost, point-to-point 
networks to any ZBO-based microsystem. With MuSYS network 
slaves and RM/COBOL, you can run most COBOL-based busi­
ness applications software on your system. With TurboDOS 1.2 
you 're free to design the network that tits, even complex polnt­
to-point setups where masters and slaves are equals and where 
ha.r'dware differences make no difference. TurboDOS breaks 
down the architectural barriers to networking, and its compat­
ibility with MP/M II" plus the CB-80' and AM/COBOL compliers 
allows you to run multiuser software right out ot the box. 
MuSYS network slaves, such as the NIT/a2· , come complete 
with everything else you need to add stations to your system: 
ZSOA CPU, up to 128K bytes RAM, two serial ports and many 
other features. Yes. MuSYS can help you put it all together, 
complete wtth generous quantity dlscounts. Write or call today 
tor all the facts. 

1752 B LangleyIUIJ§U:D~ Irvine, CA 92714 
~ n Mi,41.,.,.... MIC'C!iystams (71 4) 662-7387

'TurboDOS is., tr11demorli of Soltwaro 2000, Inc.; MP/M II ?."ld CB-60 are ~U.i At TVVX: 910-595-1967trademarks o Oigllal Research. lno.; NET/82 ls a trademark of MuSVS Cor~.; ~MID~tiWL BOOTH 2175 CABLE: MUSVSl,AINRM/COBOL Is a l radematll of Ryan-McFarland. 
Mow. 29·D&e . 2 , 1982 
'' ,· 4' lo 

§ ~~~=- CP/M -~ppk! 
MORROW r:JESIGNS 

DPrlntere-Termlnals-M onltors-MfcroS 
Decision Computer-Call tor Price 


WordStar dBASEll SuperCalc

I $240 $479 $189 0 

C• S.ST• J. • • •• • • • •• Ult 
I A.lll fW •I ,., It •• • • •• lH 
.P.S t~'flfLL.I• II. •,•• , .,, 
U !li 1r 1&.t.t . , • ••• • • 
cnt111(]11 11 •• ••• • • •s "' 
Ci1 t11 1110• 111 •• •••• • .. "' ...110 
a '111c .1i l.C'. ...... .. . 

""""' DU.-:. tc ....... .
c " 

0 
u 
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~· s-~ 11i ~· r o ••Ht lutlur~ 11 - IO! - f Ut·t ••• e 1u 4 Cl'•• . f tn.N 

~ 
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Fl:it.CllH.lf 1 ••••• • . •• U 
..gA-'(' JllT-r IT ) • • _.. • , , , l O 
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PUT THE BYTE 

ON YOUR COMPUTER 

WITH 10 OR 20 Mbye STORAGE 


EVOLUTIONARY ELECTRONICS INC. 

OFFERS 10 OR 20 Mbyte STORAGE 


FOR APPLE II PLUS & FRANKLIN ACE 

MICRO COMPUTERS 


EEi HAS FULL BIT 
ANO BIG BYTE HARD DISK SYSTEMS 

COMPLETE WIT!-/ 
CONTROLLERS, ADAPTERS. 

AND SOFTWARE FOR APPLE 
AND FRANKLIN COMPUTERS 

PFllCES SjART Ar 

$ 2 295 10 Mbyte 
$ 2895 - 20 Mbyte 

ALSO AVAILABLE : 

64.K DUAL DRIVE 6809 
EEi's MONTHLY SPECIAL 

SHUGART SA 450's-S275 
MICRO PROCESSING 
SYSTEMS WITH FULL 
BUSINESS SOFTWARE 

WE HAVIC THI< FULL WYE OF SHUGART 

HAR D AND FLOPPY DISK DRIVES 


CALL WEEKDAYS FROM 9AM.· 6P,M, 


1-503·289-3988 

EVOLUTIONARY 433 N.E. LOMBARD 


ELECTRONICS. INC l'ORTlAND ORE. 97211 
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i Listing 2 con!lnued: 

2: 

; ~ 
{ VERTEX [ 1, Y] := LOACt; 

VUHEX l h Zl : = LOAU;i 
6 01[1.; .,. 

( i LOAII IEllGES +}~ MUttEDG : ::: mu:i~c (LOAD) ;
~ ... FOR J :::: 1 iO ~~UMEIIG .llOl... .BEGIN1 
0 

~ 
5' EDGE [ J l := LOAD; 

ENDf: 

CUJSE <DA H FILEH 


IE'!HD; ( *READil·ATAit } 


PiROCE.DURE SETUP; 

CONST EPSILOH ::: 2 I 5E-2 :i 

BEGIN 


(* f'HCH ' llA!i!K' HEA mm;' [I IS l At~CE 

.DIS:=?S; 

P:=2•PI*PADDLE<0>/ 2S5-PI ; 

IF ABS( f' } <EPSI LON THEH P: =O; 

B:=O·r 

H:=2iPi i PADDLE<1>1255; 

<*- l'RAN'SCEtWENl ttl fUNCTiot~S :;: ) 
SP:=Slff( P >:i CP: =COS{f' ) ; 
SB!=Slff( £:1 ) ~ CB: =COSt B) ; 
SH:=SIN( H lr CH:=COS( H >1 

( i ~AlRIX CO MPONENTS i:) 

Att := C!H:t:CEl·- SH*.SP t SB ; 
1!11 : = -'SH*Cfl- ,CH*SP *SI!: ·i 

CH :::: CP*SB; 

111'1 : = SH:tCf' :i 

Etl : = CPtCIU 

f tti := sp; 

1Qi11 : = -CHi S£:1 -SH1.SP:JC£:11 
HPI != SH•S ll - CH*SP*1 CJH 

11'1 : = CPiCii r 


U 0£:1SEP.~1ER' S CUClRD IN.Af ES *> 
UBSCOOR[X ] ~ = -ursiCPiSH; 
OBSCOORCYl := - DIS<f.Cf':;.CH 1 
OBSCOORlZJ := -DI Si SPi 

DD; 

r ROCElllllRE PROJECT { Pl3[1 : f'OINT3D;Wi'F: PT2II : f'OINTZn) j: 
\I.Ml ROTP'i : PO Hff3'0; 
BEGIN 

(a: Tli:AHSLATE SO l:HAT OB:Srn~JER IS Al G.RIGIN i } 

P13[1[XJ := f"T3CrE Xl - OBSCO!JRD:J; 
PTlDU' J : = P'T3DLY l - OB:SCO!lP.[ YJ i' 
PT3D£Z J : = Pl3,[;)[z l - OBSCDIJHlZ J;: 

( .. ROTAI E so THAT OltSEfi:l}[iH: IS WO.KHlG nrnm "t -AXIS ~} 
ROT!PU Xl : = AH*FT-=>HD: J t Et~+PT3ll('l' J t i::il'l.:t.f' T3.[1[ lJ; 
RDTPU Yl : = mttPl3!D'IX ] + Bll:lkPT3D[ n f rn:w U .[I[ z] i 
ROTPTCZl := Gi1iPT3Df1. J t H!l'l.lPT3D[)'J t .H'i;i.P13ULZJ i 

( :t PROJ ECT nno PICTURE PlAt~E AT [i!S HtNCE DIS ;: ) 
·PT2D1 nn := MIDH t f' f'GXHtflIS:i.ROTPTLXJ/ Rll1P:I n ; 
PT2:D [ VJ := KHiV + :Pf'CnV:t.D15:tROTPHZ J./ RGWTCn ; 

Elf!l; 

l?ROCH•URE DRAW.; 
VM: 

J : IMl~GEDG; 

SCRWPI :: ronn2~1 ; 
BEGrn 

SETUP; 
FOR J := 1 TO NUHEDG DO 
BEG rn (* OELETE _.fl< ACTI OtUrL F'ART Mii PRO.JECI 

PROJECT < VE.RTEXC ABS<. TRUHC< EI1!;E [ J J ) )], 5Cli: t.fPr ,,(* I F EDGE IS ·1-lU; lHD! LINE IS: tmT [lI SPuWEfi :i. " 
I f [[rcf;IE [ J l < 0 

JHEH f'ENCO LllR {t~ONE ) 
( J FRACHO!U1l PART llf EGGE DETERl'I Hl£5 l:OlQR • 

ELSE 
CASE TRm~cuOi( EI•GE [ .)]-HtlJNccaJG E ( ,]], ) ) ) 0-F 

0 ; PENCOLOR' \ lt;t;IUTE >; 
1 :: PEN!COLOR ( GREEN } ; 
2 : PEHCOtUR ( !JHlLET >; 
l : ~ENCOLOR <ORAWGE ); 
4 : f'iENC:OLOR ( BLUE H 

uu1; 
ftOVETO ( RDltl;l.D( S:GRNF'l( Ul ) r ROUH[I( SCR~PHVJ ) I ; 

END;: 
EID!i ( SDRAUa ) 

Listing 2 cc11riP1ued on pt.(ge 49. 
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Circle 107 on jnqulry card. 
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--·· ­ ANNOUNCING 
THE C86™ C COMPILER 

-THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 

Kemlgh11n 11nd Ritchie's book, The C Programming Language, is 
the key source fo r C. Jul!! as fundamental ls lhe C66 ,.,. C 
compiler. 

The C86 ,... C Complter Is especla11y designed for the IBM 
Personal, IBM Dl11pl11y Writer, CPIM·86"' and MS-DOS 

For further informillion on the C programming langus.ge 

and the C86 ·~ C Comp~ler, please contecl ! 


II Computer lnnoHUon1, Inc. 
75 Pine Slf111tl 

rA11t. u~at~.,~'"'". C9t'ltil·•1t• Llncrort, N&w J11'11e)' 0773811..,,,_.,. •aoiw ~o.-~ ,.......,~ ~WfJ.DOI..-,,,,..._,,... .,.m~ ......... ~- Telephone; (201) 53CMl995 

Boards 

for S-1 OD Bus 


258K.B 
DYNAMIC RAM 
$795 with 256KB 
S625 with 128KB 

features: Model ZBO CPU 

lealu111a: Model 256KE cill 10! Qlrr111t prim 
• 8/ 1Bbit ~II. 248 addrm . • UnMmillll OMA. immunt to R1Sl Will$. htlU. • kcan 
1im1= 1BO n1 l111m PSVNC hish. • Will 111nwith 808&. !Ul88, 8080, 58000 lo 9 mhi:. ZSO, 
2ll000 la 8 111h clock. l'!lidlout WJit ,,.,.,,, • lnterfaetd with molt ol IEEE696 bo1Fds. 

ZBOB b11ed CPU 

$349 with 


memory mapping 


• 22 bl! Addn u • 1cen1lhle Ill 4Mbytn of memory. • 8, 4, 2 mhz clock, SW altct•ble. 
• AddJHslng ia rrvmory m•Pf'ld in l SICB blotts. maki!IQ iddruubil r•nG• al momory 

a;impleh!ly 1ccnlibll IunKkl bonk solKI~ • Jump on R111t in Ik incr1m1n11. • Sink 
!11lect1hlo IOKll 01 32KB El'ROM ca pabiily v.ith Pllalllom ;11111·11ion. 

32KB Static Rlm/Eprom 	 $:369 with 32KB Qnos Ram, power-fail detect 
S169 with no ram, no powe1-fail detect 

futures; Medel 32KUSM 
• B/ I8 bit d111, IB/24 bll 1ddrt1~. • BlokStltcl by SWsmatllllil• port, bit in 32k block. 
• Bad1ry baCkuP. lbaliery not suppNildl wilh powtt·fail d•tttl/illl1111t11ic Rim dlsoble.. . • 

Ca...El'llOM 121 181capablity IMth wail st111:1(uptn3), ~ rapandllQ or u.......q . 

All ~1111 canfonn1 lo IEE£696/S-1 00 •INlcfficalloos, comes ~m111bltd, iHlld. s~eh!d, 

l11<,1•nds, S1>1dtr m1oko1, Gold tllfltl clJ, aild with 10 da~ reblrn privi1ed~t, Orie ruly Year 

Gu1r1n1H. 

Dolivll'(. 3 ro S dop. Dnkring~ MC. Visa. or C,0.0. (add 56.00 for C..O.D.I. Pleu• l'lfll to our 

Alls ln old11 im11S al Byt1 lu1 more al our j)IOdliCIJ. lllinoi.J rnidt11ll .dd 5 'l' HIM t•:i. 


OEAlER DR D.E.M. PRICING AVAILABLE. P.O. Box 908 
S. 	C. DIGITAL, INC. 1240 N. Highland Ave., Suite 4 

Phone: (312) 897-7749 Aurora, lllfnois 60506 

Clrdo 396 on Inqu iry card. 

For Computer 
and Calculator Users 

1. Pe cbm Basic by Richard Haskell.·step by slap to lop-down 
programming. Uluslrated. 154 pp. $12.95 
2. Apple Basic by Richard Haskell. Illustrated guidebook on 
programming that Is easy to use. 183 pp. $12.95 
3. Interface Projects for the TRS-80 (mod Ill) by Richard C. 
Hallgren. How to u1rnze lhe computer's computational and oonl rol 
capabilities. 152 pp, $12.95 
4. Basic Programs for Home Financial Management A Syslem 
of Complete Programs and Documentalion for Money Manage· 
rnenl, Credll Con trol, Ma1or Asset Management, & lnvesimenl 
Analysis by W.. B. Goldsmith, Jr. 314 pp. $12.95 
5. Probability by Calculator Solving Probabilily Problems with 
the Programmable Calculator by Pe1er W. Zehna. Over 200 
examples, problems, e)(ercises. 192 pp. $9.95 
6. Interface Projects for !he Apple II by Richard C. Hallgren. 
Easily built projects help you discover computer capabilities as lhe 
project is constructed 172 pp, $12.95 
7. PASCAL a considerate approach a beginner's guide to 
effective and ucid programming In Pascal by Oavtd Price. No 
programmfng expenence is assumed, 198 pp, $9.95 
8. Programming the Tl-55 Slide Rule Calculator by Snover and 
Spikell. E><plalns now anyone can solve finance and scienlillo 
problems on lhe calculator. 117 pp. $7.95 

All paperbacks above published by Prentice-Hall.

lr~i:~Ji':.~~.=:~.~.::.;::,:~~-- -.;.~-f.41i 
Please send me ________________ cop~s 1 

I ol book II 1 2 3 4 5 6 7 8 1 

:Ctie<:K or ctcdll card: MmerCard cJ Visa C Amer. Exp.C : 

1Acc;I. No 	 E~p1res 1 
IName 	 I 

:Address j 
IC1y to1 ip I 
IMd applicable sales taM plus S2 50 postage 31\d h.andhng for 1he ltrst ooo~ . S1 00 lorl 
l~~~_!'.!:!!;a~~ _ ______ _ ___ __ ----- __I 
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l.i.s.ting 2 ccmtinrreiJ,~ llEGIH 
TITLE; 

~ 
3 
... 

~ CONST RAflDEC = 57. 2; 
6 

i" 1PROCEl!lU:RE HEWFRAHE;; 

1IMR AiD!JA:NtE : BUillEAtH 
~ 

S : STRING;'~ 
~ P[ll.. : Rf:AU 
~ 

~ 11E1GIH 
( t CllMliBHS AROUND IJiB.JECT *-)~ 

'iii PEHCOLOR ( HllNE H 
il!OVETO (ts, Jl.S:3 l r 
UST1RING (' PERSPECTIVE VIEW Of ,;; . H 
WSTR me (mi..JcrnAME }; 
,HflVETO .C 10, 174 H 
STR <ROUll!D <PtRAI!i!IEG ) r S ) ; 
WSTRrnG (' PITCH = ' H 
WSTRrnG ( SH 
1110\i'HO ( 1301174 ):i 
STR ( Rmm.o (Hi'RA.[IDEG ), s H 
WSTIRme (,HEA[I Hf[; = , )j. 

WSTR rnG ( S ); 
HOVETO ( l (h 2 H 
WSTRUl'G ( , B:L:lTT(lN tl ums - :I:() FO~: )J ; 

U. Uf'rt;AJE COl'1NBH S - CHECK IIUHONS 
REPEAT 

l10VETO { 178, 2 )1 
Msrnrnc { ' , J ; 
l'IO!JHO <178 r 2 H 

PillL : = PAD'lilH 0 )/2S5;3t;O- Um; 

STFt ( ROUND t Pl!L } r S ); 

WiSTRHfG ( ' P= ' >7 
~STIUHG ( S ) :i 

tlOVETO ( 227, 2 >; 

PDL := ;f',ADDLE< 1 }/25St36 0; 

STR € RCIUHI1 ( PDU r S ); 

WSTP. Il'fG' ( ' H:=-' H 

~5TRHIG. ~ 5 H 

ADVAt-lC.E ~ = El IJHO~ <0 ); 

lIDHE := BUTTON ( 1 ) i 


UHTIL Al•IJ ANCE OR [IOHf; 

F1LLSC::RE.EH ( ErUrCI< ) i 


Dm; 


RIEADDAHH 
I 1NIHUiRRE ~;: 

REPEH 

IIRAlH 

NEWFRl'tM!E; 


uwnt r•oNE; 

p,AGE ( OUTP•t!l'T ) ; 

1EXT110DE ; 

WRilEU~;: 

WRlHtN ( 'l!ot-lE••• ' H 
EHiD. 

Listing 3: A Pascal program tf1at stores 
dala for use by Ob;ect3'd. lhe program 
giverr iri liS'ling 2. 

~ } 

Pflll&R.AH f l LEWliJ TE ; 

U PROORAll 10 Jl'j5£fi!T DATA INTO A IFilf U 

Wllit 
FilEl'IAKE : STRI~G; 

Dl SiK : flLE OF REAU 
1111111.BER : llEAU 

BE'1N 
llRHELH; 
lilltlTIE 4' NA!tE OF. OBJECT ( HLE H' ' ) 1i 
READLli <FILDlA.HE H 
llRHELN I '< CMTL-C > lDi STOP' )ii 
lilRITEUU 
REURJJE <llISKrFILBIAl1E >r 
111EPEIAT 

READLH ( N!JHBER )r 
IUSKt := llUIUIE:R; 
PUT <DISll: >1 

UKHL EOFi 
CLOSE CDISK, lOCKl i 

EJID, 
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Circle 81 on Inqu iry oa rd. 

ONE KEY WORD PROCESSING 
on your TELEVIDEO '~ 

with WORDSTAR '"' and. 

Nu "' 
s999sKey 
Masrercard 

'"-- / Visa 

• 	 Nu Key '"' Automates the 36 most 
commonly used word processing functions 

• 	 Adds one key capabilities to 
TELESOLUTIONS , .. 

• 	 Comes complete with I 4 new matching 
keycaps 

For your TELEVIOEO ' "' "150, TS-800, TS·SOOA, and TS·802 

PLEASE SEND WORDSTAR SERIAL NUMBER TO: 

Business Solutions, Inc 
91 W . Long Lake Rd ., Suite 14 
BroomfJeld Hifls, Ml 48013 
1313) 540-3360 

DEALER INOU lr?IES INV ITED 

tf.t.l YIUU.l & ru.L\.Otu r!ON\'"'or 1fl r v C'/WO!lmtA• ' ' . O"' YILtilUl "IJOI l!JT"..ifl\llLJNAL 
"'"YIM{)( 1'1..1\INE.~~UTiOt'I\ ' 

$495. 


SBC can be redundant!! 
D Z80A 4MHz, 64K RAM, 2K ROM 
0 2 serial, 2 parallel, 4 timer ports 
0 Bi-directional inter-processor channel 
D Mult i-processor architecture capability 
D Redundant processor manipulation 

capability 
D Matching double-density disc controller 

with SASI 
D Application note for system configurations 

•IJlllllt.- JC SYSTEMS (415) 657-4215 
VV' 1075 Hiawatha Ct. Fremont , CA 94538 

For The Best In 

Price, Selection and Delivery 


Call Now 

TOLL FREE 


800-368-3404 

(In VA, Call Collect 703-237 ..8695) 
AMPEX•INTERTEC•TEXAS INSTRUMENTS•GENERAL DATA 

COMM.•ANDERSONJACOBSON• C. ITOH•OUME •BEEHIVE • 

DATASOUTH•DIABLO•CENTRONICS • NEC •PRENTICE 


h\ltd;t•f.. 
INTERTEC SUPERBRAIN II 
Ei4KOO· . . . . •. 
64KQD· I ' 

64K so· (96TPI) . • • 
"[lncludns M/SoU BASIC) 
ODS ·IOM~ 
(Hard Olsk) leUli¥iiQl9i 
bYNA.BYTE , .•..••..•. . Call 

l:J;O: ffi!J... 
NEC 
7710 . $-2196 
7715 Call lor Spe<:lal Price 
7730 S2196 
mo Call lor Spacial P11ce 
7725 ,C11ll far Spe01al Pnae 
Sid Forms Tractor $ 200 
3510 S1 390 
3510EX Call ror SpeclaJ Price 
3515 .. , , .$ 1395 
DATA.SOUTH , Call 
DIABLO 630-A102 S1995 
630·R 110 $1795 
!i30.A153' , . S1745 
· 11or IBM PC . APPie II. TllS-801 

630-R 55 . Call 
630·K104 (KSR) . . S2385 
620-SPI $1195 
OUME 
Sprln l 9 , 35-KSR 51840 
Sprlnl 9. 45RO, L m. Pa n $1845 
Full Panel $1969 
Spnnl 9, 55 F.P.Ex.Mem S2186 
Sprint 9.5SRO.L1d E~ em $2095 
Bl.·Dlr . Forms Tractor ,S 199 
CENTRONICS: 34136 , . , . Call 
TERMINALS 
AMPEX 
Dialogue BO S 699 
D•a.logue BO ( 4 pgs I S 939 
8E.EHIVE (SMART 01,SPLAY) 
DMS Call 
DM5A Cal1 
DM3 10(3 101 Emulator) ca11 
DM 3270 (3270 Emulator) Call 
Protocol Conver1er Call 

C. lTOH 
Cll 10 t 
TEXAS INSTRUMENTS 
745 Standard 
745 Std (Reconditioned) 
765 Bbl M 'my . . 
7B5 S1andard 

810 Basic 

810Pac~aye 
820 Packa.ge RO Package 
820 J<SR PacKl!ge 
S40 R08as1c 
840 RO f.ractor F"d Pkg 
940 Video Ed 'lr 

1.•t.1.13 ~FJ 
PRENTICE STAR 300 Bd 
GOC t035J l 
1200-9600 Baud 
Star Muxes 

l·lf1+i·];ll'Hf-1' 
OUME 

$1350 

S1390 
Call 

. . Ca ll 
Call 

51248 
$1439 
S1610 

Call 
s 795 
$1059 
$1570 

. $ 	 124 
- 189 

Call 
Call 

Dala Trak 5 5300 or 2 tor S549 

Dala Trak 8 . $525 Or 2 for S999 

SOFTWARE 
BISYNC-3760 . 
Wordslar 
Dala Siar 
Ma.ii Merge 
Spell Guard 
Plan 80 
Pian 80 Revised 
Super Cale 
Worc;l.slarOBM P.C.J 
Mall Merge (IBM P.C.) 
d Base II . . , . . 
Catc51ar 
SuperSorl . 
Nevada C-Obol 
CIS Cobol 
Forms II 

.s 769 
.Ca ll 
,Cal l 

.. Cell 
s 229 
s 249 
s 319 
s 249 
s 269 
s 99 

.s 529 
, c au 

Call 
. $ 	 176 
s 749 
s 169 

Special! While They Last! 
SOROC TERMINALS 
10 120 r.g,,.,grnt1""''*..,"'""'f""ft'*. 

NOTE IBM oM 81>'•01>ghS co111p11rtlle la< m•nlllsa>1a1lobJe Please .,qu11e 

In addI Hon . we can make EIA RS 232 or RS 449 cables to your 
order. and supply you w lh ribbons. p rlnlor s1ands, prlnl 
wheels. thimbles lor all pnnters listed. And many many more 
items, CALL NOW. 

All 11 ms shipped l•O•ght CO llOCI 011he1 11 1 01~ r lre.9111 Ot UPS 
uni s 0 111erw.se ~Jl c1l1ed All p11ces aJreadv 1nrluc1e 3"• cash 
<It co11111 Purt:hase w1 lh cted1I cmtl does nal 1nclud d1scm1n1 
Virc11111~ 1e51cl ms ~Ciel .1 "11 Salets I ai.. For las.1es1deli~!'• sencl 
ct ,·11111.>n ct1e1• m 11n •y 111d1<• n1 "' r1k ·w,, µ, I• 1<ste1 Sony "'' 
I. 0 (.) u rC1!1" AO ~!tu1pmenl 1s n iactory r.ar1ons w1111 nrn1111 
l;1c1urei s w<1ua 111~ 1tmnornd at our dopot ~ P11ces sut1roc1 IO 
' n •l (ll' Wlll10ul nOI Cf' MOSI 1lems 1n S loe~ 

T£Rl'JlftlLS 

[S l 	••••IC[ZJ

Terminals Ter rific , Inc., P.O . Box 216 , Merrifield , VA 22116 
Phone: 800-368-3404 {In VA . Call Collect 703-237-8695) 

Clrcle 232 on Inquiry catd . Clrole 447 on Inquiry card. BYTE Novembtr 19&l 499 
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Listing 4: Changes for the BASJC program in listing 1 t/iat will produce a perspective of 
a dodecahedro11. 

430 II( P, l.) ~ o • II ( P , l): V( P , 2 ) 6 • \/( t', Z): V( I', J) G • II( l', 3) 

l CIOO VTAH 21: H1'AB 4t PRH~'J.' " l'ERSPEC"l'lVE 0•" A OOO~L"Af1EUHOW' 


Jonuo REM - llUMBf.11. OF 11Eli1'll..'ES-­
j()Oi0 IJl\'t l\ lo 

JIN'lO REM ---~R'l'EX COORDl NA'l'ES- ­
JIJU60 DA'.rA O, -. l5G8 , . 934 2,. 5774, - ,STM,, !> 71 


JUUOO OA'l'll. ,9)4 2 1 0, .lS6 D1 ,!>n 4, , !i'/7'1 , ,'.>77 4 

10100 DA'l'I\ O, .1568, .934:! ,- ,5.,74 , .!i714, .577<1 

10120 OM'i\ -.93 42,o, . 3568, -.5774 ,- . 5774, .5771 

~Ul40 DA'fA -. 35u~. -.93 42,0 1 .J56H, - .9l'12,0 

Jl,HGO DAT A . 3568, .93 42 ,0, -, 56~, .9J 42 ,0 
10100 DATA -. 577 4 ,-.5774, -.5 774 , 0 , • .3568 ,-.~l '\L 

JU200 DATA .5714,-.5774,- . !>774 , ,')342 . o , - .J56a 


J0220 OA't'A ,57?4, . 5774 ,-.SIH,O,. 5G9 1 - .9H2 

0 ·IO DATA -,577 4 1 . !>774 1 - . 5774 ,-.9342,0,-.3Sbll 


~ lOUU R£H -- llUMBl:!R OF ~DC.ES--

J 1020 DATA 40 

10 '1 0 REM - EDl..'E'S - ­

3.J.060 REH --NEG. EDGES START n-W CURVE­

llOOO DATA -l,2,3,'1,5,6 1 7 , S,l,5 

>1100 OM/A - 1.4 1 lS,16,I.1, 19 1 19 1 20, l.3 1 l 4, l .B 

Jll2U DATA -B,9,10,2 

lU~O OA'l'A - 13,9 

JllGO DATA -1S, l0 

Jl.180 DATA - 4 1 l-l,12,6 

11200 OATA - 1?111 

11220 DA'l'A -19,12 

J i.240 DATA -16,3 


1260 DATA -7,20 

ll200 END 


listing 5: A Pascal program that displays an accurately proportioned model of a DNA 
molecule. 

PROGRAH MAt<EI1NA; 

<•PROGRAM TO COMPUTE DOUBLE-HELIX *)
(I ANDREW PICKHOLTZ - JAN 19B1 *> 

USES APPLESTUFF,TRANSCEND; 

CONST 
(*DESCRIPTION OF DOUBLE- HELIX*> 

<*SEE J,D.WATSON, MOLECULAR BIOLOGY OF THE GENE*) 

<•SECOND EDITION, PAGES 261-262 *> 

<*ALL UNITS IN ANGSTROMS *l 


RADIUS = 10; 

HTURN = 34; Ct HEIGHT OF ONE TURN *l 

N'NPT =10; Cl NUHBER OF NUCLEOTIDES PER TURN tl 

OFFSET = 2.402; <*OFFSET FOR SECOND HELIX IN RADI ANS ~) 
Pl =3.1416; 
CHPA = 0.1569; <* CM PER til~GSTROM FOR MAGNIFICATION *l 

IOIUCL = 15r <*HALF NUMBER OF NUCLEOTIDES TO DISPLA 


VM 
HUCL : -NNUCL •• NNUCL,
r,J : INTEGER; 
[lISK : FILE OF REAU 
COLOR : REAL; 

listing 5 co11 li•rnerl 011 µage 502 

500 Novun.bu 1!132 ® BYTE Publiat:1a11S Lnc: 

Text continued from page 492: 

angular parallelepiped (a prism 
whose bases are parallelograms), i.e. , 
a block. Listing 4 has the changes that 
should be made to projecl a dodeca­
hedron (a soud with 12 faces) instead 
of a block . To produce a full-screen 
dodecahedron, you must mu1tiply the 
data elements in lines 30060-30240 by 
6. Once compiled, the Pascal pro­
gram in listing 2 will display any ob­
ject that is represented in a disk fiJe . 
The program in listing 3 will load 
data into a file. 

Objects can also be created by the 
computer. For example, listing 5 con­
ta ins a Pascal program that will 
create an accurately proportioned 
modeJ of a DNA molecule . The dou­
ble helix is represented by 62 vertices 
connected by more than 100 straight 
lines. 

Photo l is an actual phot graph of 
a real dodecahedron. Photos 2 
through 6 show examples of the use 
of the programs. Pho~o 2 displays 
computer-drawn perspectives from 
various viewing positions. Similarly, 
photo 3 shows the wire-frame per­
spective of a block . P hoto 4 shows 
drawings of an object that you are 
more likely to encounter, a house. 
You can see that these photos exhibit 
the properties of true perspective that 
were shown in figure 4. The DNA 
molecule shown in photo 5 is even 
more interesting. The orientation of 
the double helix displayed in photo 5a 
is like those found in many text­
books . 

Pascal draws an object significantly 
faster than does BASIC. On the 
system used, however, the speed at 
which the object is drawn and the 
screen erased is not nearly fast 
enough to produce the appearance of 
smooth motion, let alone freedom 
from flickering (this would require a 
minimum of 30 frames per second) . 
Thus, although the programs have 
the inherent capability of displaying a 
continuous change in view of the ob­
ject, either a faster machine or a more 
efficient compiler, or both, would be 
necessary to achieve this result. 

Extensions, Anyone7 
The most obvious extension to 

wire-frame perspective is to remove 
from the display the Jines and sur­

http:Novun.bu
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Item . lndlana res idents add 4% Spetlgue;rd $229130 M•~ Addres:; 99160 I F1na!Word 5265 

Circle 351 on Inquiry card. 

RADIO 
SHACK 

TRS-SO's 
FUii Line 

WE PAY SHIPPING in the 48 conti nenta l states on prepaid 
orders of $100.00 or more. 

NO TAXES are coUecled on ou t-of-state shi pments. 
WE ACCEPT Visa, MasterCard and Americ an Express, or 

you can save add itlona l money by paying cash. 

TOLL FREE ORDER NUMBER 800/531 ·7466 

Pan American 

Electronics 


1117 Conway • Department B 

Miss ion, Texas 78572 

Phone: 512/581 ·2766 


Telex Number 767339 


Circle 283 on Inquiry card. 

AUTHORIZED 

SERVICE 
r 

':.':.":.':.':.":.":.":.":.':.-:."":.-_":'-------------

Now you can get FACTORY AUTHOR· 

IZED service for your Commodore or 

Atari computer and peripherals at reason­

able cost. Minimize your down time 

frust ration and expense. Extended war­

ranty available for most products, tool 


Micro Computer 

SelVice Center 


CALL 717 ·327-1 450 

477 E. Third St., Williamsport, PA 17701 


COMPUTE!'! CONTROL "Le•l!illl . $749 
· Fall~ (B·Trn I 3159fJ5 'Combe II + IH $1495 
Ul!raso" S159/J5 MK:rD!K>~ !; 3 49 
CONDOR COMPUTER Run11m modi.lie 
Cor>Clor II S51515S MICRO PRO " 
Condor II 5195155 Wo•uSl.il• 5295160 

General 
DIGITAL RESEARCH C•ll IQ/ NEW LOW PAtC ES 
CPIM MICROSOFT 

Mailfng Address: 2 2 Int IMDS·SOO S149135 Sasoc· O $29B 
NDfll15lar (Hor1zan) $149•35 &s.icCom or S929 

Software 
1454 S . 25lh St. Mic•opolio S169135 Fa<1ran·BD $349
Terre Haute, IN 47803 TRSModel !I S15lll45 Cobol-80 $629 
WE HONOR CS.BO S~29M5 M.5or1 .S124 

PLH!O .$429150 Mecfll·BO $1~4VISA and MASTERCH ARGE Cass.a s 98130 Ean.ao $ 84 
EPIC COMPUTER M"91mplmuMalh $224TOLL FREE-Outside Indiana s 89125 MuU!;p80 Sl741-800-457-0517 ;;~~~J~' NORTHWEST ANALYTICAL 
"Moero 6~ 'S!a1 ak 5409/.15ORDER DESKS 
Speoc1ly lang11age) 5229130 OASS(812) 234-9421 INANCIAL PLAN NING ·· nieword" s 75 

8es1 Selection •M.,1MO!le! .5.429150 ORGANIC SOFTWARE 
FR IENDS " Te>c1w~l.!1J Ill $11 1125 Best Servtce 
ACCESS BO I S2491W 'Oa1etioo S:?ti9125 

Write for our famous CATALOG. ACCESS801J S429150 'M •ooo $269130 
Oonlelns many Items not In ad. FRONTIER SOFTWARE PEACHTREE ' SOFTWARE 

l'rol1>,ss.,nnl Gene< I Ledger $399160Slill on ly Sl .00 (refund with pur· 
flme Account"'!! $549150 Accoonts Roo(l•llatll SJ.99160chase) Outside US add Sl O plus Gent-rel S<Jb<u1A1ne S269•5Q Aco:Jun1s Payable $399160

Afr Parcel Postage. Add SJ.SO Aophcauon Ub11 1~ $439150 Peym~ S399/60
postage and handling per each ISA lnl<tln!Ory 399160 

sa.les tax. Allow 2 weeks on SP/law $109 lot P81'11fSO(ln •ddS119 
chec~s . CO D add $3 .00 per item. PASCAL LANGUAGE Sen~ 6-P~hl•ee 

"ascalZ $349''40 CPA .5799160Prices subject to change without Pascal MT 1 V5.5 34291·\0 Prooa11y Mg I .$799160 
notice . All Items sublect to Com!)'' S316r.i!5 Pas51Ve Pa~ron $4"9160
a.11allablllty. SPPOn1 5165115 .Series 7·Peachlree 

K.E'I' BITS SSl~g Tracke-t $3049160Disk Manual Wonlseari:h Sl79l50 AA-Sales Analys<S 51299/60Wllh Oily S!tingBO s 114125 lnwnlory S799/40M11n"3! 
S~1119 60 (SOlltoe) S279 Order En ty .SS!l'.l/40 
UNICORN REDDING GROUPARTlF !CIAL INTELLIGENCE Fin WotO $2$5 "Lri• 5199125Dl!<'1a1 (PAS-J) 51149140 LEXISOFT SORCIM M«1ca1 WAS-lJ c>a49140 ·spe binder 349155 •Pasc:aliM zao 5349140 

ASHTON·TATE ·MICRO AP Pasear M 86188 .$449140 
•dB.ASEll S52!)J50 Selec:tQrlV S2•9MO "Ai: l 6S .5149120 
BAL.CONES Selecto• v S•49 '50 'At;I &a 
~e Boss F01 Aoc Sys1em 51750 seiuoe SW9/40 'Ac! 59 

BYROM SOFTWARE MICRO TAX • ACI B618!1 
-BSTNA 5149 ' level J $24g 
"BSTMS S.149 'Lcvl!ll l S99S ' 

"lrans06 $119l25 
"Supm:alc $269 
SOUTHERN COMPUTERS 
COii la• Ollr ~nbea1Sll1~ low prces 
STRUCTURED SYSTEMS GROUP 
GL. AA AP PA .OE SS49150 
Cati lor otllers 
SUPERSOFT 

s 84120:~:.r511Cll $1 ~9130 
·sssF011,-.,n S219/30 
'F0Hra11 wlRATFOA S2B9/35
·ccompiler $175120 
'nnv Pascal s 00125 
"OtSl<Doetot ¢ 84120 
· Tertr1 I $129125 
TermU $189/25 
ZllOOO Xassemb r 5449/35 
Games & Olhets le"" Cl'lti 
WHITE$MITHS 
CCo p~er S700140 
Pa,;cal (1nc1 Cl S900145 
IBM PERSONAL COMPUTER 
WOrd$13t 32 S300.W 
Mlllimfl<l)e SIO!l/25 
StJpo:.rcalc $2091NA 
V>S>Calc (256K) 5.2291NA 
Op~mlmr Sl!OOINA 
Suiietso~ C · CPiMB6 SSOOtNA 
Peac111ree 

3 Pall GL. AP. AA S59S 

Condor I II Ill CALL 
S1a1pa11 5'1J9 
BSTAM 5, 49 
MOVe·lt S129 
EasyW11er!I S31!; 
Eas~ Speller S15S 
Eai:y F~e• (d Base mgr ) s~ 
Spellbooer SJ551~9 
APPLE II DOS 
WordH<111dlo II .; ·55149 
Broderbuno So~wate 

General Ledger t--1 Al?) 5435 
Pa)'fall S32S. 

Professional Euy;.t.1e• S15S. 
Mfg In e"!O"I Md Con1r01 Program 

T1990. 300 Meg sror~e reQu11ed 
O.s1,.b1.11ed 1n Cobol ol>jeCI code 
Call ror ~lo S20000INA 

;/;n1e 101 i:-a aroo :s 1 00) and otlier llStlngs 

Ava .'ICje to1 Apple wno SoMC11ttl I 7 

Circle 197 on Inquiry card. BYTI! No'lombor 1982 501 
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TI 

"SILENT 745" 


Terminals 


Over 200 terminals 
in excellent condi­
tion (light commer­
cial use) under 
continuous Texas 
Instruments main­

, tenance. Available 
immediately-free 
delivery. Call col­
lect for more infor­
mation. 

Russ White 
Multi List Inc. 
(212) 991-6015 


Listing 5 conlinued: 

PROCEDURE DUMP (DATA REAL); 
DEGIN 

DISKt != [IATAi 
PUT (DISK H 

ENDi 
BEGIN 

ltkITELNi 

WRITELN ( JWRIT!NG' )i 

REWRITE <PISK, I DOUBLE-HELIX' H 


(*NUMBER OF POINTS S> 

DUtlP ( 2*< 2*W~UCLt1 )) 1 

FOR NUCL := -NNUCL TO NNU CL DO 

9EGIN 


( * FIRST HELIX *> 
DUMP ( CHPAtRA!IIUS* COS<NUCL*2*PI /NNPT)) i 
DUMP <CMPA*RAilIUS* SIN< NUCL:t:2*PIINNPT >) i 
DUMP <C MPA*HTURN/NNPT*NUCL); 

<* SECOND HEU X *) 
DUMP <CMPA*RADIUS* COS<NUCL*2SPI/NNPT+OFFSET)); 
DUHP !CMPA*RADIUS* SIN<NUCLa2tPI/NNPT+OFFSETlll 
DUHP <CHPA*HTURN /NNPHNUCL }i 

END; 

<* NUHEER OF EDGES t) 


llUKP CStNNUCL ) ; 

FOR J := 1 TO 2*NNUCL DO 
BEGIN 


I ;= 2lJ- U 

DUl1P ( - I )i 

DUMP ( It2 H 

COLOR :=<<RANDOM MOD 4>+1 )/10;

DUMP ( lt3tCOLOR); 

DUHP ( It1 H 


END; 

CLOSE (OlSKrLOCK); 

WRITELN ( I DONE I }j
•• I 

END, 

faces that should be hidden, as shown 
in photo 6. A first -step to accomplish 
this task of hidden-line removal is to 
define the faces of the object. We can 
do that by discarding the data struc­
ture represented in figure 7 in favor of 
the data structure in figure 6. The 
next step in hidden-line removal. is to 
determine which faces shield the 
others. 

Many methods of hidden-line 
removal are available. All require 
much more computer time than the 
wire-frame representation. One pro­
cedure, the depth-buffer algorithm, 
requires that the depth of every pixel 
on ~he screen be recorded. Before 
drawing a new point into the screen, 
the depth of the point to be clisplayed 

is compared with the depth of the e)(­

isting pixel. The new point will be 
drawn only if it is closer to the 
observer than the existing screen 
point. Although this algorithm is 
relatively simple, it requires an enor­
mous amount of computer memory . 

Another method of hidden-line 
removal, the priority algorithm, re­
quires that all the faces be sorted in 
the order that they are to be drawn 
into the screen. Thus, the faces in the 
foreground will block the faces 
behind them, since the foreground 
faces will be drawn last. O ne draw ­
back of the priority algorithm is that 
it cannot draw cyclically overlapping 
polygons. 

Wire-frame perspective could also 

502 N""emhu 19!2 Cl BYTE PuhUcatlono Inc: 



Photo 1: A real regular dodecahedron . 

Photo 2: A 5creen representation of a wire-frame dodecahedron . The uideo .monitor was connected to an Apple If. 

be extended to draw curves rather 
than just straight lines. The Bezier 
and B-spline methods are among the 
many techniques for interpolating 
curves with a finite number of points. 

The interposition of two perspec­
tive views of an object from slightly 
different positions can create the ef­
fect of stereo vision. One view could 
be drawn on the left-hand side of the 
screen and the other on the right­
hand side. Alternatively, an anaglyph 
(a stereoscopic picture using two dif­
feren t colors, similar to three­
dimensional movies now being 
shown on TV) can be produced by 
drawing one view in one color and 

the other slightly displaced view in 
another color. Of course, viewing 
glasses with correspondingly colored 
filters would be required to perceive 
the stereo effect of the anaglyph. 

Many more difficult problems pre­
sent themselves when searching for 
further extensions to the wire-frame 
perspective. Extraordinary realism in 
three-dimensional graphics can be 
achieved by including more of the 
physical characteiistics of real ob­
jects, such as shading, shadowing, 
texture , reflectivity , and trans­
parency . These characteristics c uld 
aJI improve the realism of a 
computer-drawn scene. Although an 

artist could produce a painting with 
all these characteristics, the 
computer-drawn scene could be 
manipulated interactively to present 
various alterations to the observer, 
such as different viewing angles, 
changes in scale, and even topological 
transformations of the scene. 

Conclusion 
The new generation of microcom­

puters that is now entering the 
marketplace will provide an abun­
dance of opportunities for writing 
and viewing computer graphics. 
More powerful processors, higher­
resolution monitors, and greater 
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Photo 3: Perspective view of a block from a variety of angles. Negative pitch produces views from above, a11d positive pitch produces 
a view from below. 

Photo 4: Perspective view of a wire-frame house. 
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Photo S: Perspective view of a double helix. The obseroer's line of sigl1t is perpendicular 
to the a.xis of th e double helix, and then down the axis of the double helix. 

Photo 6: Perspective of a block and a dodeca/1 edron with /fries tliat would be hidden by 
opaque surfaces removed fron1 th e represe11tatio11 (photos were mar111ally produced). 

memory-addressing capacity will 
enable programmers to use some of 
the techniques that were impossible 
on an Apple ll. The same im­
provements will make computer 
graphics more exciting to both 
sophisticated and naive observers. l 
hope that this article not only in ­
terests today's Apple II owners, but 
also encourages them and others to 
write software that exploits the im­
pressive graphics capabiHties of the 
new machines. • 
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Microvec 

The Other Type of Video Display 

If you look closely at the video 
games in an arcade, you will see two 
main types of video displays. The 
"other" type of display is called a 
vector-graphics display (of course, 
the most common display !s the raster 
type that operates like an ordinary 
television) . The vector display is easi­
ly recognized because the displayed 
image is formed by line segments 
called vectors. The image resembles a 
stick figure or an engineering draw ­
ing. Because no low-cost vector dis­
plays are available commercially, 1 
decided to design and build one for 
myself. 

This article describes how the 
Microvec un it operates and how to 
build one . For less than $225, you can 
have a complete, stand-alone vector­
graphics controller that can produce 
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images like those in photos 1, 2, and 
3. It will accept commands to draw 
lines with endpoints anywhere on a 
256- by 256-elemen(- grid, and it can 
display any one of four ''pages" of 
video information stored in memory. 
By connecting the control1er to a 
common oscilloscope, you will have 
a vector-display unit that can be 
hooked to a11y compu ter. Interfaces 
specif ically designed for use with the 
S-100 bus and the Radio Shack 
TRS-80 Model 1 computer are also 
described in this article. 

T he Arcade Syndrome 
Whenever I finally tear myself 

away from a video-game arcade, I 
consider myself lucky to have any 
money le.ft. By the time 1 arrive 
home, l'm ready to start designing my 
own video game. I have come to 
rea1ize, however, that TRS-80 BASIC 
is too slow at handling graphics for 
m)' purposes; the only way to write 
an interactive real-time game that 
uses graphics extensively is to use 
machine language-a tedious process 
at best. Even worse is the limited 
resolution (128 by 48 piclure ele­
ments ) that the T RS-80 has to offer. 
Though other computers with higher 
resolution are available, I have found 
that the raster-scan display r as 
employed by all current home com­
puters, can be dlfficult to use. 

Raster Scan versus Vectors 
A raster display is formed one line 

at a time, from the top of the screen 

to the bottom (about 525 horizontal 
lines for a standard TV picture). In a 
high-resolution raster-scan display, 
the image is formed by turning on 
many smal.I dots, called pixels (pic­
ture elements). Because so many pix­
els are in a small area, the eye blurs 
them into what appears to be a solid 
form. Many raster•scan displays are 
available for personal computing use, 
and the price depends on the type and 
resolution of the display desired. 
Even though raster-scan displays are 
widely used, they are not ideally 
suited for all display applications . 

In a vector-display system, an im­
age on the screen is made up of in­
dividual line segments, rather than 
dots . A display of this nature is com­
monly fo und in an arcade as part of a 
game. This kind of display is also 
used to produce schematics, struc­
tura1 outlines of a building, and can 
even be used for the complicated task 
of rea1-time aircraft simulation. Its 
main advantage over the raster-scan 
technique is simplicity of use: only 
two points must be known in order to 
draw a line; in a raster-scan device, 
the line is composed of many pixels, 
each of which must be kept track of 
individually and tumed on or off. 

With a vector display, the host pro­
cessor only needs to send the starting 
and ending points of a line, which 
leaves the host processor with much 
more free time. Rapid animation can 
be achieved through the use of a 
vector-graphics display by employing 
this extra computing time. 



The Problems of a 
Vector-Graphics Display 

The major drawbacks to designing 
a vector display are twofold. The first 
problem is refreshing the display in 
sufficiently short time intervals to 
prevent the vectors from flickering. 
The solution to this problem is the use 
of a dedica ted microprocessor buil t 
on the same board as the vector-dis­
play controller to hand1e the refresh 
and 1/0 (input/ output) operations. 
An alternate solu tion to this problem 
would have involved the use of 
discrete integrated circuits or OMA 
(direct memory access ) techniques; 
this increases the complexity of the 
circuit greatly, nearly doubling the 
number of parts required by the 
dedicated microprocessor approach . 

The second problem is that the 
display used is not like a normal 
television . 1nstead, a vector-graphics 
genera tor needs an x-y-type display. 
Fortunately, a low-grade oscilloscope 
can be used, but it must have a z-axis 
input that will either blank or in ten­
sify the display. (l had an old Heath­
kit scope that was just si tting idle; it 
serves as a fi ne display for the con­
troller described here.) The band­
width of the scope is not critical. As 
long as each channel is rated for 100 
kHz or more and both channels are 
DC-coupled, it should work fine . 

General Overview 
The basic outline of the Microvec 

unit is shown in the block diagram in 
figure 1. The microprocessor is 
responsible for sending coordinates of 
every vector's endpoints to the DI A 
(digi tal -to-analog) converters. Coor­
dinates of the beginning point are 
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Figure 1: Block diagram of Microvec. The ZBO microprocessor accepts commands from 
a ltost computer system in tire form of endpoint coordinates for vectors to be drawn, 
and trans fers t/1em periodically to digital-to-analog converte rs tliat drive vector­
generating circuitry . 

Photo l: Images produced by Microuec. These two photos are freehand "doodles" 
drawn by the 1mthor with a TRS-80 Level II BASIC program. The combination of a host 
com puter cmd the vector con troller's dedicated ZBO makes a very flexible and powerful 
system . 

Photo 3: An image drawn by tlie STICKS 
program . This is a vector-scan version of 
a program commonly used to demon­
strate t/1e high-resolution mode of Apple 
11 computers. (See listing 4.) 
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Photo 2: Circle-forms produced by the LCIRCLE program . These images were designed 
by simply specifying different parameters before nm11i11g LCJRCLE. (See listing 2.) 
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Figure 2: Scliematic diagram of tlw Microvec system. Figure 2a. the main part of the system, contains tl1e m icroprocessor. memory, 
DI A converters (digital-to-analog converters) , a11d uector-ge11erati11g circuitry. The microprocessor refreshes t/1 e display by repeated­
ly sending all the coordinates in Ore current memory page to the DJ A converters. (Four pages of memory re on board; each ca11 con­
tain 255 vectors.) When the first part of a vector's coordinate is sent to th e DI A converters, a voltage is produced that is represen­
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Figure 2a conti1wed on page 512 

tative of the starting point of the vector. A series of capacitors is charged to this voltage through n set of CMOS transmission gates . 
When the second part of the uector's coordinates is presented to the DI A converters, their output voltage becomes representati-ve of 
l/1e endpoint of the vector. and tl1e voltage on the capacitors changes to this new value. The state of the transmission gates is changed 
so that the changing voltage on the capacitors is used to drive the display device (an oscilloscope). 
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(Figure 2a continue.d ) 
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Photo 4: Clock signals for the Microvec 
systert1. The upper trace is the 4-HMz 
system clock: the lower trace is the ad­
justable refresh clock. The refresh clock 
determ ines how the proce.ssor div ides its 
time between refreshing the scrium and 
processi11 g tire host computer's C0 "1 · 

mands . 
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converted to an analog voltage and 
passed to the vector generator, as are 
coordinates of the ending point. The 
vector generator does the actual 
drawing by varying the .x and y 
voltage inputs to the oscilloscope so 
that the trace starts at one endpoint 
and finishes at the other. The micro­
processor also accepts input from the 
h ost computer, which issues com­
mands concerning what lines to draw 
or erase. The microprocessor then in­
terprets the command and adjusts the 
memory and display accordingly. 
The memory for this unit is divided 
into two major subsections. The first, 
RAM (random-access read/ write 
memory), is a place where the micro­
processor stores coordinates for the 
lines to be drawn . The other type is 
EPROM (erasable programmable 
read-only memory), in which the 
microprocessor 's control program 
resides . 

Circuit Description 
The complete schematic diagram 

for Microvec is shown in figure 2. 
The clock circuit for the system is 
made up of three inverters (from 
IC16, a 74LS04 hex inverter) and RS, 
R6, C2, and XL The 8-MHz signal 
generated is then divided in half by 
IC22, a 74LS74 dual flip / flop. The 
resistor R4 is necessary to assure 
proper operation at 4 MHz. Pin 5 of 
IC22 is the master clock signal that is 
sent to both the microprocessor (1C2) 
and ICl, the PIO (parallel input / out­
put) interface. The 555 timer, IC40, is 
the NMI (nonmaskable interrupt) 
dock. This controls the refresh rate of 
the display. At the 4-MHz system 
clock speed, a good refresh rate is ob­
tained if Rl is 10 kO. See photo 4. for a 
look at this signal . The value of Rl 
may be decreased, but this will 
degrade the speed of the 1/0 opera· 
lions . (In fact , if Rl is set too low, the 
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Write for our SAVE 40% complele list . 

5 1 J' 11 Spoclly ooh. Pric>o/10 
/4 10or 16HC'lor 

MD525 1 olde/dbl don• . , . • , , , • • , . U7.30 
MD560 2 1ldu/dbl deno ••. , . • . • ...40 ,30 
MD577111do/77 track •• , ., • . . ,, • . 37, 10 
MDSS7 2 oldH/71 llec:k ., ..• ,,, •.. 47.50 

8 • • Crl!lcotly Cortfnod 
Solt sector 

FD34-9000 1 1ldel1gl dens . . •..•.•• 33 .80 
FD34-8000 1 oldo/dbr deno . , .•.•... 39.00 
F034-4001 2 oldo/dbl den• . , • ••• , •• 46.20 
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grophlcs eJIJemions, ond l<1reet compiler ovaJI. 
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1 1ldeldouble c!enslly 29.50 275Jl0 
2 sldlld/doubla density 34.SC 325 00 
C111meB C~tc~ . ~Only 0•0•1. l'j;riooal CMC~ 
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Learning with Logo makes Logo 

come alive at home or in school 


Leaming with Logo is the ideal intro­ games, quiz programs, and language ac­ co111rib111e,s regularly 10 Popular o mputing 

duction to Logo ror children and adult . tivitie that introduce the learner ro and BYTE magazines. 
Learnini; wit h Logo is ll'ritren lpeqfical/y forWritten for children between the age of more advanced programming concepts. 

11ser. of tile version of Logo a v.doped ar M fT f orten and rourteen, the book is al 0 Special seclions throughout the book tire ,1pple JI and dis1rih111ed bJ• Terraph1, Im:. umJ 
perfect or parents and 1eacher who highlight 1he powerful ideas contained in Krell Software, Inc. It comafll s appendices for rl.st'rs 
want to learn Logo from the ground up each activiLy and warn about common of Apple l o110· arid Tl Logd" . 

or to use this unique language with bugs and pitfalls. For adults, "Helper ' -Ava.Dahle-.--11t--your-bookseller----or-comput---.er -· 
children . Many of the projects and Hints" explain important concep1s more 1tore In Dec. 1982. Or use coupon for 
activities in the book were originated by fully and offer practica l teaching 1J5-<111y FREE examlD11tiool • , • 
children . suggeslions. ,..i ... I 

BYTEJMcGraw·HIJI Book Company 1f I IThe book starts l'rom the absolute T he book feaLUre detailed instruc­
P.O. Box 400, Hightstown, N.J. 08520 Ibeginning with detailed inrormation tions for creating a Logo Procedures 

about the Logo system and basic com ­ Di k (also available directly from the Please $et1d me LEARNING WITH LOGO I 
mands for controlling the Logo turtle . author) tha1 contains sampl programs for 1 S days on approval. I 
Dozens of introductory rurtle design and a number of "Looi procedure " 0 Bill me. If I kcqi th" book, l will pay for ii I 
suggestions offer each learner a way to needed to arry om the projects in lhe plus postage, handling and local tax, within IS I 

days . Icrea1e projects that are uniquely his or book. 
0 Enclosed is my check / money order (including Iher own, while later chapters map out a Demiel Woll lros been i111•0/ved in ed11ca1io11 

tax) McGraw· Hill pays postage and handling. 
rich universe of mathematical explora­ a a rurric11/wn developer, elemewury school H I decide not 10 kccpd the book I may rcium I 
tions in turtle geometry. 1eacl1er , teacher rra iner , and researcher . H e it within IS days for a full refund . I 

ll'Orked /or jive .vears o" a series of Logo The econd hair o f learning with 0 LEARN! G WITH LOGO, S!4.9S 13"ff I re earch a11d de•-elopmem prajecrs os a Logo goes beyond curUe grapltic to (0680570.S) Bll f
member of rile MIT Logo Group. A l presem 

present a set of interactive computer N~ Ilu! is an ediwr wirh B YT£ Public:afions w1d 
Addreu/ Apt I 
Cily/ S1.111c/ Zlp I 

Circle 492 on Inqu iry card. 
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(2b) 

Type Gnd + SV + 15V - 15V + 7.SV - 7.5V 

ZSOA·PIO 11 26 
ZSOA·CPU 29 11 
4044 9 18 
4044 9 18 
4044 9 18 
4044 9 18 
4044 9 18 
4044 9 18 
4044 9 18 
4044 9 18 
2716 12 21,24 
74LS240 10 20 
74LS373 10 20 
74LS373 10 20 
74LS373 10 20 
74LS04 7 14 
74LSOO 7 14 
74LS139 8 l6 
74LSOB 7 14 
74LS32 7 14 
74LS32 7 14 
74LS74 7 14 
74lSOO 7 l4 
74LS85 8 16 
74LS85 8 16 
74121 7 14 
74123 8 16 
1408 2 13 3 
1408 2 13 3 
LM301A 	 7 4 
LM301A 	 7 4 
LM301A 	 7 4 
LM301A 	 7 4 
CD4066 	 14 7 
CD4066 	 14 7-
LM301A 7 4 
l M301A 7 4 
LM301A 7 4 
LM301A 7 4 
NE555 1 8 

Figure 2b gives the specifics of power-su.pply filt ering (be sure to see t/1e power-supply connection table accompanyi11g tl1is figure). 
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Number 

IC1 
IC2 
1C3 
IC4 
IC5 
IC6 
IC7 
ICS 
IC9 
IC10 
ICH 
IC12 
IC13 
IC14 
IC15 
1C16 
IC17 
IC18 
IC19 
IC20 
IC21 
IC22 
IC23 
IC24 
IC25 
IC26 
IC27 
IC28 
IC29 
IC30 
IC31 
IC32 
IC33 
IC34 
IC35 
IC36 
IC37 
IC38 
IC39 
IC40 

Photo 5: Timing signals tliat operate the 
vector-generating portion of the circuit , 
The lower trace is the 4-MHz system 
clock; the r.ipper trace shows the strobe 
signals sent to the enable p1'11 of lC1B, a 
decoder. Tlie decoder prouides four 
separate. properly timed signals to 
operate the latches and transmission gates 
that make up the vector generator. 
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microprocessor will spend almost all 
Hs time doing video refresh , and tbe 
unit will be very sluggish in respond­
jng to commands.) 

The microprocessor does have 
some control over the NMI requests. 
By raising pin 34 of ICl high, the 
microprocessor can override the 
NMis. This is essential to reset the 
system. The pins not shown for ICl 
are part of "port B" and are not used 
in this design; therefore, they should 
be left disconnected. (Any o ther pins 
not shown are not used and should 
a lso be left a lone.) 

The memory, 1C3 through ICU, is 
connected to the address bus. Each of 
these 4044 static memories is con­
nected to one data line . Half of IC18, 
a dual 1-of-4 decoder, is used to select 
either the ROM (read-only memory) 
or the RAM . 

The other half of IC18 decodes the 
strobes that are used to ''fire" the vec­
tor generator. See photo 5 for a look 
at the enable signal on pin 15 of IC18. 
These four pulses are decoded by 
IC18 and are used to load and fire the 
vector generator. First, pin 9 of IC18 
will pulse low , followed by pin 10, 
pin 11, and pin 12, in that order. This 
causes the proper bytes of data to be 
loaded into IC13, 1C14, and lCl S (all 
are 74.LS373 8-bit latches) and then 
sen t on to the D / A converters. IC26 
and 107 (both are types of one­
shots) handle the timing for the vec­
tor generator and are triggered by the 
last strobe , from pin 12 of IC18. 

Because the x and y channels of the 
vector-generator circuitry are built 
identically, just the y-axis part of the 
circuit will be described . lClS is con­
nected to the D / A converter, IC28. 
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Figures 2c and 2d are interfaces to the Radio Shack TRS~BO Model I and the S-100 bus, 
resrecliuely. 

The signal out of pin 4 is a current 
that is proportional to the inpu t value 
on pins 5 through 12. The op amp, 
IC30, converts this current into a 
voltage that should range over abo1Jt 
± 1 volt (V), depending on the gain 
adjustment , R13. The zero-adjust­
ment potentiometer, R12, is used to 
set the midpoint of the D I A converter 
to 0 V . !C34 is a CMOS (complemen­
tary metaL-oxide semiconductor} 4066 
bilateral switch, sometimes called a 
TG (transmission gate) . When its 
control input (i.e., pin 13) is al 7.5 V, 
it acts like a switch that has a contact 
resistance of about 80 ohms; how­
ever , when the control pin is at - 7.S 

V, its resistance is about 1 teraohm 
(101• 0), which is a fair ly good 
disconnection ! The two signals that 
control the TGs, TC1 and TCZ, are 
shown in photo 6. Note that these 
signals are affected by the endpoint­
adj ustment potentiometer, RlO. 
Therefore, the signals in your circuit 
will look like that but will not neces­
sarily have exactly the same timing . 
The four transistors and the parts 
around them are necessary to trans­
Jate the TTL-level signals from the 
one-shots into CMOS levels for use 
by IC34 and IC35 . 

Basically, drawing a line occurs 
through the following sequence of 

Photo 6: Trnnslated signals that operate 
the transmi5sion gates. 

Photo 7: Output voltages that drive the 
oscilloscope. The 5tartirrg and ending 
points for these "ramps" are determined 
by the output of the digital-to-analog con­
verters. 

events . First, both 0 / A converters 
are given a byte representing the 
starting point of a line, and their out­
puts are given a chance to settle. 
While in this state, TGs 1, Z, S, and 6 
are on, and the other TGs are off. 
This allows CB, Cll, C15, and C18 to 
charge up to the voltage produced by 
the corresponding DI A converter . 
Next, all the TGs are turned off for 
about 12 microseconds (µ.s). (Exact 
timing is determined by ICZ7, C4, 
and R9.) 

The D / A converters are given the 
endpoint values and allowed to settle 
for 12 µs. Then, TGs 3, 4, 7, and Bare 
turned on for between 50 and 90 /AS 
(depending upon the endpoint-adjust­
ment setting of RlO). During this 
time, en and C18 either charge (if 
the finaJ value is higher than the ini­
tial value) or discharge (if the final 
value is the lower) . The result is that 
the output voltage takes some time to 
go from the value stored in the capac­
itors to the value being generated by 
the DI A converters. This produces a 
"ramp" waveform, as shown in photo 
7. 
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Photo 8: The built-in test and alignmmt 
pattern . Micro11ec automah·cally stores 
/hli!se vectors in memory whenever It is 
turned on, reset, or when the TEST com· 
mand ls given. 

The charge ra te is determined by 
the difference between the stored 
voltage and the final voltage. IC36 
charges Cll through Rl8, and IC37 
charges C18 through R26 , Since the 
time constant (RC) of both sections 
must be equivalent , be suie CU and 
C18 are very closely matched. The 
last op amp (1C38and1C39) is used to 
buffer the output so that the scope 
will not affect the charging of CU or 
C18. 

Note in the photo that the outputs 
are not linear ramps. lnstead, the 
capacitors charge in an exponential 
fashion (but since they both charge 
exponen tially and have the same time 
constant1 the disp la y seem to pro­
duce straight lines). Only the most 
observant person is going to notice 
that the lines appear brighter toward 
the end of the line segment. Much 
more noticeable is that short vectors 
are brighter than longer vectors; this 
is because each vector is "on" for ex­
actly the same length of time. Tha t is 
why the letters in the words 'TEST " 
in photo 8 are much brighter than the 
segments of the box. Altho~gh this is 
somewhat annoying, it is easy to get 
used to . 

The power-supply reguJators and 
zener diodes are connected in a nor­
mal way, as is shown in figure 2h. 
The two different host-computer in­
terfaces are also quite simple . The 
data bus is attached to the "port A'' 
inputs of the PIO, lCL The lower B 
bi ls of the address bus are monitored 
by IC24 and IC25 (see figw-e 2c and 
Jigme 2d); the I Cs are set up to enable 
I/O when the host addresses port O. 
(lf you want to change this ad<liess, 
simply alter the pattern on the "A " 
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Photo 9: The prototype Mic-rovec unit 
constructed 011 a crud fa tire 5-100 bus. 
Tire aullior chose this metliod because Ms 
Radio Siwek TRS-80 Model I currently 
luis rm interface to llrn s-ioo bus . 

side of 1C24 and 105 pins 10, U, 13, 
and l5+l 

When the host processor writes to 
port 0, the data word is trobed in to 
the PIO; and when the host processor 
reads port 0, bit 7 indicates whether 
the vector controller is ready for the 
next instruction. 1f bit 7 is high, jt is 
okay to send: otherwise, wait untiJ 
the line goes high . If data is sent faster 
than the Microvec unit can handle , it 
will simply ignore any bytes trans­
ferred while it is busy. T herefore, 
always make sure that your programs 
first check bit 7 of port 0 before send­
ing any dal-a . 

Construction 
Power-supply connections to the 

lCs are listed in figure 2. A separate 
listing of the other parts is provided 
in the text bo "A Shopping List" on 
page 519. Make a phot copy of the 
sch matic -and as you attach each 
wire, check it off. That way, if you 
are interrupted or need to leave the 
board for a while, you will know 
where you are when you return . You 
will find that if you are not careful in 
the building phase, you will spend a 
great amount of your time t.Iacking 
down wiring errors; thus, as a word 
to the wise, go slowly and double-
heck every wire. Note that the D I A 

converters have an unusual arrange­
ment of their address pin in that Al 
is the most significant bit rather than 
the leas! significant bit. Make sure 
that you connect the lines as shown. 

As you can see from. pho~o 9, the 
prototype is constructed on an S-100 
wire-wrap board . If you do not plan 
to install your board in an S-100 
system, J recommend that you use 

two separate boards and divide the 
circuitry into analog and digital 
parts. Building the circuit on two 
wire-wrap boards will help prevent 
noise from showing up in the 
genera tor's outputs and will make 
the two sections logically and 
physically separate. (My TRS-80 is 
connected to an S-100 bus through an 
interface board , so l constructed the 
vectef'-controller prototype on an 
S-100 card to operate on that bus, ) 

Here are a few more suggestions 
that may help make assembling the 
board a lit tle easier: 

•All ~he resistors, capacitors, tran­
sistors, and diodes can be mounted 
on DIP (dual-inline package) headers 
or plugged into a socket on the wire· 
wrap board, just like any 1C. This 
makes it easy to try different parts by 
just pulling out the old part and 
pu hing in the new-without any 
soldering. 
•Be sure to use a heat sink for lhe 
7805 voltage regulator and use at 
least one 0.01-microfarad (µfl disk 
capacitor for every other Tn lC. 
T his reduces power ripple. 
• To conduct the x-, y-1 and z-axls 
signals off the board, you can wire 
diiectly to the pins of a socket, and 
then plug in a 16-pin DIP jttmper that 
has flat ribbon cable already at­
tached , Simply connect the free end 
of the wires to BNC connectors and 
m o1.1nt them in your enclosure. When 
you need to work on the board , all 
you need do is unplug the DIP header 
and pu ll the board out of the bus. 
• Note that both blanking and inlen­
sify signals are provided, although 
only one will be needed. 

Make sure that you buy ZSOA 
4-MHz-rc:rted parts. At the time of this 
writing, no 2716 EPROM is rated for 
4 MHz, but a 2716-1 has a 350-nano­
second (ns) access time and should 
work fine. After I built my board, I 
substitu ted parts rated at 2.5 MHz, 
and they seemed to work fi ne at the 
4-MHz rate; but there is no guarantee 
that this w ill be the case for all 
2.5-MHz parts over even a narrow 
temperature range. 

Software 
The program I have written to 

diive Microvec's ZBO divides the 
available memory into 255-vecl'or 
"pages." This allows the user to 
display or work on any of the four 



pages independently. In this arrange­
ment, the available memory is almost 
completely used. The memory or 
storing vectors could easily be ex­
panded to 62 pages; however, that 
many extra pages would force the 
design to occupy several boards. Any 

ne of the four different pages can be 
displayed while the user is editing 
that page (or any ther page). This 
leaves at least two pages for storage. 

Editing functions include com­
mands for adding a new vector, 
deleting a given vector , clearing the 
entire page, deleting the las t vector, 
and much more. See table 1 for a 
summary of the commands. 

Figure 3 is a representation of the 
points available on the s reen. If you 
want to draw a line across the bottom 
of the screen , you would need to send 
the allowing sequence of oytes: 
4,0,0,255,0 (the first byte is the com­
mand - in this case, draw a line; the 
following 4 bytes give the starting 
point [0,0] and the ending point 
1255,0)). To erase that line , you could 
send the command 5,0,0,255,0; or 
you could simply send the command 
to delete the last vector: 6. This 
would have turned off the one Une 
that was lit. 

The commands DRAW, UN­
ORAW. CLEAR, and DELETE affect 
the MPAGE, which is the page you 
are editing. Use the command MODP 
to chang the page number you want 
to work in. Initially, MPAGE is set to 
page 0. Use the command DISP to 
s lect DPAGE, the page you want 
displayed. DPAGE is initially set to 0. 
lf you draw a line on one page and 
a.re displaying another, the displayed 
image will not change. The only way 
to watch the unit add or delete vec­
tors is lo set MPAGE and DPAGE to 
the same number. 

The command TEST is the only 
c mmand , other than RST, tha t will 
affect the display even if MPAGE and 
DPAGE are not the same. It produces 
the image in photo 8 by putting the 
vectors in memory; it does not reset 
the un it. The RST command doe , 
however, reset the unit. Whenever 
Microvec is turned on, or reset to its 
inltial state, it automa~ically performs 
a TEST command. Thus, the effect of 
RST is to both reset and test the unit . 
H take a special command sequence 
to accomplish the RST function; 
0,0,0,0,7,15. The "15" is a simple 
form of insurance; should a "7'' code 
be sent accidenta.Uy , nothing will 

A Shopping List 
As a help, lier is a condensed shopping list of necessary parts. The prices sltown 

in this list are approximate and repl'ese11tative of pnrts cruailnble througli mail-order 
ads in various issues of BYTE. Since this t1rticle was written, the pric s will almost 
certainly haoe gone down on some of the parts. 

The only hard-to-get part is the programmed £PROM. if you are ftjcJ..-y enough to 
have an EPROM prngramr11er, JIOU can "bum" the program into tlte EPROM 
yourself. If you want a 2716 programmed, t11ere is n charge of $10 to cop~ the p~o­
gmm on each 2716 (no other type EPROM), w/1ich must be erased. You wr/I recerve 
the latest uersioll of the program . However, there is no giiarrmtee ~pressed or lm­
pliE?d. Additionally, a disk is auailable with all t/1e. programs in this article. plus 
several other prograrns and the ource code lo the EPROM , for $15. Send a check or 
money order (including $2 for postage nnd handling) lo Garco, POB 188?6, 
Grntmsboro, NC27tJ19-8806. If you order a copy of eit/1er tile EPROM or the dISk, 
you 'II also receive any frrrata sheets and culdiHonal doc11111e11IMion . Because I'm also 
pl1mn ir1g on providing r:i revised E.PROM, I need to .know how many people wou ld 
be int rested. Those that send in an order will be on a mailing list. This offer is s11b­
iect to cliange at any time. 

Quantity Part Amount 

l ZBoA-CPU $10.SD 
1 ZSOA ­PIO 8.60 
8 4044 RAMs 31.92 
1 2716-1 Preprogrammed 26.00 
1 74.LS240 Octal TS Inverter 1.65 
3 74 LS373 Octal Latcl1es 4.35 
1 74 LSOtJ Hex frmerter 0.25 
2 74LSOO Q11ad Nm1d Gates 0.50 
1 74L$139 Dual 2-4 Decoder 0,75 
1 74LS08 Qund And Gate 0.35 
2 74LS32 Quad Or Gates 0, 70 
1 74LS74 Dun/ Flip/ Flop O.IJS 
2 74LS85 4-Bit CotnpMators 2 ,JO 
l 74121 One-Shot 0.29 
l 74.123 Dual 011e-S/1ot 0.55 
2 MC1408L8 8-Bil DI A Converters 11 .90 
8 LM301A Op Amps 3.12 
2 '1066 Quad Bilateral Switches 1.50 
1 555 Timer 0.39 
1 7805 5-Voit Regulator D.89 

1 78LOS Low-Power 5-Volt Regulator 0.79 
1 7815 15-Volt Regulator 0.99 I 

1 7915 - 15-Volt Regulator I.19 
25 16-Pili WW Gold Sockets 17.25 
4 20-Pin WW Cold Sockets 4.39 
8 18-Pin WW Cold Sockets 7.92 
2 4. 0-Pin WW Gold Socket5 3.98 
1 24-Pin WW Gold Socket 1.45 
l Vector WW Board 8800V DP 22.20 
1 Reset Switch 1 ,50 
1 8-MHz. Crystal 1.99 
2'7 Assorted Resistors 2.70 
i 10-Turn Potentioml'!tus 14.00 
28 Assorted Capncito rs 10.00 
4 Trnnsistors 2.00 
2 1N914 Diodes 1.00 
2 7.5-V 1-W Zener Diodes 1.00 
1 16-Pin /i{mprr Ct:ible (18-iru;lr) 5.40 
20 
1 
1 

Despiki11g Caps (0.1 p.f) 
Heat Si11 k 
Wi're-Wl'ap Wire 

5.30 
0.75 
9.95 

Total: $222.71 
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Command Summary 

10,2551 -----------(2 55. 2551 

y IX ,'fl 

Code Number of Bytes Name Description 

1 2 MODP Modify page (MPAGE) 
2 2 DISP Display page {DPAGE) 
3 1 CLEAA Clear MPAGE 
4 5 DRAW Draw line in MPAGE 
5 5 UNDAAW. Erase line in MPAGE 
6 1 DEL Delete lasl vec1or In MPAGE 
7 2 RST Reset II key is correct 
B 1 TEST Turn on test pattern 

Table 1: Sumt)'lary of the commands to Microvec. The host system uses these com­
mands to control the display of the four memory pages. Jn the table, MPAGE is the 
page being modified, while DPAGE is tire page bei11g displayed . 

10 ,01 ------------1255,01 
x 

Figure J: Represe ntation of tl1e 
oscilloscope display screen. Microvec can 
draw vectors with endpoints at nny of tire 
coordinates shown. 

Photo 10: Comparison of the x- and y-axis driving signals while Microvec r's displaying 
the test pattern of photo 8. 

Listing 1: Cor1trolli11g software for Microvec 's ZBO processor. This assembly-language 
program is stored in an EPROM installed on thl' Microvec circuit card; it allows tlie ZBO 
microprocessor to display vectors s tored irr rtiemory and lo accept commands fForn a 
host computer system. 

:u •'ll !lllllllllt-lt'lllW.,_ • ._........_... .__ -*ili'-........ •11--tt••:-11•11:._ t1illli!flillt!'l! •. 
~ 
• • •IJ!f -..11:«+1t-t-..,,._. ..,._...11 •*.it~"' i• 'f-.11.•li-- ,._, ..... .. lt 'j Ill fll 111111lt(0,1111!t,;' i ' 1'i • • ~ 

5 ; >+,.» Copyr ie;ht (Cl I 98 By BillY Garra ,........._.._,_,_,_........... 

6 i 1- .. .,._... .... it+-•. ._. t1 [CROVF.C V\ . Q ~-~·-•· 1rt- tr*-1t-.-11-1H- 1t-tt-4- 111 • h 

7 ._.... ..........................~.... . .............~............. - ...-- · . ........ 11 .......... ,. 


wit-•.-..-. ..........-.-Ii-...-•., ..-.-.......-....u~1t+ft-tl-'t1-it-H+ll-li-~
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!O 
9 hTLE Vee or Gra;:hics G;}ri&rator Program lo!ICRO'...X: VI .o,, ooco• ASl'D :Force the """ec:bly "t loca ion 0 ~ 

12 ORr. O'.lOOH l St!!.r 
r'I ;Star u.p rout! ne 
14 
15 '. C®ID!T ­
16 Thi,; iB " lllO<lel of the re11is er s 1ns!de of the 7.80 an~ 
17 ho11 hey are used lly his -program. '1ere o.re sme regl.utc1·s
111 that h!>ve dedic,.ted !lmi;tioru:! , Md their corr~enta ua not 
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happen to all your hard work. The 
"15" is just a key. 

Almost any command you can im­
agine might be added to the Z80 con ­
troller program simply by altering the 
code in the EPROM. Currently, the 
prog.ram occupies about 800 bytes of 
the 2048 bytes available. This leaves 
plenty of room. The assembled pro­
gram is shown in listing 1 . 

The program is highly dependent 
on the interrupt structure of the ZSO. 
Simply stated, two types of interrupts 
are available to Z80 programmers: 
the highest priority one is the NMI . 
Whenever the NMI signaJ is active, 
and as soon as the processor finishes 
the current instruction, the interrupt 
is acknowledged . The address 66 
hexadecimal is placed in the program 
counter; the program at this location 
causes the system to draw a line. The 
import.an t point is that the processor 
is being interrupted about 10,000 
times each second, so that even when 
the host system is not sending com­
mands to the board, half the ZBO's 
time is being used to redraw the 
display . 

T he second type of interrupt is 
called simply INT. It is used when the 
host system has informa tion to 
transfer to Microvec. Because this 
signal can be "masked" by the 280, 
the processor can be programmed to 
ignore or postpone iL 

Calibration 
Before installing any !Cs, check the 

output of each voltage regulator. 
Make su re that their outputs are 
within S percent of their rated values. 
T hen, tum the power off and adjust 
R12 and R20 to about 5 kO. Next, ad­
just R13 and R21 to about 2 kn. After 

Text continued on page 527 



Listing 1 continued: 

0... destreye-i. Uoo. m;in. .....,. only r.,..,r (.;) l""''"l" Bf" st-...0.:1'! 
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02Ell ;lfu::iber of vecto·rs in ~'"l!S"'T 

59 0019 )2 100! w (trurii'E£) ,A ;stored in till'!'m:: 
60 ; 
61 001C 06ro U) B,a>CJI ; IrlltiaHre Uie ~stets 
62 001!': OE 0'5 tD C,05EI ; lhti:ut port m1oibel' 
6} 0020 l600 IJ) D,000 ;CllClsumt l n » 
~ 002'2 i!2 m D ;Set ..,.,.,, fi"& ( i"f ne=ry] 
65 en?} D',' E'.Il: ;~~ l'i!gisteir sets 
6E 0024 Cl5 a rt?. IU'' ; !nclu'I i ng JiP 
el ; 
6S 0025 ,;r KOO r.. :Clear /\ 

69 0026 .\!'" ID C,A ;l<>M Ml',11'.£ to peg 0 z 
70 oon 47 lD B,11 ;lceil DP.M:E ~o p;<gel)'".. 71 0028 DD 21 1007 [l) I!,i'A.Gro ;loail i30di f y page ai!dress i n IX 

~ 7? ooze ?D 21 1001' CD I!.?.I.® ; 'l..oo;l ~at; free location m TI
{ 7} :.. 7~ oo:..n ;BO!? !ll A,O?H 

~Set the int»Jrup\ t•l;111 byte t;o 07... 
75 oo;e m 41 Lil l,~"' @ 70 00).; ill 51: IM 2 ;Set <:aS.1':'<b1"' in'toel'Tllp~ ta >X>ie 2 

~ 
71 : 
78 00}6 'IB 41 ID A,Jl'ffi ;Set ~ne 1'10 for e:n..nr.el A i nput. 

.,. 19 OJ}8 D}02 CXP. (02!i) . A ;Serd con~l ·.-;>rd to tM PW 
e 3) 003.t ~57 w A,E!7!l :Set t;he E'l'> to ~neraw h~~r:-up-:S
'!!:: Bl 00-X"r U3 02 <Jr.. ~02!£) ' ~ ;Ser.ti tt to the :?IO 
~ e2 oo;:=; 21 07fi ID m..T!!2.Pl'I' ;I.o3d -,M 'ild1<~ Q'f '1',~ lcn..,rruJl: 
0 g) :xm 10 f1j A,1. ; \'!!CW. i nt<l ii.a: B? OOi2 DJ 02 Ctr. (0211).1< ;Se!Mi it to tM! no;; 
" B5 ~ OB 00 Ill ~. (CUI ) ;l_ll=Y reM. ~ ser;_ tti'.:. "IE.>.11'! U r.<! 

66 00.:6 "'}' Oi' ID l\.,C"ll 

"" ffl LCM u~ ~ ·:JI {'1~) . ~ 
...... '€ ~.!!/i Y ro ~ i< . r::ct: ;$e:xi 1.ll ?)rt E...... 

O'!I ....... u3 
'I) 

15 ;E 

-,~"" - .,,_•. ' ~ r Jr:: h~Ji' 

'!l 
.!\"-:' 

·Jol 
"!'; 

"<'3 
1-::0 
l :::rl 
ICC2 
l:ft 
~"): r.r..E.; ca 
10'; ocm ~ 
1C6 ::o60 2£ 13 
·m 'l'.)5;\ :D.., 
100 oo6c 00
,-.:a oo;o 00 
110 006'E 00 
111 Cf'{.? 00 
112 0070 E!l ~ 'i 
11) rrm 00 
1fd 'TIT' ro 
115 07'4 00 
116 0075 00 
Hi CY»6 ~ '"i 
116 07ll3 ·:O 
11<) C177'"J 00 
12°) 001A 00 
121 <rm! !:() 

12'2 00'.lC ID"'12j 'OE :a 
12!. rrm IJ3 
125 O":A"'1 00 
126 CY.Bl ,,;n 45 
127 ~ )A 1004 
12S l':(e(j 92 
I~ fXH7 2A. 1005 
I}:) C<1'1< D') 
1')1 0015 00 
132 rot:; ZD 45 

'l rr.,,.Lt ""'=a 

133 
134 
I)? 
IJ(i 
1}7 
1)9 
ljS> 

'l.-.1r: ~~ir-" 

1.!:f 

I.(:?. ~ )7 
l.l'3 ~ :3 
l.!.4 ·~Olp ,.,, ?E 
."' 'Xl'J2 21 ICC?- , 
•~6 "Xl'J5 25 
l i.7 fYY':I. AP 
l49 W!1 32 100! 
It!~ ~ 22 1005 

JR 

tm 
:'iP.P':': E:!: 

00 
.'B 
J.Jf.I 
;[)p 

NOi' 

'" ,OP 
ron 
!;()? 
:"ie? 
l>ll!' 
1:0!' 
oon 
l:Ol' 
ll!JP 
~IOI" 
~~UP 
"D:'I 
li!l; 
~ 
;:;: 
!I.Em 

~,:;,a 

00 
1ll 
::xx 
:LJ: 
RE!:l 

IOH!) .A 

rot. rou;t!r..~ 

a:.li!I ; 1Dca1'ioo of ~1" .nterroc>t 
A?. u>' ; (]et alterone r~ster sat · 

: ID::lu~ing ~.DB, EIL 
Z . :;~ ; If %P.ro ju:lp t.x> r;:1.;[P.E 

:M iu: fcW' Qy;es 
;::ms neoesslllj' for del.aJ 
;:ao that the D/ ll. COO'<-e<ters 
;·haYe: liae to :settle 

k :De-:~ the :mi:ibe:-- Qf "''EC':GrS. 
;Sgye r..hi! stann oi the registers 

il . .i.P' ; irelWi ng AF 
;.Rerurn !:t'C:I C>OO-eaS!oble fnte rrup· 

A. . (li'..F.IF: ) :li:el~ A with \?"£!Ji of v«:tor.s 
D t ~~ t-11e !ero fleg_ if ':'.rero 
iiL, {1113l ) ;B>...se~ BL to the si.art: of th!> ~ 

; S'awe stai'.JS 
~Jl.,A?I 

;Jraturn 

~;:. l.mo-ai t :~-1:::-0 
IN.i~J': liU<i'?.(I ·;Define- cacro IllV,U_ 

ux:AL •'l.Iro• ·;Xake waitoo have (!1fferent lebel.s 
3:li' .;Set carr:l' f.lag, 
D ; 'Ehable !nterllU]lt~ 

fi!U':al: JR C', 'tlU'ltfl ; 'leit on l.nterropt 
Elllm! 

Sl.l!l?.1!. 
P~: U.'i.!.I': 

$';? 
rr 
J3 

ro;:a 
XCil 
LD 
w 

;~ !W:!!O 

.fo l©irt.lr..e 
; 'if9.i t cm n l'3t l.n;ut 
:Sa• carr:-· n~ 
~ Scab'!.~ ~ nt"!r:-t.Jf~ 
: 'iait on L-ite:onic>t 
;:ru.r hrftW iee the val~ 
;!>ave ta tO.r a c:.crient 
; :'l.i!llJ' i! 

tt.e d l.spl.!l;)'l!".I ve.J. 
;Correct ~~ ~1.arti l!lldress 

(istirrg 1 ccmti•med on page 522 

:fj'g;) •.i.; ?.ero 
l , f!L 

;711.l'i 
;·..t ..~t 
:,..,,.. ooe.­

'l!'G fa.3SJZ:._~ 

. 



"' t: 
:z: 
" i 
i 
i'} 

"' ~ 
';? 
5!: 
g 

Listing 1 cor11im.red: 

5:,, 
52 

15] 
l"i4 
15'5 
"'l.i 
"/1 
=..a 
5') 

r6.) 
161 
IC2 

(J:Flj) 

009f: 

OOit.1 
cm2 
OJ.I.} 

OOA.5 
1:::o!.$ 
OOl.1< 
CQl,C 

ca? 

~1 

OOA'5 

}1 
F3 
38YE 
11 0709 
Eb'TP 
f'.E lll 
!'2 rot 
ITT 

. .tml: 
S!Cl?: 

FOP i!:E' ;~'tor'ie~J 
J;> 3l{[_P ;St::!p first 1""'1.it . al.~ .Seo!! 

,i'li'AIT 
s:? 

;'•aJ t C.."l impcrt 
;Set .:iarry n.,. 

fil 
.F.l 
Lll 
.!JiD 
CE' 
JP 
.0.00 

;Enable!! irtte['N~·'ts 
C, .•IJOO I ; loltlt oo illtle::-mpt 
W..JS':.3IZ ;Load D3 "11il j ~le baao .eddr"5S 
~ ;Rake sure tile v~ iS pos-!:tive 
li.lMXO ;ls ti:'le cm.;;;3N!. ueate~ u...,, !~:"! 
J>, Im\fi' ; If ou.T. af T:al!lg!!, l!f:J 1il8ci: to iCIJlllt 
i!~ , ~ ;Sh.ift llt ri grtt 

21L 
2~c;

z1ii 
'11"1 
218 
2'19 
m 
:m 
2Z2 

22.:;. 
225 
:t2ii 
m 
Z2E 

OO"C 
OCFl 
00?2 
OOP3 
OCP4 
OF6 
OOPe 
00?.'. 
00~ 
~ 
{)102 
0104 
01(:6 
01C8 

21 !COO 
Tt' 
&) 

~ 
66 
1II! 0 
1'600 
!I} 01 
'i": 
32: 1004 
ED ;;. 10Ci'j 
~El 01 
It; 'ff' 
JlJ CM 

00\\1 

L!l 
IL 
Jilli> 
ID 
w 
Jrl 
Oll 
CRn' 
Ill 
Ill 
W 
m 
,lJID 
Oil'!' 
JE' 

AL.,1'1:il\'tl ;J:.:>t!dl Ju. 111 tl1 p::1Jnt.e:r 
.!., B ; i;;t n?AGE me~ in A 
!t,L 
L, A , 
l! , (H1) ;1roll !l jfMljreQJ; 

~, [01H) ;Get tile valJ:>e in p::in B 
CEal ·;Set bit o,e"4!11: h:iah 
(Ol!l) ,A ;Serul tt back to turn il.i!Jp~ off 
11.,3 .;Restore ~ 
(5"l.ti'l1l:} .1" ;Save th>: f of v<!Ctore in~ 
[MB'!:) , ilE ;.Load. pag p::iiater ~ = locatia:i 
"1. , (01 a} ; :Urn tM disp!.~ back o 
D1ffi ; 
(01 H),.A ; 
Il'IM ;-&a back 

~ 
~ 

16;1 
·~ 

•0000 
OOi!l 
OOil2 

8} 

5? 
111. 

.I.DD 
ID 
ID 

A.;;; 
3,.A 
&, (!E) 

;Ma t1!a of!!sa 
;fut it hac.k­
;tned i!. ir.dked Cleu l.'lr.r....,i:- ll!PJ.JE 

OOi!) 
~ 
cce; 
0096 
00"31 

6!' 
1} 
Iii 
67 
E9 

w 
Ul 
Jl' 

I., It 
DJ! 
II., ( IE)n."' 
(BL) 

; fut .law byte l.n L 
; l''oirit t>:J next lb:yt;e 
;Lead It i:n:li.N!C"t ~tn 
;t'<it -:;:,., ili&TI "bfte im ii! 
; •l:ci> i~r=r. 

2'29 
230 
?~! 
:!'}';' 
233 

oice 
01CC 
010? 
0110 

19 
21 1(0) 
85 
651 

CIEJtR: 
Sil3'.2'I!. Cle&r Curre:it lil?.u:B 
W 1<,c ;load A Idfh tile. I <>f tine ~ 
LD EL,lililfO ·;Poiaia" to botioa of t:able 

IJlil "·LID L,i!l , 

if~, ~~ C~.nd 
z:3.l. 
235 
~ 

0111 
1)112. 
0113 

AP 

IS 

ER 
IJ) 
Ill 

A 
(!'ffi) , J; 
i'.,B 

;Cl.ear A 
;Z,,,:ro that :peg!! 1 S Ct!IJ!IT 

;G;;t 1>?.tdl;: i.111 A 
171 
,';"2,..,, 
17~ 
175 
176 

oora 
02ll 

}1 
i'3 
~'!'.:: 
;:6 o: 

!f:JOP: 

".()))2: 

Sli3'1':'.L "'hl!.fy ?age ~ 
T.l!fil':' ~ !?l;dom. !.rn;al.t ~ 
~ ;Set carry E'1eg 
!lI ;!2n!ble iaterru;itis 
JR c, . .<XQ1 ; lfalt on tn;er nrpt 
1t!i!l ~ ;X:>Sk off tbe Wj>:;. bits 

m 
2JB 
2!'3 
2«l 
2J; 
1!'1 

0114 
0115 
0111 
0118 
OIHi 
mm 

1!3 
20 
AP 
3Z I~ 
Jll) ?:5 
rn ?:1 

GK: 

c~ 
J'il 
.I!lR 
LD 
:?JSa 
ro? 

c ; fo -~~ ~~ M:>e as l',il',i,tJB? 
KZ , GC ;If aot -c;,.,., Cl\ 
A ;Other'"lse- clear ... 
{~) ••~ ; l:Jaro the rll'l'rn: locat:ioo 
ll ·;fut Eotto:i of i!FAGE l!f!!lr = 6'oaci: 
TI ;1'bat'., "11e nert f.ree a:lb-ess 

1Tf 4:!' Ill C, ii. ;S'torn ,,.,... ~ r:.dller­ 243 011? c; IX),'; JP Ilrnl! ~ back 
~?E Sf 

:?I iROO 
.!d:O 
Ul 

.!., .!. 
EL,o;~ 

:litltip),y A bj' t""' 
;Set EL p01..,t!!'r to tel>l.!! 

00""..A 
ooo:; 
<:005 
co::' 
00:5 
ro:::,> 

35 
~ 
5S 
2} 
56 
C'5 
lY.) !:1 

OO::S ;?I ,000 
<Y.X:B '19 
OO::P 65 
17.BKl ~ 
');!)1 E:> 
<:002 21) 00 
~ 2'J 
l)('.05 29 
ems 19 
a:m E') 
.::a:a rn :&'I 
O!Ilk C' ml. 

MIO 
Ul 
W 
IX 
L!I 
~ 

rep 
[;II 
1D 
AOO 
Ill 
TD 
Ul 
,.00 
~J!G 
.lDD 
l'IJSH 
?IJ' 
.TP 

.l.,J, 
L, A 
E, (KL) 
BL 
D, ( EL} 
CE. 
n: 

l!L,l'ni 
i!. ,C 
il,L 
L , i'. 
L, (!il.} 
ll. 003 
fil...BL 
1£!..lrr. 
1lL,. 
RL 
n 
IliPIJi'.' 

: 
; 
;lA;M .ii. i n'1irect 
; !:'t>int to r;ext ~ 
;L!!al i..:SL'"""t. 
;~ u.~ 3t!irt ali~iT"ess on~ 
;And ;;ut to u 

; I.oM ;oin!U!r- witb 1:ese a:lil.r.....a 
;Get XPAGE ln .!. 

. 
;let i;h.e if a=: ·~;rs iD 'Uiao p;;.ge 
;Cle;;r H 
;lihi!.ti!;lly Ur. it of \'e::tors br .!c= 

;if'ind er.a of c.o;::i a..~ eave lr> 10. 
;put E!L Olll stacli: 
;: pu.t ~e:xt .free byte of MPVA: in lY 
;!;o ba::k 

" r"" ~ 1/..,tor ~ 

?-14 
245 
2<16 
2~7 

2~ 
2~9 
2'j) 
?St 
25.? 
2"'> 
1'5-1 
25"'> 
m 
;>57 
2SB 
25~ 
2f£I 
:>61 
~ 
26) 

;)l22 

0123 
)126 
J1 :<" 

12!l 
0129 
Ol.!A 

iJ12U 

'.)1~ 

Ol}1 
01"!2
oin 

01}5 
01;6 

TI 

19 
21 ~ 
8) 
6P 
TE 
};: 
C2 ')MO 

TI 
:'E 
~9F 

" :!'ll 

31 

JP 

?B 
:an 

Sl3':'J'L n~ lfe­" 
Cf'.r,)."i' , 1D &,:: 

:.w .1.,1 
Ill I . It 
ID ~.• (EL.I 
I!iC ... 
J!' liZ , IE3B 
Iliio'AH 
s::? 

. -~' JR c. ...OCQ4 
D•'AII' 
5C? 
EI 

••C('OS : .m c•. .oco; 
Ib'll11tI? 
SI::' 
fil 

••oco:;, .P.l c. ..oo:x; 

Yec-..<:::r c 
;~ l'IP~..IE in A. 
; lc3l ""'5t? .edd= in 1-:r.. 
· .:'.d<l inie.: 

;1-Ji I. io:lirect 
; 1.~<I ~ t;a tt.-ec mn!>ev ot .-.etc.rs 
; lf "ot zero tilBJ i:« 
: Q-the,,.ig,, rgncre tbi!' l'l"..X 
;Set carry il2g 
;Thabl.e inlierrupts 
;ltfe.it <l1I .ll!i:.:r r:up 
;four !Jtp.tts 
;Set car17 i1.a,g 
; 'IS\able 1i~~l:"U.pb. 
;'la.i-t on i!flterrupt 

:Set C3M7 ~ 
;Ermble tnu;rt"'..tJrl:io 
: \is.ii on imerntJ! 

~ l::i•'AD' 

200 
<'01 

D 
(00!: 
IllP'

::1 

Cf"~ 

·~ 

?7 
!'S 
'\9 ?E 
!.":­ CJ3 
.:l7 
~ 

21 01Xl 
~ 
6" 
~ 

""'... 

DL"lE': 

. -OCO'I ' 
.1-.:1 

ol.l!D 
Lll 
,\DO 
(1) 

Ill 
! ""..., 

•••i:ro,, 

a.~ 
A,A 
In., :.!J!J2 
i!.,I. 
L,A 
"l, (lil.) 
EI.. 

~r 

~ress 

~ 
266 
267 
2&3 
269 
m 
711 
212 
m 
'Zi" m 
m 
m 

3'9
on1t 
0131> 
()" 

0141 

010 
0141: 
01t5 
014' 

l? 
i!'.11 
;'-!PE 
C"l OOl.1 

;r
1:: 

TI 
!'1' 

?I' 
~ 

&:!" ;Set C2t'l'"J' C'l.a,g 
KI 

.•OCO?: J:l 
J? 

; lltable iDe>erru!Jt!! 
c, . .1));)1 ; illll.it on L"l t erru:p 
~ - ;Go hacl; 

'URE: 1D 
ID 

D, 11. 
::.0.1il 

f.00?: r;:llA!':' 
s...... 
"EI 

e, JR c•..o:oi 
LD tli'+O}.,O, 

;!Keep °""'" llll?l'be:r 1r.. D 
;SW~ 1'J' a =~r foe- faur .lll_;;ill't'.9 

;WBLl':; for inp.:1.:t 
:Set ='"1 il-'.:\g 
;nta:Dle iamrrnpta 
;!&a!'t cm i11ter~ 

·1<!Ctf.J.­ itt nex free s]'.l'o<le 

"'<r w . (JU.} 



Lsting 1 llanl.,wed; 

276 DI~ El 2'} Di!: U :poim; to tJ!e 11~~ free "~.a 
m 
200 
2'31 
2P.2 
2133 
2Si 
255 
2flo5 
.291 

01.!C 
[)114[1 
1)14J' 
0:150 
1)151 
0152 
1)15~ 
0156 
Ol53 

10 
Zl?d 
72' 
76 
i39 
1:2 00\ 
1' 
~ 1004 
c:; <llol.1 

E0: 
JR 
lD 
IJll 
CP 
JP 
Lil 
W 
JP 

S ;ll!?l"~t count. 
l<Z. l.DOJ' ;Loop t=k 
{EL) .D ;~•. r~ ti>!! r1mioeo- of vector" 
II,Ci ;iooj ti!fiJlE ill ,_ 
c ;Is it Km:B? 
1'10 , Hl!!'IJT ;If no~ . \:1"'1 done 
11.,n · : Ot.~niee , pu.t the i=ber In. A 
(NlllMl!} ,;, ;Sto"' in h'llMil: 
L'TI'Ul :Go bad: 

'3<'16 
34'7 
~ 
)4'3 
350 
i?I 
>5o2 
}53 
354 
155 
'556 

Ql;IJ) 

01"-E 
01i'.P 
01JJ:) 
01112 
O!B} 
01115 
cmn 
0189 
rna~ 

om:: 

[11 

;rr 
3P 
ED 52 
~ 
:re 00 
20 il5 
1D 
I)!)~ 

2e l~ 
2B !PB: 

FOP 
SC';' 

00? 
sa:: 
w 
Ci' 
J}! 

Ill 
SlJ3 
.B 
iID:: 

!JS 

it1. llE 
.l. ,.B 
ro3 
!lZ.,OOPF 
A , ~ 

Z,IDIO'i'E 
SL 

:?u• i t ir> !IZ 
;::'<>t the car:ry f1l1,B 
;em.]le=nt; the carry fl"% 
;Swb~rac;; t:ha i!<d iirc::i tl>e foi...-i:l loc . 
; 
;See l.f Ii .i.s zero 
;Go to n:ip;: k.i' ti;. 1sn' 

' ;Correeti:<ICI fsi:.toir 
: If "2ro, ~1111 dar.. ' 1i IIO\'e ~-U.ir.;> 
;cecrea.se BL ·ey f Oll:T 

lfa:lra"• Vec'".or Cmo.u>a m 
358 

01BD 
C>1!i!E:' 

2B 
2!l 

~ 
ere:: 

BL 
BL 

200 'S1lW'rL ~ V..ctor Vor:=an:l ;59 0111P 2B DU: BL 
289 
21.P 
291 

015C 
()1 'l0 

01© 
21 1COO 
'19 
BS 

Qlf.f'J.lf: Ul 
w 
~ 

ffL.,hLMVO
11,e 
A,L 

;Lood RI. "Ith a be!!!! p:>im.e;; 
iGe:'t" tt*1 ~_n,,.~ n.·.ribe~ m 1t 

)60 
;61 
'362. 

1)100 

G1C1 
01C2 

c; 
ES 
C1 

tt:JSa 
:ruS3 
POP 

!OC 
EIL 
a'.: 

'. Kee;i 1'C fo i;­ a -.r!lile 
;l'usb J!L 
1B;rte CO!mt i!lto er: 

25! 
29} 
2'.M 
295 
296 
"SI 
299 
299 
300 
}31 
7IR 
}:lJ 
}:)! 

0161 
G162 
0163 

016'1 
01 El5 
01€l5 
G16S 

0169 
016.>. 
01&!1 
016!l 

(,8 
-p.. 
F5 

--.1 
PB 
J8 l:'K 
o;.· 

}' 
P.!l 
'8 l'i!! 
? 

ID ~.A 
:W A, (Jil.} 
i;mii ~ 
IN\hU'l 
SCP' 
E:l 

••~: JR C, , .OCO'j< 
Ul D, .11 
WAI'! 
SC!' 
Ill 

••<XDA~ .m C, . ..CXXl\ 
iD '!l. A 

11 

;~ tl>e .~ of ''""tars fo liile XPJ.:a; 
;Sa"'"' I~ 
;'l0>i t Oil i:n...,t 
;Set caTQ l'.lsg 
;Enal>l;o i rJtl!Tru.;>1:5 
; 'lai1' on. i.nterrup 
: li'urt; X1 i<1 D 
; ileit 1X1 inprt 
;~ (!l;il"ty flag 
;Ene!lle iITT.erriupts 
;lliaH oo ini:..rru;pt 
;l'\Lt J1 il!I E 

363 
164 
)OS 
"66
W7 
16e 
'69 
TIO 

m 
m 
374 
375 

G1C} 
Q1C'5 
O'IC6 
O!C? 
01C9 
()1 r.<Jo 
0>1Cl\ 
cno:: 
(}14;]) 
O'ICF 
0100 
01Q:2 
[.11D<I 
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w.l8: 
POP 

I!ll:' 

J:ll:' 
i'!ISi 
roJ' 
U>IR 
l'OP 

:;;: mr 
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;Re:stom IE 
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Il 
IX 
H 
M' ~~t "' bacl: 
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462 029-i ~ oc ::n oc 
46) ~ 7(J ();; 30 'I 0 

02c;c ~ 10 l4 10 
465 ~9 ,::· 00 JC 10 "°"' 
46;5 De'M 'a 1040 10 
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VII 31\Jl',o::a. Xfl .oc8 
llB :!0£,OCH, )(l'I , IOI 
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features that our competitors are 
still dreaming about ... 

$390 buys the whole dream. 
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70 I FJ">2.540RJ<3 ooro 00 

80 INPUT" SC.llH Cilt DRAM' ONCE IS lR Ol ";,PS 

90 tr ps.=· s· s=s : mrn120 

lOO I~ ps:•o• S=4:f,£JT0120 

110 ooroso 
120 ~=8/J 
130 FORP=OJOJ :O=X"'P :Xl 'P) =C•( toS(O l HI: YIP I=C'* ( srnliH+l) :NEXliP 
140 INPUT"OO 'l'Oll "'ISH ro aElt.R THE IHSPL/l.Y ['r' l";M :IfflS=·rooro,1 
190 IF S=5 THUi lBO 
160 FORI=OlOJ -1 :OUT0,4:0lJYO,J2S:OIJT0,128:0l!TO,X[ I) :01,JTO, 't1[ I) :NE:<n 
nc OOTO 190 
180 FO'itI =OlOJ - l:Ollli0,6:0UT0,4:0lIT0., 128:00T0,128:01ITTO,X I Il :OUTO, 'l'U) :lfE.XTI: GOlOlOO 
190 Illl'UT"'All ooglfi: .. 00 YOU w.ri.m TO 00 IT AGAIN (Y OR 10 .. ;A:s 
200 IFM="H"E.ND 
2W lf~='"I" GOTO 60 
220 ano 190 

(3cl 
10 REM OOCENTER Bl Bll'L T GAllREIT 
lD OEFIHT J ., l ,X, l' 
30 OlM ):{25'5), '1'{25.S\ 
40 B=710/HJ 
50 Cl=255/2 
60 INi'Uf" CLEAR PAGE (Y) "; YS: IFYS="V "OIJTC ,.3 
70 INP UT" INPUT t:l..IP-S!IElt IF PIHllTS ON CHtCLES, i'..1111 NJJJMBER a" tlRCLES TO 001\W";J, 
80 [FJ*N>25SCOIO 70 
90 11=8/J 
100 FOR C2=tl ID 10 STEP -12.1 .. 5/N 
UO F~P:D'l'OJ : D=Kl'i' :X('P] =CZ*{COS( D)+l )+tl-CZ: 't( P)=t2* ISI'l'I( D)+ l )·+U- Cl : ltlEXTIP 
]20 FORI =oOTOJ - l :OUT0,4:DUTO.U I I :mrro, YU l :OUTO,X~ I+l ) : OOTO. 'I'{ l +l l : NUTI 
ll30· t.'EXliC2 
l4i0 IW'UT•Atl OO!tL 00 YOU Wltffl: TO 00 IT 11.GJ\IN ('I' OR H) .. ;AS 
150 IfAS:'"H"END 
UiO IFAS='"'ll" GOTO 40 
170 roTo 140 
jJd l 

10 REH 60X£5 Bl 'BILl 'f WRETT 

20 DEFIIH G,t,il! 

30 FOR G=64 10 Z SllEP-1 

40 FOR C=it 10 5 

SO FOR r\=O 10 l27 STEP G 

60 11=255- i\ 

10 OOSUBlJO: ourn. c:OOTO. A.: OUTO. A:our.a, B:OUTO.A 

80 OOSUBl 30: OUTO , C :OOTO, B: OUTO, I\ :OUTO, S:OUTO "8 


90 GOSUB130: OOliO,C: Ol!JTO , S~OIHO ,18: OUTO, li ;GITTO, 8 

100 OOSUB130: OUTO. C: OUJO, A:OUTO, B: DITTO,. A:OUTO .• A 

HO l.'EHA,C: ,G 

l20 GOTO 30 

l lG IF ml' 101) <l 28THEN 110ELSERETUR:tl 


(3 e) 
10 REJ'I HOORGLA:SS RY BILI..Y GARRETT 
;2U Ilfl>UT•aou STEP RAlC [ l -250" ;S 
310 1£FHIT ill 
40 0010.J 
SO FOR: A~ TO 251\ STEP S 
60 OOTO ,4:0UTl),A: OUTO .. O:DITTO ,2 '55-A:OUTO, 255 
70 NEXT 
so mrn 20 

(J fl 
!O RIEH .SOLIDSlN Bl BILLY GARRETT 
2'0 K=HO/U3 
JO Ilh."l'lll•s1U? ,t'tCLE" ;Q ,B 
0 IKl'Ul"OO YOll WISH TO CLEAR w.E DlS'PU.l' Ill ";AS: ffA$="'1'"0UTO,l 

·50 FOR A= 1 TO 255 SYEP Q • 
00 ooro.4 :6ITTO. I!;: OlllTO. 127 ..5'"'( srn( i!i.*M/8 l-tl) :OUTC. i!i :0'1'10, 0 :NEXT 
70 Illll'UT"OO YOU IO'AHT TO TRY l(r,,J!I'tl (l')" ;AS: IF AS="l'" THEii 2.0 asE am 

(3gl 
lO REM SSlN't. BY BUU GARRE.TI 
20 li)! M X(Sll) 
30 K=35S/ll3"2/255: C,:1Z1 .!i: B=l 
40 Fest ~O TO Sl. l 
50 XIA)=C*{S]NjA~Ml~B) 
60 !:EXT A'(l I 'lfPUi"OO YOU WISH TO Cl!.EAR TJilE OISRAY ''0 11 ~>'1.S : IfA.S= ·v·ooro,3 
80 IHPur.SiH RA.TE U -254 )";S 
!Ml FOR A=O TD 255 STEP 25S/ S 
100 IF J\+S> 25·'5 ooro 1:20 
1.10 0010,4 :OUTO, A ;OOTO, X(A) :OUTO, A.+ 'S :OUTll. lC I A+S l 
120 NEXT ,r.. 
no ooTo 10 

l.is ling 4 : Tlne .BASIC program STICKS used to create photo 3 .. 

lO ltEK STICKS Bl' 1m.u; Gli:RRETI 
ZO llEflNT A,S,l( 
30 IH'H XJSH) 
40 M=355/ll3*2/255 
50 FOR J!FO TO 51 J 
60 XU0=127 .5*(SDl(A'*MI+! l :NE:O A 
70i 'PR INT" HERE Iii'[. 00 ! ! ! • 
80 FOR ~6 TO 25 G: OUlO, l :OIJITO, S: OOTO, 2 :OlJVO, S- 1 :OIJTO. 3 
90 FOR >\-='IJ TO 255 STEP !55/S 
100 lF AfS > 255 THEN Qo=SlO- IA+S) ELSE [F~+S 
!JO ourn,4:00TO,X(A.} :OITTO,l(( 51Z- A.l :OUTO,Q·:O!JTO.UA.+Sl 
t20 llEXI A, S 

http:GARRE.TI
http:FORI=oOTOJ-l:OUT0,4:DUTO.UI
http:IFM="H"E.ND


{Ua) (llb ) (llc) 

(lle) 

(llg) 

Photo 11: Examples of the elementary images that can be produced by Microvec. Each 
of these images was produced by a corresponding program in listing 3: p/1oto 11a is a 
drawing produced by GRID, a BASIC program for the TRS-80 (see listing 3a); photo 
11b was drawn by a program called SPHERE (listing 3b) ; photo 11c is the product of 
COCENTER (/isling 3c); photo 11d is an image crea ted by BOXES (lis/ing Jd); pliolos 
lle, 11f. and 11g were produced by HOURGLASS (listing 3e) , SOLJDSIN (list ing 3f) , 
and SSJNE (listing Jg), respectively , 

Text contitwed from page 520: 

tha t, adjust R18 and R26 to about 8.5 working properly, you should be able 
kn. Finally, adjust RlO to about 9 kO. to see the board trying to display a 
Now, plug in the !Cs, plug your few vectors on the screen . Eventually, 
board in, and hook the outputs up to these will look like the image in photo 
your scope. Set the x and y channels 8 . If nothing happens, or you are hav­
of the scope to about 0.5 V / cm. Final­ ing problems, go on to the next sec­
ly, turn on the power . If everything is tion, concerning Murphy's Law . 

Once you obtain some kind of dis­
play, adjust the gain and zero con­
trols of each channel until you get an 
output signal roughly ± 1 V centered 
about ground {see photo 10). Then, 
adjust the vector controller's slope 
controls until you see the diagonals 
intersect the middle . Next, vary the 
endpoint adjustment until the ends of 
the boxes just touch. You will have to 
play with the slope and endpoint ad­
justments for a while until the display 
looks right. Once you get your dis­
play looking like photo 8, you are 
almost finished . Next, increase the 
gain of each channel until the display 
begins to come apart. Then, back the 
gain down just a bit and adjust your 
oscilloscope so that the display fills 
the screen and the brightness is to 
your liking. 1f you get this far, you 
are doing very well. 

Next, verify that all the commands 
work as described. A good check of 
the circuit board would be to run 
some of the programs in the later sec­
tion of examples. 

What to Do if Murphy's 
Law ls Enforced 

You probably know the old saying, 
"lf anything can go wrong, it will." 
This project will certainly be no ex­
ception. Refer to photos 4, S, 6, and 7 
if you are having problems. Read 
over the circuit description and make 
sure that the proper signals are at the 
given pins. For example: 
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(12a) (Ub) 

(llc) (Ud) 

Photo 12: Using special features of the oscilloscope ta alter images. Here , an image is show n normally (p /10!0 12a) and with four­
fo ld , si.xteenfold, and hundredfold magnification (photos 12b, 12c, and 12d, respectively). 

•If you are able to get a test pattern 
but it will not respond to commands, 
check to see that the data word is be­
ing strobed into the PIO when your 
processor does an 110 operation. 
• U you suspect that the 280 is run­
ning the wrong code, see if the NMI 
request pin is being pulsed as shown 
in photo 4. 
• If the memory sections are not 
hooked up properly, you will not be 
getting the four short pulses on pin 15 
of IC18, as is shown in photo 5. 
• lf the NMI pin of the Z80 does n t 
remain high during and shortJy after 
reset, the processor wiJJ almost cer­
tainly begin executing at the wrong 
address. Since R7 pulls the NMI line 
high during reset, make sure it is in­
stalled . 

A Few Examples 
Although the commands are fairly 

simple to understand, l have devel­
oped some examples that are both in­
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structive and entertaining. Listing 2 is 
a TRS-80 level II BASIC program 
called LCIRCLE tha t was used to 
draw the images in photo 2. The pro­
grams in listing 3 were used to create 
the corresponding images in photo 11 
(e .g., listing 3b produced photo nb, 
listing 3c produced photo llc, and so 
on). The program STICKS, in listing 
4, is the one that drew photo 3. 
The two parts of photo 1 are freehand 
"doodles" done with a program called 
SKETCH (not listed in this article) . 

Photos 12a through 12d show an 
interesting feature of the vector­
graphics display . By simply increas­
ing the gain on the oscilloscope, you 
can magnify the frame. The first 
photo is at the normal setting; the sec­
ond is magnified by 4; the third is 
magnified by 16; and the last is 
magnified by 100 times. Notice that 
the little circle tha t was inside the 
larger circle is blown up so that it is 
larger than the original circle . All this 

magnification was accomplished sim­
ply by varying the gain on the oscillo­
scope. 

If you want to try animating a 
complicated scene, rather than trying 
to redraw each frame : first , put the 
same background in two different 
memory pages; then, by displaying 
one page while updating the next , 
you can swap the displayed pages 
back and forth to achieve the ap­
pearance of rapid motion. Your best 
teacher, though, will be experience . 

Conclusion 
This board is an exciting peripheral 

device for any computer. The first 
time you see these displays produced 
by your computer, you will not 
believe how sharp and detailed they 
are . Many creative uses for this 
display will be possible. I welcome 
suggestions or comments, but please 
endose a SASE if you want a reply . 
Happy drawing! • 
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Apple 
Accounting Plus II, a com­

plete general-pu r pos_e ac­
counting system . This system 
includes general ledger, ac­
counts payable and receiv~ 

able, inventory control. sales­
order entry, purchase-order 
entry, payroU, point-of-sale 
accounting, and system utility 
programs. for the Apple II 
and 11 Plus; floppy disk, 
51250. Systems Plus Inc., 1120 
San Antonio Rd. , Palo Alto, 
CA 94303. 

Alibi, a who-dun-it detec­
tive game. You become the 
detective as you try to dis­
cover which of lhe five sus­
pects 'i's the murderer. The 
game has six levels of playing 
difficulty. For !he Apple !I; 
floppy disk, $14.95. Hayden 
Book Co., 50 Essex St., 
Rochelle Park, NJ 076.62.. 

Basic Guitar a system11 

that teaches beginning guitar­
ists chords and songs, This 
two-disk 5et uses sound and 
graphics to explain how to 
tune a guitar, read chord dia­
grams, and learn and practice 
chords. ft plays songs and dis­
plays chords on the screen. 
For the Apple ll and II Plus; 
floppy disk, $49.95 . Digital 
Concept Systems Inc. , Suite 
201, 4826 Bucknell, San An­
tonlo , TX 78249. 

Bumble Games, a set of six 
number games for children 
ages 4 to 10. It introduces 
charts, graphs, and maps. For 
the Appte II; floppy disk, $60. 
The Learning Co., 4370 Alpin 
Rd., Portola Valley, CA 
94025. 

Bumble Plot, a package of 
five games that uses positl.ve 
and nega tive numbers to help 
children understand charts, 
graphs, and how to use com­
p1.1ter graphics. For children 
ages 8 lo 13. For the Apple ll; 
floppy disk, $60, The Learn­
i.11g Co. (see above address), 

Children's Carrousel, a set 
of nine games for children be­
tween the ages of 2 and 6. 

Subjects covered include letter 
recognition, number count­
ing, and color matching. For 
the Apple 11 Plus; floppy disk, 
$19.95. Dynacomp Inc., 1427 
Monroe Ave. , Rochester, NY 
14618. 

Crisis Mountain, you must 
defuse nuclear bombs before 
they explode and cause a vol­
can to erupL This arcade­
type game u5es high-resolu­
tion graphics and garne pad­
dJes for lively action, For the 
Apple 11 and II Plus; floppy 
disk, $34.95. Synergistic Soft­
ware, Suite 101 , 830 North 
Riverside Dr>- Renton , WA 
98055. 

Digital Filter Design, a 
menu-<iriented and prompt­
driven program for interactive 
design and analysis of digital 
fil ters. For the Apple lI and ll 
Plus; floppy disk, $350. Para­
metrics Inc ., U 29 West Oak, 
Fort Collins, CO 80521. 

The ExfftJtive Secretary, a 
professional word-processing 
system that implements all 
standard word-processing 
functions. This system in­
cludes an integrated card-file 
feature and a menu-driven 
electronic-mail feature when lt 
is used with a Hayes Micro­
modem. For the Apple ll; 
floppy disk, $2.50. SOF/ SYS 
Inc., 4306 Upton Ave . S , lin­
neapolis, MN 55410. 

The Executive Speller, a 
spelling-correction system. 
The dictionary File can ho1d 
up to 25,000 words, and you 
can add your own dictionary 
entries. For the Apple II; flop­
py disk, $75. SOF/SYS Inc. 
(see address above) . 

Game Animation Package, 
e graphics-utility program 
that allows you to create 
multicolored shapes a nd 
tables of h.lgh-resolutioa 
screen displays for you r own 
games. For the Apple 11 and II 
Plus; floppy disk, $49.95, 
Synergistic Soft-ware {see d­
dress above). 

Gertrude's Puzzles, a puzz.le 

game lhat uses differen t 
shapes and colors lo help 
children develop reasoning 
skills . For children ages ? and 
up . For the Apple 11; floppy 
disk, $75. The Leaming Co. 
(see above address). 

Gertrude's Secrets, a pro­
gram that teaches shape and 
color relationships to children 
while they play ~rnes. For 
children age 4 to 9. For the 
Apple II; floppy disk , $75. 
The Leaming Co. {see above 
address). 

GlobaJ Program Line &ti· 
tor, a sophis ti ated BASIC 
progr.irn editor with global 
edit. search, and replace . Pro· 
gramming a.ids can be con­
figured for the most conve­
nient use. For the Apple II and 
l1 Plus; floppy disk, $64-.95. 
Synergistic Software (see ad· 
dress above). 

Gold Rush, an arcade-type 
garne , You've staked your 
claim, but now you must pro­
tect it against c.laim Jumpers, 
attacking Indian , and wild 
animals. If you succeed , 
wealth and success are yours. 
For the Apple II and 11 Plus: 
Aoppy disk, $34.95. Sentient 
Soft-ware, POB 4929, Aspen, 
co 81612. 

Job Cost II, an expense- and 
materials-accounting system. 
This program allows you to 
keep track of up to 350 items, 
with 35 major categories and 
10 subcategories, aJI user­
definable. For the Apple II 
Plus; floppy disk, $39. Garbo 
Soft-ware, 211 West Fiesta fl5 , 
Carlsbad, NM 88220. 

Jugg)es' Rainbow, a set of 
six programs for children who 
want to use a computer before 
they can read. For children 
ages 3 to 6, For the Apple 111 
floppy djsk, $45. The Learn­
ing Co, (see above address) , 

Linear System Analysis, a 
software tool for the design of 
frequency and timing circuits. 
For the Apple i1 and li Plu ; 
Aoppy disk, .$350. Parametrics 
Inc. (see address abov ). 

Magic Spells, a program to 
help chlidren develop speUing 
skills. For children ages 4 and 
up . For the Apple II Plus; 
floppy disk, $45. Apple Com­
puter lnc., 20525 Mariani 
Ave., Cupertino , CA 95014. 

Moptown, a program tha t 
helps children learn logic and 
language concep ts. For 
children ag s 4 and up. for 
the Apple II Plus; floppy disk, 
$50. Apple Computer Inc , (see 
address above ). 

The PersonaJ Secretary1 a 
word-processing system . This 
package includes a lowercase 
ROM chip and a shiH-key 
adapter, For the Apple II ; 
floppy disk , $99.95. SOFISYS 
(see address above). 

The Programmer, a pro­
gram generator. When you 
enter specifications for a par­
ticular application, lhjs pro­
gram will write the Applesoft 
BASIC coding for you. The 
user manual is wri tten in a 
tutorial style. For the Apple ll; 
floppy disk, $199. Advanced 
Operating Systems, Suite 792, 
450 St. John Rd., Michigan 
City, IN 4.6360. 

Quadrant 6112, an arcade· 
type game. For the Apple ll 
and il Plus; floppy disk, 
$34.95 . Sensible Software 
Inc. , Department G, 6619 
Perham Dr., West Bloom­
field, Ml 48033. 

Rocky's Boots, a p~yer 

builds animated logic ma" 
chines to score points and gain 
an understanding of logic 
skills. For children ages 7 and 
up. For the Apple U; floppy 
disk, $75. The Leaming Co. 
(see above address). 

Tharollan Tunnels, an at· 
cacle-type game that depicts 
an underworld universe war. 
For the Apple 1l and ill ; Aop· 
py disk, $29.95, The Software 
Farm, 3901 South Elkhart St., 
Aurora , CO 80014. 

U-Boilt Command, a strate­
gic action war game. You 
command a German U-boat 
attempting to sink Allied ships 
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while avoiding a similar fate. 
For the Apple 11 and Il Plus; 
nappy disk, $29.95. Synergis­
tic: Software (see address 
above). 

Atari 
Cactus League Baseball, a 

two-player basebaJI game 
where one player controls the 
pitching, hitting, and Fielding 
of the New York Yankees and 
the other player control the 
Milwaukee Brewers. For the 
Atari 400 and 800; floppy 
disk, $19.95. Dynacomp Inc., 
1427 Monroe Ave., Roches­
ter, Y 146J 8. 

Cyborg, an a rcade-type 
game. To survive lhe gaming 
grids, you must battle and 
destroy the Hnest fighting 
machines ever developed, 
Half human and half mach ine, 
your cyborgs must fi!!)il a 
wide variety of killer robots. 
For the Atari 400 and 800; 
floppy disk and cassette, 
$29.95. Med Systems Soft­
ware , POB 3558, Chapel Hill , 
NC 27514 . 

Nautilus, an arcade-type 
game, This one- or two-player 
game pits a nuclear submarine 
against an antisubmarine de­
stroyer. A split screen allows 
both players to simultaneous­
ly play the game. For the 
Atari 400 and 800; cassette , 
$2Q.95 , Synapse Software, 
820 Coventry Rd ., Kensing­
ton, CA 94707, 

Rollerball , a Futuristic com­
bat game for two player . 
Strategy a nd brute forte a re 
the main tactics. For the Atari 
400 and 800; floppy disk and 
cassette, .$21.95 and $17.95, 
respectively. Oynacomp lnc. 
(see address above). 

Teacher' Aid , a math drill 
program. !l has subtraction, 
division, addition , and multi­
plication exercises and five 
levels o difficulty . For the 
Atari 400 and 800; floppy disk 
and cassette, $17.95 and 
$13.95, respectively . Dyna­
corn p Inc. (see add ress 
above). 

CP/ M 
Otation, a database-m;;in­

agemenl program designed to 
allow quit!k access to con­
stantly used information . 
Data fields may be up to 680 
characters long with up to five 
keywords per entry . For 
CP/ M-based systems; 5114­
and a-inch floppy-disk for­
mat , $250. Eagle Enterprises, 
2375 Bush St. , San Franciscu, 
CA 94115. 

CPlJHL System, a set of 
programs that allows users 
with large disk-storage needs 
to more efficiently manage 
their filei;. For CP/ M-based 
systems; floppy disk, $49.95. 
Earth Science Associates, 
10218 Cantertrot, Humble , 
TX 77.338. 

Directory-Sort Utility Ver­
ion 3.7, a directory uti lity 

program for CP /M. It allows 
you tu modify a direclory for 
display in any fonnat you 
choose and displays informa­
tion on the disk memory 
available and organization of 
fi les. For CP/M; floppy disk. 
$31.95 (Aus., plus $10 p st­
age). Software Source Ltd. , 
POB S-64, Edgecliff, New 
South Wales 2027, Australia . 

FMS-80, a general-purpose 
data -management system 
composed of an integrated set 
of programs that can b co n­
figured for a custom database. 
For CP / M-based systems; 
noppy disk , $995. Systems 
Plus Inc., 1120 San Antonio 
Rd. , Palo Alto, CA 94303. 

Help.Com, a compute.r­
aided instrucl:ion program 
useful for storing and retriev­
ing information about CP/ M 
applications programs. You 
can create you r own on-line 
instructions for your par­
t icu]a r applfcation . For 
CP/ M-based systems; floppy 
d isk, , $95. Designs Systems 
Inc., POB 12243, SL Lollis, 
MO 63157. 

The lntrol-C Compiler, a 
compiler for the C language 
tha t produces Fast object-code 
programming. For CP / M­

based systems; floppy djsk, 
S425. lntrol Corp., 647 West 
Virginia St., Milwaukee, W1 
53204. 

Palantir Word Processing1 a 
sophisticated word-processing 
system. This second-genera· 
tion sof tware performs all 
standard word-processing 
functions, including footers , 
headers, underlining, bold­
face , and overstrikes. For 
CP /M-based systems; floppy 
disk. $425. Designer Soft­
ware, Suite 718, 3400 Mon­
trose Blvd. , Houston , TX 
77006. 

QSort, a coupon-manage­
ment program. This program 
will store and sort informa tion 
on up lo 1600 store coupons. 
lt can prepare a list of appro­
priate coupons compatible 
with your shopping list. For 
CP / M·based systems; floppy 
disk , $39.95. BV Engineering, 
POB 3351, Riverside, CA 
92519. 

Stiff Upper LISP, an im­
plementation of lhe USP Pro­
gramming language . Designed 
for compactness, this version 
retains many of the features 
rhat allow experimentation in 
artificial intelligence . For 
CP/M; floppy disk, $165. 
Lifeboat Associates , 1651 
Third Ave .. New York, Y 
10028. 

The Wedge, an electronic 
spreadsheet program . This 
package includes installation , 
operation, and applications 
manuals. For CP/ M-based 
systems; floppy disk, $295. 
Systems Plu Inc. (see address 
above) . 

IBM PersonaJ Computer 
Math Drills, an educational 

math-drill package. Requires 
an 80-column monitor. For 
!he IBM Personal Computer: 
loppy disk, $25. Starware, 

Su ite 800, 1701 K St. NW, 
Washington, DC 20006. 

Quikcak Real Estate Inves­
tor, a real-esta te/finandal­
analysis package, This pack­

age includes a Lemplate for use 
with Visicalc or Supercalc. For 
the IBM Personal Computer; 
floppy disk, $129.95. Simple 
Soft inc. , Suite 101, 480 Eagle 
Dr. , Elk Grove, IL 60007. 

Stocks and Bonds, a stock­
market simulation game. Up 
to six players can compete to 
see who can accumulate the 
greatest wealth in the "JO 
simulated years of p lay . For 
the IBM Personal Compu ler; 
Aoppy disk, $25. Avalon-Hill 
Game Co., 4517 Harford Rd. , 
Baltimore, MD 2121'1.. 

The Thinker, an electronic 
spreadsheet program . For the 
IBM Personal Computer; Aop­
py di k, $49. T xasoft, 1028 
North Madison Ave. , Oa.llas, 
TX 75208. 

Trilogy, three games of the 
middle earth. loosely based 
on the Tolkien novl'ls , th se 
games present you with chal­
lengi;>s in your quest to be­
come a wiz-ard . For the IBM 
Personal Computer; floppy 
disk, $35. Texasoft (see ad­
dress abovel. 

SYM~l 

Medifile, a farnily-accounf­
ing progr m for medical a nd 
dental expen es. For the 
SYM-1; cassette, $30 . Lewis 
Davis, POB 1207, Chico, CA 
95927. 

Monifile, a financial-rec­
ords program for family-bud ­
get control. For the SYM-1; 
cassette, $45 . Lewis Davis 
(see above address). 

Texas Instruments 
Ae1onaut, a simulation of 

hot-air ballooning. The bal­
loon responds to your con­
trol according to the laws of 
physic'5 . For Lhe T1 -9914A ; 
cassette, $21.95. Simu lsofl , 
POB 3494, Scottsdale. AZ 
85257. 

The Dungeon, an adven­
ture-type game where you try 
to find your way out of a 
maze with as much gold as 
possib le. For the Tl-99/ 4A; 
ca sette, $6. Frank Elsesser. 
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1307 Douglas Dr ., Sterling, 
IL 61081 . 

TRS-80 
AUK 's Co m puter filing 

System, a simple menu­
driven database-management 
system tha t allows you to 
sa ve , reca ll, update, and 
prmloul information. For the 
TRS-80 Models L and lll ; 
floppy disk, 569.95. AUK's , 
4605 Bollenbacher Ave., Sac­
rament . CA 95838 . 

BASIC Aid, an enhance­
ment to BASIC and Extended 
BASIC. This ut ili ty features 
au tomatic line numbering 
and single-key entry of most 
BASIC commands. For the 
TRS-80 Color Computer; 
ROM pack. $35.95 . Eigen 
Systems, POB 10234, Austin , 
TX 78766. 

Gala x Attax, an arcade­
type action game where 
aliens ~woop dovm on ships 
dropping bo mbs. For the 
T RS-80 Color Computer ; 
cassette , $21.95. Spectral 
Associates , 141 Harvard 
Ave .. Tacoma , WA 98466. . 

Offenders, an arcade-type 
game. For lhe TRS-80 Color 
Computer; floppy disk and 
cassette , $34.95 and $29.95, 
re pectively . American Small 

Business Computers , 118 
South Mill St ., Pryor, OK 
74361. 

Q Sort, a coupon-manage­
ment program that keeps 
track of 1200 slore coupons 
(see full description under 
CP/ M ). For TRS-80 Models I 
and Ill ; floppy disk, $39.95. 
BV Engineering , POB 3351 . 
Riverside, CA 92519. 

3-D G host Mania , an 
arcade-type game where you 
are given the perspective of a 
pacman in a maz.e. For the 
TRS--80 Models I and nl ; 
floppy disk and cassette . 
$29.95. Computer Price in­
dex Inc ., POB 35, West Jor­
dan, UT 84084 . 

War Boals, a battleship­
type naval sLrategy game. For 
the TRS-80 Models T and IH; 
casselte, $4 .99 . Computer 
Heroes, 1961 Dunn Rd. East 
Liverpoo l. 0 1-1 43920 . 

ZBASJC 2. 2, an interactive 
BASIC compiler that com­
p il es BASIC cod ing into 
machine-language. I sup­
ports random -access fi les , 
PRINT US! G statements, 
and high-precision ma th­
ematics routines . For the 
TRS-80 Models I and lll ; 
floppy disk and cassette, 
$89.95 a nd $79, respectively . 

Simutek Compu ter Products 
Jnc., 4897 East Speedway 
Blvd ., Tucson, AZ 85712. 

ZXS0/ 81 
L!s Vegas Games Package, 

b lackjack and slot-mach ine 
game program . For the Sin· 
clair ZX8l; BASIC listing, $1. 
Florida Creations, POB 16422, 
Jacksonville , FL 32216. 

Starcruiser, a Star Trek­
type game. This game takes 
place in a cube of space 100 
units on a side . T he object is 
to destroy three enemy ships 
while maneuvering your ship 
through the cube . For the 
ZX81 ; cassette, $7.95 . Barry 
Hoggard, POB 161, Para­
gould . AR 72450. 

Other 
The Puzzle of the Tacoma 

Narrows Bridge Collapse, an 
interactive videodisc pro­
gram used to teach physics 
students the principles of 
wave motions. For the P io­
neer PR-7820 and VP-1000 
videodisc players ; $125. John 
Wiley & Sons lnc., 605 Third 
Ave ., New York. Y 10158. 

Type Right , a typing tutor 
program for 40- or 80-column 
computers. For the Commo­
clme PET 4016, floppy disk 
and cassette, $29.95; and the 
CBM 8032, floppy disk , 
$39.95 . Barron Enterprises, 
714 W illow Glen Rd ., Santa 
Barbara, CA 93105 .• 

This ts a list of software packages that have been received t>y 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge. but it 1s not meant to be a full description 
of the product or the forms in which the product is available. In 
partlcular. some packages may be sold for several machines or in 

both cassette and floppy-disk format; the product lis.ted here is 
the version received by BYTE Publications. 

This Is an all-inclusive list that makes no comment on the quality 
or usefulness of the software lls.tea. We regret that we cannot 
review every softw<1re pack<1ge we receive. lmtei'!d, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received 1s considered 
co be on loan to BYTE and Is returned to 1he manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of.the packagesand !where appro­
pnare) the <1ltern<1te forms in which rhey are available. 

ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 

MACRO-Boe DISK BASED EDIT OR/ ASSE MBLER 
fh1s 15 a powerM macio assemtJler screen or~en1 ed edllOI anrt m.ic11me language 
morn lor 11 leatures local labels . cQndH•onal assembly pnnler lorma111ng anct cross 
relerence liSlrngs Assemble mulhple hies Program comes on Ract10 Sllac~. 
compa •t.Jle ct•s• wr h etlensive documenta l<ln Price : S99.9S 

MICROTEXT COMMUNICATIONS 
akc your COnJOUler JO 1Jl lcl l1gtllll pr1111111Q l!lfnllmll WIHl ull ·llnl> Star~g ' Us~ 

M1ctnte t 1or 11mes11:rnng 11 11 ra r:11or1s . prin1mg wll<il 1s recell/en ii5 11 1s rete1vetl 
.intJ sav111g text 10 c;isseae . and ·nore' Pr;ce: S59 .95 

PIBOC PARALLEL PRINTE R INT ERFACE 
Use~ IM'i!llE!I prin ter w1lh our Color Compuler' Ser1 l·P;irallel ronvener l)lugs rrmr 
tile se11al pon .mct aHows use of Centron1cs-comP<Jllble p1101ers ·(ou supply lhe 
p1 rn1e1 mole Pnce: S69.95 

T HE MICRO WORKS COLOR FORTH 
COior For111 is ~.is1r.r 10 learn than ass mtil languag '. executes in tess t1111e 1na11 
Basic ano ts fas1er ro program In than BJs1c Rumoack comes with t I 2·page 
11ldnua1 containing gloss ry ol sys1e01-spet1 !1r. words. hill standa•d FIG glossa1y 
.ind con1pte1e source A ras::ma11ng language !lesrgned tor 1t1e Color Coinpute1' 
Price: S109.95 

SOS-BOC SOFT WARE DEVELOPMENT SYSTEM 
Sf>S·SOC 1s a Rori10ack conwrmng a co111p1e1e eclr lor assembler and moollor jl 
alaws th~ us~1 lo wri1e a&Semole ar1d debug assern ly language programs w11n 
110 re t11ac1111g . otirer:t p~lch 1 ~b or 0111e1 tias~ies Suppor1s lull 6809 1nstruchon se t 
P11ce : S89.95 

SOC DISASSEMBLER 
Arms on t 1 AllO< Conip(He1 ~11n generates your own source oshng al 1t1e Bas<1: 
1111ernreter RUM Oocumenlalrnn olC luCI s ur.elul ROM en1ry pornrs. compie1e 
n1ernmy map 110 11aroware de1a r~s ~nCI more CasseHe r Q1mes l 6K syslem 
Price: S49.95 

GAMES . Siar B1asle1 • rat Al 3l« * Berser flt Cav~ f~unw .,, tarhrn * Asrro Blasi * Slarsnrp Cnameteo11 * 
Adventure Blac~ Sanclum * Ad en1uie f..i11.10 Island • 

TH[~O©~ Alsa Ava/labia: Macorne languag 
Pa s ,ln<J Services 

Mornior Boo s Memory Upgracl 
C.1 11or wrr 1e lor rnme 1nlormalron 

Ki ts 
C,1111orn 1a Res1den ls add 6% taJ( 
Master Charge/Visa and 

COD Accepted 

W@~ P.O . BOX 1110 DEL MAR, CA 92014 714-942-2400 
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Ask BYTE 

Conducted by Steve Clarcla 

Battery Power 
for Apples 

Dear Steve, 
l live in a rural area with­

out AC power. I would like 
to run my Apple !I Plus com­
puter and disk drive from a 
12-volt marine battery . 
Do you have a schem atic for 
a power supply that would 
allow this? 
Paul Walkins 

Bastrop , TX 

Power supplies fo r com­
puters using 4116-type dy­
namic RAMs (random-access 
rei:uilwrite memories) must 
be carefully designed to 
assure proper seque11ci11g of 
voltages during tum-on and 

t-um-off. A better way is to 
just use t/1e p resent power 
si1pply in the Apple. 1would 
rncommend that you use a 
12-volt DC to 120-volt AC 
inverter (instead of trying to 
bypass the Apple's power 
supply) . You will find that 
there are a n1Jrnber of 
devices 011 the market tha t 
will let you ru n your Apple 11 
from a rechargeable battery . 
Radio Shack sells one (part 
number 22-130) for $99. 95. It 
can liandle 300 w atts of 
power, which is more than 
eno ugh for the Apple fl and a 
monitor . ... s1~ve 

PC Info Source 

Dear Steve , 
What do you know about 

the TRS-80 Pocket Computer 
or the Sharp PC-12117 I'd like 
to use one to control ligh ts 
around my house . 
Jeffrey Woodhe"d 
D;ivis, CA 

T he Pocket Computer 

Newsle tter (35 Old State Rd. , 
Oxford, CT 06483) has up-to­
tlw-minute in form atio11 on 
pocket computers such as the 
Radio Shack TRS-80 PC and 
the Sliarp PC-UIJ . fl co11­
la i11s operating tips, pro­
grams , a11d product and 
eqilipmen t rev iews . It slwuld 
give you tlie information t11at 
you need. 

Fol' a general description of 
the pocke t computers . see 
''The Panasonic and Quasar 
Hand-Held Computers' ' by 
Williams and Meyer (lanuar·y 
1981 BYTE, page 34) and 
" Introducing tl1e TRS-80 
Pocke t Computer" (Micro­
computing, February 1981 , 
page 162) . .. . Steve 

Computer Burnout 

Dear Steve, 
I'm curious about the 

possible wearing out of a 
computer. I have heard that 
it may be better lo leave the 
computer on all the time than 
to turn it off, because the 
shock of applying power can 
wear out semiconductors. 
Edward M. Roberts 

Glen He;id, NY 

The enemies of solid-state 
electro11ic circuits are heat 
and trans ients . Leauing a 
computer 011 for an extended 
period will ca rtse no harm if it 
is properly ventilnted because 
components reach a steady­
state operating temperature. 
lf components are not lzot to 
t l1e touch . the heat dissipa­
tion is probably adequate and 
no damage should result . 

On the other l1and, if the 
power lines to wl1icl1 tl1 e 
computer is connected i:ire 
subject to ltirge transients 
(e.g .. with switching i11dt1(· 

tive loads) , there is n gr·er:iter 

risk of component damage if 
l hl! co mputer is in operation . 
In a properly de.signed power 
sr1pply . t/1e transients gener­
ated by o n or off switc '1 i11g 
are not lwnnful to operation . 

In sr.unmary , there is really 
11 0 middle roi:id for computer 
tforabi/ity . Use the com puter 
as required and do not worry 
about co mponent wear-ou t. 
. . . SteYe 

Llfellnes and 

Lifeboats for CP/M 


Fans 


Dear Steve, 
l have heard about a CP/ M 

u.ser's gro up in New York 
City. Do you have any 
details? 
Siegfried SeiHert 

Monmouth Beach, NJ 

To contact the CPI M tisers 
group in New York City, 
write to CPI MUG, attn: 
Marcia Co/tun . 1651 Tln'rd 
Ave.. New York , N Y 10028 
CPI MUG is operated as an 
adjunct of Lifeboat A ssoci­
ates , cm international dis­
tributor· of commercial soft­
ware. Lifeboat operates tli e 
group with the assistance of 
CACHE (Chicago Area Com­
ptjter Hobbyis t Exchange) . 
CACHE edits and ca talogs 
public-domain software and 
compiles each uolume (85 
disks . so far ), while 
CPIMUC collects, produces , 
and dis tributes the software. 

If yo i1 are interested in 
learning what specific soft­
ware is ava ilable through 
t/i l!sc groups , you can pur­
chase a printed CP! MUC 
library catalog for $6 from 
Lifeline Publisliing Corp ., 
1651 Third A ue .. New York, 
NY 10028. (212) 722-1700. 

Also , Lifeline produces a 
rrro11tlily 20-page newslet ter 

tliat provides information 
about Lifeboa t and CPI MUG 
sof1ware. Subscriph'ons are 
$18 per year. . .. Steve 

Boggled by 
Cassette Tapes 

Dear Steve, 
We've developed some spe­

cialized applicat io ns pro­
grams on yach t d esign for 
T RS -80 , Applt~ JI , and 
TI-99 / 4 computers. They 
work best with a disk , but 
we 've found that many 
potentia l customers don 't 
have disk drives. T herefore , 
we've included cassette 1/ 0 
rou tines and attempted to 
dis tribute the programs on 
cassette . 

We are now experiencing 
the legendary lack of reliabili­
ty of cassette data s torage, as 
well as a lack of portability . 
On a 14K-byte program, it 
has taken us 5 to 10 tries to 
get a copy that our computer 
will read back, and then the 
odds a.re less than half tha t 
the customer will be able to 
read it. We've tried five dif­
ferent cassette recorders 
(including two CTR-BOA s, 
which Radio Shack sells for 
this purpose) and several 
brands of cassettes, head 
demagnetizers, deaners, e tc., 
e tc. Honestly, if cassette 
storage is as bad to everyone 
else as it has been to us , I 
don't see why manufacturers 
bother documenting it in the 
manuals. 

Do you have any sugges­
tions? Are there highe r­
quaJity recorders available, 
or any modifications that 
might be made to a standard 
cassette recorder? ls there any 
chance of improving the sig­
nal between the recorder and 
compu ter? How does any­
body make tapes for program 
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distribution? I've had no 
rrouble reading in programs 
that I bought on cassette. 

John S. Letcher Jr . 

Letcher Offshore Design 


Southwest Harbor, ME 


The l1ig /1-frequency re· 
sponse of many cassette 
p·ecorders lea11es a lot to be 
desired . You will have mucli 
more success with cnssette 
data storage if you use a hig/1­
quality ($100-range) recorder 
with a ton e control. Pcma­
sonic and Sony make such 
models, and some even fea· 
ture a speed adjustment . 

Cassette tapes differ 
markedly (you get what you 
pay for). Tapes with drop· 
outs arr: perfectly satisfactory 
fm· audio i1se because it '5 dif­
ficult for llw ear to pick up a 
gap of several milliseconds 011 

a recordi11g. For ltre com· 
puler, t!u~t dropout means 
t /1 ~ loss of several bytes of 
data. Generally , the high­
q1rnlity audio tapes will 
work . I have lrad consistently 
good luck w itlr Maxell UD-60 
tapes w/1ere o thers were 
somewhat sporadic. On ce 
yo11 fi11d a tape that works. 
slick wit/: it . 

Dori 'I use tapes longer t lian 
60 minutes (i.e .. 30 mlnutC!s 
per· side) , Til e longer lapi!s 
Me thinner and are more sub­
iect to sl retching , bleed· 
t/1rot1gl1 , and breakage. 
Befo re recording. wind tli e 
tape from one end lo t/1e 
other and back to ensure th11t 
it is uniformly wound and 
will haue equal tension 0 11 ii. 

A disk rnn 't be beat for 
speed and acrnracy. but if 
you follow my recommenda­
tions, you may euen like 
using cassette /apes . . .. Steve 

Low-Cost 

EPROM Eraser 


Dear Steve , 
Several years ago, some 

magazine published a design 

for a device that erased 
EPROMs (erasable program­
mable read-only memories ); 
it used a lamp from an elec­
tric clothes dryer. I was able 
to obtain only one bulb be­
fore they became obsolete, 
and ii was defective . Do you 
know of any source for an in­
expensive EPROM eraser? 

Also, do you know any 
company that can provide a 
usable DOS (disk operating 
system) for computers based 
on the 6502 microprocessor? 
I've got a growing KIM-based 
5·100 system to which I'm 
adding an 8-inch drive. so l'm 
beginning to think about 
operating systems. 1can wri te 
a make-do DOS . but if CP/ M 
were availablt> (o r Unix 
or .. . ). I'd probably be bet ­
ter oH. 
Myron Calhoun 

Manhattan, KS 

A Vf!ry effective EPROM 
eraser· ca11 be made with ti GE 
(General Elec tric ) G4T4! 1 
germicidal lamp and a GE 
89C435 ballasr. Th e total cost 
for t/1e eraser is u11der $25 at 
current pFices, and bor'1 com­
ponents are available from 
a11y electrical supply !rouse . 

A unit using I ltese cornpo ­
nrmts was described in tlie 
Marcl1 1978 isst1e of Micro· 
computing (see "Faster Erase 
Times ," by Mike L Sirn o11, 
page 90). 

Percom Data Company 
makes an impressive DOS fo1· 
tlie KIM. It has patches for 
Micros oft BASIC, TEC65 
text editor, and /lie Microade 
Assembler. It o;;upports tip lo 
four 5 1/• -indi disk dn'ves, has 
tlie operating system in ROM 
(rearl-011/y memory). and i11· 

dudes full source /i5ti11gs for 
all patchr:s. It cr1rre11tly costs 
$600. Fu rther infonnation 
can be obtained from Per·com 
Dr.Ila Co., 211 North Kirby 
St. , Garland. TX 75042 . (214) 
272-3421 . ... Steve 

PET ROMs 
Switchable 

Dear Steve, 
I would like my Commo­

dore PET computer to dis· 
play Greek cha ra cters instead 
of English characters . Can I 
switch the ROM (read-only 
memory) character generato r 
with one programmed for 
Greek characters? Where 
could 1 find such a character 
generator? Is there a way to 
make my Epson MX-80 
printer print Greek char­
acters? 
Frederick N. Harr is 
American Embassy 

APO, NY 

Within tlw last year, I've 
see11 two programmable char­
acter generators for thl! PET 
advartised. One is made by 
ln tegraled Computer Tec/·1­
110/ogies 1111d is available from 
Mi c ro Mr'11i Compt1f'er 
World. 74 Robinwood Aue., 
Columbus, OH 43213 . It's 
called tlze JCT Programmable 
Character Generator. It 
allows yoi1 lo reprogram any 
of tlie PETs 256 standard 
screeri clrnraclers and would 
certainly allow the use of 
Gree/.;: c/mracte1·s . T/1e other 
unit is manu factured by Sys· 
te111s Formulate Corp . . 39 
Town and Country Village, 

Palo Alto , CA 94301 . It will 
allow itp to 64 programmable 
clraracters. 

Anotl1er device, known as 
a Soft ROM, cons ists of a cfr­
rnit board tliar plugs into the 
PET's character-generntor 
ROM socket to provide 4K 
bytes of progromrnable mem­
ory; an alternate character set 
may tl1e11 be loaded into this. 
This card is available rom 
Canadian Micro Distributors 
Ltd. , 365 Main St ., Milton, 
Ontario L9T 1P7, Canada. fl 
sells for $129. 

!11 November 1980. a com­
pany known as Kobetek Sys­
tems Limited (R.R. #1 Wolf­
v i/le, Nova Scotia , BOP lXO. 
Canada , (902) 542-9100) ad­
uertised a fom ign-l11ngr.rnge 
ROM for the PET from Wes I 
River Eleclro11ics. You may 
see if t/iey still carry it , but I 
liave not seen cmy advertise­
ments rece11/ly . 

The Epson MX-80 lras rm 

option known as Graftra.x . It 
is a set of three ROMs tliat 
plug into tlie main circuit 
board inside t/1 e printer to 
giue it '1igl1-reso h1tion graph · 
ics cnpubility. Wit /1 this pack­
age. you should be able to 
print 11ny cliaracter set that 
you can put 011 the screen. 
The Graf tra.x option lists for 
$100 and is m.milablu from 
any la rge computer store. 
... Steve• 

In "Ask BYTE," Steve Ciarc1a answers questions on any area ol 
microcomputlng. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry ro: 

Ask BYTE 
do Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source. chat with Steve jTEC3 I 7) 
directly Due to the high volume of inqurrre~. personal replres can­
not De given. Be sure to rnclude "Ask BYTE" rn the address. 
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Event Queue 


November 1982 

Not•eo .,b.r-0,,crmber 

Computer Communications 
Technology Seminars , various 
sites throughout the U. S. 
Among the seminars offered 
a re the "James Martin 5-Day 
Fourth Generation Methodo­
logies," 'Managing the Data­
base Environment," and 
" Database : A Builder 's 
Guide. " For complete infor­
mation, contact the Technol­
ogy Transfer lnstitute, 741 
10th St .. Santa Monica , CA 
90402, (213) 394-8305. 

No1Jemb.r·December 

Courses from Don \Nhite 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are "Grounding 
and Shielding" and "MIL-STD 
462/ 4628 and System-Level 
Electromagnetic Interference 
Testing and Procedures. " 
Course fees range from $815 
to $945. For complete details. 
contact Don White Consult­
ants Inc. , State Route 625, 
GainesviUe, VA 22065, (703) 
347-0030. 

Nove'11ber-De~embvr 

Courses from Fairchild Cam­
era and Instrument Corpora­
tion , Santa Clara , CA. 
Among the courses being 
offered are "F16000 Family ln­
t roducti on, " " Pascal for 
Microprocessor.; ," and "F8 
and F3870 Microcomputer 
Systems." For more infonna­
tion, contact Fairchild Camera 
and Ins trument Corp .. Educa· 
tion Center. 3420 Central Ex­
pressway , Santa Clara , CA 
95051 , (408 ) 773-2161. 

No1~1nbrr-D1:icr-mbi! r 

IEEE Computer Society Con­
ferences and Meetings, vari­
ous sites throughout the U.S ., 
Europe, and Asia . Among the 
events schedu led are "Cornp­
sac '82," "Very Large-Scale Ln­
tegrati o n and Microcorn­

puters: Today and Tomorrow 
(Tencon '82)," and 'The 1982 
Real-Time Systems Sympo· 
sium.'' For a co mplete Ii.sting 
of conferences and meeti11gs . 
contact the E.xecutive 
Secretary , IEEE Computer 
Socie~y , POB 639, Silver 
Spring, MD 20901 , (301) 
589-3386. 

Novernber-OecPm/.rer 

Information Management and 
Technology Seminars, various 
si tes throughout the U.S. 
Among the wide variety of 
seminars offered by Datama­
tion Institu te are "Distributed 
Systems: Concepts and Man­
agement Overview.' ' "Man­
agement of Software Engi­
neering : Lowering Costs , 
Boosting Productivity ," and 
"Data-Processing Concepts 
for Management and Users ." 
Registrat ion fees range from 
$595 to $795. depending upon 
duration and the topic cov­
ered. For details, contact Ms. 
Joan Merrick, Datamat ion In­
stitute Seminar Coordination 
Office . S ui te 415, 850 
Boy lston SI .. Chestnllt Hill . 
MA 02167, (617) 738-5020. 
Por information on in-house 
presentat ions, contact Art 
Gutmann . Datamation ln­
stitllle for Information Man­
agement and Technology , 
Seminar Coordination Office , 
Suite 803, 331 Madison Ave ., 

ew York , NY 10017, (212 ) 
697-2361 . 

Navl1Jn!J.? ,...£kceo1hr1 

Intensive Seminars for Profos­
sional Development , Worces­
ter Polytechnic Institute cam­
pus and various si les in the 
New York City and Boston 
metropolitan areas. Some of 
the topics to be presented a re 
" Project Management , " 
"Leadership Skill s and Man­
agement Tools for High­
Technology Professio nals ," 
and ''tvlicroprocessors: Hard­
ware, Software , and Applica­
tions ." Fees range from $495 
to $990. Comple te details are 
available from Ms . Ginny 

Bazarian, Office of Con tinu­
ing Education . Higgins House, 
Worcester Polytechnic In· 
stitute , Worcester, MA 01609. 
(617) 793-5517. For informa­
tion on in-house seminars , call 
Robert J. Hall at (617 ) 
793-5574. 

Novf'rnher·Drc-e-mber 

Seminars of Interest lo 

Women Professionals, various 
sites around Boston , MA. 
This series of o ne- and two­
day seminars is presented by 
Boston University Metro­
politan College. Among the 
topic.s on the agenda are 
"Managing Word Processing 
to Increase Productivity and 
Profitability ," "A Manager's 
In troduction to Computer5 
and BASIC. " and "Data Pro­
cessing Fundamentals for Ac­
coun ting and Financial Mana­
gers. " The seminar fees are 
$325 and $495 , depending on 
duration . For registra tion in ­
formatio n , contact Ms. Joan 
Merrick , University Seminar 
Center . Suit e 415 , 850 
Boylston St. , Chestnut Hill , 
MA 02167, (617) 738-5020. 

N oue,.1het.. fmmmy 1983 

Courses from Q .E.D. Infor­
mation Sciences, va rious sites 
throughout rhe U.S. Amo ng 
the courses offered are "Data­
base Concepts and Systems," 
"Human Pactors in Office 
Automation ," "Sc:reen De­
sign ,' ' a nd 'Designing Systems 
Controls. " Complete course 
ou tlines art> available From 
Q .E.D. Information Sciences 
Inc. , Q.E.D. Plaza , POB 181, 
Wellesley , MA 02181. (617 ) 
237-5656 . 

NL1 ne-1•rl1e,- ~-1 1 

The Governmenl - lndustr:y 
Data Exchange Program­
GIDEP, McCom1ick Inn , Chi­
cago, IL. This annual work­
shop is open to anyone in ter­
ested in the exchange of tech­
nical information relating to 
engineering , failure experi­
ence, reliab ili ty and maintain­
ability , and metrology . For 

more information, contact the 
Officer-in-Charge, GIDEP 
Operations Center, Corona, 
CA 91720. 

Ncn•etnbor 9-1 l 

Computer Graphics, New 
York. NY. This course is de­
signed to pro vide a co mpre­
hensivl:' overview of sta te-of­
the-art compu ter-graph ics 
software and hardware and to 
present an integrated ap­
proach to implementation of 
graphics applications. Topics 
to be addressed incl ude tech­
nology fundamentals, soft­
ware and hardware avail ­
ability and selection criteria, 
and raster scan, vector, and 
color techniques. Participants 
receive a take-home graphics 
software package . The course 
fee is $845. Information can be 
obtained from Ruth Dordick, 
Integrated Computer Sys­
tems, 3304 Pico Blvd. , POB 
5339, Santa Monica , CA 
90405 , (800) 421-8166; in 
Californ ia, c all (213) 
450-2060. 

Nov~ml. ~r 9-12 

Distributed Processing, Mini­
and Microcomputer Imple­
mentations , Boston, MA. 
This course will cover d istri­
buted processing concepts and 
techniques suitable for micro­
processor applications. Other 
topics include design require­
ments of distributed systems, 
how to partition system tasks 
and hardware. and how to 
implement data lin ks and pro­
tocols. The fee is $8•15 . Con­
tact Ruth Dordick , In tegra ted 
Computer Systems. 3304 Pico 
Blvd ., POB 5339, Santa 
Monica . CA 90405 , (800) 
421-8166; in Californ ia , call 
(213) 450-2060 , 

No1m11be• JO 

Living in a Computerized 
World: Challenges to Privacy , 
Education, and Society , Stu­
dent Union . Brooklyn Col­
lege , New York, Y. Th is 
conference is a joint presenta­
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lion of the New York State 
Legislative Commission on 
Science and Technology and 
the Humanities lnstitute of 
Brooklyn College . Contact 
the Legislative Commission on 
Science and Technology, 
State of New York , J4th 
Floor, Agency 4 Building, As­
embly POB 167. Albany , NY 

U248, (518) 455-5081. 

Noueml;1•r 10- 12 

Accounting and Information 
Systems Expo '82, MGM 
Grand Hotel. Reno , V. This 
exposition is designed to ex­
pand on recent legal, tech­
nological, and methodological 
advances in accounting and 
compute r -r e lated fields . 
Among the 27 seminars 
planned are "Computerized 
Budgeting, " "Auditing Com· 
puterized Syste ms ," and 
"Stress Management. " Semi­
nar fees range from $125 for 
one day to $350 for three 
days. For complete details. 
contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada , Reno, 
NV 89557, (702) 784-4801 . 

.Vov~mbPT 11-12 

Microcomputers in Educa· 
tion . Biloxi, MS. This work­
shop is sponsored by the Col­
lege of Education at the Uni­
versity of South Alabama in 
cooperation with the School 
of Continuing Education . For 
details and registration forms, 
contact Ms . Judy Campbell, 
Univi:rsity of South Alabama, 
Mobile , AL 36688, (205) 
690-6528. 

No> t >rmlJ~r 1/ -Jt/ 

The Fourth Annual Northeast 
Computer Show and Office 
Equipment Exposition, Hynes 
Auditorium, Boston , MA. 
This show will feature micro­
computers. business systems, 
peripherals, accessories, and 
supplies. Admission is $5. 
Contact Northeast Exposi­
tions, 822 Boylston St .. Chest­
nut Hill , MA 02167, (617) 
739-2000. 

N c:o11•m bc' H -19 

Data Processing Training 
Managers' Workshop, Westin 
Bay Shore Inn. Vancouver, 
British Columbia , Canada . 
This workshop is designed for 
people with less than 18 
months ' experience in coor· 
dinating data-processing 
training programs. Partici­
pants learn how to establish 
in-house education programs 
that will meet managements· 
objectives and ensure a high 
return on their o rganizations' 
investment in training. The fee 
is $850. Full details are avail­
able from Linda Hubacek, 
Deltak lnc. , 1220 Kensington 
Rd ., Oak Brook, fl 60521 . 
(312) 920-0700. 

Not'f!mh r:r 15 

Knowledge Engineering in the 
1980s, San Francisco . CA . 
This executive briefing pro­
vide an overview of the 
power and potential of arti · 
ficial intelligence. lt is de­
signed to introduce executives 
and senior technical personnel 
to the concepts of knowledge 
engineering and knowledge 
systems . Topics to be covered 
will assist participants in 
assessing the ut i lity of 
knowledge engineering . pin­
pointing areas of impact , and 
outlining costs and strategies 
for in itiating knowledge-engi­
neering projects . The fee is 
$750, which includes mate­
rials, luncheon, and a recep­
tion . For fur ther information, 
con tact Dina Barr, Teknowl­
edge , 151 University Ave. , 
Palo Alto, CA 94301 , (415) 
327-6600. 

Nove111b£r 15-17 

Microcomputer Interfacing, 
Design and Programming 
Using the ZB0/ 8085/ 8080, 
Virginia Polytechnic 1nstitute 
and S tate University , Blacks­
burg, VA. This is a hands-<>n 
workshop with the participant 
designing and testing concepts 
with the actual hardware . The 
fee is $395 . Contact Dr. Linda 
Leffel , C.E.C, Virginia Poly­
technic Insti tu te and State 

University , Blacksburg, VA 
24061 , (703) 961-4848. 

Nm;: rmbqr l .>- 19 

Auditing in the Contem­
porary Computer Environ­
ment, New York, NY. This 
course is sponsored by 
Coopers & Lybrand. It 's de­
signed for infernal auditors 
and financial and data-pro­
cessing professionals. A com­
prehensive audit approach for 
computer-based systems, in· 
eluding how to evaluate con­
trols, will be presented. 
Topics oF interest are how to 
prepare an audit report and 
how to design a program of 
te ts u ing questionnaires . 
checklists, software tools, and 
flowcharts. Obtain full details 
from Marge Umlor, EDP 
Auditors Poundation , 373 
South Schmale Rd. , Carol 
St ream. IL 60187. (312) 
682-1200 . 

NoiJember 15· /Q 

The lX Latin American Con­
gress on Banking Automa­
tion, ATLAPA Convention 
Center, Panama City. Repub­
lic of Panama . This confer­
ence is sponsored by the Latin 
American Federation of 
Banks, the Latin American 
Center for Banking Automa­
tion , and the Panama Banking 
Association. Seminars. con­
ferences, and lectures will be 
complemented by exhibits of 
automatic data-processing 
a nd telecommunications 
equipment related to banking 
operations. For details , con­
tact Asociacion Bancaria de 
Panama. Apartado 4554­
Panama 5, Republic de 
Panama; Tt:>I: 25-1863 . 

Noi1v,,1#;1•p 15-19 

Unix Workshop, Los Angeles, 
CA. This intToductory course 
is open to engineers, program­
mers, managers, and design· 
ers. Subject areas include in­
troduction to the Unix edi tor , 
file system and directories, 
and word-processing tools. 
The fee is $1000. Course out­
lines are available from Joan 

Hall , Plum Hall Inc . . R.D. 2 
Box 235P, Pleasantville, NJ 
08232, (609) 927-3770. 

Nor.'''"' l'er 16 

Writing User Manuals That 
Sell Software, Doubletree Inn , 
Dallas, TX. This seminar 
focuses on the user manual as 
an integral part of a software 
package. Special attention is 
given to the manual's role at 
point-of-sale . Topics on the 
program include analyzjng the 
manual 's part in meeting both 
user and vendor needs, plan­
ning and outlining , and effec­
tive writing, packaging, and 
editing techniques. The fee is 
$150, which includes a manual 
on planning and executing a 
documentation project. Con­
tact Michele Keplinger , 
Promptdoc Inc. , Suite 113, 
833 West Colorado Ave ., C0l­
orado Springs, CO 80905, 
(303) 471 -9875. 

Nm>emher ll'>-19 

Computer Graphics , San 
Francisco, CA . For details, see 
November 9-12. 

Nove,,,l1er 17-19 

Local Networks: Designing 
and Implementing Applica­
tions for the 80s, lntemat ional 
Hotel, Washington, DC. This 
conference is intended to pro· 
vide in-depth evaluations of 
the advantages and limitations 
of local networks for different 
applications, such as how 
local networks fit into an 
overal l communications 
strategy. Hardware , sofhvare, 
and services for local net ­
works will be exhibited. Con­
tact U.S . Professional Devel­
opment Institute, 12611 
Davan Dr., Silver Spring, MD 
20904 ' (301) 622-5696. 

NocPmb~r 10 

Writing User Manuals That 
Sell SoftwMe, Howard John ­
son-O'Hare International, 
Chicago. IL. Refer to Novem· 
ber 16 for information . 

No t'mrlwr 18-21 

Applefest , Brooks Hall, San 



EventClueue.------------------------------------------------------------­
Francisco, CA , Applefest is a 
conference convention and ex­
position featuring Apple com~ 
puters and Apple-related 
products such as software, pe­
ripherals, accessories, and 
publications. The admission 
fee is $5. Contact Northea5t 
Expositions, 822 Boylston St., 
Chestnut Hill. MA 02167, 
(617) 7.19-2000. 

No~emb~r 18-19 

The Sixth Western Educa­
tional CompuUng Confer­
ence, Kena Kai Club, San 
Diego, CA. This conference is 
presented by the California 
Educational Computing Con­
sortium. n's intended for In­
structors and administrative 
personnel at the college and 
university level. The theme is 
"Bringing the Information Age 
to the Campus." Papers will 
address such topiq; as student 
involvement in database de­
sign, administrative comput­
ing in continuing educatiM, 
the educational software 
dilemma, and learning eco­
nomics with a microcom­
puter . Contact Professor 
Frances Grant, Center for In­
formation and Communica­
tions Studies, California State 
University, Chico, CA 95929. 

No?!»mtier 19-2 1 

Electronic:a , Civic Center, 
Houston, TX. This show will 
feature a wide variety of per­
sonal electronics equipment 
including compu~ers, elec­
tronic games, ham radios, and 
projection TV , For more in­
formation, contact Norlkeast 
Expositions, 824 Boylston St., 
Chestnut Hill , MA 02-167, 
(61?) 739-2000, 

No~embvr29-~ember 2 

The 1982 Global T elecommu­
nications Conference (Globe­
c:om '82) , Sheraton Bal Har­
bour Hotel, Miami, PL. The 
theme for this rEEE Communi­
ca ttons Society-sponsored 
conference is "Communica­
tions-A Synergistic Technol­
ogy ,'' Topics to be explored 
include local-area networks, 

fiber optics, satell ite c:ommu­
nicalions, computer/ commu­
nication security, network 
perfo!lI1ance evaluation, and 
LSI /VLSI (large-5cale integra­
tion / very large-scale inregra­
tion) ommunications. Panel 
di5cussions and a,bout 60 
hardware and software ex­
hibits will highlight this con­
ference. Globecom was fon:'n­
erly known as the National 
Telecommunications Confer· 
ence (NTC). General confer­
ence information is available 
from Dr. Lla.ng Li, Gould S. E. 
l. . 6901 West Sunrise Blvd., 
POB 9148, Fort Lauderdale, 
FL 33310. For registration 
derails, contact Dr. Thomas J. 
Harrison , Registration Chair­
man, IBM Department 2Kll 
203, POB 1328, Boca Raton, 
FL 33432. 

Noaemlter 29-Dtcambe 2 

COMDEX '82, Convention 
Center, Las Vegas , NV. This 
conference and e,);positlon, 
designed for small-systems 
vendors and independent 
sales organizations, is one of 
the largest annual computer 
hows . Full details are avail­

able from The !!')terface 
Group, 160 Speen St. , POB 
927, Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879­
4502. 

Nouambor JO·D<cMmlirr l 

Understanding and Using 
CAO/ CAM, Barbizon Plaza, 
New York, NY. This seminar 
will be led by Carl Machover. 
IL is Intended to provide an in­
troduction to and the history 
of computer graphics, the 
compute r-graphics environ­
ment, and basic computer­
graphics technologies. CAD/ 
CAM {computer-aided de­
sign/manufacturing) topics to 
be addressed include design 
and analysis, simulation, the 
size of lhe market and its ex­
pected growth, and mana,ge­
menl issues. Practical infor­
mation about hardware, soft­
ware, systems, and applica­

tions wil l be provided . Work­
~hops and clas discussions 
wiJJ fol.low the concluding ses­
sion. Full details are available 
from Carol Sapchin, Prost & 
Sullivan, 106 Fulton St ., New 
York, NY 10038, t212) 
233-1080. 

Ncw•mber .30-Dvt"~"rbar .? 

Mldcon/ 82, High-Technology 
Electronics Exhibition and 
Convention, Dallas Conven­
tion Center, Dallas, TX. Con­
tact Electronic Conventions 
lnc ., 999 North Sepulveda 
Blvd . , El Segundo CA 
90245, (800) 421-6816; in 
California , (213) 772-2965. 

Navcmbur .30-December .2 

The 1982 Autofact 4 Confer­
ence and Exposition , Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto­
mated Systems Association 
of the Society of Manufactur­
ing Engineers (CASA / SME). 
The focus will be on com­
puter-aided design and manu­
facturing (CAD/CAM) and 
the e)(panding technologies of 
computer-in tegrated manu­
facturing (CIM) and the auto­
mated factory. Tutorials and 
sessions will address analysis 
and simulation , robotics, as­
sembly, quality assurance, 
scheduling, material han­
dling, and other· related 
topics . Additional informa­
t ion is availab le from 
CASA / SME Public Rela­
tions, One SME Dr. , POB 
930, Dearborn , Ml 48128 , 
(313) 271-0777, 

N<Jut',,lb<',-3D-DuctP11li~ J 

Computer Graphics, Wash­
ington, DC. See November 
Q-12 for details . 

Ncru11mb~1- 30-DN'ember 3 

Digilal Modal Ana lysis , 
Marina !J'lternational Hotel, 
Marina delRey, CA. Contad 
the Continuing Education ln­
stitu te , Oliver's Carriage 
House , 5410 Leaf Treader 
Way1 Columbia MD 21044, 
(301) .596-0111 . 

December 1982 

O..c~mbu-Marcli 19/lJ 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U. S. Among the courses of­
fered by the AMA (American 
Management Associations) 
are ''Fundamentals of Data 
Processing for the Nondata 
Processing E ecutive, " 
"BASIC A Compule.r Lan­
guage for Managers," and 
"Database Concep ts and De­
signs. " For complete registra­
tion and course information, 
contact the AMA, 135 West 
soth St. , New York, NY 
10020, (212) 586-8100. 

Decun&tn' 1·2 

MECC '821 Educational Com­
puting Conference, Minnea­
polis, MN. The theme for this 
conference is "Sharing a 
Decade of Experience." Pre­
and post-conference work­
shops on implementing com­
puting and programming 
microcomputers are planned. 
Practical sessions and discus­
sions will c:over in·sl!rvice 
training techniques, software 
and hardware evaluations, 
classroom leaching strategies 
and activ.ities, and kindergar­
ten Lhrough l2th grade cur­
rkulum planning. For com­
plete details, contact MECC 
'82, 2520 Broadway Dr., St. 
Paul , MN 551 lJ , (612) 
376-lBL 

o,. en.P•r 1-l 

Softwart> Informatio n lnlema­
tional, Wembley Conference 
Cent-re, London, England. 
Particulars are available from 
Software/ expo, Suite 400, 222 
West Adams St .. Chicago, IL 
60606, (3U) 263-3131­

D.!~emb~r 2.J 

Understanding and Using 
Computer B11Sin.ess Graphics, 
Barbizon Plaza, New York , 
NY_ This workshop o Eers an 
introduction to and the his­
tory of compuler graphics, lhe 
computer-graphics environ­
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ment, and basic cornpute.r­
graphics technologies. Areas 
addressed are justifying busi­
ness graphics. time- and 
money-saving techniques, 
business graphlcs choices, and 
successful operating tech­
niques . Workshops and dass 
discussions will follow the 
concluding session. The semi ­
nar leader is Carl Machover. 
Contact Carol Sapchin, Frost 
& Sullivan, 106 Fulton St. , 
New York , NY 10038, (212) 
233-1080. 

Decamb~r J-S 

Electronica, Moscone Hall, 
San Francisco, CA. See No· 
vember 19-21 for further de­
tails . 

D;,c~1 rlier S-lO 

Data Processing Training 
Managers' Workshop, Sher­
aton Universal Hotel, Los 
Angcles, CA. For detaiJs, see 
November 14--19. 

Doc:~n 1bur f>.7 

Farm Computer Seminar, 
Argos C mputers, Fresno, 
CA. This seminar is sponsored 
by Argos Computers. It's de­
signed for the farmer consider• 
ing investing in an on-fann 
compu ter system, the opera­
tors to be responsible for 
operating the system, and the 
controller, accountant , and 
bookkeeper planning the in­
stallation of a fann computer 
system. TI1e program is i.n· 
tended to provide a general 
understanding of computers, 
computerizat ion, and com­
pu terized fann management. 
The program covers hard ­
ware, software , database­
management systems, how to 
specify system requirements, 
charting information flows, 
and preparing a farm for com­
puterization . Hands-on ex­
perience w111 be provided. The 
fee is $250. A full seminar 
descripHon is available from 
Alan R. Thodey. Atgos Com­
puters, Suite 360, 790 West 
Shaw Ave ., Fresno , CA 
93704, (209) 221-7211. 

0...cmoor 6-S 

Hands-on Pascal Workshop, 
Los Angeles, CA. This c:ourse 
will provide the opportunity 
to learn Pascal through haiids­
on exp rience on Apple II 
PascaJ systems. Topics to be 
addressed include coding the 
language, using st ructured 
programming techniques, de­
veloping portable and main­
tainable software, and imple­
mentlng real-time software for 
microcomputer and minicom ­
puter applications. The course 
fee is $695. For information, 
contact Ruth Dordick, Inte­
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California, 
(213) 450-2060. 

O..w11!rer 6-9 

Computers in Science. Con­
rad Hilton, Chicago, IL This 
conference seeks to provide 
information on how changing 
computational technologies 
wlll influence Future scientific 
research . Sessions, lectures, 
and presentations will cover 
such topics as "Products of the 
Technological Revolution: 
Building Blocks of Future 
Computer Systems, - "Com­
putational Systems: Man / Ma­
chine Synergism and the Con­
duct of Scientific Research," 
and "Scientific Communica­
tion and CoUaboration: Con­
ducting Research in the New 
Computational En viron­
ment ." ln addition , pre­
conference tutorials on hard­
ware, software, and commu­

ni ca ti on technology are 
planned . This conference !:> 
sponsored by Science maga­
zine in coopuation with 
Scherago Associa tes 1nc., 
1515 Broadway, New York, 
NY 10036, (212l 730-1050. 

Oecem/Jer 6-10 
Unix Workshop, Boston, MA. 
Details ar e listed Ullder 
November 15-19. 

o~cemb~r NJ 
Plenary Technology, New 

York, NY. Details are avail­
able from the Yankee Group , 
POB 43, Harvard Squar"E:, 
Cambridge, MA 02138. (617) 
54.2--0100. 

0.CP" I jJ~r 7..f; 

Computers - Can You Afford 
Not lo Underst·and?, St. 
Charles, lL The fee for this 
executive seminar is $500. 
Contact the Registrar, Arthur 
Andersen & Co., Center for 
Professional EducaHon, 1405 
North Fifth Ave. , St. Charles, 
IL 60174, (800) 323-0815; in Il ­
linois, (800) 942-0851. 

Dec<'lhber 7·10 

Distributed Processing, Mini­
a.nd Microcomputer Imple­
mentations, Washington, DC. 
See November 9-12 for 
details. 

Doct>mb<'r 9-11 

The 1982 California Educa­

tional Exposition, Anaheim 

Convention Center, Ana­

heim, CA. This exposition's 

theme is "Public Education: 

Our Purpose-Our Future. " 

Exhibi ts and an all-day 

compu ter-literacy workshop 

highlight this event. Address 

inquiries to Alice Lytle, Cali­

fornia Scho .I Boards Associa­

tion, 916 23rd St ., Sacra­

rn nto , CA 95816, (916) 

443-4691. 


De<~mltcr 9·12 


Southeast Computer Sbow 

and Office Equipment Exposi­

tion, Civic Center, Atlanta , 

GA . For details, contact Com­

pulEr Expo.sitions Inc., POB 

3J15, Annapolis, MD 21403, 

(BOO) 368·2066; in Maryland, 

(301) 263-8044. 

O..ctonb11r Jll 

The 1982 Computer Network­
ing Symposium, Gaithers­
burg, MD. "Planning for the 
Near Term: The Next Three 
Years" is the theme for this 
symposium, which is spon­
sored by the lEEE Computer 
Society Technical Committee 
on C mputer Communication 
and the Institute for Com­

puter Sciences and Tech ­
nology of the National Bureau 
of Standards. Papers related 
to thi> design, electi n , and 
implementation of network 
systems within the next three 
years will be delivered . Areas 
of particular intere5t indude 
long-hauJ networks, local­
area networks, and satellite 
systems. Full details are avail ­
able from Computer Net­
working Symposium, IEEE 
Computer Society , POB 639. 
Silver Spring, MD 20901, 
(301) 589-3386. 

Dec:P111bcr 12-1 

Small Computers in Bio­
medical Re;earch, Woods 
Hole, MA . This course is 
sponsored by the Marine 
Biological Laboratory . It em· 
phasizes hands-on exercises 
using several fully equipped 
microprocessor systems. The 
concentration is on basic 
machine operation and 
assembly language. Other 
topics include number sys­
tems, machine logic and archi­
tecture, operating systems, 
and flowcharting and inter­
rupts. Contact the Marine 
Biological Laboratory , Woods 
Hole , MA 02543. (617) 
548-3705. 

Drcembcr 13-15 

Office Automation for Man­
agement Productivity 1 Shore­
ham Hotel , Washington, DC. 
Conference sections will focus 
on better methods to evaluate 
productivity, to select equip­
ment or procedures, to inte· 
grate equipment or proce­
dures into an organization, 
and to gli!t people to work ef­
fectiveJy ln a changi11g en­
vironment. For further details, 
contact the Information Ex­
change, Suite 334, 4500 South 
Four Mile Run Dr.. Arlington, 
VA 22204, (703) 820-5720. 

D •cemb"r 13-17 

C Programming Workshop, 
Boston, MA. This workshop 
is desig.ned for programmers 
or engineers able to program 
in another language . Areas to 
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be explored include C 
operands and operators, C 
preprocesso~ . pointe~ and 
arrays, and structures and 
unions. The fee is $1000. A 
full course outline is available 
from Joan Hall , Plum Hall 
lnc., RD 2 Box 23SP, 
Pleasantville, NJ 08232, (609} 
927-3770. 

Dec~mb"' JJ-1 7 

Digital Continuous-System 
Simulation. University of 
Maryland University College, 
Adelphi, MD_The fee for this 
course is $975 . For details, 
contact Marc Rosenberg, 
UCLA Extension, Continuing 
Education in Engineering and 
Mathematics, 6266 Boelter 
Hall, Los Angeles, CA 90024, 
(213) 825-1047. 

~cembl!r H -15 

Plenary Technology , Palo 
Alto, CA . Details are avail­
able from the Yankee Group, 

POB 43, Harvard Square, 
Cambridge. MA 02138, (617) 
542-0100. 

~c<>mber ./il-16 

A Business Approach lo Sys­
tems Controls, Chicago, lL. 
The fee for this seminar is 
$600. Contact the Registrar , 
Arthur Andersen & Co., 
Center for Professional Educa­
tion, 1405 North Fifth Ave., 
St. Charles, IL 60174 , (800) 
323-0815; in Ulinals, (800} 
942-0851. 

Doc~mb~r 14-17 

Systems Project Manageme.nt, 
Chlcago, [L The fee for this 
seminar is $900. Far full 
details, contact the Regi trar, 
Arthur Anderst'Il &: Co ., 
Center for Professional Educa­
tion, 1405 North Fifth Ave ., 
St. Charles , fL 60174, (800) 
323-0815; in Illino is, (800) 
942-0851. 

Micromint will put both a 
computer developmentsystem

and an OEM dedicated controller 
in the palm of your hand 

for only$195 
za MICROCOMPUTER 

•On board tiny BASIC Interpreter. 
• P11allet and Hrial UO ports. 
•6 lnlerrupls_ 


RS·232 CONNECTOR 

•Jusl a1t1ch a CRT lerm lnal and 


immedl•l ..ly wrlle 

eonlrol program• in BASIC. 

4K BYTES OF RAM 

• Z6132 4K X 8 low power qua.1-stellc 

...: " 
• • .. 
/. '; • 

'~"....:.:. ' ' -=-------.' 

RAM . EPROM pit1 compatible. 

SWITCH SELECTABLE BAUD RATES 


• 110·9600 BPS. 

FULLY EXPANDABLE 


•Data ond address buse>1 avallabl&/j
for 124K memory 

and 1/0 up.anslon. 


• 2 011board parallel porls. "'"' ---''-'--L­ti ·

• 7.3728MHZ cryslal lor lasl c:onlrol operations. Claroia' • Circuit Cellar , 
JUMPER SELECTABLE MEMORY OPTIONS Byte Maga tine, 

•4K RAM, 2718 or 2732 EPROM operation. July and August 1981 . 
LOW POWER 

•Consumu only l ~ WATTS al +5. + 12 
and ·12V 
Opilonal power supply 
( + 5, + 12 and - 12V) S35. 
Pl i:taso Include $~ to.r shipping and tian<Wng. ~. .. ............ "' .. •nc 

To Order. 
Call Toll Free; 1-800-645-3479 

On N. Y. State Call ; 1·516·37'1·6793) 

For l11lormalion Call ; ~ 1111!1!1'1 

1·516·374-6793 lw.J ... 


MICROMINT INC. 

917 Mldway 

Woodmere. N.Y. 11598 


Circle 518 on Inquiry card. 
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/mm"'y S-7 
The Sixteenth Hawaii Interna­
tional Conference on Systems 
Sciences, Honolulu, HI . This 
conference wlll focus on re­
cent developmen ts in the 
theory and practice of com­
puter software , hardware, 
and advanced computer sys­
tems applications as related to 
information and systems 
science. Special emphasis will 
be placed on medical informa­
tion processing, decision sup­
port systems, and office sys­
tems and technology. Fu rther 
information is available from 
Emily M. Yan a Jorgensen, Of­
fice of Management Pro­
grams, College of Business 
Administration, University of 
Hawaii , 2404 Maile Way 
C-202, Honolulu, HI 96822, 
(808} 9<18-7396. 

Jwrunl')! J/J-20 

Southcon / 83, High-Tech­
nology Electronics Exhibition 
and Convention , Georgia 
W o rl d Co ng ress Ce n ter , 
Atlanta, GA. Con tact Elec­
tronic Conven tions Inc., 999 
North Sepulveda Blvd. , El 
Segundo, CA 90245, (800) 
421-6816; in California, (213 ) 
772-2965. 

/mmary .Z0.11 

The Twelfth Annual NaHonal 
Measurement Science Confer­
ence and ExhibiHon , Hyatt 
Rickeys Ho tel, Palo Alto, CA . 
This conference is inlended 
for managers, scientists, engi­
neers, and operating person­

nel. lts theme is ' 'Accuracy 
and Automation." Seminar 
sessions will stress practical 
applications of new equip­
ment and techniques to solve 
measurement problems. By 
format and objective, th is 
conference will promote pro­
fessionaJ and state-of-the-art 
approaches a nd emerging 
technologies in the fields of 
measurement science. For reg­
istration information , contact 
Bob Weber. Lockheed Missi le 
& Space Corp .. Sunnyvale , 
CA 94046, (408 ) 742-2957_ 

/ununty 31-Feu1ut1ry 2 

Communication Networks 
'83 , the Rivergate, New 
Orleans, LA. This conference 
and exposition will encompass 
the voice, data, and telecom­
munications lndustry with ses­
sions and demonstrations. 
The theme is "Communica­
tions Cost Control Via High 
Technology.'' Topics an the 
agenda include elecl:Tonic mail 
and office communications, 
local-area networks and inler­
netting, and modems and 
mulliplexers. Opt ional in ­
depth skill seminars will be 
held . These seminars, led by 
industry leaders, include lec­
tures, class activi ties. and a 
workbook. General registra ­
tion fees are $395; skill semi­
nars cost $295. Contact Louise 
Myerow, Conference Man­
agement Group, CW Com­
munications Inc. , POB 880, 
Framingham , MA 01701 , 
(800) 225-4698; in Massachu­
setts, call (617) 879-0700 ol­

lect . • 

In order co gain optimal coverage of your organization 's com­
puter conferences, seminars, workshops, courses, etc, nouce 
should reach our office at least three monchs rn advance of the 
date of the event. Entries should be $ent 10: Event Queue. BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current comenu of the queue for Che month of the 
cover date and the two following ca lendar months. Thm a given 
event may appear as many as three times in ttm section 1f it is sent 
ta us far enough in advance. 
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Clubs and Newvsletters 


Down East 

TRS-80 Group 


The Southern Maine 
TRS-80 Group meets on the 
first Tuesday of every month 
at 6:30 p.m . in classroom 2, 
Maine Medical Center, Bram­
hill St. , in Portland, Maine. 
Dues are $10 annually or $1 a 
month. The group's newslet­
ter is called Byte Babble . 
Contact the Southern Maine 
TRS-80 Group, 15 Mountain 
View Rd., Cape Elizabeth , 
ME 04107. 

IBM Group 

In Toronto 


The recently fo rmed 
Toronto Area IBM Personal 
Computer Users Group seeks 
communicaHon with me:in­
bers of other IBM users 
groups. Joint activities will be 
sponsored and a newsletter 
may be published. To contact 
the Toronto group, send a 
brief descripHon of your 
equipment , a legal -sized 
envelope. and your group's 
name, address, and telephone 
number to the IBM User 
Group of Toronto, POB 
1376, Station B, Downsview, 
Ontario , M3H SV6, Canada . 
In Canada , send a stamped 
envelope, elsewhere enclose 
$1 (U.S. funds) . 

British Form 68' 
Micro User Group 

Software and hardware for 
the 6800 series of micropro­
cessors is the focus of a newly 
formed British users group. 
Meetings are held once a 
month and a newsletter is 
planned. Further information 
can be obtained by sending a 
self-addressed , stamped 
envelope to Jim Anderson, 41 
Pebworth Rd .. Harrow, Mid­
dlesex, HAl 3UD. England. 

Second call for Clubs and Newsletters Directory 
To be included {n tlie fifth edition of the BYTE Clubs and 

Newsletters Directory, yot4r club or publication mi~st supply 
tire following information : 

1 , name of organization or publication 
2 . mailing address 
3 . contact person and telephone ru.itnber 
4. name of newslette/' or publication 
5. special i11ter-ests 

Send your infonnation to Clubs and Newsletters Dfrec­
tary . BYTE/ McGraw-Hi/I, POB 3/;,, Hancock, NH 03449. 

IBM PC Users 

Connect 


IBM Personal Computer 
owners in Stamford, Connec­
ticut, have organized a club 
and planned a substantial 
agenda for future meetings. 
The cl ub meets on the thi rd 
Tuesday of each month at 
6:30 p.m. at Computerland, 
111 High Ridge, Stamford, 
CT. Dues are $5 annually and 
include mailing fees. Further 
details are available from 
Dave Foulger, 69 River St ., 
New Canaan, CT 06840. 

Save Time 
and Money 

Flexible Automation, The 
Newsletter of Automated 
Systems, reports recent de­
v elopments in computer 
hardware and software as 
they are introduced . Com­
puter-integrated manufactur­
ing businesses that subscribe 
will have information rele­
vant to flexible production 
systems . Subscriptions to the 
twice-monthly publica tion 
are $144 for one year (23 
issues) and $250 for two 
years. Contact Flexible Auto­
mation , POB 175. Ho-Ho­
Kus. NJ 07423. 

Suggestions Welcome 

Commodore VIC-20 users 
arc invited to send their sug­
gestions for a new dub form­
ing in North Carolina to 
Microcomputers Users Club, 
POB 17142, Bethabara Sta­
tion , Win~ton-Salem , NC 
27116. 

Atari Australlan 

Style 


The Atari Computer En­
thusiasts (New South Wales) 
is an Australian users group 
for both beginning and ad­
vanced users of Lhe Atari 
400 / 800 home computer sys­
tems. Meetings are held the 
first Monday of every month 
at 6 p.m . at LP. Sharp Asso­
ciates, 8th floor of the 
Carlton Centre, SS EHzabeth 
St ., Sydney . The group has a 
smaU reference library of 
Atari literature, is developing 
a software exchange , and 
publishes a newsletter called 
In.side Info. Membership to 
A.CE. (N .S.W .) is $15 plus a 
$15 annuaJ subscription fee 
(Australian dollars ). Call 
Garry Francis at (02) 2-0933 
ext. 354 or write to Atari 
Computer Enthusiasts 
(N.S.W .), 78 Ayres Rd ., St. 
Ives, New South Wales, 
Australia 2075 . 

Keeping Up with 

Communications 


Tlie Electro11ic Mail & 
Message Systems (EMMS) is 
a twice-monthly newsletter 
covering technology, use.r, 
product, and legis lative 
trends in graphic and record 
communications. Subscrip­
tions are $210 a year for 24 
issues; single copies are avail­
able for $10. Overseas sub­
scriptions are $245 a year. 
Write to EMMS, 30 High St., 
Norwalk, CT 06851. 

NY Amateun Meet 

The New York Amateur 
Computer Club holds meet­
ings open to the public on the 
second Thursday of each 
month from 7 to 10 p.m. in 
the Main Building of New 
York University, 100 Wash­
ington Square East, New 
York City . Because meeting 
locations change, call (212) 
864-4595 for room number. 
The group publishes a 
monthJy newsletter, holds 
monthly board meetings, and 
participates in area computer 
conventions. It has also pub· 
lished a catalog of more than 
100 volumes of public­
domain software. For infor­
mation call Don Wiss at (2U) 
532-5722 or write POB 106, 
Church St. Station, New 
York, NY 10008. 

North Star In NYC 

Affiliated with the New 
York Amateur Computer 
Club is the New York City 
North Star Users Group. It 
meets once a month for infor­
mation exchange and discus­
sions of hardware and soft­
ware. Contact Dr. Jeremy 
Shapiro at (212) 496-6050 or 
302 West 86th St ., New 
York, NY 10024. • 
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News and Speculation about Personal Computing 
Conducted by Sol Llbes 

Random Rumors: Sti 11 
no word on when Commo­
dore's new 16-bit micropro­
cessor, the 65000, will be an­
nounced, but specifications 

Ohio, is said to be working on 
a 68000 processor card for 
the IBM Personal Computer. 
. _. Any day now, Microsoft is 
expected to release MS-DOS 

the new Spectrum color com­
puter to that company, too . 

Lam' Corporntion, San 
Jose. Ca lifornia, and IMI ( In­
ternationa l Memories Inc.) 

ing to compete with every­
body by introducing five new 
machines with l ist pr ices 
rang ing from a low of $179 to 
a high of $2995. The low-cosl 

are sta rting to leak out. 
Seu ttlebutl has il that the 
chip will be mounted in a 
standard 40-pin DIP (dual-in­
line package) that should 
al low the manufacturer to 
hold down its cost. The 65000 
will have 24 address bits, al­
lowing it to directly access 16 
megawords (32 megabytes] 
oi memory. It wi l l conta in 
sixty-four 8-bil registers and 
will be designed Lo provide 
direct support for high-leve l 
languages via descriptors 
that associate data types 
with variables. The initia l ver­
sion is expected to have a 
program mable 1/0 channel 
with 22 associated instruc­
tions, which will let it service 
1/0 devices w ithout disturb­
ing the main processor. 
Rumors are circulating th31 
before the microprocessor 
wi ll be made available to 
outsiders. the initi31 produc­
ti on ru ns will be used for a 
new com puter that Commo­
dore has in the works . ... It' s 
estimated that IBM m id 
more than 250,000 Personal 
Computers during the first 
year of production, ful ly half 
the number of Apple lls sold 
in that machine's first 5 years 
of production. IBM is ex· 
pected to greatly expand its 
Iist of independent retailers 
of the Personal Computer . 

. According to reports. 
Motorola is shipping sample 
68000 microprocessors rated 
lo run at 16 MHz and the 
company may distribute a 
ve rsion of Digita l Research 's 
CP/M disk operating system 
for 68000-based machines. 
. . . Tecmar Inc .• Cleveland, 

version 2 (known as PC-DOS 
on the IBM Personal Com· 
puter). It may have mu ltitask­
ing capability. Microsoft is 
also rumored working on a 
vers ion that wil l run as a task 
under multiuser Xenix so that 
owners of that operating sys­
tem will be able to run MS· 
DOS-based oftware too, 
Microsofl may soon have a 
word -processing program, 
possibly called M ultiword, lo 
comp l eme n t Multiplan . 
Microsoft 1s also rumored lo 
be interested in buying PC 
Magazine from Tony Gold 
(formerly of Lifeboat). We 
wonder what that wi ll do 
to PC's c redibi lity . .. MH 
. . _Ameri can Bell , the new 
AT&T computer subsidiary, is 
expected to start releasing a 
host of new computer prod­
ucts starting early nex t year 
You can antic ipate a lot of 
softw are, terminal s, and 
minicomputers . Although 
most of the new products wi ll 
be directed toward the tele­
phone industry, many wil l 
find use in general appl ica· 
lions (the terminals. for ex­

amp le, use Motorola's 68000 
microprocessor, are said to 
be highly intel ligen t, have 
super graph ics. cost about 
$1000 each in quantity, and 
may be we ll suited for text­
ediling and work-station use). 
AT&T denie5 it. but rumors 
persist that a 32-bit micropro­
cessor deslgned specifical ly 
to run Unii. System I 11 (the 
latest offi c ial ly rel ea ed ver­
sion) w ill be introduced. __ Jf 
Timex is successful in mass­
marketing the ZX81 , expect 
Sinclair Research to turn over 

are thought to be readying a 
100-megabyte 8-inch Win­
chester-d isk drive ming ver­
tical reco rding . Sources 
say that Shugart As soc iates is 
shipping eva lu at ion amples 
of its new optica l ma ss·stor· 
age system lo poten t ia l cus­
tomers. Produc tion is slated 
for late next year . The stor­
age sy tern is said to be of 
the write-once variety , which 
m eans that information writ­
ten ca nnot be erased 
Because the system has a 
ca pac ity of 1 gigabyte per 
op ti cal-di sc su rface and 
because the media are remov­

able , the write-once phi lo­
sophy is eas ily ;ust i fied . 
Look for Panasonic to an­
nounce a system compatible 
with IBM's Persona l Com­
puter. . .IBM i said to be 
squaring away a souped-up 
ver ion of the Persona l Com­
puter tha t uses Intel's 8086 
mictoµroces sor and has more 
memory -add ressing capabil­
ity and larger disks. Expect its 
introduction by year's end. 

Rumor has i t thal the 
well-known Wa l l Street 
ana lyst Ben jamin M . Rosen. 
who publi hes t he Rosen 
Electronics Letter on the elec­
ron1cs industry. is actively 

backing a new personal com· 
puter venture . Formal an­
nouncement o f the new com­
pany and i ts produ ct shou ld 
occ ur ea rly this month . Stay 
t un ed for more details. 

CM 

Commodore Status Re­
port: Commodore Business 
Machines appea rs to be try-

MAX Is essentially a game 
machine, but 1t does incor· 
porate some of the fec;itu res 
of the VIC-20, PET, and the 

new Commodore 64. It ap­
pears to be intended to com ­
pete with the Atar i Video 
Computer Sys tem_ 

In the meantime, the 
VIC-20 is selling like hotcakes 
al discount prices as low as 
$229 (list is $299); however, 
indus try pundits speculate 
that 1t wHI soon be replaced 
by an upgraded model wi th 

a better display, graphics. 
and sound. The Commo­
dore 64 ($595 list)-wilh 64K 
bytes of memory and a good 
keyboard - may turn out lo 
be the lowest-cost machine 
capable of running CP/M. An 
oplional plug-in ZBO car­
tridge should be availabl e fo r 
it sometime next year. 

W ith the introduction of 
the P128 (I ist $995), Com­
modore fina lly appears to be 
replacing the PET computer . 
The P128 has 128K bytes ot 
memory and is compatible 
with PET per ipherals The 
new B128 ($1b95) and BX256 
($2995) computers appear to 
be repla cements ior the 
CBM 8032. Both have 80­
character by 24-line video 
displays and bui l t-in f loppy­
disk drives. The 8128 canies 
128K bytes or memory, while 
the BX256 has 25&K and a 
second processor. an Intel 
BOBB. Both systems accept up 
to 640K bytes of memory and 
have detachable keyboards_ 
These machines seem de­
s 1~ned to riva l the IBM Per­
sona I Computer and Apple 
I ll . 
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Commodore's line of ma­
chines is larger than that of 
any other manufacturer in th.e 
Industry. Previously, Radio 

hack had the broadest line 
wi h four different machines. 
Cornmodore's new machines 
present a new price-versus­
performance sta ndard and 
should shake up the industry 
when lhey become avallabl 
in quao rty earty nex year 

Apple Rumors.: Apple 1s 
expected to announce the 
long-awa~ted uccessor to the 
Apple II , the Apple l 1-E, early 
in January. The 11-E should 
have an 80-column video di · 
play and more than 64k: 
bytes of memory- eatures 
presentl a ailable on the 
Apple 11 only through add-on 
peripherals, It may sell at a 
slightly lower price than the 
Apple II . and it's expected to 
use only 11 integrated cir­
cuits (less memory) and Incor­
porare many manufacturing 
economies. It ls believed that 
the 11-E will main tain soft­
ware compatibility with exist­
ing Apple II software. 

Apple's long-rumored of-
ice-o -the-future using the 

68000 microprocessor may 
be announced next year . In a 
minimum configuration of 
the .system, code-named Lisa, 
prices shou ld start at about 
10,000. Apple Computer 

might Wiiit until late In 1983 
to announce a new low-cost 
system. presently referred to 
as Macintosh; Its base price is 
estimated at $1500. Macin· 
tosh should have many of tlie 
same capabi lities found in 
Lisa. Apple's avowed goal in 
presenting the e ne-.y systems 
Is to reduce the time required 
to learn how to use them to 
less than an hour and to eli­
mina t th programmfng 
bottleneck by providmg a 
larg base of off-the·s helf 
software. 

1n the mean ime. a federal 
district court has denied 
Apple'> request for a prelirni· 
nary Injunction against 

Frank lin Computer Corpora­
tion Apple accused Franklin 
and its Ace Computer of pa­
tent and copyright Infringe· 
men The Ace 1000 is now 
being shipped and is pur· 
ported to be hardware- and 
software-compatib~e with the 
Appfe 11. Also, the Federa l 
Trade Commission has 
closed its investigation of 
alleged unfair business prac­
tices by Apple without taking 
any action. The investigation 
was initiated after Apple 
dropp d mall-order and over· 
the-pho ne dealers. 

U CSD ,,.system Gains 
Acceptance: The UCSD 
p-System, developed by 
Softech Microsystems, will 
soon be the standard operat­
ing system on the portable 
0 borne 1 compute r. Os­
borne chose the p·System 
because it will let users eas ily 
transfer software from other 
systems, su has the IBM Per· 
sonar Computer. DEC(Digital 
Equipment Corporation) 
VT180, and the Apple II-all 
of which ha e different disk 
formats . Softech has intro· 
duced an attachment to 
these computers, cal led the 
Universal Medium . that 
makes it possibfe to take a 
disk from one vendor's ma· 
chine and read it Ith an­
other's by converting the disk 
controller's forma t speclfica­
ttons. The p-System operating 
system suppo rts BAS IC, 
FORTRAN-77. and Pascal 
and offers programs to help 
you develop software to run 
under it. 

Zso SaJes Strong As 
Ever: Zilog reports that Z80 
microprocessor sales are 
stronger tha n ever (probably 
due to the popularity of the 
Sinclair ZX81) Recen ly, 
Z1 log closed two deals to 
supply other companies wi h 
one million processors and 
three deals fo r one-half 
milllon processors each. In 

Do You Use a Printer 
or Modem? 

'the avernge microcomputer "moves ~ ' data at 
120 , 000 cliru·acters a second. A typical djsk drive 
transfei·s it ot '27,000 CPS . Most printers howeve1• 
plod along at 100 CPS and many modems squeak out 

~:~~n::i~i=r~tte(a d>~p in afficiency o~ot to 

We've broken ·~~dml:r Hllll. 
this bottleneck - • R · - · · 
with a sma1'l little 
''white" box called lhe PRINTER OPTIMIZER that 
features a 64. 000 to 256. 000 chni•acter memox·y 
buffer. Now you can ''print" your inventoi·y in 2 
s econds instead of 10 minutes, and no longer will 
youl' compute• be tied up transmitting 01· receiving 
modem tt•ans111issions. The OPTIMIZER is smru:t 
too. You'll notice a keypad and display in our 
pictu.i•e. You c an Lell the OPTlMIZER to convert 
de.ca, send control sequences , pause on cue, and 
more. For example : acce o.11 of your printet's 
capabilities {graphics. font siz.e, fot•ms control. 
special symbols) with the ease of selecting a 
station on a pushbutton car rndio, Use it to adapt 
an XYZ printer lo your ABC computer running a 
PDQ word processing prog.rarn. Run a serial print­
er or modem from a parallel po1't. 1f you can afford 
and justify a disk drive , then you certainly need 
our OPTIMIZER to bring your printe1·, plotter or 
modem "up to speed" with the i•est of your system. 

If You Need A Letter 
Quality Printer 

---~ 

. . , then consider ou1• affordable ------=;..ii 
yet high quality alternative. Our MEDlAMIX ETP 
conve.rts an IBM Electronic Typewriter (and some 
other bi·1.mds) into a computer printer. Eve1•y 
office needs a typewt•lter. So fo1· example. you can 
buy an .IBM Model 50 ET thet costs about $1200 and 
have a superior typewriter. and then with our 
.E'rP have a printer that produces probably the 
highest quality printed image available . You can 
even do typesetting like this ad t And for financial 
printing you can't beat a wide carriage IBM ET. 
It's a truly cost effective investment. There are a 
number of ai•guments in fa.vol' of choosing this 
route over a single use computer pt•inter . and we 
have an article on this subject you s.houJd t•ead . 

We apply technology ci·eatively, with insight 
and with. respect for the non-technical end user. 
Feel welcome to write 01• call ow• toll free number 
for more in formation. 

APPLIED 
CREATIVE 

TECHNOLOGY, INC. 
2723 Avenue E Esst. Suite 717 
Arington, Taxes 76011 
[817)-261 -6905 
[BOOJ-433-5373 
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COMPUTER CO. 

HOW TO START VO UR OWN SYSTEMS HOUSE S36. 
71 h edition Nmemher 19S1 
W11Hen b~ the launoer ol a succeu•o~ ~yMoms ho••ae. o us l ec1 d1U~d 220-pagc 
m::inual cc~ers vh tuany all aspttct.s. 01 !l.taruno nno opmBt1no a smaH .sysler s 
company 11 Is aOund!fll wnh vselul, r El~l-hle samplM co nlrnc.I•. propo1rnt• 
agteomenl s and a comp le1e business pion are 1ncltrded 1n lull. ond mo be LJ~ecl 
m•medla1ely by tM re~de< Pm•en. lrnl<He"1l'<l •olulfon• 10 lh rnany 1rr oblOOlS 
lacing smaH 1ur.n rJV Yt!ndors are p1ese11tuo. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT S~B . 
by L slle N~son. 4111 re.ised Ml 1or>, Decomt>e1 19 1 

Independent consullanl.:> ari; O<l<:omlng a ~11auy 1mponon l~c ~· in l~e m1crn­
computN hold . 11 11 11111 1he g ap M1Wfl n the compute• •endor~ 11r1d tO nH~P1 cral ' 
1ndustrud u-wrs Thei rnward'i ol the c:o nsuHa f"i1erin bu h\gh Ire dorrt nrnr s.1 lHi ­
1y1nq work en ~ doubled o r !r1Pled 1ocom ThtS manuol 1><o•ldes comprot>erisive 
bac.._9round 1 n ~ormatlon 1Hid s1ef)· by·s,cp dHUC 100:; 101 lhosL~ 1111 r~~u~• to ex~ 
plore !Ill> lvc-ra1M! lield 

HOW TO SELL YOUR MICRO SOFTWA!IE $19. ~5 
1>y B J Korltas, Ph 0 . M•y 9S2 
Tl> . br.sl pfl)Cl •Ool owoe 1o r 1 110•~ wllh sollwilf ltJ ~~II Der •l~d di!iCUS..M o l U\Q 
o•ghl b s.1 marknl lng ' 1ratt!'g1es How lo 1.ell Uh'oug~~ d15 l•f nlo•!i tJrokeP.> 
comou e• manutactu rl!:UI Ad P.1t1s1ng t~!t:hmQtJ I:!! Prn:1ny ~ l ratog1es. So41war e 
oecwny 

HOW TO START YOUR OWN WORO PROCESSI NG SEAV1CE U8. 
by LC!~l le Nelson 2r>O ea1non O clooar 1911;> 

1'ur I'\ a Jrna11 mvP..stmenit 1n10 n stoni1y mot'ley rnn mg thJ~1u ~s!i t~i~t iidcJs s10.ooo, 
550.000 bt 51 00.000 LOyou r In tom~ 0&1~11 <I srnoHop •~ rl\ 1111g and 01>•<•!1ons 
ptnn• ore 1ncludlld 

Send <:tlt!C , ,o,~ey (l rder. VISA Milsler Chaige Or Amuncon E:.Jlf tl:~S u 1•fHI •tKp 
OAle Pu~O•Mr r>~Y• ~1h c•as5 $h •pp•nQ Ad<! ! 1 oo p 1 auo~ ID• UPS • hlppono 
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t his quantity, Z80 prices are 
typical! around $3 a piece. 
Zi log c laims that it is current­
ly supplying b0% of the ZBO 
market, that Mostek supplies 
20%, and lhalSG and Sha rp 
chip in the remaining 10%. 
Zi log e ·pects lo ship about 6 
m il lion ZBOs this year, up 
from 4 milHon last year. This 
means that abou t 10 mil lion 
Z80s wi ll be sold this year. 

Dataquest. a market-f'e· 
search outfit. recently re­
ported that 50% of the new 
microcomputer products in· 
troduced at the recent Na­
tiomil Computer Conference 
contained ZBOs. Current 
Zl log Z80s are rated for 
6 MHz and 6 MHz operation 
Zil og e)(pects to introduce a 
low-power CMOS (comple­
mentary metal-oxide .semi­
conductor) zao next year. 

P ersonar Computer 
Rebate Offered: Fol lowing 
thee mple of the auto om­
µanies. Texas Instrument in­
augurated a $100 rebate on 
its 99/4A computer, which 
now retails for $299. This is 
believed to be Ml attempt to 
reduce an inventory rumored 
at between 40,000 and 50,000 
units . It also steps up the 
prici; war that has developed 
in the low-cost consumer· 
oriented segment of he 
personal computer market. It 
is likely that Commodore. 
Atari, and Tandy wlll respond 
with a new round of price 
cuts If Chri stmas sa les begin 
to falter . 

Tandy Broadens Dls-­
trlbutlon Via Dealers: 
Bowing to the increased com­
petition in the low-end per· 
sonal computer arena. Tandy 
(Radio Sha · k's pa rent com· 
pany) has authorized 0 RCA 
co nst1mer-product dist ri· 
butors to ma rket the TRS~O 
Color Computer (it wil l be 
call d the TDP Syslem 100 
and its enclosure will be 

white instead of g rey) 
through about 2000 Indepen­
dent dealers. This should put 
Tandy in a better position to 
compete against TelC35 In ­
struments, Atari, Commo­
dore, and Timex, which have 
lined up such ma s merchan· 
disers as K·Mart and Sears 
Roebuck. This should pro­
vide an incentive for inde­
pendent software developers 
to write softwi;lre for the ma· 
chine. It's likely that Ta ndy 
will distribute some other 
low-end computer products 
through this network. 

Latest 32· Blt MJcroprc> 
cessor News: The June 
1 82 Issue of Compl!ter r\r­
c/1itecture New reported on 
some benchmarks recent l 
run at Berkele)' comparing 
the latest microprocessors 
with Digital Equipment Cor­
poration' VAX, a popular 
and powerfu l minicomputer. 
The results, expressed in frac ­
tions of a VAX, are that Int f' 
iAPX-432, a 32-bit, 4-MHz. 
multip le-chip processor, is 
equal to 0.05 VAX; Intel's 
8086, running at S MHz, is 
equal to 0.4 VAX ; and 
Motorola's 68000, at 8 MH:z , 
is equal to O.& VAX and, at 
16 MHz, it' 1.75 VAX. 

Severn ! universi tie al· 
ready have systems based on 
1n el 's iAPX-432 running and 
are developing software A 
group at the University of 
Washington i developing an 
obiect·oriented Ianguage/ 
operating system designed lo 
run on one to four 432 rnrcro­
processo rs and to be a net­
work component. The proj­
ect, ca lled Eden, is intended 
to bui ld a powerful env iron· 
menl for computer· dence 
research. 

Intel is rumored to be rede­
signing the 412 o that il will 
be faster and easier to make; 
this probably involves sorne 
changes 1n the processor's ar· 
chitecture. Intel has also 
launched an intensive ef ort 
to design the iAPX-386, a 

http:Cu�dw,.11


J2-bit microprocessor that 
wi ll be upward-compatible 
with the 16-blt 8086 and its 
successors, l he 80816 and 
8028&. This move is in 
response to the strategy or 
Motorola , National , and 
Z il og, whose forthcoming 
32-bit processors will be 
so ftw ar ·compatible w i th 
thei r 16-bi processors. 

El ite Corpora tior1 , W ichita 
Kansas. is bel ieved to be the 
f irst company to announce a 
system based on the new Na· 
tional Semiconductor 16032 
microprocessor {a multiple· 
c hin set) A desk-top system 
using the Motoro la VM bus, 
Elite's computer s stem wi ll 
have a Sl 2,400 base price. 

AMD (Advanced Micro De· 
vice ), cLmently a second 
source fo r many Zilog m1cro­
proce sors. has announced 
that It will not second-sou rce 
Zilog's for thcom ing 32-bi t 
zaooo mi cro proc es or 
Rather, it will econd-source 
Intel's new 32-bit iAPX-386. 

DEC has introduced a 
16-bit microprocessor w ith 
32 ·b•t architecture, cal led the 
MicrolJ- 11 . Its software i ~ 

compatible the f irm's PDP-11 
minicomputer and con ta1ns 
on-boa rd memorv manage· 
rnenl to address up to 4 

megabyles of memor 

Bubble Memory Grow· 
Ing In Popularity: With 
the introduction of severa l 
portable microcomputer sys­
tem , the demand for bubble· 
memory devices has in· 
creased dramatical ly. The 
resu lt is that ln lel is reported­
ly 1ncrea.sing produ ct ion 
capac ity for bubble-memory 
devices. Inte l's bubb le-mem­
ory lacility is working around 
the lock, in three shifts, try­
ing to keep up with the ln­

reasing uemand. Motorola 
and 1r1tel have signed a 
5-yea r pact to jointly develop 
a ne1 generatio n of bubble 
dev ices with a common pin· 
out and a standard architec· 

ture. The frSl device will 
have a capacity of 1 megabit, 
and it wil l be followed by a 
4-megablt device 

Motorola wi l l seco nd · 
source Intel ' current Iine of 
bubble-memory dev.ces. This 
will be Intel 's fi rst second 
source and Motorola's third 
attempt at second· ourcing 
bubble memories. Motorola 
had previou ly entered into 
agreements w ith Rockwell In· 
ternation al <Jnd Nati ona l 
Semiconductor. only lo have 
these compani aba ndon th 
bubble-memory husiness. In· 
tel has also been discussing 
second-sourcing with Hitachi . 

EEPROMS and Adaf> 
tlve Microprocessors: In· 
te l, Seeq, Genera l l nstru· 
ment, National Sem iconduc­
tor. and Hitachi are expected 
lo begin shipping 16K-byte 
EEPROMS (e lectrica lly eras­
able programmable read­
only memories) that require 
on ly a 5-volt power supply. 
This may signa l the beginning 
of the end for u ltrnv io ler­
erasable EPROMs (most 
PROMs used today are pro­
grammed elec trically, but 
must be po ed Lo ul trav io­
let Iight to be erased). 
EE PROM.5 are expec ted to 
sell for 8 to 10 times the cost 
of today's EPROMs, but they 
should drop to about twice 
the EPROM's price b 1985. 
Sometime next year. 32K-bit 
EE PROMs shou ld become 
available. and 64K-bit 
devices shou ld appea r in 
1965. Seeq ha s disclosed that 
It p lans to introduce a 
256K-bit CMOS (comple­
mentary metal-a ·ide semi­
conductor) riart in 1985 and 
w ill then move on to a 
1-megabit CMOS device. 

Current EE PROM devices 
are so expensive beca use the 
EE (e lect rica ll y erasab l e) 
memory cell is about 4 time 
as large as he modern 
EPROM's memory cell. Man­

ufacturing EE devices is con­
sidered the most complex 
semiconductor process to­
day; however, some of the 
cost is offset by the fact t hat 
EEPROMs can be housed in 
low-cos t plastic packages, 
w hi le EPROMs must be 
housed in ce ramic packages 
with an expensive qua rtz win­
dow. 

Seeq also expec ts to intro­
duce an EEPROM-backed 
version o f Zilog's Z8 micro­
processor, which , in eHect. 
crea tes an adaptive micro­
processor that can lea rn, 
remember, and change its 
microcode. Presently, micro­
processors are not capable of 
doing anyth ing other than 
what the designer thought of 
beforehand. 

CP/M Versus Unix: 
Finally, we are beginning to 

see microcomputers being 
sold wi th Unix as the stan· 
da rd o perati ng sys tem . 
Western Electric does not 
permi t other companies to 
use the name Uni , even 
though many have Uni 
l icen es, One e ample of 
that is the Xeni operating 
system, which was developed 
by Microsoft under a license 
f rom Western Electri c. Micro· 
soft claims that Xenix is an 
en hanced ve rsion of Unix. 
Naturally, peop le are beg1n­
ning to compare the price 
and performance against 
other 8-bit disk operating sys­
tems such as Digi ta l Re­
sea rch's CP/M and MP/M , a 
mu ltiuser version of CP/M . 

Several trends are emerg­
i ng irom these compa risons. 
For example, 16-bit Uni · sys­
tem have base prices of 
more than ~10 ,000 and, in 
typical multiuser configur<J· 
tions, may cost $20,000 or 
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more On the other hand, 
multiuser CP/M-based sys­
tems (MP/M) usua lly cos t less 
than half of that- Microsoft is 
rumored working on a Unix 
system tor the Rad io Shack 
Model 16 (a version of the 
TRS-80 Model 11 that has 
both 1 b- and 8-b it pro­
cessors); the operating sys­
tem will accommodate lhree 
users. Th is is the least e pen­
sive Unix/68000 combination 
in ight. 

CP/M , a single-user opera­
ting system, was created in 
1974. It was designed to run 
with memory systems as 
small as 16K bytes, so it wa5 
engineered lo lake up only 
6K bytes of memory_ It has 
grown in si ze. and version 3. 
due for release shortly (with 
added features). wil l be a li t­
tle l<1rger still , having been 
designed to run in systems 
that average 48K bytes or 
larger. In turn, CP/M-based 
applications softwa re ru ns 
very nicely in sma ll-memory 
systems (we are at the point 
today where anything less 
than the 64K-byte maximum 
of most 8-bit machines is 
considered small memory). 

Unix systems, however, re­

quire several times more 
memory (16 bits wide), It is 
not uncommon for Unix 
operating systems to occupy 
morE: than SOK words (100K 
bytes) of memory_ Hence, 
Unix systems character isti­
cally require a minimum of 
'128K words, and most Unix 
suppliers recommend a mini ­
mum of 256K, which ac­
counts for a good deal of the 
increased cost. 

The operating speed of the 
multiuser Unix-like systems 
now available leaves some­
thing to be desired in terms 
of response time. The prob­
lem appea rs to be a combina­
tion of the large amount of 
opera ting-system code being 
executed and the fact that 
most of the work is handled 
by one proc or . Suppliers 
are trying to cope wit h this by 
Introducing a second pro­

cessor, typically a ZBO, to 
manage all 1/0 operations. 
Math processors and mem· 
cry-management devices are 
used to off-load these tasks 
from the main processor. 
Both Motoro la and Intel will 
soon have versions of their 
16-bit processors with virtua l­
memory-management facilt ­
ties to improve multiuser per· 
formance. These approache , 
coupled with additional Fine 
tuning of the software, are 
expected to improve the per­
formance of 16-bit Unix svs­
tems. In the meantime. 8-b'1t 
multiuser systems have also 
been improved . 

The great popu larity of 
CP/M is directly attributable 
to the huge amount of .appli· 
cations software avai lable 
for it (much in the pub lic do­
main). Another factor ls a 
disk-forma t standard (8-inch 
single-density) that lets CPJM 
users e cha nge software 
without hass les and allm s 
commercial supp liers to easi­
ly distribute CP/M-based oft. 
ware. Although a large body 
of Unix-based applications 
software had been developed 
at universities. litt le of this 
has yet been transported to 
16-bit Unix systems. Addi ­
tional! ' • the lack of a disk­
format standard and dif· 
erenc.es between various 

Unix operating systems not 
only makes exchanging soft­
ware difficu lt but vendors 
have trouble selling software 
for these systems . The system 
purchaser must. therefore. 
re ly on a supplie r for his or 
her software needs. At this 
time and for the near future, 
t he result i5 that an 
applications-software void 
for these systems e ·ists. I ex­
pect that it wil l take a long 
time to fill that void . 

The Uni)( LJser 1nteriace 
leaves a greal deal to be de­
sired, according to some 
views. ll has diff iculties with 
consistency and command 
syntax and it lacks promp~ 
and helpful error mess<1ge.s. 
To a great e ·tent , I.his is also 
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true of CP/M . Both systems 
were original ly intended to 
serve system and softwa re 
developers in scient ific and 
engineering com mun i ties. 
The expectation now is that 
Unix systems will be used in 
busines and commerc ial ap­
plications. Some Unix-system 
supplier are attempting to 
cope with the problem by 
adding menu screens. They 
also plan to overcome Unix's 
lack of security by adding 
record- and fi le- locking 
schemes. This, however, w il l 
result in a lack of cons istency 
among different Unix imple­
mentdtions. 

MuJtluser, Murtlpro­
cessor Systems Flourlsh­
fng: O n several occasions, I 
have expressed concern over 
the slow operation of m ult i­
user (timesharing) microcom­

puter sy lems. Thi lug­
gishness is a by-produc t of 
the trad itional way of using a 
single processor to handle 
mu lt iple users. With each d ­
ditional user, the processor 
must work harder, and it 
quickly reaches what son1e 
call the " Von eumann bot­
tleneck " : the computer pro­
cesses instructions serial ly at 
a finite speed. so as different 
users' work is switched in and 
out of memory, the system 
appears to low down. 

The altern ate approach. 
which is rapid ly gaining pop­
u larity, is to use multiple pro­
cessors on a com mon bus so 
that each user has his or her 
own processor and memory. 
Each · user shares resources 
via the bus and has access to 
faci l itie. such as the disk sys­
tem and printer. In effect. 
th is creates a network of pro­
cessors within one com puter 
system. Each user is effec­

tively independent of the bus 
except when he or she wishes 
to communicate with other 
users or peripheral devices by 
means of the bus. Such sys­
tems are already in operation 
on Z80-based computers us­
ing the 5-100 bus (a lso known 
by its IEEE.Q96 standa rd 
spec ification) usi ng CP/M, 
CP/NET, and TurboDOS and 
on a new system f rorn 
Colonial Data Services. In 
opera tion, they have already 
proved to have a better per· 
formance record than most 
multiuser computers with 
single 16-bit processors. 

Where ts The .Ja­
panese Microcomputer 
Invasion? The Japanese 
have long been expected to 
become a major force in the 
American persona l computer 
marketp lace. This has yet to 

develop, and many market ­
ing e)(perts are wondering 
why. About 70 companies are 
already manufacturing per­
sona l and small -bus iness 
computers in Japan but. as 
yet, less than 20 are exporting 
prod1.1cts to the U . S. 

Those compa n ies that 
have introduced systems into 
the U. S. market have done 
so in a very low-keyed and 
cautious manner. Some have 
shown systems at trade 
shows but have not yet 
begun selling them . A num­
ber of industry analysts 
speculate rhaf the Japanese 
are testing the American 
market and experimenting 
with different forms of hard­
ware and software. Although 
the hardware is being de­
signed and manufactured in 
Japan. the software, in most 
cases, is of American o rigin. 
This is particularly t ru e In 

respect to operating systems, 
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languages, and business pro­
grams. The Japanese are, 
however, proving quite origi­
nal in creating computer 
games. 

The Japanese may not 
make malor inroads into the 
American personal computer 
market for another year or 
two (or possibly threer) 
Some market analysts are 
predicting that in 5 years the 
Japanese wil I control half of 
the American personal com­
puter market This prediction 
is based on the assumption 
that such companies as Sony, 
NEC, Sanyo, Hitachi, and 
Matsushita Elec tric (maker of 
Technics and Panasonic 
equipment) will capitalize on 
their tremendous marketing 
capabilities. 

Asl•n Copying Situ .. 
tlon Worsens: Apple Com· 
puter is actively combating 
the production of illega l 
copies of the Apple 11 in the 
Far East by filing court suit5 
against companies in New 
Zealand, Taiwan. and Hong 
Kong. So far, these sui ts do 
not appear to have had any 
effect. because the copied 
computers are becoming in­
creasingly available in Far 
Eastern countries . In In­
donesia and Singapore, re­
portedly swarming with 
bogus Apples, prices are said 
to be as low as $500. 

Counterfeit Apples can be 
purchased assembled, in kit 
form, and even as bare 
printed-circuit boards. with­
out integrated circuits. The 
boards are identical to the 
genuine Apple 11 board, with 
the exception that the ROM 
(read-on ly memory) sockets 
have been reconfigured to 
accept standard 2716-type 
EPROMs (erasable program­
mable ROMs). Peripherals 
such as the BO-column video 
cards, Microsoft 's Softcard 
(with the Z80 microproces­
sor). language cards, and so 
on are being copied too. 

Tandy has also iled suit 
aga inst a number of Hong 
Kong firms for copying 
TRS-80 firmware . The situa ­
tion with software is re­
portedly worse ~ virtual ly any 
game can be bought for 
$0.50 above the cos t of a 
blank floppy disk and popu­
lar business-applications soft­
ware is being sold at tremen· 
dous discounts. 

TV And Movies Turn­
ing To Computer Graph­
ics: Television stations and 
movie 5tudios have dis­
covered that computer-gen­
erated images expand crea­
tive horizons and, in many 
cases, reduce production 
costs. TV studios are using 
more and more computer 
graphics to animate commer­
cials, create channel logos, 
and to zoom program titles 
into place or put them 
through wondrous transfor­
mations. 

Movie studios are using 
compute rs to create back ­
grounds for scenes. as well as 
for special effects. Instead of 
building full-size props or 
miniature models, computers 
now generate three-Oimen­
slonal Images, and the live 
action is then superimposed 
on the backdrop images 
photographically . The im­
ages are produced on color 
video screens having up­
wards of 2 million pixels 
(picture elements) and then 
captured on f ilm . Movement 
is animated on a theater 
sc reen by flashing a se ­
quence of thousands of im· 
ages, with each being slightly 
different from the preceding 
one. Previous ly, each of the 
images had to be individually 
made by an artist, but now 
the computer qL1ickly and 
easily construc:LS each fram e 
at substantially less cost 

H otllne For The Dis­
abled: SIGCAPH (Specia l In-
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terest Group on Computers 
and the Physically Handi­
capped), a subgroup of the 
ACM (Association for Com­
puting Machinery), has set up 
a hotline for people seeking 
information on computer and 
high-technology aids for the 
blind. deaf, or motor im ­
paired. The number is (503) 
357-4354. 

Computer To Pinch 
Car Thieves: Great Britain's 
Home Office, Scientific 
Research and Development 
Branch. has developed a sys­
tem in which a TV camera is 
linked to a computer that 
contains the latest data on 
stolen cars . As a car passes 
by the camera, the computer 
reads its license plate, deter· 
mines if the car is stolen. and 
alerts the police 10 a stolen 
vehicle within seconds. A 
prototype has already been 
demonstrated, and the Home 
Office expects the system to 
be in operation soon. 

Customs Service Im· 
pounds Chess Computer: 
Intent on stopping the flow 
of sensitive technology to the 
Soviet Union, the U. S. Cus­
toms Service recently seized 
and impounded Belle. the 
world-champion chess com­
puter. Ken Thompson. the 
Bell Laboratories scientist 
who built Belle. was taking it 
to Mmcow for a chess exhibi­
tion at the time. The Com­
merce Department said that 
Belle, winner of the 1980 
World Computer-Chess 
Championship tournament. 
might be of military use to 
Moscow 

When asked to comment, 
Thompson said, " the thing 
plays chess . . that's all." 
He added that the only way it 
could be used militarily 
would be " to drop it out of 
;;in airplane. You might kill 

somebody that way." 
A Commerce Department 

spokesman said Thompson 
would be subject to a penalty 
for violation of the Export 
Control Acl The penalty 
ranges from a cash fine to 
losing the computer alto· 
gether. 

Thompson, noting that al l 
the parts used in Belle are 
easily purchased in this coun· 
try, added, ' ' I just don ' t see 
the point of all this." 

Random News Bits: 
Centronics, which originally 
slated the introduction of its 
Quietwriter printer for the 
spring of 1981 , has begun 
showing the unit to potential 
customers, but st ill hasn' t 
given any word on delivery. 
The Quietwriter uses a stylus 
to print in much the same 
manner that a human uses a 
pen to write on paper.... 
Atari recen t ly introduced 
ERIC (Electronic Retail Infor­
mation Center). really a 
" computer salesperson" con­
sisting of an Atari 800 tied to 
a videodisc player. It asks 
prospective customers to 
answer a few questions, then 
it selects one of 13 different 
sales presentations on the 
disk . .. . Zilog has begun pro­
viding samples of the Z8003 
and Z8004. enhanced ver­
sions of the Z8001 and 
Z8002. When used with the 
Z8015 paged MMU (memory· 
management unit). the new 
microprocessors will give the 
processors paged virtual­
memory capability... , Com· 
puterland Corporation and 
Kanematsu -Gosha Limited, 
Tokyo, have entered into an 
agreement to open Com­
puterland store5 ir1 lapan. 
Ten stores are expected to be 
opened next year. with an 
eventual total of 250 
planned. Currently. there are 
a little more than 800 com­
puter stores in Japan, most of 
which are geared toward the 
hobbyist. . . . Consumers 

Union, publisher of Con­
sumer Reports , is reportedly 
working on a study of per­
sonal computers.. .. IBM is 
selling a 68000-based system 
via i ts recently acquired Dan ­
bury, Connecticut, subsidi ­
ary, IBM Instruments. The 
computer uses the Versabus 
and comes with a multi ­
tasking operating system . 
Price is $5700. . .Did you 
know that there are almost 
600 database systems ac­
cessible to computer users by 
telephone and that the num· 
ber of systems is growing at a 
very healthy rate? The Direc­
tory of Online Data-bases, 
from Cuadra Associates , 
Santa Monica. California, 
l ists them all. 

Ouotatlon Of The 
Month: " Eight Things Your 
Computer Won' t Do: 1 J A 

computer won't save you 
money 21 A computer won't 
make your organization run 
right. 3) A computer won 't 
solve every problem . 4) A 
computer won't run itself. 
SJ A computer won' t always 
be right 6) A computer won' t 
protect itself. 7) A computer 
won't meet all its own needs. 
8) A computer won't become 
obsolete -" Joe Makower, 
" Plugging Into The New 
Computers," Eastern Review, 
June 1982, published by East/ 
West Networks 

MAIL: J receive a large 
number of letters each momh 
as a result of this column. If you 
write to me and wish a 
response. please include a self· 
addressed, stamped envelope. 

Sol Llbes 
POB 1192 
Mount•lnsrde, NJ 07092 • 

BDOSERROR 
ON B:BAD SECTOR 

r:ff:'Ao-*?#o~ 
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Before disk errors ruin your work again order BADLI M. 

• 	 BAD Lf M assure~ the rcl1ab1litv of vour CP/ M 
compu te r . 

• 	 You can use your disks 10 times longer without 
losing your da ta AND your time. 

• 	 BADLI M checks thorouQhly your disk marking all 
the blocks wh ich have defective sectors. The 
operating svstem wlll know that those sectors 
should be skipped. 

• 	 BADLIM is the only progr am tha1 gives protection 
for soft and hard erro rs. 

• 	 T he ftrsl ti me BAD LIM will fis1 which fi lf!s in your 
di sk are on bad sectors, so you c;in take action to 
correct it. 

• 	 Bu t thereafter the bad a reas in your disk will lle 
autom;;tically by-passed. 

• 	 For CP/M 1.4 single densi ty and for CP/M 2..xx of 
any format and density . It is a mus t for Winches1er 
as t he media cannot he replaced. 

BAO l.I M cos 1 0 11 ly $7 '.J. Wh,ire ver 1he " ' '15o n y ou have 
10 use c ornpuler you 11esd BAD LI M . Cu nt11c t y our 
1fo~le r or ca ll us 1oc!Ry . 

SLAT R&D Corp., 8016 188th. St SW, Edmonds 

WA 98020. Phone : (206I 771-1408 BADIJM 
DEALER INQUIRIES INVITED. 
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Boolcs Received 

Amateur Radio: T/1eory 

and Practice, Robert L. 
Shrader. New York: Gregg/ 
MCGraw-Hill, 1982; 340 pages, 
18.5 by 23.5 cm . oftcover, 
ISBN ~7-057146-5, $14.95. 

Basic BASJC-&iglisli Dic­
tionary for t/ie Apple, PET, 
and TRS-80, Larry Noonan . 
Beaverton, OR: Dilithium 
Press-, 1982; 14-7 pages, 14 by 
26.3 cm, softcovt>r , .ISBN 0­
918398-54-1, $10.95. 

The BASIC Conversions 
Handbook for Apple, TRS-80, 
and PET Users , David A. 
Brain, Philip R. Ovia.te, Paul 
J. A , Paquin, and Chandler 
D . Stone Jr. Rochelle Park, 
NJ: Hayden Book Co., 1981; 
80 pages, 14.6 by 22.6 cm, 
softcover, ISBN 0-8104­
5534-X, $7.95. 

BASIC for Beginners, 
William E. Conley . Prince­
ton, NJ: Petrocelll Books, 
1982; 162 pages, 13.8 by 20.8 

cm, softcover, ISBN 0-89433­
1 1·8, $9.95. 

Building Effective Decision 
Support, Ralph H. Sprague 
Jr. and Eric D. Carlson. 
Englewood Cliffs, NJ: Pren­
tice-Hall , 1982; 329 pages, 
15.5 by 23.5 cm, hardcover, 
ISBN 0~13-086215-0, $24,95. 

Color Graphics for lnte­
color 3651 arrd Compucolor 
II Computers, Davld B. Suits. 
Hilton , NY: Joseph J. Charles 
Publishing (POB 750). 1981; 
152 pages, 21.5 by 27.S orn, 
softcover, ISBN 0-9607080· 
1-4, $15. 

Cornpi¢er Awareness Book, 
2nd edition, Donald D. Spen­
cer. Ormond Beach, FL: 
Camelot Pub lishing Co ., 
1982: 3.2 pages, 21.5 by 28 
cm, softcove:r, ISBN 0-89218­
051-X, $2.90. 

Computer Sdence, David 
Woodhouse , Greg Johrutone, 
a.nd Ann McDougall. Milton , 

Queensland, Australia: Jacar­
anda Wiley Ltd. (65 Park 
Rd.)1 1982; 612 pages , 18.3 
by 24.6 cm, softcover, ISBN 
0-471-33389·1, $14.94 (Aus.). 

Tlte Custom TRS-80 & 
Other Mysteries, Dennis 
Bathory Kitsz. Upland, CA: 
lJG Computer Services (1260 
West Foothill Blvd.), 1982; 
335 pages, 21 by 27.5 cm, 
softcover, ISBN 0-936200· 
02-2, $29.95. 

o~sign a~d Analysis of 
Computer Communicat1'0/'I 
Netwo rks, Vijay Ahuja . New 
York: McGra.w·-Hlll , 1982; 
306 pages, 16.5 by .24.5 cm, 
hardcover, ISBN 0-07--0.xl697­
0, $29.95. 

Electronics for the Modem 
Scientist, Paul B. Brown, 
Gunter N. Franz, and Howard 
Mora.ff. New York: Elservier 
North-Holland Co., 1982; 
496 pages, 18 by 26 cm, hard ­
cover, ISBN 0-444--00660-5, 

$29.95. 
File and Data Base Tec/1­

niques, James Bni,dley. New 
York : Holt, Ri.J.ieha.rt & 
Winston, 1982; 562 pages, 
18.1 by 24.2 cm, hardcover, 
ISBN 0-03-058673-9, $27.95. 

A First- Ci7urse in Com­
puter Programming Using 
Pascal , Arthur Keller. New 
York: McGraw-Hill , 1982; 
306 pages, 21.5 by 27.9 m , 
softcover, l.SBN 0 -07­
033508-7, $14.95. 

Games for tlie Atari, S. 
Roberts. Pomona, CA: EJ. 
comp Publishing Inc. (53 
Redrock Lane}, 1982; 115 
,pages, 13.S by 20,9 cm, soft ­
cover, ISBN 3-911682-84-3, 
$7.95. 

Handbook of Cubik MCJtl1 1 

Alexander H. Prt>y Jr . and 
David Singmaster. Hillsiqe, 
NJ: Enslow Publishers (POB 
777!; 1982; 193 pages, 15.2 
by 23 cm , softcover , lSBN 0­
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a message 

to our subscribers 


From time ro rime we make the BYTE subscriber list 
available to other companies who wish ro send OUf 

subscribers promotional material aboUl their products. We 
take great care to screen these companies, choosing only 
those who are reputable. and Whose products. services or 
informacion we feel would be of interest to you. Direct 
mail is an efficient medium ror presenting the Jaresr personal 
computer goods and seN ces la our subscribers. 

Many BYTE subscribers appreciate this controlled use of 
our mailing list. and look rorward to finding lnrormation or 
interest ro them in 1he mal l. Used are our subscribers' 
names and addresses only (no other inform<Hion we may 
have Is ever given). 

While we believe che discribution of thrs information Is of 
benefit {O our subscribers, we firmly respect rhe w ishes of 
any subscriber who does nor want .to receive such 
promotional literature. Should you wish ro restrjct the use 1:1 

or your name, simply send your request to the following 1:1 

address. 
BYTE Publications Inc 
Attn: Circuladon Department 
70 Main St 
Peterborough NH 
03458 

1 
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89490-058-7, $9.95. 
How to Solve Statistical 

Problems witlr Your Pocket 
Calrnlator, Vk:ki F. Sharp. 
Blue Ridge Summit, PA: Tab 
Bo ks, 1982; 257 pages, 12.6 
by 20.7 cm, softcover, ISBN 
0-8306-1303-X, $8.95 . 

IBM 's Personal Computer, 
Chris DeVoney and Richard 
Surnme. Indianapolis, IN: 
Que Corp. (6515 East 82nd 
St.), 1982; 320 pages, 18.9 by 
23.S cm, ISBN 0-88022-100-3, 
$14.95. 

/11dustrial Electronicsc A 
Text-Lnb Mmwal , 3rd edi­
ti on, Paul B. Zbar. New 
York: Gregg / McGraw -Hill , 
1981 ; 278 pages, 21 by 28cm, 
softcover, lSBN O-(JJ-072793-7, 
$U.95. 

Information and Commti­
11ication Technology for tlu? 
Comrmmity , 2nd edition, 
Steve Johnson. Portland, 
OR ~ RaJn Community Re­
sources (2270 Northwest .Ir­
ving St.). 1982; 33 pages. 

21.5 by 27.2 cm , softcover, 
ISBN-none, $6. 

Interfacing fa S-1001/EEE 
696 Micmcomµulers , Sol 
Libes and Mark Garetz. 
Berkeley, CA: Osborne/ Mc­
Graw-Hill , 1981; 321 pages, 
16 by 23.5 cm, softcover, 
!SB 0-931988-37-3, $15. 

hitroduction to Com­
p14ters, 2nd edition, Alton R. 
Kindred. Englewood Oi fs, 
NJ: Prentice-Hall, 1982; 542 
pages, 17.S by 23.5 cm , soft­
cover, JSBN 0-13-480079-6, 
$18.95. 

An IRtroduclion to Micro ­
•·ompulers, Volwnne 0: The 
B gi11n1n's Book, 3rd edition , 
Adam Osborne and David 
Bunnell . Ber eley , CA: Os­
borpe/McGraw-Hill, 1982; 
2.33 pages, 16.7 by 23.3 cm. 
softcover, ISBN 0-931988­
64-0, $12.50. 

lntroductio11 to Simuln­
lio11 : Programming Tecl1­
11iq11es and Methods of Anal­
ysis, James A Payne. New 

York: McGraw-Hill , 982; 
324 pages, 16 .4 by 24.2 cm, 
hardcover. ISBN 0-07-048945-9, 
$27.95. 

Mrmaging t/ie System Life 
Cycle , A Software Del)e/op­
ment Metliodology Over­
ni~w. Edward Yourdon . New 
York: Yourdon Press , 1982; 
144 pages , 17.7 by 25.3 cm, 
so tcover, ISBN 0-917072­
26-X, $27, 

Tf1e Master Handbook of 
IC Circuits, Thomas R. 
Powers. Blue Ridge Summit, 
PA: Tab Books, 1982; 532 
pages , 12.6 by 20.7 cm. soft­
coveJ, JSBN 0-8306-1370-6, 
$14.95. 

Mi crocomp11te r Mal}! , 
Wi lliam Barden fr. In ­
dianapolis, IN: Howard W . 
Sams & Co. , 1982; 128 pa.ges, 
13.5 by 21.5 cm, softcover, 
ISBN 0-672-21927-1. $11.95. 

Microprocessor Int er­
facing , Jo eph ], Carr. Blue 
Ridg Summit , PA: Tab 
Books, 1982; 246 pages, 12.6 

by 20.7 cm, softcover, ISBN 
0·8306-1396-X, $7.95. 

Pascul Progrtimming, A 
Spiral Approach, Walter S . 
Brainerd, Charles H . Gold­
berg, and Jonathan L. Gross. 
San Francisco, CA: Boyd & 

Fraser Publishing, 1982; 584 
pages, Z.0.2 by 25.2 cm , soft ­
cover, lSBN 0-87835-122-1. 
$17.95. 

Personal Comµui111g, 2nd 
edition, Daniel R. McGlynn, 
New York: John Wiley & 
Sons, 19821 335 pages, 17 by 
25.3 cm, softcover, ISBN 
0-471-86164-2, $14.95. 

The Pocket Guide of Com­
puter T1mni110/ogy, Donald 
0 . Spencer. Ormond Beach, 
FL: Camelot Publishing Co., 
1982.; 16 pages, 10.7 by 28 
cm, softcover, JSBN 0-89218­
066-8, softcover, $1.25. 

Programming the PET/ 
CBM , Th e Reference En­
cyclopedia for Commodore 
PET & CBM Users , Raeto 
Collin West. Greensboro, 

$595.00 

The Last Expansion Unit You 


Will Ever Have To BUY 

Thi.•11.,. mos1cmm1umly req111red uJd-011j.xzmmfary o111·IBM PC 

Without Using Any Additional Slots! 
• 	Six additional system slurs . (Dynamic Paricy furor Girrecting 

d .n."Uiny).• • 	.Extra hot\')' du1y powersupply to 
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_______, 
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·nine tlodare Eill built on 10 I.be m th1:rb rd, ;o you won'i hJJvc to was~ 
pro:iow. sloI> on thentc 

'lhe ExpanSi n Uni1 ~"'.O= ,.; thou1 lhcse opti ""iru.mUed. • So you don't 
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10 do is plug in the dups and you art R!lldv to go. 

•AJJ options ure available iti.st(Z/led ..,~·th th E#KJnsion -,µ,, 
21~6W.ALSH A\IENUE 
SANTA CLARA CA 95050 
(408) 727-7548 

DEVELOPMENT 
HAR DWAR E/SOF TW ARE 

GTEK MODU 112& 
EPROt,1 PROGRAMMHl 

Comp1ro rho le'JWr<l>: 
• Mrcroproci!HU,. ba111d ~ntidlii;cr-1oa for l.!.ua: 
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• ~•om -~ '4t.e=o• PtOPL., program 1itoU.i1111t 
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Books Received-------------------------------------------------------­
NC: Compute! Books , 1982; 
504 pages, 18.7 by 25.8 cm, 
softcover, fSBN 0-942386­
04-3, $24.95, 

Prnjecls in Machine Jn­
lel/igence for Your Hom e 
Computer, David L. Hei.ser ­
man . Blue Ridge Summit, 
PA: Tab Books, 1982; 337 
pages, U.6 by 20.7 cm , soft ­
cover, ISBN 0-8306-1391-9, 
$9.95. 

6502 Assembly Language 
Subroutine>, Lance A . Leven­
thal and Winthrop Saville. 
Berkeley, CA: Osborne / Mc­
Graw-Hill, 1982; 550 pages, 
18.S by 2.3.5 an, softcover, 
ISBN 0-931988-59-4, $15.95. 

Structured FORTRAN 77 
Progrmnming, Seymour V. 
Pollack , San Francisco , CA: 
Boyd & Fraser Publishing, 
1982; 496 pages, 21.6 by 27 .7 
on, softcover, ISBN 0-87835 ­
095-0, $17.95. 

Swift 's 1982 Ed~icationa/ 

Software Directory , App/p [/ 
Edition . Austin, TX : Sterling __., 


Swift Publishing Co., 1982; 
358 pages, 14 by 21.5 cm, 
spiral binder, ISBN 0-88408­
150-8, $14.95. 

Th e Theory and Practice of 
Relinble Sys tem Design, 
Daniel P . Siewiorek and 
Robert S. Swarz. Bedford , 
MA: Digital Press, 1982; 772 
pages, 19 by 24 cm, ISBN 
0-932376-13-4, $55 . 

U11dersta11ding Computer 
Systems , Harold W. Lawson 
Jr . Rockville , MD: Computer 
Science Press , 1982; 164 
pages, 17.2 by 25.4 cm, soft­
cover, ISBN 0-914894-31-5. 
$9.95. 

Using Personal Comp11ters 
in the Church , Kenneth 
Bedell . Valley Forge, PA: 
Judson Press , 1982; 109 
pages, 13.8 by 21.4 cm, soft ­
cover, ISBN 0-8170-0948-5, 
$6.95. 

Visicalc for tl1e TRS-80 
Model II and M odel 16 Com­
pute rs , E. J. Desautels. 
Dubuque, 1A: Wm. C. Brown 

IT'SA 

ROM CARDI 


Co., 1982; 144 pages, 22 by 
27.9 cm, spiral binder, ISBN 
0-697-09955-5 , $16. 95. 

Visica/c: Home and Office 
Companion, David M , 
Cast lewit z, Lawre nce J, 
Chisausky , and Patricia 
Kronberg. Berkeley, CA: Os­
borne / McGraw-Hill, 1982; 
181 pages, 21.2 by 27.5 cm, 
softcover, ISBN 0-931988­
50-0, $15.99. 

What to Do W11en You Gel 
Your Ha nds 011 a Microcom­
puter, Charles P. Holtzman . 
Blue Ridge Summit, PA: Tab 
Books. 1982; 188 pages, 17.6 
by 25.3 cm. softcover, ISBN 
0-8306-1397-8, $10.95. 

The Wonders of Mngic 
Squares, Jim Moran. New 
York : Vintage Books. 1982: 
227 pages, 21.S by 27.S cm, 
so f tcove r, ISBN 0 -394 ­
74.798-4, $5.95. 

Wo rking Robo rs , Fred 
D'lgnazio. New York : El­
sev ier / Nelson , 1982; 149 
pages, 15.S by 23.5 cm, hard­
cover, !SB 0-525-66740-7, 
$11 .50. 

Writings of the Rev olu­
tion , Edward Yourdon, ed . 
New Yorki Yourdon Press, 
1982; 460 pages, 21 by 27.5 
cm , so ftco ver, ISBN O· 
917072~25-1, $30.• 

This is a list of books received ct BYTE Publications during this 
past month. Although the list is not meant ro be exhaustive. Its 
purpose is to acquaint BYTE readers with recently published titles 
rn computer science and relcited fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list Is 
meant to be a monthly ac~nowledgment of tnese books cind the 
publishers who sent them 

•-.,
IT'SA 


RAM CARDI 


S-100 S-100IT'S BOTHI 
t.lp to 

512K 128K 
ROM STATIC RAM 

Featuring two independent banks of 8 sites j28 pin sockets) the ADS 
M emorizer.,allows you mix RAM with ROM or dedicate to either. 
Independent wait states j0-5) per bank suppo rts fast RAMS w ith slow Epromsf 
Allows system to run at max speed! Uses any 1K x 8 to *32t< x 8 part •single 

RAM or ROMI Extended memory address or bank select. supply 

Ackerman Dlgltal 
Systems, Inc. 

no N. York Road 
EJmhurst, IL 60126 
f312) 53~8992 Biia 

550 No¥•mbu 19112 IE.1 BYTE PubHe. lion. Inc Circle 9 on Inquiry card. 



The floppy dfsks rhat meet 
or e~ceed every standard 
of quality. Dealer inquiries 
invited. 

Call ToU Free 
1-8~237-8931. 

In Florlda1 call 
813-577-2794. 

~Te<h•D...Co<po...loft
325 1Tf:'Ch Dnve Nofth 
St Peterrourg. FL 33702 

Clrcle 440 on Inquiry card. 

DllTll/ Heath 
Users 
Double Your 

5X" disk torage 
cnpac ity withoul. adding a drive. 

Get twice as much from you r H88 or 
H89 microcompute r. Our FDC-8801-1 
flo ppy dis k cont roll er . in conjun ction 
with your 5'4'' d r ives. ror example. 
expands memory capacity from 256 
uyte; to 512 bytes pe r s.ect.or. 

And i l ha11dles s ingle and double­
si ded . s ingle and doublt>-dens ity, 8" and 
5X" dri ves - simultaneously. 

C.O.R. s,..t•m I •inc.--t
Controlled D.11& ReconUn1 Systems lllC. 


7210 Cloirmon1 MeM Blvd., Son Dlqo, CA 92111 

('ll'4)Sl50-lm 


Olrcle 70 on Inquiry card. 

EDGE-86 
AN INDUSTRlAL QUALITY 

8086 OEM SYSTEM 

•HARDWARE 
- A Mul11b-u&• COM-PA.Tt9lE 8086 CPU BOARD 

WI TH OMA PLOPP'I' CO' TROllER. I NT ~AAU PT 
CONTROLLE-R. PROGRAMMABLE TIME RS, J 
SE!'lAL POlltS, 11'10 PM\ALLEL 1t0 l'ORTS. AHO 
8 BYlES Of P11.0M WHH BOOT STllAP 
lOAOER FOR CPM/118"". 

- 1~8;\ BYTES DYNA.MIC RAM SOARD. 
- •~LOT MULTIBUS CAfl D CAGE. WITH CO M· 

•UTE DOCU MEHTAllO.. AND SCHE'MATICS: 
~I.I.. •OR , $1<50 

•SOFTWARE 
- CPMIM 0.5 WITH CO"' F'LElE UTllltlES , HIJO 

- Off fl<f SHELF PEllVERY-

3)(E MICRO SYSTEMS 
1 9~ W . El CAMINO REAL, SUNNVVAl E. CA 94066 

TELEPHONE: 408-738·4725 
• M Ll •lllt'Nlll T,,,_ (i i 01i.,, TMCJ!twulft TM qi O<e• l.11 AH~~ll' 

Circle 170 on Inquiry card. 

51/t Floppy Disk Drives 

(Di rec t IBM Pl ug-i n ) 

TANDON Model TM 100·1 . $199• ea, 
TANDON Model TM 100-2 .. $269• ea. 
1 2~' Or~en Pno1pher Zenith Mo111llor Si 09• ea~ 

Also ava ilable · TM 602S, 603S. and 
603E W"'cties ter Dn•es. 

For info or orders 
call - 316-683·9225 

o r 316-685-9445 
MC I VIS A or C .O D. with cer1ihed check 
O< motley order Kansas res1den1s add 
J'l'a sates tax 

• Pl us sh1pp1ng . 

~~ 

G-H Computer Systems, Inc. 

P.O. Box 871 Hope, AK 71801 
(501) 777-9859 

Clrcle HNI on Inquiry card. 

I G~~PHIC SOFT~RRE ON C?/ M fOR 

.E~ GINEERING & eus NESS SYSTEMS 


•
; 

I 
-

PLO rWRRE ·Z 
TM ll D\11 A:N IJ 8U'I 

f'" l\D" Ull.119 DEfil.(_"· OP\ Cfll.I. 

iHE E14E ft COt1.P COl'IPRH t 
l" .o. ID'I .11u 1 

lfl..Y. .i iaa, CO . IOZ11 

IJClllHI • l lfi • B 

Clrcle 180 on Inquiry card. 

DISK DRIVES 
SANYO EXTERNAL 

s320 
IBM INTERNAL 

s270 
TRS 80 DRIVES 
Bare s2os 
Complete $250 

ORDERS ONLY: 1·800·327·6590 
Vo cc : 3US­ 877·2030 DA TA : 305-877-2829 

638 S. Dllla1 d St. 
alf We stOtangeShp pg . Cnlt . 

~systems Winter Garde n, uo ..... > Fl 32787·0915 

wabasH 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard . Visa Acce pred. 
Ca ll Free: ( 00) 235-4137 

Circle 34'4 on Inquiry card. 

Gel Serious Abou1 ~ 

f''£•=•1 
.. 

: . 
Compur4ng ­

PROFESSIONAL KEYBOARD . M~kl!'I yO<Jr zxa 1f.lt>•C• ID 
U5<l E:n1er prn111a.ms QUI Ck" ly 41nc .error-free P"'1Js 
Slnilgnl tnlG your ZXS I wttllOul any sordenng 11•1 ~I 
kL')'• •Jiii a Ml s11aoe oar SB~ . ao 
3Z~ RAM . E>pa~d lh• momory tapoclly or vour Z~RI 
With 1111s dlrec1-pl•9·ln moo•le fully compa11ble wnh 
Sinclair's 16K RAM (Ju u1vr yll\u ZXB' •ysrcm a lull 
4SKJ S99.95 
6AK U.M. E>:Pilnd your ZJ<l! 1 memory cap.icily 10 115 
maximum Plu!I" 1n dlre<:l i\ ID your l Bl S149.95 

s.ti rllflitttH [H\fll t 

MULTl Fll.I l'lUS G~"!S 


l.WDGS

lli.!1A.1"lot~t~rmto1 !~JI.ta 

" 11QlO"'iGVfnrur ll SUI
&4K sys~ Fli!:tit;t tdt'" 1:1VAfl(RS
mtl1nt(I idllO •n[IUQI!! li'IU" ,(I lf'\"'1j °' ot1~ IH! 
g;,\,,, Lmt 1:1tta..'~ tn°'IJW(.110ft 51"" 1~(( 
f!Ml'!Uill Jia;C.-1~ s.101.lQ!e' l.lp tl\if il~M SU! 
wt 011.:r ti m F 

flolrh~1~Cntur~ 

Call (716) 874-5510 !~r Visa. MC Orders. 

GL8DSTDnE ~1·<l•..«• 
Mad 01oer lo 1585 Ktnrnoce l<•e . Sull<!.lo ~ v U Z>7 


Ch.ck~ o· monoy ••O••S Ne COO• Mo shopping 


Clrcle 200 on Inquiry card. 

ANALOG..DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 

CAIN CONTROL 


For aoo1 r1on;11 d ie-tans about the- A0·100-4 and o rnet
nM C;illr<>tnl3 Data Corporation 100\\ lnQlvlctu~llV 
tesiea. h igh r ~ll•~lli•V prooucts. ci rcle the re~o~r 
~e-r1JICe a rd " umber b@~ow or for faster response 
wrtte or call us 

CALIFORNIA DATA 

CORPORATION 


347 5 Old Conolo Ro d. S u l l~ C·I O 

Newbur·y P•r'k. CA 91320 


18051 1198·3651 

Clrole 68 on Inquiry cald. 

http:Sull<!.lo
http:prn111a.ms
http:s.ect.or


Powerful.. . 
because it's Relational 
The new RL·l Database from ABW Corporation gives you the power 0£ a sopMsticated relational 
database management system for your IBM Personal Computer*, Cromemco •, or CPIM * computer. 

Why a Data Base Management System? 

Whet.her your business is accounting, engineering, 
or production your main use of a computer is to 
maintain and process information. A Data Base 
Management Systern allows that information to be 
maintained independent of a particular application . 
Different programs can easlly process the same data 
without modification or data re·en lry. 

Why Relational? 

The relat ional model presents data in simple, easy to 
use tables. The simplicity and power of this tabu lar 
form allows the user lo answer complica ted ques­
tions by learning only three operations: Selection, 
Projection, and Join. 

The RL·1 System Includes: 

Relationa l Data Base 

A complete fmplementallon o1 a relational da ta base. 


Query Language 

An in leracfive high level query language, similar to SOL 

This query language uses s mple Eng lish phrases fo r the 

operations selection, projeclion, and join. Thus, even the 

novice user can easily ask sophls(icaled questions. 


Relational Editor 
A screen oriented edi tor to create, delete, and update your 
dala files. 

Program Interface 
Allows you to a~cess lhe data base through high level 
language programs. 

File Transfer Programs 
Utility programs to assist the user in transferring 10/lrom 
e ist ing programs and olhef machines. 

These five packages allow you lo creale and maintain a sophisticated data base system for many d verse applications. 

Application Packs 

To ass ist lhe user several applicat ion packages witt soon be available for use with the RL·1 system. 


Report Generator 

Automat ically formals data lrom multiple ti les for report 

generation. 


Input Processor 

Allows user to input data via custom designed " forms '' !or 

easy operator entry. 


General ledger 

Includes General Journal , Posting to Accounts. Trial 

Balance, Balance Sheet . and Income Statement , 


Accounts Receivable 

Genera tes invoices and statements. Handles aging ol 

accoun1s receivable. 


Accoun ts Payable 

Handles checks , check register, vouchers. and vendor f les. 


Payroll 

Processes 940. 941 , and W-2 forms. Maintains employee 

fi les and payroll register. 


Inventory and Production Control 

Malnlains ln11enlory status and current price lists. Gener· 

ates reorder reporl , bill of materials, etc. 


Executive Planner 

Asslsls 1n the generation ol busi ness plans and pro1ec· 

tions . Allows for optimization of key parameters_ 


Graphics Processor 

Allows dala to be disp layed graphically. Compatible drivers 

lor the IBM Personal Computer. Cromemco SDI. Tektron1 • 

11010. Houston Instruments DMP' plotters , and many 

olhers. 


RL·1 ~s available lor IBM DOS, Cromlx. COOS. and CP/M system for only $495.t Application Packs al additional costs. 

Qx:.)"f'QI\& dill tJ AIJ.W CoiPGrA,•D't 
"JIN! ~ C'on'ihllllf If II l lGISt"'9d ttAGMlal't 6' 
kl'-'N'llon• l~•!li M.........s 
1iO(.CfclrN ... Cb0$. ~.C~..,-· 
ttQ-i.,i! i'«l lfilO~-.!lioiC.°""*""'o , tl'C-cp,•.,. ,. •~tlrf!O tr~•"'· Of ~ill Rl!..t'•tn IRC 
l•"•IOfth ~ f 1fgd:t.,..a •r~ai• ar Te_lt ftlllltl • lftC 
Oiflillp 11 ill 1-a• W! t!O l!IOl!l'W" OI HQuSllln ~1~~1 

tMl gip • llillQ9tllAllKI !"*l.i;t Of1Ce 

For further i nformation contacl 
ABW Corporal1on 
P.O. Box M1047 
Ann Arbor, Ml 48106 
(313) 971·9364 

552 BYrE Novembu 1\182 Circle 8 on Inquiry card. 



What's Ne.r? 


Graphics 

Graphics Terminals 
The NJC-M I 40 I series 

of graphics terminals from 
Nippon Computer Com­
pany can mix graphics 
w ith text. Standard features 
include RS-23 2C- and Cen· 
tronics-compatible 8-bir 
parallel pons. 274K bytes of 
memory, a I 4-inch raster­
scan display. I032· by 
780-dot prcture resolul:Jon, 
and cornpatibrlfty with the 
Tektronix Plot Io. Plotting 
commands supplied in-

dude point, marght line. 
circle. ellipse. elliptical arc. 
grid, oblong. polygon. and 
symbol. Standard control 
commands include virtual 
window. fact. rotor. and 
mode, FuU specifications 
are available from N ippon 
Computer Co, Ltd.. Naito 
BuHdmg. N ;honbashi 
Hamacho 2-25-I. Chuo· 
ku. Tokyo. Japan I 03. 
Circle 600 on Inquiry card. 

Graphics 

Presentation Tool 


Plotstar 1s a grapl1rcs pre­
sentation toot from Cov· 
lngton Computer Sales Lrd. 
Designed for CP/M-based 
systems and the IBM Per­
sonal Compurer. Ploestar 
lets you prepare graphs for 
use In business and scien­
tific presenrations. It has 
the ability to mix graph;cs 
with word processing for 
report preparation and rt 

uses existing accounting 
and sratistical information 
to prepare graphs. 

Plotstar cosrs 5975 . For 
the name and address of 
your nearest Plotsrar 
dealer, contact Covingron 
Computer Sales Ltd .. 269 
Pleasant Park Rd.. Ottawa. 
Ontario KI H SM7, Can­
ada. (514) 337-0844. 
Circle 60 1 on Inquiry card. 

Two Graphics 
Products Marketed 

by Peachtree 
The PGL (Peachtree 

Graphics LanguageJ inter­
active graphics program­
ming language and the 
Business Graphics System 
are being marketed by 
Peachtree Software. PGL 
lets you create high-preci­
son text. graphs. and bar 
charts in both color and 
black-and-white. Ir Includes 
two- and three-dimen­
s1ona I graphics trans­
formations and features 
multiple exploded pie-chart 
segments, zooming, pan­
nfng, stnp-chart scrolling, 
mult iple independent 
graphs, rotation. and an­
notabon _ M any popular 
digitizers. llgl1t pens, cursor 
keys, andjoysticks are sup· 
ported. Its price rs S600. 

The Business Graphics 
System is a menu-driven 
graphics-applications pro­
gram for CP/M-based micro­
computers. I can be used 
ro deveJop presentation 
graphics such as transpar­
encies. slides, business 
charts, and graphs. A pre­
sentation designed by the 
Business Graphics System 
can conta in any combina­
oon of bar and pie charts. 
line and area graphs. and 
word charts using as many 
as seven character fonts. 
Ir's supplied with an inter­
face to the company's 
Peachcalc elec t ron c 
spreadsheet and to the 
Peachtext word processor. 
The suggested rerail price is 
5400. Contact Peachrree 
Sofcware tnc.. 3445 Peach­
tree Rd. NE. Atlanta, GA 
30326, (404) 239-3000. 
Circle 602 on inquiry card. 

Easy-to-Use 

Business 

Graphics 


The Redding Group de· 
signed 1ts fully interactive 
Graftalk graphics package 
For business users. Graftalk 
can make bar charts. pie 
charts. and line and symbol 
charts on most CP/M · 
based microcomputers 
equipped with graphics 
dev1ees and coJor or black­
and-white monitors. Graf­
talk features English-lan­
guage commands and an 
Install procedure to con­
figure the program to your 
microcomputer and graph­
lc s devices : screens . 
printers. or plotters. Graph 
characteristfcs are aqjusr­
abte through simple com· 
mands, and Graftalk lees 
you design graphics using 
more sophfsticated com­
mands . ranging from 
moves and draws to win­
dows and viewports. Graf­
talk lets you execute com­
mands in three ways: 
typed in for execution. col­

lected in the builr-ln editor's 
workspace and executed 
in a sequence. or collected 
and run as a file from a 
disk. For most business 
graphics, knowledge of 
Graftalk's more complex 
commands 1s not required. 

Graftalk requ;res char 
data be entered In the form 
of a table of numbers. Data 
tables can be entered wh le 
you are using Graftalk or 
tables can be stored on 
disk. The price is S450. Full 
details are available from 
the Redding Group Inc., 
609 Main St .. Ridgefield, CT 
06877. 

Circle 603 on Inquiry card. 
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What's Neww? 


Graphics Generator 
The RG-GG7 is a rw o­

board Multibus-comparible 
graphics generator from 
Raster Graphic5. It has a 
5 l 2 (horizontal) by 480 
/vertical) display format, 
and It provides you w itl1 
dual refresh memories. 
refresh-memory readback. 
light-pen inrerface. vertical 
scrolling. and a 4K-byte 
dual-port RAM jrandom­
access read/wrire memory) 
for instruction storage . 
Other standard features in­
clude text and graphics. 
rectangula r me selective 
erase. circle.s. variable-size 
characters. bold characters. 
prnnHo-point draw for 
coordinate list. and RS- I 70 
composite video and nL 
(transistor-transistor logic) 
output signals. RG-GG7 
can be configured for red/ 
green/blue or for black­
and-white use. 

The RG·GG 7 cos rs 
s I 295. Further details are 
available from Ras ter 
Graphics, POB 23334. 
Tigard, OR 97223. f503J 
620-2241 . 
Circle 604 on Inquiry card. 

Full-Color Video 

Fiim Recorder 


Po laroid's Vldeoprinter 
M odel 8 rs an 8 by ro 
color-film recorder tha r 
transforms v ideo signals in­
to full-color instant photo­
graphs. The mrcroproces­
sor-controlled display pro­
duces continuous-tone 
Polaroid 8- by I0-inch 
overhead rransparenc les 
and prim s of compurer or 
Video images. The system 
has automatic settings for 

brightness. contrast, and 
color balance. all of which 
are manually acljustabre. 
The V1deoprrnter measures 
24 by 16 by 25 Inches and 
weighs SO pounds. 

The Model 8 Videoprint· 
er has a suggested retail 
price o f approximately 
S6000. For further details, 
contact Polaroid lndusrnal 
Marketing, 575 Technol­
ogy Square. Cambridge. 
MA 02 l 39, !8001 225­
l 6 r8 : In Massachusetts. 
carr collect (617) 547- 1577. 
Circle 605 on Inquiry card. 

RGB Board for Apple 
A video board that pro­

vide.s the Apple II w ith 
composite synchron ization 
signals for any RGB /red/ 
green/blue) monitor ls 
available from Video Mar­
keting. The board can be 
used w ith the BO-character 
Videx card. . .so you can dis­
play both color graphrcs 
and 80-column text on the 
same monitor. Tile board 
plugs Into Apple slot 7 and 
permrts text-page di.splays 
In one of eight colors . Mea­
suring 4 1/~ by 2 3A inches. 
the board's output signals 
are +ITL (rrans1smr-rran­
.sisror logiq. and its corn­
posrte signals are - TIL. 

The board comes wll h 
gold edge conram and 5 
feet of five-conductor rib· 
bon cable for signal ourput. 
It costs S I 79 and 1s avail· 
able from Video Marketing 
Inc.. POB 339. W arring­
ton, PA 18976, 121 SJ 
343-3000. 
Circle 606 on Inquiry card. 

Cursor-Control 

Option 


The Cross Hair Cursor 
option from Selanar Cor­
pora[ion 1s fully comparible 
with the company 's graph­
ics enhancements fo r 
alphanumeric terminals . 
This multifunction control 
pad consists of a pre5Sure­
sensitive keypad with eight 
directional keys. six mode­
selection keys. and two 
user-definable funcrion­
concrol keys. Keys supplied 
Include rerm and graph 
clear. print. term mode. 
jump. .:rnd fast. The Cross 
Hair Cursor can operate in 
the Tektronix Emulation 
mode It measures 4 by 6 
inches. 

The Cross Hair Cursor is 
provrded w ith a 36-inch 
cable that conneccs it to 
tile Selanar Graphics board 
through the terminal. The 
suggested listJ)rice is S250. 
For complete details on 
graphiC5 boards and the 
Cross Hair Cursor, contan 
Selanar Corp., 437-A Aldo 
Ave., Santa Clara. CA 
95050, j408J 727-281 ' ­
Circle 607 on Inquiry card. 

Graphics Package 
Has Got a Secret 

Avant-Garde Creations· 
Hi-Res Secrets Graphics Ap­
plications System. by Don 
Fudge. is designed to show 
you what's needed to 
create marketable graphics 
programs. Based on the 
Apple Hi-Res Secrets pack­
age. Graphics AppUcarions 
extends rt1ar package by 
reading you step by step 
chrougt1 procedures that 

explain how faster and bet­
ter high·resolurion BASIC 
and assembly-language 
graphics programs can be 
designed. Procedures pro­
vided Include business 
graphs. eJectronrc and ar­
chitectural design. arcade 
and advenrure game crea­
tion , three-dimensional 
shapes. scene creation. 
shape drawing. and shape 
and scene saving. 

The H i-Res Secrets 
Graphics Applications Sys­
tem is composed or three 
unprotected disks and a 
rnanuar. An Apple u Plus 
with 48K bytes of memory 
Is required. The price is 
S75 . Available from Avam­
Garde Creations. POB 
30160 . Eu gene. O R 
97403. (503) 345-3043 . 
Circle 608 on inquiry card. 

Graphics 
Processing System 
GPS jGraphics Process­

ing System) from Stone­
w are lets you create, edit, 
and manipulate images on 
your A pple JI . GPS. whicl1 
requires any Apple-com­
patible JOystick or paddle. 
lets you ueace images w ith 
six primary colors. You can 
draw w ith and mix any 
colors. GPS features lh 
ability to work on any 
scale. 4 and I 6 umes zoom 
capabilities . two-dimen­
sional rotation, rmage en­
largement or reduction. 
and the abiltty co change 
proporrions horizonrally 
and vertically. Standard 
text fonts are uppercase. 

The Professional GPS rs 
compatible with the Apple 
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What's Ne11r7 


Graphics Tablec. rhe Sym­
tec Ughr Pen. and Houston 
Instrument 's Hi-Pim DMP 
3. 4. 6. and 7. The Profes­
sional GPS has a suggested 
reca ll price of Sl79: the 
standard version cosrs 

S69. GPS rs manufactured 

by Smneware Inc.. 50 

Belvedere Sr.. San Rafael. 

CA 9490 I , !415) 454­
6500. 

Circle 609 on inquiry card. 


SYSTEMS 


Stand-Alone 
68000 Trainer 

Cornpuref System Asso­
ciates has introduced a self­
contained. MC68000-based 
training and prototyprng 
system c.:1lled the Mero 
68000. Ir comes wirh a 
6-amp switchrng power 
supply . 20-key keyboard. 
28-digit hexadecimal dis ­
play. 80-biL binary display, 
and keyboard-monitor pro­
gram. Micro 68000 permits 
direct entry of machine-lan ­
guage inmucrrons . 

Encased ln a wood and 
clear plasnc cabinet. Micro 
68000 1s available fac tory­
drrect for s1495. It 's sup­
pried w ith 68000 Assem­
bly Language Program ­
ming by Gerry Kane, Doug 
H awk in s. and Lan c e 
Leventhal (Osborne/Mc· 
Graw-Hill) and Prentice­

Hall's T 6-.Sit Microproces­

sor User 's Manual. Con­

tacl Computer System As ­

sociates Inc .. 7562 Trade 

SL, San Diego, CA 92 l 2 I , 

!7 14) 566-391 I _ 

Circle 6 10 on inquiry card. 


Multipurpose 

OEM Boards 


Narional Semrconducror 
fs markecing two versions 
of a complete. multipur­
pose. single-board com­
purer designed for OEM 
roriginal equipmenc manu­
racturer) applicacions or 
process-control and cus­
tom-rescing syscems. Desig­

nared the BLC-80/24 and 
t11e BLC-80/28, borh ver­
sions support up ro 32K 
byres of ROM tread-only 
memory) and are upward ­
comparible wirh Nacional's 
BLC-801204 . Standard fea· 
lures lnclude an 8085A-2 
cemral processor, j umper­
selectable 4 .8- or 2. 4-MHz 
clock rates. and 48 pro­
grammable 110 lines with a 
single programmable RS­
232C seria l port. The 
PL/M-80 programming lan­
guage is available as an op­
tion . 

rn production quantities. 
the BLC-80/24 ls 5945, 
which includes 4K bytes of 
RAM /random-access read/ 
wnte memory). For S 1095, 
che BLC-80/28 provides SK 
bytes of RAM. Contact Na­
no na l Semiconductor . 
2900 Semrconduc tor Dr.. 
Santa Clara. CA 9505 I . 
(408) 721 -5000. 

Circle 61 1 on Inquiry card. 


Single-Board 
68000 Computer 

Educational Microcom­
puter Systems' M-68000 
single-board compucer kit is 
based on Motorola ·s 16-bit 
68000 microprocessor. The 
system operates ar 10 M Hz 
and 1s equipped with 20K 
bytes of on-board static 
RAM (random-access read/ 
wnte memory) , 16K bytes 
of on-board EPROM jeras­
able programmable read ­
only memory) space. and 
five l 6-bit counter/ timers . 
Standard features include 
seven levels of prioritized 
inrerrupts. two memory-ex­
pansion buses. two RS­

232C serial communica­
tions ports. a 16-bit bidirec­
cional parallel port. on­
board real-time clock. and 
an on-board hardware 
pro tectio n circuit. The 
M-68000 rs software-com­
patible with Motorola 's 
MEX68KDM board. 

Prices for the M-68000 
board begin ac S99.95 
!bare board) . For complete 
pricing and technical 
specificat ions , contac t 
Educa tional M icrocom ­
puter Systems. POB I 6 I l 5. 
!Nine, CA 92713. (7 l 4) 
553-0133 . 
Circle 612 on inquiry card. 

Portable Computer 
Has Bubble Memory 

Teleram·s 3000 portable 
computer features l 28K 
bytes of internal bubble 
memory, Under CP/M op­
erations, the nonvolatile 
memory rs configured as a 
drive A . The 3000 has a 
4-llne by 8Q..character LCD 
(liquid-crystal display) win­
dow thar scrolls up and 
down a 24-line by BO-char­
acte r display memory. 
O ther display attributes in­
clude a 5 by 7 matrix, I60 
disptayable characters. and 
a choice of viewing angles. 
The 3000's keyboard has 
83 keys. 16 of which are 
user-definable, arranged in 
a standard typewriter for­
ma t and a 12-key numeric 
and cursor keypad. Stan­
dard features include a 
2.5-MHz Z80L centra l pro­
cessor. a serial RS-232C 
port. 64K bytes of RAM 
(random-access read/write 
memory). and 4K byres of 
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ROM (read-only memory) 
with bank-switched diag­
noscics and housekeeping. 
Power is supplied by bar­
tenes that recharge during 
9· to r5-volc DC or I 10- to 
230-volt AC operations. 

Options include an ex­
panded 256K-byte mem­
ory and an expansion 
chassis made up of a card 
cage, up ro four 5 v.i -inch 
floppy-disk drives. and a 
display screen . Prices begin 
at S2995. For additional 
details. write to Teleram 
Communications Corp .. 2 
Corporate Park Dr .. White 
Plains, NY I 0604. 
Circle 613 on nquiry card. 

Winchester Disk 
Standard with E'Llte 

Bamngton International 
Corporation's E'Lite micro­
computer has a bwlt-in 
rrwin 5 Io sV4 -inch Win­
chester-dlsk drive for I 0 
megabytes of formatted 
data storage. Cariylng 64K 
bytes of RAM (random-ac­
cess read/wrrt:e memory). 
E'Ure uses a 6-MHz ZBOB 
microprocessor and is .sup­
plied with built-in con­
trollers for a primer, display 
monitor, floppy-disk drive, 

and communicatio ns. Stan­
dard features include an in­
tegral 3-inch cartndge rape 
backup that, Jccordlng to 
Barrington, can copy I 0 
megabytes of data in 8 
minutes and a ZJ<-byte 
cache memory. Supplied 
software is made up of the 
CP/M operating system. 
Micropro's Wordstar word 
processor. an electronic 
spreadsheet. and the Con­
dor Serres 20 database 
management system, a full 
relational system. 

E'Ute has a suggested 
retail prlce of s 7995 . Dealer 
inqurnes are invited. For 
more information. contact 
Bamngron International 
Corp .. Suire 4. 738 Airport 
Blvd .. Ann Arbor, Ml 
48104, (313J 769-76 1 I _ 
Circle 614 on Inquiry card. 

6-MHz Super Cadet 
The Super Cader from in­

tegra ted Business Com· 
puters uses Zllog 's 6-MHz 
ZBOB microprocessor. It has 
a I SO-nanosecond RAM 
jrandom-access read/write 
memory) and uses 64K­
byte integrated circuits for 
a coral of 256K byres of 
n1emory. Srandard features 
Include double-sided 
double-density nappy-disk 
drives with voice-coil ac­
tU.3tion rather than stepper 
motors. and switch-select· 
abfe MP/M·to·Oasis·to· 
FAMOS operating systems. 
The single-boa rd Super 
Cadet can be expanded to 
Include I 0 110 ports rnine 
for users. one for a printer) . 

large SMD disk drives. and 
reel-to-reel or cartridge-tape 
units. 

The basic 64K-byte 
Super Cadet ls available in 
either a desktop or a rack­
mounted unit ror 55595 . 
Write or ca ll lnregrated 
Business Computers. 
21592 Marilla St.. Chats­
worth. CA 91311 , (213) 
882-9007 
Circle 61 5 on Inquiry card. 

PERIPHERALS 

Blsynchronous 
Communications for 

the Apple 
IE Sysrems is markering a 

serial synchronous 110 
board that lets a CP/M· 
based Apple II or HI com­
municate with remote 
computers using bisyn­
chronous protocols. When 
combined with the bisyn­
chronous software prod­
ucts from Micro-Integration 
rnc. . an Appre can emurace 
an RJE (remote job entry) 
terminal using either 3780, 
3741. 2780. and 2770 pro­
tocols or a 3271 177 , 
3274/78. 3275. and 3276 
bisynchronous devrce. 

The seria l 110 board with 
one bisynchronous soft­
ware producr com s 1195. 
Dealer discounts are avail­
able . For turr jnformarion 
on the asynchronous. bl· 
synchronous. and syn­
chronous data-link control 
software for 8- and 16-bit 
microcomputers, contact IE 
Sysrems Inc.. 98 Main St.. 
POB 359. Newmarket. NH 
03857, (603) 659-5891. 
Circle 616 on inquJry card. 

Keyboards Designed 
for Disabled 

EKEG Electronics Com­
pany markers remote and 
expanded Apple II key­
board attachments for 

physically disabled in· 
divrduals. The remote key­
board features an ad­
JUStable bracker that lets 
you mount the board 1n 
any positron appropriate 
for the user and joystick 
and push-button controls . 
The unir is destgned to be 
easily accessible by means 
of a rnourhstick or head­
st1ck and features latching 
switches on the shift. con­
trol, and repeat keys. 

The expanded keyboard 
is designed to accommo­
date lndfviduals wlth a 
variety of dis.3bilities. such 
as motor or limb dysfunc­
tions. visual impairments, 
and learning disabilities. 
Tt1e board does not require 
an external power supply. 
nor does it Interfere with 
the Apple keyboard's stan­
dard operation. 

Borh keyboards are de­
signed to ignore uninten­
tional movements associ­
aced with involuntary 
tremors . The suggested 
price for either keyboard 1s 

56 75 . Other expanded 
keyboards are available for 
che Sinclair ZXB I . the Com­
modore PET. the Casio 
Organ. and Texas In­
struments' Speak & Spell. 
Speak & Read. and Speak & 
Math . Full details are avail­
able from EKEG Electrorncs 
Co. Ltd .. POB 46199. Sca­
rion G. Vancouver. British 
Columb ia. V6R 4GS. 
Canada. [604) 685-781 7. 

Circle 617 on inquiry card. 
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To the VIC Belongs the PROMOueen 
The PROMOueen Car- be used to expand the 

tridge from the Gloucester vrcs user BASJC memory. 
Computer Bus Company Hie DIP switch allows 
provides EPROM program- PROMOueen to be used 
ming. operating. and emu- wiU-1 o ther cartndges. such 
lacing capabHities for rhe as the Commodore VIC-
Comrnodore VIC-20 com- MON 6502 assembler and 
purer. PROMOueen sup­ editor. wirhout address 
ports 2716. 2732A. and conflicts . A ZIF (zero inser­
2732 EPROMs (erasable tion forceJ socket r11at can 
programmable read-only be run directly on the VIC 
memories/ . A Mimic switch is included. 
permits an external com­ The PROMOueen Car­
puter ro access programs tridge costs s199. which 
wri tten 1n PROMOueen's jncludes a ruroriaJ.rype 
4K bytes of RAM frandom­ user's manu.31 and a gener­
access read/wrire mem­ al-purpose machine-lan­
oryJ. A DIP fdual-1n-line guage loader. editor. and 
package) switch Js used to debugging program. Con­
determine which of che tact Gloucester Computer 
VIC's four expansion Bus Co. Inc.. 6 Brooks Rd ., 
blocks 1s occupied by Gloucester. MA 0 1930. 
PRO MOu een so that (617) 283-771 9. 
PROMOueen ·s RAM can Circle 618 on Inquiry card. 

Controller Card Has 
Four-Orlve Capability 

Rana Systems· Elite Con­
crorler Card has a four-drive 
capability and can be used 
with any combination of 
Elite Minifloppy or Apple H 
disk drives. Elite auromat­
1cally boots r3- and r6­
sec tor disks and is compat­
ible with DOS 3.3. Pascal 
I . r. and CP/M 2.208. Stan­
dard features include LED uaJ and a disk enhancer. 
(l ight-emitring diode) rn­ The price is s135. Full 
drcators fo r operating derails are avai lable from 
modes and diagnosc1c aids. Rana Systems. 20620 
power-reduction capabili­ South Leapwood Ave .. 
ties. and an interface­ Carson. CA 90746. (213) 
buffering design. 538-2353 . 

Elite comes wirh a man- Circle 619 on inquiry card. 

Multluser Memory Board 
Macrotech lncernacion- 6 MHz w1tl1 Z80/8085-type 

ar·s 256K-byce dynamic processors and ar 8 MHz 
memoiy board is designed with most 16-bit processors 
for 8- and 16-bit S- I 00- without ware states 
based computer systems. A complete installation 
The boa rd supports 24-bit guide for MP/M II BIOS and 
addressing and features a CP/M 2 2 virtual-disk app/J­
mapping option for use cations is included in the 
with systems equipped manual. The board. called 
with 16-bit addressing the Model SS256. costs 
capabilities . A memory- s r 379: a faster version is 
mapping scheme le[s you ava;lable on request. Con-
translate each 4K block of ract Macrorech rntern.3­
the r6-bit f64K) !ogre ad· tional. 22 133 Cohasset St. , 
dress to any 4K block of the Canoga Park. CA 9 1303. 
256K-byre on-board mem- f 2 r3) 887-573 7. 
ory. The board operates at Circle 620 on inquiry card. 
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SOFTWARE 

Programmer Uses 
Shorthand 

Advanced O perating 
Systems· Programmer pro­
vides a " programming 
shorthand" by taking your 
ideas and writing rhe 
necessary BASIC program 
lines . Ir presents your op­
tions in a menu formar. le(S 
you copy any program on 
disk. and has the ability ro 
generate graphics and 
music programs. 

Programmer is currently 
available for Ehe Apple 11 

Plus with 64K-byte Apple­
so~ BASIC. Apple CP/M 
systems. and 64K-byte IBM 
Personal Compurers with 
two disks drives. a mono­
chrome display or printer 
card. and PC DOS. Com­
plete with documenta tion. 
the Programmer costs 
s 199. The documentation 
alone is available on re­
quest for S30. Coman Ad ­
vanced Operating Systems. 
450 Sr. John Rd.. M ict1igan 
City, IN 46360, (800) 
348-8558; in Indiana. (2 19) 
879-4693 . 
Circle 62 1 on Inquiry card . 

Flier: Apple Disk 
Utility 

The Flier Is an Apple disk ­
utillty system for 35-. 40-. 
and 70-rrack drives . Pro­
duced by Cemral Poim 
Software. the Filer package 
conra1ns a disk-drive speed 
check. disk-drive test. a 
35-second Fast-copy pro ­
gram. and a file manager . 
Options rnclude cata log 

wirh space on disk, delete. 
lock and unlock file s. 
change booting program 
/name and file type). and 
copy rnes, disk, and DOS 
{disk operating system) . 

The Filer has a suggested 
retail price of s l9 .95 . It's 
available at compurer 
stores or factory-direct from 
Central Point Software Inc., 
POB l 9730-#203. Port­
land, OR 97219, isOJ) 
244-5782. 
Circle 622 on inquiry ca rd . 

IBM Software Line 
Lifeboat Associates has 

announced that its 8086 
Software Library programs 
can now run on the IBM 
Personal Computer with 
PC-DOS and on other 
8086/8088 computers that 
run MS-DOS. such as Seal­
tle, Godbout, and Tecmar. 
EmuJator/86 1s among the 
programs in the library . It 
Jers you run CP/M-86 soft­
ware under PC-DOS faster 
than with CP/M-86 . An ­
other member of the library 
is the Pmate text editor . n 
features srngle-keymoke 
editing. expression evalua­
tion. horizontal scrolling. 
and macro command de­
finitions. 

Also available 1s the Lat­
tice C Comprler. A full im­
plemenraion of the C lan­
guage. Lattice C rs Unix 
version 7 compa tible. It 
produces relocatable ma­
chine code Jn lnrel 's 8086 
object-module format for 
use w ith the lrnker supplled 
with DOS. For system ulili­

ti es. Ufeboat offers the 
UT86 system. which gives 
you formatted and sorted 
directories. interacrive copy 
routines. and formatted 
pnmouts . For complete 
detaHs. contact Lifeboat As ­
sociates. 1651 Third Ave.. 
New York. NY 10028. 
(2 f2) 860-0300. 
Circle 623 on inquiry card . 

Integrated 

Word Processor 


The Finalword isan ince­
grated word-proceSSJng 
system that runs with 
CP/M. CP/M86, or PC­
005. Produced by the 
Mark of the Unicorn, and 
requinng a 56K-byte com­
purer, FinaJword is con­
figured to support most 
prin ters and terminals. It 
features automaoc word ­
wrap and insert mode. 
global search and replace. 
JUStificacion, 	 mullipfe-Jine 
spacing. move and delete 
blocks of text. and cursor 
positioning according to 
words. senrences. Jines. 
and paragraphs . With 
Fina/word. index entries 
and footnotes are placed in 
appropriate text areas . 
When you output a docu­
ment under Flnalword. an 
rn clex rs created with ap­
propriace page numbers 
and entries. Other fea tures 
include murtiple buffersand 
windows chat allow you to 
split the screen and display 
rwo separate mes simultan ­
eously . d irec rory access 
w,11re editing, simultaneous 
editing and pnnting. crash 
recovery. state save. and 
true proportional spacing . 

In addition. eight menus. 
callable at any time. are 
provided . 

The Finalword costs 
S300. For full details. con· 
tact Mark of rhe Unrcorn, 
POB 423. Arlington, MA 
02 174 , 16 J 7) 489- 1387. 
Clrc le 624 on inquiry card. 

PUBLICATIONS 

Accounting Plus 
Training Manual 

The Account ing Plus 
Train ing Manual 1s a self­
teaching guide covering 
the accounting principles 
necessary to run a business 
using a m;crocomputer 
and Systems Pius 's Ac­
counting Plus sy stem. an 
integra ted eight-modu le 
CP/M- and MP/M-compat­
ible system Afrer explain­
ing accounting terminol­
ogy and detaiJing the audit 
traH from rhe ledger to 1n­
d iv id u a I deparcment 
records. this manual gives 
you hands-on experience 
w ith the so~are·s busi­
ness. accoun ting. and 
ma nagemenr- reporting 
functrons . From there. 
you'll rearn the entire oper­
ation of Accounting Plus. 
including its general ledger. 
payables. receivables. sa les 
order entry. payroll. and 
point-of-sale capabilities . 

The Accounting Plus 
Train ing Manual is avarl ­
able rhrough your local 
Sy5tems Plus retailer . Con· 
tacc Systems Plus Inc .. I 120 
San Antonio Rd. Palo Alto , 
CA 94303. (4 15) 969-7047. 
Clrcle 625 on inquiry card. 
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S-100 Bus 
Buyers Gulde 

Jronoak Company ' s 
S-100 Bus Buyers Guide 
lists more rhan 4 50 S- I00 
bus-compatible board-level 
products, including srngle­
board computers. penph­
eral controllers. and vrdeo 
boards . Product descrip­
nons provide desrgn and 
performance spec1f1cations. 
pnces. delivery/availability, 
dare First manufactured. 
and manufacturers· loca l 
sales offices . More than 65 
companies are represenced. 

The S-100 Bus Buyers 
Guide 1s produced semi­
annually . Single copies cost 
S25 Additional copies 
shipped to rhe same ad­
dress are S9 .95 each. add 
s I0 per copy for orders 
outside the U. S. Available 
directly from lronoak Co.. 

3239 Camin1to Ameca. La 
Jolla. CA 92037. /7 I 4) 
450-0191 . 
Circle 626 on inquiry card. 

Free Brochure 
on Flexydlsks 

A 6-pag e producr 
bulferin on Flexyd isks 1s 
available free of charge 
from BASF Sys emsCorpor· 
aHon . The brochure ex­
plains how Ffexydisks are 
made and offers tips on 
proper disk care and han­

dling. Also included 1s a 

product fisting BASF FJexy­

d1sks are available in bot11 

5 v.i- and 8-inch forma ts. 

Wrrte to BASF Systems 

Corp.. Computer Media 

Marketing, Crosby Dr . 

Bedford. MA 0 I 730. 

Circle 627 on inquiry card. 


local Networks and 
Teletext Explored 
Local Network Hand­

book and Teletext and 
Videotex in the United 
States are two recenr 
publications from the Data 
Communications Special 
PrOJeCt Cemer. A collection 
of amcles first published 1n 
Data Communications 
magazine. Local Network 
Handbook explores all 
aspects of local network­
ing. Professiona rs will find 
this book a comprehensive 
reference tool that provides 
an overview of network 
iechnology ranging from 
h1storrcal to specrfic applica­
tions. This book was edited 
by George Davis. editor-in­
chief of Data Commun/ra­
tions . 

Teletext and Videotex 
Jn the United States Is an 
all-encompassing gurde ro 
the technological revolu· 
[Ion that may someday 
airer the manner in which 
Americans shop. work, 
and communic;:He. Com· 
missioned by the National 
Science Foundation. this 
book 's ream of authors 
from the Institute for the 
Future have created chap· 
ters on rechnology. appli­
cations. rnarketrng oppor· 
tunitres. and sociological 
impricaaons. It is written 
with the hands-on profes­
siona l and mature enthus1­
asr 1n mind . 

Local Network Hand­
book cosrs 525 . Available 
in hardcover, Teletext and 
Videotex in the United 
States is priced at s30 
Order from Data Commu· 
nications Special ProJecr 
Center. M cGraw-Hill Publi­
canons Co.. 12 21 Avenue 

of the Americas. New 
York. NY I0020. !212) 
997-2015. 
Circle 628 on inquiry card. 

Brochure Describes 
Graphics Software 
Precision Visua ls has a 

free B·page brochure iUu· 
strating its device-inde­
pend ent approach to 
graphics software . Your 
Complete System tor 
Building Better Graphics 
desrnbes the company's 
DI-3000 FORTRAN-callable 
graphics subroutines. its 
Grafmaker data-presenta­
tion subroutines. a three­
dimensional dlspray pack­
age caHed Contouring. and 
t11e Metafile translator, a 
" time-independent" pic­
ture ec:litor. For your copy 
of this full-color brochure. 
contact Dave Glander. Pre­
cision Vi su als. 250 
Arapahoe. Boulder, CO 
80302. [303) 449-0806 
Circle 629 on inquiry card. 

Graphics and Image 
Processing 
Algorfthms 

Theo Pavlidis 's Algo­
rithms for Graphics and 
Image Processing is avail· 
able from the Computer 
Science Press. This book ex­
plores most aspects or pic­
torial information process· 
1ng by computer. including 
computer graphics. com­
puter image processing. 
and picrorial pattern recog· 
nition. Although its em· 
phasis is on mathematica l 
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l'Ools. the book also covers 
image synthesis, analysis. 
and encoding. Detailed 
ristings of many algorithms 
are prov1c1ed. 

Algorithms for Graph­
ics and Image Processing 
costs 524.95 . Contact the 
Compucer Science Press 
Jnc.. 1 I Taft Court, Rock­
ville. MD 20850, [30 I) 
25 l-9050. 
Circle 630 on inquiry card, 

Logo Book Doubles 
As Self-Study Gulde 

A text and a self-study 
guide suited for use with 
the Logo programmfng 
language, Turtle Geo­
metry: The Computer as a 
Medium for Exploring 
Mathematics has been re­
leased by the MIT Press. 
The authors, Harold Abel· 
son and Andrea dlSessa. 
are members of the Logo 
Group at the Massachu­
setts Institute of Technol­
ogy's Artificial lnreUtgence 
Laboratory, where Logo 
was devetoped. Some of 
the topics explored are ran­
dom motion, branching 
processes, space-filling de­
signs. vector operations in 
two and three dimensions. 
topology of curves, maze­
solvfng algorithms. and 
spherical and "cubica l" 
geometry. Three hundred 
illustrarions enhance this 
477 -page book, which 
costs 522.50 and is avail· 
able from the MIT Press. 28 
Carle[on Sr., Cambridge, 
MA 02142, !617) 253­
2884. 
Circle 63 I on inquiry card. 

Bulletfn Describes 
Sonic Digitizer 

Science Accessories Cor­
poration is offering a free 
2-page technJcal bullenn 
describing the capabitities 
of fts Grafbar Model GP-7 
sonic digitizer. The bulletin 
contains technicat specifi­
cadons. descriptions of the 
GP-7's menu Features and 
output formats, and dis­
cusses avarlable styli. cur­
sors. and sensors. The 
GP-7 permits left- or right­
hand digitizing on any 
work surface. 

For your copy, request 
technical bulletin GP· 7­
3-82 from SC:ience Acces­
sories Corp., 970 Kings 
Highway W. Southport. 
CT 06490. 
Circle 632 on inquiry card. 

VIC-20 User Gulde 
The VIC-20 User Guide, 

by John Heilborn with Ran 
Talbott. addresses experi­
enced and beginning pro­
grammers alike. Produced 
by Osborne/McGraw-Hiii. 
this 250-page paperback 
book provides oper.:iting in­
structions for the commo­
dore VIC and Its associated 
peripherats. such as disk 
drives, printers . and 
modems. Ir has tutorlals In 
V IC-20 BASIC and detailed 
coverage of BASIC state­
ments and functions. in­
cluding advanced color 
graphics. Appendices offer 
further Informa tion on trfg· 
onometrfc functions and 
assembly codes and ma­
ch ine·level subroutines. 
Also provided ls a memo')' 
map spedfyrng many PEEK 
and POKE locacions. 

The VIC-20 User Guide 
coses s16 .95. Contact 
Osbome/McGraw-HW. 630 
Bancroft Way. Berke­
ley. CA 947!0. f415J 
548-2805 . 
Circle 633 on inqufry card. 

MISCELLANEOUS 

Fujitsu to Market 
Plasma Display 

The Component Divi­
sion of Fujitsu America is 
market;ng a 480-character 
plasma-display panel called 
rhe f PC 401 2 NRUL. It 
uses monolithic inregrared 
circuits for its drive circuits 
and CMOS /complemen­
tary metal-oxide semicon· 
ductor/ LSI (large-scale inte­
gration/ devices for control 
logic. The unit fearures 
high-contrast orange char­
acters on a black back­
ground and a CRT- (carh­
ode-ray tube) compatible 
interface that connects to 
various system buses 
through a CRT controller. 
Power consumption Is I 3 
watts . 

The FPC 40 l 2 NRUL 
costs $597 rn OEM (orl­
glnal equfpmenr manufac­
turer) quantities. Contact 
George Neeno, Fujitsu 
America Inc., Component 
Division. 9 J8 Sherwood 
Dr.. Lake Bluff. IL 60044. 
1312J 295-2610. 
Cfrcle 634 on nqulry card. 

Fast Floating Point 
for Atari 

The Fasrchrp froaring­
point mathematics ROM 
!read-only memory] from 
Newell Industries Js said to 
provtde up to three and 
one-half times the speed of 
the original Atari BASIC 
floating-point rouc;nes . 
Fastchlp is p1n·compatible 
with the ROM ir replaces 
and requires no modifica­
tions . .cuts, or wlres. 

Fastchip costs S4 I .95, 
including shippfng and 
h<mdl;ng. It comes with a 
90-day warranty. overseas 
orders are s2 t11gher. For 
addltlonal information. 
contact Newell lndusrrles, 
3340 Nottingham lane, 
Plano, TX 75074, (214) 
423-1781 , 
Circle 635 on inquiry card . 

Stack Rack 
The Stack Rack from 

Rerntron lers you tuck more 
lhan 600 sheets of paper 
underneath your Epson 
MX-80 prlnter. Stack Rack 
features a bail guide that 
prevents the paper from 
snagging and a paper stop 
that halts the paper from 
sliding out the rear during 
operation or transporta­
tion . The unit is con­
structed of dear acrylic and 
is equipped wlrh skJd-resrs· 
car:t padded feet. 

Stack Rack costs s l 4 95. 
plus s 2 shipping and han­
dling. Order from Remrron, 
POB 2280. Santa Clara. CA 
95055. 
Clrcle 636 on Inquiry card. 
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16K RAM CAROEPSON Ol(IDATA 
For Apple® 11/11+MX 80 F/T 499. 82 A 399. 
COMPATIBLE WI TH: 
DOS 3.3® CP/M®, 
VISICALC ®, PASCAL ®, 

MX 100 699. 83 A 649. 

SMITH -CORONA T p I 
2Year 59Warranty•APPLE COMPATIBLEDAISY WHEEL 599. Fully tested 
and assembled • 

PRINTER COM PUTER 
We wfll beat any adveriised price CALL FOR LOWEST PRICE 

ET CETERA 

PRINTER INTERFACES 
IBM PC Cable 40. 
ATARI Cable 25 . 
l6K Wizard BPO 159. 
Apple Card & Cable 49. 

Microbulfer II 32K 259. 


PERIPHERALS 

Amdek Color II 749. 

Apple Cat II 299. 

d/ Base II 495. 

DB Master 169. 

Data Factory 249. 

Oav1d"s Midn1ghl Magic 29. 

Microsoft Softcard 269. 

Micromodem II 269. 

MX·80 Ribbons 10. 

MX-100 Ribbons 20. 

Okfgraph Jor 82A/83A 79. 

TKC Keypad 119. 

TPI Printwhee ls $CAL L 

Wiza rd ry 39. 

16K Upgrade 200NS 11. 

64K Upgrade 200NS 110. 


~Computer 
~ Company.

Inc 

Vision 80 $239. 
8" Control ler 495. 
IBM Interface 169. 
Time Card Il l 169. 
Ty~ahead-bufter 35. 
Prom Development 399. 
IBM 2561< Ramcard SC ALL 

v v1s1Cc1R.P 

Buy 2 Get 1 Free! 
(Apple pro<1~c1s onlv> 


Visicalc (IBM or Apple) 179 

Desklop Plan 11 (Apple) 179 

Desktop Plan (IBM } 249 
Visidex (IBM or Apple) 179. 
Visifile (Apple) 179 
Vlsifile (IBMI 249. 
V1s1plol (Apple) 145. 
Vlsischedule (Apple) 229 . 
Visi term (Apple) 75. 
VisitrendJPlo1 (Apple) 229. 

"9'.o..c. /. ""° "(~ ~..,, ........,, 
Wordstar 189. 249. 229. 

Spellstar 119149. 149. 

Data Star 179. 225. 199. 

Mail Merge 79. 79 . 79 . 

Supersort 119. 150. 

Ca1cstar 119. 189 . 180. 

~Products 

Paddles 29 . 
Joystick II 40 . 
Se lect-A-Port 47 . 

All of A bove 109 . 
Joyst ick Ill $CALL 

Joyst ick IBM 45. 


{jlUSt 
APPLE PRODUCTS 
EZ Writer (Pro) $129. 
EZ Mailer (Pro) 129. 
EZ Pack (Pro) 239. 
EZ Mover 79. 
Datadex 119. 

IBM PRODUCTS 
EZ Writer II 245 . 
EZSpel ler 119. 
EZ Fi ler 265. 

~.. 
~ Mountain Computer 

CPS Card 149. 
CPS Cable $CALL 
Ramp / us+ 32 K 139. 
Rom Writer 139. 
Ctock 195. 
Music System 299. 
Super Talker 149. 
Expansion Chassis 559. 
Card Reader $CALL 
A/ D·D/ A 269. 
V-C Expand $CALL 

-~BMC 

12" Green ( 12 AU) $88. 
Amber monitors $CALL 

COLOR SPECIAL 
YOU RCHOICE 


13" Color Composite 

or 

13" RGB Co lor 

269. 


80 Column $239. 
Enhancer 11 119. 
Soltswitch 25. 
Function Strip 59. 
Inverse Video 19. 

5 1/4" Drive (Apple) 339. 
Dr ive contro l card 89 . 
8" Drive Products $CALL 

Verbatim . 
5 1 /4 " {10) $2595 
8" (1 0) 3995 
Head c leaning ki t 7"" 

64 K $319. 
128 K 459. 
V- C Expand 80 75. 

Atari 800 (16 K) $169. 
Atar i 400 p 6 K) 299. 
Vis lcalc 189. 
16K memory exp. 55. 
Software & acces. SCAL L 

LJ K Letter Pe rfect 119. 

APPLE COMPATIBLE DISK DRIVE $299. 

MAIL ORDERS &COMPUTER RETAIL STORE 

860 $ . Winches1er Bl•d. 
San Jose. CA 95128DISCOUNT MON.- FRI 8· 5 SAT 10-4 

1 ,.11 d,111) p; 1 ~1111r u 1Ch!1 ~ w~I~ 111ni.: Cft u:..1or~•h ~urnPRODUCTS ~ :tiw ~~~ ~'0~~5~u1~1;c' 1 ~~n-- · ,l)M~1 \;•~s~1~2~ 
Otf CJi; GO() Oli. 1'1:1!\1111.14 ~ ht'~ ~ .. illl(lw ( 'htC: lrl. "i 
I 111 1.1 ' OLl''ii!.U.I} SrtHJl)I 'i ro §, il CCt:j) l~ll(408) 995.. 0400 
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What's New? 


Overview of 
Processor Activity 

Micro View's 256 LEDs as a moving bar graph . 
{lighr-emitting diodes) keep A variety of personafity 
you fnformed of micropro- packs are available for 
cessor acrfvfty. Manufac- Mjcro View, lncludlng 
rured by Micro Logic Cor- packs for 1802. 6502, 
porat1on. Micro View has 6800. 6808, 8039, F8, 
16 swicch-selecrable modes zao, Apple. STD Bus. 
that let you choose address TRS-80. and a user-deffn· 
or data, read and write. 110 able model. Mtcro View 
or memory, derailed or costs 5995, compfere with 
oveNiew modes. and one, accessories and your 
several. or alJ pages rn cl1oice of personality pack. 
memory. Its display also Prices for additional per-
provides you with informa- sonallty modules begin at 
tion on program flow. 595. Conract Micro Logic 
memory references. port Corp.. I00 Second St.. POB 
activity, and hardware and 174, Hackensack. NJ 
software Jnteraction. The 07602. (20 Tl 342-65 18. 
program stack is depicted Circle 637 on inquiry card . 

Monitor Stand 
for Osborne 

Momop locks on top of is required . 
the Osborne I and holds Made of clear plexiglass. 
any monitor firmly in place. Monrop has a s 2 I . 95 sug­
Produced by SGW Enrer­ gested retail price. Large 
prises, Montop can help and small plexrglass printer 
reduce eye and neck strarn srands and Osborne desk 
by pracing rhe screen at a covers are also '3vaHable. 
more comforrable viewing Contact SGW EnterprJses. 
angle. On Osbomes with POB 10 15, Del Mar. CA 
the new vented case. 92014, (7 I 4j 755-8324. 
Monrop lilts the monitor up Orcle 638 on inquiry card. 

off rhe vent No hardware 

Line Status Indicator 
The Tech's Helper is an number 7. The device 1s 

RS-232C-comparible line tested to data rares up co 
sratus indicator from Elec- 9600 bps (bits per second) 
tro-Service Company. ft and 1s supplted with mare 
shows the high, low. and and female connectors. 
data status of rl1e seven The Tech 's Helper costs 
most commonly used pins less than 550: dealer in· 
of a serial (t .e., 0825) con- quiries are invited. Order 
necror. lndicawrs for Model 827l from Eleccro­
numbers 2, 3, 4, 5. 6. 8, Servke Co.. POB 92. Red-
and 20 are provided as mond. WA 98052, /206) 
well as a shield ro number 88 I -0709. 
l and the common to pin Circle 639 on ;nquiry card. 

Where Do New Products Items Come From? 
The Information printed in the new products pages of BYTE 1s 

obtained from "new product" or " press release" copy sent by the 
promoters of new products. If in our Judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print ii 1n, some form . We 
openly solicit releases and photos from manuf<icturers and sup­
pliers to this marketplace. The information is printed more or less 
as a first-in firsr-out queue. sub.Jeer to occasional priority mod1f1ca­
tions. While we would not knowrngly prim untrue or inaccurate 
data. or dat<> from unreliab le companies, our capacity to evaluate 
the products and companies appearing 1n the " What's New7" 
feature is necessarily limited. We therefore cannot be responsible 
for product qualfty or company performance. 
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Apple II plus ~BK , 


Apple Disk Drive II With 
 NEW! ACE 1000 
In terface DOS 3.3, Apple 
111 12' Mo nnot and the f HE PERSONAL 

PROFESSIONAL COMPUi'ER 
THAT'S HAROW/l.HE AND 

All /or Only 
5 1799°0 

SOFT WARE COMPllT IBLE 
BONUS! Apple WrlW II wlAPPlE II PLus•M 

Annie Monitor SI and 

Afl<il ' 1 ~!1 Spr;~1a1I s49oo G~K RAM. Upper 3 Low • 
~illll{,n ••e or abo~ pack~ge Case, 12 Key N1.1merlo 

Keypad, BullHn Fan. 
BUSINESSMAN'S Typewri ter S1yle ~eyboard 

SPECIAL WORD PROCESSOR - Aeeessorres....,. Call or Write
Apple ti plus 481<, App ia SYSTEM 1l2911tM 5•11" lM..11 , DATA BASE 

Disk Drive w11111ertace Apple II plus 4Bt<, Apple D•~c Dri•e 'S 1.6·94U MANAGER BUSINESSMAN'SDOS l .3, 12'" Hr Res Ois~ Dr wl lnterfaca DOS $61 ges Fi·anklln ACE 1000 6'., , 
G1een Monitor , Vls1calc 3 J 12.. H• Res Green g"""s• "'er•·J "~1r . · , " " SPECIAL 

- · ' "'""" .,,., "' ' " " M icro-Sci Dis Drive
3.3 Pt<inn lng & F lnanc 1 a ~ Monitor, OKIDATA 

Mlotollne 80 Printer, HP-7470A Grnp!\1~ a pla(mr wl mlert ace1.12" HI Res ACE 1000 G4K Micro-Sci
For;i1:as llng Softwa re at~o av.ailab19 tr\ Sefi~j . l.Q( . . Green Monl1or, Disk Drive ~1/con tro l l er _ 

Pflnter lnledace Card & .u~c ...rtt:i tl:laApple!. aM'. :· Stoneware DB·Master 12" HI Res Green 
Ontv s1979°0 Cable. Screenwriter 11 Friln~fi"" C'bmpuleiS' ' · ·· Da ta Base Man!lf)er Monllor. Vlsfca lc 3.3
1n RAM Ca1d ' 74" 

Wlll •• •~ha.5e o l ~txl\lt! paci\age Orily S2325°0 N..,w 0~1,y ' 1269.9.S: · Call or Write Call or Write 

SOFTWARE & ACCESSORIES FOR APPLE® and FRANKLIN® 
RANA VISICORP PROGRAMS VOTRAX TYPE·N·TALK 

Ellte 1 Oise Orive, wllh 15% more s torage Visicalc _____ •1 94u Vi sillle ___ _, _s1 94•• Lets xour r;;ompuler tal k to you Only 5 299Q3 

~allabte !or App/elftan~llnlA t ar lfVtC·20cap~olty than Apples' drive . ,Only S,37950 Vlsfp lot • __ • _' 23911 Vlsllerm _, __ .. •79•• 

Conuoller Card _ , • , . • . ,Only 119.95 Vislde~ • ____ 1 184.. Vlsiscnedu le . •239•• NEW/ APPLI CARD 


MICRO SCI Desktop Piao II ~194u 
 Z-BO Card with 54!< RAM __ . _Only S36995 

A·2 Disc DrlYe, the c:ost effective al l ernative FORMAT II WORD PROCESSOR 
lo the Disc It , with con1roller Only s459as ADDITIONAL "ADD·ONS" wit h mall list, user friendly . .Only 527995 

wit hou t controller , __ _. . . . •On/~ 369.95 MICROSOFT PREMIUM PACKDC HAYES M lcromodem II ..... _.•2a9u 

VIDEX Keyboard Enhancer , ...•• 1 119..
KENSINGTON Z-80 CPM Card, VmEXVldeolerm BO Col. tioard,
VIDEX Vldeot erm 80 Col. Board .. sz59uSystem Saver Fan , w i th bulH·ln surge pro teo· CPM user's guide 8 MICROSOFT RAM CardVI DEX Funcllon S trip ~ 1 1w.. w!Ennon<•• 111$6218 

tor for App·le' II . __ , __ .. , __,Only S'74115 A/I /or only s59995 
TKC Numeric Keypad lApol•' ""''l .. .s1 34'" Plus yco recel\le a FREE V~de~ Sol t SwHct> (a 'JO \/al ueIIMICRO PRO Spec/al Offer/ ABT N umeric Keypad iAople' ""' ~I · . , .•99n 

Weird Pack I n cl ude ~ WordStar, MailMerge, MICROBUFFER llby Pnictlcal Perl ptiera lsTHUNDERCLOCK PLUS ...... • 119"' 
and SpellSlar , , . Al/ 3 for On ly 5329°0 32K , .. Only s24995 16K .. Only 5214uPKASO Paraflel interface . . , , .. , 5 134"" 


NOVATION MICROSOFT Z·80 CP/M Card . ___ $279u MICROBUFFEfl lo r EPSO 

Apple Oa t, direct line moelem Only s299• 5 MICROSOFT 16K Ram Card . . - - -$129"" 
 15K Parallel __'13495 BK Serial .51349 ~ 

TG Joystick "47"0 TKC Joys lick _•4415 
Apple rs regis ternd trademark ol Apple Computer, rnc. Frankllo ACE h1 • lrade.marl' al Franklln C~mpuler Co, 

COMPUTER Sl»~CIA,LSi < IBM1
' PERSONAL COMPUTER 


TEXAS INSTRUMENTS ' . . Call or write tor special low rice/

Tl 99 41A w• a f'lF Mlldul&for .·~ •f!;19-"' .._------------'---'---'--""=-.;_.;_----- -_, 
Altar Mlg.'s Ca.Ji Rs~t~. P111s. '2FREI< ---BUSINESSMAN'S SPECIAL 
oiler& from Tl Call 01 .V'lfife tor dl!lt9ils{ Alar 800 4&K, Atari B10 Dis!< Drive 

COMMODORE . , and Vislcalc 3.3 
VIC•20 101l~l'IF•Mod~(l11<lr ·...- '*'1 84•·d- NPl\I Only 5139995 
~c;A VP·3!iOfbvlH-11f~fQd'~ni ,.}i3S96 WORD PROCESSOR 
ATAR1400 . , . • · ,;, . • ·- '2.6~ 

:rt MEX .sl.,ettlr 11106 . · . : ~~s!~ Atail BOO 48K, Atari B10 Disk Drfve, 

ABI! .,..,., · ~9-.~$ ~~- ~•""11\' 99-..95 Atari Word Processor, 850 Interface, 


SHARP ~ariiltl!!ll'.ll "' l~=.:;~~~~fi~=~ Okidala Mf~roline B2A Printer with 
pc.1s:oo. _ •214u , p(':;_-~21L 1~!t?._ I' Connecllng Cable 5199900
CE' H>P ""~1., \7U!> .PE-1'22 il1to u:(69'.~S ._______________N_o_w_o_n_l'I______ ___, .._ _...................................__,.......=------.... 


EPSON New! C.ITO~ 1550 120 CPS, 1J&ri:t2
MX-80 Ill Frr BCH31) CQIUmn Doi Column, FfT Graph Parallel __ ,, 769.00 


Main~. Tractor or Friction Feed. [l j d~roc· Paral lel a(l(I Se11a1 __ . _. ________ 809.00 

1ional, ao CF'S , Gtaft1a Plus . - .Call 
 C.ITOH 8510 Pro WrHer, 120 OPS, 19aMX ·100111FfT 136-nJ Column. Traclor COi. Pa1aflel/S!lrlal , Blairecltonat, FIT,or Frie l on F'eed, Bid11et:llo11al, !!O CPS, Graphics , __ , ._ . , . • _ 499.00
GrA IHaY Plus . . . . Call 


OKIDATA MONITORS 

MICAOLINE 82A 120 CPS, ll fdlret· USI Pl·2 12' 1-ilgt) Rns, Gt!!en _ _ 159.00 
11onal, Parall~ l ·Sellal , 6011~2 Column5. USI Pl--3 1<!" HIQ~ Re5 Amber - . , l89.00 

Flictlon .\ Pin F~d . , . , . 449.95 SANYO 13" Cofo1 , , . , .3!9.95 
MICAOLtNE BaA Frr 120 CPS, Bldireo· AM OEK 300 12.. GrE!lln . • . • .149.9S 

AMDEIC 13' Color ... ___ . __ ,369.00t•onal 136 Columns. sc,lstJP~rnllel , Frie· A.M DEK Colodl 'RGll High R~5. 18!1.0011on a"o Tr;!clor _ , , , 699.00 AMDEK ColOI lnier!nw Boaro flRG6159.00New! MICROLINE 8.4A FfT 2000PS, NEC JB 12" Grae~ 179-.95 
Bldllt:llonal 136 Column, Porailal Frie• NEC JC 12" Color 349.8S 

ILon and Traci~• . . . 1099.00 BMC· 1200 12" Gr&en ____ •. _____ 1~9.00 

EL.ECTROHOME ECM•1302-1 
13" RGB Monllor Lowers llh NTSC

Smia' w/~K Buller - 1199.00 
C.fTOH F· 10 Daisy WllMI , le!.1•• Ouall · Interface - - , . iReg. 600.00) ~20.00tr Prm1cr. •10 CPS, Parallel _- _ 1499.00 

Circle 493 on Inqui ry' card. BYTE Novem~r 1982 563 
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Circle 4!59 on Jnqulry card. 

Ii II~ MICRO 

• SALES 

8" DISK DRIVES 
SA801R . . . 388.00ea Two for 379.00ea 
SA85 1R , 535 .00ea Twolor 529 .00ea 
OUME DH., 540 .00ea Twofor 529 .00ea 
Tandon 848-1 . 395.00ea Two for 388 .00ea 
Tandan 848·2 . 525.00ea Two for 519 .00ea 

We carry u Ml line ol 5 'I.'' Drives and Svosysrems~ 

CALL TOLL FREE FOR PRICES! 

, 
SOFTWARE 

BASIC 80.. • . .. . . . . ................ 

BASIC COMPILER ....•...•........ , 

CALCSTAR ........................... 

C BASIC............................... 

CCOMPILIER ,, .................. 

COBOL 80 . . . . 

5290 .00 
3 20.00 
150.00 
118.00 
175.00 
600.00 

DUAL DRIVE SUBSYSTEMS 


HORIZONTAL VERTICAL 

w/two Shugart 801A SS/OD S 975 .00 
w/two Shuga!l 851R DS/OD 1225.00 
w/two Oume DH DS/DO, 1250.00 
wftwo Tarldon 848-1 SS/DD 995.00 
w/two Tandon 848·2 DS/00 1195.00 
C~binelA& Tw/PowerSupplyandAccs 235 .00 
Cabinet Top and Botlam 69.50 

PRINTERS 
ANAOEX9001 A ... ... ..... S 1225.00 


ANADEX 9501A .......... . . 1325.00 


EPSON MX·80 .............. 449.00 


EPSON MX·SOFT ... . ...... . 559 .00 


EPSON MX-100 ............ 735.00 


l.D.S. MICROPR ISM 480 .. ,.. 565.00 

OKI DATA 82A. .. ..... . .... . . 465.00 

OKI DATA 83A. . ............ . 750.00 

OKIDATA 84 ..... _........... 1275.00 

PROW RITER 85 10 Par .. . .... 525.00 

PROWRITER 8510 Ser ..... ,_ 625.00\... 	 _j 

i C4LL FOR Q uANTl TY PRICES• j 

' 

,. 
California 
Computer 

Systems 

SPECIAL! 
CCS SYSTEM 2410 •• $1995 .00•
• 	Includes CP/M 2.2 • 2·Se11al/l·Parallel Porl 
• OMA Disk Conlroller • Hardwam Veclored 1111ecupts 
• 2-Real Time Clocks • Supflllrls CP/M ,MP/M' OASIS 

CCS 2200 System, A &T .. 1625.00 
• 281 aCPU . . . . . . . . . . Only-255.00 
• 2422 Disk Controller .. . Only-330.00 
• 2065C 64K . , . • . . On/y-320.00 
• 2200A Mainframe . . . . Only-475.00 
• CCS Apple Boards.. Call Tol l Free For Prices 

~ 

TERMINALS 
ADDS VIEWPOINT.. , ..... $519 .00 

Green Screen, Detachavle Keyboard 

ADDS REGENT 20 . . . . . . . 569.00 
ADOS REGENT 25 . . . . . . . 745 .00 
ZENITH Z-19 .. . .. .. .. . . . . 745.00 

TELEVIDEO 
* THE NEW 91 o+ . ...... $569.00 


1 Green Screen, Block Mode Terminal and 10 

Preprogrammed Function Codes 


I * THE NEW 925 ......... $739 .00 

I With 22 Fvnction Keys. Green Screen and 

Detachable Keyboard. 
1 

Time of Day • Sell Test • And Morel •1 •* TH E NEW 950 ...... .. . $945.00 


' 

DATA STAR ........... , ...................265 .00 

DISK DOCTOR , ............. , ...... ,.... 85.00 

FORTH .... ... .......................... 170.00 

FORTRAN BO..................... , .. • 400.00 

MACROBO .... .............. . ........... 165.00 

MACAO ASSEMBLER ................. , 90.00 

MAILMERGE ..............•....•..•.•. 115.00 

PASCAL/ M . . . , . . . .. , ... , . .. • .. 320.00 

SPE.LLSTAR............................. 190.00 

SUPERCALC .. . .... . . , . .......... ,...... 235.00 

SUPEASORT L . . ... .•. . . ............. 190.00 

SSS FORTRAN . . • . .. . , . , .. .. .. 215.00 

WORDSTAA ............................ 275.00 


\. EXTRA MANUALS AVA/l..ABL£ ________________,... 

S-100 Single Board 

WINCHESTER 


,;EASY DJSK CONTROLLER'' 

• 	 Wn.-k.-..\~hh ,uiy> lUU Pl\ 1 =t;69b 
• 	 ~Ui)l)Url!. a 11 ~-~ tr• a.nd J4·· Urh.- . ~ .. 

ST·51Jb. SA- I llllU. SA-400U I"'"''·' ,._. 
• 	 HeC"ord CC'r.!lsi bh:• l·K St' h•r lmllv.­

free.. ho!tl m1'UHtry, Uli!ll4" h1~1ii nr..1JA :oJ.pC.cd 
• 	 Un•htrn rd nllt rn1lt t,.1t: ·s~cu- ·H fW !). ·eks, 

'.t-lmv l ~·. t.'t• ry .. rnall soh~· inl" drh·n 
• 	 fh•t1! vrs .u1d Ll ~liiir ilnrn1T'> ifH'i•l.'d 

.,.,s~l·mhlt•d • .1ml l k'M(~d u,r4 1h lor1u.n1wr Un·• 

program aruJ u1wrn 1,lny •Y~~e1u drlVt'B.. 

VISA. M11 11· r •. 11d - •lT~cily drivo - 55'15. 

Monitor D !11nam ic:11. I nc. 

1 1:.11 W<•SI Nhilh 't. • Upland. C 9 1786 


17 I 4f '1~5·72 M 


Make any key 

on your keyboard 


a special -function key 

with ordinary BASIC. 


"Power Programming 
in BASIC" 

At your computer store or 
order direc t 'f!$16.95 
plus $.1.50 po.stage ~ · .,. 

TJD Enterprises ,,. 
Suite 512 • 
2401 Blue ri dge Ave, , 
Wheaton, MD 20902 

ORDERS ONLY 800/638·2000 

Wash DC Metro 301/933-4801 

MCIVISA/AMX ACCEPTED 

Dealer/retail fnquiries irwited 

Circle 515 on inquiry card. 

SUPERBRAIN USERS! 
SlPERLETTER is for you, 

lt 's the exciting bi-monthly packed with 
technical tfps, feawre anicres, display and 
classified ads plus hardware and software 
reviews written just for the Supe.-Sraln 
ar>d CompuStar user. 

Now in our second year, we offer: 

• 	 Subs1an1ial DISCOUNTS on popular 
natlonalty-advenised CPfM soflware. 

• 	 A lu~ ~rie of hard·to-find enhanced 
PROMS, 01os·s and GRAPHICS 
packages. 

• 	 A d1rect link to thousarids of lnterteo 
computer users around the world. 

Subscriptions: $ 20 in USA 
$35 fore ign 

IBack·issues available al $3 .501 


To order, call or write .: 

SlPERLEnER 

P. 0 . Box 3121 

Beverly Hills, CA 9021 2 


12 131 277-2410 


c~ rcle 514 oo Inquiry card. 
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'iJW\Y'@ !1®©f!l~D©ffi)SS ~© @®uw@ W®tlll 

1:f EAST Coast Call (815) 485·4002 
'(:r WESTCoastCa//(714)891·2677 

ti lf~MICRO 
OUT @!M@~OO if@(6!1 lfOO~~~ 
OF 

STATE 'iJ ~ @@@ "' ~~"'@~~'Y • SALES 

XOR Z-80 CPU 
* fwn AS·232 Semi Ports 
* Three 8-Blt Parallel Por ts* Powerfut 2K Pmm Monitor
* f~lended Adclmsslng 

••• ··--.. • 't; 

* On B011rd CTC Capabiltty 

-c 

•I 

Assembled and Tested $255.00 
Order Parl# $·1000·35 

XOR DISK CONTROLLER 
* Full ~Mtt2 Opera1!11n*Mulll·Secto1 0Deratron* M~ell !le(l'; 1\~ Ope1alioo*Runs 8" and 5.,, . Onves•* U1il1ws W 0 's 1395 Chip Se 

r _ ·;. -~,-,, 

• • • ! .. : I 
' ~;;; ~ I - ' I ,. . . 

Assembled and Tested $275.00 
Order Part# S-1000-36 

XOR 64K RAM 
* 4116 20DNS Ram Chips* I6K Ban\s • Selectable 
'It 4MHZ l ·BO Operation
* Reser Ena~lefDisable* ~lo RIC Networks Tied lo TTL 
Assembled and Tested $259.00 

Order Part# S-1000-37 

'CALLFOR QLJANT/TY PRIOES!

$1695.00 

* 4 Sto15·1 00 Bus
*Tvio Separate Pll~ SuWys *At c.io•ts Pr0111tJeO 

Ir XOR S·100 B•~ Sel!abo'v!l * D•nl!llStl>"l! l)0/ ~9 • g· 18 '1 

S-100-4 System Complete with: 
2-Tandon Tllfnline 8" (Model TM-848 -1 SS/D D) 

Part#S ·1000·40 . $1695.00 
2-Tandon Thlnline 8" (Model TM·B48·2 DS/DDJ 

Part#S- 1000-39 S1950.00 

"BARE BONES I PRICES 

S· 100·4 System - Includes Two Power Supp!ys, 

Two Transformers, 4 5101 5 ·100 Bus, Card Cage, 


Chassis and Cabinet 

*Kit Onlv$299.00 *A &TS385.00 * 

MicroPro'MSoftware Special 
WORDSTAR ,4.!J- ':itoNLY 
SPELLSTAR 1Wf~~ - ~ . 
MAILMERGE "{)~' $495.00 
See Our Ad In MICROSYSTEMS Magazine 

Clrc le 460 on lnqulfY card. 

UNIVERSAL POWER SUPPLY 
F r B·a BOilrcl, Apple 01 Alfll 65 

+5VDC @ 3 Amps 
+ 12VDC (iii .750 Amps 
- 12VDC @.750Amps 
-5VDC @ .500 Amps 

Dlmensions:4"x 4" x 1 l"$69.95 
DISK DRIVE POWER SUPPLY 
For 2- 8" Cir S" Sl1ugart 801R 


Ol 85 1A Oumf OT-8 with 

DC Cables tor 8" 


AC Caoles for 2 Dll~es S7.50 


Dimensions 4" x 4" x 11 " 
 $59.95 
S·100 POWER SUPPLY 

+8VDC @ 30 Amps 
+16VOC @ 6 Amps 
-16VOC @ 6 Amps 

PC Board Deslgn 

Oirnenslcms: 5" >t s··x 11" 

~ 

a$119s.oo'Z' TERMINAL
* F<Jlh« l r:.J<h !:illld"'taoce K\'bld * 60 K~ySlandar d ASCII 
*SO~OC l ypo St r ll1I Al1rlbuleSel Jr &Special Funcl10t1 Keys
*Hal• IJUl!lr>•ly * 20 Screen E~lting Key~ 

COMPUTER 
... XOR S· 100 ijoard .Se1 1Al:i0ve1 * includes CM,t• 2?.
* P•O!!<aA•fll~ble KeybD>rd S•I * II SIOI S ·1 00 Bus 

S-100·8 System Complete With: 
Shugart 601R Subsys1orn· (#S-i000· 131 S267 5 .oo 
Shugar1851RSubsystem· (#S-1000·02) 2925 .00 
Oum~ DT·B Subsys tem · ( ltS·1000·03) , 2950.00 
Stiuqart Sl\400Mi~ls l #S - tOOO·Od~ 2350.00 
CompleleSystem ,No Orlves(#S· lOOO·On 1795.00 

0 Alia11ao1e in Horizontal 01 Vertical Cabinet 

ZENITH DATA SYSTEMS 
CALL TOLL FR EE FOR PRICES 

1 - 800 - 435-9357 

Co111 rolle. r floa1tl ror 8" 111d 5" Orlves 101 11e Z·69 .Z·90 or 
fl·89 Computers Cu111es w/CPIM 2 2 on 8" and 5" media 

Only $550.00 

~= 1l @@ U¥D@@ [K\Olf 

piy 

SPECIFICATIONS 

by XOR 
Fer test or sys lems appl1ca1ions, 
Complete S-100 12 51111Mam­
Imme Wllh Dis Orwe PoWfr Sup'

lor 4 Dn~es 


RegulaledUnregulated 
+5V @5 A+av @30A +24V@3A _ 1sv @ GA 
- 5V @ 1A 

S22l5.00 Kit •llh 12 S -100 Bus Conn.,c101 s 

S2l55 .00 Assem. and THled with 12 Bus Conne<:tors 


S1 5 .00 AC/DC D we Cable Set IOI 2 OrlYe! 

Dimensions 6" x 10" ~HI" - Shipping Weight 25 t~s. 


~e>lir19) 
~4(!} 

41/a" 
LOW Velocity ' Whispet' Fans. 
OnfV S18.00 ea. XOR
Finger Guards 
S2.50 each. 5·100 MOD 

@=~@@=lJ ~ 


i i
i i

~ 

$1350.00 

* W11blhe )(ORS·100 MOO *XOR S ·100 El•llSellabQveJ
* 12 Slcl Mol~!!flro•rd ar>d w 1 1\Cfll~es CPIM 22 So llwa•~ 

Card Cag~ fld Manual
* +BV JOA * JI. loV IJ 6A * 1<11 C3blcs P<!J'li<led
*CC Power to Run1111 to~ Drives *CoinDlete M~"ua' Set 

$·100-12 System Complete With : 
2-Snugart B01A (#S-1000·30) s 2125 .00 

2·Shugait 85\f\ (# S·1000·31 ' 2425 .00 

2·0ume or-a (#S· 1000·32) 2450.00 

Cabinet only - Includes Switches, Fan &. AC/OC Wlnll{l 
til'S- 1000-28) 250.00 


Dimensions 11 " JI 21'" ~ 22" 

C1"/M I~ a 1rad~1no rlt ~I Digital Res arch 


Apple B'" Disk Controller Card ...... $395.00 
l.VX4 Dua1Density, Single & Double Side<! - Auto Boor 
Disk 2 + 2 Sogle Density Single or Dual Sided 

:J3· '300.00 

Complete line of add on drives for Apple 
CALL TOLL FREE FOR PRICES 

BYTE Novembtt 193Z 565 
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Ccompllers
and 

Cross compilers 
Available for: 

PDP-11 RT-11 /RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
zeo CP/M 
8086 CP/M86 
8088 MSDOS CP/M86 

OTHERS PENDING 

The ft.Ill C language, as described in "The 
C Programming Language" by Kernighan 
andAi!chie. 
UNIX 11e1Slon 7 compatlbla. 
s 1arung al $200.00 

l'Ni Xlt. • ~otQiel~flTlH 
flS)C t , ~ rlldlHlld.I ct Dgbl ~ 
1111Mi (ioqt SOOS iii • tr.iiiimai• al &di• ..,.. °""""'° CJl.M bi • lmdamlifk d 
Dlgkll AHHtCh... no 111 a lfidi!.'hll'li: ol 
,.,.,,....15p!• ".I Con~ 

TELECON SYSTEMS 
90 E.. Gish Read, Suite 25 
San Jose, Cafllomta 95112 

408-275·1659 

Clrcle 445 on Inquiry card . 

DtSKETTES 

5 1/4" Sl>ECFY SOf'T, 10"' 15 SECTORS 

PtttU''° ""°'"" ... .... 
ssso moo S11~00 $l•!OO 

"'°" 1600 121i00 2lSOO 

DSOO ll.00 13600 >11500 

B" S!>ECIF'I SOFT O< l2 SECTOR$ 

·~ fM:J """'"' .. ... 
S$SO 'SlSOO SU 2.00 S22.a00 

~DO J OOO 111)00 U100 

DSDO )A.BO 1 M .DO 

.- ­ TOLL FTIEE - ORDERS ONLY 
824-7888 •u.n41l5 m:u1 c• 
652•7777 JOflCAIUIO<C. T5 

/\SK FOO OPERATOR #906 

PACIFIC 
EXCHANGES 
100 Foo1hlll m~d. 
Siln Luis Obt>po. CA 
9340 l Un Cl!~ call 
(805) 54 • 1037) 

Solw~ dlK ~bull IOO!lo·...t.cr 
~ °"""' ....._ All ordlr-t ~ 
1rom rrrlod. ......, 24 ho<ll'L c.11 ...a PREE 
(900) 2$-4137 ... pdrm .................... 
..,... and ~ CAnl Mlecpled. 

Clrcle 34.4 on Inquiry card. 

NEW! M·68000 
SINGLE BOARD COMPlJTEJ\ 

....,..,,..., 
• • · Ml~......-CPt..,..n- l l ... ll lLIH..,,-m.11'•"*-lftAil ....,0 
Uti!ll,ang•..._•[tii'~'t•jM.-r~' lll•rif,ol~-ntllldUu·"' ....._ 

~...r__,o ~hltl'1llif1N&IQ.Jwt"t~.._ .....,1 IUJ1. 
l ...... t lt'o'l...,,...lftr•QtiP'l'LiU•"""'iwr•l t-rt l!-~t.11...,_,_.., 
l._,!" • laiW11•Nl-'t•""••· ·• -••u.i-~.., "<f! -·.r• I"",.,_ . .. 
M•..i• ~ · •· uun1111 -..-

,., .........~. '""'' 

~· 'U WtH I ,_.,.llitilt..-plt• 11111~ L.r.afl~n \I.la.• 
1w•o' .. ....,)••~ r•n"'' \1 0·• 
~,...c 11·~~D-.n•1 u_• 

•'llffl'f'll Ji •).Jii 

EMS:;:_-.: 

64K 
DYNAMIC RAMS and EPROMS 
TOSHIBA 
HITACHI 
FUJITSU 
NEC 
01(1 
MITSUBISHI 

WHOLESALE ANO RETAIL 

Monarchy Engineering Inc. 
380 Swift Avenue, Unit 21 

So. San Francisco, CA 94080 
Phone (415) 873.3055 

WRITE OR CALL FOR OUR 

LATEST INVENTORY LIST. 


Clrcle 308 on lnqulry card, 

PERTEC TAPE DRIVES 
T6860-9'-25 

New ••••....•.• • , . . 51595 
Useo ••.• ' ••••... ' ' ' ' 3795 

T6848·9·25 
New ....... _________ s1 95 
Used .. • .. • . • .. . .. .. . 5695 

WANGCO TAPE DRIVES 
MODEL 812 

New . _ . .• .. , .... , ...• 5995 
Used ••... . .....•....•. 5.195 

(714) 973-4773 
SOUTH COAST COMPUTER SYSTEMS. INC. 

M15 E McFoo en 
Son10 Ano c,, 1 JO!i 

Circle 132 on Inquiry oard. 

telecommunications? 
use SOFTCOM® 

SOFTCOM is a CP/ M based commu­
n1ca1ions utility which can be used as 
an inteltigent terminal program and as 
a CP/ M to CP / M file transfer Utility. 
Intelligent terminal mode supports 
300/1200 baud modems. Data sent to 
the host computer can be entered at 
the terminal or It can be sen! directly 
from disk files. Data received f rom 
the host can be saved in disk flies 
and/or printed. 
File transfer mode supports t ransfers 
of 1eiit and blnarv flies with itrror 
detection and automatic retry. Three 
license options are available: single 
CPU ($1501, dual CPU ($250) and 
multi CPU ($4501 . Gall our software 
HOT LINE 9061228-7622. 

The So~ware S t ore 
706 Chfl>- D Squata • Marqut>Ue Ml 49ll!i5 

Clro1e 417 on Inquiry card. 

Ci rcle 171 on Inquiry card. 

Circle 367 on Inquiry card. 

crrcle <120 on lnqulry oard. 

S-100 ULTRA-RES GRAPHICS 

- N,E,C, UPD 7220 GRAPHICS PROCESSOR 

- 1024 • 102~ PIXEL MEMORY PL ANE 

- 1 TO 8 \l lDE:O PL ANES 

- 8 CO L ORS US ING RGB TIL INTERfACE 

- H/\RDW"RE. ZOOM 1 fO 18 TIMES 

- DIRECT DRIVE VIDEO OUT PUTS 

- MULTI-GRAPHICS PROCESSOR S 

l!U PPORTEO 

- PROGRA.MMABLE OISPLA Y RE SOLUTION 

FROM ·102<1 h by I 02 4 

- SOFTW ARE DFl lVEFI S 

- GRAPHICS PROCESSOR, 

I MEG" PIX.EL PLANE 

$995.00 


CSD INC. 

P. 0. BOX 253 

SUDBURY, MA. 01776 

(617) 443 - 2750 

Clrote 65 on l nQUlry oard . 

http:l!-~t.11


CEnTRDn1cs® 

730•1~rallell 
Dot Matrix Printer 

*Same as TRS-80 Line 
Printer II formerly sold 
by Radio Shack for $995 

730-1 $349 

List$860 CEN-i7301-0 

STANDARD FEATURES 
• 100 characters/second 

@10CPI; 132 CPL@l6.7 CPI 
• 80 cnaraclerslline 
• 	30 lpm with 80 columns 

printed 
• 	76 lpm with 20 columns 

;irinted 
• microprocessor elect ron~cs 
• 7x 7 dot matrix 
• 10 ch11ractersJ1nch end 16. 7 

characters/inch 
• 6 lpi vertical 
• uiildirectional print and 

return appro~imal!!IV 10 ips 
• 3-way paper handling 

system 
• 96 charac1er ASCII 
• 1 Line 'Buffer,Paralle1 

256 Char. Buffer.Serial 

Other Outstanding Printer Values ... 

ANADEX DP-9500 ...•....... ..•. ... $1349 

DP-9501 ... . .. .. .. ... . ... ... _. . , 1349 
PAPER TIGER IDS 445G ...... Specia/1599 
PRISM PRINTER IDS·SO. w /o color .. . 

IDS-80, w/ color...... . . .. ........ 

IDS-132, w / color...... . , ...... ..• 


C.ITOH Pro Wri ter, Parallel . . . . . . . . . . 
Seriii! and Parallel . . . . . • . • . . . . . • . . 

DIAB LO 630 RO RS232C. S'iCPS......... 
NEC3510 . RORS232C3~CPS... .....•.• . 
NEC 3530. RO, Centr. il'llC<. 3!;CPS.• •.••••• 

NEC n10, RO RS232CSSCPS•• • .•••.. • · , 
NEC n20 ,~SR , RS232C SSCPS. . • . • . • • • • • 
NEC 77-:ID . RO. Canu . Inter. 55CPS . . . . . . . . 
QUME Sprint 9/ 45 

Ca ll 

Call 

1695 

549 
689 

2299 
1945 
1945 
2395 
2999 
2395 

lid or Fu11 , 45 CPS. RS232C.. . . NEW l OWi 

TIBIO Basic-. RS232C.. . ... . ..... . ... 1349CENTRON ICS 730·11 Paralle1. .. .. 349 
810 Basic, RS232C & Parallel ....... 1395
737-3. RS232C . . .. ............ . .... 389 


739· 1 w / Graphics, Parallel . . . . . . . . . 
739·3B w / Graphics . RS232C .. . . . . . 
704-11 , Parallel. . ..... •. .. . . ...... 
704-9, RS232C ................. " 
122G, Parallel, 120 CPS . . ......... 

EPSON 
MXBO ............ , • . . . . . . • . . . • . 

MXBOFT ......... .... .. .. . .... . , 

MXlOOFT ... . ,. ...... . . .. . ... . .. 
RS232 Serial Interface . . . . . . . . . . . . 
RS232/ 2K Buflerlnterface . . . . • • • . . 
Graftrax II ... , . . . . . . . . . .. , . • . • . . 
Apple Prin1er Interface . .. , • . . • . . . 

810 w / full ASCH, vertical forms525 
cont rol compressed print, . . . . . . . 1599639 

1695 ' 
1595 
949 

489 
589 
789 

65 
125 

90 
75 

820 RO, Basic.......... . . . . . . . . . . 1645 

820 KSR , Basic ...... . .. .... . . . . . 1839 


OK IDATA Microline BO . . . . . . • . • . . . . 359 
Tractor- feed opt ion .. . .. , . . . . . . . . . 50 
Microline82A........ . ... . .... ... 479 
Microline 83A ........... . .... . ... 759 
MtcroUne 84 PARALlEL ..•.••. • •• . .•• , 149 
Microline 84 SERIA~ ••• • • •••••••••• ' 1249 

All ptlc"" F.0 .8 . •t\lpplng point. &ub]<oct 10 c,tiange. All of­
fo"' a,., subl11ct to ctlnnge without no1ico. AdY11rtised prie .. 
reflect a 2% cash disOO<Jnt (Otder prepald prior 10 sllipmentl. 
C.O.D: s nd c<odit card orders ore2'!1o hfglier, 

737-3 Dot Matrix Printer $389 
!RS232 Seriall CEN-27373~0 . 
STANDARD FEATURES 

• 80 CPS - ProportioRal Spaced 
Mode 

• 50 CPS - Monospaced Mode 
• Proportional Spacing, Plus 10 CPI 

and 16.7 CPI 
• Nx9 (Proportional) or7x8 

(Monospaced) Dot Matrix 
• 3 Way Paper Handling System 
• 96 Character ASCII 

PAPER HANDLING• Microprocessor Elect.ronlcs 
Roll Paper: 8W' •Expanded Print fin Fold : 9" 

•Right Margin Justification Cut Sheet 8 Yi " 
• Print Underlining 
• 9-Wlre Free Flight Print Head 
• Bidirectional Stepper Motor Paper 

Drive 
•Full One Line Buffer 
• 21 LPM With 80 Columns Printed 
• 58 LPM With 20 Columns Printed 
• 6 Lines Per Inch Vertical Spacing 
• Paper Tear Bar 

MiniMicroMart,Inc. 

943 W. Genesee St. P.O. Box 29918 Syracuse, N.Y. 13220 (3151422-4467 TWX 710-542-0431 

Circle 305 on Inqu iry ca rd. 	 Dffl Novemboor 1982 567 
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IEEE-488 TO TRS-ao· INTERFACE 
Everything needed to add powerful 
BASIC GPIB·488 conl roller capablll\y 
to TRS·80 Model 1 or 3, Level 2 or 
DOS with a minimum ol 16K. 

•11-ao<: ·- For lllocl•! 3 491·108
Op•1• -0on For Mod•l 1 

OP·•'•tlon 

Model 48&808 or 488·80C Price: S375. 

,. sh,pping, m.s uranc• & .ti 1 


WHEN OROEAl"i'G SPECIFY DIS K OA TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Nell Drive • Old 8 elhpage, NV 11804 
Telephone: (516) 694·3370 

'Trod~motlc ol Tand'f Cotp. 
Jlrere 1.- no dlllll•llon btrween Sctonl/Jlf: 
En11ln H1JnQ l•boiototra.$ 1nd Tand~ Corp or 
Redic Sh1c!I. 

Clrole 403 on lnqulry card. 

Ifs Now Avallablel 
The Ught Pen For The 
IBM Personal ~ 
Computer 
kin/ For:• Program In­

terface and menu selec­

tion. • Interactive graph ­
ics lor engineering, business and CAO. 

• Very .effective educational programs, 
without keyooard problems. • SUPER 
games. exciting demonstratlona and lust 
plain fun. Profeulonel Outllly end Dur· 
able Conalrucllon, ,., lnup•n•I". Fully
Supporl.ed Under IBM Ba1fc for Color/ 
Grephlr:. Adepter wllh Monochrome or 
Color Dltplaya or TV't. (Nol for uae with 
IBM Mo.nochrom• Dl•l!t•y). Introductory 
Pricing: FT-158 Light Pen - S159.95; 
Demo/Games Diskette - $39.95. Call or 
write us. or see you r partlclpetlng IBM 
dealer. 

FTG DATA SYSTEMS 
10801 Cale S1reel, Suite M·2 
P.O. Box 615 

Stanton , Calllornle 90608 

(714) 995-3900 VISA & MIC Accepted 

Clrcle 186 on Inquiry oard. 

Cables 
EIA RS 232·C 

Quality cables with lmmeala le 
delivery and tow prices. 

Conductor Price 

' 

, . ~ 

5·7 
8-12 

t3·16 
17·25 

S11.50 + , 16/11. 
1 2.00 + .2 S/11. 
1 3.00 + 3 O/ft. 
14.00 + , 40/I ~ 

16.00 + 50/ lt, 

Sp&clty; Mele 01 lemete eonnectots, l~nOlh ol 
eabl" and pl ns 10 be connected.OEM A qJlan 1 lty 
d l •coun!S a 1Jlno1e Lo qyal!lled costomelll. O.n 

p1opelcl oroers add S4.50 for •h1pplnQ/handlln1;. 

We also supply DEC 

and IBM Compatib le cables. 


Communication 

Cable Company 


3 19 Louella Ave. Wayne, PA 19087 
2, 5-964-9404 

ONE BOARD CPIM SYSTEM I 

only, 750 

A m.. Tested 

& Burned-lo 

tor one week 


• · by 12 lncb c< 
• 	 10 MHZ. 80 ; cru 

H4K rlAM 
• ;1 RS·232. chgnnel• 
• 	 8272 F'loppy Disk onvoltl'f 

f-landl s Sin-.t Double Ot!<Udl~ 
011e to Four Dr[Vl!l!I. OUl or 
ll60R, 

Oocu.menlot ion 1It 

C P/M ~·toppy D •k Operolin11 Synem 160 


('hork or Mo,,ry Om" 


autocontrol• 
O••Dij.111< ­

1 U CIO DorsuU Rd 

St. l.nuls. MO UJ04S 


( ) 14) 7 Q-0055 


Clrole 39 on Inquiry card. 

Electronic 

Circuit 

Analysis 

• DC .00 AC .,,.,Jyiis 
• Very fast, ITl.lChine l;mgu"l!I' 
• lnfmlt• dn::ults on multiple pasoses 
• Wom case. sensllivJty analysi$ 
• Dyoomir modification 
• f>1 Nod,,., 1Z7 branches 
• Compare cimdts 
• Log or Linear SWf!fP 

• Full filo honcUillg 
• Frequcpcy iupoJ>se. magn11 ude and ptwe 
• Compl~te manuoll with -mples 
• TR5-BO (Tll500S I S90.00 
• Q>1M SlS0.00 

Tatum Labs 
P.O. Box 722 

Hawleyville, CT 

06440 

(203) 426-2184 

Circ le 437 on Inquiry c•rd . 

CP/ M COMPATIBlE - CP/M EFFICIENT 

r~ 
II· 

.. I1~· -

~ . ' II, ' 

l· ,. l. i 
~ 

• 4 MHz H IOA CPU• TWobonksol64K RAM 
• Two RS·232 se rial ports • Ful l centronlc:s 
pnnTer port • True ho rd disk Interface • Exter· 
nol OMA UO • Compo1l1lle wllll 5 Inch ond 
8 Inch drlves. sfngle/ double denslly •Real 
rime clock• 5 volts on ly al 1.5 amps • Com ­
pact size •Source Usll11gs are Included 

s'Q6c\o.\ ot\e1 Jf"ff"L 
6\1.t;\Ofi

\~,10 fl:J0 ,QO IHSIOHHHffAPRISU,CQ fOAAJIOtl 
Q~\1 lH I' Wt>loln ~YO, S•il012. 

lO• ~l\QlllS. Clo 900Q0,(113) 461-3262 
Oetil9', OEM 1ruerrumorio1 •nqul!ltt.S Welcome 

AUDEC·1 

the EAR & MOUTH for 


APPLE & A.IM·65 


• lleoognlUon &D d R ..ponn In O,,e Unit 
• You c u 1 me ka ya~r owti: w-og-.ahule ry 
• GDOd ·Spoech Oualil'f 
• Up to 98% RtoO(lolHoa Mc,.11cy 
• la a 3'11 '' x SYt'' >< lV. '' Ba.x 
• A..emblod oW folly Toolod 
• U ROM Vomao avaldJI e.....,tl• !o.>clUio 

$169.00 ea. plu& shipping aoo haridl•no 
crnirge'. U.S. SS.00 Overseas. 10'1. 

NJ R9$lf:fettrs, odd 5 '4 .!olo• tn. 

-VISA, Maoten:h11v• Welc:ome-

AUDEC CORPORATION (Dept. LA)
728 larch Men ue , 
Teenl}ci<, NJ 01ses (201 ) 092·1 n9 

Clrole 38 on Inquiry card. 

maxell 
Floppy Disks 

SAVE 40°/o =~~.':.':'. 

51/4 '' ~g~1~~ ~"~ DI Frlcll1CI 

MOt or MH1 SS/OD ..• • , , •• , . •••• , •. , S33 
MD2 or MH2 DSIDD .......... . ...... .. 47 
MD1-0DM SSIOD/96 TP1 , • . , .•. •• , ••.• , 43 
M02·DOM DSIQOl95 Tf>l •... , • • . . • • . . 5J 

8I'!f~l~',:::!: 
FO i Ot Fl11 SS/DO ...... , , ......... 43 
f02 or FH2 OS/OD .. .. , , • , ...... , , , • . 53 

CH~- lllJA-MC-C.OD 
am nr.ri60 •DD n sxw""''G 

LYSEN COMPUTER SYSTEMS 
2720• H 1 rper Ave. 


St. Cl•lr ShorH, Mt 4808'1 


Circ le 254 en ln9ulry cerd. 

Beautiful Plots with 
PLOTPAKTll 

PLOTPAK Is a complete 1>lo1t1ng 
library lhal runs under FORTRAN~ 
and Includes drivers lor the lollowlng 
screens and plot1ers: 

• MicroAngelo MA S l 2 
• ADM + RetJcgraphics 
• TEK 4010 compa ti ble terminals 
• Housten tnlruments DMP-4 
• HP plolters 72258 and 7470 
• Radio Shack Printer I Plolter 

PLOTPAK(.AEL !fie): . . .•.••. $275. 

PLOTPAK source code 
plus two ll rlvers: • ........ • • $365. 

~Ell=llCGE 
i. J Computer Company 
~ DIVISIO OF Sn O•u e>rpo1>1lon 


One Bridie Street, NeW1on, MA 02158 

TEL 1617) 20·8190 TLX: 951107 


Circle 91 on Inquiry card. 	 Clrc le 218 on lnqul ry c ard. Ol rcle 60 on Inquiry card. 

http:CH~-lllJA-MC-C.OD
http:Supporl.ed


Find your Digital pr duct here, & we'll giv 

Get your ma~ig&lass out 
and find your e great al n 
th e brand n wand fully guaran ­
teed Digital products. Better huny 
th ugh,~rice are good until)anu­
a~2, 19 3, but supplies are lirnited. 

order, simply caU the special 
toll-fr e number listed b low any 
weekdM'. between 8:30 A.M. and 
6:00 P. . Eastern time. Standard 
Accessories and Sdal=i Group dis­
coun apply. Stan terms and 
conditions apply except as other­
wise noted here. You must agree to 
accept immediate delivery. Digital 

you up to 

reserves the right to Limit 
rder quantities. Ord rs 

mu t be a minimum of $35 
unless charged to MasterCard or 
VISA. Maxunum ord r b$~hone 
is $5,000. All order over ,000 
must be accomganied bba pur­
chase order an should e mailed to: 
Di8tal ~ment Corporation,
P. . Box 008, Nashua, NH (}3061. 

Call 800~258-1710 now to order. 
In New Hamp hire, Ala ka, 
and Hawaii, call: 603-884-6660, 
or contact your local Digital 
Sales Representative. 

P•rt 0...Crlpllon R99~l11 Salo 'II. P•r1 o.,..,1ptlon A99ul'11 s.1. 
tllll••be< 1''1te Ptlce• N~mbtir PJlte f;rtce-•o" 
AW-OQ671>A ii!OV •ZA Power eon1101 Unt 
AV-A613'00 kZ 9<1O'AC<w>­
AW·llCOI0-15 HllSll 2'20CONO Rlllllon• 15' 
A\'/·~-•F M!ll7 To M931! llO Cnd M'flr •-5' 
AW.flalllM.OM H607 To H801 M.,W 11" 
AW·BC10'IC-O~ Cobio 5 Fl ,O\Mc~ lalcl1 
AW-BCIOl(-10 10 Mom Bm Ce·t* 10 Ft 

AW-BCl1S..25 H856 To HBS6 IBTW PR 25 
lll'l·BC20Z·25 l\1511 COllle, 25 FL 
AW-8C2lV· 15 RS l70 Vld C.... Fot \/K170.(:A 
AW·G1'1.00 $eMOln,_ 

Al'l·H207-00 M""'°"' Sl1<.3W,30 40!MI -~ 6 
A -H7&'.IS-00 Ill' 1031Jfw.,,.l F'owct ~ 

AW -11!Qe.OO CGMIJclOI Block 
4\'/.f.1933.(;D S~OI~ \'lllh 3 Hll(l3 

;.,w·H913oi·Cll Ol>I s .. Un~ YI 6- H863.3·"80GO 
AW.~ iJa.00 Eightln'l'ar1ert 

l>IY·K579.QO AC inpul S<m>IO Trig~or 
"W.~t.04.00 llQ(Olod ...C Swilth,• C~ 
'-W•LKOOI .... l.A3l! K-..i WO Numetle Pod 
l<W.-4·00 Opr.c.l 1'4!ilOI ll'\Dlll M«'JI~ 
AW·M>llll65-00 Op-ISOl•lOllN!jl>;llM­
AW.fA7Cl61l-00 8>1Moc> 
AW·M1071·00 Wcrvetorm Genetaitor 

A\l/.p.t7238·00 KE 1l·E EIS Brd 
Alll·M18~3·00 (l.g11•i I 0 OR 1,1·K 
..W."'7e80-00 FP1 II;; FNUA tFTo>W.0 Polnl) 
;.,w.waaM>O L.o.. 0.itl';iJfil 

A.W-MBO<N.... MXVl"HA'.16KW ANn.2.Alvna EIA 
A\l/•"'81311-00 MOOlriod MS 108 SSA 

"-W·Ml!l4Mlo Memory ContlOl 'llm'11g Met 

$ 	 ... 

307 

140 
25.s 

2SO 
237:3 

2SS1 
1lll 
120 

110 
617 

1.910 
l..!O 

2S 
12:5 

;!00 

29 

1158 
230 
195 
171 

1'9 
1,725 

1.2117 
1,971; 

!illZ 

2 ,48.11 

9:11! 
l.517 
• 111,!}S 

l .HIO 

$ 	 222 
l99 

91 
133 

ns 
1$43 
I Q58 

69 

60 

$5 

•09 
I~ 

952 
13 
o:i 

100 

15 

&-! 
150 

98 

112 
97 

1_29.I 

64<1 
1.2.19 

!.11? 
1,615 

000 
7~9 

97Z 

n• 

5C 
35 

35 
49 

50 

34 
lli 

50 

50 

5C 
•9 

34 

JS 
"9 
<19 

50 

"8 

50 ,.. 
•9 ,.. 
~ 

2• 
49 
:µ 

l4 
3-0 

'.14 
•9 
:µ 
:µ 

AW·MB14fl.OO 
~W-MB21Hl0 

AW·M8lJ60.00 
/oW-M82111·00 
AW·MB21111-0Q 
&W·MB29 1-0Q 
AW•M8211HJO 
AW-SO C8..... 
Al'l·SilOn ·D 
AW-~SIO.BA 

.O.W·SP>,IMIMA 

........S1'R1..e4I 
llW-SfOl.01-CC 
AW·~2223'.00 

AW...t"°'Al\112·00 
AW·S.0·\1023-00 
J.W..$.l-112ll0-00 

Mi·5H 736-00 

AW-lll-09779.02 
AW·70·1093S-02 

1>.W.l'l)..lli12-25 
AW.70·12llDll-Oll 

/4W-1Q..13$ft$.02 

AW·10·l•n5'4ll 
11.W.?0·•6502.00 

Ml!il'n Transoa1ye1 Card $ g~ $ ~n •9 

Oa1• Palh COl>lrOI l36 168 50 

M\Allj)Ol1Arr•Y 2.<54 l ,ZJ2 $0 

M\A'ltpeu1 Syreiron1ze1 3,00\l 1.!0S • 9 
C.Chtl H8 :11. MOdula J ,7911 z.4G9 34 

CAii CMH COOOO< ',2r '>1)1 •9 
l2k T"'111ng ~lnU~ ;, ~'!'l 

OKC8·M s..,,,!.loWIG Kl1 1'90 "'° 
"" KDH·DSpn,. MO<kJle Ka 2.270 l,1l~ 5C 

~lO-BA Sjl.,oM<imo>y K•! (r.tll&l 6,000 •.!.00 15 
MMll-M Sp... Mtmo<y Kll 2.875 1 809 34 

!ILII"' SoaroM<ldula (M8•331 1720 116() 50 
AXOI Sp<pa Onvv (50Hzt 1926 1.m 34 
PC6A Pos<U0t1 ~ 1.19l 1195 2• 
ALV12Spil10 ,,,_... {MSOGll JJIOO 2 r.35 35 
LA 80 PCS IV Conl ~ 507 ZS- •9 

VT 61 MefllOI'/ -rd m 350 3~ 

Power l!oardLAlllO $«2 271 SQ 

Xrom.c.Msi 146 !IS 34 

T anslomM!r !\My 50t1Z 394 •91 SQ 

Cobio 200 1:11l 35 
• 5V F1<9J"-tO!J\5')1 f>.1S •ro 3., 
TE 15 7 Trucili NllfJOW Rno..ts 1.Sl& ~ •• 
S<- 1~0-011.0iJ>CSOOJo;..ay 6(1.1 393 3• 
U 1'44 BaOi PlillKI ASS)' rn 506 35 

Ckcle 153 on Inquiry card. 	 BYTE Nov•mber 19112 569 
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' ~ Sc . 
~ ··~ cotcli 
~ DISKETTES 

3M 
Call Toll-Free 

1-800-328-DISC !or prices and infor­
mation . Deoler inquiries invited . 
C.O.D. and c.harge cards accepted . 
All orden 1h lpped from 1loclt, within 24 
boan. Call toll FREE 

North H i lls Corporat ion 

3564 Rolllag V1t1w Dr . 


Wb11"' Bo<>r Lake, MN SSll 0 

1-800·3'28 ·DISC 


M.N Call Collccl l · 612 -770-04 85 


Cl rote 490 on Inquiry card. 

FORECASTING 
EASl/ARIMA - The flm end only mlcrocom· 

puter prngram 10 dov~lop ond Nfl AR IMA 
fSO:it·JenkinsJ models ... all autometically . 0~­
signed tor 1he stock 01 commodity lr&dtil. 
Create a database or utad Compo Trac fites 
direclly. Requires no k110wl dge of steU5tlcs , 

S300. 

TWGJARIMA - Th• sta1istician's version ot 
EASl/ARIMA. Complele control end more op· 
1tons, such as sttli'S onal modttl~ and Box ·Ca'k 
tn1nsforma1ions . $300. 

ELF r.s our gene.r-al purpo15e .sta t istical 
P~l!kage . ~200 . 

All aro for tho Apple W wi1h 48K ol 
memory. Applesofl • arid DOS 3.3. 

Vliin and MasterCard accepted . 
Call<>tWlile; 

71, 'Ult.d"'"- (}_.~ 
3907 Lakota Road 
P.O. Box 10114 
Alexandria , VA 223 10 
!703) 960-2587 

Circle 482 on Inquiry card. 

THIN is IN! 

S101e·of·the-on 8 " dJsl~ drive sub~rems 
g you o remorl~oble 2.4 Ml.I In rhe spoce 
of o slngl0"drlve coblner, 4.8 MD srOloge 
copoclry In rhe space of o 2·ckive cabinet 
Pertec1 odd·ons forlOM, Apple, l\odio Shock 
ond oll 8 " S~orr compatible comP'JfE.'ll 

k1uodU.elo Ptlc• A.1t11oll 

l·Driv1 t l69!;i J199& 
.i .tJriv• $'2996 #3496 
2:·0 ,iv• t-h;JTilQl)Hd $ l 750 ~2or,o 
wnt1;1 l)mh:i~'l :s;W1tei1 op1ian - $ lO~dr1v• 

Columbia microSystems, Inc. 

905 E. Broadway, Columbia, MO 65201 


(3 14) 875-8900 


Ci rcle 87 on lnqu ~ry card. 

MEMOREX 

PLUIBU DISCS 

WE Will NOT BE UNDER· 
SOUJfl Call Free (800)2354137 
for pnces and lnformalion Dealer 
inquiries inviled and C.O.D.'s 
accepted 

PACIAC 
EXCHANGES 
I00 Foo1hill Blvd 
San Luis Obispo. CA 
93401 In Cal call 
(800}592-5935 or 
(805}5 43· l 037 

Clrcle 344 on Inquiry card. 

3-VOIC~ HUSI C SYNTHESIZ~R 


No h~rdwru"u mGdl f lcattons 


PUT VOUR HUSIC I N AN APPL OO k• 


192 K Expansion 
Memory for 

Persona I
The IBM 

Computer 

Just Plug It In, No Switch To Set 

Pari ty Generate & Check 

Fu lly Tes ted & Burned - In 

Full 1- Year Warranty 

RegularPr i ce $475 

INTRODUCTORY $425 
OFFER 

CHINTRONICS CO. 
19 Longmeadow Road 

Chelmsford , MA. 01824 

VISA,M/C 1511 12sa - 1a62 

Clrc le 76 on Inquiry card. 

CROSS REF. PROGRAM 


for 

MBASIC & BASCOM 


Source Files 

M80 and CP/M's ASM 


MXREF will list all program variables. 
functlons. lley words, strings , con­
stants and line number references in 
alphabetical order. 1000 variable 
names allowed, Requires an 8080 or 
ZBO running CP/M ver. 1.4 or later 
and at least 48K RAM . Price $96.00. 
Manual only $15 .00. Add $5.00 COD. 
MXREF available In CPIM format on 
5" NorthStar or 8" single or double 
density soft sector. 

COMPUTER TOOLBOX INC. 

1325 East Main St. 


Waterbury, CT. 06705 

(203) 754·4197 


Circle 116 on Inquiry oard. 

FEATUll£5, 
Utt Uu.uil \i f1i'IUI ) . . .. f1 H11d1i1ft briUI\ MK Ill i\I 8 jll' 

• \ l ttn -, , \\utr i•11Mnt ( 11111m1.d 

• Prou•m t witrwllfll Ua.t1'-l•c f•~t l111i&) lflo IJ.&frl Qr Sta. 1011(~ .. 

• •ll"Ut:.h 'hthurJ 11.uu,.d..ij .,,lrf l l1a11 

• 0• N•n1d t ... i. \JUO~ ~wipp1w1,,11 \ ,1nt'hn11111w' A.' •.!Jt•C r ..rh 

Pnu S1am. u 9$ tNt 

P 0 . BOX 16115, IRVINE, CA 9211~ 
Pl41 553-0ll:I {714 7V D'lO'i 

Cl rcle 173 on Inquiry card. 

• Use1 se-tecrabff!fSottwa1e conuoUabJe 

• Swltc/tes compute1s anct periphetal~ 

• U•er d•rerm ln~d conrtol word• 
• suppo11• 150 10 r9200 oaud 
• Tota/I')' porraole wl/h AC option 

• fHlure5 manual ovet1lde ope111iion 

Advanced Systems Concepts, Inc 

P.0 .Box Q 


Altadena . California 91001 

1213) 684-5461 or 794-2308 


Circle 15 on 1nqulry card. 



Why use other computer media 
when you could be using 

MEMOREX 

high quality error tree media? 
Free Memorex Mini·Disc Offer- Get free discs! 
You'l l save money when you buy Memorex, because every carton of 1 O 
Memorex 51/• Inch mini·discssold by Communications Electronics has 
a coupon good tor a lree Memorex mlnl·disc. for every case of 100 
Memorex mlnl·discs you buy tom CE. you'Jlget 10 free Memorex mini· 
drscs, dlreclly from Memorei<. Ttie more you ordet. ltJe more you save. 
Offer expires December3 1, 1982. AU Memorei< flexib le discs sold by 
CE areof lhe hfghest qua.lily, certif'fed 100%errorfreeandbacked by a 
lull one year factory warran!y. 

Flexible Disc Quantity Discount!! Avallabte 
Memorex Flexlble Discs are packed 10 discs to a carton and 10 
cartons to a case. Please order only In Increments ol 100 unHs for 
quantity 100 p.riclng. We are alsoWiiiing to accommodate your smaller 
orders.Quantities less than 100 unllsareavaltab leln incrementsof 10 
units ar a. 10'!1> surcharge. Quantity discounts are also avai lable. 
Order 500 or more disas at the .same ttme and deduct 1%; 1,000 or 
more saves you 2%: 2,000 or more saves you 3%; 5,000 or more saves 
you 4'l6r 10,000 or mo(esavesyou 5%; 25,000 or more saves you 6%; 
50,000 or more saves you 7% and rno,ooo or more discs earnsyou an 
8% d scounl off our super low quanlltY 100 price. Alrnosl all Memorex 
Flexible Discs are Immediately aval lab1e f rom CE. Our warehouse 
racl\llies are eQulpped to help us get you the Quality product you need, 
when you need lt . If you need further assistance to find the llexlble disc 
that's right for you, oal l lhe Memorex rtexlble dlsocompatlbllity hotline. 
Ola\ toU·free 800·538·8080 and ask for the llaxlble disc holllne 
extens,on 0997, In California dlal 800·B72·3525 extension 0997. 
OutsfdetheU.SAdlal 408·9B7-0997 be1Ween9 AM to4PM PaclficTime. 

CE q1111n1. 
MV& OH MlllfOfHi1C FLEJCIB~E DISC• 100 price

Producl O.seflpllon Pert it per dl~c \S) 

8'' SSSO IBM Compalibte (1 28 B/ S, 26 Sectors) 3062 2,09 
8" SSSO S/Jugart Cornpatlble, 32 Hard Sector 3015 2.09 
B" SSSD CPT 8000 Compl!tlble, Soll Se1,;lor 3045 2.99 
B" ssoo IBM cornpallble (128 B/S, 26 secrors) 3090 2.74 
8" DSDO Sofl Seel or (Unformatted) 3102 3.34 
8" DSOO Sofi Sector (128 BIS, 26 Sectors) 3115 3.34 
8" DSOO Soft Seel or (256 BIS. 26 Sectcrsl 3103 3 .34 
8" OSDD Solt Sector 1512 BIS. 15 Sectors) 3114 3,34 
B'' DSDD SoltSeclor (1024 B/S1 B Sectors) 3104 3.34 
51/t'' SSDD Solt Sector W/Hub Ring 3481 2 .34 
SW' SSDD 10 Mard Sector w/Hub Ring 3483 2,:04 
SV•" SSOO 1 S f:,iard Sector w/Hub Ring tl485 2.34 
51'.'' OSOO Solt Sector w/Hub Ring 3491 3.09 
5 •" DSOD 10 Hard Sec:lor w/Hub Ring 3493 3.09 
SW' 0500 16 Hard Seclcrw/Hub Ring 3495 3.09 
511.'' SSOD Soll Sector w/HUb Ring (96 TPO 3504 2.99 
5 " DSOO Soft Sector w/Hub Alng \96 TPIJ 3501 3.99 

SSSO"' Single Sided Sing le Dens(ry; SSDD = Single Sided Double Der1slt'1; 
DSDD =Double Sided Double Osnsll yr SSOD = Sing le Sided Ouad Di;nsrty; 
OSOO "" Double Sided Quad Density, TPI = Tracks par Inch. 

Special offer on MemoreK computer tape. 
If you mall your order to us and enclose prepayment, deduct $1 .00 per 
reel from our ciuantlty 100 prices. This means Memorex 25JWcan be 
as low as $12.99 In 100 QUantHles. Memorex Computer Tapes are 
packed i O tape$ lo a carton. Please order only in increments of 100 
Un Is for quantity 100 pricing. Quantities less than 100 units are 
available In Increments of 10 units al a 10% su rcharge. Quantity 
discounts are also available. Order 500 or more tapes at the same 
time and declunt 1%; 1.ooo or moresa11esyou 2'1b; 2,000 or more saves 
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and 
5,000 or more tape.s earns you a 6% djseount off oursuper lowquaritity 
100 price. Ifyou need fu rther assiatanceor Information to fi nd the taipe 
that's r fghl for you, call the Memorex Computer Tape Technical 
Support G roup at (408) 987-2937 . 

CEQli~OI . 
•A lfE OH MEllOREX COMPUTER TAPE 100 Pt1~·· 

Prod uet Oooerlptlc~ perH>ol IS) 

Memorell IV 2400 feet Wrlgh tline Sea\ 25JW 13.99 
Memore>1 IV 2400 feel Easy Load H Cartrid~e 25JR 14,99 
Memorex IV 1200 feet Wrlghl line Seal 25FW 10.B{i 

Memorex Quantum 2 400 feet W!lghlllne Seal 27JW 16.20 
Mamore~ Quantum 2400 1:1et Easy Load 11 Carl. 27JR 16.99 
Memorex Quantum 1200 feet Wfighl llne Seal 27FW 12.50 

Memorex CUblo HD 2400 teet Wrlgh ttlne Sea~ 39JW 18.99 
Memorex CIJbic HO 2400 feel Easy Load I 39JR 19.99 
Memorex Cubic:; HO 1200 feel Wrigh l11ne Seal 39FW 13.99 

Olrde 92 on lnqtJiry card. 

New Memorex Lifetime Rigid Disc PacK Product Warranty 
AO Memorex disc packs sold by CE have a lifetime product warranty. 
Tli is fs your assurance that Memorex disc packs Wiii give you a llteti1Tie 
of performance and service. Only Memornx can offer you the super'lo r 
rellabllity of the tr exclusive M FonnuJa. In addition, Memorex wi ll assisl 
the orig inal user ln lsolaHng and correcting any tenhnfoal issues that 
relate to lhe Men1orex prodycl as well as, when appropriate, replace 
up tooneset of read/wri te heads. It you need further lnformarlon roflnd 
the rlgld disc that's rlght Ior you, call the Memorex rigidclisccompatlbll· 
!ly hotHne. Dlal loH-f ree 800·538·0060 and <1sK for the rigid diso hotline 
eKtenslon 1642. fn Calltornfa dial 800·672·3525 exte11sio11 ~ 642. 
Outside the U.S.A. dlal 408·987 -i 642 . 

CE quant.
SAVE" OH /llElfOREX RIGID DISC PACKS one prtc:e 

Producl O nerlpllon Part If per pai::~ {SI 

Mark 01 5 MB. Carl.rld1Je Front Load (8 lo 32 Sect.) 95·522XX-03 65.00 
Top Loo.d (I ·to 24 .sectors) !14·52 2XX·03 •70.00 

CMD·1 6 "Plmaoi~ Tvpe" CDC Cnr\rldgo 98·26600-31 160.00 
NC A Cartridge 98.•26600·32 160.00 

Merk ',IOI 80 MB. Error Free 72·16600·03 330.00 
Fla9 Frea 72-26600-03 320.00 

Me1K XI 2.00 MB. Error Free 03·35041 720.00 
F'ag f(ee 03·350:31 ·02 560,00 
DEC f l g Free 03·3503, ·03 660.00 

Mark XII 200 MB. NCR/ CDC Flag free OS·3900i ·01 5 15.00 
Honeywell F'lag Free 03·39000·01 616.00 

Mark X.111 300 MB. Error Frea 03·4'7021 795.00 
F\a.g Free 0 3...47009 &70.00 

Mark XIV BO MB. Unlorm111ed Error f ree 74·16600-03 366.00 
flag free 74·26600-03 300.00 

Horu;ywell Format Flag l'l'e\I 74·26600·08 l3!S.oo 
CDC Format f(ag Free 74·26600-09 31S.OO 

Motl< XV 300 MB. Error Free 03-49011 825.00 
flag Frea 03·49001-0i 725.00 

Smlth·Corona TP•l Letter Quality Printer Special Offer 
Buy any Momorox produat on this page, and 9e l a Sm\HtCorona TP· l leHerqua!lty 
pfint ~r lor only 5585,00 plus $20.00 ~I lpplng, Specify sarlal or parallel v@rslon. 

Buy with Confidence 
To g.et the fastest dellvery from CE of your MemoreK compuler 
products, send or phone your order d irectly to our Computer Products 
Division . Be sure to ca lculate your price using the CE prices In this ad. 
Michigan residents please add 4% sales lax. Written purohase order9 
are accepted lrom approved go\lernment agencies and most well 
rated firms al a 30% surcharge for net 30 bll llng, All sales are subleot to 
avellablllty, acceptance and 11er1ffcatlon. AU sales are f inal. Prices. 
terms and specificat ions ere subject to change without not ice. Out of 
.stock Items will be placed on back.order automalicatly unle.ss CE is 
lnstruoted differently. M inimum prepaid order $50.00. Minimum 
purchaseorder$200.00. lnlernatfonal order.sere lnviledwltha$20.00 
surcharge tor special tiand llng In addilion to shipping charges. AU 
shipments are F.o.a Ann .l\rbor, Mlchl_gan. No COO's please. N ol)· 
certlfled and fore ign checks requl re bani<. c learance. 

For shipping charges add $8.00 per case or partlal.-case of 1oo 8· 
Inch flex ible discs or $6,00 per case or partial case ol 100 SV,·inch 
minl·dlscs, For tape sh!pping, add S 1.00 per ' eel. For Disc packsadd 
$10.00 per cartrlcige (Mark Ill or CMD-16) or $15,00 per disc pack for 
U.P.S. grouna sh!PPll'1!J and handling in the oontlnen1a1 U.S.A. 

Mail orders t.o: Communlcatlons Electronlcs, Box 1002, Ann .l\rbor, 
Michigan 48106 U.S.A. If you na.vea MastetCardorVisa ca rd, you may 
call and place a credo card order.Order Loll-free, Dla~ 800·521·4414. 11 
you are outside the U.S, ot ln Mfchigan, dla\313·994-4444, Orderyour 
Memorex computer products from CE today, 

Cop~rrlghl • 1982 Cornmo11 ca,iions Eleelron o:.~ Ad -#090282 

Order Toll·Free! MEMOREX 
COMMER TAPE(800) 521-4414 DISC CARiRIDGfS RIGlD DISCS 
>LEXlllLE DISCSIn Michigan (313) 994·4444 

Computer Products Di11ision 
854 Phoen ix o Box l 002 D Ann Arbor. Mich igan 48106 U.S.A. 
C111f TOLL·FREE jBOOl 521-4414 or out11lde U.S.A. (313) 994-4444 

BYTE Nov mber 19!2 571 

http:lnviledwltha$20.00
http:purchaseorder$200.00


1 

VOICE SYNTHESIZER 

VOCABULARY DEVELOPMENT SYSTEM 

CREATE VOUR OWN CUSTOM \/OCABULARIES 

Rlr TI 5220 or GI SP-250 Speecti Synthl!lllzers 


Using Yoor S·100 or INTELLEC"' Micro 

INCLUDES HARDWAREANDSOf!WARE FOR: 


OMA Voice OlgllilinQ and Playback (6 bir mu-law codec! 

• Patametet Extraelion and Coding • Saeen Oril!nted 


Parameter Edltor • \/oicll Synthesis 


COMPUTER SUPPLIES 
Write for complete li st 

FAN-FOLD PAPER 
9V• " x 11" White Bond 

Pln-perl , detachable edges 
15# 1000 sheet box $14.95 
20# 1000 sheet box $16.95 

PRESSURE SENSITIVE LABELS 
3'/i" x 'Yi," box 5000 $;\5.95 

RIBBON CARTRIDGES 
Epson MX-.70 or MX-80 S7.95 

Epson MX-100 $12.95 

DAISY PRINT WHEELS 
Dlablo or Oume $6.50 

UPS Shipping Included 
Minimum Order $25 

CHECKS - VISA - MC 
Call (313) 777·7780 or Write: 

LYBEN COMPUTER 
27204 Harper 

St.. Clalr Shores, Ml 48081 

• Quick access to diskettes 
• Holds up to 58 diskettes 
• Protection from dust 
• EZ write, EZ era.se labels 
• Convenient carrying handle 
• Durable plastic 
• Black, brown, or blue bo)( 
• 5W' diskettes only 

ONLY $17.95 EACH 
(Utah residents add 4.75% tax) 
Send Check or Credit Card 4f to: 
Davis Comouter Products 
Box 2258, Provo, Utah 84603 

!I 
Ii 

I I 

MUD!L \'PP'i!I& IOI S-100 ~EEE'6lill Colllpltlbie) • CPIMllll 

MODEi. VPP-7!111 lar IHTEU.EC' r.«Ja. ISIS II 


~~ ~~,~~{-_. -·:~ ·.·. -~~ 
- • ' ... • 'II , ... _ 

'( ·~ - .' ·' ­
I - • lb 

I \no ,,,_, 1 •• •It ,...., • 

$3900 
(ln~llldet H1rllnre '"1d Sol!W1ne} 

APPLIED DIGITAL S I GMAL A~A LfSl5 

P.O. 8oio lJ&d Palo Alto, CA 94301 (415) 326-7303 
-...:s.~4-t*~ 

Clrcle 10 on Inquiry card, 

AT SUPER LOW PRICES 
WE WILL SHIP YOUR 

ORDER WITHIN 24 HOURS 
AND WE PAY THE 

SHIPPING CHARGES 

lllcoo ACCEPTED 

DEALER INQUIRIES INVITED 

~ CALL TOLL FREE 
~ 800 922-8193 

IN CALIFORNIA 
800 468-1068 

crrc le 438 011 Inquiry card. 

t01 
SUPERSRAIN '" COMPUSTAR '• 

TELEVIDEO '" 
Bild 

alhor Z80A based computers 

• 	Access tape drives, a• drives and 
other S-100 functions 

• All read/write data, address, status 
& control signals generated per 
IEEE-696 

• Functional 	 support of Interrupts, 
OMA, &tempo.rary bus masters 

Immediately Available for 

•&oo 
""""' .Ilt.· ~ '1s10GeD•9•aAveriueIr\'- • - - S<lve1Spring,M020902 

(301) 585-7480 
~,. ~~lAil- Mll0-4 ... .,.rJMIOilNl(~~ L......,;QN~~ 
ffi.fl, ... ...HIQ~tOll~.M•dfM111Gea~S-,:1•• 

Clrcle 255 011 Inqui ry card. 

Corporatia.n 
PO SO• 17677 

Mn11111"I! TN 38117 
1901 ~lf6.fl619 

Clrcle 295 on lnqulry card. 

ATRBOOO: THE DOUBLE DENSITY 
DISK INTERFACE FOR 

ATARI 
800/400 

• 16K RAM 
upg radable 
to 64K . 

• Wilh DSA+ 
Version 4 ts double densi ty, 

• Runs standard 5'1•" or 8" drives, 
• A 280 4 MHz con trol ler. 

• A ser al and a pa rallel por1. 

• Software compatible With e tslin g 
ATAR I sottware. 

• Is CP/M compatible (with 64K) . 

ATR8000 , .. , ... ...... , .. , , ... $499.95 
OSA1 Version 4 , , , , , , . , , , • , •. S 49.95 
5%'' ddve . " ..... , . • , ... ,,,.. S!l99.95 
64K Upgrade .,,, ... , ... ...... - Call-

SOFTWARE PUBLISHERS, INC. 
2soo E, Randol Mm Rd., suue 125 

Arlington, TX 76011 (817) 469-1181 

Clrcle i 48 on Inquiry card. 

DEC VT,8 MICRO 
l1BM PC, MS·DOS 
OSBORNE, CP/M 

- talks to ­

DEC VAX/VMS, RT 
TSX·P, RSTS, RSX 

• 	UAPLINK Transfers Flies 
• Mix/Match Operating Systems 
• Protected Binary/Text Data 
• 	Sing le User Control 
• 	Data Compression 
• 	 Virtua l User Facfllly 
• 	Olher Conftgs Availab le 

" Unique Automation Products ' 
17922 SkyPark Cr.. Suite L ~ 

Irvine, CA 92714 
:\. (714) 549-4832 ~ 

Cifcle 465 on lnq11iry card. 

For the 

CPIM-86. 
8087 CHIP .. ... $223 

APPLICATIONS 
FFTs ... . ........ ...... $75 

MATRIXPAK .. ...... ... . $75 
18 DIGIT 

IBMPCand 


TRIGONOMETRJCS . ........ . $75 


LANGUAGE SUPPORT 
87MACRON ... ..... . . , .. . .. $150 

87BASIC'" ... , ......... . . ... $125 

87PASCALN ............ .... $125 

87 F0RTRANM ·········-- ... $125 

M P!i:~Con-i~a• •a 1~11d I~•• 
d t~ Coiai ~IM..e&,. a ttadrmJtfA DI ().tgibiJ l'.:ltt- ~ 

~~~-:,:.'!::~~~":~P~L - ­
B1f0RfflA~ ti~ t.I 1eW.11,. Iii"' 1~11o'li l!f. 

t,1 ~i:/W1111ittf!" 


M• PO Box 79 rcro Kingston, MA'"'are 02364••1 (617) 746·7341 

' 

Circle 242 on inqulry card. circle 416 on Inquiry card. 	 Circle 302 on Inquiry card. 

1 
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WE STOCK EAGLE COMPUTERS 
USI Yldea fhnil1111-Green a AMBER 20 MHl r.res. 
Deal!!! 1ll1d OEM 1nQulr1es 1nvt1cd 

SPECIALS on INTEGRATED CIRCUITS 
6502 7-45 1016.95 50/ 6,55 1001 615 

26502N6512A 8-40 1017.95 5017.35 tOOI ff.90 
6520 PIA 5.15 101 4.90 50/ 4.45 100/ 4,15 
ssnv1A 6.45 1016-10 so1s.7s 100/5.45 
6532 7.90 1017.40 5017.00 100/ 6.60 
2114·l200 2.45 25/2JO 1001215 

2716 EPAOM 4.90 5/ 4.50 1014,00 
2532EPAOM 890 5/a4S 1017.90 
6116 Hltaehi 2KXB 

CMOS RAM 8.90 518.45 I0/ 7,90 
4116 RAM 8 for•~ 
lelo li\Wlion F0<ce 24 pin Socket (Scanbe) 2.00 
S· I 00 W1e Wrap 2.40 

AP Products 15% OH ;; 
A P HobbV·Blox 15% OFF , 

:ll .....,..• • '*"-
~· 

Anchor Automation Signalman Modems 
Al, Sign man Modems areDirect Connee 1,~nd lnGlu!le cables 
10 connect to your r.om(lllter and to ttll! telepllone Sfgnafman 
Modems provide 111e best ~ce Y3lues,and stall 
at less- than S100. Onltr Hd OEM IDq~lrlea lnllt•~ 

Ma I RS232 
Ma1k II lor Alan 850 

Mark 111lor T199/4A 
Mai IV lor CBMI PEl wl\h soltw re 
Mar~ V ror Osborne (soll'Narc available) 
Mar •VI lot IBM Persooar Computer 
Mark VII Aulo Olal/Aulo A~1 
Mark VHI 0eU 2I:? Auto DlaJ/Answer 


DC HAYES Smutm;dem 229 

HS232 MODEM - ACGmU~ 119 

RS232 MODEM - CCITT l11qumln 115 


We carry Apple 11+ from 
Bell & Howell 

--=~·'-""" 

l6K RAM Cini 65 

-~t~O I~ 
Vld<io RecorcJer lnte11ace 545 

Swier Seiial Card 14 9 

Thuncle.rtloek Plus 119 

zsa Sollc:aid aoo CP/M 295 

Parallel Printer lnlerlac.e/Cable 75 

lntl!gef BASIC Card 150 

Grappler Interlace 139 

TGProducts Jovstick lor ApJll t 48 

TGPa!Jcles 2 

OC Hayes Mil:.rnmadem II 299 

V1clex 80 Colomn Cord 259 

MIFORTH+ lot Ap~e (11!}-rorth) 65 

Stlentype Prln1e1 aoo Card 31 O 

Gr aptllcs l ab1~1 af1(I Cai d 64 5 

Ajlplc PASCAL Language 195 

A!Jple FORTRAN 160 

We stock EDUWARE Sor1war! 

GENIS I Crurseware Oewlopmenl System 185 

UA1CllfTJ Grade IWIXl'ting Of' Scllool lfM!!llO!'}' 250 

tXPJCUllY! Brniflng System wllh lonls 225 

Apple O~mp5na I Ml"nre~I Printer ln11rl1n 115 

Apple DampNna wltll IBKBuller I60 


See us for Personal Business. 
and Educational requirements. 

Educational Discounts available. 

PETSCAN I $245 base price.. 
AllDNs you 10 connec1 Ull lo 35 C8M/PET CorJ1puters to 
shared d sk dJIVes ano p11nteis.Comp! tely transp;ir&nt to the 
user Pertecl lor schools or multtple woid processlll!) con­
ligiirauons Base cnn11~urauor1 supoorts 2 comoolers. Addi· 
liooal computer hookUJ?S S100 eaell 

vrc20- -- --·-19a·-v1csa;oon 1i·Ci,;;-32 
VIC 1515 Plinw.r 335 VIC GORF 32 

VIC3 RAM 32 Meloor Run !lJMll 39 

VIC SK RAM 53 VIC Radar Ratrace 24 

VIC 16K RAM 99 AnlOI< (UMIJ 2.0 

VIC Dis~ Drwe 465 Snaltrnar1 15 

VIC Pl~tlall 3Z fliJblk's C1.1be 13 

VIC OmeQil flace 32 Programmei& Rele1ei1Ce 15 

Spielers or~ a1.s IUMI) 39 Rena.issarw;e (UMI) 3g 

VIC Draw Poket 24 VIC Superslol 23 


VICTORYSOllWi1'11 IGr VIC 

Sliee1 Swoooors 12 Maze in HI 12 

Ntghl Ri<ier 11 Goslnk: Dollris 12 

fRWIJjetS ol llal Cave 12 Gra~ ROOllels il4Jye111ure ll 

Gall'eS Pack I 12 GMles Pa.ck 11 12 

Victory Casino 8 A!Noot~re Pac~ I 12 

Aclven IUIS Pack II 12 Trek I 1 


TNW 48!!1103 \\11th OM 450 

CofTil'AJ te!'s irs1 Book o PETtt:Bt.I 1l 

WOf'd Pro 3 - 32K CB ~ . OI , ptll\ler 195 

WOfdP10 4+ - 8032. d15k. prn1t~ 300 

SPEll M~STE~ spmllinu chacker lor WonlPro 170 

VISICALC IOI PET, ATARI. or Nlllie 190 

PE ·TR~X PET ta Epian 6rJphlti Solhlire 25 

SM·KITeahmd PET/CSM ADM Ulllhln 40 

Programmeis Tool~1t - PET ROM Ulllil lBS 35 

PET Spacem •er II AO M Sw.ldl 36 

2 Meler Ptr to IEEE C11 IEEE la IEEE Cable 40 

Oust Covl!f lor PET rn Cl:IM 8 

IEEE-Parallel Pnn1er lriterfate lOr PET 110 

IEEE-RS232 Pnn1e1 ln terfnce 10< PET 120 

Tl'e PET Rew.are<! 11 

uil.'arr oJ PH Su!J1ou11nes 12 

SADI h1relllgenl IEEE·RS232 or narallel 235 

l'nianimmlng lhr PEl/CB M jCampatell - R. Wesl ZO 

C<wnpu1e1 F1rsl Book or VIC 11 

Who11 PET C111lo ~ fM !dnlg~1 Gaulle) 8 

C.Ol()j Chiirt Video Boa1d lor PET 125 

PET Fun arid GiiflltlS (CurSOI) 11 


Flexfile for PET/CBM $1 lO 
Database Report Writer w;tti Ca lculatlOttS, Malling Llsls. 

FCIRTH tor PET lull FIG model - Carglil/A1ley StiD 

Maucompllerlo,FIJRTH ror1ndependentobJec code 30 


KMMM PASCAL lor PEl/CBM 85 

EARL tor PET/C BM D1sk·based ASSEMBLER 65 


Super G11phln - BASIC llngng1 E~l1n11ons 45 

Fast mat11"1e language graplllcs IOIJlllles lot PETICBM 
· - ·--·-------~-.._______ ~..-....... .... - -·--~··-.......__. · 


RAM/ROM 1or PETJCBM 4K S76 BK S90 

DISK 
SPECIALS II 

SCOTCH (3M) 5'' 1012 45 50/2:.35 100/230 

score (3M) S" 1012.so S0/245 1001240 


We stock VERBATIM DISKS 
Wrlle !or Dealer an~ 0EM prices. 

l!ASF 5" or B" 1012.00 20/1.95 100/ l !15 

Wabasll 5" 10/1BO 5011.75 100/ 1.70 
Watiash 8" 1012 25 5012.20 l00/2 10 


We stock MAXELL DISKS 
Write tor dealer and OEM prices. 


Disk S1orage Pages IO lor S4 Hub R11111s 50 IOI SS 

Dis library cases &" - SJ oo 5" - 225 


CASSETIES- AGFA PE-611 PREMIUM 
High ru!Jl!Jt low IMllSll, 5 sClew llQlJsings 
lr10 l0/.56 50/.50 100/ 48 

C·JO I01.73 50/.66 100166 


SPECIALS 

WE STOCK EPSON PRINTERS 


Zernlll ZVM-121 G1een Pl10sphor Monitor 109 

INTEX Talltr Tnl ID SpeechSy1lem m 

Okicla la and Prowrilei printer~ avalleble 

Bl'o1he1 Daisy Wheel PrJn1e1 880 

STARWAITER Ontsy Wheel f'rlnter F10 1445 

Wt SI.ck AMO EK MG1ltan 

wa1anabt lme"~en1 Plot er 990 &-pen 1240 

SlaUckle anH-s1a1lc S(l(ay 6 

dBASE II 445 


ALL BOOK and SOFTWARE PRI CES DISCOUNTED 

Swnerte k SY M-1 Mla111e11.mpu ler SAlE 189 

KTM-2/80 Syrier1ek V1cleo am Keytloard 349 

KTM-3180 Synenek Tubeless Tr.1TT1lna1 :185 


[& Alspa Computer, Inc.) 
The prit.'e1ll!l1Dlfllaf1Ce leader Ir-eludes ZBOA, 1Ill 2 lull 8" 
d1rve.s {dOOble llllns!lv, doullle sic!OOI.3 se11aJ and 1patallel 
port and wmchestei J>Of\ Prices start al less 111a11 S2000 
DEALER and OEM 1nqu-r1s 1rr.11ted 

7l•1rN Idata 
~ systems 

Z90·80 64 K i995 

Z90·82 64 K. 1crouole oens dl1ve 2245 

Z37 1.3 Mega~~le OIJiil 01lve 1355 

Z19 Video Termlnal (Vr.52 compatible) 695 

All Zenilh Hardware ar¥l SQ'twarc D1scrunted, 

ZT-1 lnlelllgenl CommuntcaU011s Terminal 550 

Zl 00 16-b1V8-bit Syslem CALL 


________ .,. ____ _ 
---· ... ·--------___ ,,.. _______ --
----

."'-
ATARr 
SPECIALS 

BOO COllJl)Uler 675 Miaosoll BASIC 72 

400 - 16K 269 li! ISSILE COMlllANO Z9 

810 01sk Orwe 4•10 ASTEROIDS 29 

825 Printer 625 sm UIDERS a• 

es 0 lnlertace '70 Space lnvatJe1s­ i9 

lllSidc Alari OOS 18 Mus1c Composer 35 

Jaystlck.s or Paddles 19 Ca\lefl'IS or Mars 33 

16KRAMj~ tcrolel<) 69 PAC·lllAll 36 

32K RAM MICrotek) 99 CEMTIPEDE 36 

Pilol 65 FirsI Book ol Atari 11 

$uj)(lf Bre atll 29 Aolltor Mo,em·• Al1rl 15 

APX Sottware ca1r Other Alilll fl!Wucls r.all 


WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Add $1 25 per order lor s~1ppin9 We pay balance or UPS sur1ace 
Colmar. PA 18915 215-822-7727 ompu ers chargll5ona11prepa1dorders Pr1ceslrstedareoncashd1scount 

1Jas1s Regular pnces sl 1ghtly h1gh!J1 Prices subiect to change 

Circle 6 on Inquiry ca.rd. 9Yn November 1082 57.l 

http:100/1.70
http:50/2:.35
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NEW! 
MICROCHIP JEWELRY 

Jewelry crafted lrom acwat 
24K Gold microchips. 

A must tor electronics buffs. Perteet lor 

incentive awards or gilts for the entire 

Slaff. 


Ava ilable in gold-tone as: 
ITEM EACH 1 DOZ. 2 DOZ. 
T1ebar S14.95 S13.SOlea $ 12.75 /ea 
T1etac 5 14.95 S13-50/ea S12.75 tea 
Lapel Pin S14.95 S1 3.50/ea S12,75Jea 
Eamngs $ 19.95 $17.95/ea S16.95 /ea 
H~e1cedl 

Specify orde< and price. Add Sl .00 for 
hat>dllng. Allow !WO we<>ks for delivery. Send ,.,. ";;~J,AR 

Now Almaden, CA 950<:2 
Doatet lnQuires trhu lC!d 

Circle 78 on Inquiry card. 

ALIST 
An a lphobahcol di;lg • ptogrom 

°'*•'0"'~ for rnicfO-COrtlp l,HM• 
f.er.itu,-u ln<fwda . 
• ~wr buH•ti.,9 ("""t9of "P to .!iO •t<otdi whh t40 DlSI< WAfTSl'" ~:J:"' .-wJ•cl on b; c.on ditlCN"ts on ANY c:omblnollon1. o 

• 	!411ectlan car11firian 1.: 
• alphabe1ic:al or num•ritol tcin.r• 
- co.ntai!M or ...01 tOf"IJot"'' 
· •quot.s or nor •quoit 
• ho~· CASE {UPPl l ilo\1¥•r) OPlkm 

•?:!~t~~an,p:.;;;~~i~~rmot l 
• Ptll'll ftr f.cw"mUMA1l LAB.El~ Fonno.~ ~ 
- Sc:1•tt11. P"9• or Fcmt1 fonno t) 
~/M U • (wwd Jl#OialHor /MEJfGEl 
nliilrf ALISl fl141 

• M• rg• ro<ordi. horn A~ V ol'hfl• AllS.T M• 
' lfb50JU on ANY H•ld or f'AJlT of AN Ftfl D 
~ ;11 I , 1 u , l. .. rf, , J\, , .,1,1, r " , • , 11, J,: ,\ l 

... Iii• o J. I ,, !1 ' ' ~ I~ <f• ~I) CJ) 

l •U" L •!• . U i h._"llf ' 5 1'>(,.. \l!)( • J 
ii'fHP/IH 1 t 1A l u l J ~'Jl!t ~••t•J 

Al, \J t d '.'il,h ~ ••Jo ~1 l •I( 
"\Jil, ~ >•lJ '. ! ' 1 I , I , J 

~~~m~!~1~~:~~~ ~:·~,~~,:r~~£r;~Jt'<hou). 
AUST I• O'YQI . •• for th• 0.bor,... I, ~1t,.-rlko1n, 9'" CP'fM, of\d 
~~·hou (c oll lor o~~., CP/M d ol'.' ~crmol1)_ 

HONOR SYSTEM SOFTWARE 
2562 E. Glodc $1 00 ~1<0, •<l<O 

Meso, AZ. 85204 (ll50.ll0•*1J.l 
(602) 892-2A34 Visa/Mastercard 

Circle 206 on Inquiry card. 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invlted. C.O.D. and 
charge cards accepted. -V/S4' 

PACIFIC 
EXCHANGES 
100 Foo1hill Blvd 
~n Luls Oblspo, CA 
93401. In Cal call 
(800) 592-5935 or 

\,.;i.'..~~--...;~g (805) 543-1 037. 

Clrole 344 on Inquiry card. 

Can't find that 
reference? 

REretence ~ccess wHI! fomp1.11er !:f_elp) 

Cln1rod uc1o•v price> 
Cr ea1e & SE ARCH land - o r - nol logrcl a 
pe rsonal blbl lographiG da1abase Use 
kEYWOROS. RESEQUENCE c1tat1ons In 1e"1 
and extraci b lbllographfes automa llcally, 
ALPHABETIZE & REFORMAT blbliograph es 
In to the s ty le needed . 4000 c il a11ons / 
megabyte d i sk Cl- 4 lloppysl . FAST & very 
EASY lo use REACH neeos a 64K CP/M• 
mlcrocompu1er and 0<1 l1lng program lnot 
su pplied) Stanriard single density e· or 
Not1h s1ar 5' Manua l J 19. Check. Visa . 
MC . COD. Mas s. re s1Cle n1s add S'lr. tax 

Wr fl e or Call NOW 413-256-0751 

• 1m Dlglia l Researchri:rF°" 4• Rancer'•-"9$4" 
....__ -

Ill
:S: 

O 
C 

Hiii 
Circle, 

~ 0 I"' Amhern, MA 
~ a. fll •1•02 

Circle 363 on lnqulry card. 

TeleVided' USERS! 
Enhance your TeleVldeo compuler 


capabillties with 

OUR exclu~ive software! 


COGITATE Fasl DumplReslore Sys1em loi TS 
802H, 806 & 160211. 
• BacMup hlEts twice as as1 as PIP 
• Double the storage. up to 600K1d1>J<e11e. with 

mulllple d.ske1tecapab1lily S90.00 

COGITATEMeyboard Buffer ror rsaoo.802 &802H 
• Never tose akeys1•oke. 
• 1n1er1up1 dMon 64 byle t>ulltu 
• C11111pat1blc Vilfh CPIM ' opcia llog 

syslem $40.00 

C'OGITATE 2780/3780 Comm~nicatians Sysiom 
• Commun1ca1cs Wllh most IBM systems 
• M~•w rearu1es lor rempta 1ob 

entry $700.00 
CPIM' is r'1)1Slored rildem:u tll ll!!r1!al A.:!<arc~ . l11t 

COGITATE, Inc. 
Sl'EOAltS:TS IN UNIOIJE TElEVIO(Q SOFTWARf 


24000 Telegraph Road , Sou1bfield, Ml 48034 

(313) 352-2345 


VISA/ .>.SIER CARO Atce?ltd 


Circle 82 on Inquiry card. 

WE WILL BEAT 
ANY COMPETITORS' PRICES ON 

TTL CMOS LINEAR MAJOR BRAND 
4000 C:MOS 74LS1 JIJ 0, j() 

?4LS15J 0.)0

4-001 0.16 ?~l.S161 0 , )5

4011 0 . 16 ?4LS16) O,JO 

4069 0.16 74LS 166 0.~5 

401) 0.20 ?41.SZS7 0 . 35 

4046 o.rio ?41.SJ67 o.Jo 
%66 0.26 ?'•LSJ?J 0.60 
451 1 0.48 
4518 0 . 48 ~ 
4584 0.29 

2114 1.00 
741.SDO 'i"!L 2115 1.60 

Z.147 2.50 
?4LSOO D.17 2?J2 ).50 
741.S02 0.17 4 lt 6(JSOrtSl 1.10 
74LS04 0 . 17 4164(1.SOrtS 5. 20 
74LS08 0. 17 6116(200115) 5.00 
?4LS1t 0 . 17 sa98t ( )OOllS) 1.80 
?4LSJZ 0.20 681W ) .50 
?4LS51 0.17 6847 5.20 
71>LS42 0.25 6850 2.00 
?4LS86 0 .19 MC)4?0 J. 50 
?4LS92 0.29 Z80(2.SMHZ) 2.50 
MINIMUM Of.IDEA Sliio.oo ' cal \ ro ~ 
!~~~~ ~ue~mt. ~~Lm~ ~~~~s~~~ evm 
~1~~fn~u~ 1 ~~~1~::-"!~~J.~t·~~·~~!;:t:wfthout oatfce. Guaranteed money bae~ . 
MICRO COMPONENT CO. '"' ,,.,..,.,~ 
PO SOl< ..1... • C>t<lAS fl<~.,.2 ~ 2'14)869-9217 

Circle 284 on Inquiry card . 

Top-quaHry 
Memorex 
Diskettes 
from Tech•Data , your complete 
word and dar:a processfng supply 
center. Dealer inquiries invited. 

Call Toll Free 
1-800-237-8931. 

In Florlda, call 
813-577-2794. 

Tech•Data Corporation 
3251 Tech Drive Norm 
St. Petmburg. FL 33702 

Cl(ole 441 on Inquiry card . 

RGB Hi Resolution Color 
RGB Displays 

.H:.~~. 
19'' . 38900 ......u... ...... .. .... 
IBM Cable - $49"" 
•rM~.-.~•lltltlil.Jof'I••~ 

Bezels 13" · $17" 
':=i~ 19" . $2495 

Nole:i Enclosed MOdols Now Available 

- APPLE ­
16K RAM DISK DRIVE 


$59.95 $289.00 

Fully Tested & Guaranteed 


Just Plug 'N Run 


Dralln ' t::lrclronlrs "" """ 
rJ! 1. ..... . "'" • • 1•0• "' 1,. u l.::1 
1• 1 n l'">• 

OfM , ~ l·•n •~· 
tfl<1l!!ll ft ......,lp•l(U'1i 

Clrole 149 on Inquiry card. 

NEW! S·lOO BUS COMPATIBLE 
Sl1111GU: IOAllD COMPUTER wtTff vw:ao OUTPUT 

PIUCZ1 
l\to•._.N.,.., - ... 
~.lld .oo.1o11 --·••;11tu11.11 
._ ....1,,. 1""'"~ ...... n..w. 
ll•dlM ... ,_lfotl('tW, ... ._._ ,~,. 

...____.,oft ....EMS.....-.. 
..,.."._ 

.. .. 1.... -" ,., rv + • • .1'1 • •11 

n•-56J.4t..n 

Circle 172 on Inquiry card. 
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DECADES OF SERVICE 

Washington Computer Services 


97 Spring Street 
. 111\XIASHCNGTON\\\New York, New York 10012 an affiliate of \\\ El.E:CTRIC COIXIMNY /// est. 1912 

TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
CUSTOM COMPUTERROOM WIRING SINCE 1960 

In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday~Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

FULLY CONFIGURED BUSINESS SYSTEMS 8" DISK DRIVE SALE NOW! 
Tl1e f0Jlow1ng are some examples of ttte fully assembled and 1esled business and 8" SHUGARTSA801R $385 8" SHUGARTSA851R $540 21or $1025
scienll!ic computer sysrems wh~ch we oNer: QUME OATATRACK 8 or MflSUBISHI S550 ?. lor S105011Jil(S, Tile flremter Multi-User Computer System Enclosure, power supply tor 2 8" drives A& T $35011~ 8000 SX , mulli·user, mlJIU·processor, 1Urbo DOS SCA LL MORROW DISCUS 20 + CP/M<!!l MICROSOFT BASIC, CONT. S950 
INHllN•TION•L CPM 2.2 FULL 2 YEAR INARRANTY! VISTA SCALL 

SDODIS . S· 00 desk lop mainframe HARD DISK SPECIALS 'II On·Slle Servloe C-Onlracts Availab'6 ·~·&·OMP~~088/8055-Runs bolh 8 & 16 b11 software.. Green or lllgh res. CORVUS ri'~ t•MRP MJDlllAlll" r color. CP/M , MS-DOS TERMINALS PMMI MODEM S359/' APC-9086, 16 bit, 128K, 8" DRIVES, 1024 1024 Color Grapllfc. TELETYPE ADDS IBM 1301
\it" 32 bit F. P Proc., MS DOS. CP/ M 86 from S3295NE	 TREVI OEO ANN ARBOR DIGITAL EQUIP_CORP

PC-8000 Personal Computer LEAR SIEGLER VISUAL HAZELTI NE 
The Prolesslonal 's Work Slatton 
NECon N Y.S. Co111ract #P.07220 AMPEX Dialogue 81flll BACK TO SCHOOL SPECIA L! 

InteractiveTermfoal 	 ZENITH ZT-168000 Hi bi1 mult i·user, S·lO(J. UNIX V. 7 SC ALL 
• Full cursor control ~ Buih-in Auto Dtal 
• Full editing keys I Modem Terminal<ll~R 808616 Oil , 128K RAM. S-100 Syst. /12 S34Q9 
• Full visual a11rfbu1es I, -~==- DEC VT-52 Compallble ; 
• 2 pages (4 page '-- ffffi"#±§§ 96 A~Cll+33XEROX. frflm optional) •-----~ graphics cursor 
• Prin ter poll control keys . Edi ting $669@@~'!!ID~ ... ALTOS $795 lunctlons. Many other 

lunct1011s_8 & 16 BIT BOARDS NorthStor¥ 
& SYSTEMS SOFTWARE 

SCION MlcroAngclo H1 Res Graphics Syslems 	 SCALL DBASE 11 S525 WORDSTAR SJOO 
Slmilar savtngs on SSM, DELTA. OYNABYTE. TELEVIOEO. DIGIAC. ADDS, DEC. FllrGOUICKCOOE SCALL MAILMEAGE 5110 
DATA GEN ., ATARI , TECMA.RAND MANY OTHERS MBASIC·BD SZ75 DATASTAR 5230 

MBASIC COMPILER S316 CONDOR Ill 5716
PRINTERS FORTRAN-BO S349 MILESTONE S235 
~ Tel11type 40 . 300 LPM· lyparwrlter quallly. RS-;m lrom Only COBOL-BO S574 SUPERCALC S221 
~ 111tartace. This qualily prir11er Is available In many S3200 PL/1·80 $425 FMS·80 S649 

configurations lncludrng to ms access. qulellzed c:ase . etc PASCAL MT + VS.5 $398 SELECTOR V $396 
Tel11type 43 from 5gg5 	 WHITESMITH'S C Sb60 SPELLGUARD $236 

CB-80 S420 CHANG-MICROPLAN SCALLANADEX 	 DIABLO MANNESMANN TALLY 
HM COBOL 5699 PEARL (LEVEL 3) 5549

CENTRONICS EPSON NEC AMERICA LIFEBOATSOFTWARE SCALL AMERICAN BUS. SYST. SCAll 
C. ITOH FACIT QUME SUPERS OFT SCALL ACCOUNTING PLUS SCALL 

BSTAM,BSTMS S200 VANOATA/OSBORNE S500DATA PRODUCTS OKI DATA SMITH CORONA 
PASCAL l SCALL STRUCTURED SYST. SCAll

DIGITAL EQUIP. CORP. ouvm1 TELETYPE 	 SCALL SCA.LLPEACHTREE GRAHAM·OORIAN 
INTERGRAL DATA SYS. OANTEX TEXASINSTRUMENTS 8" SOSS; Call For Other Formats 

PLEASEI Do not confuse us with mail order dealers. We are a 
• 1ull service distributor serving the data processing & 

installation needs of business & industry from micros to mainframes . 
System houses , Educational institutions & governmental agencies given 
special consideration . Leasing avai lable. 

N. Y. State agencies , municipali­
ties , and schools - call us for 
Information on our O.G.S. term 
contracts on hardware &software. 

DEALER and INTERNATIONAL INQUIRIES WELCOME 
For last delivery. send certified check , money order or call to arrange direct bank wire transfer. Personal or company checks requiretwo to tl1 ree weeks 
10 clear. Prices subject to change without notice: call lor latest prices_Prices include 3% cash discount. N.Y_residents add sales tax . Oantex is a trade· 
mar~ ol North Atlantic industries, Inc. Accounting Plus is a trademark of Sollware Oimensions. CP/M~1 Is a trademark of Digital Research . All sates 
subject 'to our standarci sale conditions (availab le on requesll Call fo r shipping charges_Above prices do nor include customization or installal,ion 

Clro le 477 on Inqu iry o;ird. 	 BYTE Nn"""'~' 1942 575 



l'REE PRICE'•LrS l 

COSMIC 
COMPUTERS 

U" L• VITlll 
L n ltf'l;H 

• • • LOGICSIM • • ; 

W l rl'lt""""....t'lll:!fllllll'"lr. ·..t>1l••r1 

Cl' ' M ba!K'll 
prur~.qnal 

logic 
i\imuJ111ur 

"'° I 111 I.Al 1r-•• , 01~1•1 wiJ 11il 111~ U lk-.ltt....-0 

.. ..,~ .., ....... nltl"""' 

' ~'1'.....,.._ .,..it\• r.. titnulak m '\l.(_JS l MUS l'MU't .._.,.._, I \ C, 
o•l 1111\" ! J.ar4a J'11J ·r.n.fn ~ llfA)...11(\i N~ ro •A•• 
.-..•• •r •• .~, .. ~~·""·"~k,-...,mtlli;r~TI I "~ ~ 

,. o1~ tr;..1JWe> e. lOC.1IC'i l\ I .,......,..,..II.• tnd"' 

h t HI.. , ... 1 .._.;.,\i1 4 t1o;\.~liirl~H . 1c....i"•n1110... Jlld 

'""" .. \t.,.....I 

l'tr......... 11) Ul \t 1'T.t1J , .. \Pl'LC: n 1IJ H• ~,I.I' .. ( 14 \t ~ 
~~ t~ fo.IJir. ..,..j,'llft". • \Pf' I V"'•li:l h ( l~ • \I nnt... lnl....111111) fttkY il't1 

I n 1 ttt!it• wff111ieUil~t1 . 1.'16 h d ~~Rll., Ht "'"Ht ~ t 
I I '""Ht \l , "'1~ ""l.JtDH Dr... "'•J..,.. ('\ ~ttJ 

11!~"1 ., .. , ............... .. , .. '" ' .,i::d • 
•• •·•" .1 .. tt ' .... l o •~t..r- .afl'ft ( .:_ Jod•~)I '"'"'~ 

Circle 167 on Inquiry card. 

TH£ SbC60/\ deGJBned for lll\ll tlproce.osor 
/sl a.vc or l/O procQssor , hue. on board. 
Z80A-CPU; OMA ; l28X d\u>.l porte.:1 RAM ,no 
va.i t Eta to, Dyto/vord occnseiblot £prom 
1'0Cke1:t: up to 32lt ; 2 P.S232; 2 P<>rallel 
pons : '"'>Ory M<>p l'-r<>Cl;:J counter/tir.ler: 
floppy conti:oller ; hard dlok interr,.ce; 
"'ath ctup A.'19511 : 20 l>it lntal Mul t i bus 
-1 vec~or.c d nterrlip ts ;auxiliary power 
input for s tand alonc . f' r""1 $89!; (q ty.I ) 

4864(200ns) 1 - 49 s&,75 a . 
2732'(4:.0ns ) 1 - 49 56. 85 el>. 

lfUIOVATlV.E RESEARCH , l J«: . 

l'1071 Km:,pen W., Huniil'laton Dch , CA9W47 

7H-G42-0A92 . ~lultibus lntol tl":ldOrw"k . 


C ir~le 216 on lnqll lry card. 

Scotch®DISKETTES 

J.J~
· 
__> 

~ -

LOWEST PRICES 
ANYWHERE 

Call collect For our special dealer 
program. C.0 .D. s accepted. 

(213) 896·2485-=· 

U.S. EXCHANGE 
9391 Remick Ave

• Paco1ma. CA 91331 
AUi l>Drl••d O 1irlbulor 

lnlorm11 on Procnalng " toduct1 
3M 

o~ou 
MDN·SAT I 1m ~ t 1i11' 
:trl N ,RQSl(C UJ"S 10 (714) 861·1265 
llU O•O UR C• ll!IS '• ·.- 'lo le ~,.. 

Circ le 128 on Inqu iry cerd. 

NEW TRS-80' PROGRAM I.El ' 
YO HART OCJG LLKE 

AWALL STREET PRO. 

w..tll S t•eet TAP 1s 'I oro1ossional $tock mark.el lradlng 
lool II omploys lho ..mo 1odlnlcal llN.tVS1s moll>odS 
usodby~ss.iutmarkel expertsiobuyn.Pds 11 T1mo 

=~:n~ec\:~7! !r~Oa~~:S~~~~~agc no on volume 
Us.et' hM!ndtyW..tl Slruel TAP soots trends 81nd c:ompares 

~~:1r=!t7· '~~'~ ~~~~c:tst":~~~~jg·~~~~
Corp Tra demark 

Order Your Wall Street TAP Today! 
S ~ c:heek o r money order 1oi- US s 198.95 .Bl~ WUh 

~~ o~~~·r~d;;?a~o~~~~:!:~~~·n~1~0~~cm 
Canad.I vsz 4C9. Or use vour VisaJM'asre rC fd. lnc•ui:te 
e:t<-CI no • e.-.011•y date and 5'Gn.llut·o Cllrd user phone 
!lfders accepled - coll(604)26H2tl1 24 ""' 

You'll Rec;ei ve: Wall Street TAP Tape Plus 
docurnartliPJtion. $3:11\D~ pr1n1ou1s.. ~Ip desk sul)00'1 

:=Yt:·1~~~;:~~~;1~=,~~;:~a~:r'. 
US -12'9.95 + S:2' !lh1pping Dea.le' IOQu t.nes ~e-1c;omed. 

• Tc:chnicnl nalysis Park:!j.tt=. 

Now Ch:•t1 S10Clt$ Fot More ProliH & BiQQlllf O•in• 

Circ le 451 on Inquiry card. 

5 •/4" Tandon Drives 
•TM 100-1 5199 

l"'>gr~ ~Ide<! . ~o Till( . son91~ Fr~• 

or e10uo1~ d<"mttyJ Sl1<pp;ng 

• TM 100·2 5279 
ldOuDI• y cJt<J. ~0 lR~I~ Fr•e 

'"''I'• or cJoucri. tlen"C}'I Sh1pµ 11 1g 

•TM 100-4 5359 
l<loublr tidro, 00 TR IJ.idt F•t,. 
% rr1. aouote <ll'ru.~•yJ S111pp•ng 

.---ORDER -TOLL FREE­

1·800·531·5475 jl oun~ot Te~asl 

fS I 2J 250· 1523 ru 1n11d• a re..~,, 

··•t wr. tan"1 1hlp 1 he neu work•ng d':ty" 
we won't take lhit orde-r:· 

Ma<rrr Cararvrsa or <~tc~ 
Tl!Kas Re!.•denl' ~dd 5'!1. ""'" •~• 

CompuAdd Corp. 
13010 Rr1rarch Bl~d • !r 218 

Au>llr> Te ~il> 78750 

Computer 
Controlled 
Switch 

ldedl lo• 11ome elecrrt<>I fonrrul "''" ~rie•~~ 

1t1Arhtnt ·u11t s .it1I)' lVS4 ms 


lntlfll•t"ll• to all oopu r compul >dnc ,ucu11\ • 

sysiem:s · 


• 	Sel l conr_.ned · 1nou 1u~ at the IMd o e" e<nal 
p!)Wer supply neede.11 

• 	AllOws IOcaJ " over·rlde ol comou!i!f coniro• uses 
wa I sw1lch 1as normall to provide Ille llevoMy ol 
801 H boeal and C0!11?•1et too1<11' 

• 	S~ 11c<1ts 20 Amp electrical loaos '" 110 VAC 220 
\IAC and 277 VAC con119ural10n 

• U l recogn1ua 
• Oeate• inq~lrles lll'llleG 
• S68 60 e.:ich, M•slerCharge and V1:;.i acuoled 

Caprock Enterprises. Inc. 
3°'17 73rd SI. 

Lubbock. Texas 79423 

Cfrcle 69 on Inquiry card. 

* COMPLETE * 
$100 ~l'llOGllAMME~ • tU Ml..0111' MOOUll 

II $195 Cl<JI) 

• moGQl\MS 
• COPlES 

• VElllflfS 
• O•E 5 

rlaroes the mm1 poc:uo ~\on t-~. ~ ( ~'J~ 'Slo 
1 •• ;>~?& 1132) 
FEAIU~ES 

• AdNS1Q~25VO'l!UJOI'• • ~ •"B"Nl O' romtn1n~COI" 
)I/IF 1&ec0i01f1Civ • PlO<.>KiOTclfUC 8 

mt."mo"'fC.r\lpj~~ Ct l°;M'l • ~·~f'l"IC)"90Cl0tel!lo";Jlt 
• "'.,Nows • M<tl'f'ICW\irt"Ct\:IDC~'*""' • '1.1u~·o orT"ef'l lOO 
• QO 00\ ,,,.-anont\i • ona m.Jl'e 

SOflWAllE 
Oc•'°'W"""""'1P<ogrom lFSt'•V1°"""IO!)l{'011' CP1 ~1 
ti;m¥l1 a ono-
Pl!ICES 
Pl'/ (I) 

EPP/ M (A 11 
fii•• 10 ..Cl;l..,.,, 
f~CM ]1 L•!D HS 

113' (4 rlS• 
~A.'vl 7J1C I 1Jll NS \ 
rcrms 0110C1t. '""'"le'r' cw ~ C\.Jf' , ' ao OCCIOwO 

Sl""""'O OOCl Sl 00 Co'" "'' ODO...,,.... "' ' o; • 
<XED.IO 

SIEllllA COMPUTEll PliOOUCTS 
Sw•e ~ 18M Dov'°"""""' 0.'""' °' Q~7 • 10 •bl tM - " 

Circle 409 on Inquiry card. 

MEMOREX 

Flexible Discs 


5 tJ: II ·-•Ho ,
14 10or1Go•~car 

1Sfde. douDlo d&f\Slly , ' ,24 .70 
2 Slaos , doubte d•nsuy ••• . •• . 36.40 
, SidO, 801rack, dOuble d&ns ~iv . . 32..50 
2 Slcles , &l lrack, double density • _,, 44.20 
/All 5 'I•" have Hut>-rlnQsl 

8''::n1~.:= 
t Side, alngte denslly •. _ 
1 Side, clouble der1SllY • 
2 Sides , double d•Mity . 

CJ<£CJ<S ­ WSA - MC - C 0 0 
(313.1 N 't "l'dO ADD n S.HrPPTNG 

LYD EN COMPUTER SYSTEMS 

27204 Horper An . 


SI . ClalrShoru, Ml 48081 


Circle 462 on Inquiry card, Clrcle 94 on Inquiry card, 	 Circle 256 on Inquiry card. 

http:neede.11
http:Park:!j.tt
http:vec~or.cd
http:interr,.ce


P.O. Box 44301 
Santa Clara, CA 95054 

WHI calls: 2322 Walsh Ave . 
(408) 988-1640 

INTRODUCING A BRAND NEW MICROCOMPUTER 
V£NfUR£ ts a ~ino i e _ Ouesl180haflware VEN­

bo ard oomp ule r ltml ts an !Uenlure fURE DOS will attommo· 
adven 1 ~ie tm the hobbyls1 d•I• up lo lou1 5•~ · aoublc 
11 1$ a ln r111 no , lralnrng den.s f !~ rlopp~es , II com• 

Sam1 dlf 1hlpmtnl. Flu! line jllf\! only, Fz<:toty l~!1Pd. Guaran1!ltill compu tu iiS well •5 tull ple te 16 02 prog,.m,.1no 
pla~ n ru n tor anvone who book Is 111ai1ab1c All.•ti· 
11a111~1oge 1 flLOasl alij·l)f· SIQ~S (11 VEllTURE art 
11\e·i rl computeJ al rn­ ahrpped wllh a set 01man· 
•on1blOCO!! •~Is wnllrn to be unde r 

VENTLJR1' ~omes tn kit stooo b~ the lnexper~enccd 
10 011 or hllly as•emb[ed ind as we Ia; experienced uar.1 
,asted. You c1n g~t 11f n 115 A sr~ ndiUd 6~·p1n flus 
minimum conllc,J urallM tor as li ttle as 1195.00 wlf h S stoU; , pmll~I forts and 2 serial po r" 
01 t•~a 11all Lhe WiY to 11oppy dliiis and voice wl111 tun nand1llak1og 7S lo 9600 BAUD) allow 
Ucan be l'Xpanded as a k11or lull~ assem bled. e>:~on 1n10 llOpll'f dlilc5 , color. EPROM 
ii ~o u r own pace end tha1ce . f '°g ram mer, p11n 1er, roodeJ ol your cholu 

VEN'TURE 45 ii 1s· by 20· main board wun arm oxpan11on wm•dd U ght pen. aunlve rsa• 
sepa1a10 ASCII aod HfX eybaards l 11un~ Int. user programm;ible mu51t sound tioa1d . Gin· 
almosl 4 MHI and has th• r:apablt~y o1 pulllrig ar~I Purpo~~ 1 nwum~n19111 , and a Al9h 1as11­
1 5 mo oabyle al RAM and ROM on theboard Mlon cOIOrignv~ca e(111e1 m;ipp•d video boant 
~ono wftn a var ~I~ 01 lne pensive op1 1Ms. On -BOerd Opllo n& 

A 16·Channel analOO·IO·digllal conVilt1Dr Bl· 16channel A10 o: 5olOl 60 pin bijS, 2 &er1~1 
lol'IG use oi joyst l~lc5 , conl rol l un~uans. In· porti . paralro1 ports, 4 <ldeo opflon~ lnci co1a 1 
mumnnl.flllon , tempMafure s~nstno . ato. Tl 48K RAM . tm ~01ce syn1h..lzer. sound 
souird generalor, sollwau contloll~d mu~lt , gene1atcr, EPAOM l ull 81\SIC diuu~mbl or 
\'o1r11> vole syolh!slzer and real lime ciao edHor, 11~1 embl~1. metal cabinet , add1 11oni 1 
1:1 l~nd>J •dd 10 Us ve rsa1u11 po~·er supply, ASCII ke\'l>Oi1d real llme 0101;~ 

VENTURE connects 011 •cuy lo a monllor 01 calendar 
10 you1 TV set lh<ouoh an Rf modulalor. A~d E:ip1n1lon ovnonl 
RDw ror tho hrnl at VENTURE .. its <tdao floppyd~~k. EPROM proorammer. llQlll pan . 
display. VENTURE haB a hlQh r11Sof ullon pro· unlvers~I us,r pra9 rammable mu.S IG sou~d 
{Jrammab le vlo~o dl~pl a~ wlm up 10 16,3 84 board h1gh re.soM1on tCID•IQraY•r:rtle p111ul ' 
U>t r·dcllned ah1nate1s , •lpltmnu me11~ '~m· mapf~d vldeQ board Gen~~' Puroose lnWu ·' 
bols sp~cllll orapnlcs or otg!cts ,such as space ni!n Bus. ~Oao co -processor Matd 
'~ips , •le heh i:Jm1cle1 I ~ 6 plieJs wide b-y Minimum VENTUR ESytlem $196.00 
1~ 11luls high, wit.II i Qr•YS~•I~ mops; I hU Kl! l n ctud~ CPU anG conuol Nllh ~Kor RAM . I 
64 l o~ls at gra~cale plus <ld1o l n v! rtl~amprl· I K of scr~lchpad , 2K rnonllor, 1861 vltleo 
menr ano hidaen screen update lor a "&now " OrtPHI05, ca&!alle lnlert•~e <1 nd ~eparat ~ HE 
lrfl display The dl•pfny Is 512 ~ 512 pl,el ~e~boa rd wllll LEO displays lor •ddr~;s and 
m;i~ped wltll 2 plane s 01 vld~o RAM pe r dis· oulout. PO·Wiif 5U PP'ly i1 lntludrd a1ong wi th ? 
or11 y. VENTURE~ldto ls l nsho n. rnounding l gime toissenes The mam board 11 1&· 20· 

VENlURE has complete soltwar! ouppcrl •M 111cludes 5pace lo t 1111 of 1he prev iously 
won lull BASIC. 3 flOM monllors , disa5sem· dl icus 1ed on·bOllG op11ons . full on·boud tll· 
~11assemo1e11ed 101. It wm run rcaHlme deo oansloqun De comp,tttd lor undtrs1000 00 

1mes.all RCAch~p 6 10 rams and ancurrent Call ror furthe r 11~1Bits. optlM pric es , el( . 

RCA Cosmac 1802 Super Elf Compuler $106.95 
ThB Super Ell IS a lremfflldOus \lillue is 11 combllles R!IO. Arooathlv 11ewsleHer. Oues1d2ra rs dl!Vtll!l! 
vrdeo . d/Qllal tllsplar.;, lEO displays, and music. excll/5~/y to s041Wa1e tor Ille Super EI and I~~ 

an ~ ~ boatd 1or $100,95. ar11 many !Cltwore books a\'lllablo al klw C05l 

Tl!e Suflllr Ell • lf.?Jnsicn ~' tr Is ,;11u•lly urr '[ho s.u!lff Ell computer S'/S1em IS nowava/l.lllle 11$ 
Imlll!d aJld ~DP can do ~ Ina 'PMS iy one $lep al a senes of bere bo.ards ~ 'fill ~ ri.1 klls ond 
a ~m~ ElqlanslOn ,1nC11ffll!5 r.asstte Interlace. ilddi· assembled. 
tlon' I 1111111ory, color 'lid90 , aasrc, ASCII 1tey­ Bare 8a<lnls: &Jptr Ell 535.00. Sliper bpa~slolt 
bo~ld, p~n~. f'roWy, S·\00 b\fl, RS232 . e~ SJ5.00. Pow11 Supp lv $10.00 . !MDO COIQI I 

file Super Ell comes oon1p1e111 11qtll JlllW!I' sup~ S35.DO . ~1c RAM $40.llO. Matlullt S10.0ll. 
Supor s..1c S45.QO. 

and tl!Jla d 127 IJ29Q 1ns11utJ!lon menua1 wh " Ell 6 Run" CHStlle $14 g5
ln~lld6 D'l!!r 40 pag~ ol sollwart. lnci11dlng 1 •
st"es ot lcsron~ '° 11~1p get rou siar led a11d a Free 14 Page BroGhure 
~~le lf{ogrnm a!ld graphiC!! tarvul Qllme . Mall\' Sand or call lor a frae Drooh~re on all 
Wr®ls vid ullMl'llfles i!le 11>1/lg 1116 S~por Ell as Q&IB Is an ~ prici ng ol the S~per Ell and fls 
• alUllill or ajudy, OEM 's use It tor trafning illld 8l!pans1on . We wlil get ll ngfll out lo ynu ! 

nionl!'I back Oua 1y IO'a illld othEr Comj)llllellli at 1tctoty Pllei!S. 

INTEGRATED CIRCUITS Phone orders only (800) 538·8196 

Voltage Male S18.50 UHF Preamplilier Kil S34.95 
Sl 25 shipping . 5wllchlnc rf!jl u!Glor kl! With S2 00 shipping l411 provi!5 u~I retepUon dra­

adlu ~ l able ACIOC voltq~o convmlon. 3 modes mauca11v. 25 d~ gam assem ver!lon uuo, 

o1 openll lon. slep uu . step dovm . lnv~r$lon . Arllcie~ Radlo Eleor. Mar. May. 1991 . 

Jump or solembl~ modes ot apmt1on tnpul 1----------------.. 
•~ltag~ 5· 15 VDC. outp ut <ollace - 24 lo-> 30 Fii.ike Multfmeters 

voe. curren• draw 30-250 nia OBOO S125.-0a02 SU9.-DSD4 S2~9 


Rockwell AIM 65 Computer 
6~02 baseo ilnglo board with lull ASCII kif'!'· 
baard ~nd 20 column r~ermil p1fn1er. 20 onnr. 
afpha~urner ic dloploy ROM monllor. lullv o~· 
p~nd~b le , S43~. DO. 4K vmion $454 .0D . 4K 
Ammbl~r S3S,OO. BK B;asjo 1nrerp1e101 $65.DO. 

Sp ~c1a1 small power ~up111y 5V 2.rl 24V SA 
•ssem In Imme S59. 00 , Molciod plasll cenclo· 
sur• lo Ill botn /II t 65 and power supply 
s.52 .50 . AIM 65 IK In c~b l ne l Ith p~w~r sup· 
pfy. swil(~ . ~5~ . cord ~ssvm . ss11 .om. ~K 
S586.00 , MS/40.SOOO~IM 65/40 Wl16k RAM 
and nionllor n2ll5 .0o . RAM Board KH 116K, 
519~) 132K . S2 16) . V06~0 VldtiO lnlu rt 1c~ Kit 
$119.0Q . /\& T $149,00. Com~le1e AIM 65 ~n 
Lh ln brlG l ~an w~th powor supp!V S5l2 .00 . 
Sp«;t.ll Patk:n~• Price: ~K AIM, 8K 8a~1c . power 
! Ypply, tablnal Sti1S.OO . 

~IM 651KIMISYM1Super flt 4~ pin expin· 
~joo bo~rd ; b~a•d wl!h l connectors 522.95. 

·send lor complela fl it ol aU AIM pradum. •--------------·
Super Color S·lDll Video ICH $99.00 

•-------------... Elipa.nd;;ble la 256 x 192 high reso111tlon color
Ell II Afianler Kii $24 .95 •h' ""'7 ·1h all "I l . d. mp•"•r"1 .... " 0 gra.,..l;'!f . ...... WI u i;p ilt mo es'°"' u..Plugs intoEll l providln9.,.,per E114~ ands pin GOOtrolli!'d. Memory mapJNld . tK RAM elljWld· 
plu5 S·lOO bus eJlp~nslon . (\Yith Supar Ex· ill!I~ lo 6K S·Hlll bus 1802, llllflll . BOB5 . 2JO. 
panoon). Hlgh and low address displays, st;ire tic .0181111: Send for tunllanl prlclnf'm1rflln 
and mode LED's opllonal S18.0D. Pf'lloram. 

AppJ1 P1rlp~mt Klt1 
StRIAL 110 rNTrnfACE 0 IO ao.ooo b~ud. 
D TR . 1n~u1 aov111u1 from monitor or baslv, 01 
11seApj]le as in1£1 gent mm<!lal, Bd only (Ml 2) 
S1U5, ~lt tPJN 211) SS1.25, Ass~mbled (PIN 
2C) SSU5. 
PRITTOT\'PING BOARD JPIN 79()71 $21 .95. 
PAR.MU\. 1RIAC OUlP T BOARD 6 ul~C5. 
1t.1<11 .:an •wacii 11 Oii, 6A JoJds , Od onl)l IP 
2101 nuo, Kil (Pir'1210A) mus. 

;APPLE II GAME PADDlESAdam il!ld E•e S3ll.OO, 
16 RAM 9oara 10 lilke you 10 64K. Amm 
f67. Ki i S57. 
ln rerta~a ~Ill 
srn lAl.Jf'ARALL£L llllFRFACE ~tdlrecaonal, 
S•ud rates horn 10 10 19 2~. $W Mil•>l•ble 
polilr11y ot 1nw1and autpul mob~. 6 to a diltil 
bll.s , t ar i 1top bll~ . p~nly odd or e-;en or nofM!, 
all c~•~lers oon1aln a ~r"t bl! . -t-5 II 12V 
rl!®lrMl,Bll ontv (Pill 1()11 S11 .95, K~ (P,N 
101A) S4U9. 
RS-232'lTL 11/TCRF/\CE Bllllr•( lionaf, re­
Qu•res . 12\1 ~II (PIN 2J2A) $9.95. 
RS·~l2rl0m4 INTERFACE Bldliecllon~I. 2 
11"'~"" opto·l~or..red tlrCYlrs Kil (P.'N 790 1A) 
$1U5. 

PROM Eraser 
Will erasi 25 PROM! In 15 m1mJ\e5 U1lravro1e1. 
ammolad 15 PROM Cll"ci!V S97.50 (wl lll 
iJmn1 $6!1.50) 5 PROM cap;;citr OSHNUL ver­
' ICIJl SBl.00 (wtlh llmer $119.DO) 

ZBO MlcroProlessor S135.00 
~lngt• bo11d comvutc . L•amlng, teuhing. pn;­
tol~ !llnQ . lK RAM. keyba rd, ~lwlai~ e.merti1 
lnte<filCO Tln v BA SIC Sl9 .0D. All lufly 
n~embled. 

ZBO Mlcroc11mputor Kit $69.0D 
re bI 110. i MIU ciOtk. 2K ~AM. ACM emrd­
l>Qoird •P•l2. Exl:ell!l\1 for t0n1rol. !lore Board 
$2UO. Full Kit S79.00. Monitor $20.00, Power 
Supply ii S3UD. Ti~y 8.aslc sao.oo. 
Modem Kn $60,00 
Sia e ol tllD art. orig.. answer. No iun lno nocm; • 
:;ary. 10::1 compatible :;DO bauo. lne~penslve 
acousilc ccupler pllOi Included. Bd . col 
S1 7.oo . Ar11cle In Juna. July, Aug. Radio 
EIU1rot1ies , 1951 , 

60 Hz Crystal Time Base Kit S4 .40 
Convu1s d1g1tiu c locll~ l111m.AC ~ne frc11uency 10 
cry•lal lime billie Out~r~nd no llGWracy. 

Video Modulator Kit S9.95 
Conv~rl TV si!1 Into ~ hJgh Quomr monitor w/D 
•11 cliog uoage, Comp. 1111 w"luU lnstruG. 

Multr-voll Computer ~ower Supply 
av Sam~. ~ 1BV .b ilTlP . ;iv 1.5 ;imp, S'v 
5 ~mp, 1u 5 amp. - 1211 opllOA ,,5., ~ 1211 

are re~ lali!d Oil51i: K~ S.'IU~ . Kii wlfh chassis 
i nd olfha1dvr.tnl $51 . 9~. l\Gd $5.00sPlp11Jng, ~ l 
or lmdwatt $16.DO . WOodoraln crnr $10.00. 
51 50 shfpplng. 

Type·N·Talk by Votru 
TeJCI to speech 5ynllle$~e1 wllh 111111111ned vocalm· 
la(y, built-in l•xt 10 ~lltlech a gorllhm, 70 lo roo 
blls p~r stcond spaecn syntheslm. AS232C 
IMerface $369,00, Sptech IC $S9.00, 

Dire"! Coooecl Modem $99.00 ~ 
Fully m;fmbled In CilU wl1h RS232 cable, 
Orig/answer. !OJ oomp~llble. 9V bi.fiery or 
wallplug. 

TERMS: $5.00 min . order U.S. Funds. Catlf. residents add 6% la• . Pr ices 
$10.00 min . VISA and MasterCard accepted. $1.00 insurance optional. suu

1
ect FREE: Send lor your copy of our 1982 

Shipping: Add 5%; orders under $25.00 - 10%. 1o cha~oc QUEST CATALOG. Include 88<1 stamp . 

Cltclo 382 011 l,nqolry cerd. DYTE Novembor 1932 577 
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DATA COMMUNICATIONS 

SPECIALISTS FOR 


IBM PC & SEATTLE 

COMPUTERS 


Teleprocessing sot~ware avaHable lor 

above computers lO 11me·sharing hosl 01 

between two users (.send b inary rnes. also). 

Version 2 soflware. :ii60; Ve1sion 3, ISM PC 

S95, SEAnLE $160. Wrlle for delails o• 


3 .00 for manuals. 

SEATILE 8086 computer and MS·DOS· . 
Pasca lW8AS IC. FORTRAN , COBOL . 
Perrec1 liter. or Multi·Plan. 
SPECIAL PRICE lor SEATILE SYSTEM 2+ 
4-port serml board + cables cho1ca 01 
Mlcrosofl BASIC, Pascal, FORTRAN, or 
COBOL. 
SEATTLE 	 8086 GAZELLE Computer 
system. 
Wille to r l11era1ure and prices on above 
systems. or ca ll tor quo~e . 

.cscs. COMPUTER&: STATISTICAL. 
CONSUL.T INO Sl'.RV ICE5 

P.O BOX 5351 

TERRE HAUTE, IN 47805 


(8 12) 466·4111 
'Trndemarll of Mocmsol1. 111c 

Clrole 136 an Inqui ry card. 

Clrole 129 on Inquiry card. 

C LANGUAGE 

PROGRAMMERS 


c-syatema 
CCOMPILER 

Now With: c·window™ 

The flrst c languoge source level 
program testing and debugging toot 

• Single step by c SiOUrce llne. 
• Set breakpoints at lir.e r1.Jmbers. 
• 	 Disploy end oiler varlobles by 5ymbol 

riome.using c exp1ession syntax. 
• 	 No more printf or assembler level 


debugglngl 


c-window™is o support pockoge for 

the c1yaurm1 C COMPILER for 

8086/8088 based systems. 


ContacI: 


c1yetema Fullerton , CA 92634 

P.O. Box.3253 714-979-1, 23 

Circle 64 on inquiry card. 

M1cr0Angelo G1~p h 1cs Boar!I (MA·512) w11h 
Scw enwa10 Pa• 11 S795.00 
MicroAngelo Graph1c.5 BonrcJ (MA-5201 wltn 
64K memo1y . S995.00 

GRAPH·PAK For l ran Plo ltlng Sotlware IOI 
M•oroAngfilC and pen ·plO ller~ 5270.00 
C(imple le Gys1ems avallnblc caU ror pntes. 

Loboro1ory Compurer Sysrems. Inc. 
1JQ Moot! S1r1>1>r Comb11dge. MA 02 1 42 
(6 7) 547.47:16 

C ircle 243 on Inquiry card. 

'•OU r. 
II-( ( MllH [if" I n aJI 

10C)l'AQ1tCJ HC: rl\R•i 1 'IQ! 

" ' Uiu4t M ·~ i1..-i1i1r,,...... .-.·~n·nc.-r. 


~.ci 14.<"ll~ uis~u-

111.Ri• 1 .&.N ,_,,~ r~ 'o'Cl..fl 1.ASI ~ 

\.,; ~~i 1'1.-i.£1 P£n1W1'5 110,11111•1" 
Suu:ii I Hl.'11$ 10 HEW V~~ON 
O•~t.A t-l 

$105 P11t<:flhol11rt B1•d.. 
C l\am!ll.it'• Ga. ;JDJ..-t 

t.""°" ) • l!i5 -.l61Hll 

Circle 326 on Inqui ry card. 

Circle 353 on Inquiry card. 

SYSTEM/Z'S BASIC/Z 
A Nf'W CCMPll,J;O Ba~k FOr CP I M or MDOS 

• No ~ovaiues · No JWn-tJme Charges. 
• Gene.rn1e1 mach1ne coae reoeo 1ZP.Ol 
• son Verb · 2000 elemems 1111 ~e-co rul s 
• Aloha·numeric labels 
• Chain w~1 h Common 
• 9CO Flo~11ng Pofnl Marn to 18 Dl!llll 
• Editor Te<3 Syntax As Vou Tvoe 
• ~ecu,-.1ve. Mul tHlne. U5er Funcnons 

• ovnam1ca11v Dimension Arravs 

• se1ect1ve1v Erase Arravs 
• Trace and Slngle·steo aebugg1no
• Mui ti· tiered error Trapc1ng
• cur;or Aaaressing , Reverse and a1-nx1 ng 

vroeo 
W.ln( to H C "ow H '#0.ftU 

C.at O~MAA .., '"'11 ~1 \l gro;r:a1tt for ~ SO 0.All( l 1un f"'"'I! 

gact)Qe!o .:i1 e 11'1tll1Cf1.1 


J\ltt W11\I hlrt"4!f l t'lf01 

Ci>ll Of' wrtlt' for frff OAS< r l O'Qfl\Ufi! oJlto mo11f1 ~WillllUil 


tiMl: Jl lrU'!i •Of ~!45', O\I{ 'rom 1'"'11t/IN " s 
U , , Pcosl Aai a ro l'fOfln llm•nca 

'\115.r. olr.G "-<»fU'f C.lrCI ll( l;; CIOH'Q, C-00 .ava1t;10¥ Ot $1'911 w1,;; 

r~\h Oftt'Ou,nf 1CQ!tli r1't'c\. NOlt'y <Xotn 


AOC 5.7 tor airm.1t1 \Nl)fll1!'1'E OUt\IQI' ri 4.~cttO 

SOPC tf\I s:· M..t'l'OD J'HUor Cir.1.r..n.c l.CIDk! Q1 hcm!4" 

1'ff IM ~YI 

Fll ll Ellt!il(. ; l CN!t:Ul'T\l'iiD1 •0t'I n~ l(r~Oll t'fl ~ D fL1ll CAQi!fl 

Su;itl!' l(·Otl ~:0 ~1 1u~a1u 
Mun Nlil'l'Mt­J3.12Mem 

Ali'\tMAU JSRDlPJOr.o.·~ ~ W 

Clrc le 138 on Inquiry card. 

ScotcH Diskettes 
Rely on Scotch• diskelles lo keep ~ou r Yali.r 
able data safe.. Dependable Scotch dlskenes 
are tested ano guaranteed error· Jree.The low 
abrasivity saves your read/write heads. 
They're compatible with most dlsketle drives. 

(800)235-4137 

...... -
Doa.101 lnqutrwes 

tnv1teo 

C lrcle 344 on Inquiry card. 

64K Dynamic RAM ICs 
200 ns $6.25 ; 150 ns $6 .75 

EPROM 	 2764 250 ns $1250 

2732 450 ns $ 5.00 

2532 450 ns $ 6.00 

2716 450 ns $ l75 

STATIC 	 6116 150 ns $6.00 

Z80A. 	 CPUJCTC/or PIO $l50 
DART $7.50 

MICROPROCESSORS UNLIMITED 
24.000 Soulri Peoria Ave 

BEGGS. (>I( 74421 

- ) All Prime Paris. (­
MIC or VISA or UPS CASH COD 

Call any hour (a lmosti 

(918) 267-4796 

Circle 298 on Inquiry card . 



WE WILL NOT BE UNDERSOLD 

SOFTWARE 	 APPLE SOFTWARE COMPUTEBI 

MICROPRO MICRCWRO CAUFORNlA COMPUTER SYSTEM 
Words tar $239.00 W0tdsl2r $199.00 Mainframe 2200a 5485.00 
Mallmorge SB9.00 Mnilmar~e 589.00 Z·80 CPU 2810a $265.00 
CUstomlrnl lon Notes $359.00 Soe1l!Ilm $149.00 64K RAM 2065 $509 .00 
51>1111sta1 $239.00 ClataS1a1 5199.00 Floppy Conl1oller 2422a $359.00 
Datastw $199.00 CalcSlar $18.9.00 ZENITH 

C4JCSl!l< $199.00 VISIOORP Z-i39 48K CA.LL 
MICROSOFT VcslCa10 $199.00 Z-90 64K CALL 

Bao.ic ln\ rpr eler 5349.00 VlstTerm $79.00 Z-100 CALL 

Basic Cornptler 5389.00 VisiClex $199.00 Call for Prices On The Complele Zenith Une 
Fortroo BO $499.00 VisiPlol S169.00 CASIO FX702P Pocke l Compuler $179.00 

CobOI BO S69S .OO VisiAI.,. $199.00 Sanyo MBC 1000 64K CALL 
DATA BllSE V1 $259.00siSchedu'e Coll for Prioes Ori Compfe te San~o Compu1or Line 

FMSSO $595.00 Vtsflrtmd/f'lot $239.00 
d8ase II 5599.00 MISCELLANEOUS PUNTERS 

Micro Courier 	 S219.00 
NEW! IBM PC SOFTWARE NEW! 	 Screen Di rector S12.9.00 NEC n10 Selial $2395.00 

Execul1ve Brlollng Syatem $169.00 NEC 7720 KSR $2.749.00 
lNFORM Ai \ON UNLIMITED Svpercalc $199.00 NEC 77XJ Parallel $2395.00 
Easy Writer 5289.00 Personal Filing System $115.00 NEC 3510 Smial 51850.00 
Easy Speller 5149.00 PFS Repor1 Writer $75.00 NEC 3520 52099.00 
Easy Flier $319.00 Ward l-1an<1ler $169.00 NEC 3530 Parallel $1050.00 
VIS ICORP ENTERiAINMENT NEC 8023 Doi Malt lx 100cp~ S539.00 
Visicalc 256K 5199.00 Beer Run $28.00 Epson MX·BO CALL 
v..10... 5199.00 Zorl< 1, II 526.95 Epson MX·BOFi CALL 
VfSIFile $229.00 Dendllne $39.00 Epson MX·IOO CALL 
VlsiTrendNlslPlot $229.00 Diop Llflar $24.95 IDS Micro Prism CALL 
MICROPAO cannoriball Blitz 529.95 IDS Prism 80 CALL 
Wa<dstar 5239.00 KrllQhts of Diami:lnd:s $29.95 IDS Prism 132 CALL 
MISCELl.ANEOUS Midnight Magic 532.00 OKidala Mlcri:lline 80 CALL 
Supmcalc by Sorcirn S229.00 Wiz8!drv 545.00 Okldata Micrnline 8;1A CALL 
SvperwrUar by Sorcim $289.00 Tuesday Morning Ouarterbacll $24.95 Okidata Miaoline 83A CALL 
Home Aeeouritant Plus 5139.00 Crush, Crumble & Chomp 524.95 Okidatu Microl ine S4 CALI... 
ENTERTAINMENT Oetestones ol Ayn $15.99 Datasouth 180 cps CAU. 
Deadline $39.00 M:uloc's Tower $15.99 
Temple or .Aoshal 52.9.00 Snack Atlack $23.95 MONITORS
Corse ol Ra Sl 5 .99 	 Siar Blazer S24.95 
Call For Moro IBM Soltware And Accesso1le& Amdek 13" Color $329,00 

APPLE ACCESORJES Sanyo 9 " B & W $135.00DISK DRIVES 
Sanyo 9 " Green $140.00 

CCI 100 !or the TRS-80 Model 1 AOYANC~ Lome Sanyo 12" B & W $179.00 
5'1• 40 truck $299.00 Add·Ram 16K Cerd $99.00 Sanyo 12" Gmen 5189.00 
CCI 189 tor the Zenith Z<09 Z-Card CP/M tor Iha Apple II 5225.00 Sanyo 13• Color $359.00 
5'1• 40 track 5379.00 Smar1em180 Column Board w/Sottswltah 5249.00 Zenith 12·· Green 5105.00 
CORVUS 5M with Mirror $3089.00 Z-<IO Card by Mi~rosotl $319.00 Zenltt1 13" ColOr $339.00 
CORVUS 10M wi!h Mirror $4489.00 16K C-0rd tiy Microsoft $159.00 Eloctrol\Ome 13" Hlof'lES 
CORVUS 20M wit~ Mirror $6389.00 32K Cerd bY Saturn $199.00 Color Monitor $829.00 
CORVUS lnterfoces CAU Keyboard Enhancer II b1 Vldcx $12.5.00 Elec trohOme 13" Cotor 5349.00 
RANA SYSTEMS edd'<ln Disc Drive for the Apple II Vid1101erm by Vi de~ $259.00 $179.00Electrot!Ome 12" B&W 
Site OM 40 iraek CAU. Game Paddles by TG $49.00 ElecllohOme 12" Green 5189 .00 
Elite Conlroller CALL Joystick by TG $49.00 Electrohome 9" 9$W $149.00 
Ehle TWo BO Tri!Ck CALL "lumarlc Keypad by Keyboard Co. 5139.00 Elec1rotiome 9 " Green 5159.00 
Ell ra Three 80 Trur.k double-sided CALL 	 ALF 9 Voice Boatd 5159.00 

ALF 3 Voice Board 5229.00
DISKE'ITES 8',rs1em Sa~er by Ken.slngron 575.00 SPECIAL OF THE MONTH 

Maxell 51'• single side S39.00 Ve<sacatd by Prometheus $229.00 ms MICRO PRISM
Maxell 6 •Ingle side $49.00 	 Mlorobl!ller ti 16K w/graplllcs 5259.00 
Malool! 5V· double side S4S.OO 	 Mlorobulle1U 32K w/graphlcs 5299.00 Dot Matrix - correspondence 
Mate\\ e doub~ Olde sss.oo 	 APPLE ll'ITERFACE CARDS BY CCS quality 110 CPS 
BASFo $26.95 	 Serial Asynch. # 7710 $139.00 
BASFB S36.00 	 Centronlcs #7729 5149.00 Dot Plot Graphics CALL 
Verhalim 5'/, $26.95 	 Ca I lor other CCS ca1ds 
Verba rim 8 	 $36.00 TERMIHALS 
Waba!lh 5 Y• 	 $21 .95 

AODS Vlewpolnl 	 5495.00 
Z.enith Z ·19 5679.00 

lBM PC ACCESSORIES Tefevideo 910 s.595.0016K Ram Kil lor Apple II ; TRSSO 
200 nano ""conds. 4 t 16 Cl'llos 517,50 

Telellidoo 925 	 $779,00
641< Card by Microaolt $435.00 

Televideo 950 	 $969.00
Joy~!lck b~ T & G 	 549.00 
128K Card 	 $579.00 TELECOMMUWICATIONS 
192K Catd 	 $629.00 Dealer (National/lnterna· $699.00256K Ca1d Pte.nhce Sim Modem $129.00 
Combo CGld by Appara1 $249.00 tional) Inquiries Invited. Ncvation Cat Modem 5139.00 
Call tor more IBM PC add-om, Novalion D-CAT 	 $149.00

Send for FREE catalogue Novallon AUTO-CAT $199.00 
For tost delh1efY. send cerlll led c hecks, monay NcvaUori APPLE CAT S2119.00 
orders , or coll to arrange direct bank wi re Hayes Smrut Modom $249.00 
1ransfers Personal or company check~ require Sm1111 Modem 1200 	 CAU. 
one to lhree wseks- to dear. All prices are Hayes Micro·Modom S295.00 
mail order only and are subject to change Hayes ChronoQl'l!Dh 5225.00 
Without notice . Call for shippine cllarges. $85,00Signalman Marte. ' 

Th~OR£~HE1!!!!>P 

420·438 Rutherford Ave .. Dept . BY· l l , Charlestown, Massachusetts 02129 

Hours 9 AM - 9 PM (EST) Mon.·Fri. (Sat. tlll 6) TWX· 710·348·1796 Massachusetts Residents call 617/242·336 1 •
Technical Informat ion caf1617/2•12·336 1 Massachusetts Residents add 5% sates Tax 


Clrcla 130 on Inquiry card . BYTE No...,.bn l9! Z 579 
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iM 
iM-a: .... 

Circle 17 on Inquiry card . 

Ca>S<!Hc llSkl . 524 .95 
o,,c, t32k) 529 .QS 

.....-ADUllTURl GAMES _ _,. 
Calixto Island 


Wl1r iJllndt ~mutum 

CO$se"e 116'<1 - 519.95 
Pte pa:id sh1ppi.n.g on oorn.e~n1c o rd.of11 
Over seas odd S3.00 
Callfom111 ros1donts add 6~. Lall 

MARK DATA PRODUCTS 
23802 Barqullla • MissionViejo. CA 92691 

..--•·(714) 768-1551___• 

TRS-80 MODEL 16 AND 

68000 SYSTEMS 

DATABASE AND FILE 

SOFTWARE 


Relational Database System 

Easy To Use · Powerful 


INTRODUCTORY OFFER S595 


Menus & English Subset 

Query Language 


68000 Code Efficiency 


Separate File & Sort Packages 

Features Never See n Be fore . 

Send For Catalog. 

DATA MANAGEMENT SYSTEMS 

211 N. EL CAMINO R£i\L. lOI C 


E 'CINITi\S . Cl\ 92024 

or Phone : (714) 942-0 744 


Circle 141 on Inquiry card . 

maxelt 

. Floppy Disks 


" l 

BEST PRICES 

IN THE U.S. 


Ca ll collect for our special dealer 
program. C .O.D_·s accepted 

(213) 896-2485 - ­
~ 

U.S. EXCHANGE 
939 1 RemlcK Ave. 

• Paco1ma. CA 91331 

Clrole 463 on Inquiry card. 

FLOPPY DISKS 
ALL D R IVES 


PRETESTED SY META\AN 

NE\/\/ Sh,_gerc.S A400L $229.00 

NEVV Shu\>i3rt SA<l!50 3:3:3.00 

NEVV Shugart; SA801 R 38000 

NEW Shu90.-.: SA851 R 5<1000 

NEW Shugart SA..:11 O 345.00 

NEW Sliug;;M: SA460 " 3 1 .00 

NEW~SA910 62700 

NEIN St-....gart SASSO 730DO 

E~l9--dc:sk-a / S"- nc 
c:ow~ . .. 7 5.00 

~--Oosk--2/8"-
W/c:owor/~h.n:i 299.00 

CISKeTTES 
I y....,. w"""°"""· 1 O Pl"" plae;t:c rtTcry case 
B'.slngle ~le dGnS<CV 29.<10 
B'~ sde<Jc>.Jb!e ~ 40.SO 
B '.i:X>..it:ie S<:leo:l·dO..JtMl densn:y 46.70 
5 '(•" Reonfon=ed hutl 10 / ClaSDC 
~= 50flo 5eetared 10 
er 1 6holes 
9"'.gle &do-sngle de;-'611:\! 3D7 0 
sn;;ile sde-<:bul:le ~ 37.10 
'10.t;;e 5'ded<IOuble deret:y - . ... "" so 

TRACTOR FEED PAPISR 
9 '/.,>< 11 Blen<. 3700 S heell5,cerf 2822 
B 'lo>< ·11 9>.Je 00•". 3700 SI re 25 72 

f\\171DO METAVAN1 INC.uvu 1805 East C¥<" ~Suro 307 
Santa llr>a. CA 92705 

C714J 540-2427 

Circle 279 on lnqu lry card. 

511<'' 10 M B W inchester D r iv e 
l"or 5 - l 00, Apple ant1 TRS -80 

-

Comp let " wi t h D i sk D riv e, 
Pow er Suoply, Enc lo su re 
Ca b11119 ~nd Sy stem So ft w are. 

ASSEMBLED & TESTED 

Circle 35 on inquiry card . 

8086/8087/8088 
CROSS sonwARE PACKAGES 

ca= rompP•r for 111c BOSb. All faclritie~ of Ille 
complete c 12119u~e. ilicludlng floodng point 

'"' u~ 8007, /Jfe supported. OpUor>ally. memory 
Gm t>e alloc-atM ror use with the SOBS .O<JtpUt I• 
''ymboilc assembiy lang..age. !ht complle< Is sulta· 
bl< for use in porting U N IX 10 l11e SOU 

Zeros. ass•mole<l llnlrer11forarlanldown11nt 

1oa<Jer lor the 80ilf>-~t Input is.,, e•­


te~.sion to that used Dy Imel. Loader output Is d Nie 

In sWKll!rd Imel fle~ forma~ 


'9 Slmul•torldell1.lgger !or 111e 80Bb. C• p>DlllU5 

• 1n.:;1ua" display. oreakpolnu . inre<µ,.,tivt ei<ttu· 

1100. "' """11as man~ others. 

Hcnt System: POP-I I rWli'1ing RT- I I . RSX· 1IM. 

UNIXIV6, UNIXIV7 ' 01 VAX-1l running VMS, 

UNIX/JN. 

For addlUor1<1 I rnformallon: 


~anced 
~ igital Products, Inc. 

1701 21st M e. s.. SUJt.e 222 • N~snvllle. TN 372 12 
Phone 1615 1JUl -7520 


~!'l tu tf~ll; of lre~l CO'JlO'~l'01<. U"lllX .no UN!Xf]l\• at:! 

~tlf\Nlt. l a rli('ll ~..1DOUICltn. lf'r., t. Jrc1'1(- ll M. rDl'- 1•, VMr.. ~ 


't/M ·I I .Ht' tr~kl of O'Qir~ f~tr;tiflt'l ll C~nlon 


Circle 12 on Inquiry card. 

EPSON 

NEW REPLACEMENT 

RIBBON CARTRIDGES 

MX 70·80 $ 4.75 ea. 

MX100 10.75 ea. 

Ploase add S 75 ea. handllng/ 5h1ppin9 

LABELS 

$12.00/5000

STOCK #10350-1-15/16" ~J 'fi ' x 1 wide . 

Whl10- prossuro •Msll.i• o - pln leed­

4 •" carrier, packed 5000 per l>ox 

Add S2.50 pot box Mnd!lnoisJilpping. 


TERMS • Vis• f, M.C. I dd4 '<). chee~ OT 
money ruder. C.0 .D.' s add 52 .00. min. o rd e r 

31 i .oo CA rosidun u odd 6 .,. Sulos Tu~ .sf.,v COMPUTER 
• · SUPPLY CO. 

25422 TRABUCO RD. SUITE #200 
EL TORO. CA . 92630 • (7141768·03'70 

Circle 397 on Inquiry card. 

SUPER 1/0™ 
h'\l l!ttd<;e 11ou1 i RS80" ~' S1nc:ta1r· w1111 25 
t.u•Snl l 011Glt11)oiJIOC;r!-S "t" 60u10u l ~ l ~ l il ~ 
a m•Cm eD.. l!t~t)l'n.!'n.1 ~\'1ilCfr1 1~ v..::it,- u w ri 
bi !!ddboii rt.I PfL)111,:1t;1 as .. (Ot\ l ~1,.11 1t.H l10 1 pl)• 1µ1".. 
0-•UIS s w 11c n e& LE Os MD'f UArtr1 
U OOEM :S va1CE!'C'11 S ~t'.!r"i!.£1~~ ,aln\O~l uH~ty· 

1rung ~-ecfri..,n •C I dos. an l'd!>\ ' Ni•n 1rh1 ~ull ut 
lll"ne•:t m ul l 11J! e t11Jil •Os tut d n •r'l1@1 ciL•n'1 tuh!'• 
K!Ci31 i'irE!a netw1Jf t S1mple ~a p!tll:]ri\11 11e,.;tm· 
utc.s p·t\)'1,' ldetJ+n BASIC FORTR.\Nl.ASSEM 
BLERi 

Soon:Super- 1/ 0 ' 1or Apple 11 ' & IBM PC ' 
e 	 SUPER · 110 ' eOARO 


1 11 c1~~oes Owne-fs. Manua l 

5199• •• A"8e'es'~b~re~' 

TAS-60" Qo • 1sv~c1 I ~· mr.:vH.• ·1 $2~ 
S111c131r • Ci1bltr $~~ 
lrO l:la•lC.ilL1fe~o 11;iletas n.,(1fJen I lh S 'i' 
Owners ~af'lua l 1manua1on~' ~~t 
App11t:a l1un d Teclll"\•C.a l Mu nua l 5-·JD 

e SHIPPING & HANDLING · 
iUS onl ','J ,...;:1u Si5 

r.JCV&IJ1' r(!'S•Ofrn~:l anrt $,atM. tJ>. 
· ·Cnock " Mo"' )' Oia~r 

C•eall Cat-0 eot •tii ilOO t C1'. 
WIN/MIU RESEARCH INC. 

453 Cramp1on A"'aoue 
fleno. Nevodo 69502 


ORDER Pl-IONE (onlyl 0 021329-0441 


For P"~c r1t y lofo, sond SAS E. 
• 1r;:icJe Mark <ii resoec i we c;om1lan1t:~ 

Circle 481 on Inquiry card, 

http:Teclll"\�C.al
http:3:3:3.00


SPEECH SYNTHESIZERS 6502 MICROCOMPUTER MINI VIDEO 40 X 24 81·260 "SLIM" 

JBEo Spnoch Syn11>es~ers use me 
1101ra~ SC-01 Pnoneme Syntfleolzer 
0111p, The SC·Ol phoocHcally syn· 
tl'les lzcs conttnuou$ sp&ech or 
unllm1tl'CI vocabulaty. The SC-01 con· 
1.1Jns 64 dllterenl phonemes and 4 
l11Vels OI In n11et1on 8CCBSSad byao Bbl I 
code. II t"'lulres 10 By1es pef ~~nd 
lo• ()<)nllnuous epeeeh. 60\h boards 
hil>e an audlo emp !or dlrecl conne<> 
tlon 10 an 8 ohm ~peBker. 

Doc.umenlellon lnc;lu!les basic user 
programs, ii pllOoome c;hart afld hsllng 
&:>I eod!ld wi:>rd5 lo help you gel slarled, 
Oocumonlillfon tor the Apple 
II ' Speach syn thesizer lncluda a dlSll 
wi th tel( t lo speecl"l program. 

B1-0lla Apple 11 Speech 
Syn lhoslzer S1211.&5 

81'120 Paro IIOI lnpu t Sp1tooh 
Synthes lier S14U5 

Prices lrn:lude tha sc-01 Chip 
SC01 l!Old ~panuolv 10< s 31lJl5. 

A·D &. D·A CONVERTER 

JBE A·O & 0.A Converter can be U9'ld 
wilh any s~51em having parallel porls 
• Interfaces wllh JBE Pa1allnl llO C8rd 
• O.ACon116t!lontlme-Sjsa • A·DCOfl­
YOrsion IImo - 20,.s • Uses JBE SV 
power supply • Parallel lnlll.11$ & 0\11­
puts lnc1u<le 6 dala bl $, SltDOe ]fne>So& 
fetch"" • Ar1a1og (lpote & outputs are 
medium Impedance olo5 von range. 

79.257 
ea1 Board 

SOLID STATE SWITCH 

Your compulc.r can ~ontrol power lo 
your prlnl!lr. lighlo, stc1eo & any 
120VAC applianc~s up to 720 walls (6 
amps al 1201/AC). Jnpu l :l to 15VOC • 
2·14MA TTL compa1tb le • lsota1 lon ­
1500V • Nonzero crossing • Come5In 1 
or 4 chdnnel verslon 

79-282-1 ASSM. S13.9S 
Bare Board S6.96 
79-28'-" ASSM , Sll9.9S 
!I.are Board S24.9S 

6502 MPU, 6522VtA, 2716EPROM, 2114 
RAM slngle l:JO<'rd computer. S ,iglo 5 
volt power supply al 400 Ma. Two lo· 
dependent 8 b[I 110 ports wl h hllfld· 
shake lines, RCcontrolle<l l MH1croc1-,, 

Complete documoniallon. 110 line~ u"" 
50 pin edge con MC \OJ Dal a an<I ad· 
dress ilne5 are not accesSible. Mod. for 
2b32 is Included. EPROM is not lm:lud· 
ed. 1K RAM. 2K EPROM. 2 UO'pcrts. 

80-1~ Assm $110.95' 

Z-80 MICROCOMPUTER 

Z.f!O MPU, Z.80 PIO,. 2716 EPFIOM, 2114 
RAM single board complllot Slngf 5 
volt power suppl~ al :ioo Ma, TWo Ill· 
dependen t e b1 1 1/0 porlS wllh hand· 
sliolle One$. RC controlled 2MHt clocK-

Complele documenlatlon. 1/0 I Ines use 
50 plh edge connector. Oala and ad· 
dr~g Hnes are 001 accesstbJe. Moc_for 
2532 ts lnolud11d, EPROM Is not lnclUd· 
ed IK RAM, 2K EPROM. 2 flO polls. 
8~80 Assm. $129.95 

CRT CONTROLLER 

This lntelllg nl ORT Controller use~ an 
808.5A CPU ;.nd llfl 82751nt8ll ral ed CRT 
Co1Hr0Uer. ll le.al~•(IS; 
• 25 Mne11 (BO chafJilneJ 
• 5ll7 dOI me.HI~ 
• Upper & tower cue 
• Two 2716'G (controller & char, 

gaoeratorl 
• Smlal lnlc!f Cl! RS232 II TrL 
• 	Saud ra l!!"s or 110. 150, :JOO, 600 

t200, 2400, 4800 and 9600 
• Kcyboo rd scann ing sy1!l!!m 
• Ur1ene0ded ~o~board roqulretl 
• Uses + SV : 12v Power Sllppllff 
• Does !'Qt ha•e ll'l'Phlc capablUllas. 
Oocum1mtal1on l11cludB• p1og1am 
!Isling ~nd composite video clrcy II 

Bare Boatd oril~ IWtlh aoc/ 539.95 
2716Cliar.Gen. A7 519..95 
27l6 P1ogramA12 519.95 
irn;ASC11 A12 ~19.95 
11.34 MHlllTAL SS.. 00 

Th is board ca11 be used to a!ld a video 
dlspl~y 10 you1 AIM or o1hor compulor. 
II C<Jn also, wll h lhn addlllon o f a 
pa1 aU&I keyboard. 5V powers1,1pply a11<1 
>d1>0 monitor, be used as a home corn· 
puter , II 1t10f run Tom PUlman'• Tiny 
Baste , The 2716 onaruo ter gen will pro­
duce 25fi lilcS chPrac1e1s. ASCII uppar 
and lower case and graphic characlers. 
ihe 44 pin upanslon oonnec1or can b11 
u~ toa.dd up lo SK of memory orex! ra 
llO pctls. POwer teQ111remen t~: 5 voll• 
aoo MA 3 walls. 

Oocumenlallon lnclu<les schemallc, 
pa rts llsi, connec: lc• pin ou ls, and 
11ourco llstln.g lor video dlspll!.y al)d 
Monllor .• Conlrol characlOl' re11ponse: 

H baokapaae 
I up one ltrie 
J ll"ll lood 
l c!Qar screen and home 
M carriage ,eturn 
U forward space non destructlv11 

Tlia cu~er Is I lashing underll118 1yp1t. 

B2·1«IA aesm, W/O EPROMS $1~9.95 
C/1a1aclerGen. A7 -S 19.95 
Tln~ Basic + Moni tor $39.95 
GPIO Parall~l Input $ 19.95' 
ea re Bo£1rd wIth doo. $ 79.95 

JBE I MICROCOMPUTER 

J BE's7.75x 11.756502 base Mlcuocom· 
puter has 1he ~aJ)llclty '°' 15K o f 
EPROM, ~K ol FIAM, a ParaHel Ports 
arid 1 Serial Port. Monitor and i lny 
Basic are also ava ilable. 

Boil! veralons Include sockets for 
27rns nr 25328, 8 l6p1o scckois lot llO 
ln1erlaclng and a 0925 connect.or lor 
R$232.. 

All address ond clnla 111100 are t>roughl 
olf llwboard lo Ihe SO pin edge con nee· 
tOt, tSlmllil• to the Apple JI btJs) 

Tluboordalsofe turnspcworonresol 
and CH!l(llte lr11ertece. 

e1-0JOC Fu11y 
l'Gpulalod 

81-0:iOM Parllally 
Populated 

1716EPROM 
lwrth nny Ba~lol 

.S399.9S 

$299.95 

$ 19..95 

Sln{l le board laige sca le lnlegraUon 
Mlctocompuler, This 4,5 • 6.5 bO!Ud 
uses Ihe6502 Mlcrocompu1er, Iwo a.522 
VIA's JOU! 2 ·~ A.A.M 's. 2516. 2716 or 
2532 EPAOM The lllly buffe1ed 221~4 
pin bus Is ~lmllar 10 1he KIM ". SYW , 

and AIM · expansion connector. The 
lour 8 bit 110 porls ccnnecl through 16 
pin dlpsaokets. Thi~ board was do!l gn­
od for conlrol and 15 d~al lor Personal 
Dnd OE.M u•11. 

• 6502 MPU 
• Two 6522 VIA·s 
• FO\lf 2114 RAM'S (2K ~y(e&) 
• One £PROM 2515 or 2532 
• Crystal cl-ocl\ 1 MHz 
• Raqu[rcs 5V 1AMP power 
• 4.!'i x 6.5 cmd 
• Power on re~e I 
• Fully buffered.e~pandable 
• Solder mask.,both sides 

Us~ our l\pple II Computer, J BE 8522 
l'at.altel lr>terface cind a11d EPftOM l'ro­
gmrnmer H "deve,opmcnl sy5lem for 
SLIM. 

B1 ·260A Assm, S19!1.9S 

PHERIPHERALS FOR 
SUM 

RAM EPROM Memory (32K) 
91·330A Assm, W/0 Memory $99.95 
91·330BB•re Board $49.95 

It Slot Mother Board 
B1.:l20AAssembled S99,95 
81 ·!l21l8Bllfl!l Boar<! $49.95 

24 Hour R1>~I Time CIC(:~ 
ll 1 ·3501\ Assembled S149.95 
BHS<lBBareBcard S 49.£15 

Analog 110 lnhtrhc" 
81 ·036AA!s&mblod S1!19.9S 
81-0369 Bare Board $ 49.95 

12 Port Pa raOe' 110 (&-6522'$) 
62-0J6A Assombloo S1BS.96 
82-03e8 Bare eoard s 49.95 

Tll'y Basic + 
MoollorEPAOM $39..9S 

Q JOH BELL ENGINEERING, INC. 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC, • 1014 CENTER ST., SAN CARLOS, CA 94070 

ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

SEND $1.00 FOR CATALOG (415) 592-8411 10% OUTSIDE U.S.A. VISAWILL CALL HOURS: 9am . 4pm ADD $1.50 FOR C.O.D. 

BYT"E NonmbCf" 1982 581 

http:S1!19.9S
http:S19!1.9S
http:connect.or
http:C/1a1aclerGen.A7
http:lnlll.11


Verbatim® 

Floppy Discs 

CALL NOW- TOLL FREE 
1-800-328-DISC 

Dealer inq:uiriBS invited . C .O .D. 'sand 
oharqe cards aacepted. 

All orders shipped from stock, 

within 24 hours. Call loll FREE. 


N-( 


North Hills Corporation 
3554 Rollonq V•ew Dr . 

Whlld B~or Lake , M N 5 511 0 
1-800-328-DISC 


MNC~ll Callec t 1 -612-770.0485 


Circle 491 on Inqu iry card. 

18085 ZBO 

Structured Assembler 
Get the benifits or high le11el 
programming with the efficiency 
of assembly language 
Fea1v1e· 

PASCAL-LI KE STATEMENTS 
AU TOMATtC INDENTING 
RE LOCATABLE ASSEMBLER 
LINKER GENERATED LISTINGS 

CPIM $149 
TRS·BO $149 
IS IS $329 
Spec•fy d!So Size/den51ty • CPU ma~e/model 
Cnecil · MD!ley Qn:19r • Moster Card • Visa 

BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 
DALLAS, TX 75240 
(214) 255·9347 

Clrcte 57 OfJ Inqu iry card. 

ELIZA IS HERE! 
A.T LA$1't A FULt. IMPUMliNll.TIQ;l or ll':M! Dr~ E.L.tZAi 
~OQ~rf\ It flCW i1 11&Jllbl11 ' D run a11 't'<>l,.lt ml(.tQCO!ftO'lltd 

Orui.o: ,, MrT ." 1"6. ruu flH !Jft;cMrna lh. "ii'Or1d'S "'"t 
Ul•br•}ed.art~ICiaJ l" t~• GetnOn•trl'llOft OfoOfillft l!J..IZA 
• nah-d1r~1~ IPJ~l~t•P'• I ...... 0 ll:nlfy1•.1 aa.dl S1•t11""'m Ml 

!_~:f,!1~=f1i~r=d:=~:~==I D!qwmllon 
~ned ta "'" a.n • LHv• "'6mlnirnt. WV. ~ i¥tl'J11rtci b•n 
w1t.1va1l1bh! •o IHl1Mt1""11I Cor!:!p!Jl91 ust11~11a~c..pt 1.., gt••ll¥ toltll)pir.I 
i:iawf'l -......skins tlc.IOng 11!'1• Hrtf\IJ!ki. llOl't ~fit+cf'I; ~•at lhO wtgln1t 
"'oU'•"""t<I l1:1Clt'l•llli0 

Now, DUI' ,.,,, llll~CllC:O"'P11tie:r .,..., 1gn PQIM'Ul"GI 1M FULL P<l\lo"" 
H d ra11111t111 1111 itill~t••MOf:t or 11!11 ;:ir~nu Is Dialftf otre.rw II\ !flt 
u1Mad~C1rt pMCI a• .onlr I~ AmJ ti '1DiO Wllnt 10- tlinO o~ tto.. ,,.. 
dan u (Oil tac.'1. hilt to do mor"'' wa Will lrocJUW ll'tt "'m111•111 
SouK. ~PO* ~ly S:zfl 1.001t1CMJ 

Otatt)'Ol/t~yliifEllZAk>d i a.nd'f0Ull'M¥tt•g.a1111~rlbo"" 
to 'Hpond w"-n 'f'Cill hou ~ti n,. ·01ie1.,.. ~e• '-'" w. wft,lt ltds 
c:om~r r of yOVJt ctn Kllwill";I ~ 

l!ltzA Ui AlfAJLABL...r;; IH THE ,OLLOWIHG OJ~ f'.OA..UTS: 

I 	 Suowua •~n...,,1.~w11'clt" .. C"l'M•1.Md ~IW9 
I,., fQll' ILu:A C()tJ • .IDO l lCI b ~Didi B.-&e-IO jCJ,,J1q 

~ 	 a~"""Cl'' J.i h>"ilr.pt!l-fl~ ll'l1""Z.flO$o1~a 
l~l'dlrE.l.tit.A..COM·1D1t UOID1~1B~-&tl klu.n:::• 

l 	 ~ ·.. ~ tor •oot•U...-11\A~f\AO.U*"G()OS.)i! 
~-. PJa1.... r1.. • •0\fUO IOf.~l ~tOI 

.. !li '• •lloUl•D•6411: l(IM ......,...l(;o"'DUI.. 
1711 ~ PfolKlitO· F ... • .oa UO to, ~ewh.• l)A.'S1C lciw ru 

!i ••ISllC.llblO-I WIClfilCO"!pl.fllff 
lJ\iiD.-P1..t~Q,1Ui · llOll"Rl)6o1 ~"""°"' 6.ASIC40$Cuit.. 

ARTIFICIA.L. INTELLIGENCE RESEARCH GROUP 
92 1 '~OOTM l -" JOLLA AVf f.tUf 

~ LOS AN. GELES, CALIFORNIA. 90Qooi • • 
L.::_J f"1 l 3] ,g~r.wi (213) 5Sl·HU 

MC,, V•S-' •!'Id C>tE.C*<S ~~D 

Olrcle33 on Inquiry card. 

TANDON 

BARE DRIVES , 

100· 1 .. - . ... .. .. .. 199.00 


100·2 .. - .. .. . .. •. . 265.00 


100·J ... . . .. . .. .. . 259.0D 


100·4 ... . ......... 366.00 


848-1 ............ . 388.00 


848· 2 ... .. ........ 498 .DO 


ANGEL'S 
COMPUTE~ PRODUCTS 

(213) 891-5546 

Circle 27 on Inquiry card, 

3M Scoldf BRAND 
AT SUPER LOW PRICES 


WE WILL SHIP YOUR 

ORDER WITHIN 24 HOURS 


AND WE PAY THE 

SHIPPING CHARGES 


. COO ACCEPTED 

DEALER INQUIRIES INVITED 

CALL TOLL FREE 
800 922-8193 
1N CAUFORNIA 

Clrole 439 on Inquiry card . 

Bu:11ne11 ECIJC'.,;lllO.fUH Gr'llph1q; 
G\lm"11 M\t$lt Sc:111nce 
Ul11lit1as ~1•8He F in.on«> 

l lO•Ary di.flu 2 &. .l ilr• morod Q lt1ig0111:t >'Rd new 
dl1 1 Iii ((it11mel !i (U1MlthesJ, 6 fG1i.pt-iicsJ &. 7 Cln l "gcr) 
If S.S9 95 imt:h WI'¥ lllY mlll"a? 

Order direct l rom this ad and Sova up 10 $135. 
Suy dis~ library package 1, 2 & 3 and 9e1 a 
specfal bonus d ~s~ FREE - over~ programs 
for $179.95 + shipping. For best value, ge1 
all 8 disks IOf $349, poSlage prepaid , lo< OY81 
.llll o f our b1>sl pmgrams a.I 65~ e~oh l 
Call new tell t ree, 1-800-327 ·866~ 
Florloa; t -305-987·0065 
6JOO H.aydi 151 
H11-11)1wQQQ. F4. 330(:.t 

Clrc le 30 on Inquiry card. 

DISCOUNT DRIVES 
Apple II Dfsk Drives .•.•...... $295.00 

Controller . , .. •. , _ ..•........ S95.00 

Tandon TM100·2 5Y•" 

di s TRS-80 . • - ...............S.269.00 

Tandon TM 100-4 s•r. " 

dis Zenith ......... ..........$369.00 

Tandon TM848-1 8" ....... • ... S369.00 

Tandon TM846·2 6" 

lh lnllne di s . ..••.. . ... •.... .$479.00 

Tandon TM603 10 MB Wini . , . , $910.00 

Tandon TM603E 14 .2 

MB Wini. . .. . . . ........ . . . . $1010.00 

SASJ Interface . . ...... . .... _ .$125.00 

Xebec Control ler . . . . _ • ... ... $349.00 

Elephant floppy disks sslsd S16.95 (bo"J. 

o! 10) 

" ALL f loppies discounted & 100% 

guaranteed" 


UJHDlESRLE StJPPUEAS 
D~• . B.O.S .S. Inc. 

P.O. Box 22428 Carmel, CA 93922 
Call (408) 373·0320 

Chc1e 45 on Inquiry card. 

68000 
DISASSEMBLER 

An easy to use program to cre ­
ate source files from Motorola 
S · fo rrnat tiles 

The DISASSEMBLER runs on : 
EXORmacs under VERSAdos 

and IORIS 
VAX under VMS 

and UNIX 
NORD under SINTRAN 

8" SD diskette $ 200 
Pascal source on reques1 

NorSoft Consultants 
Veungsdatsvefen 1 
3600 Kongsberg 
Norway 

Clrcle 157 on Inquiry card. 

Gotacomputer? 

Get a Giltroni\'. SeJector 
Switch. 
11imin!llt ut1pluggin& and rl' PIUFJ.ll!tg iour Cl't!s, 
1M'l'lpl1L-rul11, ' 'Id rno1km Ellmlntc ~petc I•~ 
dupliotlon nf imrrc.onul't:lioo trMdwa:r Cilnat'tl 
1l1r'' components IO Gillr(lnix Scl('(tnr " 'ilch 
#SIWI. TbI'll select !'"" coni~tlon "i th ~ ~m1pl~ 
turn ol the di:d. Ortl Si<J in 0 1'.:M q11:rntlti · 
A lonl1or1n~ optJn lil'illlll.bl~- Full 1 )1'"Jr wurr111~· 
on :Ill Glluoulj unl~< . 

SWITCH TO Glll'llONIX• 

~11.'iim~~~ 
!/.hlY£1til AL 1~'1"£.aF•Cl " lllObtJC TS 

910 Sao Mlonlo A••-· P1lo Alto, CA 9~303 

Circle 199 on Inquiry card . 

http:S.269.00
http:t'<>l,.lt


(M~ KIT 
BASIC UDI 

;r;"' 
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:r 
0... 
0 
Cl ... 
'<t THE BIG BOARD PROJECT: Three years in lhe works. and maybe loo g ood lo be true. A tribute to hard h eaded , 

no compromise. h igh performance. American <lngineerlng t The Big Board gives you all the most nee ded ci 
..... computing leatures on one board al a very reasonable cos I. The Big Board was designed lrom scratch lo run the... la tes t version of CP/M" . Jusl Imagine al l !he oll · the·shelf sotlware lhat can be run on the Big Board wl lhoul any
0 
a: modilicallons needed! Ta!le a Big Board , add a coupl e of 8 Inch d fsc drives. power supply , an en cl osure. C.R.T .. 
0 and you have a lotal Busin ess System lor about 1/3 lhe cos! you might e•pect to pav. ... 
UJ 
u FULLy SOCKETED! FEATURES: (Remember all this on one board!) 

SIZE: 8'.'1 • 1 3 ~, IN, 
SAME AS AN 8 IN. DRIVE. 
REOUIRES: - 5V @ J AMP S 
· ­ 12V @ .5 AMPS . 

~ 
;> 64K RAM 
..... u Uses industry slandard 4116 RAM 'S. All 64K i • •••Hobie lo lho user . our VIDEO 
c[ and EPA OM •~c1lon1 do no l m8ke holes In •yi!em RAM. Abo. •ery spec ial CM• ..... 

wu tftkfn In the RAM arrioy PC ta~oul lo ellmtna te potenllal nolse and gll1~hes . 

0 
z 
u 

Z-80 CPU 
U.i 
11. 

Runn in g al 2.5 MHZ . Handl•• all 411i RAM relret h ~nd supports Mod • 2 
0 INT'ERUPT"S. Fully bullo red and runs 9()90 sof1wue . 
a: 
:::> SERIAL 1/ 0 (OPTIONAL)UJ 
0 Full 2 channels usi ng th<! Z80 S10 and lhe SMC 8115 B"ud Ra le Generator. FU LLz AS?321 For synchronous or asyn ehlonous. cam mulllcat ion.. In 5ynr:::hronous< 

mode, the clocks can be lnin•mll ted or recei•ed by a modem. OoU1 ohonn•ls con
:.c be soft yp tor &Ith-er dot.ei·communlcarion or dala· le rmlnaes:. Suppo rts mode 2 lnl::i Price lor all partA 1rtd con'f'.ecto": S4 !f 

BASIC 1/0 
Consist at 1 separate parallel port (Z80 P IO) for use with an ASCI I encoded 
~e;b0 01d ror ln pul. Ou tpu t would boon tho 80 • 24 \lldeo Olspl,y. 

BLANK PC BOARD - $149 

24 x BO CHARACTER VIDEO 
Wflh 1 crisp, lllcktr· lr"e dl~plny lhat looks o.lremely sh arp .,...n on 1moll 
moni1ors . Ha rdware s.croll an d lull cu rsor c.on•ro l . Composite video or'Split video 
and s.ync. Characler s~t Is supplied on i 2716 style RO M. mSlklng cu.s.•omlz-eod 
fon t!i eat.~ . Sync pu l •l!!S can b£! any d1!11• red l~ngH"t or pDlulty. Video m11y be 
1n werte d or tru~. S J: 7 M•ttti:t ~ Uppe•- A L.ower C3$~ 

FLOPPY DISC CONTROLLER 
U•<>• WO t711 controller chip wllh a TT~ Cal o S• parolor tor enhanc•d 
r~llablllty . IBM 3740 compatibl.,. Supports up lo tou r 8 inch disc drlv1tt Oltet:lly 
compotlble wllh $1andord.Shugar l dri•e• sue I\ as theS A800 or SABO i. Drl • e. con 
be conrlgu red lot rerno 1e AC oll -oo. Ru"s CP/ M' 1.2. 

TWO PORT PARALLEL 110 (OPTIONAL) 1 

Use• Z-80 PIO. Full 16 bils , luny buttered. bl- dlrecliono1. U•er selrclablc hond 
shake polorlly. .Set ot all porl• and connoelor• ro1 porolfol 110: 519..95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-HO CTC. Can be conligured •• a Counter on Real Time Clocll.. Sel o l all 

Iris: S9,!l5 

CP/M' 2.2 FOR BIG BOARD 
Tho populor CP/M ' 0 .0 .S . lo run on Big Board Is 
•••Hable lor .$ 159.00.The blank Big Board PC Board comes comptete wilh full documentation 

(including schemat ics). th e characte' ROM, the PFM 3.3 MONITOR ROM . 
and a diskette with the source of our BIOS. BOOT , and PFM 3.3 MONITOR . 

PFM 3.3 2K SYSTEM MONITOR 
Tho real f)oWer ol lhe Blg Board 11'!s In lls PFM 3.:J on board monnor. PFM commandt lnc:lud11; Oump Memory. BoolOP/M ", Copy, Eumln•. Fiii Memory. Tesl Memory. Go T o, 
Read nnd Wrlle-110 Port.s . Oise Read (Drive Trac~. Sec lor) , and Senreh. PFM oecup1e1 one o• 111 e lour 2716 E.PROM locations; proYlded . 
l·BO ~ti a Ttodema1ik. o• Zllog. 

Digital Research Computers
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271 -3538 

PRICE CUT! 


TERMS: Shipmen ts w i ll be made approxiinalely 3 to 6 weeks alte r we 
rec eive your order. VISA. MC, cash accept ed. We will accep t CO D's (lor 11i e 
Big Board only) w ith a S75 deposit. Balance UPS COD . AddS4.00sh1pprng 

USA AND CANADA ONLV 

' TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE ORIGINATORS OF CPM SOFTWARE 
' "1 TO 4 PIECE DOMESTIC USA PRICE. 



••••• 

cc650Z 
C cross compiler for the 6502. With 
the exceptfon or three minor teatures, 
all faci lities of the complete C lan­
guage are supported. Outpu t is sym­
borrc assembly language and Is easify 
customiied to existing assemblers. Thfs 
cross complter has been in use tor over 
one year. 

Host System: PDP- I I running RF I t. 
RSX·l lM, UNLX/V6, UNIX/V7; or 
VAX-I I runn ing VMS, UNIX/3 2V. 

~r addWonal tnformacion. contact 

~aneed 

~igital Products . Inc. 

170 I 2ht Ave. s.Sulto 222 • NiH/lvlli.,. TN 37212 
Ptio.,., 1615l l 83· 75lD 

t,;;IX- UNOOJ'/11 .,. Uild<m¥IQ ol llrll L.aoorot"'ln: 
lil'T- 1t, ~· tlM.i"DP ·l I, VM\ ilnd VA.'C'· ll .ar~ tJJ&ITUf1tJoll 
°'9'... Equi'f;m<ne C""l'D'"OU<Jn 

Circ le 13 on Inquiry card. 

MEMOREX 
Flexible Discs 

- j 

' 
' 

SPECIAL DEALER 

PROGRAM 


THROUGH OCTOBER 31, 1982 

FREE· 20% bonus on 511.,• Mini-Discs. 
PLUS - your cuslomer receives l Free 
Mini-Disc tor e\'ery 10 purchased 
through 12131182 . Call Collect .

(213) 89::4::i: 
• 9391 Remick Ave . 

Pacoima, CA 91331 

Ci rcle 464 on Inquiry card. 

STOP 
Wasting Mon.ey l We Have the World 's Most 

Cost Effec1 1ve Oevolopmen1 System. 

' i 

• lnch~GMi Ho:x kh ' .0. ii pow«H tul 
100% mactilnocodo odllor l 
dobuog1111r ulllHy prog111m l l"la1 
mPH coding for G-bll Mlcrt11 8 
OJ\•P· 

• Program Hom ceimmooo1e 
VIC. 20 1<~1>a.rd lr>lo bull1-ln 
4K ROM tm11u lalor 

• Jumper lo 'illOll ROM toekel 
• TM1 ~,rogram1 In c-lrC'V t1 
• Bull t-ln EPAOM ~togrammtt 

1nd ,p0wer JuDply 
• Burnt & runt E'P'AOMS fOi 

tho Commodore VIC.20, too 
• COmg111'1en1 tv1 l'Nlnoal• 
• Fllo EXPANSION POAT 

PROMOUEEN CART RIDOE ONLY $199 

Send ror Free 0roellure 

Gloucester Computer Bus Co. 
8 Brookl Rd. , Qloucaler, MA 011130 

1117-283-7718 
1-11.).& u.io MAJ,ElllCA.llD AC:CE ll' lt.D 

ca commOClort approved pnxluct 

Clrcle 511 on Inquiry card. 

1foAax·SC01 A 
SPEECH SYNTHESIZER 

- - - -
1/ottaxe!' 

................ 
$70 Each 
(5 or more, 
$55 each) 

Order in Ones or Thousands 
Thi SC·OlA Sp11ch Synth n im Is a camplltely seU­
canlalnedsolid stilt deYlct . fhl5single cfllp pbonell· 
cauy synthnlz11 conlinuou ~ sp11ch al unOmlttd 
~a~ b111uy. 

The SC"01A contains S4 dilltnnl phonemes whlell 
art accu sed by a 6..btt code. Camputer Interfaces 
and tnH0·1p11tll algQrlthms al u anll1bl1 tof prod­
ucl d1velopment . 
Vo1111; ts a rrademgr-. ot Feoeut Strr.Y W-or .s 

Call 1·800-645-3479, in N.V. 1-516·374·6793 
MICROM IN T INC . 
9 17 Midway 
Woodmert>,N v 

Circ le 22.9 on Inquiry card. 

RELATIONAL DBMS 
IN BASIC SOURCE 
FOR SYSTEM INTEGRATORS 

• 	CB-80 & RMA Sour« & RH fH"' for e.uy 

develo pment or CP/ M l\pplkalion S)"km1 


e Sepo r•1e o•t1f,.y1 f,Je<lorm : RETRIEVE. STOR E 
OPEN. DElHl , REPLACE & MOD IFY upero ­
1ions. l~.tv~ng more nu~:mOr)' ror .ipp il GUiOH 
p 1 u~nu n; 

• REl RIEVl dyn.imi illy Joini mo •e th.in oo 
•e,;u1a11 •nd .sorts 1ht!' 1e~vhs ; no )CCtll\dtJ1y 
l ~n k\ 10 1cconuruc' il,H.~ • ~tmmg dilM 

• Nurn~ric d•n.a I~ m.ainLajned In bln1t)' torm;n 
p. ro..d<ng more c•pully •nd n.,.1b1Rty •h• rt 
1 ~pu:-41l ;)[I.ASCI I w111e11 1~ 

• 	14 BIT 111tcrnal record nurnb"°n oil ltipw up to 

16 M ILLION DllMS rncords per ,.1.1ion 


CP/ M , CB·llll & RMA 

h ,uJmurl uJ Olgi1..1 Re~.tr c:h , Inc 


Basic System & Adminimation Pkg - $350 
Query & Aggregation la nguages - S150 
M3nual for All Software · S25 (refundable) 

Telephone fo r Complete Rtochure 

Applied Business Concepls, Inc. 
PO Ho• Ul>b4 I Rothe• let , N~ 14b'll 

(716) 262-3999 

Clrcle 31 on Inqu iry card. 

SPECIAL SPECIAL 

~ l~l 

(I) > 

c: 
0 
~ 

Clrofe 512 on Inquiry care. 

SMITH-CORONA TP~1 

DAISY WHEEL PRINTER 

• As~ abou I Qur 

dl$~Unl cotolog $575 
MICRO TECHNOLOGY 

7617 t•onnoe Ave.. Son O o ~go . CA 92037 

(714) 457 -2149 

Circfe 291 on Inqu iry caret 

T~~A',... __, __~'i-=-;THE SORT 
G<e'rw:rlll Son an<d MHJI' Utillll' 


C r,.a111d o d 1tth-e. l1.1 lar th• l8M P·1-raon.aJ C 00tt1ut•-r 

s~ 

THE SORT SORTS: 
• 	~. P/\SC/\l. FORfRN' 

Coeot.. llnod ~tU~Vlfll """"' 
• ,..qi..o:~r•""'1ftl.lih 
• , l"tOn'h ri r91nr.rn! h1.111•m" •"~~ 
• 	 l or.Oroml'T1ond•t41~l'H~tut 

UJif9tr 1'#1. ~Nd........ 
• hu- t"om'EfP.IOl~d.141\'1!164~mllJlf!• I 

C"!lf'VC'J.'"'"'~Pllftlt#JSll 
• ..1.1wrrw.l;11rul .., 1"~d<'lt• 

"'tP!f'tl'nU.l<it'lt 
• 1P111t1.tePvir 1.;111.,11o111in11r..,....,11~1 

• recoTd H lec:1ion 
RrQlllfft 4' I< u.:1 ..,,..., ""'"' °'"~ 

Al"' OMS SOFTWARE DEVELOPMENT SERIES 

A PillSCAl SCRED'll 't /W.t;:~ K r ft'fl .,m 

0 P"'5CAL DOl.IW..E PRtC100N A~OTH,..lt.1it: 
PACIV!Gf lin(HOllo(l ~ P.-..c.al 
lnti31" •rnMrrur: =1H~ "' l::' biu.' '"811 

C. ll't1Ul'V PA-Cl<ACa~ u_...,,., "~ miM'­
~C:'IJ~4111Jft ltf'ft •ewffll _.. 
I G. Sc11 flMoM M'ld N!C ..b• 

S,..ndl tird -. r wllh rll«k... 11'\11..• ~rd lf t I'll 

ORGANIZATIO AL MANAGfMEJ'\"T SVSTEM5. INC 


l Oi.ckM\. Covn , GI'• '" Attt1. "'4d UD!i1 
fltU1 h(i&.901 1 

MO residents includ• 5% ...1•• In 

Cfrcle 513 on Inqu iry card . 

$$$ 	 $$$ 

~ DIPunch? ~ 
Dtf"Un"rh Con..-l!'rl,•ofl K1h -~I ,.,.e•p ro..i SAVE MONEY. 
SA\ll SIO• AGl SPA Cl. SAVf rtMl 0 ' Pun<o C.•• 
o re irngii.. eeu~d \G yo ..i (On q1.11 , ll -;, o t·((lro telr A 
~ofel)' m-ole ol••rof•O"'t " er1t~'Jon' ra ll! t vcu u~., borh 
11de1 o• yowr tt or S U :Cl.Of-t! d !i•NGlf. SI DE O 01,& ttUt'1' 
C ci,.v• f1r r'llJ I ho • of d1lk.1t~ltu w 1tl mcme ~ha" PD'; lo, 
111oc.h 0 / POJn.t h l•' • H\l b-Re1r11 fn 1c111r Kit t1rcu111:11111~ 
p-ot l ,~ r'n Hvb Ro-;"1 i 1r1g 10 h1.,1b opirtPOr'l ljl • Or\. 
!!.IGt!'Olt! l e-h ,o:u 1 ep&o ,~ rOVI ~.~ '°' dOMIO'(led \ief"' f \ 
lndi<ole rowr t.tJ.Tem co nl.g .. .-ttt o •d e .. 

o . O I Pi.iri(h ( i i A - ~ ) ~.. .. d 11.. ~• l •Q; ~ 1~, r.• 
l"-P"P•e. Ala tt . C9.M 4()il.0. frcn hnJ 

b 	 D/ Pvnd1 '-•IR - ~5 •:.,. d r1¥t11 :!.. e-q ~ • °" I!' ,. 
Iri;os. 80 rM od I Ill}, 11-M. 0..born .. , Z'l'n••hJ 

r: 	 0 / P-u"th l(d C - 1r d• lv1n A eQ • l o~ u 
IAl•o,. Zen~ I hi. TA'S aoMod 11f 

d. lob<J1 - jlOO p<1 I 
r W r•1'f! · P-torr(f S• l ""' it • ~ - I100 pct J 
4 tfwbdl'e 1nfoi(IE! ' ( 11 j j.~ "+ 
g . w~t,. hmJ01ur K'•• ,a... ~ 
h Hw h- b111 lotui1 kin:gi1) 14. "I - f ~O ~H1' 
~ H1.1b-Re1n lo• t1!t illoQ• (! I - l )(J 'P'-' I 

Oi'\k S!eevn (3 \Ci"") - j I 0 P<' I 

o;,~ Sla-.. et (8...) - po pu\ 


A.d d 5' ,h1p,>1""Q & lrrio"d t~ g lr;;r f'CI ( ,., i i ~ o•dr• 
'"'"•""'~·,..1 ~( . Ml. & (he•\110~ '"''' ""'m e l e>• S&~-t f:tiQ.I OM 

ltltA. , ,. , Qdd S<lrro\. I Q• !wr'ld ( h~tl 6-' "llOl"Hrf cM•.h~ •e. 

D/ Punch Co. (88-11 )
$ , .0 . hio 7·Cl . N• """1i>nHhh, MA Q"JJOl $ 
S To h t6l7J ~i110 hi., 499 100q O Hll S 
$$ S: ---'-'9a_i_o_'_""_"_"'_"'_••_P_•'-"'-""-- $ $$ 

Circ le 510 on lnqUlfY card. 

http:0/POJn.th
http:A~OTH,..lt
http:rir91nr.rn
http:P�1-raon.aJ
http:o�t1f,.y1


" Double-Density Disk Drive $249 

ave $500.00 Dual 8" Disk Drive Sub-System Kit - $695.00 Assembled &Tested - $795.00 

Printers on Sale 
NEW EPSONS with GRAFTRAX-plus 

MX-80FT with GRAFTRAX-p/us samu d• MX -110 wu11 
lnc11on t~ed anrJ pin teea 

PR M-28082 MX -BOFf w GRAFT'lAX ·tJlus ' 5539.~5 

MX - 100 wllll GRAFTRAX-plus rJ2 1232 co1um11 
c.or1espondr:r1c.~ QLiaMy. 11p 10 ~s· paJJar . '''cr4on toad & 
ad1usruh1e pm Jeud 'B x rB do t tniJ tr ' 1< BO CPS 
PA M-28100 M~ - rOO w1GRAFTRAX ·,:i ru s S729.9S 

PAA·270114 Stm~ r frfledaoe SS4,95 
PR A-27088 Semi •nl f 3 21< bu/for 599.95 
PIV. -27081 Apple car<J 539.95 
PRA-27082 AppJc canJe . 519.95 
PRA·27086 IEEE •ll8 car<i S.S9.95 
PR A-27087 TR.S -BO csOlfl $24.95 
PRA-27097 GRAFTRAX· filu& 80 $59-95 
PR A-27197 GRAFrRAX·l)lus 10!1 $64.95 
PRA-27090 MX -80. Fr urm t neaa $44.95 
PRA-27190 M~ • IOO p rin l nooo $49.95 
PRA-27083 MX ·BO (IUOOr> c~n S1 l .95 
PRA -27101 M . roo r1C.t}an only S!l.95 

BETTER THAN EPSON ! - Okldata 

Mlcrollne 82A 80 132 r:otvmn. no CPS. 9 • 9 dot ma1r1., 
ff1ctuw food. pin h1ec1. ad11Jslable lroc ror ltJFJd roprrotian 
nm1dlas. 4 oarl form~ utJ fo 9.5'" ·rwde. rear & oouom roed, 
IJ[)r.;er ,ear Dor . ~00"'~ rJvfv crcJe ·200.000.000 c.narac1tu "'m' 
Mt.•.!d. l>J ·d rr@c,,ona t·logu: se0Jo:m9. bolh .nrlal & p.atBI~" ' 
tnfotl•cu Included. franl prJneJ ' ""Och & program oonlrol o l 
10 dtUeHJfll form /fitngrhs, use!'i mti•pun$•V8 .spool rvpo 
fib/Jon~ . davb le ~wdrh & cor-,r:fttr1set:J cnanetttt'&. rrue /Ok'fi' 

c ase de.scerider& d. gta(Jlttc~ 

PR M·430B2 Frrc/1on & ""' toutJ . '. $479.95 

Mlcrolln11 B3A 1321232 column. IZIJ CPS . fo r111J vp to J5 " 

wu;Je, 1~movabl• rracfor. p/m all f/rn loaluru• 0 1 4ho B2A 
?RM-43063 .,.m FReE lr8 GIOf sng,95 

Mlcrollns 84 1321232 ~atvm11, H1 ·n~aat1 ?DO C PS, //JU t101 
g1rtphrc.s !;),µ1tr m . plus "" ll~B leawrot. ol lhtt 83A 

PRM -~J084 Ce1rtro111cs 1Ja1a l/el $10~.95 

PRM-43085 So""' w•lft ?I( {J1Jf/n1 $1149.95 

PRA·27061 Appto ca1d . $39-95 
PRA-27 042 Apple 001110 .. .. $19.95 
PAA-27iiB7 TRS·BD c;ablO .. $24 .95 
PRA -4:1l141 2K tu .SIJBad r.· u,faf card S99.95 
PRA-43082 HMO< 11raphlC! ROM• 821. . $49.95 
PRA -431iBJ 1-lt- graph,c,s ROl.4s 8'3A $49.95 
PRA-43086 rrac,or op1,o;1 for 82A $49.95 
PRA-4:1l180 Eu rn rtbt:Jons pJi·g. al 2 $9,95 

8023 DOT MATRIX - NEC 
100 CF'S, proport lanBt $pacmg. hr-rfl5rJful1on !}rophlcs. 

currupor1d!mc9 qu~my prrn4mg. bH11feclianal 4raclar & 
l r1c rm11 laed 
NEC -8Q2JA 8013 p11,a1/ol s.499.95 
NEC·8G2l· 01 002J ril1bon $11..95 

TP· 1 LETTER QUALITY - SCM 
'2 CPS dat!iy wf1cref pnntor Jr om Smm1 CororuL 
PR0-45101 CenlrOn•c• parallel S648.95 
PRD-45102 RS-232C •anal 5644.95 

LETTER QUALITY PRINTER - Jade 
U.sfJS slandard da1.Si' wtitwls and rJDtJon cartr'clfJ611, 16 CPS 
f)r-dlrectronal pnrr1mg1 strm•·ll'u lomttt1c ·p.tJt:JtJ' loader 's;ngle 
~neof o r tan tolrJ/ ro1 1~115 µ11eh, up 10 16" papor. 0.1/fl-ln 
fJO•Se suJ){Jt6JSiOn cover 

PRD· l1001 Conuonrcs pmallel ~-~ 
l'RD· 11002 RS-'l32C serrof modal S989.9S 
'PRA-11000 r,acwr Option S189.95 

KSR DAISY WHEEL - Anderson-Jacobson 
t..eue1 Qt.1alir'J' cammvmr;ar1an$ - ,ermmaJiponrer w1(h I f.JI/
'f'P'h"'"'°r .ic e-yLMai1d, 30 C PS D1aoto p r m1 mecnan1sm, RS­
?311nr91,aco Jncludcl lraoprlmo-1 .t ta r1dw1tr.daJu('e ca.srars, 
'D l 'nl whttti f, rd:JUon lrio /lun fOfN1 ~ ra11aa1d (Ua.cto,- IOed 
?p tJ0111H} M-ctorr rotur1.115horJ iN,rn 30 cMy wsrraruli" , s n1opfld
111i1gru conoc1 
?A0·99100 ~J KSR ptrntor S99S.OO 
PRA-99200 Trar.IOI oplmn S1 50.00 

PAINTER PALS· F.M.J. Inc. 
De!k top 1Jrlnlv1 stand l!rtd conOnuou5 lo1m papor holder_ 
PRA·99080 lor MX-80, I.IX ·BfJFT. Oki 82A. NEC $29.115 
PRA -99100 /a, i.o:- ,OD. 0 . , 83A & 84 $34 '95 
PRA· 51910D lot killer qusJJty orin lsr:; $49.95 

51/4" Disk Drives IBM PC Accessories 
Tandon TM 100- 1 suig,e •s1dod aa,1hla·rJ nsir y ~8 fPt 51 2K PC/RAM STACK · Hammond 
MSM· 551001 ;~!H 95 " ~ lor 5199.95 ea 

II IJ•gfJ QU:Joty. l 11g1t dansuy mnmo1~ u 1Jafu 1or1 ooard 101 

Shugarl 5A400L ~111g,o- ~"mi1 ao11b,c·mms11~ ~o trii<J{.j ~our PC. cooJ-own1- rull~O l o OPi!'fB:fm r,, ' utt pa1 Hy t:l1tttJc1r1g . 
llrll<ltJe stacliffrig SOCliHH:S , '1'1J>mdablv from 256i'< fO '5 '°1K . 
l>IDRIVE. troglr spned RAMrf1SA so ftwo11e 011/v S25 00 wlllr 

Shugat l SA455 na11<:111e duuUf!1 MducJ 4Q 1Pt 2561( or 5121< boBrt1 pu1cno;o 
MSM- 104550 SJ49 95 ~~ 2 101 $3Z9.95 M "'EX-256DOA l56K dHMlb lOd & f0$ 1Dd S79S.OO 

MEX· 51200A o l ZI( •S$0(11/JIOll & fOSWll S99U5 

MSM· 104000 i2J4 g5 ~•· ? lor $224.95 eo 

Shuyart SA465 noll-~ r.l"fJ c1011le·$raert 9{l TPJ MEX-25&DOS MDRIVf cl1J• emul•lor S25. CO 
MSM - 104650 5.J99 95 ~· 2 101 $379.95 ... 

Tandon TM100-2 dQubl// ·S>OIJd dOulJlD•ODO&lly 46 rPt 
MSM-551002 ;.29~ 95 ,,a 2 'o r 5269 ,95 u 256K PC/RAM • Hammond Engineering 

• Uia1 1uoanaa1Jl6 from 641<. lo 2:>61<. . $ame n•gh quem~Shugar t SA450 aout.JIU•.s1dad do ublO •danslly .J5 'rac>r 
stt.tnC1ar cts as me RAM Sloc:k aba...e. de:;1gnud to~ m~c1fum 

MSM- 104500 )349 95 trn 2 'n r .$329', 95 ea memorv rupans~on requuements 

Tandon TM100-3 j111gtl)·! 1tJucJ am1Dfa- rftmsay 96 TP f • MEK-64000A 841< a~rnmblerf & lmtrad . $299.95 

MSM-551003 S~9• g5 eo -; lor 5269.95 ea MEX -128DDOA 1281< assambJat1 & re.ind $399.95 
MEX -192000A 1921< a.ssemaled & to>10<1 ... $499,95 
MEK-256000A 2561( as$embier1 & resladTandon TM100· 4 dotJ(Jf&· iiHlfJU dou1Jle·dUrtt;1ry 96 rPI $569.95 

MSM-5510[14 $394 95 ~ 2 lv r 5374.95 ~· 

MPI 8 · 51 ..S-rr19 fo-.s•CO'd UoutJle · £1fl1trWV .JO lti~Cii 

MSM-155 100 $ ~J4 95 co 2 for 5224 .95 •• PC/ SASI RAM - Hammond Engineering 
Tllrft6 DQMd• ' " Cfll>. 25BK ol RAM RS-232 a•ynchronom 

MPI 8 -52 aaublo-••ded daubfe·l.ltinsotv 40 l iac/4 senal mrerface. and a SAS' (Sn119srt A!sot Standard 
MSM- 155200 ;J44 95 ua 2 lor $334.gs •• lrHorfate) fJa'd da.,. lrHed-:rr: v. 

IOX ·600DA PCtSASI RAM 51095.00 
MPI 8 -91 "mg•e -»doo doutJlo·aOflsllv 77 hae• 
MSM· ISs.:100 )369 95 O• 2 lor S3Sii.9S H 

MPI 8 -92 da11u 1a-&111.i1 aouDIO ·a n""V 77 rrnol< PC EXTENDER CARO • Compulel 
MSM-155400 ;•o9 9!> Ufl ., lor $459.9.5 OI HJgh Quamy p.i tender r..arct t11mn fr" conneCIOr.5 '"'IBM PC 

lJUS. 

5•/," Cabinets with Power Supply TSX·3-00A A & T ""'" connac•oro $42.96 
END-000216' Smgte cab w pr.J w•H ~ LJ(JfJ l't' Sti9.95 
EN0-000226 011111 caDo w ' OO~'llm sopp(\' 594 .95 

WIRE WRAP BOARD - Compute! 
Hrgne.st quaM>"·· e..-lremat~ ~Of~llflltl p1010 iyp1ng board w it h 
gotd p/aled ca1d er!go lo r /Bl.I PC.8" Disk Drives 
TSK-J10A Pmlo b0art1 $59.95 

Shugart SAB10 half· s1 1n Sfl'•gle ·t,aed </ootJl rJ ·dl.'11}Hy 

MSF· 1D8100 S424 95 ea 2 far S394.9S ,,. Jade Bus Probe 
Shugerl SA860 IM lt ·5Jl fJ d OUtJle ·SlcJmj doutJfU-<16f'IS'' 'Y 

MSF-108600 , S574 95 oa 2 fo r SS49,95 •• THE BUS PROBE - Jade 
Shugarl SABOIR sJnglo·s1dod aoulJJe-dens11>' 1110.oa11sl• 1t S-100 Olagn0>lfc AnaJy1ar 

MSf· 10ll01A SJ94 95 a 2 tor ~89, 95 oo Sa your comp~ rer ts ao1"n A nC1 you do11 1r na va an 
oscJ/tosc:ope, Ana you don·1 f1i:lve- a lront p;wel. You ' re 1101 

Shugart SAB51R do 11hle· s,aed dO L1DJo~ dons#~· arono - mmH compuuus have 1ne1r occasmna! bad aay~ Bw 
MSF-10851R ss:;..1 95 1\0 2 lo r $529.95 ea wunoHI magno!JlJc; eq11tpmem ''"c" a!i iin o:u;Jfloscope 

(t>i.pan:u~ot J 01 " lronr (Jlfntil (D ~'(JDnl,'tlCf) . tr csn b& lfr>fy­
Tandon TM848- I 5 •nfjUJ•&ldlJl1 DDllbJe -den tfW• ·fflltJ 

[fl/f1cu1t to P""'"°'"' mo i0roOJom E'tlan J/ you ha~e an
MSF·5Sll481 .. )379 95 ea 2 IOI S369.95 •• 

a1rta,.•df.!1 bOerd ~"'""a 5uperlasl logic fJrt>Oe. yo{.t earn see 
nrorfJ lhlJfl orJu .signal at il trma. You ' r.a slue~. fl!JIH?Tandon TMB48·2 i1f'JU0f.U·SH10d dou{JIO·dBtl UJUl·fme 

N o , i:tnyrnOrO: J tlO tS' proud to OflrU UUf CO! f·OlfOC/llf6 
!:aolw sori lo tfie problv 111N me1Jt10nr:!d at.mve: THE BUS 

Oume OT·S rJooblfJ·?tcfod dol1bl9·dun:fty PROBE. 
MSF-750080 $524 95 "" 2 lo r 5498.95 ea Wlrn1he1 vou' re a hot,byisr wm1 a c :.nranJ(ruo·us Jr.luge or a 

liold lechmcum Hilth Mt rwi1ous compwer owner tueallun g 
frfllsub/11/l/ M2894·63 ClouOfO'-.!:tded douliJa·l1ttn$llY you I iHE BUS PROBE $peer!s yO<lf 

MSF-5SB482 S494 .00 t:>B 2 tor $484.95 e• 

rlown yollr ll~ck. 'll lln<
MSF- 289463 ~494 . 95 ea 2 !or S474.95 ea 1ep;m 1m1s rnmarkabfy. J11sr plug tn THE BUS PROBE anrl 

ycm'll be alJls 10 saa a/llhe IEEE S-100 sigrrnl.io Rc 11 011 THE
Siemens FOO 10{}-8 ~ ngle •sUJ1UJ dOL1l>lo ·dO/t5 ily BlJS PROBE allows ynu to see rnpuis ou tput~ memory
MSF-2D112il . . _ $274 .95 ea 2 101 5249.00 ea rrmos ;mrt wrll~ . lnsHLK:llon ' e1Ches. OMA &h,onnol5 

vecro re'CJ 1n1crrupts. a 01 HI t>l t Wide data tran:!ifers. plus llHt 
th roe llUS supply YO ll•gM 
An oo-boatd pulr.u geoernror C"311 p1ovld~ fepfU 1t1ve tes.ol!i 


I 1ruorrup ts. or W311 Ma.te-!!i , t or 1rou bltio sl'looi.tig 


Disk Sub-Systems _Jade TSX-2.oos Bare boar<! , . S59.&5 


Dual Disk Sub-Systems 

Handsome met• I calJ1M r will! moporllona/ly t>ai.ncltd "" ~~= :~~ 1~ T - · · · .. · - • ·' · · .. " · ' ' !:!:·:~ 
flow sy.r~m. wgged dual rlrrvo powar rn11p/y. fJOWOf cuOI• · · · · · · • · '·' ·' · ' ·' • ' · · · • 

k.u pnwfir sw1 rcfJ. 11110 cord, lwse holdar, coallng fan. fl aver· -··......... 
tnBf r'1 btmr fou r. rJJI nec n!-i:silfy hardwaru to mount 2-R'' d i!t lf ~ · 

dmn• . power"'pmy...11r1 for1. doo•no1 111c1ri<1•"11"•'"""'0 I Place Orders To/I Freel 
Ouat f!' Sub·Auambly Cn/Jln•I Continental U.S. Inside California 

EN0-000420 B... catJlnal $59.95 I I 
EN0 -000421 CaOtfl6f kif , $22500 800-421-5500 800-262-1710 
EN0 -000-431 A & T . . . . . , .. , . . , .• $359.95 I Fo1 Tnc~nlcat lnqw 1 .. or Cu&romfir Service cat/: I 

tr' Sub-S.Y•lem• - S/1111/il SfdfHl, Do"bl• D•n•ll'f 213-973-7707 
ENO-OOCM23 Kit w /2 FD 100-BDs . • .. - . . .. - , . SlHl!i.00 I I 
EN0-000424 A & T w1; FD 100-80• .. .. - . .. .. S795.00 ~ ..,,.._ I • ~ 
ENO·OOO.C33 Klfw/:!. SA-801 R' $999:95 I ---~ - ....-
eNo.oooo• A& r w12 sA-eorn. . . t11ss.oo Computer Products 1 
ENO - - - ~~s::::.~~'eHd~~:~:. r:,e~u~~M9~~:.~. I~~~:~s!;,'8..,";; .~ ~o8~tJI• Sld•d. Ooubte O~n;~~205 •• "~eg~-~~~t ca . . i
EN0-000427 A & T w l 'l D T-Bs . _. $1424 .!IS " ·~-~ " · ·~ ·• ~ • 
END-OOCMJS l ilt w.' ~ 5 A·ll5 I ~• , ,, 274.!15 from qu t1~ed 11rms 4 Mtl lutlons. Mlnlrnump._ld .,...., $15 I 
ENO· OOCM37 A & T w /2 SA ·851R$ $'1474 .95 

1
Cafl lom11lreotclon1sac10S'fo%1ax. E•pon custotn6/lloulsi0ettte 
usorC•nad• plbOSODdd lO'l> toa11 prices. p---~ I 

Pr/CH m~y llo • llghlfy hlg~or OI 0~1 1ulall locellon• - PIHl8 tubje<:I to chan114' Wllhoul notica. Shipping II. handling charg"5 

confoct Ille sroro tn your • rs. for eratl pricing. ~U-·ilt••••••lil
Circle 233 on lnQulry card . 

http:t11ss.oo
http:SlHl!i.00
http:sigrrnl.io
http:Hrgne.st
http:da11u1a-&111.i1
http:S3Sii.9S
http:51095.00
http:s.499.95


Disk Drive for Apple $289.95 

Modems 

SIGNALMAN - Anchor 
0 rnc1-connac1 nurom•lle Mswstlortglnate • alec1lon. JOO 
Baud lull duplo•, 81111 103. lncludas RS·,32 cable 
IOM-HOOA Signalman ... .. .. .. .... . , . $89.95 

SMARTMODEM - Hayes 
SopM111calad airoc r-connacl aulo-answ 1Jr / aulo- clia l 
modem. /ouch-lorrs 01 pu/s8 dialing. RS-232C lnlarfacs, 
programmable 
IOM·5'00A Smorrmodam . . . . . . . . . . .. . .. . $2:24.IS 
IOK · 1SOOA Hayo• Chronogroph $218.95 
IOM·2010A Mlcromodam II . . . . . . • . ... $l28.85 
IOM· Z012A Tarmlno l PIO'Jflltn /or MMll . , ........ SU.115 
IOM-1100A M1cromodem JOO . , . . . . . . . . . $3S8.95 

APPLE-CAT - Novallon 
So/twara selec raol& 120Q or 300 Bsud. r:lirecl conneCI. au10­
an•w•1/au10 -dlal.lovch d pvi•• dialing. au~/lia 1 y 3- wiro RS ­
232 C s.tJ rJs' par' fo,- p r1mtJ1 

t0M· S232A Savu SS0.00 .. .. .. .. . . .. $324.95 

1200 BAUD SMARTMODEM - Hayes 
1200 and 300 11aud, all Iha faaluru of Iha SIBndord 
Smartmodom plus 1200 baud, 212 comoalit>lo. fl.J I/ or llal l 
duplax_ 
IOM· S.500A Smar/modem 1200 . , . $599.95 

1200 BAUD AUTO CAT· Novatlon 
21 2 ~uw Cal. 12004 JOO baud. au1o d la//an•worl dlseonnac1, 

l ED rnndou l displays moda. •nafogldlg/tal loop-bock snll 

to~ I•. us•blo with mulll· llne phone•. 

IOM·5231A 212 A u10 Cal .. . .. ... $649.i 5 


Video Monitors 
HI-RES 12" GREEN • Zenith 

15 MH< ()andw11h 700 I/nos/Inch, i'J T graon phosphor. 
~witchal>la 40 or 80 columrt.t , •m•/I, /igt11 -weig1>1 & porrao10. 
VDM-201201 1../$1pr1ce51119.95 . . , • , . . , , , .. , S1 29.!15 

12" GREEN SCREEN • NEC 
20 MHz bandw/dlh. P3 1 phospnor u/lra · ll lgl1 ru&OIUllM 
~ l ctao moniror wlrh audio. 

VDM -651200 Oolur• mod81 $199.95 
VDM-851260 fconomy modal .... ' . - $149.'5 

12" COLOR MONITOR · NEC 

Hlg/1 roso1urlon color monllor w111> a1.1dlo. 


VDC-651212 Color monilor , . . S~9.95 


NEC-12020 RGB color mo.,llor • . . . . . $889.95 


13" COLOR MONITORS · BMC 

18 MHl RGB A compcn11le vldoo color morrllorE. 


voe ·421320 1:r RGB Color . $388.15 

VOC-421310 1:r· Compos/le video $329.15 

VOX-' 20090 RGB card for Apple . $149.95 


COLOR MONITORS - Amdek 
R&asonably priced color vldao monitor~. 

VDC-80130 1:1·· Colm I .. ""' .. . " ... .. .. ". $379.95 
VDC· I01320 13·· Color II . . .. $894.85 
IOV·2300A DVM boord lor App/a .. •.• .• .• . . .. $199.95 

AMBER or GREEN MONITORS • Jade 
High rasolullon 18 MHz compoct vldoo monllors. 

VOM ·751210 12' ' Ambtir p/!os~/tor . . , .. .. ". $149.95 
\/DM ·751220 I 2" Gro • n phospho r .. .. , .. . S139.9S 
VDM· 750910 9" Ambor pho •phor .. , $149.95 
VOM-750920 9"' Graen phO!.phor .. , . . ... .. $139.95 

EPROM Erasers 
ULTRA· VIOLET EPROM ERASERS 

lrt••P•nsi•• er eser3 /or lndu• lfV 01 flome 
XME-3100A Spoctron;c• w/o //m er .. S69.50 
)(ME..:J101A Sr1octronlc4 wllll 1irnar , .. . . . . , $~-50 
lCME-3200A Economy modal . .. .. .. .. $39.95 

Single User System 

THREE BOARD SET • SD Systems 
4 MHr Z· IJDA CPU, t;.jK RAM (opllonal 251iK), sorial//Oporl , 
paralte.t 110 po11, dout:JJe d e.n !iJ fJ• d ts lt- con ,roJJer. CP/ M 2.2 8 
ma,,uat .rnr • .1)'$tt?m mol'I JIOr, con trol & d1agrrost1c ~01'wa10. 

lnt:lud•s SBC-200, &<IK E:~pancto RAM 11, Versa lloppy II. & 
CP/ M 2.2 - all tloard$ a'e auomblod & los tod 
Soard HI with UK ol RAM . S109S.OO 
Board •el "filh 256K o! RAM . .. ......... .. $1 2.!15.00 

Apple II Accessories 
APPLE DISK DRIVE • Fourth Dimension 

Totally Apple campallble, 143,160 by••• par rfrl•e 011 DOS 
J.J, ho/J· lrack capabllrly · read• all Appl~ ooflwars, plug• 
rlg/11In10 Appl& corilrollar as second drive. DOS 3.3, 3.2. 1. 
Pascal. A C PI M compatible. 

MSM-123200 40 Traci< add 011 Apple drive $289.95 
MSM·123200 Contro!Jer with free DOS 3.3 599.95 

16K RAM CARO - lor Apple II 
E•pand your Appro JI lo64K. u>0as language cord, lull I ~0~1 
warr•nl y. Why spend Sl75 .00 ? 
MEX-16700A Savo aver $100.00 , . S69.9S 

Z-80 CPU CARD - for Apple II 
T~-v compu,ers tn one, Z-BO d. 6!i02. more man doub.tes nm 
pO ~o,o9 1 and pOleriH·1JI o t yom Appre , lr'l t;. lud&.J Z-80 CPU card 
CP!M and compta re manual ser. 
CPlC-628.DQA A & r With sof/waro , . . $249,95 

APPLE-CAT· Novation 
Solrwar~ suleclabfG r200 or :mo baud. duec t connect. a11to ­


answe1/auta ·dlal. auxiliary J- wue RS2'32C irnrtal PD'' tor 

!JOn ter. 

IOM-5232A Sa•e Sti0.00"' $325.95 


8" DISK CONTROLLER • Vista 
New !tom 1/J5ra CompufrJ r. ~mgta 01 do11b11i 5Aded, 5m9lo or 
double dnr>••ty . cvmpBllOlo wirn DOS 3 'l•3 3. Ps.~ca l 4 
C P 1M 2.2 Slll.l(IMI & OutttO comMliblO 
100· 27DOA A & 7 , . . 1499.9S 

2 MEGABYTES lor Apple II 
CtJmploto pacMago rnc.lude•: Two 9" do111>le -denrny rl1.•li. 
du~tu , V,5ta doubltJ ·donsov 8 did: controller. c.bbmoJ 
po.,,er suppty, & cables. DOS 3 2r3 3 CP1M ? 2 A PliScat 
compul lblo 
1 Ml>!l•B yle Potc~1 110 Kii S149S.00 
1 M"i11Byla PIC~• lll A & T $1695.00 
2 M<1g1 By11 P1ckl ge Kit ... $1795.00 
2 M t!QaOyl• PICMlgo A 4 T S1 995.95 

VISION 80 - Vista Computer 
00 columri • 24 line vidoo c~rd fo r AtJplo II, 1;'8 ASCII 
c:harachUJ . LJpp-Pr and Jowar es:o, 9 ,_. 'Odofnnttn,. wtrl't3dot 
desctJnrJar~ . .s f,wdard du'a madu1 rur mmat c<.mlro~ code.s. 
DPI M Pa•cal & r-orlran compo1 ro10 . 50160 Hi 
10V-2400A V1s1a Vl>•M 80 . $299.95 

CPS MUL TICARD • Min. Computer 
Three c:Mdli rn onef Rea' Uma cloc"lc e/emJar , .semi/ 

mtarl aco. & paranet mturfaca - au on Ona c: rJ"1. 

10lC-23DOA A ll T .... 5179.115 


HI-RES GRAPHICS CARD • Genie 
tn renlgartt p1inrtn rntar-taco fj1HJ comro' cord artow5 lun tugh 
r~oluOor graJJf11c3 and .scr.:nm Oumps... 
IOP·240SA Ganie for Epson . " 5119.!15 
IOP·2410A Gun10 for 0~1d1IB $119.&5 
IOP·2415A Genie lot NECt C. /Ion .. 5119.9 5 

Power Strips 
ISOBAR - GSC 

lso1010·.s. & ptQ I D~I& fOU r i.iotuabltJ tlQr..i1omt.tnl lrom nigh 
lfOltaf} E !1p,ka5 A· A C lino .no;:4io, 1nnur.u11tt 1salauu1 gro u11f1'. J5 
amp c1rcu11 o'•alier . U.L 11.ied 
EME· 1151cr.J J &acA-et $39. 50 
EME-115105 4 •oclfer S49.50 
EMl:c-1 15100 Bsocl!e r $54.50 
EME- 11511 0 g _.ocl<or rackmouni . S7U i0 

Single Board Computer 


SUPEROUAO • Adv. Micro Digital 
S1ngJ8 tJo a1d. 5landard .:'i 1le S- roo compulel 5>-'il(Bm, .. MNt 
Z-HOA sJng1a or double den51t ,_- d~.s ~ caru10.tser for 5•,~ " or ,g ~ 

drNes , 64K RllM, eM.tentJetJ a"Ot("SJ~'ll\1 . 1,.1p to .al( or f PR"Q.V 
2 sen1.11 & Z para1101 110 fJO' tS. real l imo rmouuJJr t:JocN. CP 1M 
compuflbta 
CPC -l080QA A & 1 $724.95 
IOX -4232.A SuT10/ /i D nt.Japier 52 9.95 

Z-80 STARTER KIT - SD Systems 
Compf()JB ~·e.D nJir. rcx:omputof wdlJ RAM . ROM I 0 
keyooard. di:;pJay . )i/urJQD aron. 1111wuar w o1AOoc.1k 

CPS·J01 00K 1<11 wllh vrorkboolt $2911.95 
C PS,. ] 0100A .r. & r wufl wor~ooo' 5469.95 

AIM·65 · Rockwell International 
Comp,ote 6502 m1c1ocom~ute1 ~ltl 1W aipfldnumerrc d1$pM~. 
ru rmtH KeytwMd, & 1n~uuc11cm mnnunl 

CPK -50165A 11( Al~l-65 S424.95 
CPK-50465A 4/i AIM-65 5474.95 
S FK-746D0008f 81( 88oic ROM S64.9S 
SFK -64600004E 41< auamlJlor At1M $43.95 
SFK- 746D0020E Pl/65 ROM seu s 
SFK -74600010E For lh llOM .. $64.95 
5fK· 74600030E l1i.11ar1r Pasco/ $9!il.95 

PSlC·D30A Pa••Or .<upptv $84.95 
ENX-D00002 Errclast"6 554.95 

SPECIAL PACKAGE 

4K A IM -65. BK ea..•c. POWOI .<u~f>IV & Ort•IOOUIO 


Sp&clar Packago F'•lc• . $649.&5 


S-100 EPROM Boards 
PROM· 100 • SD Systems 


2708. 2716. 2732 EPROM 1"09romm~r w•lh ,;ollwaro 

MEM -99520K Kit with soltwar a $189.95 

MEM-9SS20A A & T wll h sa llwa •a S249.95 


PB·1 • SSM Microcomputer 
2700, 2716 EPRQM t' oa1a with OfJ·lj{}aftJ arngramma1 

MEM -995101( 1(11 w t/II manual . 1 154.95 
MEM-91l510A A & T wrth mormal 5219.95 

EPROM BOARD • Jade 
161< or 321'1 uoes 2708 or 2716 F.PROM! 11< 0011ndary 

MEM·16230K 1<11 w /o EPROM5 .. $79.95 
MEM -16230A A 4 T .., l a EPRO As , . . . 51 19.95 

S-100 Video Boards 
SPECTRUM COLOR - CompuPro 

FuU-fw1ct lon color graptuc~ bot.trd, LI{) ro 8 coJor~ . 256 .11 J9l 
groph•CO. PD/Hiio/ 110 pall OK AAM 
IOV- 1870A A & T ' s:i..e.95 
10\/-1070C CSC S39B.9S 

MICROANGELO • Sclon 
/Jllf•·hlgh-1eoolut1on 512, 480, 256 co lor or olac~ & wl• //e S· 
100 vldfi O board 
10'1· 1SOOA A & T . 5799.95 

S-100 MotherBoards 
ISO-BUS • Jade 

SJJnnr , ~lmpftJ, ana 011 StJltJ • a boruu mothorbo ard 

6 5101 (5'1.'' r 11'1."I 


MBS-0618 8tJrtl bOtjlrJ ... $22.95 

M9S· D61K Kit .. . $39.95 

MB5-061A Ad r $69.95 


12 Slot (9'1." • tJW'J 

MBS·121B Bora board 534.95 

MBS -1 21K /( i i S69.95 

MBS· 121A A & T .. $1 011.9S 


18 51ol (1 4 'J,'' • s>f0'" ) 


MBS-1 118 Bare board 5S4 .9S 

MBS·18!K /(Ip S99.9 5 

MB5· 181A A& T .. . $149.95 


ACTIVE TERMINATOR · CompuPro 
A lruo mol/tur's /lu lpo• 


TS)(-100A A & T , .. $59.45 


l'ricea ma.v be s lightly higher at our retail locations. Pleo.ae call th a t1 iore n earest y ou for local price and a vailability . 

Circle 234 on Inquiry card. 

http:S149S.00
http:2.!15.00
http:S109S.OO


-

S-100 CPU Boards 
8086/ 8087 - CompuPro 

HI rn1 B or ro MH; 80116 CPU Wit~ ptol{l~I0/15 /O• 80111 & 
6()130 
CPU-705iOA 6 MHr 8006 A T . 562~ , 95 

CPU -70520C 8 h HI 8086 CSC U64.95 
CPU-70530,A w//h 8081 A & T . Sl22~.95 

CPU-7053CC WJll1 11087 CSC , S1455.9S 

8085/ 8088 - CompUPTO 
Uol/18 II 16 Mr.PU•. sl•n dard 8 b11S · 100 b" • 1•P ro 8 MHr 
RC~ '>Se-l 16 Mepabyles ol memo•r 
CPU -20510.t. 6 MH1 A T $3911.95 
CPU -20SIOC G 8 MH• CSC 5497.95 

CPU-Z - CompuPro 

<' 4 MHz ll!<IA CPU :lo'"' dtlClr&.. r"IJ 


CPU-JOSOOA P 4 MHI A II f 5"279.95 

CPU· 3CISOOC 3 6 MHl CSC 5374.9S 


SBC-200 - SD Systems 
4 Miil L·8iM CPU w1r11 $erial ! /Mia/le/ .I 0 I~ RAM. BK 
RUM sp/JCO. n·rori1101 PnOM "'cluttat1 
CPC-30200A A 4 I S391l.95 

THE BIG Z - Jade 
2 ,,, • MH~ ~w•lchab•e ·80 CPU DO••d Wllit ~eoal I ('), 
3ceo•,.od~ ro~ 2708 n ta 01 2732 EPnOM 1Jmul 1 le• 1111m 
1S ro%00 
CPU·.302019 801 IJO~rd .. ma1111el SlS,00 
CPU -302011( Kil w1l/1 manual 5149.95 

CPU-J0210A A & T Wllh ma11ual $199,95 

CB -2 • SSM Microcompuler 
2 f)I • MH1 Z·BI> CPIJ l>Oatd Wiii> pro mon lot "" IO 8~ al 
110 01 41\ o l RAM Ofl tiOafd, <nl 11Cfod aa1J1n1m1g IEE£ S · 
100 lrom IJ•lfl~I C(lmf)ariote. 
CPU-JOJOOK 11 1vllh ma,.ual • . . S229..95 
Cl PU-JOJQOA A & r Wiii! mam1al S27US 

2810 Z- 80 CPU · C.C.S. 
lo• 4 MHZ Z-80 CPU W•fhS611all 01)0!1 & 011·1'0i11/llJIOllJl<l/ 

PROM '"'"' panel oompill•bl 
CPU..J04DOA A & T 1~11/1 PHOM $289,.95 

2820 Z-80 OMA CPU - C.C.S. 
4 MHI .l·OO CPU IJ011/d Wlfl'l 2 !i611BI I 0 po11s & Ceriflr/1110• 
p,u I/el I O poll ••parara ttaia & i lillUs "°''~ OMA t1tt•-'I' 
cn.u11 c11rr•~1~~t,/)Jc 
CPU·30420A 4 11. r wtf/i mariual SS69.95 

S-100 Disk Controllers 
DISK 1 - CompuPro 

B'" 01 5'1, " DMA d••" oon11olle• sm9re or dO~l.>le cttm•ll~, 
smglu 01 douotc >1doa, 10 MHt, 
100-1810A A & T .. 5449,95 
100-UllOC CSC .. 5554,95 
SFC-52506SBDF tr CP. M 2.2 lot z eo $174.95 
SFC-525Q65115F B'" CP•M 2.2 for 8086 5299,95 
Sl'0-54158DOOF O<l!i•~ t.rngla u~&r $499.95 
Sf0 -~158002F OOS!J mU/11-11'61 $849.95 

VERSAFLOPPY II · SD Systems 
Do.d~te densny r11s1t comtollO't lor 11ny como,nal tafl ol fP.4 
fl/Id 8 ~mgre or aoutlle S<dOd, 1n1tlog phaoe·lor:ko<I loop 
dnlH 11tt1<1rnro1 •ec101ecl m rerrupls, CP M 2 2 & Onsi.J 
COllJ!Ml•blo, CMirol d1agnosl1c •olrwaro PROM 1/IC/1Jdo'1 
100· 1160A A & r W•lh PROM . $359.9.5 
SfC·55009047F CP ·M 2 2 w.111 VF II S99.95 

2242 DISK CONTROLLER · C.C.S. 
5 ' ," rn B" trouble do•WI d•sh cCH111oller wltll oll·DO•rd boot 
loaaer ROl\C, lrtHJ CP!M 2 2 manual ss1 
i00· 1JCOA A r •111 /h CPtM 2 2 S.999.!15 

DOUBLE D • Jade 
H111n re/1utJlllJI do11bla dct1$1ly c/J!~ corr/roller wr1 /1 ""·l>o~•d 
l ·BOA ;J1mlla1y (>lmlar port tEEE S· IOO, c n lu1tcl1on m 
1rnJttHJ~(1( UHOrnJp dtNIJll bU.$ 

100-12008 811 lloard & ndwr man $59.95 
I00-1200K /(/I W'lldw• & SI/WI man . . '2:99.95 
100· 120DA A a T w lldwr • ltw r man . . . S325.SS 
.SFC-59002.00 IF Cf'IM 2 2 w11h Doubt/! D . S!tUS 

S-100 Memory Boards 
256K RAMDISK - SD Systems 

E•pan<foRAM Ill &xpandabla lmm64K 10 ?5611 u~/fl g641< x 1 
RAM c ll•ps. compal/ble w1lh OP IM, MP/M, Oa$ s. 
Cromemco. & masr olher l -80 N•serl sy•lem•, lunc1'011s a.~ 
11ill•·hl9h spoed cl/£~ dma w11c11 llStJd wllh opllona/ 
RAMO/Sil sollWB/e. 
MEM·6S064 A 64K A & T 5474-95 
MEM· S512BA 12BK A & T . • . $574 ,95 
MEM·55192A 192K ~ T . S67~ .95 

MEM-652S&:A 2o6K A & f . ,. $774,95 
SFC-55009000F RA OISI\ sf/WI C:P IM 2 2 $44.95 
SFC-550090001' RAMDISI< wi/h E'XR4M Ill _ S24.9!l 

128K RAM 21 • CompuPro 
Ila/\ , 8 bl/ Cit 541< r 16 t1r1 sl•l1~ RAM 1Joa1d I~ MH,_U bit 
atjdrt!l$',,t!J 
MEM-1281011 A T $16Cl9.9S 

MEM·liB10C CSC $'1794,95 

64K RAM 17 - CompuPro 
641< CMOS • la/le RAM t>onrt1, 10 AIH~ !cw p ower le~~ Iha/I of 
wlllf• OMA compa/llJle P4 />JI nddre~1ilng 
MEM·6080A 6~~ A f S549.95 
ME.M ·64180C 64K CSC $6911.95 

64K RAM 16 - CompuPro 
3?K, 16 Dll ar llJK • 8 lJU low powo1 11 ~/lc RA M boortl, 10 
MH~ 2'1 1..1 ai;ld11.ssrng 
MEM-:121BOA RAM 16 A & f S.598. 95 
Mi;M-32180C RAM 16 CSC . 56911.95 

64K STATIC RAM - SSM 
1EEE696 S-I00 <1a11(/~rd t/tJIOo/LM/ 8811. l~Ml-11 IGB•I u 
8H e fended i1drlfa..ss111g. dt!"1thU1 11f1f'1 ,,, 1~ Wt'ramcmts 
MEM ·54lDOA A II T S.499.95 

64K STATIC RAM - Mem Merchant 

64/\ •IRllC S.rOO !lA M Ca rel. ·l le 161( fJuoh lllJ Ill B MHl 


MEJrll -644.00A 64~ A d t . . 5499,JIS 


64K STATIC RAM· Jade 
Wil• now M , Bst•rrc RAMs /ully Jl ifJn<Hl5 IEEE 696 i!4 b11 
a:11enrted addri,.s1n9. <OOn.< RAMs. lcw•r J2 0 1 eni11e 
bOMd JJhBlllOmabre VIII EPROMs m~y /10 ~ubbed /or 
RAM5 any 2 s~gmen r ol upper 8/i may be drs•blud, lpw 
power t~prcal/y less lh!lll SOOma 
MEM-991528 Bare baattt S49.95 
MEM ·!l'J152K /(;I /OS! RAM S:99.95 
MEM · J21S21\ 321( kit $199.95 
MEl-4 ·561521( 56X ~•I . 5289.95 
MEM·641~2.I< 64K k•I $299.95 
AJ,sembl~d & Te•led _ add S5b.oo 

2066 64K RAM - C.C.S. 
f,4,11; RAM hoard w11h banli anti bftlc'1i ~OIOCt fw•hlCIWt(J 
fL,.1 cJ1uos tor Cromemeto Crom;., & Alpt_,, .Mu: tu 
MEM·64566A 64~ A r , S424.9S 

64K EXPANDORAM II - SD Systems 
ff p,.nn,J l_olo RAM />oat(/ Imm 16 rn 6-IK """!1 'I HI R/IA 
C.lt1ps 
MEM·16630A 16 A SJ44.95 
MEl-!·32U1 A .T.'K A .S f SJ64 .95 
MEM-4·B~2A 48 . A & t S384.9S 
MEM-ij463l A (H A T 5399,95 

MEMORY BANK - Jade 
4 /, H1S· 100 bM10 selectable a1µa1111ab/o Iµ 641\ 

MEM ·997308 Bare boatd w 11M1wo1 S49.9S 

MEM ·997301< ~" ""'"' no RAM S119.95 
MEM-327311< 32X 1<11 , $199,95 
MEM·li47lJK 641< ~,/ . $249.95 
Anembled & Tesled , add $50.00 

16K STATIC RAM - Mem Merchant 
4'.4Hz IO·POW•• srallc llAM bo11a, IEEE S· 10Q b;,nk 
~ciec/allle ;itldteH;iblo '" qi\ blO!'lrl , d••able·•blo In /I( 

se9men1s ellend~d addrl!umg 
MEM·!5171A 161< A f. T , ' $149.95 

S-100 110 Boards 
SYSTEM SUPPORT 1 - CompuPro 

Re1tl llm t> cll!Ck. three 10 011 1mervi1/ l/mers , dual lnrermpl 
C0111tolltm/ 15 le els). llfl 10 <IJ< EPRDMIRAM, R/;·232C 
sot1dl ~nanni1I p1oowoo 101 95 1 IA '9512 m•lh chip 
IOX ·1850A SS r A & r .,... ., ....... $:159.95 
IOX -18500 SSi CSC . . 5459.95 
IOX· 1855A wfl/1951/A& T . . ··"·. 5554.95 
IOX · IBSSC Wl ll'I 951 I CSC 565..SS 
IOX -1S60A w1lh 95 12 A & T •. , • , •• , • S554.9S 
IOX-18000 with 9SI;> CSC S65US 

INTERFACEfl 1 - CompuPro 
2 Sl)lllll 1 a porl> SIJ· 19 2K balJd 

IOl-181DA A & T S218.95 
IOl-1B10C CSC $18US 

INTERFACER 2 - CompuPro 
l p111at11rl 1 ~011a/ II "'1em1p1 11mer 

101·1820A A t r S218.9S 
101-1820C CSC S288.95 

INTERFACER 3 - CompuPro 
5 or8 ahnffllOI se11al/ Q fJ<>ijtd far Wt~Oll/JI dtl M /Tl[j/ll •USOf 
tYSll!I IS lij) I() 2~CIX II ritl 
101-1835A 5 tJOr t A & ( . SSS8.9S 
101· 183SC li pn1t CSC S628.95 
101- IBJllA 8 port A & f Sfi28.95 
l0l-1838C 8 /JOtf CSC $749.95 

INTERFACER 4 - CompuPro 
J 1er1al I parallel l Ce111mwcs parallel 
101· 1840A A & T .. $314.95 
101· 1840C CSC s.114.!15 

MPX • CompuPro 
MultH.JJOf I 0 mulirploxa• & 1nlermp1 t:onlfol/er with on 
1Joa1a 8086A·2 CPll & ~ I( rlf 161< ol RAM 
101· 181S,A qi( MPX A & T .... $U4.95 
101·1875C 4 MP.'( CSC . ., .... SSJ.4.95 
101· 1880.A 161< lr,l.PX A T ..$584.95 
101-nsoc 161< MP csc , S674.95 

1/0-8 - SSM Microcomputer 
Eight soliware prugr mmablv •e•tnl I O pon~. po - 19 21< 
B.aud, td al for rnuJtH~sm sysrams 
101-1018,A, A & 7 S469.9S 

1/0-5 - SSM Microcompuler 
Tl• O •ormt & 3 parnllel I 0 pofls, 110· 19,?K Ui>ucl 

!Ol · 101 SA A & T ... S789.95 

MPC-4 - SD Systems 
lnlal/lgrm14 -IJOr/ $eflBI 110 C;,•d. O.fl· /JOMtl z,80A , 21< RAM 
.rlK PROM area, on-00;<1l1 /r1m••wll. lul/y llullered &~rowd 
111tunupl • fovr CTC <:h'lnnelo add lo SD Boa1d sel /or 
powoiful mult,·usur .systam 
10l-151>4A A & T"' sollwaro $495 ,00 

l/0-4 - SSM Microcomputer 
2 """"'' O por/$ plus 2 oa,~/lel I 0 tJOrl~ 
101· 10108 Ba;e bon•d w manuol . S3!i,OD 
101· 101'1!K J(rr wrtn mafl/m/ , S"17US 

101· 1010A A & T ••11!1111r1J111RI . $249,9~ 

2830 6 PORT SERIAL - C.C.S. 
Sit .isynr.hm11011~ RS·2J2C seoal I 0 j)Or(s w111t 
prog1ammM>le llaurl raios 
101· 1040A A II 7 will! mon11~/ . $529.95 

2710 4 PORT SERIAL · C.C.S. 

f'our RS-232C sarlal /10 porl• wuh lull llant1511aklr>g, 


IOH060A A & Twill! m;mual . . . . . • . . . . . ~"319.!15 


2719 2 SER & 2 PAR - C.C.S. 
TwoRS-232C$et1al/ p por1s p1us 1Wo 9/lrlpar•llotl Opolls 
101-1080A A "' , Wllh m a11uul . . • .... U49.D5 

See page 5 5 .for ordering ·i11formati.a11 

Prices m.ay be slightly higher at our retaU locati.ons. Pleue call the store nearest you for local price and availability. 

Clrcle 234 on Inquiry aard. 

http:SSJ.4.95
http:Sfi28.95
http:S.499.95
http:56911.95
http:S.598.95
http:16Cl9.9S
http:S391l.95
http:5"279.95


' 

i 
I 

l 

EPROMS 

1702 lns 
2708 450ns 
2758 5V 450ns 
TMS 2516 sv 450ns 
2716 5V 450ns 
2716-1 5V 350ns 
TMS 2716 450ns 
2532 5V 450ns 
2732 sv 450ns 
2764 5V 450ns 
MC 68764 ( SV 450ns)

(24 pin) 

DYNAMIC RAMS 

T MS 4027 250ns 
MK 4108 2oons 
MM .529e 250ru 
4116-1 l50 ns 
4116·2 200ns­
4116-3 2sons 
2ll8 5\l 1sons 
MK 4816 sv 300ns74SOO S E RIES INT E R F ACE 4164·200 5V 200ns 
4164-150 sv l50ns711Sl24 2.90 745240 3.90 

745132 
745134 
74.Sl35 
7451311 
74Sl39 
745140 
745157 
745158 

1.25 
.49 
.68 
.BB 
.ea 
.54 
.98 
.98 

745241 
7'!5244 
745251 
74$253 
745257 
74525e 
745260 
745274 

l,39 
2.40 

.79 
7.39 
1.39 
l.39 
1.79 

l8.00 

RESISTORS 
l/1 WATT 5% CARBON 11.M 
Al.L STANDARD VALUES 

FROM l OHM TO ;o MEG OHM 
50 PCS. SAME. VALUE .0200 

100 PCS. SAM VA L UE . OE10 
1000 PCS. SAM VALUE . 0125 

74Sl61 2-75 74$275 18.00 
745162 3 .70 745280 2.90 
745163 3.70 745267 4.69 
74S16e •I .GS 745268 4.40 
745169 5.40 745289 6.90 
745174 .98 745301 6.90 
745 175 .98 745373 3.40 
74$181 4.40 745374 3.40 
745182 2.90 745381 7.90 
745188 3.90 745987 5.70 
745189 7.95 745412 2.90 
745194 2.90 745471 5.90 
745195 
745196 

1 .80 
4.90 

745472 
745474 

4.90 
4.90 

745197 
745201 
7 4 5225 

4.20 
12.90 

8.90 

745482 
745570 
74557.l 

14.9 5 1.r7. 5 

7400 SER IES lJARTS 

p.Y5 1014 s.es 
A YS 1013 3 .90 
AY5 2376 10.95 
TR 1602 3.90 
lM 6402 7,85 
JM 6403 a.es 

LEOS 

JL1mtio Red l O/l..00
JLJrnbo GrMn 6/1.00
J umbo Yellow 6/1.00 

DIP SWIT CHES 

4 ?oslt1or1 .85 
5 Posl\ion .90 
6 Posit ion .90 
7 Poslt4on .90 
8 Position .95 

E XAR 
XR 2206 3.75 
>(1=12207 3.75 
XR 2208 3 .90 
X R 2211 5 .25 
XR 2240 3.25 

RCA 
CA JOJO .95 
CA 3013 1.99 
CA 3023 2 .75 
CA 3035 2.49 
CA 3039 1.25 
CA 3046 1.25 
CA 3053 l.'15 
CA J .059 2.90 
CA 3060 2.90 
CA 3065 1.75 
CA 3080 l.10 
CA 3081 !. 5 
CP. 3082 1.65 
CA 3063 l.65 
CA 3066 .BO 
CA 3089 2 ,90 
CA 3130 l , 25 
CA3140 1.15 
CP.. 3146 l ,7 5 
CA 3160 l. 15 
CA 3401 .59 
CA 3600 3.45 

CMOS 
4000 .25 4036 .90 

7400 .19 7482 .95 7 167 2.90 4001 .30 4093 .90 
7'101 , 19 74e3 .49 74170 l.69 4002 .30 4098 2.49 
7402 .19 7484 .65 74172 5.90 4006 ,90 409\'l 1 .90 
7403 .19 7486 .35 74173 ,75 4007 .Z5 4~02 .90 

4008 .90 4503 .607404 .22 7489 '1.90 74174 .89 4009 .45 4508 J ,90 
4010 ·45 4510 ,907405 .22 7490 ,35 74175 .89 

7406 .22 7491 .39 74176 .89 40ll .JO 4511 .907407 .24 7492 .49 74177 . 75 401'! .30 4512 .'107408 .211 7493 .49 75178 l.10 4013 ,45 4514 1 .207409 ,19 7494 .65 74180 .75 4014 ,90 4515 2 .20700 .19 7495 .55 74] 81 2.20 401!'> .90 4516 I . SO
74Jl .25 7496 .6 9 74182 .75 4016 .45 4518 1.20
7412 .30 7497 2,69 74184 1.99 4017 1 ,15 4519 1.20
7413 .35 74100 ,99 74185 1.99 4013 .90 <1520 1.20
7414 .5 5 711107 ,29 74186 18.00 4019 .1\5 452~ L2 0 
7416 .25 74109 .45 74190 1.10 '1020 . 90 4525 1.20 
7417 ,25 74110 . 5 74191 l.10 4021 .90 4527 l.90 
7420 .20 74111 ,.55 74192 , 79 4022 1. 10 452B 1.20 
7421 .35 74116 l.49 74193 .79 4023 .35 4531 .90 
7422 .29 74120 1.19 74194 .es 4024 ~ 7:; 4532 1.90 
7423 . 29 74121 .29 74195 .85 4025 .35 4538 1.90 
7425 .29 72122 .45 74196 .79 4026 l .60 4639 l.90 
7426 .29 7.:!123 .55 741 97 .75 4il27 .60 4543 2.70 
7427 .29 74125 .45 74 1 96 1,32 4028 .75 '165 5 ,90 

4029 .90 4556 _907428 .45 74126 .45 74199 l.32 AOJO .45 4581 l .907430 .20 74128 .55 74221 1.32 4034 2.90 4582 1.907432. .29 7.3132 .45 74246 1.32 4035 ,85 4584 ,907433 .45 74136 .49 74247 l.25 4040 .90 4585 .907437 .29 74J4l .65 7'124e 1,79 4041 l.207438 .29 74142. .2 .90 74249 1.90 4042 , 75 BOCOJ .907440 .1'9 74143 2 .90 74251 .79 404J .75 BOC95 .907442 ,45 74}44 2.90 74259 2. 20 4044 .75 80C96 .90
7443 .65 74145 .59 711273 1-90 4046 .90 80C97 .'}0
7444 .65 74147 1,69 74276 l.20 4047 .90 80C9il l.15 
7445 .65 7414!1 1.1 9 74283 1.99 40'19 .50 
7446 .59 74150 1.35 74284 3.69 4050 .50 74C00 .35 
7447 .65 74151 .65 74265 3 .69 4051 .90 74C:02 .35 
744!1 .65 74152 .65 74290 .95 4053 .90 74C:04 .35 
7450 .20 74153 .55 74293 , 75 4060 1.39 74COB .35 
7451 .22 74J.54 l.3 9 74298 .65 4066 . 75 74Cl 0 ,35 
7453 ,22 74155 .75 7'1351 2.20 4068 .39 74Clol 1,50 
7454 .22 74156 .65 74365 ,65 40&9 .30 74C20 .35 
74-60 . 22 74157 .55 74366 .65 4070 .35 74C30 .35 
7470 ,35 74159 1 .65 7436 7 .65 4071 .30 74C32 .so 
7472 .29 74160 .85 74368 .65 4072 .30 74C42 l.75 

4073 .30 74C48 1.207473 .32 74]61 .69 74376 2.10 
4075 ,30 74 C'73 .657474 .32 74162. .BS 74390 l.69 4076 ,90 74C7'1 .es7475 .45 74163 .85 74393 1,30 4076 .JO 74C76 . BO7476 .32 74164 .as 74425 3.10 4081 .JO 74C8J 1.957480 .55 74165 .85 7ol426 .es 4082 ,30 74C85 1. 957481 l.05 7• l66 .99 74490 2 .49 40BS .90 74C86 . 95 

STAT IC RAMS 
3,00 
2.99 
9.75 
5.7S 
3.49 
7.85 
B.75 
7 .85 
6.49 
Call
Oii 

2.00 
l.75 
1,75 
1.75 
1.25 
1.15 
Call 
ca11 
C!U c.au 

450ns i ,8 
450 n~ 7 
250ns LP 1.5 
450ns 2.4' 

sons 2.6 
450115 l.7 
300nt LP 1.8 
200ns LP l.\'l 

55ns 8.9 
450115 3 .2 
3000$ 3 ,5 
200115 3.9 
250ns 9 .7' 
200ns 5.4' 
] 500~ 6.11 
lOOm 7.4' 
200n; Oi 
1 sons 1:.1! 
l 20os Cal 
300ns Ca 

= Low Power 

6500 
I MHZ 


6502 5.49 

6504 6.90 

6505 7 .65 

6507 9,90 

6520 4.35 

6522 .95 

6632 9.95 

li545 19.95 

6551 11.75 


2 MHZ 

6502A 9.45 
6522A 1 0 .95 
6532A ll.95 
6545A 27.95 
6551A ll.95 

l M HZ 
6502B ll .95 

74C89 4.50 
14C90 J . 75 
NC93 1.75 
74 C95 !.75 
74CI07 1.00 
7<1·Cl50 5.75 
74Cl51 2,25 
74C154. 3.25 
74C157 1.75 
74Cl60 2.00 
74.Cl61 2.00 
74Cl62 2.00 
74C163 2.00 
](IC.164 2.00 
74.Cl65 2.00 
74Cl73 2.00 
74.Cl74 2.25 
74Cl 75 2 ,25 
74CJ92 2.25 
14Cl93 2.25 
74Cl 95 2.25 
74C200 5 ,75 
74C221 2 ,25 
74C37.3 2 ,75 
71lC374 2.75 
74C90l ,80 
74C902 ,es 
7itC903 .85 
74C905 10.95 
74C906 .95 
74C907 1.00 
74C90B 2.00 
?4C909 2.75 
74C910 9.95 
?4C91 t 10.00 
74C912 10.00 
74C914 1.95 
74C9H 2.00 
74C9l8 2.75 
74C920 17.95 
7~C92l 15.95 
7 C922 5.59 
74C92J 5.95 
74C925 6 .75 
74C926 7 . 95 
74C927 7 .95 
74C928 7 ,95 
74C929 l 9. 95 
74C930 19.95 

14409 12,90 
14410 12. .90 
14411 l! .90 
14412 12.90 
14419 4 .90 

74500 
74$02 
74503 
74S04 
74505 
74S08 
74509 
74Sl0 
74511 
74515 
74520 
74522 
74530 
74532 
74537 
74538 
74540 
74551 
74564 
74565 
74574 
74585 
74586 
74Sll 2 
745113 
745114 

.34 
.34 
,34 
.34 
.34 
.38 
.3e 
.34 
.34 
.34 
.34 
.34 
.34 
.44 

l ,79 
.es 
.38 
.34 
.38 
.38 
.54 

2.35 
.54 
.54 
.54 
.54 

2101 
2102- l 
2102L-2 
2111 
2112 
2114 
2114 L-3 
2114 L·2 
2147 
TM5 4044-4 
TMS 4044-3 
TMS 4044·2 
MK 4118 
TMM 2016 
TMM2016 
TMM 2016 
HMGl 16 -4 
HM6116·3 
HMGl 16-2 
Z-6132 

LP 
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FOR APPLE" II USERS 
DISK DRIVE 

279.00 
Jnclude~ metal c~ 1' 1not 
Colo• 111atc11os APPi e 

• 35 T ra GkS/Sl 119 lo Side 
lncl udos cable 
Use w11 11 p.pplu 11 Controll 1 

161< APPLE RAM CARO 

Upgr11de your 48K App/e II 
ro fu/1641< 

BARE BOARD 
K IT 
ASSEMBLED & T ESTED 

VOLTAGE REGUL.ATORS 
.75 7908 T . 8-!> 
.75 791 2 T .es IC sockets ST 

DISKET TES 

5Y.'' 


•THANA 
55 SD SO F i . • . 23.95 

\THANA 
SS OD !i.OFT 24.95 

ITHANA 
05 OD SOFT . . Jl.95 

Appl u i5 J tradomor '4; 
ot Apple c o m p u ter, In~ . 

CLOCI< 
CIRCUITS 

MM 5314 4 .90 
MM 5369 3.90 
MM 5375 4.90 71105T 
MM 5816 7 B.90 7808T
MM 5617'1 l0.95 LINEAR7812T . 75 79l5T .85 8 P IN , lO

78 J5T .7 5 nnqT .9 5 14 P IN . 12 MSM 5832 6.90 7824T .85 	 16 f' IN ,157905K 1.39 LMJOI LM/ •11 ~" 7805K J. ,29 i912K 1 .3 9 1 8 P IN .20 .a5 LMJOB -,:J I M/ ·11 
7812K r .29 79151'( 1 .39 20 P IN .25 .99 LMJOIJK 1 :? ~ L M/ ·18 , j O 6800 '" 7815K l ,29 7924 K 1.39 Z2 PI N .25 1.30 l.M31 I i.J .J LM I Jln 4 l'J 

1 MHt 7B24K 1,29 	 24 P IN ,25 1.40 L M3li' T l . G ~ M CJ JJO I<.\) 
6800 4 .7 5 

T = T0· 220 28 P IN .J5 1.50 LM3 l lK I 70 MC:JJ 50 l ,257905T .85 K. -. T0-3 '1.0 PIN .40 l.80 LM318 l 49 MCl H 8 l L!I 
6808 8.45 
6802 8 .65 

LM323 K J , 75 Ll\/ll 11-1 I , 9Z·BO2 .5 MHZ ST - SolC1111' lallZBOA·OMA 25 .95 LMJ2<1 ,59 Ll'vl l !:>8 , )!;i6809 ll.95 W/ W = Wlr~wrilPZB0 °CPU J . 75 Z80A· DAR.T 17.95 l..M337K 3 ,90 L..Ml1188 . 9~ 
6810 2 ,90 
6809 E J 7 ,95 

Z80-PIO 4.95 Z80 A·SI0/0 :!l .95 LM339 . 7 9 I Ml 89 .9 !> 
6 820 3 .. 50 Z80· CTC 4.95 Z80A·510/1 21.95 LM377 2 .25 l.MlliOO 2.4~ 
6 821 3.50 

DISC
280-0MA 16 .95 ZBOA-SI0/2 21.95 LM380 1 ,25 LMI889 2. ~sCONTROLLERSZ80 -0ART 14.95 Z80A·SI0/9 lB.95 LM386 l ,0 0 LM 3!100 59 

6840 7.95 
6828 14.90 

Z80-SI O/O I 7 ,95 LM555 . .38 LM3909 .956 .0 MHZ 177 1 16.00ZBO...SIO/l 17.95 LM556 .65 LM391'1 3. 706843 32.95 ZBO B-CPU 16.95 17.91 :U.95ZBO-SI0/2 17•.95 LM565 ,95 LMJ9 1 5 3.706844 32.95 zaoa-P10 14.95 1793 29.95ZBO·SI0/9 16.95 LM566 L45 LM3916 3.706845 16.90 Z80B·CTC 14 .95 1795 tl9 .954 .0 MHZ LM567 .99 75 51 356847 11.95 
1797 49.95Zl'LOG L M723 .49 75452 .356 850 3 .20 Z SO A· CPU 4.95 1691 1 7 . .95 LM733 ,SS 75453 356 85 2 3.50 ZBOA-PIO 4.95 Z6132 UPD 765 34,956860 l 0 .90 zaoA·CTC 6 .95 zas11 

6862 ll.90 
6875 6,90 
6680 l .80 ORDER TOLL FREE 74LSOO SERIES 6883 22 .95 

2 Mf1z: 74 LSOO .24 74LSJ23 .95 14 L..5253 .ao 
68800 10 .00 74LSOl . 24 741...5124 2.90 74LS257 .ea 
68802 21.9!; 74~02 .24 74LS12S- .95 74LS258 .BO 
68609 29.95 74 03 .24 74LSl26 .79 74L5259 2.ao 
6 8809 E 29 .90 

(800) 538-8800 : 
7<1-L504 ,24 74L51 32 .75 74LS260 .60 

68610 7,90 74LS05 .2 74 LS1 36 .49 74 L.5266 .4 9 
68921 l 2 .00 74LS08 .24 74L..Sl37 .95 74 L.S273 1.60 
68645 34.00 7 41...510 .24 74LS138 .75 74LS275 3.25 
68 650 12.00 

(800) 848-8008 
74LSl l .30 74LS139 . 75 7 4LS27 9 .49 
74LSl2 .30 74LS145 1.10 74 L.S2BO l.95 

8 MHZ (CALIFORNIA RESIDENTS} 74LS13 .40 74 LS147 2.20 74 L5283 .95 
74LS14 .89 74 LS148 l.20 74LS290 J.2068000 95.95 ALL MERCHANDISE IS 100% GUARANTEED 	 74LS15 .30 74L5151 .75 74 LS293 l. 79 
7'1LS20 . 24 74L5l53 .i's 74 LS295 99

9000 SERIES 74L521 ,30 74LS1 54 1 . 75 74LS298 99CRYSTALS11 c 90 12.95 74LS22 .24 74 LS1S5 .89 74 LSJ 24 1 ?~316 ,95 324 2 6 .95 32.768 KHZ 1.90 5 .l 85 74LS26 .30 74 LS156 . 89 74LS352 L ,193 .90]34 2 .3 9 MC 3470 7 .95 74 L527 .24 74LSlS 7 . 75 74LSJ53 ) 4 9 10 MHZ 4 .50 5.7143 3,90368 3 .59 MC 3480 8 ,95 t ,84n 4.50 6.5536 3 .90 74LS2B ,30 74L.Sl58 •75 74LS3i;3 J. •I!!401 8 .95 ULN 2003 5.95 74LS30 .24 74 L516Q .95 74 LS364 i ".l !>2.0 3 .90 8.0 .3.006 01 .69 CA 3146 1.75 2.097152 3.90 10.0 3 .00 74LS32 .36 74LS161 . 95 74LSJ65 ,89602 l .39 2513-001 up 9.69 7 4LS3.3 .55 74LSl62 .9 5 74LS366 .892.4576 3.90 14.31Bl6 3 ,906502 l.79 2513-002 low 9.69 74L537 .55 74 LS163 .95 74 LS367 69 
3.579545 3 .00 U.432 3.00 
3.2768" 3 . 90 18.0 3.00 

74LS38 .35 74 L5164 .95 7 LS368 0 
74LS40 .30 7aLSl6S .9 5 ?4LS373 ~9 94.0 3.00 20.0 3 .00UPGRADE 5.0 3.00 22.1184 3 .00 74LS42 .49 74LSlG6 1.95 74LS374 l. . 9 

5.0588 3.90 32.0 3 .90 74L547 .7 5 74L.Sl6B l.69 74LS371 1.40 
74LS48 .75 74LSl69 1 .69 7DLS37 8 1.1.!> 
7'1LS49 .75 74LS170 l . 69 74LS379 1,35 
14 LS5l .30 74LS 1 7J . 75 74 L.5385 l.89 

YOUR APPLE or TRS-80 
l116 200ns 8/10.00 8000 7'1LS54 .35 711LS17 4 .8 9 74 LS386 59 

74LS55 .35 74 LSl 75 .89 74 L.5390 1.71) 
8035 6.95 8239 4.15 74LS63 1.20 74LSIB1 l.99 74L.S393 1.79

POWER SUPPLIES 74LS73 .39 74L.Sl89 9.50 74LS3 95 1.598039 i'.59 8243 4 .75 
74LS 74 .44 74 LS190 ,89 74LS399 l.S98080A 3.90 8250 14 .90 
74 L.575 .49 74LS191 .89 74LS424 2.69MOU NTEOONPCBOARO 808 5 A 7.95 8251 4 ,50 
74L576 .39 74 L5192 .89 74LS447 ,75MANU F ACTU RE D av CON VER 8 088 3 4 .95 82S3 B.75 
7 4 LS7B .49 Hl.5193 .89 741,..5490 1.89.. 5 \/OLT 4 AMP 815 5 7 .7 5 8253·5 9.75 
74LS83 .75 74LSl 94 .89 74 L.5668 l.65±12 VOLT 1 A MP 815 6 8.75 8 255 4.50 74LS85 . 95 74LS19.5 .89 74LS669 l.8534 .95 8185 29.00 8255·5 5.20 74LS86 .39 74LS196 .79 74LS670 2.1 0 874l 39.00 8257 a.s o 74LS90 .6 5 74L5197 . 79 74LS674 9 .5 08 748 14.95 8259 6.85CONNECTORS 74LS91 .79 74LS2.21 1.10 74LS682 2. 998755 29.95 8272 39 .00 74L5 92 .65 74LS240 . 95 74LS683 2.39RS232 Malo 3.00 8202 27.95 8 275 29.00 74LS93 , 59 74LS241 ,95 74LS 84 2.39RS23 2 Female 3 .50 8205 3.45 8279 9.25 74 LS95 .7 9 74L57.42 1.79 74LS68S :;>.J9RS232 Fomat11 Right A n gle 4,95 821 2 1.80 8279-5 9.95 74LS96 . 79 74LS243 1.79 74LS688 2.39RS2J2 Hood 1.20 6214 3.75 8282 6 .50 74LS107 .39 74LS244 .95 74LS689 2.3930 Phi Edge 2.49 13216 1.75 8283 6.50 74LS 109 . 39 74LS245 l.8944 Pin Edge 2.49 8224 2.45 8284 5.50 74LS 112 .39 74L5247 .79 Bl LS95 l , 6550 p in E.Ogo 2.69 8226 LBO 8286 &.so 74LSI 13 .39 74LS24B 1.20 B1LS96 1.6586 Pin Ectg~ 3.90 8228 4.50 8287 6.50 74LS114 .49 74LS249 .89 81LS97 I. GS 100 p in ST 3.90 8237 19.00 8288 25.00 74LS 1 22 . 11 5 14LS251 1.25 S!LS98 I.GS100 p in W/W 4 .90 8238 4 . 75 8289 49.00 
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Circle 258 on Inquiry card . 

Super Sale! 
40°/o Off On Ohio Scientific Superboard 11 
A Complete Computer System On A Board 
Includes full-size 53-key keyboard, video and audio cassette 
interfaces; SWAP, Modem, sampler cassettes; manua l; SK 
BASIC-in-ROM, with SK RAM . Requires 5-V/3 amp regulated 
DC power supply. 30·day limited warranty. Supply is limited. 
ONLY $200.00 

r ---------- ---- - ---------------- ­
Plus Sensational Limited-Time Savi,ngs 

Cleveland Consumer Computers & ComponentsOn Ohio Scientific C1 P Series personal 
1333 S. Chill icothe Road, Aurora, OH 44202 

computers, Superboard and C1 P TO ORDER: CALL 1·600-321 -5605 TOLL FREE 
accessories , spare replacement parts, (Ohlo Resldenls Call 216-562-4 136) 1

printers, monitors, Integrated c1rcu its, 
and other computer-related components. LI SOPEFIBOAAO U, $200.00 

To Order I I Send Detailed Catalog/Order Fonn 

Call us directly or return order coupon with 
your check, money order, or Mastercard or 
vrsa Account Number. Orders wi11 normally be 

Address -------------------- ­shipped within 48 hours after receipt. 

$100.00 minimum order. City ------- ---- State_____ Zip_____ 


Payment by enclosed check or money order or charge to; 
FREE 
Sampler CasseUes with each Superboard II and MasterCard 0 VISA 
C1P series order! ,6,ccoun N________ Expirat ion Date ------- ­

Taxi (Ga1T1e), Elecironic Equations. Loan Finance, Straight Total Amount Charged or Enclosed 
ana Constant Dapre.ciatlon. Uneven Cash Flows 

Tiger Tank, Flip Flop, (Logic Game), Hectic, Black Jack, Oh io Residents Add 5.5% Sates Tax. All Ordets Will Be Shtpped Insured By UPS Unless 
Ma$terMlnd Requested Otherwise. 

GIVE TO THE AMERICAN CANCER SOCIETYJ 


And then 

there 


werenone. J 

The list of al ready extinct animals 
grows ... the great auk , the Te as gray 
wolf, the Badlands bighorn , the ea mink , 
the passenger pigeon . . _ 

What happens if civilization 
continues to slowly choke out wi ldlife 
s p des by pecies? 

Man ca nnot liv on a planet unfi t for 
.animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

the National Wildl ffe Federation, 
Department 105. 1412 16th 
Street, NW. Washington, 
DC 20036. 

It's not too late. 
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e 	 JE664 EPROM PROGRAMMERameco BK TO 64K EPROMS - 24 AND 2.8 PIN PACKAGES JELECTRONICS 
COMPLETELY SELF·CONTAINED 

REQUIRES NO ADDITIONAL SYSTEMS FOR ITS OPERATION 

OPERATIONS AVAILABLE: 

e PROGRAMS AND VALIDATES EPROMS • LOADING DATA INTO RAM BY KEYBOARD 
e CHECKS FOR PROPERLY ERASED EPROMS • CHANGING DATA INTO RAM BY KEYBOARD 
• 	 EMULATES PROMS OR EPROMS • RAM LOAD FROM AN EPROM 
• 	 RS232C COMPUTER INTERFACE FOR • COMPARE EPROMS FOR CONTENT DIFFERENCES 

EDITING AND PROGRAM LOADING • EPROM COPYING 

The JE664 EPROM Programmer emulate5 end programs Various B·BIT·WORD EPROMS from 8K to 64K-BIT memory capaclty. Data can be 
entered into the JE664 's internal BK x 8 BIT RAM in th111e ways : (1) lrom a ROM or EPROM; (2) from an external computer via the optlonal 
JE665 RS232C BUS; (3) from its pa.nel keyboard. Th e JE664's RAMS may be accessed for emu lation purposes from the panel 's test socket to 
an external microprocessor. In programming and emu lation, the JE664 allows for examination, change and validation ol program content. T he 
JE664 's RAMS can be programmed quickly to all "1"s (or any value). al lowing unused addresses in the EPA OM to be pro9rammed later with · 
out necesrltY of " UV" erasing. The JE664 displays DATA and ADDRESS in convenient hexadecimal !alphanumeric) format. A "D ISPLAY 
EPROM DATA" button changes the DATA readout from RAM word to EPROM word and is displayed ln both hexadecimal and binary code. 
The front panel features a convenient operating gu ide. The JE664 Programmer includes one JM16A Jumper Module las listed helow). 

POWER INPUT: 11 SVAC. 60Hz. less than 1 OW power consumption. SIZE : 15·5/8'' L x 8·3 /4"0 x 3·1 /2"H. 

ENCLOSURE: Coror-coordfnated, light tan panels wi1h moided end pieces In mocha brown. WEIGHT: 5-3 /4 lbs . 

MODEL NO. PRICE 

EPROM PROGRAMMER- ASSEMBLED & TESTED !INC LUDES JM1 6A MODU LEl. ,JE664-A , ... $995.00 
OPTION 

JE665 RS232C INTERFACE OPTION - The JE665 RS232C Interface Option implemen ts computer access to the JE664 's RAM. A 
sample of sohware written In BASI C ls provided for the TRS-8 0® Model I, Level II Computer. Baud Rate: 9600; Word Length: 8 Bits - Odd 
Parity ; Stop Bits: 2. This opt1on may be readily adapted to other compu ters. 

EPROM PROGRAMMER W/JE666 OPTmN $1195 00
JE664. •ARS • .. .. . , .. . ASSEMBLED & T ESTED ( INCLUDING JM16A MODU LE). • . . . . • . . • . • • • 

The JE664's JUMPER MODULE (Personalhy Module) ls a ptug·in Modu le thai pre·sets the JE664 for the proper programm ing pulses to 1he 
EPROM and configures the EPROM socket connections for that particula r EPROM. 

JE664 EPROM 
JUMP. MOO.# EPROM EPROM 

MANUFACTURER PRICE JE664 EPROM 
JUMP. MOD.# EPROM EPROM 

MANUFACTURER PRICE 

JMOBA 2708 AMO, MOTOROLA, 
NAT' L, INTEL, T l $14.95 JM32B 2732 

AMD, FUJITSU, NEC. 
HITACH I, INTEL 

$14.95 

JM16A 2716 
T MS2516(TIJ 

INTEL. MOTOROLA. 
NAT'L, NEC, T l $14.95 JM64A MCM68764 

MCM68L764 MOTOROLA $14.95 

JM16B TMS2716 
(3 Vol tages) MOTORO LA, Tl $14.95 JM64B 2764 !NTEL $14.95 

JM32A T MS253 2 MOTOROLA, T l $14.96 JM64C TMS2564 Tl $14.95 

CHECK FOR AVAILABILITY OF JUMPER MODULES FOR EPROMS NOT LI STED ABOVE. 

Please Include SS.00 Postage and Handl ing and 6~% Seres Tax (Calif. residents) . 


JAMECO ELECTRONICS, 1355 SHOREWAY RD., BELMONT, CA 94002 (415) 592-8097 
Circle 235 on 'nqulry caril. 	 em NoYnnbor 1982 591 
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1.UIH 

m1:11 
~:ii~ 

115W 
7-Sl.U 
Ulllt...,.. 
1J.!llli 
P<Slll 
7•S\lJ 
l AS1411 
HS-U.1 
ll$W 
~.dtSl 
l .(fl:t 
IU11ir:! 
,.u;m 

l tSI 
1«1'1.,.. '""' 
14$l~ 
1'St'H 
,'12411, 1'1 
?dZ-cJ 

c.-. 
CAlal.. '""""' 
CAlOR!I 
c.IOU.• 
CIJt11MI 

,..... ,...., ..II ,..... " 
II 

C~l,, ........... " II .. " 
II 

" " II 
CIM.Q.tl .. .. 
CD4!'.MI .. ,)0,,' ... QO.... " .. 
CD<M• " .."I CIJ4tm II 

'~ II " """" ..II "' .. ..
'"""' ·~ 
~ .. .111 """" ,.....~Ill' " """" i:llWI! J9 
co.ar .. l!I " .. ..,."""" ..""°" .. 
CD4UI II ""°" " 
CDID~• .. .." 
CDIDll .. H 

CIMDil"""' "II " " 

1• U$ 
" 

,." " ,, ~ g 
u Jll .. 
.. " 
ti 

.,,,. .JI. 
,. ll " " ..

••.. ..,. ..
.. a 
11 ..... ... 
ll ... 
II .H 
II,, .." •• :z11 

"' " II " = •• .. 
II =" .. ;:1: 
Ii Id,,,•• ..11,, 

.lf 
Ii " ,, Ht 

" .. 
l l " 
.. U6 

.11 
II•• ... 
.. ".. ll!j " ,, ".. ..•• " 
II " " ,," "... 11 
11 "' ·" ,," II"!.. ,.,,. ,. ,"'.... L".. 2.1!.. "' 
" "' ... 
II• 
I '"11a 

111" ...II 

i.-,~-... 
"""'51f1t1tatt 
5111•'&'M .." 
51t?•1• 
H"Ultl'H II 
51t?he:llt 

" 
s.u•1ea1t " 
SW,..1t Ut 
ro.uWf " 
~"1U5'+ .." 
517•1f1" II 
IM7•1n»I 
!li!iltUfJ'.N ..SMJHJJM 
~01a II 
PJUJIM 
SJJl•tr~ 

i~·..,·~
$i"tf.t,11f!i 
lll'U190ftl 
Slf.U1111t 
Pl'i'"m" 
BlfUU .tN 
i)iHC!Wt 
&h1 .i11&11i 
00.fl,i'"';i.o.,""
5'1P• Hi!'I 
1"1"11~N 
llf'flllUi 
EMIOl!lf 
E..11701Plt 
&MUllik' 
~JjlJtN 

~;:·~ 
iit1+Vi!f 
ill1dPJM 
Sij1..J111f 
S11!"7&ll011 
U"~ctt?llSii?•*" 
5N1"­
SHll)fJft,,,,_ 
"""'*"'lllr1•.Jll'lll. 

r!.St~f
AL$]~........

1.......
R.tur 
rl,..$141)"""'' II.Pl•
<Ul.. 

l~~ 1• 
ID 
l!Ir,,.. 
" 

ani:r 11 
"l!D.;I 
t lltU

JlLm• ,. 
•Lru.1 11 

l•LID> i: 
(L!2f:il ,.ru~:tlm 11 

m " "i= ,. 
" 
" 
"lilti!H 

J~a>!l 
l•L~ II " 
/US.~ ",,:~ ,, 
1•~ ''•mn .. 
7tW!• 
/ 4Ulni 

m.oo ",. mt., 11 
.,~. " '1llf1 tt 

:r..:;,..;a .. 
1tUH .. 
14tti1 ..
i.sm 
,.SW..... " " II 
1•!1tl) .." 1•5llfl: ,..,.:M.
1..cs•• " 
l•'lm l'I " n1•S3i'"
/4101' 11 
l'4!,tl, ,- .. ,,.!,n· .. 
'"~'.,.>'. Ii,..,. 
~·u ~· .." 
,..~~iro· !I 
1•n11· 11 
'UHl' 
-'4Wlt 11
!•­
~..uu .." " ,,._..c- ,," 
C..11111 

~1- ' ..~"'" _, 
I 

~·· ,..... " 
" Ell4* ....!IOI,..... .. " 

t:o.&~10 
~0,.~11 " 
t ,,, II " 
~&4:.1. u 
(;Dil)•• .. 
C1Mj11 
0!1. " 
C.O•ml " 
CrM~JG " 
CrM!oU " 
t04.!.ll 
CD4!1JO....., •• 
,..,.. II 

" 
,..... ,,••'""" 
CDOJJ 
Coitnt 11 

~""" ... 
llW:HA10 II 
li,ICHA11 11 

HAU II 
w;:u...19 ,, 
~CiH)J It 
MtiUll ,, 
~~q., ,. 

,. 
" 
" 
II 
11 
11 
11 
t• 

" " " 
II" 
11 

11 
11 

11 
ti 
Ii 

" 

.. II 

" 
" " 

I,, 
" :t,,, 
1:1.. 
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JE610 ASCII Encoded Keyboard Kit 

Tf'• J t,:610 •~Cl• 11:.-ytwt.vd '< iJ e.fi W ll'ltin•c•t.i Into 
mC>li.f .... ¥' C:Qf"IDl,ltll~ •ll"rtl><m 11t.i II.I t com-0• ~~t•H 
t'r ll h an i'1El"Yo l1'i •I Ql'a!ilt IU-VbOillld IWl~Ch illti91'tlbh• 
CO.': · • .,.. , 1c;· . , ~Cll !I'•• · C~r\nK'lirP...1.c 1t1Joh;: CO"'IOO­

· ~•-"'• 1md • d :1 ""trhr· tl~e;1 .,r i1 1111.11::t ""111t t n1 b·D••d· Tiol" 
loit... bDM~rJ ._....mtili,t ,..1.mH ~!i\/ 9 Hli0 "1,. Uld - l'l'V 
• 10 m A lo• .np.a,41101\ of'OF••tt.1r•• !Io tt• ,.ilil,et• •PUii 
no <.n•r•ii:l•t lL, r,,t~llilf r filnlj IOMf ~·· A ;cn ut.. tlu'IY' 
bwUttrid.. 'twv 1.111111M~4lll"1t1 "4ilY"& grovuj.ai 101 cunoru 
•d.iilli.H~itA• C • OI luclr 101 wDD• ,.•r:? ,fU artiy 111 Pll!Pl• '!1l. ;1ot1iU:• 

~~~ i.rg~~~ i: ~~~!~~~o ·:~:~~.t(~j,11~..,~t/~~o~ 
MO !I IOi;it •Ht11VI.. ~ -"" 4 rilllr~.cJ~o W•tn .. Uhpl ,., d in l]r 
•Ill n ln•De•i;on'"ee101...Slf • . J ~·· 1-1.-. 1illlh...W • n11r;••o 
JE6 10/DT E·AK ,f~A~ 11::...!~~:~!:1 . 
JE610 Ktt ft:~r:;:.~~,4~:f.~~~·..S 
K62 '1·~\t'I .-COV DO•td O~t'lllOOUCI 0"1tW• •• 's 34.95 
DTE·AK 1....."tv - l • '"•<•ll '""•'t" '"o1 $ 49.95 
~t, JE21Z - Nil"ito11 r1,.. 1o l2VDC Ad1ph• Go ard Kit 

~~ sif o• ·~~~1fe~°e~.~,,!',nKc~r"~~:gc:te ' T,;~h 

JE215 Adjustable Dual Power Supply 
Gto.,•t Dt1<lip1ion. Th• JE2J5 11 1 Ouol rowt:r 
Suppl~ .,;,h lnd•pt11dflll •dJ u~1•bl • ~~1>1 lw nnd nt11a· 
ll'tt Ol.ilp ul VOUilg~~ A se-.panite. •d l u~lmn1 rcr cath 
cl th• supi.:1•iM '-ltDvld11,he. usu 11nllml,t!d 1!pplic11•aM 
for IC cuwerH oh1gt rt1qolumt1n1t. Th.e l"PPIV can 
11sn ti• i.Jtld IS .. ~tlof\l!fll •ll11u..1JOSI! ~1i.1bl«i j)BW!J 
llJIP~ 4)1 , FE AT V RiES 

• 	 Alitju" 1b~•.tlli•'l t111:11c1 c1DY1;•1 11.u uill \ , 
a.a\. ""OJ n•t 1 ;t VO C !.n 1'!>VOC. 

' 	 • P'a""'ll f 01,11 •aw 1 h .. 1;:~• \••P~·•-,J 
5VC.: • 'fl;QOt'"'.A, lOVCiC Ail ' ~llmA , 
l2YDC It !!i OD"AA , anti 

Hl1YOC 1 79im~ 


• 	 T ,.,.o\ 3 . , ,.tm lnel ftll- It. '60Lll•lot~ 
lltll l""""''l"l.,:I Dllf llO.,U p•o•~ IOI\ 

• !ttttit. 1-l"-k •tfiulti1!Pr (QQl1llG 
• L..EO •· on" J. nd~c•tCI-• 
• P• Ln 1ed llo11rd Corni'n.t-t.lltm 
• l'l!OVAC 1now• 
• 5 11• l "''"w .. ~ 1/J,.. l , 7"' 1"4 

J E215 Adj, Dull f owor ~upply Kit huhowol , . SZ~ .96 
t M ch.11 il tnu 1hrr.,.·n t:1.,11 s.lmtl•• •A <Gll'ltn..ic- H11fl lO ..eiov-11~ 
..Ut 200 Alfi. Powt, :S..,.p,.,v K•• t!t'llDC, 1•mpl . 1 1 4~95 
J£4!05 Ad•pl•• Hui. hoJE;i!OO) !5.ig I!; :12V.• '12.95 
JEZlOVar, fw1 . Jpl'f,Klt..5' 15VOC. ro1.511mp,, 'St9..95 

HP-Display Sale·Natlonal~ 50ll2 S.rleo - o.43 lncn - 7-S"ljmont 

P>n 
..b.. Cllm Dtocrl~n 

l ·l 
Prloi 

SAL~ 
P~lCE 

I06M65<1 HIUI~~ CA LHD 59 V ~'l •9 
flll!1- lo~ I HI .N Aec! CA - RMO 99 4I S1 49 
~62 · 155.J t41 Etl AiriiJ CC· RHD 119 4/5? 49 
e'A~HS!i.ll HI £11 Rti! 0¥flrtlfiw :a:1AH0 !l'J H $1.49 
)(161-7660 Vellow G.\ • LHD 9!I ~ / S2. 4B 
~N661 V!!law CA · RHO 9') ~ 1$l 49 
>llBH r,;i YtlloW CO · RHO !I!) 4111 49 
~Sl-1070 Gr~cn CA lHD ill 4 / 5Z 49 
501!2 ·16/1 C. r!!n GA · HD !l'J v sn 
llJB1 ·157J 1iree11 C~ RtlD .!l!l 41 $2 49 
~~1-1~1• Gtl!!ll 0YIH l lt7N .t:l ftlm 9!l 41$2.49 
;o81·11SO 1'<U CA LJ< D 1111 4 1'249 
:>Oill · 1l~t 
>D6HI~ 

Red 
R•~ 

CA RHO 
tHl!rttow~ IRr+ D 

lllil 
!l'i 

"$i ·~ 
4/1249 

'.rlNIH160 Roll CC - AHO il!l 11$2.49 

PDWU S1JPPlY- 5VDC Q J AMP REGUL~TEO 0.1, ,.., 
lf\Jlll: Ith' n ....G" L. o.rnL- 1~0C u11-wcil1 • J .... lllYDC .. :J ••.,, ..."*"' l!IU• 

~··-1 ~laJAl. • llNbc l fial,•1. H•H- J iil.Mlfllilftl u.tba:i. UllllHpi ,UJ• ~ ' "f'l 1 

t \lii"'l. . ..1111- M· W lib. 

hrl Na. QPS·1 	 S2S.15 tac~ 

EXPAND YOUR TRS-80 
11 l&K. 32.lC, " •IK 

" "Mod 11 ~ f ro., 4K lo l~K Rt~u~ 11 Pl Dnt !Cit 
Mtdol ii Fram 4K,. 41K BtQUl1t1 ~JJ T~rH KiiiE 

ColOr • f ra!ll JK lo l!K A1~u1Jo1 Ill Ont Ill! 
·~•llOll I Diil~ Ki~..._ IMI'. • I tt di ... ._...~ 

- Om D lltl..... W _.,Iii'. if f,:,)M!WP ­

TRS-80 1611 Con•ars1cn Kii 
l"1 com -Piii ¥rltn I Oen MM5290 IU~1~14 1 I~ ) 1GK 
~name RAM [' Mil •lld docu1m'"1~t1on tor co11vm10n . 
TBS· 16K2 'l~On1 IH ,t5 
TRM6XJ ' 200n1 . $1 2. ~l 
TRS- 16K4 '26001 .11D .~-l 

TRS -80 Color J2K or MK Conversion Kil 
Kil com!s Cll~l• wlll•&•• · 415H (l'OOnsJ. 64K 1>rn. llAMo 
& ""iwersion dOCjjme•t.lllOO Com.en, IAS·P.O ctilllf Cll01!)Ul~n 
Jrom 4K ·3ZK l!lln>Q(f or 16K·64~ Ml!JllQI\' 
lRS ·64K'! C-•I 

Powertec Sub-Modular DC Power Supplle.s 
SM . Sorl•s p<>wor ,;uppll•• lnoluda r•ctllylng. flll•<lng, 

~~t~:ec~~:. ~h:'!!:'~:d~t:': .s;::~':~~::::=~:;.J,0;
trenslomm lop onCI boll tlte unit 10 a ltoo l! lnl<. 

at11uu.ru11t. u~L ta1i1.tiw 1 _. ..... .11"a.i.1Q'l!:i111-..1 L.Q.W; ''"'"" • l•lillll 

illill w ... (ml. IMiilllll' Jiii..,.., ~,. !i_¥ ... ....... fllPP'\.11 l!.!"'1. ' " " ILllli1lll~ .., 

ri~I blf "' ....-... 1iil'i.IT 915'11U 1..-0 -...MtJ 1ri1:; ....._ llffli. mdfll.1 


r~-1 ...;~ , .1::~~:~;::;.r:;~~ 1 . I l
• lelO ~h• o.tW Jdl•• r--,,_;;;;. I ~ •..-...J "'' ,,,_ 

a.-.."~· , 01.>A I , ..,~· i'No\C "'""'o p-~•.J.aa • •. ;..u I','°'~'.JIL1ID ,1A ~1-...fJ19Y.Al: f'l'tAr(.lJ'i•C1 1 1.00••~ • lt• t . _, ,, . 
-· '"' ""'I11~ t 1 "1 l• .... 110~11< D'ti~-CT ~!!i•J1~ 1 

~ 100 ~D" Iii, l11JW4C lfN<Lt'M-ct i .l..9:1 • ,~• I l•.1••1i Jl • ii 
.. ~~ ~l§.-1 ........C . .......C.~•CT l..1D o 1Ml o l Ill . ,., :M ... 

[~= rLCOA •JA I ;~~::: :.o.c;;~ !::~::!.: ! !:. :~: 
•Wiit• iU;i:Jti:itllll A.t1t1• - Cti1111:tt 'if»\1 4J01111 nw t*1 ..,,, '""• 

* SHIPMENT IN 24 HOURS * 
~~~ 7:00AM to 5:00PM (PST) ~w.i..~ 
ilµ;j Call: (415) 592·8097 ' "~t~\~ 

O nJllftf JUMPER AND CABLE ASSEMBLIES
i!! ­

STAt<nARD 011' JUMPERS ... ,....._..._ ..... .,.,._ta•-- ............... 

,.niMH•....•"'T..._..........,,_ 


~- --1~~~~ 
n11•1 ~ii(u -.. ~-:::. •r '' " ,...1in""'DIUl t. ·- 7t '1111A 
111 - tt l ,_+1.-.i»o ' ' r o. .. l-'I 
pru.1 u n•l~"l '' 
111•.tl " lf'J•OJlll.i.• ,. )h 

tJ11t ~ Lt C •I ;1•
.. 
D11• I r... n::. •II. .. ... .,,., tHILJJol I• ... 
~,.. ,. ~1 ..., ''"...

•• !•""•' .. ·~·· 
ir.u1••• ... 

~··· ··· .... ,,_I-I ... ........ ,..."' ~ 1-:r n 
j.)t I )~ ft ...'" 

an·•1 1• tlltlO"li~""'' '"''" µ ... 
11.m t 'H " 

D
Sprite·style Fan 
• J(k~m rreie 111 d&ll-.ofit\' 
• J .1zs" •q. • 1.MS" deprh ..., , 
• 10 yrs . cool".".'' •• 20"C ·@
• J15V 50t00Hl 
• For A4JP•e u.aer:. 
PWS2~ 07U ~,: ,$ 9,fioi1~ 

•PWS21G1F ~... .. .S105o , 

11.,.~ Muffin-style Fan 
• !GSdm l ree UH do11v - ry ~ 

: io~~s~0~11 ·~~'/':r~··c ~ 
• Impedance pJoU?cled, mnbt(!nl' 10 'nl-c 
• 11~1/ 50r00Hz 14W WI 17 OL 

1•.95 •• 
. S1UHo, 

JOYSTICKS 
5'1Ctlnoor 

JS·5K TH r Pair 

SUS 

5~ . 75 

s•.ts 

UV·EPROM Eraser 

i1 Chip - 37 Mfnulos I 
i!.rliH• 11Dl121 •I, i/ai; D!iol,.. a.51ol, HU, UM... ~a.H• 11Jt ~ II I d\lJH 
Wlt'll" 5.• .-iflUlH 11 dllp n l7•1nU.,HI- hl•t.l lM.nt COMl•IU ''"'°"Ii'' 
dJj. l &~e+ o4 Oii• ~~I ctifld"e:'i_,. UM1m llntt •llmkil ' t.l•OC 
tKll!01Jp.. 1 11111 lrl Hitt¥~ LG P""11• VV••lli'lilllvJ&GG~or -vntr 
I.DO• A l.10" 11. L IO' , Corr11:1Mlt "llJt hold 11 Ir.a. •nr P dil141•• 

UVS·11EL ReplaQl!menl Bulb . - .... 116.95 

DE·4 UV·EPAOM eraser _. _.S79.95 

Wall Transformers 
AC and DC Types 

• Sing 1•·51ded 
• n Tuek• 
• 40018001( fl~I • • 
CopooU~ 

• lndu•trY St1nd•1d 
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2101 256 • 4 (450no) 
16 .95 

99.95 
5101 256. 4 (450n1) (~ mo•I 29 .95 4.95 
2102-1 1024. 1 (450ns) 38.95 7.95 
2102L-4 1024. 1 (OOns) (LP) 54 .95 ZBO-OAIH 13.90 
2102L· 2 1024 x 1 (250na) (LP) 54 .95 19.95 
~ 111 256 • 4 (450n•I 34 .95 1~ . 95 
2112 258 < 4 ( 450no) J 9.95 1.95
2114 1024 x 4 (450ns) 'JB.95 

4.95 
~114L-4 1024 • 4 (450nt/ (LP) IB.95 
2114L· 3 1024 • 4 (3001>1) (LP) 2143 18.85 l.25 
2114l-2 1024 x 4 (200nol (LP) INTERFACE 14 .~S 

2147 4096. ' (55MJ ST26 
12.,95 

TMS4044-4 41!96 • 1 (450n•) 8i28 4.0 Mhz )~. 95 

TMS4044· 3 4096 x 1 (300n~J ST95 ZBOA-CPU 25.95 
TMS4D44-2 4096 x 1 ( 200ns) STI6 ZeOA-CTC 1•.95 
MK411 1 1024 1 8 (250ns) BT97 

l80A-OA~T 
12-25 

TMM2016-200 2048. a (200n•J 8T98 3.45 
TMM2016·150 2048 1 8 (150n1) DM81J1 2.BOA -OM.A 

.5,75 
TMM2D16- 100 200 1 B (IOOn•I OPB304 l80A·PIO 

9 .95 
HM6116--4 2048 • 8 (200n•) (cmos] DSS835 Z80A-SIOIO 
HM6118-3 2048 1 a (150"•1 lemos) 058836 ZBOA·SIO/ l 11 .95 

HM6116· 2 200 1 8 (120ns) lcmo11 MISC. ZBOA-51012 
6.95 

HM6116LP-4 2048 1 a (200n1) (e mos)(LP) 3242 ZSOA·SI0/9 
2, 2S 

HM6116LP-l 2048 1 B (150no) (emos)(LP) 3341 24 . ~5 

HM&I t6LP· 2 2048 I 8 (120n>J (ernO•)ILP) MC3470 6.0 Mhz 24.95 
Z·Bl32 4096 • e (lOOn•J (0•1•1) MC34!0 U .95 

11C90 !MHZ
LP Low Power 01111 > Ouul·S1a llc 95H90 

2513· 001 UP 10 .95 
25'13·002 LOW 9.95 n2s 

DYNAMIC RAMS SOUND CHIPS ZILOG nss 
76477 3 .95 29.95 

TMS402 7 4096 I 1 (250ns) 76489 8.95 7 . ~5 
Ml(41D8 8192 i 1 12oon1J AV3-8910 12..95 12,!H'i 
MM5298 8192., 12son1J MC3340 1.49 35,% 
4116-300 16384 I 1 (3DOna) CRT 12.95
4116-250 16384., 1250nsJ CONTROLLEflS 2 MHZ 
4116-200 16384. 1 1200ns) 6845 14.9541 t6-150 16384. 1 (1SDna) 68845 35.95 
4116· 120 16:184. 1 (120n•) H046505SP 15.95 1.0 mhz 
2118 16984. 1 (150noJ (SV) 5947 12..25 1.943 2 6500 
MK4016 204! • B (JOOn1) (Swl 68047 24 .95 2.0 1 MHZ 
4l64-200 &5536. , (200n1) 15•) 8275 29 .95 2.097152 5 .95 

14164-150 65536. , [150nsJ 15•) 7Z20 99.95 2.4576 6.95 
SV - 11"'.ile 5 voll l upply 

CRTS0-27 39.95 1 .2768 6 .95 CRTScr.17 49 .95 3.579535
DP83!i0 49.95 4 .D 

9.95 

BIT-RATE 5.D 
4.J5 

EPROMS GENERATORS 5.D6118 a .1s 
11 .2!. 

1702 256. (1u11 MC14411 11.95 s . 1a ~ 

BRl941 ll.95 5.710 22.50 
2709 1024 I (450n• I 4702 12.95 5.D I.I.BS 
2758 1024. (450n•I (5•1 CDM5016 15.95 6.144 
2716 2048. (450no) (Sv COMll116 10.95 e.~53& 9 .95 
2716-1 2048. (350n •) (5•) MMS307 10.95 8.0 11.70 
TMS2716 2048. (450n•J UARTS m .7BJ6 12.40 TMS25l2 4096. (450n1) (Sw) 

AY3·1014 14.31818 28_5{)2732 409~ I (45Dns) (5•) 
2732·250 4096. (ZSOnt/ lh! AVS-1013 15 ,0 12.. 95 

2732-200 4096 I (200n•I (Sv PT1472 18.0 
TR1602 rn.o

2764 3192. (450nol (Sv) 2350 18.432 
u. ~s 

2764 -2-50 9192. (250n•) (5v) 2551 20,0 
21e4.zoo 8192. (200n1) (5•J TMS6011 ?2.1194
TlllS2&84 8192. (450ns) (Sv) IM6402 l2.0 EXARMCH764 0192. (4SOnS) (5w)(24 pin) IM6403 

5v - Single 5 Voll Supply INS82.!i0 14.95 l .75 

KEYBOARD 3.116 

CHIPS J.00 
S.25 

EPROM ERASERS AYS-2376 125
AVS-3600 1US A.DCOADO
14C922 Soo 74COO ADC0804 

Timer 74C923 SM•• Prlc~' A.OCOI09 
CLOCK ADCOBl7 

CIRCUITS OACOBOD 
0ACOn06 
OACOS08 
OAC1010 
DAC1022 
MC1408L6 
MC1408LB 

Circle 237 on fnQufry ca rd .594 BYTI: Nonmbrr 19112 



••• 

74LSDO .24 74LS86 .3JI 74lS169 1.75 74LS J23 ns 
14LS01 .2S 74LS90 .55 74L9170 1.49 74LS:l24 1.75 
74 LSD2 .25 741.591 .89 74L S173 .69 74LS351 1,29 
741.SOl .25 74LSn .SS HLSl14 .55 74LS353 1.29 
ntS04 .24 741..593 .55 7,4LS175 .SS 74LS363 1.35 
7~LS05 .2;5 14L59S .75 74L5i81 2.15 74L$GG4 1,95 
74L~OB .28 74LS96 .89 74L5169 9,.95 74LS365 .49 
74LS09 .29 74lSI07 ,39 74l519D .as 74LSJU .49 
74LS 10 ,2S 74LS109 .39 74L9191 .49 74LS367 .4S 
74LS11 .a5 74LS112 .39 HLS1'2 ,79 74L5368 .45 
14LSli .lS 74lS113 .39 74LS19J .79 74LSJ7J .99 
N S13 ,45 74LS114 .39 74LS194 .69 74LSlN _gg 
74'LSU .59 7US12l! .45 74LS!9S ,69 74LS377 1.39 
74LSI!. ,35 74Ls12J .79 74 LS116 .15 74LS378 ! .18 
74\.520 .2& 74LS124 2..90 74L5117 .19 74LS379 1.;35 
74LS21 ,29 74LS1il5 .49 74LS22t ,119 7UllJ45 1. 90 
74LS22 .25 741.512'6 .49 7US240 .115 74LSll6 .45 
74LS2 5 .29 74LS132 .S9 74LS241 ,99 74lSJ90 1.19 
74lS2T .29 741.5133 .59 74LS242 .99 74LS'193 1.19 
74LS28 .JS 74LS136 .39 74L$2.43 .ll9 74L5355 1. l9 
74l530 .25 74LS137 .99 HlS244 .99 74LS399 1.49 
74LSl2 ,19 7•Lsna ,55 74LS245 1 .49 74LS424 us 
14l5J:3 .55 74LS139 .55 741..5"247 .75 7 4LS447 .J7 
74LS37 ,35 74LSUS 1.20 74 LS U8 .99 74LS49D 1,95 
74LS38 ;JS 74LS141 2.49 NLS149 .99 74LS624 3.99 
HLS40 .25 74LSf48 1.JS 74 LS251 .59 74LS668 1.69 
741..$42 .49 74l5151 .55 UL52!i3 .S9 74LS669 1.89 
74LS47 .75 74LS15' .55 74LS157 .59 '74LS670 1.49 _,..
7•LS48 74LS15'1 1.91> 74LS:t58 .59 741.561• 9,65 
74LS49 .n 74LS155 .&9 74LS'"59 2.75 74lS6.12 3,21> 
74LS51 .2!5' 74LS1S6 .69 74LS260 .!19 74lSH3 3,i(I 
74LS!4 ~ 74lS1S7 ,6.S 74LS266 .55 7AL5614 J.20 
74L555 .29 74l5158 .59 74LS273 1.49 74LS6tS J ,20 
74LS53 1.25 74LS16C .69 14LS275 3.35 74 LS6H :!AO 
74LS7J .39 14LS161 .65 741. S279 .49 741.56&9 3.20 
7•1.S7• .35 74LS162 .69 74LS2BO 1.98 74LS7tl 24 .95 
74L.S75 .39 74LS1H .65 74LS21(1 ,69 81 l595 1 .49 
141.S76 .39 74L$164 .89 7dLS2!l'O .89 SILS96 1.49 
74LS78 Ai 74LS1&5 .95 1US2SJ .99 91 LS97 1.49 
74LSS3 .61) 74LSHi6 1 .9~ 74L~95 99 81 L$9& 1,49 
74LSB5 .69 74LS15! 1.75 74LS29B ,89 25LS2521 2<BD 

25LS251i9 4.25 

Prices Slashed! 
74SOO 

.32 HS 1G3 


.115 745168 

;JS 74$169 

.JS 7U174 

.'JS 745175 

,35 745181 

,.00 745182 
.35 74S189 

.35 74S11J9 

.JS 74$194 

, ~-5 74S19S' 

.u 74$196 

,35 745197 

,40 745201 


74522!1 

.85 74$240 

. 35 145241 

.J5 74S~• 


.40 745'251 


.~o 74S25.'l 
,60 745257 


1,99 74S2!il 

.so 745ZIJO 

.50 74 5 274 

.so 745275 

,SS 745260 


2.71> 745'&7 

1.24 	 74Si8B 


,45 74-5289 

.so 74-SJOl 

.&9 74SUJ 

.&5 74SJ74 

.15 74SJ!i 

.55 7453117 

.u 745412 

.95 74547, 

.9S 74$472 

.95 74Sd74 


1.95 7454112 
1.95 745570 

IC SOCKETS 
1.gg 100 

apin sr .13 .11 
14 pin~T .t5 .12. 
16 pin ST ,17 ,13 
19 pin ST .20 .18 
20 ptn ST -~ .2.7 
22 pin ST .30 .'1.1 
24 pin ST ,JO .27 
28 pi n ST .40 :112 
40 pin ST ,4& .39 

ST ' SOLOERTJ\I L. 
8 pin WW ,59' .49 

14 pin WW ,69 .52 
lfipi11 WW .D9- .58 
16 pin WW ,99 .90 
20 pin WW 1.051 .98 
22plnWW 1.}9 1.28 
24 pin WW 1,4& 1.3$ 
2B pin WW 1,69 1.49 
40 Si'w w:,R~el11Ai'0 


16 pln ZIF 6.75 call 

24 pin lll' 9.9!> call 


ZIF = TEX100L 

~z '"'In~ rllon Fore.,I 


CONNECTORS 
RS2J2 MALE 2.115 
AS232 FEMALE 3.50 
RS232 FEMAl..E 

RIGHI A.NGLE 
RS232HOOO 
S-100 ST 
s-100 WW 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7~12 
7413 
7414 
7416 
707 
7420 
7421 
7422 
7423. 
7425 
7421 
7427 
7428 
7430 
7432 
1433 
7437 
7431 
7460 
7442 
7443 
7444 
744S 
74411 
1<M7 
7441 
7450 
7451 
745! 
74S4 
7460 
7410 
7472 
7473 
7474 
7475 
7478 
7490 
7481 
7481 
7483 
7485 
7486 
7419 
7490 
7491 
7492 
7493 
7494 
74!15 
7496 
7A97 
74100 
74107 
74109 
74110 
74111 
74116 
74120 
74121 
74122 
74123 
74125 
74126 
74128 

.19 

.19 

.19 

.19 

.19 

..25 

.2!l 

.29 

.2~ 

.18 

.19 

.2!i 
,31') 
.!15 
,49 
.2!5 
.2S 
.19 
...35 
..:is 
.29 
.29 
.29 
.29 
AS 
.19 
.29 
.A5 
.29 
.29 
.19 
.49 
,65 
,69 
.&9 
,69 
,69 
.li9 
.19 
n 
.23 
~ 
,23 
.35 
.2!I 
...34 
.33 
.,45 
,35 
.!i9 

1.10 
,!IS 
.so 
.59 
.35 

2.15 
.35 
,All 
.50 
.:is 
.65 
.5!i 
.TD 

2.75 
1.Tii 

.!IO 

.45 

.45 
,$5 

1.SS 
1.20 

.29 

.AS 

.49 
Mi 
,4$ 
.5!i 

7413:2 
74136 
74141 
74142 
74143 
74145 
14147 
74148 
74154l 
74151 
7415'2 
74153 
74154 
741SS 
74156 
74157 
74159 
74160 
74161 
74162 
741153 
7.4164 
74165 
74166 
74197 
74HO 
141n 
14173 
74174 
74175 
14176 
74117 
7417, 
74179 
74180 
74111 
74182 
741114 
1085 
741811 
74190 
74191 
741!n 
741EIJ 
74194 
74195 
74196 
7A1!i7 
74198 
741119 
7422'1 
74246 
74247 
74248 
74249 
742S1 
74259 
74265 
74273 
74276 
74279 
7420J 
7A~ 
74285 
74290 
74293 
742911 
74351 
74365 
74361; 
74JU 
74368 
7437& 
74390 
74393 
74425 
7442S 
T44ll0 

.45 

..50 

.tis 
2.95 
2..95 ; 
.!Ill 

1.75 
1.20 
1,35 
.55 
.65 
.!i5 

i.25 
,75 
.65 
.ss 

1.65 ' 
Jls I 
.69 
,65 
.li9 
.95 
.8! 

1.00 
2.95 
1.65 
5,95 
.75 
.u 
Jl9 
,99 
,75 

1.15 
1.75 
.75 

2.25 
.75 

2.00 
2.00 

1H.5D 
l .15 
1,1,5 
.79 
,19 
Jl5 
.85 
,79 
.75 

1.35 
1.35 
I.JS 
1.l-5 
1.25 
1.115 
1.95 

,75 
2,25 
us 
1.95 
1.2$ 
.7S 

2.00 
J ,75 
3,75 
.95 
,75 
..OS 

2.2S 
Ji5 
.li5 
.65 
.65 

2.20 
1.75 
us 
l .15 

.115 
2.55 

4001 
C402 
4006 
4007 
4008 
400!! 
4010 
4011 
4012 
4013 
4014 
40!S 
40\6 
4017 
4018 
4019 
'4020 
4021 
4022 
4022 
4024 
40Z 
4025 
4Cl27 
402fl 
4'121 
4030 
"°34 
4035 
4().IO 
4041 
4CM2 
4CIU 

'4044 
4046 
4047 
4049 
4050 
4051 
~053 
406o

4°"4068 
4069 
ll070 
4071 
40n 
407J 
-4075 
4076 
4071 
40li1 
4081 
40&5 
40116 
4093 
<Ml9e 
4()!19 
14409 
1400 
14411 
1402 
14419 
45112 

·~<1508­
4510 
4511 
4512 
4!iU 
4515 
4616 
4518 
4519 
4520 
•en 
4529 
U27 

;29 4,s2a 
..25 '4531 
.25 4532 
.119 4536 
.29 4539 
.95 4543 
.39 4555 
,4S 45$6 
.25 4581 
~ 4582 
•.a& 4584 
.79 458li 
.:39 4702 
.39 74COO 
.69 74C1l2 
.79 74C04 
,39 74C0& 
.7S 74C1D 
.7ll 74C14 
.79 T4C20 
.2i 74C30 
.65 74Cl2 
.29 7•C42 

1.115 74C4.ll 
AS 74C73 
.li9 74C74 
.79 74C76 
.Ji 74C83 

1.95 74C9$ 
,95 74C86 
.75 74Cll9 
.75 74C90 
.69 74C93 
.as 74C9S 
.79 74C107 
.as 74C150 
.95 74C151 
.3S 74C1S4 
.35 74C157 
.T9 74C160 
.79 74C1n 
.119 74C162 
,39 74Cl6!1 
,39 74C16'1 
.29 74C1GS 
.JS 14C173 
.2.9 74C114 
.29 74C17S 
.19 74C192 
.29 74C1!13 
.79 7'1C195' 
.29 HC2ll0 
.29 74C221 
.t9 74Cl73 
.95 74C374 
.95 74C9D1 
,49 74C902 

l .49 74C:903 
UIS 74C905 

12.95 74C906 
12.95 74C9D7 
1111.5 74C90I 
12.95 74C909 
7.95 7(C910 

.!IS 74C911 
.~ 74C9'12 

1.95 74C914 
.811 74C915 
.as 74C918 
,85 74C920 

125 74C1121 
1.79 74C922 
1,SS 74C92J 
.8!1 74C92S 
:39 74C926 
.79 74C927 

1.25 74C928 
125 74C929 
us 74C930 

l .lD 
..S5 

1.95 
1.95 
U$ 
1.u 
.9$ 
.95 

1Jl5 
1.!15 

.75 
.JS 

12..95 
.3S 
.JS 
.JS 
.J$ 
.J5 
.:;g 
.3S 
,35 
.39 

1.29 
1,99 
.GS 
.&5 
;BO 

1,96 I 
1.95 
.!19 

4..50 
1.19 
1.7S 

.99 

.89 
S.75 
11.2!i 
3.25 
tn 
1.u 
1.ID 
1. 19 
1. 19 
1.39 
2.00 
.79 

1.19 
1.19 
1.49 
1,4!1 
1.39 
5.75 
1.75 
.us 
2.45 
.39 
Jl5 
.as 

10.ll5 
.95 

1.110 
2.00 
2..7/; 
9,!15 
B.!15 
us 
1.9$ 
1.19 
2.75 

17.!15 
15.95 

4.49 
4.% 
5..95 
US 
7.!15 
7.9S 

19.95 
19.llS 

PN:2222 NPNSWITCH T0-92 10/ lJIO 
PN2907 PNPSWl1CH TO-~ 10/125 
2N2222 NPNSWiTCH Tl>-'18 .ll 
l!N2901 l'NPSWITCH T0..18 .?!> 
2N30SS NPNPOWER TO.,) .79 
iJOSST NPNPOWISJI T0-2211 
2Ni3­ HPNSW!TCH T0-92 
2NJllO!l NP.NSWITCH TC>-92 
IN4148 llN91 4) SWll"CHU~G 
IN4004 AEOTil'IER 
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VOLTAGE 
CA 3020 2.75 CA3082 
CA 3039 1 ..29 CA3083 

LM301 .34 LM3401-7800) NE5SB 1-50 lM1419 .69 REGULATORSLM301H .79 LM348 .99 NE.561 19.95 LM1496 ,8$ 
CA 3046 I .ZS CASQ81>LMJOI ,45 LMJ50K 4.95 NE564 2.95 LM15S8H 3.10 	 7BD5T .89 7905T
CA 3059 2.90 CA 3089 Uo\3011 .69 LM35QT 4.60 LM565 .9!< LM1BOO 2.37 	 7808T .89 7908TCA 3060 2.9D CA 3096 LMJOBH 1, 15 LM358 .69 LM566 1.49 LMl!U B.25 	 7812T .89 7912TCA 3065 1.75 CA 3130 

l M309H 1.95 LM359 1.78 LMSOI .89 LM1830 3.50 	 7615T .!9 7915TCA 308.0 l.10 CA 3140 
CA 3081 1.65 CA 3146 LM309K 1.25 lM376 3.75 NE570 3.95 LM1811 5,49 7624T .U 7924T 

LM310 1.75 LM377 1.95 NE571 2.95 LM1872 5.40 
78051( 1.39 79051( LM311 .64 LMJ78 2.so NE592 2.75 LM\877 3.25 
7612.K 1.39 7912K

LM311H .89 LM379 4.50 LM7G3 .89 LM1B89 1.95 78151( 1.39 79151<LM312H 1.75 LM380 .89 LM701l .59 LM18'.16 1.7S 
I0.24K 1.39 7924KUlll17K 3 .95 LM380N-8 1.10 LM71D .75 LM2877 :i.o.s Tl 

LM317T 1,19 LM381 uo LM711 .79 LM2870 2.25 TL494 4.20 75365 7Sl05 .69 ?9L05 
LM318 1.49 LM382 1.60 LM72J .49 LM2900 .85 TL496 1.65 754SD 78L12 .69 79L12 
LMJllH 1.59 LM383 t.9$ LM723H ,55 LM2901 I.OD TL.497 3.25 75451 78l15 .118 79l16 
LM319H 1.25 LM384 1.95 LM733 .98 LM3!IOO .59 751 07 1.49 75452 

76H051< 9.95 LMa23KLM319 1.25 LM3n .99 LM741N·8 .35 LM3!I05 1.25 15110 1.95 16453 
79H12K 9.95 UA 78S~O75150 1,95 75454 

LM322 1,65 lM389 1.35 l.1•1741H .4D LM3911 2.25 T ro. z20 K T0·3 
LMJ111 (- 7900) LMJ87 1.40 LM741N· 14 ,35 LM3909 .98 

75154 1.95 75491 
7518.11 us 75492LM323K 4,95 Ul390 1.95 LM747 .69 LM391' 3.95 	 L =T0-92
751911 us 75493

l.M324 ,59 LM392 .69 LMH.a .59 LM391 5 J.95 75494
LM329 ,65 LM394H 4.60 LM1014 1.19 LM3916 3.95 
LM331 3,.95 LM3~H 5.00 LMUO:J 1.95 MC4024 J.95 
LM334 1.19 NES31 2.95 LM1J10 1.4!1 MC4D44 4.50 
LM115 1.40 NE536 6.00 MC1,;JO 1.69 RC4136 1.25 
LM336 1,75 NESSS .34 MC1349 1.89 RC4151 3.95 Bl FET
LM337K 3.95 NE556 .&5 MCIJSO 1, 19 LM4250 1.75 	 TANDON

TL071 .79 TL084
LM3l7T 1.95 NE558 1.50 MC1358 U9 LM4500 3.25 TL072 1.19 LF347 ' I I LM336K 6..95 NES55 .34 LM1414 1.59 LM13D80 1.29 	 TM100-1 (FOR IBM) TL074 2.19 LF351 
LMJ.39 .99 NE558 .65 LM1458 .S9 LMl3~0C 1.49 TL081 _79 LF35J TM100-2 (FOR IBM) • ••Li\111481 .69 li\1113700 1.49 	 TLOU 1.19 LF3SS 

TLOBJ 1.19 LF356 
LF357 SHUGART 

SA 400L (40 TRACK) 199.95 
SA 400 (35 TRACK) 189.95 

CABINET FOR Sl/4 11 


DISK DRIVE 

OSBORNE/ MC GRAW-HILL *COLOR MATCHES APPLE
RETAIL STORE 

l1ppl II U•£>r'5 Ou1de .••• • • '. ' • 1~.95 FITS SHUGART CRT Con l rolle1' t Kmncrt>ooi<, ., •••• 9.95 
00000 Aul!mbly Languoge 

Pfogrnmming .•• , • • •• , • , •.• 16.99 *NEW HOURS* SPECIAL - s29,95 
CBASIC U•er Guloo , • _,, • . , ..• 15.00 

NOW OPENSYBE.X 
Vour Your Flttl Comp1110,1 , • • • • • • a,95 MICROCOMPUTERillu CPl td Hiln<lbook • .. • ' •• ' ' • H .95 
Th f'ASCAL HonQbOO • ' • •• ' •• 11.95 HARDWARE HANDBOOK 
Mlc•opr(l\:e•oor lnlOrtaclng 

Techn•quas . ... _ •• ~ •••. ~ _.... 17..B'S 	 FROM ELCOMP- $1 4.95 
Over 800 pages of manu lac1urer.s dala 
sheets on mos t commonly used re 's 
Includes:
* TIL - 74174LS and 74F 
*CMOS''JDR SUPER SPECIALS'' 'I Vo llage Regulators
* Memory - RAM. ROM. EPROM 
" CPU's - seoo. esoo. zeo. 8080, 

8085, 8086/ 8 RAM 
* MPU support & interlace - 6800 , 

6500, zso, 8200. e tc . H M6116-4 2KX8 CMOS 


TMM2016-200 2KXB NMOS 200NS 


4164-200NS 


EPROM 	 CAPS 
450NS 	 .01 uf Disc 

4SONS 	 .1 uf Disc 

.1 uf Monolithic 
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THE ULTIMATE APPLE* 

COOLING FAN s5995 16K RAM CARD 
* Easy Installation * Upgrade your 48K Apple II to f lJ ll 64K of RAM . 

* No modification of Apple * Fully software and hardware compatible with the Apple 
language card and rnicrosoft zao card .required . * Eliminates t he need for the Applesoft or Integer Basic* Color matches Apple . ROM card when used in conjunction with DOS 3.3. * Switch on fron t controls fan , * Allows you run or w ithto Apple Fortran Pascal no 

computer and monitor. difficulty.
* Ultra-qu iet, rel iable fan . * Available as bare board, ki t , or assembl ed and tested 

boa rd . * Completely elimina tes 

problems caused by PRICE REDUCED 

overheating ASSEMBLED & TESTED . .... $49.95 

BARE CARD ... ... $14.95 KIT .. .. . . $44.95 

DISK DRIVE $29995 

* Includes metal cabinet 
* Color matches Apple 
* 35 Tracks/ single side 
* Includes cable 
* Use with Apple 11 

Controller 

- • 
~- , . 

GREEN PHOSPHOR MX-80
NEC Js1201M s169°0 

MX-80FT
ZENITH zuM-1 21 s119oo MX-800 

COLOR 

CALL FOR PR I CE
AMDEK coLoR 1 s335oo 

WE HAVE APPLE AND TRS-80s32900 INTERFACE CARDS AND CABLES 

* VERY LIMITED SUPPLYSA400 35 TRACK * MODIFY FOR USE IN 
APPLE ATHANA SS SO SOFT • •• •• 24.95DISK DRIVE * PRE-REVISION "L" MODEL MEMOREX SS SO SOFT •••• 26.95* THEY WON'T LAST LONG 

VERBATIM sssosoFT .. .. 29.95CLEARANCE $18995 
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FREE* 
Plastic library case supplied wffh a.II 

d/slcettes purchased from California Digital 

t •filf-41 t.. ~r,I 0Jr C:.att;i,..~. ·l)t U14 !17 .eel 
'""' 1,, t~W ,,._,«,.. iot ~~e n1..tU. 
1 ... . , *•""'"" i-. eotrUnN .-...1111 .. dtM•lll' M '44l .,.... • l w111,_,... ..,..... ~· Hf•. ..•. 
....u 411 l• ~d.d&.eJ.U..rd ,..,lll • lttftfJ\hril JWlt­ "· 

.:: ~V•·rr "::~ ~~:'!~!~7.~~tt0'11 
t' i"' .. .-p.p.lt)~~..- r.,....l,....•~eu!itt. 

""i"' 111111 •zuo 

5'~" DISKETTES 
WITH LIBRARY CASE 

$26.50 
Tfllr Choice 

SCOTCH 
MEMOREX 
VERBATIM 

Solt Sector 10 Sector 

7440·0 7440.10 7440·16 26.50 

3481 3483 3485 26.50 

525·01 525-10 NA 26.50 

MOl MH1 ­10 MH1·16 29.85 

104/10 107/10 NA 45.00 

Double Side Double Oe.nslty 

745·0 745-10 745·1& 42.50 

550·01 550-10 NA 42.50 

MD2·0 MH2·10D MH2-160 45.00 

104/20 107/20 NA 49.50 

NA NA 59.50 
EIGHT INCH DISKETIES 

Si>ale Sidi Jhft Dtor 1 Sillgle Sidi Do Ille Density 

SCOTCH 740·0 29.50 SCOTCH 741 ·0 39.0D 
MEMOREX 3060 29.50 MEMOREX 3090 35.00 

3740/1 39.50 DYSAN 374010 57.50 

740·32 29.50 SCOTCH 743-0 47.50 
__......,•• " ' '" '"" MEM01!£X 3114 39.!iO 
1'11.alalitf~m il" lllr '-"' 

....... ,... ... ·-­·.... 66.. 00......,..,... ... -..r_. 

Flip&File 
$f8.95 

MEMORY 
2716 EPROM 64k DYNAMIC 

4.50 6.95 
450rts 4164 200ns 

16K STATIC 16k DYNAMIC 

7.00 1.95 
6116 200ns tll6 200ns 

2732 EPROM 
SALE s6.95 

DYNAMIC MEMORY 
1JI J)· ... 

!i~uo..:: :t Ill "' lt6 l!ll·"""="6Japf'I lar..IHl 

~ 
us , 

•IJ4.1~54 ffitlilSt l!ilr~tftt 
11) ,.,

ilt....."Ulnl&o.JJi~l!l•dtbl' 
.tlJ!!!Wl,'07ilil: tl'\191(. ' .... ·­
2~lQl~U 

STATIC MEMORY 
'" 

,.. 
'" l•L.CI .. 18 IJ~ 

11 ~3 111• ''° '" l1itJD'll.t._ 
! llJ• ... 
'°14-" 
~ .. 
ri~~~l~l•p.11 /!/j fZ! ... 
11Hr#.t )l»ni 1c.. ~ "" IS 1111 
'"' (210 lo:it'u­ 111 ... ..,, )II I 

EPROMS 
~ .. llll "'' 11•17,.._,(> •JO ... llS 
211'f~ IA lrl~IOJ lll!l 711 115 
a1f...60-..&'9 &ll!l 5111 !<II=-· '"' IOO 1111 
113!~16-"l ... GIS ·~...._,.. •0!111 • tlll 
___... 

.... 015 11 !0,,.,.._ .... .. '""' 
$49.95 

ASTEC SWITCHING POWER SUPPlY 
ou1put; + sw. 3A ; + 12v .9A; - 12v .0754. 
Suil1bie for 4pp1e look ·a-61re. ATC-1291 

SWITCHES 

I I' ..;.,u~rw ~ .i a:ad..lr "4t 
,, .. l•ttl·...t;· 

o•n• •" ~·'·~J.11 .• 

~~! ~~=.~~~~~11":" :.: 
Ul'llt ai..tt •IOO M ., "1 

l •(:::::::.·:::.'J~I 
........ 

It t'fttol ,._, . 3#11 

~- • •· • , 111 "-•I u .ti.I n.• 
1h,1• I ilt l.lfl ;1 100 I .. 

l•L t 1.-.u t...t!I l +:fl 

::~: ~~ 
1 

I ~. l ~ ~. !~ t'':: 
l•1ill• 't~ hAfl I~ I Ill 

ml 11 •.it'I' " ' ~ 
fl~I h1h+111 I 4 I I. I o l,D 
Jilt I I lftl I I I .It LO 
Jll•lf1 1h1 , ,ii} •.00 TD 

'"'"'' ..... ciu n ua111 lt11•• • •11• r..1.1 J,UO I 14 
UU lll'' •.,•loll• 111 • JI.I ' · 
llt ~'ll l••t ill .." " t...,oO
111 111t1...-•n••r,•O :..-.lt ,4Ht 

Ten 
SHUGART SA801 R •395 385 375 
SIEMENS FDD100·8 259 259 225 
TANDON 848·1 SLIMLINE 379 369 359 

Elcht Inch Double Sided 

SHUGART SA851R 525 495 475 
OUME DATA TRACK 8 525 495 475 

MITSUBISHI M2894·63 485 475 469 
OLIVETTI 802/851 369 359 349 
UNDON 848·2 SLIMLINE 495 485 475 
SHUGART 860 THINLINE 569 549 539 

Five Inch Slncle Sided 

SHUGART SA400 215 209 199 
TANDON TM 100·1 209 199 195 

Five Inch Double Sided 

SHUGART SA450 349 329 315 
TANDON TM 100·2 295 269 259 
TANDON 9&TPI TM1 00·4 369 355 350 
OLIVETII 502 1/, height 239 225 215 

Three Inch Rlcld Floppy 

HITACHl·AMDEt< I n1(for prl~ing 
Five Inch Winchester• 

SEAGATE 506 6 M1gabyle 759 725 695 
SEAGATE 512 12 11\1'.gabyle 995 960 960 
TANDON 603SE 14 Mevabyle 995 960 895 
WESTERN DYNAX removable 995 960 950 

Upon request, aU drives are supp/led 
wHh power connectors and manual 

ECL.IPS 
100 

$695 



10 Drives ' 225 • 100 Drivn "209 

C.u•0tn11 Oigliil l'tOS 't'¢Ct'!ll1t ?*ftieJtu:utd mW ?IJlilfnlilo&OI st!wttBll 11\nuYnd Sir~ ~DO HXHli ~ Ollill 
a't\ll Tri~ uratlS lrl'J ~f«:1;onica;1ty and ph~cally .mtll:ar to tltal o• ll'll' Shugi"180 I A dr1irl d rlvil Ariy ~~liiClin 
th:JI w1U lll:t-4Pt lifi 801Fl ....111 Mir\ INlllt\ tt'le 511Wflm§ ~00 100-a dtiWt 
AU umts aria f'e'N nd tihl..pptd tn lai!.1ort '6611!.d baAas Beclu!HI ol lhe a'1~•111im1v IC1'V pl'ce Wit~ oi quit* il!l l 
Oi.11 Ph,!tl!lil 1~\rNff you; Ui'lltl Ht IV SEA-F"lOOEI 17 Di Ma1'°8) IV'CI C.OnntidOt'I suppllod ,., .....pgct I1PqU4nl Alsa 
~·•ul•bl!J T~Q drl'f(J ;uMys1t1m suppilod t" Deel oncto5ulf!• w~" IJO;Y l!f 1upf:Jl 'p' and Ian io75o..CIQ CAt..-2FU'JCff 

Diskettes 

$1~95 
FREE 

PLASTIC LIBRARY CASE 
W~ flJl'rf! ~~Chataicl lftii: lf.fllhjij e:t.cets i nv~ritary DI SW' SCiolch OtDIM! dl.!ii~eJ!U r.orm O•!)tlJll 'El;u1pmcn1 

C0!"PDl"hll«;m T rie d/s-. ...m~ ilirre 11 ~1 aing'k!sldeld d'W'bll' dMill~ A,-.aL19tJl• 1niott, tJ1t111rtdS'.la.iknteelQ1s Ullo d 


fltl<Ji; Jn.l'C:h'llliod 1JtlrT1 C-.ll•ot'rnil Oilg"1 l11I, l h ftD lf8 SUl'JpUod 1n .poltfPIUPrlDl'IB libt.11')' ~Ot.IJ.;Jlll (:.QC6, 

T11J.fl Wlhtftntllljtt pl li!Q ono limp Q~fo• nnd 1J01i;tt up •gr1'1G wlri~t i~ rlft"«I SCC!li:.h di.Ilk.en~ f.ltle«I bdawdn.alei l;O!ilf 

~SOU °""'°' la< Appl!• i 19MJ MMM·S01"40 (ton ..Clo/I MM>.l--S0744 0 (llu<LH<!n) MMM-507.. 10 2 I~ 

PRINTERS 


MONl~TORS 
].a...""llli , tP'I- ~llT~fJOC-'11- t4''t!Oll1H-l1'1 
W t LT~ O'~ ......... I! Ytv CP!petll ,, ll.lt:-11A 

W( tlt~~O'I0'10 ~!ol' l'nQl'hfH'lltg1111 WC- ,;[N 
n~tJt.U!llf'Hll~ t1Ul\r~J·Di::11t«-Jnt10t 
a.TC .Al1WI ;tMfl ~~ao.al a11111 rnmpu•1 NfC.'* 
Meiiin.U.~ n l1M&bl• t..nittEall\la\llill'~Wl14W1J 
~cl&ll D~~;11mCR•tell"t1•~t1~..rtfltlft..A_,,,Ulll-BW1l 
Un.it' DPaJ r.J... I~ "91Tf'CI.11"".wt IMWIJ (;(JN-Bw'J 

!<...I 
~U: Jtllil VI~ ml!' 1\1-CC.-iCOCn 
ltf:G ltf.tl 1tiaa1 l'f[.C,.•JQ;!JM 
t1 1i1r.•rc~,.,.1U«:--1-1DXL 
! UC: 0 ~ tM l!M)llhM Rf.I: 1-4fll'RJH 
l! _ ,..,.,Ou c.Mil !oi &.,..re tvi &l\on lltD l!IUC~ttftr.8 
C..,.1t::t" a'P(;I •H..,.....m00 ' 
~t· t•~ r.t C""••t~ ..~-~IJ-lSOO 
"~ Uil6f • I CBll!..""mn 11·-c«i AW· ICIJ 
.i.nVt.' CM' f) hll"' ru AC! ml• ,qn.ia. •&•O XII 
.Ana" ''" •l cireimP'tltl i•.flft rW fl(d ~410.lfll 

~ Direct Connect 

MODEMS 
t~ • ., .. -~ !IDS..GO,...,_Hlf5._llf() J•IUI 
1o1.y... 1i,_1 u ioii1115lm ~iv mm 
IU:yti .W..G~ II .. Wit dwtd alt~ l~Tiii J/\I } ~(O 
~,.,_ CJ..~olltll t. llai!Hl'I'~ tR2R l'ti1(0 

~1111<11 Ci.t .o 'C NMl't:I +.G\l.C4l "' 
o,llliPD~Llt" ]J9'l-t\K,Yljltatfl)ft ~1 l~m 

,_,,.,,. 311 A"11rt:M 11;ilJI ~DY .'T.!I Y!'S ll'.t 
_,.llln~t44 IQltor!h'-i'IJJO 1K((I 
lJriNt•wl 1 ftlfu.!t8Ul!:il llrotf."l•,.ltUOS- ,Q..fl 1H~ 
\ilv\11 • '111:1.'Ji =:r~' Ot"¥1 aa• )l<tfrl't W>S--ICJLPJ 21$11:! 
~....ul1'1Dc.tld cwtf>tO Taxlu...11 "-•U6i1I~ U;).S·mi\' ttfOO 
'°"'h~\.111 171.Pll.W~ Kl tl'D>DM ~ 11J111f1 U05-}tll._P 4501.Q 
~~i91 U•' I i!UIW a:rwYd ••l'°l :tn'"W\11 Dbll gQ_ I.JAi GM 

TERMINALS 


~1Nr.i1U 

llH 

cumo 
ca-rm 
ta-m< 
a;s.111... 
CCs-J<i• 
mr..0 
0C5.1 1ttl 

APPLE BRAND PRODUCTS 
,'l~!tiu AAM 
lllPil 1!1Ji Y!)fllll Ulrtrt4.i Cih G 
lipPll anlii ti111~dll cnntidl• ca/It 

XITEN 
_. ,lffl 10~111.-bli tl'G umt>•ri,.._~ 


"'; UJI glll lt b .#\Df 11 


RANA SYSTEMS 
4UJJfollP.im~~ ..11.-t1ntMl"01"• 
•01" • CJ"f • •trlh:r enu11 ' 

CALIFORNIA COMPUTEl1 SVSTEMS 
Annth~1ScrilJllAlil'lliKk 
C1l.Mltit11.1k1 PIQlld ~~'lap 
.t.p;ole ~-~II iflUr:JUcr 
G'li:.~1'runi"' 
CJltn01• 1'Clft•M.rablf 

...qr~.arH t1~1 


~'~ '1t(irt1Df 11)1 "~'' 

MOUNTAIN COMPUTEAS, INC, 
CN- IJ1,1fl :..now.C...11 
Olftrta!Jr-11• 
5..t:r-1:al•rt3Dnl 
lbn P\.,r"' otf1 t:r, r:iaani l~~tr 
lllDlf'!Wrlle 1'1'fl!l l.11111tMHtl 
A-tirG•ll C.,...-trl., 
lll · 11 Caulol r;.,1111111 BS3! t yt1rA 

MICRO SOFT 
f.t.IDIU.Dl1 l tri CJl'li (Mlf 

1111011>!111 M..U c.-.i i: 


VISTA 
\IJW( ~~ll•c.•• 

l{KU YTuml Ill 


ltlw;•DS;I dt&lllll.l:•ift-Ptlrl-""' 

FOURil-1 DIMENSION 
.$tJpeliJtHtoJ$'!1~· ~llD't,.ct.d ftfl 

SORRENTO VAL.LEY ASSOC 
5lflt/t""°elt11'19'ti.1~• "'J' ti 

Dou~te 5¢Cl1 s1~ CHnJOC1 tont,,... 

!im&ft l)I IXtlh tilltll •wMr Diin"I' 

ADVANCED BUSINESS TEO·H 

l!mll> 
OU> 

,,. 
•HQ 
'(\al 

'"'"' 1111! 
9;(1) 

)llftl 

~i)I 

'''"" 

S•IOO 

BOARDS 
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gi141 ~l81.-1m.tli11C111f'lir.Wd 
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~ 
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CPM OPERATING SYSTEM 
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MONITOR 

$J59 
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16K AppleTM Ramcard 
LIST 195 

ACP 

s599s 
• Full l year warranty 

• Top ciuality ­ gold Hngers 
• Expand APp'e U48K 10 64K 

• Compatible with Z·BO Sotlcard" 
• Allows ~ystem to run wilh CP/M". PASCAl 

DOS 3.3. COBAl Vlslcalc, etc. 
• Supplied with extra 16K RAM & hes (2) LED's 

"D" SUB CONNECTORS 

0037 $2.50 oor. $1 .95 

As_tec RF Modulator 
for 

COLOR 
& 

B/W 

Stepper Motor 
~~ USED IN 

DATA 
~ PRODUCTS 
-~ PAINTER 

$19.95ea. 

CONNECTORS 
'-

;~=~·~;.: 
1102.\ & 1' 
~(). ;:'OjAQ , , al 
tt.Ud~ lJM 

3L WIREWRAP 
SOCKETS 160LOJ 

... 

W·U)J 

"•a 
20 
J7 
:10,. 
J6 
•3 
.!II 

7BH:>5.C 
lllMDll 
'"'~~ LMHlllNi 

'.IOD't 
UAlOICN 
l.Mll)AH 

~·LM"IOl'H 
lMJ0101 
l.Ml(ll>C1' 
lM'.100.I!. 
l.Mll[JCM 
lM111[)fC,., 
i.Ml l ~i 
L.MJ l 7T 
Ll.<:l!IJC' 
L~19M• 
LM.nOK·XX' 
LM32(JT·IO<· 
LM32Qt1-XX• 
LM3:i:IK 
L.Mn.i.J~ 

lM337PC 
UUJaK 
LMU:m 
IMl-llll<·Xl<' 
LM.l40t•XX• 
LM3AOH·Xlf' 
LM1""H 
l.r..U4f!N 
u.rutll< 
!.M:l58CI< 
L.M;;eoH 
LM:!ntl 
LM3lflN 
U.Q771"1 
LM.'.ll!OCll,(• 
l.M361 r~ 
LMOOlf 
LM38flr~ 

LM367N 
LMJGON 
'lE5~1 l/(T 
HE>5.'>V 
NE-~l 
"1™1T 
rtE565Wti 
NE5WW 
PilE.fiB?V1't1. 
'4E-59Jil'l 
LJ.(JOlH 
L.MJ"Oilt'-"li 
J.M110t<1>• 
LM1l!N/t1 
l-M71514 
L"'1~JH/tl 
LM7'.IJN/ll 
LMTJ91N 
l.M?~H;.t • 
LMH1Cff­ .. 
1,.M147t#H 
LM1A!'l'l/ll 
LM7WCN 
l.Ml310N 

"""~ ...C•250 
..M.::1:t,IJB 

!WO l :IQ 
I~ rCJ 
fJISOJ ol_lj 

1~ !;;,
1..­ ,S2 

t•SOI! "' 74509 4.9 
f..:iSlO 
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IA51!.,.._ 
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'"'"'"/.:iS» 
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7.J~t 

,, 
'•2 
-'2 
•l 

as, 1a 
""., 

7"'S64 116 
7-4586 >!ti 
NS1.i 69 
7"'SISB 71 
UB,11 n 
1.;Snl n
1.s,,.. n 

LM111111H ';.90 
lA~ !4!i6CWN .ig-
MC 14QllM Q;/ 
MCl118!)NI M 
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U116el!N tSD 
tM1820N .9§ 
lM1~ fi6 
LMIBSm' 110 
LM)111N •7S 

~· "" LMNOIU 2.50 
l.M:i?l1N iJ iJ5 
CA.3l1!1.l ~ 19 
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CA:!Ol':IT ~!HI 
CA30051 276. 
CAJ03iJ1 1 l!IJ 
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~•Ai} 

CA.105!»1 J 113 
CAX>Ollll ~ 111 
CAlOWN ot!l:S 
l.M309..'il'I S A!J 
CA:ioet>T r 20 
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CAJ064.. 1 
CA3Qe..1.•J •56 
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C~1 , .. 
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CAJ\;Jl'IT r~ 

Wt.OT 1 1Q 
CA'.1 1•6H 2 4111 
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SG.162'4/'t !l ~I!! 
C A J(iO(»'I ~J .lra 
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u••t!9D!Jl ~ • lli 
L.M.~ 91!1 
lt.n0•4U 3 TS 
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lMJGlfl.N 3. 75 
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OC<l!l'l~f 1, 1D 
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RC..1!:;4TI( A.9!\ 
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ut...m"COI 115 
UJQOO.l 1 50 
SN7~N ;g 
SN1~!i1N l~ 
S"N751&.52N otP 
SNi~I< Oil 
Sl<J164.!i.tH IJ!J 
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SN~~ ~I< 
.SNJMg::JN l!r'J 
SN15"9tlt M> 
'TL.-1 !OP'~ 41 iQ 
T~400C:~ 1,0!> 

7.;~.\~l'iKi 

$.a 1"'~' 1)1!5
66 7•&25J IM 

i ~6 74S25 7 L2U 
P00 7•s.:!"J8 I :!Ii 
I~ 7451'60 75 
12!! 1"!i:le0 ~1" 

7.3 1~1 lOO 
I 1.cs.l88 ~55 
r • 1~SJrJ .J 1tr 
i 2!! 7otSI7.:i l.10 
'.lli 7 .. B..187 ~75 
~1!) 1'5411 lll" 
1.,i! 7"-S472: lM 
I .n; Ns-47.J 7 Q5 

'!!..~ 7~7.t I)' 
I 00 7•t.S-116i a.95: 
l "" 1'.CS570 ~ 75 
rllJ 1-:s'n ~7& 
.i.1s NS572' a~ 
l 7S HS573 395 
:mu 1•S!l->O ~oo 
2.W 7 1~1 , 

i"-ClC (_ 11 
1401 ~ 
1il02 _22 
>.W 22 
7~ ~ 
1~ Z! 
1"'°6 36 
ld/J1 3$ 
1"°' :2
1-a ,23 
l -4tO n 
7..l;J1 .2Q 
1~J:1 -29 
lolllitJ 39 
1.:0.c $ljl 
7•Hl ?9 
7~)7 .29 
1-"211 :n 
1.4.2 1 .JS 

·­ 197<12J '29 
1.425 1$ 
1•26 .29 
7;JZf :?.5 
142!1 Ii.,\ 
1"JQ .2l 
7'.l2 211 
14.'7 ~ 
1.ull .,.. 
1.c.JJ ~ 
14-tC 1g 
1AA1 
1+-'l'Z 51 
1"'4J liHi 
T""' ! 
l~!i 7U 
ii*46 11i.i 
'1"41 M 
7•"8 79 
14~ t& 
7 ~l 19 
1-4~ 19 
1.4.~ 11] 

!"5G •! 
1.t61'.1 2:! 
11UO 2i 
1412 :i'!O 
7"7::1 .J• 
ilt.14 3' 

• 9' 
\~ 
1 09 

t>1 
,1!7 

~· II,,. 
76 
n 

·~HO 
311 

•t"'L!.•.•j1:111111"'·:·.·1 

/~1&1 S: SS 
r.u~ B9 
7.'!,63: IS7 
1-4 •64 .!!} 
74 t l!5 67 
Ut(i 1.7.; 
1-4J61 '9.:i 
l..C'10 ~ F-1 
,,.,.,, .4 ~ 

7d 111 rl 
7-1114 8!i 
lottt1. M 
7i!.\76 1& 
711111 1!i 
J .•"1'Q ~;)A 

7·UUO 7:5 
1·Ufll 115 
l.uQ2 ,~ 

1·0[i.t l.H 
1-410.5 1lle. 
7,.U.lfi F¥1le 
l .i!tll l 
J"..1 '90 1 •5 
N1IH 
f41lili' 
7A19J 
f•H'U~ 
t41Y!lo 
7411)6 
1-1•W ,.. ,!le! 1 
1 .. rva 4 
7.:.~tl 1 •V 
7~~, liifj 

7427:) I t6 
7"'276 , lfj 
,~Ii l ! 
1"28J • 0 
7-\'2811 ijij() 
1-4~~ ;UJO 
1•'290 1.2!; 
7"200 !IS 
7.005 fll 
1.cJGO M 
7•U01 UO 
ror.e M 
14.)00 I .t!!i 
7<&llfJ3 1 00 
74'11m I 00 

74l.$(XJ5 :fi; 7.:4LS1 IJ' .$ 4.J 74L$;'4!15i.10 
7""-30J 28 T•l..51 U ~ l.,.W47 ~ 1.0 
7.C:l.502' :i!i 7"LS122 M 7•LS2.J.8 1 ID 
1.q,SO,) .ts fALSl:tl 1,t9 't4t.$l41i 1 19 
1 lSOA ~ 7•U!it?.lo 1..l5 7~' 4 AO 
1"1..SC6 28 7.,.LS12S .BQ 7"1..525l 1 -'O 
'f..tlS09 .2a 1 .. L.Sla!i !12 NL.Sa7 .ii$ 
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1·~ .l6 f'1L$ 1 ~ 1 05 7·~ H5 
11Cl.S::n .lJ 14L.!ilB1 1 r5 t~SJ..l7 I~ 
7ow...s3J ~ 13'...S'll!Q' t rtj J,u....s:J4B ~.90 

7-te.SJ7 ..; 1.at.stta 1 C6 7·i.t.S352 i re 
1~ 3l 7«.,Sl!'i4 I ~g '4rl..$35J I I-Qi 
11&l.5Ml 16 r..it.s~h5 8i 1,•l.Slfi.1 '.a9 
;~ ~ T4..Sni6 248 7.\Ls::Jfi5 ijg 
14l.S-t1 "r; 1.Q.$HIU I 1!1 74~ 
Tlll...SJll). gs 7.8'LSUI> I 1E 1.tl.SJ61 00 
1.~1 ~ 74\.S ro 199 '~ tQ 
14'~ ~ t4L$11J aQ 7...s;rlJ '/g 
1iil..S.'55 29 1.-LS17.t M 14..B.11 Ul9 
7•.....S.7J 45 7.i1LS17& 80 7'1LST1'5 00 
t<U.$1" .;1.} 7.fi.,SUU llO 7-1 :ITT 1 96 
711l.S75 he 7•1.S100 I tf, 7,~ I Ge 
/iM.$76 45 7.ct.S10t i ~~ 7~ 55 
f ·.tLS.i'l! .c~ 'r.i!IL.$191 .BEi 14 I (J5 
1Jt.S8.'.!A 19 7 .. 151!1:! 91!1 i';tl~ '~ 
7~ 119 7.llL.$1~ 1'15 7~ IJQ 
74!.SOO A! 74LSI~ !)!! 7•L.'>300 l~ 
71il..&la fi.7 1.dLS\96 lll 7Jt~ } 96 
7~ 75 74'l.S1 Gl' mt 7.,l5lee<I t 7fi 
1•1L 1!5 1'-4~21 I 10 NL.S&'ll l ;."iiit---------------1 1~ 00 7,,;1~40 I BQ 6 11..515 1 CQ1'41.SM \le 7<L$:!~ I l!Q e l L$l$ I IJil 

DIP 
SWITCHES 

l~nic.1 ! Q9 
-4 P.•ihCI\ 1 19 
!I Potttlcrl I 19 
f!Potina1 1.!15 

71P1.r.Li.1t0r1 S1 '.lJ 
61'\,._.hDri I 1'9 
~IUtl tfl!I 

ta Pool.lion J.OIJ 

74.51U, 5 741...5243 I F.B till.M, 1 CE 
/.U,.S100 A! ;'~44 1 ot$ Qll,.$08 1111!1 

1A<S'1 > "' 1DlUMl P~ICINI

li?M'1 lo~·~[( 
~,,~ 

.oo.<uli!'i 

~· ·~ <OA? 95 ..,.., "" -.. ~ 
.aDAB 1 15 
..aQ.47 1.25 
404! 99...... ,.
.AQ5Q .,., 
AO!'J, 1 '0 
·~ 1,0 
•053 I fO 
4055 J<>5"""".....,_, o~ 
"°"" '"' ._ 75 
'1(WiS !'­
~aro 4\1 
..,.,.~ .:.!.5 
.-Jl'i. J$ 
~n ..15...,,5 .]$ 

CO?!: 12'9 
.alln ~ 

~ ~$ 

"""' JS4ae1' J$ 
G'S I~ 

llQl!Y 2~ _ _. gg 

"""' '.a:l9ll 19 
~ 2'~ 
l«Ora lltfJC5 
l .J.li(KI ~>!~ 
...... u. •205 
•-44: 12 )19$ 
14-1 1 ~ tlQ6 

'""' .t!)5,4!1(}1 ..J!; 
~El.l'.l , 115 
•Eicl1 tS 
"505i n915 
.<OOfl 16 
<SIJ7 • 
~ ·trb 

" I Q 'I 
..3!§. l i lt(I 
·~• 1 I ~1'l 
.&.M!to '!/rt, 
.t;.lfi ...~ 

lti t.ltJ 
45.."tt , 15 
~ 

·­ ¥.I4$t;E i !I 

.!<)(. ·~ 
BIDC~i ·• ,:is 

.. .. lit , 
f,11 , I' +t,. 

l>f"1C'rlll'l ... \l9 l>illl. f '• of"-~141 . 1 ..11. t 
.w.;hll"Y"'. 11'11 •114 tol •• ' 41 • .. 
US~l 'Virl•· J­ 1- ­ · ~,,1.• ol • 

ro nclt! t,i..l)lt,oc l t"f;.h.m1'fl ... ~"' ..11 ~ .. ... 

t'"Cl '"'"'tn•s..1•,. w11r.-•• lo..... , ' ·· ,,, .. ''"• 
111m1u~19!! n L9 l;oo• ... •• -~ 
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158.5.00 

Vision BO 
~ as reviewed in 

May BYTEpg. 286 
- •• Tl>la it '"" ""Id lY~l~uttu<I 

Qddfal;;l!OCOlo""1cnrd f0<lh~ 
Af,_11 'II The V11lon8DfB!lponOl!li lrt mof'e Applo- ta>.r 11ere-en commands 1hun 
- otoorboord 11 •UPl'Orl• PASCAL MICro..N• 200 SONC41Jd llAd con l:Mi 
IU<ld ~· Mn lnl•~looo1 lorm\n•I 
Usl Price.... 5395.00 Special Low Price . •.• 5269.00 
Tllo Vi•lonOO """ • "' l>U "'o.j n conJ!inaUon w' I• lho VIOia.~ ~o l"llVW• 
OllhAnef?d r;harac,er SBl&l ond 1hi! Vl~lon 20 /Q! raW&.T cp.$u_ 

fl.~~ 
. ott-fl 
C UNBEA.TABLE 

• 	 MEMORY ADO-ON PRICES! 
VISTA 5781( ~endeble In B4K lnoremenl• 

• w/2.:A;K oop fttaO 
• Wl612K POi>ol•l•CI 
• Wlli76K PQPlil~U>O 

VISTA/$UPERCALCfSUPEROACHE" 
• 19:ZX wllh IBM SUF>a!CAU: 


MIC ROSO FT RAMCAllD 

• 6-tK w/RA.'lOAIVE l•,Pondabl•) 
• ~ wlAAMORIVE 


AST MEMORY CARD 

• 8-li< El<PMIDABLE 
• l50ll "'IPARfTV 

AST " COMBO CARD" 
• MEMOR¥, ASVl>ICM COMM, PAAAl.LEl. 

• 6-tKSP 
• 2$61( SP 

• 	 INTERFACE CARDS 
AST ADV~CeD COMMUNICATIONS 

o 2 RS2(!2 PORTS , 

O 11..\BY aLUl:O ZAKI CAflC 


• 	 PROTOTYPE CARD ,, 
• 	 EXTENDER CARO , 
• DISK DRIVES - AOO·IN (Computlblel 
• 	 EPSON ADD· ON PRINTER . 
• SUPR'MOO V RF MODULATOR 
• 	 EPSON TO IBM CABLE 

, l>nlY S9a9 
QoOly 1~'39 

. OO!y l799 

799 

419 
899 

499 
999 

52.S 
1D• B 

2611 
500 

69 
llB 

2.3G 
•w 

49 

4Q 

UST ACP 
A~ 11 ~k.- w/16t!K l1 S.30 OQ 11 OOQl.00 
,lu;i;l.\illlPtiaW.llWl 172$00 lHl!il .OD 
A"""'" 5Ytl""Sileeilll"l&Q(, 

;.=~~~~m:v.ao :::: ~!~t: 
Aoot. m•fl$&t( .1295.00 l49 5.00 
Ptdfl'M ~atl.I Ottr.k oir11.o11 >I~ OD '2899.00 
Vf!ibl .\pnl•ll T'ftlrtCIVd 19500 16'ii ,OCI 
..~Ptt FJtocuu.1••AY1Jt101e tn-i:t.ort o n1r·1 

AC~
niv.oo 

44'111.0 D 
IH5,DO 

:a., ,lf.5 
'075100 
119,00 
17"4 ,'il!!!i 
1 1Hl!~5 

Mlti-~ 3'lll00 
5"'9"rt!J';ldtlft moolll''P.'l"='l'!!~lllllllll'll!llllll!l~l!IJllll!ll~P.l'tl. :c,.~~ 

MOOrt'fAIN CDMPUTI!~ 
C:PS M\llllfultcUon 'lJilOD 
AAMPIUI 199.00 
l!>pto,"11Ch1Wl1 ll!>0.00 
M!JO: 'S~I~ 385.00 
!110,«Jo Doy c°"" 37SOO 
Th•C- 2!!000 
A/O ..... D/A 3:S0.00 
s..wt.llm 11119,0(I 
lnliol .,OCtwiUOIM ?00.00 
ACM- 1HOO 
K~rd .... ROM 6'.00 
~ROM liliOO 
RO~ 'Wrllilf 175.00 

Ml" !NT!"P"ISEll 
SliP'ntinn 8QIQ.lt c 11!:1 395.00Hl'BSA Compuler. ..... ,, . S..o'IS>oll...,e"""'HP87 CC>r11pu1er •. 	 295.00"-•5"oPIY o 82S07A 32!<; MOdM . , ,, S..VtlolOdllflf' 

• B21lOSA GAK i>AO<IEA , , ~la1U? l!OO 
• 82SO!IA 128!1 Molla! itif!P1if"W'I llSOO 
a 811.liOOA CP/M wlto Elo'K . AUi 

KP125 Oomll'Jl•r . . .....• n.'l·eo102J!O""d 
5!Tltn4tt11'1 l)O•:M C11~7470 Low Cool Plallar... JlwS,-Ql<0<P>cko11<1ll!l!lSA a•Dual Flat)pj 

t.\ICROIOFT US! 
ZfiO Sottard; 5395.00 
GK-d 111$00,..,,.....,,_(lO 811900Add 8" Disk Drives 58M 

IUO-H•l'\lrd""'S"ill/To Your Apple II ~Arall"M 221100 
~a.rt.ll'P.ar.ullll 111$00Up To 2.4 Megabyte! llUllO•RD COMP..r<Y 
tflln>MltKO)'j>M 1;1'9.85 
ADQlw 11·Jay.&li:t: •'i sNow "TRIMLINE V1100'' wlth 

Te.ndon Thlnllne OS DD Drives. 
Pf!Or.t&THEUSTMdonOOlllOSOO••. , •. ,51995 ,00 --~ as• 

\'£RSA... ~/OoKj 241UIOOtane Dool OS 00 ... I 885.00 \IEliS.,..._, !WOO 
Stwga1Wu~I 80111 1495.00 lllJTO.DOC ""-"lo& ll!IOO 

VISTACOMIPUTEll CO,
vi.ran ao l!IO&.':!-& en.rd '3115.00 
\tis1oncR40uA 

11n1m- 19800 
VltIGn2CL.o1:ue AOM ~"-9'!1 
MOOO'DS, DOON DISK FOR APPLE 

Cortttcur &13500 
P~ be.owiloum.rn BO ~l!5GO 
097$11lt,l-.. l/O 19§00

SAVE UP TO 40% OFF 
AC~ 41)C..,T1"6'0lo6•o

\11111Q16-;:) l llBQ auor.. 41iiS 
' 118 VtDEJi9-"""' '' " Ylol ffenGMIMPl<>l,, Viaoot1mn eo...:a• C•rt::i 346.011,.. KeYDOBlil E!Vlitffll., U ogoo 

ll\llF<\i 10g 
~lllt>o> 	 ~· 

So!!Swll.O ~00 
~tl:)f'l SlfiOK_,1 1900 

~llACTICA~ PE RIPHER~UI 
'-'\ti Pie1 • .ua 
Oil11• ltmAitttil/111 ' ' 198 •tlKM-Wor 2t>!l00 
Viti Sdledl.ll• ,,, 2U 

32K -~ll 2!11100 
1Jtt1T...-m 	 at s..,,.,.,.~.,., l!QOO 

VCT~ 


~ttuFarm , , 247 

l ... 	 " .. . 34 

1""'rlf&10SooKO 37~00 

i:8iD.i.f -~l~fGlf ..... !!COTT 1NHfll0MI!! NTB 
:Ulli Vriee .._,,VETBO l'91t00 

COJIYUG1¥tallMt1~C1t. u 
~Mb l'MICOttl :11110,00 
1D Ml:IK.ltel~ aJ:.400Spell Shir , •••••. , 1aD 

HI I ,,, ,.,0..ll!lil 2(1 1,'~ H"" D'I 114MIOO 
ClloSw.• .... .. ,,, 108 OIUt.NO! MllCAO 
Suoer son •. '" ll2 TMGt•P11l0tVO tgsm 
Spe+tvuar<t 1 • ' .21' SATUHllSl'STEIU 
00 M.11W (n.w) , , );l<RMtO.,~ 2~•.00' 178oelJIJlti 9<>! 'lM<Conl 4li00 
1'1'1111/91. _. 

. TZ 
1mRAMCArd 591100 

Aitt.IO! 1rum NOVAllOll 
illo~All~ 389.00 

U>cQmJ"1•.o.. . 11}.\'U MIC~OCOMPUT£~ 
_.,.,.,,,~ p,., " H11c~t Cl'tlonoQl'Rh 211.!JJXI 

ACP
n&e..oo 
1UJOO 
179,DO 

11e.DO 
115:S'10C 

t U~llJ5 
44. 50 
2::5".0lli 

1H·,00 
l BG·10D 

n .DO 

..et.00 

•O.oo 
i•,DO 

4119,oc 
lff,00
••o.oo 
3S,OO 

21•,oo 
12Ct.oa 

3 0.DO 
l!l~OO 

220.DO 
2153..00 
e~,DO 

$3.0, 00 

015.00 

2.91J:5 1DO 
OJ~ .00 
fti4D 100 

135.0Q 

11Hl'10D 
1&5.DO 
&05.00 

'3:19,DO 

221,DO 
"?111 ~oa 
HfLDO 

10,00 
11:u1-ioa 
en.oo 
~35.00 
:3)&,00 
2•11 ,00 
H9100 
1 IH~OO 
1'5.00 
u~ .DO••••.·oaoo 
IU.00 

278 100 

~29 ,DO 

21 ,DO 
•l ·OO 

21D·.OO 
'27i'.00 
~9.DO 

EPSON 

:M,1(1111).. 14-2'9,.QO 
MX9QFT .S:tl .00 
.,Y;llOl'r 7~S,OO 
/\fl(tli I.IC"'~· 
5 ..~~ W'CK>Qt 
g i' l/Qwn'i. 1 ca-nl• 
Gt lo1 l._~ 

,M , Q,5, 
9$,(tO 

t'::l'I~ 
69.00 

AIW1fiirf'11ll~ 19, ii! 
lf'li;wle; ,,at •PU:IOJ ........lll . ~tl 


OLYMPIA 

UiJtJir Qti.Wt';Oillli'I Wl'lllll lf~Wt•l liii lf'o 
•M1conto iliOIH1fi,.t.... t.teO,TflSe!OiU'Q 
RS.2-32 S.11.11 tii0tis. 

UST ACP 
s-im s1.:itl'J 
~,9s 1mo 
~ 1U 
Si'll 2•• 
40 '21 

MODEL 
BODwJlh lSI< 
l!!IOOW!'ll'ltit8t( 

000 f'IJ2f( ... la.Bio 
SIDOt:i Cl11Vt1 
825iPt1'flt• 
8:30,A:utz1;11Cti 

'~ttttbtotto11Moair"" 
.\Jli ~ Vllil~ 
°'ta!l P;.C•M.IJJ 
Mi<lot.. l&':IW.I 
~ltlflh11ti ~K AAM 
A.•~ I &KAA~ 
-cCIMlhlf!llLll 

US1 
'$1-0Cl 

"l!OJID 

!l<il>OC 
9119.0CJ 
•iilOO 
2 \9VO 
~oc 

ll90Cl 
lllllOCJ 

ll111!15 

llCP,.,•... 
789 ,.G~ 

'11J.q.ioo 
..ee,95 
H111· P5 
iti9JI!! 
l81' 1tl~
1ev.oo 

CAU 
76,DO 

149.00 
CAU 

:12.'lti.11115 

TI000.1 ssoo • .StUi. lil5 
~..00 S500 )41.U 
TM100.> a;oo , 19P.11$ 
TM100>> ssoo ' 19.8,fl! 
t MI OD-4 CISOD UQJl5 
0·51 SSIXI. U • ,OG 
a- s~ 0000. :1-3:4 ,-D! 
l;bDI SSDD l!ill.9& 
! -* CSllO -4.$'0,V$ 

5-1.J,.1 Ca.t:Mneta with Pcw•r Suppl'.f' 
SingI!! cablnel W{P<Hfer.supP!y UG,95°""' Cill!nel ....,~ 1i4,95 

8 " DISK DRIVES 
SAaO t,. ssoo . ,, ,u115•.oo 
SA!!i'I' A. cgoo_ 641111 ,.00 
TMl!A&.1 .SSOO.. .. . • . 41o:ZS. OO 
™1141H oaoo..... .. . ...... ns,OQ 
D1•8 0000. • . l~•DO 
roo100-11 ss.m , .• •. , .• . , tlHll ~m 
FDD2'.CX>8 tstlO. . , , JCUil,00 
\1'1QQO CWol""""'"~ ....DD 
f),4J B ' "'"'"' S"""". . . ... SU.DO 

HO Saltnrd ... PASCAL CP/M~ 
FUii \ yeor W~rr1nty Too Ouolltv b)' COE)( 

~~E s599s 
Also lrom OOEX NEW EPSON 

Parallel Interlace lo Apple , 
With C8bla , .. $54.95 

"f"IJUi\I L.ieo t ..,...,.~ S.fl•~ .......,_. 
on.cu..dbo-l' ...... l'illi1111~-11 ''Rll~°""1H• 
l,..QnMfr<lf;!~ (!'it dl• •¥ '\1titlf.J' ~ "°°,..
~dW:V- "°"'°''1.il 1001nt,1 & "'*ftiti.rt1orll:~ 
•f1Jd11f'f... lllofi1Jlll-lfl ~ ) l1:1 l lt( llCl'ci•l'lll CI 
usi.PataJl"lllll l1k1WllllJ•triw-t-~t111ftWtj HOCOO.. 
~IQiJo tub~ t~lfl·ni;· ··•nn.;1 -11{1'1 ~~ .. _. 
~tl)pi1Gt"u1.,. wqr•w ...u1111or•litt••ll'9.lll 
"'-"'ll;1CllJIW ALIJl .. Gl'IQlllll!"llllo'lt.61~-
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WHY SETTLE FOR LESS?! 
-~NE • AND AVISUAL 50 TERMINAL FOR ONLY $1.00 

·, ;:i.
; --:---- ;r; ..... ~. 

l~l 

PERFORMANCE, QUALITY, RELIABILITY 

HIGH PERFORMANCE SYSTEMS DESIGNED TO EXPAND WITH YOUR NEEDS 

AU CampuPro syslems havebeen Cleslgned wlth your fulure In mind Each system 1s e~pandable so you can 0091ade your 
system as your needs contifll)e lo graw. Hartl dlsk sloiage is al!iD available with lhe new D'SK 2 DMA Wine hast r disk 
coo1rt1ller,Unnke man)' "personal'' compUlers, your Com1iuPro system will 001 become obsolete when ii is tm1c lo a~pand 
The mi>dular design ot the IEEE 696/S· l 00 bus allows you to plug madd1l10nal ooartls wf1en they are nee<led CompuPto 
system romoonents feature the lalesl statE·ijl· thEt-art lechool~y to prevenl obsrnescencr. 

Each CompuPro system component is lully assembled and tested under rigorous bum·1n r.ondillons al lhe factory and 
lhen snipped to Priority 1 Electmnics, your auUi.orlzed CompuPro Systems C&nter. r01 final lmE!!lrat1011 ana coofrquralmn 
CompuPro systems carry Ille l:lesl warrnntv in the business:oo full year. The Oume dnves have aMl six mon1hwarranty 
lhe besl drive warranty anywhere. The romponenls are 1ntegraled rnto aC()mplete syslell1 by a1actOIY11ai11ed Priority I 
Electronics \ll(;hntc1an The systems are lhen pm1mlly disassembled tor shipping After a•,hofl ume tor tmpaci<lno ancJ 
check-111.11, your CompuPro system will be ready to load and go! 

SYSTEM BASICS 
All systems lnciude aCPU8085/BB Dual Prooessor orCPU 18085 runsat 6MH z. the BOBB runs at 8Mli 7.) Olsk 1 liohtrnng 
last DMA ll®J>Y disk conHoller, CP/M 2.2 arid CP/M86" operating sys tems: Sorclm's SuperCalc-86 •• electronic spread 
sheet PfCl!J1311l. lwo double-sir.led. doobl&de11si\y Ou111e DT·B disk drives inan allractlva desk top enclosure: rugged Desk 
Entl05ute 2 with 20 slot attively lermrnaled motherboard, Ion, alr ilnd line filters anrl coos1an1vollage powar supply lor 
years 01reliable operalioo: internal 1/0 cables anti lloppy disk dala cable; complete documenta1ror1 for each systilm 
componenl with a sys1em intcgratioo guide. In addilion 10 1he 11oove hardl~are and ooltwan::. car.h c.0nl1{1utuMm adds a 
unique cornbinauon of RAM, 1/0. allll olher special purpose txm1os. 

System 816/A - Entry Level Single·User System 
System 816/A Is an excellenl choice !Of an entry level, single use1 system that's des1gnllll with fu ture e1<panst011 mmirio 
816/A incltJctes lntertarer 4llhree senal 110 ports.parallel port, ancl C11n1tonlcS/Epsor1·s tyle poit),twoRAM I 7s for12!!K ol 
fast, stalk: memory. and System Support 1 (clock/calendar. RAMJROM/match prncesso . options, RS-232C serltll porl , 
1n1errupl cootJollers, mteival timers, and mme). and Ash1on-Ta ie's clBase Junior an upgradeablesullset ol tl1~ 11 popular 
d0ase II database management software. This combtnalion or cornpooonts rJrnans S1Jperl:l cornput11191oday with an oplion 
tor lu1ure expansion - all the wayup to a rnulli·user syslem System 816/A is p1 ced al S5495.00. a sayings ol over 
siooa.oo cumparen 10 all compooenls pur ellase sepa1alely 
BKliBTSYS816ADA Single Usar System Desk To p. Assembled & Tes led $5495.00 
Bll&BmSlllADC Single User System Desk Top, 200 llr. Burn·ln $&o9r oo 
BKISL50BW Visual 50 Black & White with Purchase ot above System $1.00 

System 816/B - M·Drive Single user System 
System 816/B IS an ultra·lllgh performance stn!)le user sys tem wh1ch 1octudes lnleriacer 3·5(t1ve seoal ports). 25611 of 
fast. static RAM.System SuppO!' l I. anti Ashton-Tale's ro111pletadBase ti ·· databasa management so11wam.Plus,System 
B16/B's implementation ot CP/M iocludes M·Orive soltware, which turns the system RAM Into a pseudo-disk drive for 
exceptl1Jnally last ccmpuling 1111ssystem sells tor only $6995.00,asavings of aver S1BOO00 compared lo all components 
pUlcitased separately. 
BK6BT5YSBl&BOA M·Drive System Desk Top, Assembled & Tested $6995.00 
IHmYSllBBOC M ·Drive Sys/em Desk Top, 200 hr. Burn·ln $7795.00 
llllVSLSOBW Visual 50 Black & White with Purchase of above System $1.00 

System 816/C - Entry Level Multi-User System 
System 81 6/C ~s the only high performance mulli-user system which allows 00H18 and t 6 bl l programs 10run simultan· 
eously, ILalso makes for an unparalleled single user system Hinctuoos Interfacer 3·B (e1~111 slnial PQ1ts).364K ot lasl 
static MM, System Suporl 1, dBase II'". SuperCalc·86'", M·Dnve soflwarn.and Com11u Pro's MP/M 816"' mullHLer 
operating system lhat allows you to run bolhBalld 16 bllsoltwares/mullaneovsly Syslem a16/C suporls up to lhrl!C 
users slmply by adding appropriate tem\lnals: lor mare users, just add more CompuPro RAM arid 1erminals The sys tem ls 
Jlflt:ed at SB995.00, a savings ol O\ler S2300.00 compared to all co"1ponents purchased separalerv 
8KliBTSlS81BCDA Mvlti·User System Desk Top, Assembled & Tested $8995.0D 
Blt&BTSTSllllCOC Mu,tl User System Desi< Top, 200 hr: Burn·ln $10.045.0D 

Bll.PDBnVl252P" TeleVideo 925 with 2nd page ol memory· wlrh pure/Jase ol above sysrem $1 .00 
' Llnril I rormlnal al$ l.00 ""' sysrem. Purr:lrnse "' B' RS232 Cal>I~. Parr N11mt/er CHHS23tlf 01S 19 9~. ls rJQliltL•d lor 
sy.sl1>mll~1min af lnlegra//on. 

Rao.I: mount and CSC srsh•msmt! also a v'111atJl<I. p/ea sa call or w11ti; '"'detail~. All Comp11Pro s~sl••ms ""' ~/tJIJpec/ via 
motor or u;r /wig/JI coflocl~ pl<wsu spur:/ty al 1111111 o l orda•. AJt llo:irds ar~ slll'ppun m 'i la11<1m <1 co11 • k]ur~ ll o11 s 

·CPIM. CPJM 86. •na MP/M a•.; l nu1111~ ,~, o• O•Ullijl Rli•HfCll MPI M ~ I ti I~ vfo;CI u11a.11 ''""''Su ''"m 0.QllQr R,,•~•TG/'\ 
S~pa1Calr·86 ls ltao'ama1~ or SORCIM !Illas~ II o!l<J dSu" J~/JID< aru tradumot~< a• •1!.l11m1<TarP 

SHU&Am 

FREE SUPERCALC·861 FREE dBASE 1111l COMPLETE (OmpuPro_ SYSTEMS 
J.. MITSUBISHI ELECTRIC 

Bitler TllU 
QUMEI 

Better Tl111 

r llCOJ!Jlc.- - ·0ms11v. Kl1CM"1ange;>ble • dh OUMl & St11ftl 1 
H •ITllHIMll Sh. Wo1g hl 16 1111 $450,QQ 
H Mllll11Ml3• M~orJ I I 11.• 

2 or More S435.00 each 

~-Shugart ao1a 
SlnplL s•de<I. dou61e <.t•nsJlr - mosf QOpu/at 8" dtl•e 

IClUIGU $394 00 &a. Of 2 or m01e (I ~ ltJsf101 JUI.GO 
HIKJIS.UCU• Ma m1ar10roorR drlVe• I I t .• 

ffij l~TEANa.TIDNAL INSTRUMENTATION , INC. 

OUR BEST!! 

,,.__ ·-~ --

UNIVERSAi. DISK ENCLOSURES 

• Atcuprs all~ comoma11on ot S cfn -,os rOUM fl$hUf) tm 
80 lfi t ~p 1t Of .,, .111 l£1- Tdndon trpaJ • Ms.a acccors ho,d 
~'4; • Pofrl1 f1 press u1e • Oplie>mH ~J/it Olhtr01tt11t}fll 
munrtor s how>¥ &uppty 110'11t;C1 an.cl mt"mal c.abrmu wmp· 
Nalmt.J • 'nt (.• fnat poM>l fJ ' And data cables pr011td43d 

~•ll!IUI Dlln u.1r•ET conll)i!ie w1n1_.. $ ty l>n •i>I hllti ., 
d,, 4Jl t~11t1J ~ l'or illlaChtTll'fl. m O a •kQ\v i!hrv~ 

11111Ul004 D~O.M1 C.IJ11.:H&tl I'll ~Oltls l ~~500 U51.• 
••rn~atQIW Wll• JIU'Cllilsl! al I r !J>S>. !Jn'"5 '311.DG 
H IJI WUl.OOUI WJ[OYtt<r>"'1ll\IJl l,l..,1.. ~- S~l!Hb - ·· 
IUll~Ul.OOUI w1n1 ~cl135< IA I" ti !l!il ll<•'"" $415.DG 
•• 111~V£OCl4.Att; D!ldl P,..et.1IN...I ..... "'1!r U l3 00 .._ 

mmt•I 1PJ~ r '1ally ._., 10 t11(roa>< SY 
.,.r:o111...,,r;-111liJ111PSlril l•>l""llll I 
ri atO l}dlu Qt 4 l io,000 ilfPWS J\IS.o 11'C:U'.16 

O..~ E!wH iM11"""1 MUI iM 10 ms I 
U lllWMIU 19' A;rt;. "''""~ ;~ UD~OO~ I HJ$ 
TKll I KUE Ullf Cllll!T <0'11,,i!!I! Will> ~·r '1lfl!I/ aoa illl OllC<t..I 
c-s 11..lli11.t"1'l!n,olfl> - llw18 ' l'I'~~ flaolodtlll ¥P<l 0 At 
~~r tDr.~l•i ~ ~1 prt]Ytllt!d lof u!W! wt~lt rtilt sue drl'Yl!! 


HllJ~Elll 11.e. 011¥11 C•ilol•I cs.. WI n 11'51 S49~06 ..... 

Ill llMOEJTIUI ""~ h_.tllll1,.1~ol M0t111a! 1nst.llell SS!• 95 GH.• 


\t5llAl. 50 
tSa.i pagu 211 far mor~ ln larmar1an . 

• 	 L.o~ ptotm~ aeli1ciie-d 

lreyf)oatd tearure! &cuiouuoa ~~--
1re,$ ~ 1m· mar "' 1~m1r.i 


• 5cretn 111t1 IN sw1vtl'J 

e ~-0 • l : dr~ - i)' 1111 1U1 2-~111'1 5UCLJ.i 


• ""'7 ' 9 oot l'l'\il l, wrlfl I O~ClfOIH:f§ 
• 	RS 11J: Sf'laJ .,,,~at. I!' WJ.ill'J1Ui1ry 

~S·1J~ u 


• 	 129 ChiHllC~CI' ~s c11 HI arl lf J ~ 


1;'1arac1er '"'' Gt..-...11101:e1 


INTRODUCTORY OFnR!I 
IJUl.5GIW I 1111 Vl•ro B~c & 'Mitt• $ti9S OO SHU.DO 
IJ'11.SGIH 1'31 v~ tJ;>Pf~r $15000 SH5,00 

/Sh1ppmg W~'Ohl J 1 IO• i 

'tl~\ 

(!)Hayes 
SMARTMODEM 

• Aulll Au .wn "•111) UMI f.ulll ~ ....,t Ot..111(':. LOWJJ e ~ ....1 Wll v ·••Ml 

<!!ifpt..lllit" lJuf, d·U~l f-U IDlS ·Mlli t QI~ IJ,<il (.11~ I iV " '~!>IJ'~' 4MJ~ 17 

''o 'w"' . LI ](IU i JIJU b:bKl . flS1J]L llth!.ft 11 . ~Mlr,~1141u 
\Al 11\!Un .lkl1to1111ol11fDQIUm • 4U u1.. ar::1ei t.1in11r1,1oif i.1m•~ • s.i, r 
' s , s J • '96 

8l0Cl1Dfllll, Smi!llllOdfm 1St1 WI u st i;'/~00 $22S.OO 
HG C:M0400P Slll4'U.QJtil1 12uo liJta1 tHII.is1 JM~J 1m $599.00 
IUtlllllllOt 1!""'"-"ll U1' I~~ '/II ] 111), I ~-~~OU $205.00 
IMID ~MOlllOr Mnotlot(lf<ll 11JU ISi! 'M 4 11>1 1539• 011 su~~°' 
llDCllJllllG [; l'fM' ~ 1L'llnirti.tl fJIOQluru kH ~r I ~5-Dll 
I• D~ MOG!Mlf M.,,.mlrn H n 1' l\!• UIUO 

http:1L'llnirti.tl
http:llth!.ft
http:11'C:U'.16
http:10.045.0D
http:S2300.00
http:SB995.00
http:siooa.oo
http:S5495.00
http:check-111.11


SGLWABER 
LINE MONITOR POWER 

CONDITIONERS 

Betore you plug m your compuler. you 'd belier 
consider how you are going to Insure or pro· 
lee/ your in veslmenr from unwanted electrical 
pollurion, 

DATAGARD Perfonnance Specllicalfons 
DG315,, U&J l5S
••0 0&315~ 

¥ -·11•1•11'R..h•1 t•t 111y SU 1Dlilhl5 one 11tt1 ~ 2.5 
d~1p;l l •lfl rh•lft~ 'l!l1M lti1 llSilll!! 

~It 1esu:,.i1ng 

~1~1;1.1-e1n 

ct.111 1111, 1tn~1 

M i1 ~1n1r11 ;;ft~! \•lltCAI 
1fo1 ,, b • •11111... u. 

•• ld'\flih•~· 

r 11•1wwJ 1r•11 ,t..,. 
•u~ 

rtm!lt 11:1C\..fo•1 
f 1IC • ''•'l'tl!ll~ • 
, tE'I) f!•ll1 ~ I 1liM1' 

.Au ..~1tu11 

I U 1111~ 
ilU • Ill' >«I 

IKli1 ~1 llJU Mlj1 

JU I" ~U olB 
ollllll-"D r fj:i lCH 

M l)t#l1 1w.t ot1ll\.'l SH111 f11111::i. 1 ur~e-.-1io 

urnt1 ~1 

Ull 5P •n~ DOii~ 

50 iOlllft O~ 1'1"' }~ 
"°' ' "''~Mll!tl""'I!! 
~II -estul1UQ 

UDllU •1111$ 

15~ '°'L 

w "''"''~L<•lll• 
l l ~•W •«I 

l • ,. ~ C1•J1Jtl l lt:.tllltl•Jl: 111 1)1 11 I ll!.Jl ' ll!.i~ay~ lo t,jl'otlJH;:i tu,fld 
tlQo< ""' co<fflt IQ doc• 001 ""'«l 1D 

06115 SERIES 
SIN6LE STAGE SPIKE PROTECTION 

MOD£l OlSC!l l'TI ON WT. UST Ml I0·24 

UWB~~·• •SP w.111 """ j/luq In 2 s~~ 95 S39.95 S3U~ 
BKWB806ll~S IHJl~i(' l •l •<fl W ISW& l 1 l 561 ~!> $41.SS S42.00 

DG315 
3 STm SPl•E FltTER AHO FOUR STAGE NOISE FILTER 

8*WIH;Jl5P //, IJIUI ?\Oil I" ? il ijJ ~~ Sll&.lli S 91.95 
B llllHUIU ~ llll\"11\11~ ~ ' SW6tl Ht~J~S i1t& .95 $111.15 
B01111Hl15! ,, 1>11\•I. "' ...sw&u 8 >1939:! $14U5 $1 JU5 

.SANYO 
FCC ClASS 2 

APPllDVED 
DATA DISrlAl 

MONITORS 

.l~tlflCAllONS: 

Sunnl11t lylll• 
MttltDftltl ~Halt!ltn 
~l1n1l lnpul 

• •• 
12.. a~at ?s 5Q1.tare 1nc11e:S 
Of\12112 "31 ~ot 
525 lllles. 60 11 el0s/Seccno, oo~stiA 
600 rooes, tmter 
I 0 Wil p-p COll1JICS< le .,d..,, 75 ol>niS 

BKSYODM2112 
Ust P!lce: $160.00 SALE: $119.00 

OTHER SANYO MOJUTOllS ON SALE TOOU 
h~ No, om 11,111 lbl rnu U.U 

BUIDYICDI g"ll&W P4 !Or.I HI !IS Ill\ $19000 
BllfOH5101Cl g 010• P31 IDMHI 05 lbsl s;oo00 
11noo•10 11e1 ,2 a&w ~· 1ar.1H1 ,,. 11s1 s 25000 
llUO OMl llfCI 11 GR;to ~l1 16M~l l241!"1 S260!>0 
IUUllC&Oll 13 C°"" lo 1 ti4 Ill 51 S4 1000 
~1l!oo111 1J• 1i llGB c""' 1:is 10• 1 s.!95 oo 
·A~ used w1lh I BM PC 

V-100 VISTA DISK CADINET 
• acs; Ol•a nw•lllMI • lnll'JnalPflNl1filr<l 
<llla ~Uts • Drives p11 001 far easy seMW 

.w1d mll!n ~"""" 
HVIH1GD OlsJ. 011~e c.it!111et S-449.00 
LM P~o& S4SS 00 (S h WI 4J lb~I 
u ilSf l00 WtpurchilSe i>I IWO $399.00 

Iana on 
8-INCH THIN LINE 

Eltacr/y on ~a11!he111110111 o' a."y ath4'r modul 
P101metary, htgh·,esoturion, "'a<l·wrlle heads pa!enle<I 

oy Tandon 
DC. cnly operanon~ no AC r~auJrnd 
lndu,11y slandatd lntarla<:u. 
fflflJfJ 11//ltisecOnrJ /rac>A·lo-/raCo OCoiS~ l l tnC 

HlHTllN, Smp/;.t Sldod ""°·" 2 Ill mOlt 
9U•DTllMH Doub/u Sldud $41UO 2 llfl'IOIO 

(9 lbs,J 
$UGJIO 
"'s.JIO 

DUAL THIN LINE CABINET by 

)R1R, COMP TER 

• fan Cl)l)IL'!l 
• ~ IV " ~ASA S...!W 
• SV " (A 
• Scratth Res1Sm"1 

Bal\ed Ellilrnel r1n1"11 

&Ki M~TlC t •tim•I !. l'o l. i!I Suui'v I •S1 5'00 (10 5180 .00 
euv THE O:AB IN ET AND DRIVES TOGET HER• 

lllPDBJ Mft TND I w1hw l!W1Ma46 1s '920.00 
BK,DllJlllKTND2 ~ \'1>11 HIUlr.184aB $11 M.OO 

1nr.r11d~-s Pow~1 Cabll:S 

APPLE DISK DRIVES 

Gwe you<APP~E 11• aF~M 01Jnell$10!l-lh~ lolalfy c.ornjlilllti/e51> " 
dlll! •hat tal<es y0\11 sys1e l•nliel, lastet W1t~ 1e~\e tl•clro111cs 
so alMnci!ll lhal rt•d<ll!I ••rors ill• ~1rtuilly el1rooa\ed Wllh • IJac~ 
mo m1c•oswntn 111111 kit~• IXJOi •nD 1ra Glt access smooin aNl Qjjlel 
w11n 1~e al!il1~ toreaon21Hr1c1t soltwaie aoo up 10 143 ,360 by1u oo 
00533' WrU\ :illllilill!JlrfillmBnce oo OOSU,1'. Pascal"OI CPIM' 
Op!lal"1Q ·~SlllmS Ar:(l lhed•!I< erci~re malM pelfec41 yWilhAPPLE 

callln!uy EXTEN DED WARRANTY M£W\1 
Four lh DomffiSrD~ ~,eos ii 12 I00111 ~ 1Nl1S ana laboi warrlll11 yal no 

C<IS I lo ro<J' ICiee ln!S re.a.11v toolts '1 ooo'~ 
l!Kf11S.4H l •SI Pr oct S32'J 11(1 SAlE; $289.00 

Shugart tnterc:hanrieable 
8KIOU4AC' 'PPLE II' Or.;k o...e CooLrollef $115.llO 

&" Or onves PRIORrrY ELECTRONICS < ~ ....,~~.M 

• 9161 DEERING AVE e CHATSWORTH. CA 91311 ~. 
ORDER TOU. FREE (800) 423·5922 • CA, AK, HI CALL 1213\ 709·5464 
l!Jm< OS VIS1' MC BAC Cn&.. Maney 0<01!' u S ,,_ 0111v CA reslll<ntS "1~6'1l'ib Salos faJ MINIMUM PRE PA tOa~DERSr500 l/Qllle MINIMUM 
S~l~l'lllG l HANO ING aliJDO 11>1 lli<t11s1J Im , l!l>s 15 <Ill< mtiildditlf!llOlOOJilO Olllot5""' 50 "•1 l"'l!hl ci;ftcl Ml Y1c:nt.IJ!ai>eotoel..cle1°"' 
~ne rvttm!f Pl:c1!:5 SU:1',rcl latf\anqf''l'fol!Ro.i l l'o11Cj ~eWdlQ)0.,11 oes• f.QmlinJiWI Dntes tlif~, Nil¥!1T\bt!I 1ge2 Crl'{l1I Cill'OcrdGS W ht! CNr.gcida~ro--
.... ~e !<«Jill 1111>" n...t., 11ec..,ec yo.ir • •" R f"Qlllllirll\O Se~clian Gurclt w>i SI QO •a• V1IUJ c.qi 11JGa1' s... 1l'l'H .,. 1,. ll'•pil<I O<d<rs """' 

Piiority One Electronics has oornoo UP Tandoo's price 
sheel with our special pure:hase of Tandon TM100·1 5\4 '' 40 
Irack dou.ble densIt y disk drives! We Porchased a large 
quantity or new, lac1ory-seated drllles lrom alarge OEMwtn 
simply bough! loo many, This Is strictly a."one-shot" deal; 
when these are gone there will be no mrml! In fact, we are 
sellIng these clrives below our regular cosr as a YO!ume. 
purchaser! Al these low prices, lhese drives willnoI last long! 
So, ii you eve1 lh0i19hl ol expanding lhe disk capaciry oryour 
compurer. now Is the lime! 

Tandon drives are knOwn thrCRWJhOUI ll'le lncluSlly lnr the~ 
qualily and reliabilily. Thal is why major compu1ermanulact· 
urerssuch as IBM have chosenTandon drilles for inclusioo in 
Iheir prodocls.The TMl 00-1 isthesamedriveused in18 M's 
Personal Computer. Now yw can add more clisll stora~e to 
yoor PC and save hundreds ol dollars! Bui you dori't nave to 
own an IBM Pe1sona1 Computer to take a(Jllar1tage or lllis 
incredibre Tamkm sale! Tl1e Tanoo~ TM100·1 has the 
h1dustry stanelard inteilace for SW' drille.s so ii is compal­
lble with just a.bou l every compuler on the market! 

iPECIFICITl OMS: 
TPI 
Tmb/Ol1hftt 
c1ucl" rer Sllfe 
t11lt,.llll1l}Ottbl1 OtOltt:y 
AoctH 11111 
liuli'lo-Trtek 
~llfJlt 
Hud Selllt TI1111 

llltchnlnl Ol111t111l1111s: 
WlllUI; 5,75 Ill "•lallt 3:25 fn De pl~: 8,()0 I~ 

DC Vlllt•ge l\eqUllflllllnls. 
Cumtl lrq.fll r&11t•IJ 

TllllOO·I 

48 
40 

250\(B 

5 ms 
75 ms 
15 ms 

BKTND1001 Bare Drive 

Qty 1 $195.00 ea. 
2 9 $180.00 ea. 

10 24 $170.00 ea. 
25+ $160.00 ea. 

DEM arid Ooaler lnfJ!lries 111vilod 
1ShiPpillO WeiQM 4 lbs. each) 

UT••T•IOIZ• OouC/11 S irJOCI. ~()OKS SHUOe• 

2 Ir Mere $UD.OO 

lllTNOT• IGGJ Sln11l11 S/d11r1, 500KS suuo1.. 


2 or Mort $270.00 

l lTJIOT•IG04 IJg.,b/11S1d11<1.10001(8 uuo ... 

t or M111 $375.00 
•As used Jn the /BM P.C, 

-

SINGLE/DUAL 51/•" DISK CABINET 

lllVISllOI S•noln +5V IP 1A +1ZV (il l!iA ' 15.0Q 
IUISllOZ oo.11 +sv '11 2A +12v ;;i JA $110 .00 



_·/ ,, 
See Previous Page 

for More Greal Dealsll 

V SINGLE-SIDED 
DOUBLE DENSI 

90 DAY WARRANTY 

0-UA_L_B_"­8U-BS-Y-ST-EM_.......,.ffUGART 801 RCOMPATIBLE 
BKCCS2422A Controller w/CP/M 2.2 1 $395.00 
BKSIEFDD1008 8" Drive 2 $550.00 
IN ADUAL HORIZONTAL CABINET $395.00 
WITH POWER SUPPLY 

AND DATA CABLE 
SAVE $380.00 

•$995.00 
(Include $30.00 /or Shippings) 

S1m11 IS lbOYll, with CCS2810 zao 
4MHz CPU Ind CCS 2085 84k Dynamic RAM: 

$275.00 
$259.00 
$225.00 

. 1 I~ 

\ 2-9 
10+ 

~$1450.00 

BllPDISIESUB2 BUY DRIVES AND CABINET 

I \\ TOGETHER ANO $AVEI 
DUAL 8" SIEMANS FDD1008, DUAL 8' ' CABINET, 
POWER SUPPLY AND INTERNAL POWER CABLING. 

IF BOUGHT SEPARATELY: $910.00 

GOBBLE IT UP 
 $695 00
AT AMERE: • 

fJ 
ENVIRONMENT MONITOR PANEL BKPDBlllSIE 

lemp1r1t~re 1nd ,on~ge manttar..wi.tlni.sHI 1nd nlllble alarm lor ormrtmmp canditJo.n •. Posi.tive Pres.susre Filter COOiing
Dl1e ~t Dlglli l Rudaut ol llllemal lemperalun lo t on slandanl Ovril • Power Supply: 4A @ +sV, 3A @ + 24V 

eirnmooz Cl\BlNEl a LY............ .. . . . . . .. . . ms.au 1A ccu -SV 
BiPOB111s1uM 2 Oow"' t.i....·t ·'".,,. "''"""'' """'''" n 7s.oa • Eaoll outpulis indiVidually f sed 
UlllFD!DDUlll C.l><lHI " ; • •• , "'"'""' '" ,.,._ •• • S3l5.0D U

• • • Hlnged top for easy access 
PlflORll'Y ~• ¢' 9161 Deerrrg Ate •. Cro 5NO 1 ·C 9 iJl i • Heavy oon·flex 090 aluminum base 

ORDEI\ TOLL Fru:E (800) 420-5922 - CA. AK. HI CALL (210) 709-5464 • Modu!arpowerconnectors 
Tl!lr!IS. us VISA MC SAC_Cll«h M~~ Orller us funds °'11~ CA ,.,.,,.15'1t1d 6' Sa~ T.... t\HIMUM PA1PAID OROER$ J5 co tn<bt• INIMUM SHll'l'ING & HAND LING or >.loo kll lllo rusl J !M. p\Js~a c ,., oocll 
i!ld111«1a/p0Yt\ll Ordeso.er SO~' Kiii lrelQl\1 tollecl Ju.sll•Cilse pl~•H -llefllVI t)/l(l11en•e1 Proceu•bJeCl w ctiarog~..,~iloUJ MUce We "'ll®ou< besl toma1nl1IC10fl«5 ll>DotilNO\'ember. 19Sl Creo<t C~rd1J'der5 '""Ill' 
thar!l"'l •-~Olt lrelQtlt 11 jCMj il;i'to-t rooel"4 Y<\JI '"' S. fnglneo~119 Seloclioo C~Jde "nd .St 00 fll< )'OI.< COP~ IOI!•~ S•lo PllC" ite tor pt<l)>il! IJ'der~ on/~ 

http:Ordeso.er


Unclassified Ads 

\IVANTED: ,orn.,biJuom al Co<TµJt('t>. '°'1wate, dl1d con­
,....,.""' """911! lJ'I .> Peac" Corp• vtl/ull[tt< n N'!JU1!• ihe nrw 
Soclo!I :.-CUil!)' Olk" IS 111 ltli! PfQc!'>! <)( irnlaling • l!llWXDlnpull'f. 

to ""'""~ 11.!IOljl;• MIO l«Otd k~ Tr>ey wl~ work Wllt1 
11w11~.ic1ure-1, a~altt\"' 1cs1ing. appllc;JtJorn.. rfC. Craig SnM!tf, 
1'011 2H. A.ngWl!a. Wffi I~. BCJ9..1912-<151 Ot TCIC); 30l 
MlMIN 11.XA LA. 

FOR SALE: CDC ..01nuq, .J1\ll i'.11"'" V.o!k'I 94111-' ""''~ 
ll\llA'.'. •O"'" •"'1 Jvll mOJncen.irn.e m.nudl). R<"Ccntl)' ahgnt'd 
••Mclchrt:'< ool Dy Al11ha-MK:1ode "t OI• /IMI CXH computt'I 
'~'11111r As 9 11 'ISQ S.m UI 1. POB It" Ci~ymon1 DE 
f?IOJ 1J02J 41S·B5S 5· 10 11m 

FOi? SALE: IBM Ptr!.Onal Cornpur..., Mil'. Corot monttor 
f jJMtft ~'1 fll t"J.1 1.Jrf~.,ll.K)~IOl (010' IT01iill0r, ,thd 01"1~ (~Ir 
fJf1~e 111 ~1ui.>..·~ DOS !tutlsc.11ptJOn ~o 1·i:.._ V .1. 1 • ...iCJYe:rnu1e 

!l<•fn . n11 .... ~~J'OI I Ult'(! lln'Y IWO rr-ontM:.. '""" ;,:JI 
8~\t UllC'< ovti •1~00 Sui.i n G"'1cri·Colc, '1FD l. South W1nO­
ht1111. ME 04061 

FOR SALE: Moh~wk D;tt.a '.lc'1Mct-. Mot'.lfl 4025 lllfJJU!M.!~ 
tt•n>f""1 L~ li~r new ~-11ac~. '<•nch li)Jll: W><ltl'I, 
10~ ff rt l1 l'tll Miny spc1' P'llU lflC1'J(loflg moil~ !CrvO'<lnve 
nicc1.11~. coi11,~r1c tt1«li.Jnor.a1 ~uemoly. eic. l'llSo. 1wo iel\ 
or \11C('tti.11oi1 and Clocumt!n1a1ron Mounied 111 1>-r001 MOS 
oompur~• ralA Ong1n.>J rxtce ~5937• .aU:ir!<J 1420 ~og Alllu• 
'l<Jt''ll'"' Gui Simm~ Box 584. Nonll Hwy. Iq_Cedi!I C<eSI. 
NM 87008. j505t lll 1-lS'IO. 

FOR SALE: H~Wi 1-1.S rrucrocornpure1 w.th 48~ RAM, fH 9 
...uoo irrrrnn~ K-8-S amrhe itl[CrfiKe. H·8-4 rour·f'.Qt w1al ,1r1· 
1~11. <J. aual H•17 floppy <l!sil. •nd H- 1• line Jll!l1r<'f 1\1)0 1n­
ciur.11• HOOS opt'lalong SJlllettJ. M8119C. ~n<i Zen11h E1eurornc 
Tt[)llg IM)rd Jl'OCes;or Worth mo<' th..n !4000 on kll form. 
,, ino il900 xoo ThOITlpl<ln . J06 Piolmeno Sr . Br!nnl!111\ll lill'. 
5C ]<}~ 12, f80 3J '119-479~ 

FOR SAl.E: Two IBM tOntrtMl•J;a4lOn ll'ttl"ndJI Wllh rw,: 
r.'.£11 RHJJ(UJl!lllot(" l lOOO ftll<ll COOtfJOnenll r 1~y04•pur­
,,.,~ \t'pAra1ciy !M ~I packagl' l leO. Bo~ 11~ . PolyWWnlC 

~IWli "" ol NNt '\'O<lt HJ );J 51 _ 8100 ryn NY 11)01 

FOR SAL~ IOS P•~Tlgt! Mod 1-IOGf'llll'lter rll ei;ceuem 
•<ll•nhon lrt>'•llOr l ~ ~uu ~ <l!lloOO lo; .;raprn ~ "fJlll'. <ind 
C'utttjJ<Jl<'l )I 4!0!1l\Jll)lr P~;,c.al ;oflw"1r •llO'W.,g <;(Jttn dump 
"' 1n11"' 111 Im 1400 Ory•al'y to.i s 13>0. Bi" Milclt 1650 

111~·1 \ltlp Ullf't' FL 133I J . 1305) 735·5627 

FOi? SALE OR TRADE : 111arr SOD wnn l2K. <•~k drrvr~ 
"'''., •l'l'k'.·~ OS/A + Wiiih auembJ langw~. Zttrn•n gr~r1 
•• ••.,.. , i.w y~nL~l . aM ~uno amphr1l'f. M.my ~•ir11~ . 1'111 
1"1 llrih ,,, l•rlP av.1dJr,:e S ISSO M r~ S('l; lenl ~l<L 2~ C<'dilr 
L\111' MQr1\<'V NY 10951. 1'1'41415-0931l .ii!ter 6pm 

FOR SALE= HL'"UI H·l9 ttrmll'MI, H-8 COlflPlJCN , H-8· 5 
""''" 11<11<' • lror l~tr H-8 8K memory. Tt>ony>- M+IB 148JQ, 
~I r~'""'" Ul\~111." recort'.le! 11250 kon H;ih1<'l,I. JOJ 

e_,., frmh1ll L.1r1':. Oat ibogc. l N 31630. lb i 51 481-500J 

FOR SALE; r~.._.111d<'CI 950 i<t"111l<>I 111 1~i1<-t1 COflO!Ql)l'I 

~ oco "''° J IO~OC 120 '" !)IJQ(I rOllC)UpJ1 1500 (4~19 
H..,.., 185(1 •m.mSr Apt 241 BrooJdlne MA Oll~O f~l7j 
- b/J,1141 

WANTED: U>rtl App~· II ·~ rl"" !DOS J J W•I~ con· 
vnirt_t, r •HL1 G1v1." pr'ICC ~rwJ pti111nt:nr t.ftf.a1~ J&Trf'~ Pal}wW'le, . 
NIO.'l. 11 1Mque1. A1!>4en TX 79b0~ 

FOR SALE; llut< il/\SR Teif'J}lflt"l rwo Tflt'r.iy iMr><lt!I 
H f tJ 1:im DfCwt~ei rl al">dlour Mu;c1.JttnFM300co11plrr'l­
E>• f'i '''' '011.i.11 n FOB Bell Ql!CI •rcep1e<1 JO wy< ftom rr.ir' 
r11 ;l1J ut BVTE D1.}Jll!!..!i Wri1n~n. Lu~W"lt.· Hfflh SC'0001 

( U>... ltl ' MN~b150 

FOR SALE: "'11'< MO<lei 65J woo proco'l><>' and Sti<'<tn< 
Ii.• I''" '1<'• klNI lor rnnvellO' 10 - r-qualoly ""'11<'• ro1 '""'" 
Off1l)(Jtr-t or ~rucomµ.i.Jler Jn worbng CMdC'1 , VV'llh 0 11qtrtal 

"'lf''u"1 1 1w FOB Don..ra E w~. 5o Sol.411 65!h SL 
8N>•"1JD• fl lol1l3. lb ISJ 3'17·345'i. 

FOR SAlE: H~•tll H-8 crwnp111e< 111~t1 64~ R~. fl · t 7 °''" 
l)'<lt>m W lfll U\ld' s' ..jl(I\, ''°'-l'<'·~tl<Vl. ~Qo{rac~ WW\, 11-1~ 
onnre< H· l'I tt•tm.nat .no ,'foul(JL mo!lem lrtc~Jd>.·' H005 
2 0 CPIM l 01. ~nd ITIOl\I II IJll '10 ti•>'' or ~OllW'11t" &\i urrr1 
aV<'I 1 1800 w 11h01 JO <ttys ol pubijr;;i1l0f1 d~H.". Jahr• El11d. 
I 10~ 5ourhe.1>1 CYfJr » L,dul' f'• rm Yily. Fl 32~05 ,l05j 
714>'1091 

FOR SALE: Pruce'~ T~loqy SOl.·20 1efmir••I .,.,,. 
pUl<'I ""th 5· I00 nm w1U1 '"'~ ~'P"'•1ion ;l(ll!, SO$JA JJIO 
~- """'""' a110 "''""' rnmrnw11<.Jucns Jl'11l'ff<t<o. 111 l!Af'vl. 
C31~11<' "'10 o"100 111te1l;it.; and 50l0S pe1IOllJIA)' U10t!ulc 
<ilbWng fUM 11anchl1orie 1erm111;iJ Olleli!l!Cfl I'\[)() 111C JL1<k'<I otlC 

ca\~Ue BASIC ill10 aQv.lt1Cl!d llASI< T'111 t5 d1 .a Jut fPlnl jall<;t>I 

80 peicem tt1tUPJ(ll'J \'11110 '"~ <l!X:lJ•rnmlilOWl OrrgK•ill 011 
>1800 /\slung !SOO vr t:t""' ofr~1 . M<k11 ~r. 16BOJ 5'1HJ11 
O~k Dr .. Hwt1bl I 7/JJB 

FOR SALE: zeo proce.~ 00il1J , Molile• SID-Bu~ Moo!'! 
'MDX-CPU/ . Won as d(l(ll ptll<'. Has flCvt:r ~n Oul ol I.Mg 
l1'1 j;IJl(l' a®Jt;llo•n1~1i:ly 1375. wolf II'~ !or S 175 OJ ll~!il 0"('1 
D~ve D ilan. 6102 Pe..oocly II\/~ N. Oal ~a<~ Hto.Jlm. MN 
ssoe< rt.•11419.is2:0 

FOR SALE; App"- 11 Pim <C11 1111111~1 with ierr.ll <11111 1M•~11er 
OOa<fll IOW ;Ji ' 11tJW Soi111yo mnn•O< ~IJ 0,1'.SIC com­
p1rei 111...c~ r( uner g"m'-'-" ~nu ou;into» sort'W~rt' HCXJO 
Jrmn Gdrub. 15· 6 190111 ~ ~lu~w>g. N~ ! '353 t2 11j 
11B·19DO 

FOR SALE: Ohro X I ''""" CD·r ndrtl ~~ "1 lleJ• ptttl\'~l 
conO•toan . Well •N!o<J1a<ne<1 ototl op~raoona1 HoOO Cl: IX'l.! ul­
rer Georye Mdnemourg l!>ll Cu11nttl Aw: , W~>l w1 
/I~>- CA '10064 . I; I l l 411 -2004 Clay• 

FOR SALE: Elf 11 r111c1ucot11pu1t·r "' o•(tllor\1 «111r1~o00 
Tn~ unir C01llf'1 W•lfl d 41< R11M f;.oOMQ j;Owel >UlllJIY oJ·~· I 
0°"11.:I, 1o.lo!u too.llU, 11501 ~ ry~o IC, T<n~ B/\Sl( nll1l ,11f C ~\l'I 
'"ld marn.1"'' Worttl 11101c 1nM1~qOQ, llut l will ~<Ct'/lf th· tot·i.t 
elk'< ~oymomJ CiJ.;intWTllJll'. 83 1-1.11woaJ ~·I W~ICJbul)I. CT 
Oli706 f203J S7'1 ·4ZJ'> 

WANTED: ta ·•J<'(~l\.llill" tO<llllbUC!Llm"' lR~ao Mil<lel r 
Or OCflf'I "1~Ul(tN11Jl"dl el101fl11Wlfll r0t 'lOnf>fOf1C D1g;n t/.afl(lfl 

OrrVt'~ ~na 1w<11ei• "JX'C'•lllY w'"'""lt' Cir Rl:JD•ll ~f>\tN>. EM · 
e<tM1r Oir.c1or c..r111><"1(Je C •lier 10< ~havo:xal SIU<lle5 b1 
11 W .it' SI C>iTIOrJOge. MA 01139 j~l7J 4~5-9020 

FOR SALE: CornmotJor 10ll uooor-1•ea pn111~r r>n11t 
UPJX'f(jJ!L" all<l lowt/Cd>t rET !JidplK•. e~p;in<led <h.iro>cl<'f ~. 
Mid for·,,au~ ltll~ Du~cowr . to!blct. 11dt1uai, JIU ~ltll JllO· 
(Jranlt 111(K~. 1515 Slevr LNf1, 16J E'I E~w~ l'I~ E1MI. NJ 
o&ost 171 SJ oZ?-OeiOO J IM '1il)'I. (llO'lj J~ f.'11 l ~ "'" 
tllrlg• 

FOR SALE: .snugari !.A-400 i1ng1~rwiy. 35ii.lCI< fropj)y· 
ll.111< <lhJe. U!t-d, 'MJl1 m~nu<JI.~ S12S Mocorol,, MEKl>00002 
<'Vdlu~tJon Jdi wilto 5·11cllc: POw•• ~ppr~ And •'tl~W corit11:nor. 
'"llrtl• ""~rfolCe do•"rn """'~- I SO Gl.'Olge ~.,~ Molll.•J 7~3 
~oytiod•d """'rrt>led. lll"V<'f vit'<I Ken B~nlrn. 1100 ~t' t'tl 
l\ve 139, 5unnyvale. U\ ~40Bt.. f40BI 2411-77'5'1 

FOR SAU: Trr.>"80 IOflW•• • t>rdM fl w '""V' Ol•g•rl. I 
(J()Cumeoi,,11011 Co•T11T1unoc.a11onI P.1ci«'ll}I! (lo·! 14 ~i. 5:itl 
Jlsiroloqy f26· 1ws1. 11s B"'5JC P1091•mm1flg flu 1u.in1. ~8 
l'l!m.a- rtlt- •tld P•rt•MrtJfl, ~B Sy11or >'l<l<Bt'ISIC U1~1ry . s lU 
~-20; 1ts Tl.DIS. 18 Pupil ml Renutri. sa. cre1t t1 ~ml 
CWM~ SS . 5(.,;Jf""'" 110 t S 1\t!JC~ fut~: I 10 CM.'01y1: 
KW~$1:I'.> . 8001 ~JIOQd•IV DI .. C/l~JIHl111. NC l8J.11 f701j 
5JHS1!. 

FOR ·SALE; H~~ tn H-3~00 rn•<r<IJlfOC '')(/' lldtm·• ~,,...,,,_ 
ott"fJ w.tll rnanlJilJ, A~llln!J s 11~ tncf1X11: M5E ror wrinen •1· 
ijulr1~' Juftafl Kl<l>J. 51 ~ SpjUC"t" SJ Row!lt' P;irl<. NJ 0710'1 
f)OIJ { q'i-50'!8 

FOR SAlE: S11uy"11s..o.600d11J<1t11w. Ell(cil1!<1t co11cJ111rir1 
w11n clool.Jock OPIKl<1 c:;.,,,.,,Mtt'i'd workt11g.• rlQ 1J1obic•u11 
HSO Witt con~der 1wap. G1~ Sl.,mk, 1765 Mouay Hi~ ~ri 
c~. •1ntt OH -HIOo. /21oi 421 -001 1 "'"'"'9~ l l~ 
t .mwocJci Dl•. 1131clWln NY 11510, r;l6J Jl.H6921 

FOR SALE: Pefl 'c &e•o '1'11,1(1..1,11 "' .i11w, , or1wa1t'. a na '" 
WrfiK.,. to eo.1~ ~n ~too CPIM 111&.mro1~.11er 10 1r~d ,1r1.1 
wn1~ l!IM-<omp.mlll<' 9-uo'ldi ~·\ l}~OO "''° ,...,.,.. Mimuo'I 
COIKJL-80. h<Mlt' uan'>I ...~...., 1300 IBM-to·CPIM U>U.· 
{Q()Vl"/llOfl progra SlO f•Vrllrtc• Wll>it'. 44 E!JliJIWOO(J. lr· 
Vlfle. CA 'l-1714 , f7MI B51·20l9 

FOR SALE: TJl5.-00 c:or11µ1At'1 . Lewi J ll>K lnclll(Jl<i •I 
011911101equipment. lluc)C W14W••t<' Ibid!)' '-gnt fl<'" · ar1<J c,o 
\l! IIl,'l, 1nc""""g rwo Edlror/AIW!t~Jl~t~ FSI Flt\jhl Sf"lLlldOl. 
'l.1rgoo II, Super Nova. "11d J~ 01 n~1 '40<e:--l>!l!Jgl11 p1og<~l1"\ 
jwtmh rllOfe '""" lSOOI Al!o nclu£1~' '•"9• numoe< o4 l)'pl'~ · 
n m~ga11nl!' prcgrarm S'l50 01 lk1! ollrr 5n.ppt~ •a Scoa•1 
~t'!JU"' 9630 Lt<T1""'1 Ave. Slopu1vet)d Ci\ 91343. 11131 
1194-2S8<; 

FOR SALE: 5wrPC 6800 COffljXllc1 s~m lnCIU<llng ~t 
MM. MOO mltlOPIOCl'UO< it!rial ltlletface. mo!tlerl>Oar<l 
power wppiy. P~-'10 ilfllhanumenc printer Also. CT- I024 1er­
mllldl with seoal and Jlilfil~J 111mtaccs. complJl!'f· ana ,..anua~ 
cootroUed CUl5or bo.lrru powrr <uPply. Md memo')' !Jo,Jr() 
Al;o, AC-30 c:o""'tl«i! rnr~rfd<:c- ..,,,...,able ofl()11J(ll.oally or Ma &el 
Many COf'l1POnj!l'lts also avait.l~ t:..rr W1....,_3434 W 51 .. lrn­
~Oltl. NE" 6850J, f40ll 467-1154 

llrlANTED: One "'1~11 361? ~na 81 I I P!i'OM! Illar are used 
on lh• IMSlll MPU-a tla<Jrd. ~ :he PROMS .,.. nm il\la11ao:e. , 
would hl<e a t op;r of Ille coo"" ''' 111.e<e PRO~ f1om •nyon<' u" 
lf"J C'115 bo.'!fd. Doug Bll~~r. ff ~ J , Bo~ r ' . Ch.WlotlC' TN 
1703b 

FOR SALE: T!!S-80 IIi/: Model ILe\IC'IIf with CiJW.'tte r;tn~t' 1n 
Cludiflq "boul 5300 wont! O[ XJllware, 5700 Of Wiii !...elf ro1 
l'lpp!e. Alm, want l'C-I OOC P"'1J<'f ~ncl Tl- 5'1 w lr:ware, 11uy 
Unaetwood POS UJ. Y•C'"'1. CA 9MYi7, ~91~/459-JM>7 

WANTED: Orcu11 dlagr~r1ts /Qi SOL H""'°I II P~t.el/270 
AsSMlllfY, Wllh 200 IJ1 di!~ Cnll~ . in parowl.r. A~ 
200263-007 l!cY RJS N~mr yo.JI pricll'. cs Hopm>1n, B.P. ns 
!liO<Jrnta. Ntw Cal<'QQnl/I, Sovth p, uric 

FOR SALE: l.,1rge q1m11m.-s ol Mocorola ~ 164 M~ llY I 150 
ns ol clyrtamrc Rl'IM ci11pi fa< l 12 Al'°, lntef 8203 lfynam" 
RAM conlrollll'J ror 145. l'lh ch1p; ~rr orand nl'W aM ft.fly lune• 
11ona1 ~a~ Sttll'.I cllf'CJI oi mon<-y ord~t Kouro111 Hain>!!'\ 
28110 P~•cock Rlt1gt' Jld. Ap1.304, P~IO~ VtltC('S. CA 90174 

WANTED: Malnt!'flilllCt> IT>ilnwrfor Mm•MM vtdeo-01""'1> 
1~1m1n.:i1110111 Micro l'lpphcdllOnli ~!lfflls. Will p.ay rra"'n~ 
tn.Jrgt' IOI ongnal !M duplfcAi. copy I <An copy: will prov1dt< 
Clejl()!JI whik! t0py1ng. Harcmi Co101n. 11704 IO<!!n Dt 
Roc•vu•c•. MO ZOSS/. [:!Oii m!H571 

FOR SALE= R<!d10 Shae~ 0'-'41:~ Printer 1111n" i 'nn!er. Iii.• n~w 
1 100 llptJr., U lJ d1>k-conlroll•l 'i'•d. bland new S7~ TRS-Sa 
pol~.., mmpui,,, , usocl once_ ~100. Jim NW!n<1t1ll l>S~A 

HMeyJPOI RCI ' 5lrMf0td, CT ()(,~97_ r1031 3bS•l.Hl CJ•Y~ · 

UNCLASSIFIED POLICY: Reilders who h;ive computer equipment ro buy, se ll, or 
tr,1de or who are requestmg or g1v1ng ;id111(1' m;iy ~end ,;i not ice to BYTE ror inc lusion 1n rhe 
Unclassrfjed t\ds sectron . To be considered ror pub l1catron. an advermement must be non­
commercra l jrnd1vrduals or bona f1cle comµute r clubs on ly). typed cloub le-spaced on plain 
wr11ce paper. conta in 75 words or fewer. and include comp lete n;irne and address , Thi s ser­
vice 1s f ree of charge; notices are printed once only as space permits . Your confrrmatron of 
placement is appearance rn an Issue of BYTE as we eng;ige m no co rre~ponc1ence Please:­
a llow at least three months for your ;id ro appear Send your not ices to Unclassified Ad s. 
BYTEIMcGraw-Hrll, POB 372. Hancock. NH 03449. 
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Unclassified Ads 

FOR SALE: He<nh H·'I' vioro 1errn1nol modii!XI tor 2~ oy 90 
""" l!fllJe'C.JSenowerc.ue O!Spldy: 5275. SwTPC llC-lQ: 120. 
l'ISCll ~ey1JOa10· 12s. Many pa~s, inc•U!lorlg b800s ana 00 
tl~p>. Heatn HWO IO $SS t1an<ee1ver w111'1 HP23A power SIJp· 
p1y, 1415 SME ror complete 1is1 L (j1=r. R.R. I Bo• 1 1 Z. 
rm.J1e1t<'r. MN 5590 1. J507' l BS-'1871 

FOR SALE: Heath H·88 cClfrlputet w1m camrre rnreif;u:e. 
mdnuals. system soliware. nnd 1wo game tape• Sl~I under 
wattant)', """"' u.iert llllfed arm 1es1ed. c;,n' t 1ell Item ri~ 
1 1050 ca1nief'.'i d'>ecX onl~. I pay "llj)l>Og 0<nd insurance. Mike 
Huniogl.'f. 7l8 5m~lll:y Dr.• Nom,..,n, OK 73071 . 1~051 
3}1-67 49 

WANTED: I need" 6800 a1..,mol"1 ano ed•lor. prereratlly on 
c;i".ue_ lOO op' KC ital'l<l.!rd. Either 1~ SwTPC ver~ or U'1e 
TS:C ~r11Cn.. I w111 gl<ldly pay all ch<lrge>, V. J Silva, 43 l'ly~rs 
St.. Wifle11)\.il)'. CT 06706 . 

\XfANTED: ClllTil m1ma1ure mechonlcal nano•oll'raled 
C.1ICUla1m. MCnael ~•ney, %21 COf..,,O•.!, SI LOU11, MO 
blll9. t31 4J 701 ·1994. 

FOR SALE: 10-s.Jor S-1 00 mocnert>o;ud, (>qK memofY bl);Jtd. 
1t"Nllp;irallel l/O board. al1d 25·'\ p!Wllt'r su(lflly. NI are rNJor 
m:>nulacrurNs' bo.lld !: !Cffie need p<>rrs 10 be complete. /Ill 
w•h <loru~nr.n.an . Ma.<e olle•. Al!O, ~ Heath~ll H-9 re<mlml 
willl uppercase/lowerc.ase a.no ] q -~n<' conver.,on: 12 50. Steve 
Sherman. 9~0 Popla1 IW"-· ~. CO 80302. tJOl l 
• •0-04 71 overungs. 

WANTED: APf lm:!<JirkWOn Mathlrlo ~grams. Af.11>. •• 
ro1am11011 as to compat1b1ht)' OI 111ar1. lnre111v1s1on, on~ 01t101 
canm~s wi1h /\PF oqu1pment . B. Orr. 25 t5 Cir('CO(il~Oe 
Courr. Omdrd Cl\ 93030. fB05/ 985-4696. 

W.ANTED: Apjlle 11 Pru1 usttl wl)() WO<Jld ltke to corrcsPQNI 
.an<! ~tchange piograms all(I 1tlea1 w11ti l2·ytdf-old ""'le 
gta<IU<!to S1uoen1 My sySl<'m 11 co111pkte and my soliware col­
le£r11t1n 1J 1.,11qt .lnl"i OiVl'f~ll'lro Plf'Me srna 1nronnat1on i!.bou, 
yourse~ and your JY>l11m. M.;rk II Brown. Ut1',erS11)' al ldatlo. 
POB J.'o81l, MO$COW. ID 838~3 

WANTED: ,., mini. lullY osl<'rnblea Apple I ompo1er 
Wd~tll by~ se<1ous 1r1v•:lll'.W. rephci rrom o"g1nai own"" on­
ly Pl•~<e scod rxrure "no cQmpiere <1e-.cnpoon. Paul Holfrroim. 
2109 Sti.amic , ~rkeotey. Cl\ 9q 704. 

FOR SALE: ll11a rr bBOb ~CACR. H<ird1o·hnd ..ud10 ca.,,.,no 
110 tlOafO lor tilt' Altair l>80n m1Ct0tompum l11cludM boaro 
caores. 00cumon1atJon. and BASIC·l<mguago >aflw<ue ! IDO 
fW!x'rt w . S.:n<C'I, POa 3 152 ' L•••rr•e. WV 82071. 13071 
H5·700l 

FOR SALE: Micro technO\lo<]Y Unhrr~rerJ eQLilprnent lo< 
~•M· I ''""cage V~I~ tncmo• ' loK Rl\fl,l ~ROM 110. ru• 
con11011er w1co COOOS oper~llng iyu.~m. Oim~ DH! l)J;k 
aw... e. .:mo KIM-1 m1crocornpu1er This is ..i comph:'.'tt.'. working 
1yu.cn1 e.copt lor reirnln•l 81\JilC fOR TH. anrl as1en11JI., 1n· 
ctI<l<"fl. .111 KIM anll MTU llot:urnentauon 8111 Mlchelfl"l<Jtr 
C.S<•<I~ l?d , ~"t'ne , NY 129H. )SIB! 576·"751 

FOR S.AlE: Tolk 10 ~°"' TRS-BO ~M '"'"" • a1mvl'f youJ 
11.lCllO Sh<ld< Vo.<!JoX vo1ce--te<ognmon urul .ino vl)l[e ~· 
thewer. Vo•boxr•quire>ll"vetJI, 16!(, va<t<.,ynowwi:r, Le•etl 
Ill II ~K. 81 ar1<1 new 1n ""1ginar be.es Never hoO~eCl up. 117 5 
May conlld<r sep.irat1119 M~rt1n J Sc:ll ro•<le1. 702l Ea_gle 
H~ti. Ma<llWn. WI ';3 705 

FO R SALE: Bao: lS!u"' ol eYTE fiom July I '176 to June 
1900 1\11 1n ~xcet1en1 (ond~>llfl •«altln.ll'.ll~ pi'Cl'~ la•')' 
J~yco>. 1029 forOlter Di. un( 1nndO, OH ~5 240. i5 13J 
851·9 1 8~ 
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BYTE's Oogoj·ng Mon·jtor Box 


Ankle# Page Arilcle 	 AuthorfsJ 

30 TJ:le Third NCGA and the Future 
of Computer Graphics Pournelle. A. 

2 48 Tronlc Imagery . S4lrenson 
3 78 Build the Orcuft Cellar MPX-16 Computer 

~stem, Part I 	 Clarcla .. 118' roblem SolVlng with Logo Weinreb 
5' '138 The Graphics Magician Callamaras 
6 148 Cambrfdge Development Lab's High-

Resolutlon Video Graphics System DeKock 
7 164 ExeeutJve Briefing System Calf a maras 
8 1,74 BulJd a V!deo 8igitlzer Keryan 
9 194 Computer Animation with Color Registers Fox. Waite 

lO 216 	 Victor Vlaorfous:·The Victor 9000 Computer Lemmons 
1.i 256 An Interview with Chudt Peddle Lemmons 
12 272 JETSET Si:ymanskJ 
13 324 Colonial Daca SeniJces' SB-BO Little 
14 336 The Game of Rat and Dragon Smith 
15 379 An Introduction to the Human Applications 

Standafd Computer Interface, P.art 2: Im­
plementlng the HASCI Concept ~utkowski 

16. 386 	 A ·Short Histoiy of the Keyboard Lemmons 
17 394 	 l:Jser's Colc11nn: Terminals, 'Ker;boards, and 

How ~ftware Piracy Will Br ng Profits 
to /tS V fetlms PourRelJe, J . 
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Sprltefy Colored W inner 
Steve Ciarcla is back in the 

number-one spar. His " High­
Reso/ution Sprice.-Oriented coior 
Graphics" .secured him f rst place in 
the August BOMB contest He'll 
receive the sIDO kitty. Second 
place goes ro Harold Abelson for 
his Logo primer. "A Beginner's 
Guide ro Logo. • He'll be awarded 
the sernnd-place prize of SSO. And 
a very close third place goes to 
technical edlt0r George Stew art for 
his article "Program Generarors." 
Congratulations. George. 
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453 U.S. EXCHANGE 500 
4&4 U.S. EXCHANGE 584 
465" UNIQUE AUTOMAllON PROO. 5n 
4&6 UNITED SFTW.CO.,THE :ms 
467 VECTRIX 223 
,i4&8 VICTOR BUSN.MACI-\, 125 
469 VICTORY COMP.SYS. 93 
470 VIOEX 21 

VISICOAP INC. 81 

472 VISTA COMPUTER CO, 139 

473 VISUAL TECH.INC, 111 

474 VOTR AX 2eo 

475 VOTAAX!i.45 


VA DATA 94 

H6 VYNET CORP. 493 


WARNER ROBINS AFB 544 
506 WASHINGTON COMP.SERV. 452 
477 WASHINGTON COMP.SERV. 575 
478 WESPER MICROSYSTEMS 10 
479 WESTICO INC. 364 
502 WEST STA.Fl MICRO 339 

WHIT ESMliHS LTD. 293 
45 WHOLESALE SUPPLIERS 582 

480 WILD HARE COM P.SYS, 357 
481 WINIMiLL RESEARCH INC. 580 
482 WINCHENDON GRP..THE 570 
483 WINTEK CORP. 372 
484 WINiERHALTER & ASSOC. 485 
485 WORDTECH SYSTEMS 2!19 
487 W'l'SE TECHNOLOGY 35 
333 ZAP MAT 214 

"Corrcspo11d directly w itli comp1111y . 

Natlonal Advertising Sales Representatives: 

Northeast 16171 444-3946 Southeast flOSJ 628·JS25 
ME, NH. VT, MA, CT, RI, DE, MD, NC, SC, GA, FL, AL, MS, TN, 
VA, WV, OK, TX, Upstate NY. KY, LA 
Eastern Canada Hajar Associates 

Dlplomat Bldg. Hajar Associates 
5400 Dlplomat Clrcle 280 Hlllslde Ave. 
Suite 205Needham Heights, MA 02194 
Orlando, FL 3281 O 

Mid Atlantic 1201J 741 · 7744 Midwest (Jl2f 96ft..0160 
NY, NYC, NJ, PA MN, WI, Ml, IA, IL, IN, OH, 

MO, NE, KS, ND, SD, AR Hajar Associates 
321 Broad St. Hajar Associa tes 
Red Bank, NJ 07701 5225 Old Orchard Rd. 

Suite so 
Skokie, IL 60076 

Northwest (4151 964-0706 
AK, HI, WA, OR, ID, MT, WY, 
Northern Callfornla, Nevada Except 
Las Vegas, Western Canada 

Hajar Associates 
I 000 Elwell Ct. 
Suite 124 
Palo Alto, CA 94303 

Southwest (714J 540-JSS4 
UT, CO, AZ, NM, Las Vegas, 
Southern Callfornla 

Hajar Associates 
3303 Harbor Blvd. 
Suite H-4A 
Costa Mesa, CA 92626 

European Advertising Sales Representatives: 

Mrs. Marra Sarmiento 
Pedro Teixeira 8, Off. 320 
lberla Mart 1 
Madrid 4 , Spain 
45 52 891 

Mr. Andrew Karnlg 
Andrew Karnlg & Associates 
Kungsholmsgatan 1O 
112 27 Stockholm, Sweden 
OB 51 68 70 

Mr. Hans Csokor 
Publlmedla 
Relsnerstrasse 61 
A-1037 Vienna, Austria 

Mrs. Gurlt Gepner 
McGraw-Hiii Publlshlng Co, 
115 Yosephtal St. 
Bat Yam, Israel 
866 561 321 39 

Mr. Mlchael Sales 
McGraw-Hiii Publlshlng Co. 
I 7 rue Georges Bizet 
F 75116 Paris 
France 
720 33 42 

Mr. Ello Gonzagi'I 
McGraw-Hiii Publlshlng Co. 
Via Baracchlnl t 
201 23 Miian, Italy 
86 90 617 

Mr. Simon Smith 
McGraw-Hiii Publlshlng Co. 
34 Dover St. 
London W 1X 3RA 
England 
01 493 1451 

fl/Ir. Fritz Krusebecker 
McGraw-Hiii Publlshlng Co. 
Lleblgstrasse 27C 
D-6000 Frankfurt/Main 1 
West Germany 
72 01 81 

Far East/Pacific 
seavex Ltd. 
05-49/50 Tanglln Shopping Center 
19 Tanglln Rd. Singapore 1024 
Republlc of Singapore 

Seavex, Ltd. 
Room t 02, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 
Hong Kong 

http:VOTAAX!i.45
http:SOFTW,t.AE




llad1e lhaeK 

The biggest name in little computers '.. 


A DIVISION OF TANDY CORPORATION 


Circ le 387 on Inquiry card . 


• 



	Front cover
	In The Queue
	Features
	The Third NCGA and the Future of 

Computer Graphics 
	Tronlc Imagery 
	Bulld the Circuit Cellar MPX-16 Computer System, Part 1
	Problem Solvlng with Logo 
	Build a  Video Digitizer 
	Computer Animation with Color 

Registers 
	Victor Victorious: The Victor 9000 

Computer
	An Interview with Chuck Peddle
	JETSET
	The Game of Rat and Dragon 
	An Introduction to the Human 
Appllcatlons Standard Computer  Interface, Part 2:
	A  Short  History  of the Keyboard 
	User's Column: 
	Inexpensive Transducers  for the TRS-80 
	A  Graphics Primer 
	Interactive 3-D  Graphics for the Apple II 
	Microvec: The Other Type of Video 
Display 

	Reviews
	The  Graphics  Magician 
	Cambridge  Development Lab's High­

Resolution  Video Graphics System
	Executive  Briefing System 
	Colonial Data Services·  SB-80

	Nucleus
	Editorial
	Letters
	Software Received
	Ask BYTE
	Event Queue
	Clubs and Newsletters 
	BYTELINES 
	Books  Received 
	What's New?
	Unclassified Ads 
	BOMB
	Reader Service

	Back cover



