


A new small computer 

that won't limit you tomorrow 


~ -

New Cromemco System One shown with our 
high-capability terminal and prinler. 

Expandability 



Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir­
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. ft has capability and expandability by the 
carload. 

Look at these featu res: 

• 	 Z80-A processor 

• 	 64K of RAM 

• 	 780K of disk storage 

• 	 CRT and printer interfaces 

• 	 Eight S-100 card slots, allowing expansion 
with 

- color graphics 
additional memory 

-	 additional interfaces for telecommunica· 
lions, data acquisition, etc. 

• 	 Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 

CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROM1x• operating system option . Not only does this 
outstanding O/S support multiple users on th is com­
puter but does so with powerful features like multi-

pie di rectories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos· . This is an enhanced CP/M1 type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third­
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
Th is small computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SOI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 
As you can see, the new One offers you a lot of 

performance. It's obviously designed with anti­
obsolescence in mind. 

What's more, it' s priced at on ly $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandabi lity. 

Physically, the One is small - 7" high. And it' s all­
metal in construction. It' s only 141/s" wide, ideal for 
desk top use. A rack mount·option is also available. 

CONTACT YOUR REP NOW 
Get all the details on this important building-block 

computer. Get in touch with your Cromemco rep 
now. He' ll show you how the new System One can 
grow with your task. 

•CRO MlX and COCJS are lrademark< o/ Cromemco Inc. 


tCPIM b a 1"""'""rlc of Digi1al Reoean;;h 


[3 CromemeoTM 
In co r po ra ted 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 

Circle 126 on Inquiry card. 
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CROMIX*- Cromemco's outstanding 


UNIXt-like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom­
puter field. 

And now we've come up with the in­
dustry ' s first UNIX-lookal ike for 
microcomputers. It' s a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with l 28K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

• 	 Multi-user and multi-tasking 
capabil ity 

• 	 Hierarchical directories 
• 	 Completely compatible fl le, 

device, and interprocess 1/0 
• 	 Extensive subsystem support 

FILE SYSTEM 
One of the important features of our 

CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc­
ture of three types of files: data files, 

· cROMlX is ~ trooeroo1k ol Cromemca. l"c. 
t UNIX I• a tradorn•rk of kll Tr~phonr Laboratorl•• 

directories, and device files . File, 
device, and interprocess 1/0 are com­
patible among these file types (input and 
output may be redirected inter­
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 
Because of the hierarchical structure 

of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file Is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general­
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume - file size is limited only by 
available disk capacity. 

Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 
Cromemco offers a wide range of 

languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub· 
system support such as COBOL, FORTRAN 
IV. RATFOR, USP, and 32K and J6K !IASIO. 

There is even our highly-acclaimed 
'C' compiler which allows a program­
mer fingertip access to CROMIX system 
calls. 

THE STANDARD O·S 

FOR THE FUTURE 


The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 

C3 ~i:'!~~~~e~ TM 

280 BEflNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers loday 

Clrcle 127 on Inquiry card. 



In The Queue 
E~ll V olume 7. Number 5 May 1982 

Features 
34 Everyone Can Know the Real Time by Steve 

Ciarcia I Technol091ca1acJvances have made rea l·tlme ckx:ks simple and 
111expeosive. 

60 Six Personal Computers from Japan by Christopher P. 
Kocher and Michael Keith I A comparauve review of rhe BMC i'800. 

Canon CX· l. Hitachi MB-6890, NEC PC-BOOIA, Fujitsu FM·S. and Systems 
Formlllate Corporauon Butx:om80. 

106 Japan Update by Mark Haas I The lffilrannual Consumer 
frecuonrc.s Show 1s on ots way to beCOming a shOwcase tor new compu1er 
produm. 

114 The Machines Behind the Machines by Ph il 
Lemmons I Several Japanese compames. 001h large and small. have thelf 
eyes on the Amenc<m market. 

118 The Japanese Manufacturers-How Successful Wiii 
They Be7 by Tod ZJpnick I How they fare depends largely on thelr 
atn\iry to mee\ \ht neeas o4 the American ma rketplace. 

140 Japan Maps Computer Domination by Tom 
M;muer I Ten-year R&D e rort aims 10 Jeaprrog U.S. technology 

148 The Atatl Tutorlal, Part 9 : Even More Colorsl by 
Kathleen Pitta and Lane W inner I Telev15.lon art1ram and the new 
GTIA chip allow even more colors ro be displayed on Atari computers. 

162 Ports of Entry and Soft Breezes for the Color 
Computer and Model Ill by W illlam Barden J r. I As 10 

anemometer anel other remme-sensing prOjem using the casse11e Interface. 

202 The lnputfOutput Primer, Part 4: The BCO and Serlal 
Interfaces by Steve Leibson I A rook <H Olle of the least uooer5Aood 
Interfaces-the RS·232C-and one or 1he first in5;1rument interface~ 

226 The User 's Column: Supercalc, Spelllng Programs, 
BASIC Compliers. and Home-Grown Accounting by Jerry 
Pournelle I A critrcar compu ter user surveys new programs. 1nclucfJng one 
of hls own. 

274 More Ma ze Building by Thomas Edward Ne ldner I A 
Pascal program to genera1e mazes emcrentty on a printef 

318 TRS..SO BASIC Program Hang-ups: The Reasons and 
Some Solutions by Grenn Tesrer I UnC1emane1 and ellrnnate these 
myl{enous crashes on your TRS·BO Model r 

334 Anatomy and Development of a Batch·Processlng 
Syste m by Gene Warters/ A sotrware syl{em that ~eisyour computer 
run a sei1es of programs w1thou1 your lmerven11on. 

426 CHEOIT: A Graphlc~Character Editor by J erry N. 
Sweet I De/int- your own charac1er set tor Apple Pascar. 

446 Give Yoor Apple a Voice: A Speech-Development 
System Using the Radio Shack Speech Synthesizer by Jah n 
Blankenship I HOw to make your Apple II ta lk. 

465 Programming PERT In BASIC by Steven Zimmerman 
and Leo M. Conrad I A method ror plannrng complex ac1iv1ties where 
no precedents e1mt. 

479 CP/M, Your Time Has Come: A Real-Time Clock for the 
Most Popular Microcomputer Operating System by J . L 
Calaway and B. Hill I All rhe hardware and software you ne~d to get 
t1me-of·day printouts whenever you like. 

Reviews 
224 Allen Typhoon by Wair Latocha 
246 PUI ror Microcomputers by John A. Lehman 
252 Apple 11 80-Column Video Boards, Ffve Popular Units by John E. 
Howland 
266 More Apple 80-Column Boards by Gregg Williams 
286 Caine Robotics Armdro;e1, The Small-Systems Robot by Steven W. 
Leininger 
296 Super FORTH lsn·r by Gregg W1llJams 

Nucleus 
6 Ed•tO<ial: Japan ancl the "MK'" Question 

14 Letters 
20, 307 BYTE's Bits 
22 BYTE Commem· Copyn9ht.s. Computers. anel the Belamax Case 

300, 302, 304 Book Reviews Fffty BASIC Exercises; Pr09rarrvner's 
Guide to the 1801; TRS-80 CoJor Computer Technieal Reference 
Manual 

300 BYTE's Bugs 
308 Pr09rammlng OuickJes. Struaurec:l Strings In BASIC 
388 BYTfLINES 
398 Ask BYTE 
408 Even! Queue 
457 Techrnca1 F0<um: Hlerarch1ca1 Interrupts 
460 Boolcs Rece1veel 
462 Clubs and New~etters 
463 Software Received 
494 What"s New7 
542 BO/V'IB. BOMB Rewlrs 
542 Uncl.Jssifled Ads 
543 Reader Service 

Page 60 Page 106 Page I 14 Page 286 

M• y 1982 () BYTE Publ><olions Inc J 



~w~ 
1tn1 ~ 
Edrror in Chief 

Christopher Morgan 

Managing Edl1or 

Mark Haas 


Technical Editors 

Gregg W1Hiams. Sen/Or Editor. 

RICh;;ud S. S.hulOld; Cur~s P. Felger: 

George Slew<11T: Arthur Little. 

Stanley w11oia. Sreve CJarc1a: Mark Dahmke 

Ph1!Jp Lemmons: Allan Lunde!t. Consulr1ng 

Ed11ors: Jon Swanson. D1artlng Editor 


Copy Editors 

Beverly Cronin. Chref: Fa11h Hanson. 

Warren W1mamson: Anthony J Loc~wood: 


Ann Graves: Hjfary Selby Polk, 

Elizabeth Kepner: Marg<1ret Cook. 

Junior Copy Editor 


J'.sslst.ants 

Fa1th Ferry: Deoe Wheeler: 

Seveily Jacks on 


Production 

David R. Anderson. A~oc Drrector: 

P.:iuice Scribner: Damian Henriques: 

Jan MUiier: V11g1nla Reardon: 

Sherry McC3rthy. Chi f Typographer: 

Debi FrederKks: Donn<; Sweeney: 

Valene Horn: Jonathan M Gr3ves. 

Creative Cons.ult.mt 


Advertising 

Thomas Harvey. D1rec1or: Marlon Carlson: 

Rob Hanrnngs; Detxxah Porter: 

V1cld Reyr>cHds. C<ithy A. R. Drew: 

J.icquel1ne Earnshaw. Reader Service 

Coordinator: Wai Chru L1. Advems.ngl 

Productron Coordinator. Lrnda J. Sweeney 


Clrculatlon 

Gregory SpJczladen. Manager: 

Andrew Jackson. Asst. Manager. 

Agnes E. Perry: Barba1a Varnum; 

Louise Menegus; Prnky Krolls: 

Shelia A. Bamford 

James Bingham. Dealer Sates: 

Deborah J. Cadwell. Am 

Unda Ryan 


Controller 's Orner 


Darnel Rodrigues. Coniroller: 

Milry E. Fluhr. Acc1. & DIP Mgr.: Karen 

Burgess: Jeanne Cilley. Linda Fluhr: 

Vicki Bennett 


Traffic 

N Scorr Gagnon; Scon Jackson. 

Ka1hteen Reckarc 


Receptionist 

Jean.;nn warers 


Publlshrn 

V1rg1n1a Londoner. Gordon R. Williamson: 

John E. Hayes. Associale Publisher: 

Che1yl A. Hurd. Mrchele P. Verville. Pl.lbllsher·s 

A551513nts. 


Officers ol McGraw-Hill Publ1ca1ions Com· 
pany: PauJ F. McPherson. President: EKecuuve 
Vice Pres1den1s: Daniel A. McMillan. Ill. Gene 
W Simpson: Sent(){ Vice Pres.dent.fdliorfal : 
Ralph R Schulz: Vice Pres1dems: Kemp Ander· 
son. Business Sys<ems Development; Harry L. 
Brown. Special Markecs: Robert B. Doll. Circ ula· 
11on. James E. Hackett Comroller; Enc B Herr. 
Planning and Development: H John Sweger. 
JI .. Marke1mg. 

Officers o1 rhe Corpora11on: HarOld W. 
McGraw Jr. Chairman and Chief Execur1Ve 
omcer; Joseph L. Dionne. Presiden1 and Chier 
OperatJng Officer: Robert N. Land s. Senior Vice 
Pre51dem and Secre1ary: Ralph J Webb. 
Treasurer 

4 M y 1982 It> 5YT£ PublicatioM Inc 

In This l11ue 

The Japanese entered the American personal computer market In eamest 

this year, and as one might expect. their products come standard with a host 
of "extras" at a price competitive with current American designs. This month 
we look closely at several Japanese personal computers-some that are 
already on the market. some that are on the horizon. and some that may 
never be sold In this country. Six machines. from Hitachi, BMC fOklJ, Fujitsu, 
Canon, Systems Formulate, and NEC, are featured on the cover (photo­
graphed by Paul Avis; Pauline Elkin, stylist). For reviews of these computers 
see "Six Personal Computers from Japan" by Christopher P. Kocher and 
Michael Keith. Phil Lemmons discusses the companies responsible for these 
computers In "The Machines Behind the Machines." For a brief Introduction to 
three new Japanese computers that were shown at the recent Consumer 
Electronics Show in Las Vegas see "Japan Update" by Mark Haas. 

Steve Ciarcia tells you how you can build a real-r:ime clock simply and inex­
pensively. Steve Leibson continues the Input/Output Primer with Part 4, in 
which he describes BCD and serial interfaces. Part 9 of the Atari Tutorial Is on 
colors, and William Barden Jr. talks about ports of entry for the Color Com­
puter and Model Ill. 
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.•• stands well above 

other S-100 graphics dis­ '' ... better monochromatic
plays in its price and per­ . display .... " 
formance range." El.ECTRON1C DESIGN. 

BYTE, Product Review 1981 Technology forecast 

MICR.OANCELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­
posi te or direct 
drive output 

Local or external 
sync generation 

4 Mhz zao 
microprocessor 

60 hertz real­
time clock 

8 level interrupt 
tie-in 

IEEE SIOO bus 
compatible 

Screenware™ Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™Pak II 
An optional software superset of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­
minal l/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 

Light pen 
interface 

Time multi­
plexed refrekh 

4K resident 
Screenware1M 

Pak I operating 
system 

i 

32K RAM 
i.solated from 
host address 

space 

High speed 
communica lions 

over pa.ralleJ 
bus po.rts 

And now ...COLOR!! I 

The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program­
mable color lookup table. Overlays, bit plane 
precedence, fade -in, fade-out, gray levels, blink­
ing bit plane, and a highly visual color editor are 
standard. 

Ask about our multibus and RS-232 versions. 

SCION 
Circ le 370 on Inquiry card. 

12310 Pinecrest Road • Heston, VA 22091 • (703) 476-6100 • TWX: 710-833-0684 



Circ le 140 on inquiry card. 

syn · op · sis, n. 1. a 
brief compendium of 
comments giving an 
overview of the Who e 
subject. 
2. a central Index to the 
CP/ M files on all your 
disks. 

YOUR FILE CONTENTS 
ATA GLANCE! 

SOFTWARE.LET 
/DISK#2J 
1 January 1982 
Ellen J. Potter: pb 
Digital Marketing Corp. 
Order for Synopsis 

SYNOPSIS'~ automatlcally molntarns o 
centrol lndeJC 'Nitti the ftle name. disk l.D, 
p!Us lour user-dellned nnes of comments 
aboul any CP/ M file, ( i.e. da e. Wiiier, 
addressee, and subject.) 

When editing a document e, lust enter 
the four lines as non-pnnting comments 
ot thelopofyourtext. SYNOPSIS aulomot­
fcolly reads the comments Into the index. 
Nondocument files con also be cata­
loged In the indeJC. 

You con search the Index for words or 
phrases in one or more llek1s. SYNOPSIS 
displays eoch lull entry round. 

Theprlcels$125.SYNOPSISrequlresCP/ M 
2.x or M P/ M. WordSlor. Spellbinder or 
Mogle Wand and 48K RAM Formats: s·. 
NorthStor DO. M fcropons Mod II, Super. 
b ra in 3.0. Apple II wtth CP/ M . SW Xerox 
ond a• Xerox, 

SOF Vl#l~ 
SOFTVWlRE 
DIGITALMARKETING 
DGITAL /l~RKETi r G'" 

DIGITAL MARKETING CO!l.PORATION 
2b70 CtfERRV lN{E • WAINIJI CREE • CA • 94596 
(41 5) 9J&.2MO • lelot 11· 1 ~2 (DIG"'1KIG V.'NCI< ) 

Dealer lnqubles Invited 

A Product QI 
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Editorial 


Japan 

and the ''64K'' Question 


by Chris Morgan, Editor in Chief 

Last May, Senior Editor Gregg Williams and I went to Tokyo to prepare for 
this special issue featuring the new Japanese personal computers. 'Will the 
Japanese take over?" we asked ourselves during our ten-day whirlwind tour of 
major Japanese electronics firms. That was the 64K question. The answer is 
'There is no answer." 

One can draw para!lels to other consumer markets in which the Japanese 
have become dominant, but those comparisons would be risky. For one, U.S. 
companies offered no real competition to the Japanese when the latter swept in 
to blitz the car, camera, and audio markets. But the situation is fundamentally 
different in the computer field. The vast majority of technical computer in­
novations have come from American research-and-development labs- till to­
day, at least. But now the Japanese are aggressively entering the R&D field. 
Therein lies the danger (or the opportunity, depending on your point of view). 

The question of whether the Japanese will take over or not is, in a sense, 
moot. By one definition they already have. Lift the lid on almost any personal 
computer and you'll see scores of Japanese-made components: resistors, 
capacitors, and lCs (especially memories, a field where the Japanese dominate 
the world market). Often a majority of the components are made in Japan. Yet 
in another sense the Japanese must fight an uphill battle against the creativity 
of American computer companies. 

The other big "if" in the picture is the U.S. government's position on 
Japanese imports in general. The Japanese are all too aware that a major 
change in import duties or quotas could quickly cut them off from the world's 
most lucrative consumer-electronics and computer market. 

What will their strategy be? I see a two-pronged approach: (1) form joint 
ventures with American companies so the Japanese will have access to the 
U.S.'s vaunted software experience, and (2) complete the development of the 
recently announced "Japanesl! master plan for a fifth-generation computer 
system" with a massive R&D push. I'll describe both approaches in detail. 
First, the joint-venture strategy. 

Japanese-American Joint Ventures 
The Japanese are weakest in software development; their track record has 

been uneven. They've developed some of the best video-game software in the 
business (e.g., Space Invaders and Pac-Man), but their business software has 
been virtually nonexistent. One reason for this is the radically different way 
the Japanese conduct business, a direct function, in turn, of the complexity of 
written Japanese. The Japanese use three different character sets containing a 
myriad of symbols. A conventionally designed Japanese typewriter would be 
almost a contradiction in terms. To my knowledge there are no typewriters 

6 



YaLJ GET ltlaRE OLJT OF 
PERCO/H DISK ·SYSTEJHS. 

EXPECT IT! H/Z-89, IBM PC and TRS-80* Model 
Ill. Prices start at under $3000. 

At Percom. our business is making 
disk storage systems for microcomputers 
-something we've been doing right, 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship­
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com­
prehensive after-sales service from our 
wholly owned, fully independent customer 
service center. 

WINCHESTER 
10-MEGABYT,E 
DISK STORAGE 
SYSTEMS 

Enormous 
storage capacity 
plus high speed. 
Percom 5% inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks. 20 times 
faster than double­
densitv units. 

Systems include a smart, four-drive controller 
featu ring state-of-the-art data encoding and 
sepa ration, adaptable industry-standard disk 
interfacing . Versions for the Apple II , A ari, 

[ E~ (]() M1 

Options : 5- or 14- Mbyte drives. 
floppy disk controller. 

FLOPPY MINI-DISK 
STORAGE SYSTEMS 

40 or 80-track drives, single 
or dual-head, fl ippy or non­
fl ippy - all double-density 
rated . Available in 1. 2 and 3­
drive add-on units, 1 and 2-drive 
internal units, with fu ll docu ­

mentation and software support. 
Add -on drives from $399, complete 
systems from $459.95. 

To learn more about quality 
Percom disk storage systems. mail 
the coupon today. Or, call toll-free 
1-800-527-1222. 

• YES.. . I'd Nk1 to know more altout Percom disk~--------syst1ms. Pl11s1 rush me lnfonoation. 

I Send to: PERCOM DATA COMPANY, INC. Oepl 801I 
11220 Pagemlll Road, Dallas TX 75243 

I 
name 

street

I c ity state zip 
~ph-o-ne-n-um~b_e_r _______ ___ 

I I'm interested in f!Qppy disk storage for my.•. 
TRS-80 D Mdl I D Mdl II 0 CC 0 IBM PCI O KIZ-89 O K-8 O AIM/KIMISYM O System-50 
I'm interested in hard disk storage lor my... 
0 18. M PC D TRS-80 Mdl Ill O Apple II 0 Atarl O HIZ-89I Other computer?-=,.........,,...,..,...,........,....-----­

1 (Ofloppy disk or O hard disk?) 

R,11£ 1ro1n'LE~---------PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.TiHE D • j P ~I ri .TRS·llO ~ • trademilrk of T• ndv RiJdlo Shilc:k COfDOriltJOO which .... no 
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SYMBOLIC DEBUGGER 
This fourth generation version of our reliable. Z-80 
native code compiler adds the two features 
professionals ask for: 
+ lnlerPest™-an interactive symbolic Pascal debugger 
that allows easy error detection . 
• Over lays- that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 
Pascal/Z is a true Pasca l. fl Closely fo llows the Jensen 
and Wirth standard with a mi nimum of extensions 
des igned to aid the serious program developer in 
produc ing ext remely compact, bug-free code that 
runs FAST 
Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Perm its separate compilation , direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compat ible 
with !·PAS 8000, our new native code Pascal compiler 
for Z-8000. to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 
Confused about wh ich Pascal Lo buy? 

Pseudo-code . .. Native code ... M, MT or 
Z? Com pare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read ii. 

Call us for a free copy: 
800-847-2088 

(outside NYS) 
or 607-257-0190 

. And ask your local 
". fu 11-serv ice 

, compu !er dealer 
,::,., ...~ \ about o ur 

1 :"" _,- ,,-j-«" Posco IIZ 
\ ·~ demo pookoge. 

Daa~®a~~~~~Q.9]~'· 

Micros for bigger ideas. 

Ithaca lntersystems Inc. 

1650 Hanshaw Rd · It haca . NY 14850 • TWX 510 255-4346 


U.K. Distributor: 
Ithaca lntersystems (U.K.)Ltd. 

Coleridge Road London NB 8ED Phone: 01-341 2447 Telex: 299568 

Edltorlal _____________ 

that can type Japanese characters. (Significant progress is 
being made, however, in the display of Japanese 
characters on video screens. At last year's Tokyo 
Microcomputer Show, several computer terminals were 
shown for the first time displaying all three Japanese 
character sets: kanji, katakana, and hiragana.) Japanese 
secretaries write all business correspondence-what there 
is of it-in longhand because most negotiations are con­
ducted verbally. As a result, the Japanese lack an in­
tuitive understanding of American office procedures and 
are hampered in their ability to design good word ­
processing software. 

To remedy this situation, many Japanese computer 
companies are obtaining licenses from U.S. companies to 
use software such as CP/M, Microsoft BASIC, and Visi­
calc on Japanese computers, and they are forming joint 
ventures with American companies, such as the 
Fujitsu/TRW connection. This type of alliance helps 
cloud the issue of import restrictions, because the U.S. 
companies could rightly claim that actions against a 
Japanese partner would hurt the American partner too. 
Japanese companies are also building, or planning to 
build, production plants in America. Japanese electronics 
companies are sometimes more adventuresome than their 
American counterparts. In the videodisc field (which 
we'll be covering in detail next month), despite IBM's and 
MCA's withdrawal from the laserdisc market. Pioneer is 
planning to build an American videodisc production 
plant. Pioneer deserves high praise for backing the best 
videodisc format and not letting it die. It's unfortunate 
that RCA and Sears are continuing to promote the in­
ferior Selectavision system. 

The "Master PJan" 
Of potentially greatest significance in Japan's computer 

fortunes is the ten-year plan for national computer policy 
announced last fall by the Japanese Information Process­
ing Development Center (JIPDEC), whereby Japanese 
computer companies would jointly develop a grandiose 
fifth-generation computer system on several different 
levels, relying on sophisticated artificial-intelligence 
research into natural languages and graphics . (See Tom 
Manuel's article, "Japan Maps Computer Domination," 
page 140.) This may sound like a major threat, but as 
Tod Zipnkk says (page 118), in many cases Japanese 
computers are designed for the Japanese market. One of 
the biggest technological problems the Japanese face to­
day is that their written language is virtually unusable for 
fostering computer literacy. (All the Japanese software 
we saw was written mostly in BASIC with Japanese REM 
statements. The REM statements were written in a 
phonetic, Roman form of kanji that the Japanese use with 
some reluctance because it is considered aesthetically in­
ferior to true kanji. Quite simply, there is no practical 
alternative if the Japanese wish to do any meaningful pro­
gramming . The fact is that every high-level language 

Circle 219 on Inquiry card. Circle 220 on Inquiry card. -. 





Edltorlal -----------­

presently in existence uses some form of the English­
based ASCH character set.) And the Japanese (like the 
Chinese, who face a similar problem) must become as 
computer-literate as the rest of the world to survive in the 
coming computer age. Their preoccupation with over­
coming the computer-language barrier wilJ necessarily 
temper their aggressive ways for a while. Nonetheless, I 
have a great deal of respect for their abi lity to get up to 
speed quickly. 

I welcome the Japanese into the "international com­
puter sweepstakes." Only when we begin to think on a 
more global than national scale will we see that the so-­
called "Japanese threat" is really more of an "interna­
tional promise." 

* * * 

A Note About Our Hardware Reviewers 
This month we review six Japanese computers in "Six 

Personal Computers from Japan" (page 60) cowritten by 
Michael Keith and Christopher Kocher. Both men work 
i.n advanced computer science research in the southern 
New Jersey area and wrote the NEC PC-8001 review that 
appeared in the January 1981 BYTE (page 72). Producing 
these six comprehensive reviews was a major undertak­
ing, and we thought BYTE readers would enjoy learning 
a little bit about their backgrounds. 

Michael Keith Chris Kocher 

Michael Keith is 26 years old and has a BS degree in 
electrical engineering from the New Jersey Institute of 
Technology and an MS in electrical engineering from 
Stanford University. He owns an Apple 11 computer. 
Among other things, he uses it in his spare time to 
manage the finances of his church. His other pursuits in­
clude playing the piano, reading, and juggling. 

Thirty-four-year-old Chris Kocher has a BA in 
chemistry and an MS in systems engineering, both from 
the University of Pennsylvania. He is, in his own words, 
"slowly making my way toward a PhD in systems 
engineering." His hobbies include collecting books (over 
2000 so far) and cross-country skiing. • 
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New! 
CPIM·B6For
IBM PERSONAL COMPUTER 

The first available implementation of CP/M-86 for 
the IBM Personal Computer has the features needed to run 
the full range of CP/M-86 application programs. Included 
are serial and parallel printer support, a 'smart' screen 
driver which can emulate most popular CRT tenninals, 
and double density 193K/drive disk capacity. The Tecmar, 
Inc. Winchester hard disk & other peripherals are also 
supported. 

Innovative features include built in horizontal 
scrolling and screen line editing which lets the user 
extensively edit or re-enter any line on the screen for 
CP/M and application programs. Besides editing the line 
being typed in , the cursor may be moved to any line on 
the screen, and the line edited by overtyping or inserting 
and deleting characters. Typing the Return' key will then 
send the line, as it appears on the screen, to CP/M. While 
common on mainframe systems, this screen line editing is 
new to CP/M and greatly reduces the amount of retyping 
necessaiy due to mistyped or repeated commands. 

CompuView CP/M-86 for IBM Personal Computer... $'325 
VEDIT-86 with above purchase. . . . . . . . . . . . . . $100 

8086 Software 
' VEDIT full screen editor for CP/ M-86, SCP 86-DOS, 
IBM Personal Computer and IBM Displaywriter. Disk and 
Manual .... .. .... . . ... .. . . .. .. . .. .. $195 

• CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code ... . ........ $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP/M which produces 

easy to read code, a cros.5 reference table and handles 
INTELand ZILOG mnemonics. V-COM is exceptionally fast 
and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested 'INCLUDE' to other files. Each 
package includes a 30 page manual, sample program files 
and variations of V-COM compatible with the TDL, MAC 
and two types of ZILOG assemblers. . . . . . . . . . ... $80 



Soflware An Industry Standard for CP/M & 8086 


Uniquely 
User Oriented 

VEDIT is user oriented to make 
your editing for program development 
and ~ord processing as fast and easy 
as possible. The customization 
(installation) process makes VEDIT 
the only editing package that allows 
you to determine your own keyboard 
layout and use any available cursor 
and function keys. Just think of the 
difference it makes in your ease of 
learning and usage to type cursor and 
function keys instead of memorizing 
obscure control characters. This 
customization is menu driven, extends 
to much more and takes only a few 
minutes. 

Unequaled 
HardWare Support 

The CRT version directly 
supports over 35 terminals (including 
A SI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on tenninals like 
the Televideo 920/950, Heath Hl9, 
and IBM 3101 are alJ supported. The 
memory mapped version is extremely 
flexible, supports bank select such as 
on the SSM VB3 and screen sizes up 
to 70 X200. 

Sophisticated 
Full Screen Editing 

VEDJT gives you true \vhat you 
see is what you get' full screen editing 
with an extensive set of features for 
creating and editing standard text files 
of up to one diskette in length. Very 
large files are effortlessly handled by 
VEDIT's ability to edit up to 47K of a 
file entirely in memory without 
perfonning any slow and annoying 
disk accessing. And you can handle 
multiple files, insert a specified line 
range of another file anywhere in the 
text and even change diskettes. 

User Oriented 
Features 

You get the features you expect, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and flexible macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDJT, but if you do, 
one key will 'Undo' the changes you 
just made to a screen line. And if 
you run out of disk space with VEDIT, 
you can easily recover by deleting old 
files or even inserting another diskette. 
It is therefore no surprise that VEDIT 
is the industry standard for program 
development editing. 

\Vord Processing 
VEDIT is suitable for simple 

stand-alone word processing, or it 
may be used in conjunction with a 
text processor. Its features include 
word wrap, adj ustable left margin, 
reformatting of paragraphs, word 
oriented cursor movement and 
deleting, and imbedding of printer 
control characters. VEDIT can print 
any portion of your file and display 
the cursor's line and column 
positions. 

Now for 

IBM 


Personal Computer 

XEROX 820 


Ordering 
Please specify your micro­

computer, video board or the CRT 
terminal version, the 8080, Z80 or 
8086 code version and disk format. 

VEDIT - Disk and manual 
For 8080 or Z80 .. . . . . . . $145 

For CP/M-86 or IBM MOOS . $195 

Manual only . . . . . . . . . . . . SIS 

VISA and MASTER CARD Welcome. 

Apple II Softcard • TRS-80 II and I 
SuperBrain • Heath H8/H89 • Altos 
Northstar • Vector • MP/M • IBM 

1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 

(313) 996-1299 

Comf?R~~~~ 
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AppropriateDISCOUNT COUPON * V 

From Our SPRING 1982 ENGINEERING SELECTION GUIDE Box 

PRIORITYJNE~ELECTRONICS 
9161 Deering Ave•. Chots\i\/Orth. CA 91311 

Valld on Prepaid U.S. Mall Orders Received Before June 15, 1982 
or Present This Coupon at Our Retail Store Before June 15, 1982 

D $100 - $149.99 . ....... Deduct $10.00 

D $150 - $199.99 ........ Deduct $15.00 

D $200 - $299.99 ........ Deduct $20.00 

D $300 - $399.99 ........ Deduct $30.00 

D $400 - $499.99 ........ Deduct $40.00 

D $500 & UP . ............ Deduct$ 100/o 


•sorry, Discount Coupon Not Val id on Shipplng Charges, Phone 
or Foreign orders Circle 341 on rnqulry card. 
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Letters 


IBM's Personal Computer 

I am in lovel After spending con­
siderable time at the local IBM Product 
Center and reading many highly favor­
able articles on the IBM Personal Com­
puter, [ have concluded that it is the best 
personal computer on the market today. 

I especially enjoyed Gregg Williams's 
"A Closer Look at the IBM Personal Com­
puter" Uanuary 1982 BYTE, page 36). 
This was the most complete and detailed 
article I have seen on the Personal Com­
puter. However, I am confused about one 
point: does the BIOS (basic input/output 
system) reside in ROM (read-only 
memory) or in the DOS7 From other 
sources, I have heard that it occupies 6K 
bytes of ROM, along with BASIC and the 
power-on self-test software; Mr. Williams 
contends that it is in the DOS. Who's 
right7 

Thank you for a terrific article in a ter­
rific magazine! 

Arthur A. Glecker 
2726 Saint Paul St. 
Baltimore, MD 21218 

In a long article, pieces of information 
do not always get grouped i11 the best 
possible way. Althougli the section on tl:e 
IBM BIOS does not say that the BIOS is in 
ROM, tl1e last line of table 6 (page 54) 
does give tliis information. Tlianks for 
your interest in my article . ... G. W. 

I enjoyed "A Closer look at the IBM 
Personal Computer." It was the first 
review I've read that contained nontrivial , 
information. I learned things I didn't 
know even though I've read most of the 
manuals and have played with the com­
puter to some extent. 

On the negative side, I think your 
benchmarks were not quite fair to the IBM 
Personal Computer BASIC. Unlike most 
other BASICs, lBM's BASIC allows the 
use of integer variables in FOR sta te­
ments. Since most FOR loops are over in­
tegers anyway, it certainly makes sense to 
use an integer variable index if it is 
available. ln the benchmarks this could be 
accomplished by changing the Is to l%s or 
by using DEFINT I to declare I as an in­
teger variable. 1f you try it, I think you'll 
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find that it knocks 2+ seconds off each of 
the IBM PC times. 

Jim Mehl 
POB632 
Los Gatos, CA 95030 

Thank you for your kind words about 
my article on the IBM Personal Com­
puter. However, I must reiterate a point 
that seems to be forgotten by many BYTE 
readers: that a benchmark gains its validi­
ty by executing, as nmcl1 as is possible, 
the same program on different machines. 
Integer variables are nothing new: several 
other Microsoft BAS/Cs have integer vari­
ables (e.g. , Apple II Applesoft and Radio 
Sl1ack's TRS-80 Model III BASIC). When 
the same program coded with integer 
variables is run , the relative rankings of 
the machines should be almost exactly tl1e 
same-but then, that's another bench­
mark, isn't itl And since we can't run 
every possible program on a computer, 
we run a set of benchmark programs tf1at 
we have carefully chosen to be represen­
tative. We did not use a full set of bench­
marks in the IBM article due to time con­
straints: l1owever, a full set of BASIC 
benchmarks was used to test the six 
Japanese computers reviewed in this issue 
(see page 60) . .. . G. W. 

Gregg WiUiarns's "A Closer Look at the 
IBM Personal Computer" was highly in­
formative. It is a worthy successor to Phil 
Lemmons's article, "The IBM Personal 
Computer: First Impressions" (October 
1981 BYT'E, page 26). The comparison be­
tween IBM medium resolution (320 pixels 
per row) and IBM high resolution (640 
pixels per row), which is discussed on 
page 39 and pictured in photo 6, may be 
unfair. The performance in high­
resolution mode is probably limited by 
the resolution of the red-green-blue (RGB) 
monitor that was used. The RGB color 
monitor shown in photo 1 appears to be 
an Amdek Color II, which is advertised to 
resolve up to 560 pixels per row-80 less 
than the high-resolution mode of the IBM 
Color/Graphics Monitor Adapter. 

Incidentally, Amdek is now accepting 
orders for a $10 adapter that enables its 
RGB monitor to use the intensity bit car­

ried on pin 6 of the IBM Color/Graphics 
Monitor Adapter, and thereby to generate 
16 colors. 

Gary G. Price, Assi.stant Professor 
Department of Curriculum and Instruction 
University of Wisconsin- Madison 
Teacher Education Building 
225 North Mills St. 
Madison, WI 53706 

Tl1ough the monitor we used was not 
supplied by Amdek, it is function ally 
identical. Both are produced by Hitachi 
and are RGB high-resolution monitors. 
When ordering the intensity bit adapter 
from Arndek, ask for tl1e 16-Color 
Modification. Future models of tl1e 
Amdek Color I/ will include built-in 
16-color capability. Amdek is located at 
2420 E. Oakton St., Suite E, Arlington 
Heights, IL 60005 (312) 364-1180. 
. .. M.H. 

Too Much Praise for IBM7 

BITE has defined a new era in personal 
computing-in terms of IBM. No cus­
tomer experience taken into account, no 
long-term usage needed to evaluate-the 
IBM Personal Computer is arriving, 
therefore nothing else need be said. Let us 
all dispose of our several hundred thou­
sand IBM imitations, which just coin­
cidentally predate the Personal Computer 
by some years. 

What has IBM learned from its own and 
others' experience? First and foremost (to 
quote Chris Morgan's editorial, "Of IBM, 
Operating Systems, and Rosetta Stones," 
January 1982 BYTE), "the keyboard alone 
is one of the best I've seen, though I wish 
the shift keys were more conventionally 
placed. (Oh, well.)" Is "Oh, well" the only 
comment appropriate to the "best 
keyboard" designed by a company that 
has produced what may purport to be the 
standard of office typewriter excellence7 
BYTE simply passes off a conscious cor­
porate stupidity with an "oh well." Justify 
it to the typist who uses a typewriter alter­
nately with the new "oh well" standard 
and hits the wrong keys consistently on 
both. 

How many other facets of this machine 
have been glossed over in the same man­
ner but without accompanying comment? 
Are we seeing the new BYTE objectivity? 
A 16-bit chip operating in 8-bit mode is 



Your computer is capable of sending dara 
a1 thousands of ohafaclers per second but 
the E19son can OJ'fly print au char-aclers pee 
second. 

This means your computer is forced to 
wait for the printer to finish one Une before It 
can send the next. A waste of valuable time 

THE NEW MICROIUFFER™ 
ACCEPTS DATA AS FAST AS 

YOUR COMPUTER CAN SEND IT. 
Microbuffer stores the data in Its own 
memory buffer and then takes control ot 
the printer. This frees your computer tor 
more productive functions. 

PARAlUL OR SERIAL. 
MicrobuHer model MBP-16K Is a 
Cenlrontcs·compatlbfe parallel Interface 
with 16,384 bytes of on-board RAM for 
da a buffering. 

The MBS.8K Is a full·teatured RS·232C 
serial interlace with both hardware and 
software (X·On/X-Off) handshaking, baud 
rates from 300 lo 19,000 and an 8,192 byte 
RAM buffer 

SIMPI.Y PLUGIT IN. 
Either model fits the existing auxiliary 
Interface connector inside the Epson MX-80, 
MX-80 Fff or MX-100 without modification, 
and ls compatible wlth standard Epson 
cables and printer control software, 
lnciudlng GRAFTAAX-80. 

JUST $159.oo· 
When you think how much lime Mlcrobufler 
will save, can you afford not to have one? 
Call us tor your nearest dealer. 

PRACTICAL PERIPHERALS. INC. 
31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CA 91362 • (213) 991-8200 
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justifiable because IBM is running at 
4.77 MHz (let's have another resounding 
"oh well" for IBM's high speed). 

The reason for all this is to point out, to 
some of your less sophisticated readers, 
that for each f1aw (if I may use such a 
four-letter word in conjunction with IBM) 
there appears to be a BYTE rationale to 
justify it. 

I don't remember, in the history of 
BYTE, any other company or products 
being accorded such accolades for a pro­
duct yet unproven in the field with soft­
ware, other hardware, and peripherals. 

GIVE MOR E 
DRIVE 

TO YOUR 
0 

CT 

MACAOOISK 

McGraw-Hill owns BYTE. Does IBM 
own McGraw-HHl7 

Jack Kahn 
6013 Summerhill Rd. 
Camp Springs, MD 20748 

Oh, well. I'm afraid Mr. Kahn misinter­
preted my editorial, or failed to read the 
January BYTE closely enough. If he had, 
he would have realized that we discussed 
the shortcomings of the IBM madzine in 
Gregg Williams's review on pages 60 and 
61, including comments about the 

QlVE MORE DR IVE TO YOUR APPLE 11 • 
with ou r MACRODISK disk e:muh1tion utHit v soltw'1rl! ror 
16K. 32K. 6 4K, ond l 2.8K memorv bo<irds. OOS 3.3 

MACRODIS K availeb1e r1e!I w it h o u-r m t!'mory baardJ.. 

Allows one to ~a sily dxp and ml!mory wi«h s tandard OOS 

comm3nds. Pa~ and CPIM (rl MACRO DISK op11onal 


$49. U.S. $59. Can. 

MACAOMEM • 1 l16K) MACROMEM·2 l32KI 

Si:>ocial annivers..-y o ller $139. With rfakf ul of ut llltv soh­

U.S. 1$ 159 . Con.J w;th warr! i nclud ing MACRODlSK. 

MACRO DISK and EX EC FI LE ln tl!!rl'acl!! for Visicorp 's Viiicalc 

CREA TOR i ofrw"'e · to end a~ al1abt e s.e-parat~l v . 

of June 0 LY. tRegulorly $239. U.S. $299. Can. 

$169. U.S.· $195 . Con. I 


MACROPEA TEA 
OISKULATOR $35. Can . $29.00 U.S. 

(6q k/ 128k RAM bO;).td) $595. Auto~rl'Ptl iH board - s~mPIY' 

THE BIG-BIG MAC ROMEM 
 1>lu9s In to give autor~pcaL 

with MACRODISK ond other 

u tUhie~ Usable os expansion 

memory w ith MACRO· BB. MACAOPRINT 

Compatible with s ta ndard liOh · $159. U.S. S195. Can. 

warl!I. e.g. PctS<t.al. P1»cal and A Cenuonics p,:u arlinl int.edace 

CP/M MACROO ISK o pt lonol with many added fea tu-1esl 

exttiil~ 

MACR0-88 S699. U.S. S799. Can. 

THE BOBB PROCESSOR BO ARO for the APPLE II with 

MS.OOS • .U.C.S .0 . or Cf>/M 86' optional ••tra. E•p ansion 

10 1 Meg4by te with our OI SK ULATOR m emo•v. High speed 

matl'I. pwoceuing s~rted w<th Intel 8087 m ath. chip. 


"A;t11;1l•l1 t•••q!U'l'•.-c!li'loaaJ#l,.:pl•~;i...t!.. IN... 

:~~ris• ~·.~::,:~~!,~::=:-111cC:!:;... ,..\Mfwtt a..~ I 

Catt• da; 411 6 Grace Crtsc..,t , Non h Vancouver, !l.C .• V7R 4A1 - 16041986-7633 
U.S .; 3249 Hackett Av e .. Long Beach. C.ali lorn>a. 90808 • t 21 3) 421 ·5887 
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machine's speed. To imply that we have 
been less tlzan forthright in evaluating the 
IBM Personal Computer is patently un­
fair . In fact, next month's BYTE contains 
some fairly strong criticism by Jerry 
Poume/le about shift-key placement on 
the IBM, and last month we printed an 
article about the good and bad l1uman­
f actors design points of the machine ("A 
Human-Factors Case Study Based on the 
IBM Personal Computer" by Robert G. 
Cooper fr .. Paul Thain Marston, John 
Durrett, and Theron Stimmel, page 56). 
I'm distressed by Mr. Kahn 's implication 
that we are somehow in cahoots with 
IBM. or tliat we are withholding our true 
opinions. We simply stated what we 
thought about the machine: that it lias a 
very good overall design - period. 
. . , C. M . 

Unwarranted Warranties 

I read with interest the interchange of 
letters between lntertec's Manager of Pub­
lic Relations and one of the firm's cus­
tomers (see "Open Letter to Potential 
Superbrain Buyers," January 1982 BYTE, 
page 18). 

Significantly, lntertec made no case to 
justify its warranty policies other than to 
refer to "rules," that is, their Master 
Agreement. As an independent consultant 
to the industry for product-support opera­
tions, I advise my clients to accept full res, 
ponsibility for field failure.s arising out of 
component failures following delivery . 
Realistically, there is no such thing as a 
shelf life for electronic devices; these 
devices are not loaves of bread. 

This ploy is peculiar to the computer 
and computer peripheral industry. It is 
not practiced by responsible and 
knowledgeable manufacturers of elec­
tronic devices in other areas of the in­
dustry. It appears to be nothing more or 
l.ess than a ploy to avoid warranty respon­
sibilities. There is simply no justification 
for penalizing the ultimate consumer 
because a product clid not move off the 
shelf within some arbitrary time period 
established by the manufacturer. Business 
can be bad-the dealer simply may be 
unable to move his merchandise as 
promptly as even he would wish. 

Certainly, warranty policies of this 
nature suggest a lack of confidence on the 
part of the manufacturer in the reliabili ty 
of its product over the short haul. 

Perhaps if lntertec and other companies 
employing this practice would establish 
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Letters---------------------------------------------------------------­
aggressive Customer Relations depart­
ments concerned with the care of cus­
tomers, there would be no need of Public 
Relations departments in their organiza­
tions. Undoubtedly, they would experi­
ence an increase in sales plus improved 
relations with their dealers. 

U the Federal Trade Commission ever 
took the time to examine this failure to ex­
tend warranty coverage to the ultimate 
consumer, I suspect a "cease and desist" 
order would be forthcoming. 

I suggest that lntertec dean up its act 
and provide a reasonable level of protec­
tion to the guy at the end of the pipeline. 
He deserves nothing less. 

R. C. Redpath 
250 Ramblewood Parkway 
Mount laurel, NJ 08054 

The letter to the editor, in the January 
1982 BYTE, from James Ford of Paoluccio 
Willis Nau Associates regarding the pur­
chase of several Superbrains and a subse­
quent misunderstanding between Mr. 
Ford and the dealer he purchased the 
equipment from points out an industry­
wide problem. 

Certainly, one should attempt to pur­
chase equipment at the best possible price; 
however, it's important to remember that 
the sale is only the beginning of the rela­
tionship between the dealer and the cus­
tomer. From time to time, equipment does 
malfunction and must be repaired; advice 
about commun.ications, protocol. and 
software is sometimes called for. 

Here at Compudial/ Tristar, we give a 
guarantee from the date of purchase on 
Superbrains and other lntertec equipment 
and stand behind the product with 
knowledge of its capabilities and limita ­

tions. This is not meant to be a self­
congratulatory statement; rather, it is to 
point out to our dealers and potential cus­
tomers that, just as not all Superbrains are 
perfect when they come off the produc­
tion line, neither are all dealers. 

Simply stated, when one is purchasing 
any data-processing equipment, one 
should look for an established, 
knowledgeable, and reputable source that 
is capable of servicing the equipment. 

Daniel F. Brown, President 

CompudiaJ lnc. 

2 Keystone Ave. 

Cherry Hill, NJ 08003 


More on lntertec from the 
Federal Trade Commission 

I read with interest the correspondence 
relating to the warranty on lntertec's 
Superbrain computer. Mr. Ford, the com­
puter purchaser, assumed that even if the 
product was "inoperable when the cartons 
were first opened {he) would have had to 
pay repair charges." lntertec does not 
deny this interpretation of its warranty . 
Rather, it cla.ims that the "warranty offers 
(its] customers excellent coverage . . . . " 
Fortunately for purchasers, Mr. Ford's 
idea of who has to pay may be as incor­
rect as lntertec's reply is disingenuous. 

The law does not require that mercha.n­
dise be sold with a written warranty, 
However, whether or not the manufac­
turer or dealer includes a written warran­
ty, the law of 49 states (under the Uniform 
Commercial Code) usually implies certain 
wa.rranties. For example, there is usually 
an implied warranty of merchantability: 

the goods must be fit for the general pur­
poses appropriate to that type of goods. 
This implied warranty applies at the time 
of sale regardless of whether the manufac­
turer's or dealer's warranty has expired . 
Further, delivery of a defective item may 
be a tota l failure of consideration, or 
breach of contract, by the seller. I suggest 
that a purchaser of a defective product 
consult a private attorney if the seller 
refuses to repair or replace it. Note that 
this doesn't apply to products sold "as is.'' 

Incidentally, the Federal Trade Com­
mission enforces a law called the 
Magnuson-Moss Warranty Act. This law 
sets standards for disclosing the terms of 
written warranties on consumer (per­
sonal) products. Had Mr. Ford purchased 
a liome microcomputer, the company's 
warranty would have had to state: "This 
warranty gives you specific legal rights, 
and you may also have other rights which 
vary from state to state ." 

Ra.ndall H . Brook 
Assistant Regional Director 
Federal Trade Commission 
Seattle RegionaJ Office 
2840 Federal Buildjng 
915 Second Ave. 
Seattle, WA 98174 

More on Warranties 

Isn't it time that our industry grew up7 I 
just resisted purchasing an expensive piece 
of computer software for which the war­
ranty reads in part: 

All . .. computer programs are 
distributed on an "as is" basis wi th­
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out warranty of any kind. The entire 
risk as to the quality and perfor­
mance of such programs is with the 
purchaser. Should the programs 
prove defective .. . the purchaser 
and not the manufacturer ... 
assumes the entire cost of all 
necessary servicing or repair. (The 
company) shall have no liability or 
responsibility to a purchaser . ... 

This is not mere legal jargon. It's the 
embodiment of a business philosophy 
which seriously harms all of us. It en­
courages sloppy work and inadequate 
testing, and it increases the potential for 
dishonesty. Is it any wonder that so many 
businessmen are turned off by computers1 

To software companies I say: Accept 
responsibility for your products. Get the 
bugs out before you sell them. Don't try 
to sell a program debugged by your cus­
tomers as a "revised" or improved pro­
duct at additional cost. 

To software consumers I say: If possi­
ble, avoid products for which there is no 
warranty. Don't buy on faith. Complain 
loudly to software companies which pro­
vide no warranty. 

Of BYfE I ask: Speak out on the impor­
tance of product and software warranties. 
Help your readers by reporting on the 
warranty provided in your product and 
software reviews, perhaps in your "At a 
Glance" boxes. Praise the responsible 
finns that produce quality products and 
help to expose the ones with a reputation 
for bugs. 

John Navas II 
490 Mariners Island Blvd., 1108 
San Mateo, CA 94404 

Note Pad for the Handicapped 

I think that Howard Batie's article 
"Handi-Writer, A Video Note Pad for the 
Physically Handicapped" (December 1981 
BYTE, page 474) described the most 
valuable and original application of a 
microcomputer that 1 have seen. 

I have worked extensively with the han­
dicapped, including many cerebral palsy 
victims, and I agree with Mr. Batie's 
estimate that these people are not general­
ly intellectually deficient. Many feel that 
they are emotionally unstable, but I have 
never seen any evidence of instability that 
was not explainable, to me, by their 
severe frustration. What a boon it would 
be for such an imprisoned mind to finally 
be able to communicate! 

I am sure it would not be difficult to 
add another button lo the control panel so 
that data could be output to a printer, or 
this could be done by intervention of a 
companion, when the user is satisfied with 
the text in the buffer. 

Imagine-correspondence and creative 
writing for those who previously had no 
means of expression. 

Ralph Nottingham 
1619 SE 3.rd Court 
Deerfield Beach, FL 33441 

Software Copyright Kit 

have received an overwhelming 
number of inquiries concerning the book­
let 'The Copyright Kit-How to Copy­
right Your Computer Software," which 
was mentioned in a letter published in the 
October 1981 BYTE (see "Legal Argu­

ments," page 10). You must have an in­
credible readership! Letters and telephone 
calls poured in from all over the country, 
as well as from England and Italy. 

Please inform your readers that the 
Copyright Kit is available for $12.95 (plus 
$2 postage and handling) from B. T . 
Enterprises, 171 Hawkins Rd ., Cen­
tereach, NY 11720, and from National At­
torneys' Publications Inc., POB 150, East 
Setauket, NY 11733. 

Noel D. Adler 
POB 150 
East Setauket, NY 11733 

Apathetic Advertisers 

As one of the millions whose relation­
ship with computers has been an adver­
sary one, my interest in them was zilch 
until I read The World Challenge by Jean­
Jacques Servan-Schreiber (Simon and 
Schuster 1981), a book in which the role 
of computers in the world of tomorrow is 
rather graphically delineated . The men­
tion of BYTE in the same book led to my 
subscribing to your publication. 

Although I find much of the material in 
BYTE less than comprehensible, I'm slow­
ly learning about computers and the many 
possibilities they offer. I've already de­
cided to buy a home computer; unfor­
tunately, many of your advertisers do 
little to facilitate the process of evaluating 
their products and services. 

For example, I wrote to Apple for 
brochures and specifications on its 
various models, accessories, software, 
etc. In return, the compa.ny sent a booklet 
outlining the development of its Apple 
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--------

Letters---------------------------------------------------------------­
Ill-but none of the more useful materials 
I'd requested. I've written Atari twice and 
telephoned once; many weeks later, Atari 
has not yet deigned to reply. Of the half­
doz.en or so computer stores I've written 
for price l.ists and information, only one 
has bothered to reply. 

I gather, from the heft of your publica­
tion and its numerous advertisements, 
that there is a rather substantial industry 
centered around home computers and 
allied products and services. But I also get 
the impression nobody's particularly 
interested in showing any initiative to 
assist a would-be purchaser in obtaining 
information that would be helpful in mak­
ing a reasonably rational buying decision. 

H. B. Brandon 
1204 Park Lane 
Oarksdale, MS 38614 

More on a Structured 6809 

Assembly Language 


Greg Walker's interesting article, 
'1"oward a Structured 6809 Assembly 

language" (November 1981 BYTE, page 
370), will be helpful to many people who, 
for one reason or another, are forced to 
write in assembly language. 

Use of higher-level language control 
structures in assembly language goes back 
a long way. In general, there have been 
two approaches. 

The first approach is to write a special 
assembler which includes high-level con­
trol structures as part of the language. The 
earliest descriptions of this approach with 
which I'm familiar appeared in Niklaus 
Wirth's "PL360, A Programmable lan­
guage for the 360 Computers" (Journal of 
th e A ss ociation f or Com p uting 
Machinery, 15:1 (1968), pp. 37-74) for a 
large machine, and Bell and Wichman's 
"An ALGOL-like Assembly Language for 
a Small Computer" (So ftware-Practice 
and Experience, 1 (1971), pp. 61-72). 

This approach can produce comprehen­
sive error messages and more efficient 
generated code because long/short bran­
ches, etc., can be optimized. 

The second approach is to implement 
the control structures via the manufac­
turer's standard macro-assembler, as in 

ARBA Register 

"on line 
with virtually 
any computer.'" 

-
-

FJNE BUSINESS COMPUTIN G -
890 E. ROOSEVELT -
LOMBA RD. IL 60 148 

Do real lime pain! of sale inventory control 
RS2 32C in terface at 300 baud 
Sttlnd;ird asynchronous ASCII code 
fone tested LSI circui try 
s1295 suggesled re1a1l- dea1er pric ing available . 

312-620· 8566 Coming soon! Point of sale software. 
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Walker's 6809 macros. The first descrip­
tion of this approach that I know of is M. 
M. Kessler's "CONCEPT" Report 14, Im­
plementation of Macros to Permit Struc­
tured Programming in 051360 (IBM Cor­
poration, Gaithersburg, MD 20760, 
1970). The macro approach has the ad­
vantage of being piggy-backed on the 
standard assembler, thus greatly reducing 
the amount of documentation and pro­
gramming needed to support it. Also, the 
macros can be examined easily and 
aJtered, if needed, by the user. 

When our laboratory implemented 
Pascal-like control structures for the 
PDP-11 Macro-11 Assembler several 
years ago, we discovered that assembler 
programs with high-level control struc­
tures (IF . .. IBEN. DO . . . WHTLE, 
REPEAT . . . UNTIL and CASE) were 
much easier to wri te, debug, and maintain 
than the FORTRAN programs we wrote 
for the PDP-11 (FORTRAN was the only 
'"high-level" language available to us on 
the PDP-11 at that time). 

Scott Herman-Giddens 
Department of Computer Science 
Duke University 
Durham, NC 27706 • 

Expertmental Circuit 

Package Described 


At a recent con.ference of the international 
Society for Hybird Electronics, a group of IBM 
engineers described an experimental circuit 
package that makes it possible to feed power and 
information to a complex bipola.r logic in te­
grated circuit. The package, with 200 pathways 
for electr-ical signals a11d 16 for power, links 
thousands of electronic circuits on the chip with 
the rest of the circuitry in the computer system. 
T he thin metal-film pathways run between 216 
connector pins a nd 354 pads connecting the chip 
to the package. Previous IBM circuit packages of 
this naturl' had a maximum of 96 signal paths 
and 132 pads. which means tha t the technique 
being worked on doubles the signal capacity a.nd 
nearly triples the number of connection pads. 

The chip is tht> result of an experiment to 
shrink the siie of the IB I System/370's cent ral 
processing un it to a single integra ted circuit 
measuring one-quarter inch on a side. The Sys· 
tern/ 370 contains nearly 45.000 transistors, 
resistors, capacitors, and diodes. • 
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Videoterm Uttl1ttes Dsc mcludes· 
•Graphics Temp.late System 
• Fi:rit Editor 
•Mid-Res Graphics 
• Applesoft Reed Screen U~1hty 
• Top S. Bottom Scrolling 

·---- • Pascal Vrdpatch 
Suggested pnce $37.00 

Videoterm 
Cherecter Set 
EPRCMvls 
•French • N. European 
•Germen • Russisn 
•Inverse •Spanish 
• Katakana (Japanese) •Super & Subscnp 
•Math & GK-eek Symbols Suggested pnce 
• Norsk $29.00 each. 

OvOl'ak EPROM (Enhancer)- $29.00 
Lower Case Chip (Rev 7 & upJ- 529.00 

The Soft Video Switch is an automatic ver­
sion of the popular Switchplate. It knows 
whelher it s ould display 40 or BO columns 
or Apple graphics. It does the tedious work 
of switching video-out signals so you don't 
ha ve to . The Soft Video Switch can be con­
trolled by software. May be used with any 
V1deoterm with Firmware 2 .0 or greater. 
The single wire sh it mod 1s also supported. 

Package price is $35.00. 

EA][ 

The Enhancer ] ( features a typeahead buf­
fer. Your keyboard has upper and lower 
case, and will auto repeat any key held 
down. A single keystroke can become a 
wtrd or an entire sentence. Contra.led by a 
powerful microprocessor, Enhancer ][ 
allows you to re-map your keyboard or add 
specialized features. Changing a chip 
creates a totally different keyboard . 
Enhancer ]( Utmt1es Disc included. 

Suggested reta~ price $149.00. 

http:upJ-529.00
http:Enhancer)-$29.00


BYTE Comment 


Copyrights, Contputers, 

and the Betantax Case 


You've spent hundreds and hun­
dreds of hours bleary-eyed in your 
computer's glare, hoping that your 
late-night programming obsession 
really will pay off. You've missed 
youI favorite television shows and 
your daughter's childhood. People 
look at you strangely and ask where 
you've been. Your wife joins Com­
puter Widows Anonymous. 

Then one day your great software 
masterpiece is finally finished. You 

About the Author 
Walter Klcuson, an attoniey with a specialty 

in computer law, is a member of the working 
group of the New York State Bar Association 
Subcommittee on Computer Law, which is 
considerfog a computer crime stah<le for Ni!W 
York. Mr. Klcuson is author of a machine-lan­
guage (Z80) word-processing program and 
pre>ident of Soft/aw Inc ., a consulting firm 
which specialius in adapting microcom­
puter/word-processor systems for small law 
offices. 
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Walter Klasson 

77 Seventh Ave., 21P 

New York, NY 10011 


call out to your wife and kids, and the 
entire fami ly at long last sits laughing 
together arnund your flickering video 
display, playing your new science~ 

Copyright is such an 
absolute right that 

even "innocent" 
unauthorized copiers, 

who may not have 
known that what they 
were copying belonged 

to someone else, are 
chargeable with 

Infringement. 

fiction and fantasy computer game, 
The Beast That Ate Hoboken. 

But someone out there wants to 
destroy your happiness. He buys a 
copy of your program only to give or 
seil a copy to a friend. Maybe the 

friend gives or seUs copies to other 
people. Maybe the evil spreads. Your 
royalties fall off. You miss a payment 
on little Janie's teeth. You can't afford 
that 10 megabytes of hard disk you 
wanted. Is there no hope for you any­
where? 

Yes, said the United States inth 
Circuit Court of Appeals this past 
October in what is known as the 
"Betamax Case." Sitting in Califor­
nia, that middle-level federal court 
determined that anyone who uses a 
video-tape recorder (VTR) to make a 
copy of copyrighted material without 
permission has infringed upon the 
copyright owner's statutory rights, 
even if the copier had no intention to 
sell the copy to anyone else. While 
computers weren't involved direct1y 
in the Betamax Case, this aspect of 
the decision seems to apply equally to 
unauthorized duplication of copy­
righted computer software. 

This legal development is not so 



Amdek's Video-300 green phosphor monitor 
is the easy-reading choice for almost any 
system - including IBM and Apple. 
Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com· 
puters. So it's easy to see why you 
should choose Video-300 tor your text 
display needs. 

Amdek's Video-300 monitor 
features: 
• Non-glare screen to eliminate dis­

tracting reflections 

• P-3 1 	green phosphor display for 
no-strain viewing 

• 80 x 24 character display 

• 18MHzbandwidth 900 lines (center) 
resolution 

• Built -in carrying handle for porta­
bility 

• Light-weight, industrial-grade cabine­
try (only 17 lbs.J 

• UL. FCC approved 
• Full one-year warranty covering 

parts and labor 
So ask your dealer about Video-300 

- part of Amdek's complete line of 
colCJ'. green phosphor and black and 
white monitors. Then match Video­
300's performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 

Amdek Corporation , 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. C312J 364-1180 •TL><: 25-4786 


See our complete product line at the NCC Show, Booth #A-245, in Houston June 7-10. 
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surprising, although the Ninth Circuit 
Court did have to reverse the con­
trary decision of the federal district 
court below. The Ninth Circuit re­
jected the argument that so-called 
noncommercial, personal use should 
be considered noninfringing under an 
implied exception to the copyright 
statute. The court also interpreted the 
statutory "fair use" exception to the 
copyright owner's exclusive rights as 
applying only where the unautho­
rized copier used the copyrighted 
material for limited "productive" pur­
poses, such as "criticism, comment, 
news reporting, teaching (including 
multiple copies for classroom use), 
scholarship, or research." The excep­
tion does not apply where the copier 
merely wanted to use the copied 
material for the ordinary purposes for 
which it would be sold. 

This part of the Betamax decision 
seems reasonable enough to me. After 
all, as the court said, the unautho­
rized copying of a television program 
or a movie that is for sale by the 
copyright owner is in fact quite "com­
mercial" in that it "tends to diminish 
the potential market" for the product. 
It is not hard to agree that illegal 
copying, even for personal use, of 
someone else's copyrighted "intellec­
tual" property is no more "innocent" 
then taking anything else of value be­
longing to another. 

The results so far in the Betamax 
Case may have been of some small 
comfort to authors and sellers of 
word processors, computer games, 
and other relatively inexpensive soft­
ware (i .e., virtually everything used 
on a microcomputer), which is easily 
copied on the rapidly increasing 
numbers of small compu ters being 
:;old. But, at least, their copyrights 
(like those of Walt Disney and 
Universal Studios, the victorious par­
ties before the Ninth Circuit) have 
been fully supported by the court. 

However, copyright owners of 
mass-distributed software still face 
the impracticalities of enforcing 
numerous separate small claims 
against individual infringers even 
though the cumulative dollar loss 
from widespread software piracy 
may be very substantial. Unlike 
phonograph records, for example, 

H M•Y l9$l © BYTE Publi(ation> Inc 

microcomputer software doesn't have 
to be copied on relatively centralized 
and specialized counterfeiting equip­
ment, which can be discovered and 
closed down. On tbe contrary, as 
with VTRs, the small-computer soft­
ware pirates can do their dirty work 
in the privacy of the home, with little 
special expertise, cost, or equipment. 
Also, many small software houses 
simply don't have the resources nec­
essary to go after the infringers they 
do suspect. Manufacturers of expen­
sive s·oftV:are for larger computers, 
whose customers are usually a limited 
number of relatively responsible busi­
ness organizations, don't share these 
problems. In short, although the 
Ninth Circuit's opinion labels most 
unauthorized copiers o·f small­
computer software as copyright 
infringers, the practical difficulties of 
enforcing the copyright owner's legal 
rights remain. 

While the first part of the Betarnax 
decision could have been predicted, 
the second part is potentially a very 
significant new legal development. 
T he inth Circuit also decided that 
the manufacturer and sellers of a VTR 
on which illicit copies are made (in 
this case, the defendants were various 
divisions of Sony, its advertising 
agency, and four retail stores) are 
equally liable for copyright infringe­
ment. Even more interesting, the 
court suggested that a possible solu­
tion to the video-tape piracy problem 
would be to charge the VTR manu­
facturers a royalty to be paid to the 
copyright owners. Think ~f the 
possibly staggering implications in 
the halls of Xerox of this novel legal 
conclusion if it were applied to photo­
copiers! 

"Aha," the srnall-sof tware author 
might think upon hearing this news, 
"a manufacturer of computer 'repro­
duction' equipment (for example, 
disk drives, cassette players, or any 
system incorporating them) is a big 
enough target for me to sink my legal 
teeth into for some relief (i.e., money) 
for all this pirating of my Beast That 
Surfed at Santa Cruz computer 
game." 

Still, maybe the sound of eyeballs 
dropping out of heads did not accom­
pany receipt of the news of this part 

The Context 
MBA will be 
available 
starting 
May 15, 1982 
at leading 
personal 
computer 
retailers. 
For the 
name and 
address of your 
nearest dealer, 
call or write 
Context. 

Context 
Management 
Systems 
23864 Hawthorne Blvd. 
Torrance, CA 90505 
(213) 378-8277 
Telex 181149 WEST LSA 
Circle 119 on Inquiry card. 



You've heard how the persona l computer is going to 
revo lut ionize the way you work. 

So far, the rea lity hasn't measured up to the promises. 
But now there's a remarkable new software package 

that transforms the I BM Personal Computer into an 
incredibly powerful management tool (Apple and Xerox 
owners: read on). 

The first totally integrated management 
software. 

There are a lot of usefu l programs ava ilable for 
personal computers. 

Unfortunately, they all seem to use different 
commands and different ways of storing data. This creates 
rwo major problems: 

1. very time you wan I to add a new function, you 
have to learn a whole new command language. 

2. You may not be able to exchange data between 
different programs. 

But now there's a belier way. It's called the MBA, and 
it was created by a blue-ch ip management consultant, an 
MIT-trained systems designer, and some oft he country's 
most experienced business programmers. 

For the first time, MBA combines all the essentia l 
management functions in one easy-to-use package: 

Electronic Spreadsheet. The ultimate financial 
modeling 1001 that lets you create a giant spreadsheet of 
figures and text. Change one number, and every affected 
item is instant ly re-calculated. 

Word Process ing. Compose, edit, and print any kind 
of document. Make revisions yourself-faster than you 
can explain them to your secretary. Because MBA is an 
integrated system, it's easy to incorporate data from its 
other modu les into a report you 're writing. 

Data M anagement. A sophisticated electronic filing 
system that lets you store information-ANY informat ion 
- then retrieve it, analyze it, and generate reports to your 
specifications. 

Graphic Output. For those occasions when a picture 
tells your story better than words, you can easily generate 
clear, readable graphs. 

Communications. Tie into your company data center, 
a financia l information service, or virtually any other 
computer system. MBA automatically retrieves the 
information you want, and lets you ed it or rearrange it with 
a few keystrokes. 

Easy to learn. Easy to use. 
M BA's designers devoted great care to giving it a 

simple, consistent set of commands. So when you've 
learned one module, you' l l immediately be comfortable 
w ith the others. 

What, where, and how. 
MBA is offered through selected computer retailers 

who have qualified people to demonstrate and answer 
questions. 

It runs on the IBM 
Personal Computer, w ith 
Xerox and Apple 
versions avai lab le soon. 
But whichever mach ine 
you use, MBA will make 
a dramatic improvement 
in your persona l 
productivity. 

And that's a 
promise. 

Context Management Systems, Inc. 
Management software I or personal computers. 

23864 Hawthorne Blvd ., Suite 101 
Torrance. California 90505 
(213) 378-8277 
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The A.span Sol1w•r• Ccmp•ny Spalling Checker. 

+ 
(JRAMMATi]{.. 

Berotod Spelring Choc~lng 

THE ONLY COMPLETE 
PROOFREADING PACKAGE 

FOR ALLCPIM , MS·DOS, 
AND TAS-80 WOAD PROCESSORS 

We"ll malch Proofreader wilh any 01her 
spelling checker on 1he markel. II has a big 
3 .000 word e~pandable dictionary. and can 

ched even your largest documents in under 
fou r minu1cs. Proofreader looks up every 
word . and does nol use less accurate rool 
word ana lysis like some others. Ful! inter­
act ive correction is standard on ( PIM and 
TRS 0 Model II systems. a nd is a low cos1 

op1ion for the TRS· OModel !till . 

Spelling checking alone is no1 enough! No 
o ne else has anythi ng like Grommatik! 11 
analyzes your document for co mmon lypos. 
punc tua1ion errors. mis used phrases, and 
poor writing s1 yle. Gramma1ik is receiving 
ra e reviews from both cri tics and users. 

Bob Louden in InfoWorld (1217181); 
"Grammalik is a surprising ly fast and easy 

100! fer analyzing wri1 ing s t. le and punctu· 
alion. Jr you are currenll y do ing original 
writing on a word processo r. you s hould 
conside r this product." Eric Bal kan in 
The Computer Consuhant: "I'm impressed 
\\'ilh the imaginalion thal went inlo this 
product.• A user: "Thanks for making my 
lire easier!• 

Gra.mmali.. •.nd ProofrC"a.dC"r a.re romp1tiblc with aU 
C:PIM. MS·DOS Clrttludln1 IBM PC!. "'d TllS·l!O ~·ord 
prixes.JOrS 

Cutre-01 CPIM form.us;; 
i.landatd&"" , HO.rthSt.ar, Omll .r(l i'l TRSzSO, 

Pl.use- nll or iil'ritc- for d.(!Ll_Us cf minimum system 
s tc'S. 1n.d 11~1 ilabHhr of additional dis'k 11nd operating 
syi\cm rOflllif:tS* Shfppin.g <'OStJ.i r:n;L11d't-d­
Ple.ue !lfltt-Lfy )'O\lt !l)'Stt'm configuratlrui ""flttL 
ard-ering. Dealer ln.quirie:s in'9'htd. 
MS-DOS vc-rsians sd1cdulc-d l orM:arcb 1~81 rt'!ic-1.sir:. 

CP1M. MS·DOS 
TRS.80 Mod cl II 
TRS-80 Mod. I/II! 

Praofrcadcr 
SI 29.0I) 
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of the Betamax decision wherever 
they make or sell disk drives. A brief 
legal and political explanation is in 
order to explain how the court found 
the VTR manufacturers liable along 
with the copiers and why, never­
theless, Tandy, Apple, Shugart, Per­
com, and many others may not have 
to raise their prices to pay royalties so 
that software authors can retire in 
luxury (or afford new shoes ). 

Copyright is such an absolute right 
that even "innocent" unauthorized 
copiers who may not have known 
that what they we.re copying be­
longed to someone else are charge.able 
with infringement. The difference in 
potential liability is that "innocent" 
unauthorized copiers, as opposed to 
deliberate infringers. might escape 
liability for full statutory minimum 
money damages, although they 
would probably be subject to an in­
junction (a court order that they not 
repeat the infringing behavior). 

In the Betamax Case, however, the 
Ninth Circuit found that the defen­
dants were not innocent, in that (al­
though the legality of taping televi­
sion broadcasts was in question) they 
knew that VTRs would be used to re­
produce copyrighted materials and 
were in fact manufactured, adver­
tised, and sold with that primary pur­
pose in mind because virtually all 
television programming is copy­
righted. The court therefore charged 
the manufacturers with "contributory 
infringement." On the other hand, 
the court, facing the reality of a 
popular and growing multimillion­
dollar industry recognized that an in­
junction (i. e., shutting the industry 
down) might not be appropriate and 
that the whole question of providing 
relief for the copyright owners was 
"exceedingly complex ." But while 
suggesting the royalty mechanism, 
the court directed the district court 
below (which must, in the first in­
stance, fashion the relief for the win­
ning side) not to "be overly concerned 
with harm'' to the VTR manufac­
turers. 

.Thus, by this time every good at­
torney who represents a manufac­
turer of modern technological "repro­
duction" equipment of any kind is 
busy "distinguishing" the Betamax 

Case- that is, showing how his 
client's circumstances are significant­
ly different from a VTR manufac­
turer's so that the Be.tamax decision 
should not apply. An obvious distinc­
tion in the small-computer area is the 
lack of any "free" source of copy­
righted software. for computer system 
buyers comparable to the extremely 
widespread . broadcast of television 
programs. However, "the airwaves 
are free" argument sometimes heard 
(that copyright owners should lose 
their rights by broadcasting their 
works) is likewise not available in 
defense of computer software piracy, 
which is a more clear-cut form of in­
fringemen t. 

Another important distinction be­
tween VTRs and small-computer sys­
tems is that most of the latter are not 
promoted primarily as a means of 
duplicating copyrighted software but 
rather as requiring the purchase of 
certain copyrighted software (e.g., 
operating systems) and facilitating 
the general use of other purchased 
copyrighted applications software. 
Fully programmable systems even 
facilitate the creation of more copy­
rightable software, which is suppor­
tive of copyright's goal of promoting 
creativity. In contrast, what per­
centage of VTR owners have or reallv 
use video cameras? 

In other words, even if you agree 
with the inth Circuit's implicit 
de.termination that most VTR owners 
are potential copyright infringers, 
most small-computer owners prob­
ably aren't. So it would be much 
more difficult to argue that most 
smaU-computer manufacturers and 
sellers were profiting from or en­
couraging copyright infringement to 
such a degree that they should be held 
liable as contributory infringe.rs. 

.Even VTR manufacturers may not 
have to worry about the Ninth Cir­
cuit's Betamax decision. First, al­
though at this writing it is still too 
early to know exactly what legal steps 
will be taken, Sony is likely to appeal 
to the United States Supreme Court 
which could reverse (or affirm) the 
Ninth Circuit on any number of 
grounds that could be more (or less) 
favorable to manufacturers of 
various types of reproduction equip­
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ment. Second, and perhaps more im­
portant, the United States Congress 
may act to set limits on copyright 
law. While copyright protection is 
mandated by the Constitution, its ex­
act limits (such as the scope of its "fair 
use" exception) are a matter of federal 
statute. Within six weeks of the 
Betamax decision, at least one bill 
that, if enacted, would effectively 
overrule the inth Circuit was intro­
duced in each house of Congress . 

It is easy to imagine the vast in­
dustrial forces that might be arrayed 
against the Betamax decision, al­
though the decision also has many 
important supporters among the 
owners of television, movie, and 
other copyrights. Intensive lobbying 
is probably now taking place, but 
Congress is likely to defe.r final action 

If the Ninth Circuit's 
Betamax decision is 

judicially or 
legislatively 

overturned, the 
problem of the 

enforceability of the 
copyrights on 

inexpensive mass­
distributed software 

still remains. 

until the Supreme Court has spoken, 
which probably won't be before the 
fall of 1982. "Friends of the court, " 
representing various groups whose 
interests could be affected by the final 
judicial decision, may introduce addi­
tional briefs or arguments. 

If the Ninth Circuit's Betamax deci ­
sion is judicially or legislatively over­
turned, the problem of the enforce­
ability of the copyrights on inexpen­
sive mass-distributed software will re­
main. If the decision is allowed to 
stand and if it should be extended to 
the small-computer industry, then 
any royalty imposed would probably 
be passed on to the purchaser in 
higher prices on the hardware af­
fected, almost like a tax on the entire 
class for the presumed piracy of a 
lesser number of individuals. This 
could reduce sales slightly. 

Granting that such a royalty 
mechanism is not a perfect remedy 
for the software piracy problem, it is 
still certain that if there is insufficient 
legal or economic protection for inex­
pensive mass-distributed software, its 
availability will be reduced accord­
ingly. While the actual incidence and 
cost of software piracy are not pre­
cisely known, it is likely to grow 
rapidly along with increased sales of 
computers and could become an addi­
tional economic barrier to the 
emergence of new small-software 
sources. All software authors may 
have to contend with an unacceptable 
uncertainty as to the exact economic 
potential of particularly valuable and 
innovative software. 

The value to a hardware manufac­
turer of numerous sources of software 
that supports its system has at last 
been admitted by no less than lBM in 
connection with its new Personal 
Computer. Tandy and Apple, 
whether they admit it or not, owe 
much of their small-computer success 
to the multitudes of independent soft­
ware sources for their machines, each 
of which is also promoting the hard­
ware . There is currently software of 
great practical or entertainment value 
(as well as the inevitable rubbish) for 
the microcomputer market that costs 
anywhere from $10 to a few hundred 
dollars. Much of this software is a 
product of a relatively individualistic, 
labor-intensive cottage industry . 
Many members of this cottage in­
dustry could not individually support 
the expense of a full-blown legal 
defense of their copyrights. 

Perhaps the answer is some simple 
form of voluntary cooperation by 
those united in interest, as is done in 
other areas of copyright law. For ex­
ample, many composers and song­
writers are paid royalties from such 
organizations as the American Soci­
ety of Composers, Authors, and Pub­
lishers (ASCAP) and Broadcast 
Music Inc. (BMI), which have been 
legally designed to collect an appro­
priate amount from those who want 
to play, perform, or otherwise "copy" 
the protected material (for example, 
radio stations). Some type of cen­
tralized, less voluntary royalty sys­
tem established as the result of the 
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Betamax decision could perform a 
similar function for software authors, 
unless Congress or the industry acts 
to produce some better method of 
protecting the copyrights involved. 

Another legal alternative might be 
to increase deterrence to software 
piracy by increasing the criminal 
sanctions available against copyright 
infringers. However, this leads into 
the wholly separate area of computer 
crime (which is beyond the scope of 
this article) and away from the copy­
right law's primary focus on civil , not 
penal, enforcement of the statutory 
right . While greatly increasing the 
minimum statutory money damages 
awardable against deliberate in­
fringers and including the copyright 
owner's legal fees in those damages 
might be effective deterrents, such 
measures, which would have to be 
enacted by Congress, do not appear 
to be under serious consideration. 

Of course, assorted hardware­
based technological solutions to the 
piracy problem, such as unduplicat­

able disks or ROM cartridges, exist . 
While often technologically effective, 
these methods are not always popular 
with users, limit the standardization 
and interchangeability of the various 
manufacturers' products, and don' t 
encourage independent software 
sources to write for the machine in­
volved. (A word of caution: those 
who provide information or equjp­
ment to defeat hardware or software 
antipiracy measures could be charge­
able with contributory copyright in­
fringement under the Betamax deci­
sion .) 

It is therefore easy to predict, 
without knowing exactly what will or 
should be done, that the outcome of 
the Betamax Case and any other legal 
developments involving computer 
software piracy could have an impor­
tant effect on the makeup of the 
small-computer industry. The courts 
have designed copyright law to pro­
mote human creativity. As the Ninth 
Circuit stated, "this purpose is to be 
achieved by reliance on the economic 

incentives granted to authors and in­
ventors by the copyright scheme." 
Such a purpose is not being served 
where the more widely distributed 
and lower-priced products of human 
creativity may have the least effective 
protection because of technological 
and social factors . Perhaps, then, 
some form of royalty system for soft­
ware copyright owners would help to 
remove the economic Catch-22 facing 
small-software authors as a result of 
the proliferation of small computers 
for which their programs are sold and 
on which their work may also be 
stolen. In any case, in the world of in­
expensive computer software, events 
may now be taking place that will 
determine just what economic 
threshold must be crossed before 
copyrights are really of any value.• 

Occasionally, BYTE invices rndusrry leaders to 
comment on 1opjcs related 10 the microcom­
puter lndusuy. The opinions expressed by these 
authors are 1heir own and do not necessarily 
express the opinions of BYTE or i1s publishers. 
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Everyone Can Know 

The Real Time 


Technological advances have made 
real-time clocks simple and inexpensive. 

It's almost three years now since I 
last discussed real-time clocks. Much 
has happened since I wrote "Anyone 
Know the Real Time?" (reference 1). 
Back then real-time clocks were 
usually put together either from exist­
ing digital watch or clock chips or 
from a series of TTL (transistor-tran­
sistor logic) counters. Microproces­
sor-bus-compatible real-time-clock 
chips were just emerging and were 
very expensive. I had to phrase my 
article title as a question. 

Steve Garcia 
POD 582 

Glastonbury, CT 06033 

Today, of course, real-time clocks 
are established, cost-effective pro­
ducts. The expense of adding a true 
millisecond-to-month time-of-day 
clock to a personal computer is barely 
more than the cost of the cheapest, 
most primitive dock of the kind in 
wide use just a few years ago. Today, 
with very little trouble, everyone 
who really wants to can know the 
real time. 

This month I'd like to update the 
story a little and describe how to con­

nect one of the latest products of real­
time-clock technology to a micropro­
cessor-based computer system, using 
a minimum-component circuit with 
battery backup, and I'll show how 
you can put together an intelligent 
clock that can function as a stand­
alone peripheral device which com­
municates time data over a serial 
communication link to a remote com­
puter upon command. But first, some 
background information. 

What Is Real Time? 

Photo 1: No longer must we assemble real-time clocks from digital-watcli parts or 
from small-scale-integrated circuits. National Semiconductor has introduced two 
components tltat do all the liard work: the MM58167A and the MM58174A. 

Why do we need a clock to keep 
"real" time? Does this mean there 
exists "unreal" time? 

Before we think too hard about 
what seems to be a philosophical con­
undrum, let's consider for a moment 
a typical application where a com­
puter monitors a number of physical 
parameters and triggers a series of se­
quentiaUy timed control outputs in 
response to certain changes in the 
parameters. 

Suppose you have a computer con­
trolling the lights in your home and 
that you want the control computer 

Copyrigh1 © 1982 S1even A. Ciarcia. 
All righ ts reserved. 

ZB is a trademark of Zilog Inc. Diagrams and 
tables pertaining to the MM58167A and the 
MM581 7'lA are reprinted courtesy of National 
Semiconductor Corporat ion. 
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to be able to tell when you are arriv­
ing home so that it can tum on the en­
trance light and tum it off when you 
get insicie. 

One way of setting up such a sys­
tem is to place a pressure-sensitive 
switch under the doormat with a con­
nection running to one of the com­
puter's control inputs. As you ap­
proach the door and step on the mat, 
the computer's job is to sense the 
switch closure and tum the light on 
for, say, 200 seconds before turning it 
off. To perform these operations, the 
computer must be directed by a pr·o­
gram which embodies a control 
algorithm that says, at least in part, 
'Tum the light on when the switch is 
closed, and then turn the light off 
later." 

Now here's the catch. An algorithm 
cannot by itself tell how long the 
computer's hardware takes to per­

form any part of the algorithm. But 
you will be quite aware of how long 
the entrance light stays on, as 
directed by the control algorithm. So 
the algorithm must use some means 
to make 200 seconds pass in your real 
perception before turning the light off 
and moving to other tasks. 

This is what we mean when we say 
that a computer keeps track of "real 
time." An algorithm that may execute 
at different speeds on different hard­
ware is tied to external events. A 
hardware circuit or hardware/soft­
ware combination that accurately 
records time with respect to an exter­
nal observer is called a real-time 
clock. 

Limitations of Software Timing 
In our simple entrance-light ap­

plication, it's not very hard to write a 
program that will satisfy us . We can 

use a short BASIC program that 
monitors an input bit and sets an out­
put state, incrementing a counter 
variable in a FOR. . . NEXT loop to 
provide the 200-second delay. Per­
haps 5000 iterations of a 40-ms (milli­
second) loop would do the trick. 

But what happens if the problem 
becomes more complex? Suppose we 
have a second light inside the house 
and a second mat with a switch under 
it, with a similar need for the com­
puter to tum the light on for a 
specified duration. We have to add 
another set of delay statements to our 
simple BASIC program, and when we 
add something, it changes the execu­
tion time of the original timing loop. 
While we could make the FOR... 
NEXT-loop method work for two 
lights, the complications mount 
quickly as the problem becomes 
larger. 
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Hardware Marks Real Time 
We escape the convolutions of the 

software approach by using special 
hardware circuitry that maintains a 
record of true elapsed time irrespec­
tive of software execution speeds. 
These circuits can take many forms, 
but generally such real-time clocks 
fall into either the time-of-day or 
"heartbeat-interrupt" category. 

T he heartbeat-interrupt clock is 
less expensive and uses fewer or 
simpler components, but more soft­
ware interaction is needed to perform 
all the housekeeping chores, while a 
time-of-day clock does almost every ­
thing with hardware, requ1rmg 
relatively li ttle interaction with soft­
ware. 
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Heartbeat-Interrupt Clocks 
Figure 1 and figure 2 on page 35 

show examples of two heartbeat­
interrupt circuits, which were the 
feature attractions of my previous ar­
ticle. The circuit of figure 1 uses a 
crystal as a convenient timebase, 
while the circuit of figure 2 uses the 
60-Hz power line. Both produce a 
single regular pulse (a clock "tick") at 
intervals of some precise fract ion of a 
second. (Typical systems produce a 
tick at intervals of 1/60, 1/40, and 
1/10 second.) The output line of the 
circuit is connected to an interrupt in­
put on the processor. 

Every time the clock ticks, the pro­
cessor stops what it is doing and in­
crements an elapsed-ticks counter in 

14
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memory. When the proce.ssor needs 
to know the real time, it must cal­
culate the time from the number of 
ticks. For example, using a 1160-sec­
ond timebase, a count of 10,860 cor­
responds to 181 elapsed seconds. 

Generally, a computer system with 
a heartbeat-interrupt dock is initial­
ized with the time of day when it is 
turned on, with the initialization time 
stored either in the ticks counter 
(which is said to count ticks from 
midnight ) or in a separate location (to 
be summed with the ticks when the 
value of the time is needed). 
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Figure 4: Block diagram (4a) and pinout specifications (4b) of the National Semicon­
ductor MM58174A Real Time Clock. 

The heartbeat-interrupt clock has 
some disadvantages. First, it is totally 
dependent on the processor's execu­
tion time and interrupt-handling 
capability. When the processor must 
interact with multiple peripheral 
devices, of ten there can be competi­
tion for the processor's attention . 
Computers from one major manufac­
turer actually ignore the clock at 
times, shutting it off while 1/0 (in­
put/output) operations with the disk 
drive are taking place. The value of 
this clock is questionable because it 
loses a second or two with every disk 
operation. 

The second criticism of heartbeat­
interrupt timing is volatility. Since 
the time of day is kept only in soft­
ware, the clock works only when the 
computer is powered. It is impossible 
to keep the clock running all the time 
without keeping power applied to the 
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processor and part of the program 
memory, which can be an expensive 
undertaking. 

What Is a Good Clock? 
The ultimate solution is a separate 

hardware time-of-day real-time clock 
interfaced to the processor but run­
ning independently. Such a clock 
should keep track of the time of day 
to a resolution of milliseconds and 
should, with battery backup, never 
need to be reset. Additional features 
should include variable-rate pro­
cessor interrupts (once per millisec­
ond or once per month as required) 
and alarm-clock (coincidence of a 
preset time-of-day value) interrupts. 
Fortunately, these capabilities can be 
added to your system with a modest 
amount of hardware. 

National Semiconductor Corpora­
tion has simplified the business of 

(4b) CONNECTION DIAGRAM 

cs I • Yoo 
NRDS 2 CRYSTAL IN 

NWOS 3 C~~STAl OUT 

083 4 INTERRUP T 

082 5 ADO 

AOl 

OBO 1 AD2 

putting a versatile real-time clock in a 
computer by introducing two CMOS 
{complementary metal-oxide semi­
conductor) LSI (large-scale inte­
grated) circuits, the MMS8167 A and 
MM58174A. These real-time-clock 
chips are designed for direct connec­
tion to the control and data buses of 
common microprocessors. Figure 3 
on page 36 is a block diagram of the 
MMS8167 A, and figure 4 is a block 
diagram of the MMS8174A. 

Real-Time Clock: the MM58167 A 
The MM58167 A is packaged in a 

24-pin DIP (dual-inline package) and 
contains a 48-bit (14-digit) counter 
chain clocked from a 32, 768-Hz 
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Figure 5: Schematic diagram of a real-time-clock circuit employing the National Semiconductor MM58167A suitable for direct con­
nection to the bus of a microprocessor-based computer system (Z80, 8080, or 8085). The clock registers are addressed by input/out­
put instructions that reference a set of addresses mapped into the !IQ-address space of the processor. Provision is made for keeping 
the clock running when the computer system is tumed off by supplying power from two 1.5-V alkaline battery cells, wl1ich should 
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maintain operation for several months. 

crystal-reference oscillator. The 
MM58167 A can keep track of and 
communicate to the processor the 
time in any increment from 1110,000 
second to months. (Usually, submilli­
second resolution isn't required ex­
cept in critical instrumentation or 
arguments over processor bench­
marks.) 

The MMS8167A contains a storage 
latch consisting of 56 bits of on-chip 
RAM (random-access read/write 
memory). With backup power from a 
battery supplied to th~ clock chip, 
this storage can be used to keep any 
desired quantity or time while the 
system is powered down, or, in the 
"alarm-dock" mode, to contain a 
value to be compared to the real-time 
counter (either in its entirety or 
against individual digits in the 
counter) . Occurrence of a match be­
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tween the storage latch and the 
counters is signaled on a maskable in­
terrupt line called the Standby Inter­
rupt, which is active in the low logic 
state. 

Another output, called simply the 
Interrupt Output (active high), can 
provide the heartbeat interrupt 
described earlier. This output can be 
programmed to provide dock ticks at 
seven regular rates (ten times per sec­
ond (10 Hz), once a second [1 Hz), 
once a minute, once an hour, once a 
day, once a week, and once a month) 
and when a comparison match occurs 
between the storage latch and the 
real-time counter. 

Real-Time Clock: the MM58174A 
National Semiconductor's second 

real-time-clock chip, the MMS8174A, 
is a 16-pin integrated circuit with 

somewhat fewer talents (but a lower 
cost) than the MMS8167 A. The tim­
ing chain is derived from a 32,768-Hz 
oscillator, as in the MM58167A, and 
it counts time intervals from 1/10 sec­
ond through months. The other 
major difference is the MM58174A's 
lack of the comparison-match inter­
rupt. However, the MMS8174A does 
have a tick interrupt programmable 
for intervals of 112 second, S seconds, 
or 60 seconds. 

As I write this, the price/perfor­
mance ratio of the 58167 A is more at­
tractive than that of the S8174A, so I 
have based my construction project 
solely on the MMS8167 A. 

Real-Time-Clock Interface 
Figure S is the schematic diagram of 

a real-time-clock circuit that incor­
porates the MMS8167 A The circuit is 

Circle 299 on Inquiry card. --+ 





A4 A3 A2 A1 AO Function 

0 0 0 0 0 Counter- ten thousandths of seconds 

0 0 0 0 1 Counter-hundredths and tenths o seconds 

0 0 0 0 Counter-seconds 

0 0 0 Counter-minutes 

0 0 0 0 Counter-hours 

0 0 0 1 Counter-day or week 

0 0 1 0 Counter-day of month 

0 0 1 1 Counter-month 

0 0 0 0 RAM-ten thousandths ol seconds 

0 0 0 1 RAM-hundredths and tenths or seconds 

0 0 0 RAM-seconds 

0 0 1 RAM-minutes 

0 0 0 RAM-hours 

0 0 1 RAM-day of week 

0 1 0 RAM-day or monlh 

0 1 1 1 1 A.AM-months 

0 0 0 0 Interrupt Status reg~ster 

0 0 0 1 Interrupt Control register 

0 0 1 0 Count Reset} 
see table 2 

0 0 1 RAM Reset 

0 0 0 Status bit 

0 0 1 Go command 

0 0 Standby Interrupt 

Test mode 

Table 1: Address codes a11d fu11ctions for registers a11d comparison latches (RAM) in 
the National Semiconductor MM58167A Real Time Clock. 

down to 2.2 volts {V). A small 3-V 
battery can easily supply the current 
required (only 20 µA [microampsl, 
dissipating 44 µ W lmicrowatts] of 
power). 

The circuit of figure 5 contains pro­
vision for operating the real-time 
clock on battery power when the 
computer is turned off. Transistors 
Q l and Q2 serve as a voltage-sensi­
tive on/off switch. When the system 
power is on at a potential of +s V, 
transistor Ql conducts, supplying 
power to the MMSB167 A. Diode DI 
blocks any large current flow into the 
battery, but the two alkaline cells do 
receive a slight trickle charge from the 
system power through the 4.7k-ohm 
resistor. In normaJ operation the 
MMSB167A requires about U mA 
{milliamps). 

When the computer is shut off and 
the +S-V supply drops to 0 V, Ql 
opens to keep current from the bat­
tery from going onto the system's 
power bus. Current begins to flow 
from the battery through diode DI 
into the clock chip. At the same time, 
the PWRDN (Power Down, pin 23) 
input of the MM58167 A senses the 
low-voltage condition of the power 
bus and causes the clock to enter the 
powered-down operating mode. 

In the powered-down mode, the 
clock's three-state 1/0 lines enter a 
high-impedance condition, effectively 
disconnected from the computer, and 
the current drawn from the power 
source is reduced from 12 mA to 20 
µA. In this mode, whkh can be ac­
tivated at any time by placing a 0-V 
potential on pin 23, the clock con­
tinues to keep time, but only the 
Standby Interrupt remains active (if it 
was enabled previously) . Using the 
Standby Interrupt and some external 
power-control circuitry, you could 
set up your computer to shut itself 
completely off and then tum itself on 
automatically weeks later. 

An Intelligent Clock 
Many of you will have no qualms 

about digging into your computers 
and adding this simple real-time 
clock. However, some of us who 
possess the technical skills to con­
struct the project don't want to em-

relatively simple to attach to most 
personal computer systems, requiring 
only an B-bit data bus and 5 address 
lines. 

The read {RD), write (WR), and 
chip select (CS) lines on the clock chip 
are similar to thuse found on memory 
devices. To read any register in the 
clock, external circuitry must place 
signals on the RD and LS lines 
whiJe the proper address appears on 
the address lines; similarly, to write 
data into the clock registers, external 
circuitry must enable the WR and 
CS lines while the address appears. 

The data bus serves as the data path 
in and out of the counters and 
latches; values are loaded and read in 
BCD (binary-coded decimal) format. 
The 5 address lines allow activation 
of 24 counter and memory functions, 
which are listed in table 1. (The 
binary values are equivalent to hexa­
decimal 00 through lF.) 

The MMSB167A can be attached to 

virtually any microprocessor bus. For 
example, in 6502- or 6800-based sys­
tems, the MMS8167 A would be ad­
dressed as 32 locations in memory­
address space. As shown, the circuit 
of figure 5 contains signals designed 
to be decoded by the l/O bus of a 
ZBO-, BOBO-, or BOBS-based computer, 
with the 24 clock-register addresses 
extending from hexadecimal EO to FF. 
For simplicity and generality, I shaJI 
refer to particular registers in this ar­
ticle following the 00 to IF coding of 
table 1. When you are using the cir­
cuit of figure 5, add hexadecimaJ EO 
to these values. 

Turned-Off Timekeeping 
One important attribute of both 

the MMSB167A and the MMSB174A 
is their ability to operate from battery 
power when the computer-system 
power is off. Both chips will continue 
keeping track of the real time when 
supplied with power at voltages 
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Figure 6: Schematic diagram o f a real-time-clock circuit that uses the MM58167A and the ZB-BASIC Microcomputer to constitute an 
intelligent peripheral device that can send information on tlie date, time, and its status over a serial communication line to a remote 
computer. 

bark on the sometimes dangerous 
course of modifying our computers. I 
have to admit to membership in this 
group to the extent that I don't dare 
mess with the one computer I use as 
my word processor. For that reason I 
wanted to develop an intelligent real­
time clock that I could use as an exter­
nal peripheral device for any com­
puter. As with some of my previous 
projects, I found that the most conve­
nient and cost-effective means of 
doing so was to use the Z8-BASIC 
Microcomputer that I developed last 
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year (see references 2 and 3). 
Using the ZB-BASIC Microcom­

puter, we can develop an independent 
real-time clock that can communicate 
over a serial data link with almost 
any computer. (You could use 
another single-board microcomputer 
with similar results. ) We can have 
almost all the features of the bus-in­
terfaced real-time clock as well as 
convenient output formatting of the 
date and time. By adding intelligence 
to the hardware, software interaction 
with the real-time clock can be re­

moved from the realm of the operat­
ing system and handled by an 
application program instead. 

Figure 6 is the schematic diagram of 
an intelligent real-time clock con­
sisting of an MM58167A chip inter­
faced with a ZS-BASIC Microcom­
puter. (The nomenclature on the left 
side of the diagram refers to bus 
signals of the Zilog Z8.) The logic 
gates lCl, IC2, and IC3 are address 
decoders. The clock-chip interface is 
set up to occupy hexadecimal ad­
dresses 8800 through B81F ·(corres­
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Photo 2: The prototype of the real-time-clock circuit of figure 6, mounted on the 
back of a ZS-BASIC Microcomputer, which provides the intelligence and versatility 
of control of a general-purpose microcomputer. 

ter-reset register, which lies at the in­
ternal clock-register address of hexa­
decimal 12. Then appropriate values 
for each time unit are loaded into the 
corresponding registers. For the date 
and time chosen, the decimal-radix 
values would be as follows (with the 
hours numbered in a 24-hour 
scheme): 

month: OS 
day of month: 14 
day of week: 06 
hour: 14 
minute: 34 

As I mentioned before, these two­
digit decimal values must be rep­
resented in the clock in BCD format. 
If, for example, we tried to load 34 
minutes into the minutes register (at 
clock address hexadecimal OB, deci­
mal 11) using the simple integer-arith­
metic BASIC statement 

ponding to register addresses 00 
through lF on the MM58167 A). The 
Z8 has a multiplexed address/data 
bus, so the octal latch IC4 is required 
to latch the 8-bit low-order address. 
Other than that, circuit operation is 
as described for figure 5, including 
battery backup. 

Time-Data Representation 
Now that I have described the 

hardware of the clock interface, we 
can tum our attention to how to use 
the real-time clock. Before we start 
writing programs in BASIC, 
assembler, or even FORTH, we must 
understand how the MM58167A 
stores in its registers the values that 
represent the current time. 

Each unit of time is allotted a two­
digit binary-coded-decimal register. 
Each register has a unique address 
within the clock chip, which is 
mapped into the address space of the 
external logic according to the range 
of addresses assigned to the clock 
chip; in the 28-BASIC Microcom­
puter, hexadecimal 6800 through 
B81F are the addresses of the dock 
registers as seen by the outside world. 

The BCD internal representation of 
time is a ·slight inconvenience when 
we are programming in a high-level 
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language; we can't directly load the 
registers with decimal values or read 
them with statements that assume 
decimal radix for arguments. But for­
tunately, the BCD representation 
maps directly onto hexadecimal rep­
resentation for the set of numbers 
used for timekeeping, so we can load 
and read the registers using hexa­
decimal-radix operators, if our high­
level language has them. 

The BASIC/Debug interpreter of 
the ZS-BASIC Microcomputer can 
operate on hexadecimal data, identi­
fying hexadecimal variables and con­
stants with the percent symbol ( % ) as 
a prefix character. If your language 
interpreter has no such ability, you 
may have to explicitly code some 
decimal-to-hexadecimal (and vice 
versa) conversion routines. 

Setting the Clock 
The best way to describe the opera­

t.ion of the clock and the computer's 
interaction with it is to follow a se­
quence of setting and monitoring the 
time. For example, choosing a conve­
nient time and date, such as 2:34 p.m. 
on Friday, May 14, we can set the 
clock. 

First, all the counters are reset by 
writing hexadedmal FF to the coun-

OUT 11,34 

the MM58167A would read the 34 as 
two BCD digits and interpret it as 22 
instead of 34. To avoid this error, we 
use the equivalent hexadecima.1-radix 
statement 

OUT 11,%34 

instead, with %34 understood to be a 
hexadecimal constant. (In the 
ZS-BASIC Microcomputer, the state­
ment would be %OB, %34.) If your 
computer can't handle hexadecimal 
numbers, another possibility is to 
send 52, the decimal equivalent of 
hexadecimal 34. The statement 

OUT 11,52 

will result in 34 being loaded into the 
BCD minutes register. 

The same problem exists in reading 
the clock registers. If you try to read 
the value of 34 minutes in clock regis­
ter hexadecimal OB with the BASIC 
statement 

PRINT INP(ll ) 

the interpreter will return the incor­
rect decimal value of 52 minutes. The 
solution is to print the value of deci­
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Clrcle 21 on Inquiry card. 

A0C4C903CBA00504C9CCC90409A0A4BSB0A0 
AO AO 
02 C4Disk Utility
C5 C9 
03 for Apple DOS 3.3 03 
04 CB 
CF AQ 
02 LOST PROGRAM (4 
cs (9 
AO 03 
C4 DORECOVERY
cs cc 
cc Cl 
cs If you haven't 09 
04 AG 
cs written over that A6 
C4 program accidental- AO 
AO DQ 
C6 ly deleted, this Cl 
C9 04 software can re-cc C3 
C5 cover it for you. cs 
03 ArJ 
A'J 05 
A(! 04 
AQ (9
AQ cc 

DO Dl D2 D3 D4 DS D6 D7 Counter or RAM Reset 

1 0 0 0 0 0 0 0 Ten thousandths of seconds 

0 0 0 0 0 0 0 Hundredths and tenths of seconds 

0 0 1 0 0 0 0 0 Seconds 

0 0 0 1 0 0 0 0 Minutes 

0 0 0 0 1 0 0 0 Hours 

0 0 0 0 0 1 0 0 Days of the week 

0 0 0 0 0 0 1 0 Days of the month 

0 0 0 0 0 0 0 Months 

Table 2: Bit specifications for the time-counter and comparison latch (RAM) reset 
format of the MM58167 A 

mal register 11 in hexadecimal. The Reset (hexadecimal 12) or RAM Reset 
ZS-BASIC Microcomputer statement (hexadecimal 13) registers. 
IS 

Clock Reading and interrupts 
C5 C9 The rocessor can find out 
08 ·· 04 
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~----------------------------~ 
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ning, voltage variations, o r power 
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Unequalled value. MUSE 1 
M 

multiprocessor operating system is 
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New levels of reliability and flex­
ibility. All at a per-user price that 
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coupon isn't fast enough, ca ll. 
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OSM Computer Corporation 
2364 W alsh Avenue 
Santa Clara, CA 9505 I 
(408) 496-6910 TWX 910-3 38-2099 

Circle 318 on lnqu~ry card. BYTE May 1982 51 



Serial-Clock Software 

S100 And MULTl..BUS SYSTEMS 

MADE TO ORDER 
READY TOGO 

DO 01 02 03 D~ OS 06 07 

IN IN IN
WRITE 

ON LY 

I/M l 


I/SEC 


IOISEC 


COMPARE 

READ 
ONLY 

c D 0 

Q 

Q ADDRESS • 10 

'----------1 INTERRUPT 
'-----------I LOG IC 

Number 

IC1 Figure 7: Conceptual diagram of the 
IC2 

assignment of bit functions in the Inter­
IC3 

rupt Control and Interrupt Status registers IC4 
of the MMSB167 A IC5 

Listing 1 on page 54 is a program 
written for the BASIC/Debug inter­

rnTERRUPT 
CON TROL REGISTER preter of the ZS-BASIC Microcom­
HEXAOECIMA L 
ADDRESS • 11 	 puter that reads and loads the 

MMS8167 A according to commands
J I HOUR 

received from a remote computer
I/DAV 

over a serial communication link. 
I/WEEK This software is merely for demon­

stration and is not indicative of 
INTERR UPT everything you might want in such an 
STATUS REG IST£R 
HEXADECIMAL intelligent clock. 

Because the intelligent clock of 
figure 6 has its own processor and 
battery backup, l felt it was unneces­
sary to include the code for setting the 

INTERRUPT 

OUTPUT clock initialJy from the remote com­

I AC TI VE puter. For most applications, the 

dock will have to be set only once. 
The subroutines starting at line 

1000 allow the clock to be set using an 
off-line terminal. The program 
prompts you for entry of the current 

LOGIC HIGHI 

Type +5V GNO 
month, day, hour, etc. It waits after 

74LS04 14 7 entry for you to issue a start com­
74LS30 14 7 I mand by pressing the space bar on theI 
74LS02 14 7 

keyboard so that the clock can be74LS373 20 0 
MM58167A see schematic synchronized with some time 

reference such as radio station WWV. 

A full range of S 100, Multi-Bus systems and add­
ons are available directly from stock when you 
need them. We stock the best hardware from 
floppys to 20 Mb systems, produced by S-0, 

COMPUMARTCORP. 
CAMBRIDGE MICRO SYSTEMS DIV. 
65 Bent Street, Dept. 104 
P.O. Box 568, Cambridge, Ma. 02139 
TELEX: 921401 Compumart Cam 

800-343-5504 
In Mass. call 617491-2700 

NEC, Intel and other solid manufacturers. 
Choose from single, multi-user and computer 
network software. 

Write for our Cambridge Micro Systems Catalog. 

PHONES: open EST Mon.-Thurs. 8:30-7:00. Fri. 8:30-6:00. 
We also have Hewlett Packard's HP-85 and 87 systems. 
FL:. HEWLETl" 
~'l!JI PACKARD 
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THE FIRST AND STILL THE BEST SINGLE-BOARD ZSO COMPUTER. ONLY 
$895.00 BUYS YOU THE FOLLOWING FEATUR ES: 

e ZBOA CPU 

e 4 TIMERS IZCTCI 

• 64K RAM 

e 2 SERIAL PORTS !ZSIOI 

e 2 PARALLEL PORTS (ZPIOI 

e NEC FLOPPY DISK CONTROLLER 

PLUS MORE ... 

Fresno, Californ ia 

Ma rke t ing Div ision 
llARllltlUlE 21162 Lorain Avenue , SIERRA DATii SCIENCES Fairv iew Park, Ohio 441 26 

(2 16) 331-8500 
TELEX 980131 WO MR 

NETWORKING NECESSITY! 

LIGHTNING BUSS TRANSFERS ARE TH E HEART OF THIS S-100 SLAVE 
COMPUTER. COMBINED WITH THESE OTHER GREAT FEATURES YOU HAVE 
MAINFRAME POWER IN YOUR GRASP. 

e ZBOA CPU 

e 4 TIMERS 

e 64K RAM 

e 2 SERIAL POR T S (ZSIO) 

e 4 PARALLEL PORTS (ZPIO) 

e ON-BOARD EPROM BURNER 

PLUS MORE ... 

NEED HIGH SPEED SERIAL 110 PORTS? MPM? 

THIS 4 POAT SERIAL 1/0 CARD PROVIDES EXPANSION FOR YOUR SYSTEM 

NEEDS. ALSO AVAILABLE WITH SYNCHRONOUS COMMUNICATIONS 

CAPABILITIES. 


e 4 SERIAL PORTS (ZSIO) 


e 4 TIMERS (ZCTC) 


e 0 -880K BITS/ SECOND 


e BAUD RATES PROGRAMMABLE 75 TO 19.2K 


OUR BOARDS CAN BE CONFIGURED TO OPERATE WITH THE 
FOLLOWING SOFTWARE PRODUCTS: 

"CP/ M 0 MP/ M •cP/ NET 
'"TURBOOOS SIN GLE USER OR N ETWORK ING 
SPECIA l N elWO RKING SOFTWA RE 
KONA N HARO DISK SUB SYSTEMS 

"REGIS TERED TRADE MARK OF OIGllAl RESEARCH CORPORATIO . 
..REGISTERE D TRADE M ARK OF SO'TW ARE 2000. 
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Listing 1: A BASIC/Debug program written for the ZB-BASIC Microcomputer cmd the MM58167A to allow them t o func tion as an 
intelligent serial time-of-day clock. 

100 REM Serial Controlled Real Time Clock 

110 Rem 

130 a=%b807:b=%b806:c=%b805:d=%b804:e=%b803:f=%b802 

140 1=@240 

142 if 1=161 then 148 


148 1=@240 


200 Rem Reset Interrupt 

205 m=@%b810 


300 Rem Set interrupt control register 

310 input n :@%b8ll=n 


500 Rem Read Interrupt Status Register 

510 print hex (@%b810) 


600 Rem Check Interrupt Line 

605 p=@%C000 


143 gosub 600 

144 goto 140 


150 if 1=137 then 300 

152 if 1=146 then 200 

154 if 1=147 then 1000 

156 if 1=148 then 1300 

158 if 1=149 then 500 

170 goto 148 


210 goto 140 


330 goto 140 


520 goto 140 


610 if AND(p,%80)=0 then 140 

11 ! 11620 print 


630 goto 200 

1000 Rem Time Set Subroutine 

1005 "Enter date. Preceed entries with %" 

1010 "Month (1-12) ";:input g 

1020 "Day of the month (1-31) ";:input h 

1030 "Day of the week (1-7) ";:input i 

1040 11 Hour (1-24) ";:input j 
1050 "Minute (0-59) ";:input k 

1060 "Press SPACE to start clock" 

1070 if @240=160 then 1090 

1080 goto 1070 

1090 @a=g:@b=h:@c=i:@d=j:@e=k 
1100 goto 1200 

1200 REM print full time parameters 
1210 goto 1220+@c 
1221 "Sunday ";:goto 1250 

1222 "Monday ";:goto 1250 

1223 "Tuesday ";:goto 1250 

1224 "Wednesday ";:goto 1250 

1225 "Thursday ";:goto 1250 

1226 "F riday ";:goto 1250 

1227 "Saturday ";:goto 1250 

1250 if @a>9 then goto 1259+@a-6 
1255 goto 1259+@a 
1259 goto 1260 

1260 " January ";:goto 1280 
1261 " February ";:goto 1280 
1262 " March ";: goto 1280 
 Listing 1 continued on page 56 
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2200SERIES THE PERFORMANCE/TEK DUAL TRACE OSCILLOSCOPES PRICE STANDARD 

Introducing a direct line 

to a 60 MHz Tektronix scope


built for your bench! 

From the world's most 
respected name in oscil­
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench .. . at work or home. 

Among professional en­
gineers and technicians 
there is no substitute for the 
performance and re liability 
of Tektronix osc illoscopes. 

ow. for the first time. 
Tektronix is offering an ad­
vanced scope at an un­
precedented low price­
and has a direct order line 
that lets you get your order 
processed \odayl 

The scope: the 2213. 
Its radical new desig.n 
brings you Tektronix 
quality for well below 
what you would pay for 

lesser-name scopes. 
The 2213's practical de­

sign includes 65% fewer 
mechanical parts. fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price or you 
plus far greater reliabihty. 

Yel performance is pure 
Tektronix: there·s 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic fam1hes. 
A complete trigger system 
tor digital. analog or video 
waveforms. And new high­
perlormance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 
Bandwidth: Two channels. 
dc-60 MHz from 10 V/d1v 
to 20 mV/div. (50 MHz from 

2 mV/div lo 10 mV/div). 

Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
nsldiv with X10 mag). 

Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2mV/div(1X probe) . Ac­
curate to ~ 3%. Ac a de 
coup ling. 
Delayed sweep meas­
urements: Standard 
sweep, intensified after 
delay, and delayed. 

(Need dual time-base 
performance and timing 
accuracy to :t 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field. 
normal. vertical mode, and 
automatic: internal. exter­
nal. and line sources: vari­
able holdall. 
Probes: High perform­

ance, positive attachment. 
10-14 pF and 60 MHz al the 
probe tip. 

The price: Just $1100 
complet.e•. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and lull 
Tektronix warranty 

Now it's easier than 
ever to get your hands on 
aTekscopel 
ORDER TOLL-FREE 

800-547-1845 
Ask for Department A03 
(In Oregon, Alaska and 
Hawaii: 1-503·627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST. 

1'nce FO.B .. Be.werlon, 00 

1'!ktron~ 
CCWIM~nfOTO[XCfL..lENCE 



Lisling 1 co11ti11uod: 

1263 " April ";:goto 1280 
1264 " May ";:goto 1280 
1265 " June ":goto 1280 
1266 " July "::goto 1280 
1267 " August ";:goto 1280 
1268" September "::goto 1280 
1269 " October ";:goto 1280 
1270 " November "::goto 1280 
1271 " December ";:goto 1280 
1280 print Hex(@b) 

1290 print hex(@d);" HOURS ";hex(@e);" MINUTES ";hex(@f) ;"SECONDS" 

1295 goto 140 

1300 print hex(@d);":";hex(@e);":";hex(@f) 

1310 goto 140 


For The Best In Price, Selection and Delivery, 

Call NowTOLL 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 


SUPERBRAIN MICROS 

INTERTEC: 


~:~ gg : : : : : : : : : :f :iilfftt1U 
DDS-1 0 Meg 
(Hard Disk) . . ..... J•]~ilji01Clli101 

IJ;O:ii:j;fJI 
DATASOUTH: . ..... ... . .. Call 

NEC: 

7710 · · · · · · · · · · · · - · · · · · $2196 

7715 ...... Call for Special Price 

7730 . .. - . - . . ...... - .. . $2196 

7720 . . . , . , Call for Special Price 

7725 . ..... Call for Special Price 

S!d. FormsTractor .. ... . . $ 200 

3510 . ....... .. . _ . . ....$1690 

DIABLO: 

630-R102RO .... . . .... . $1995 

QUME: 

Sprint 5, 55AO . . ... . . . .. $2339 

Sprint 5, 55KSR . . . .. . ... .. Call 

Sprint9, 45RO, 


LimitedPanel . . . .... . $1845 
Full Panel ... . .......$1969 

Std. Forms Tractor . . . .. .. $ 199 
Bi-Dir. Forms Tractor .... . $ 199 

CENTRONICS: 

739·1 (Parallel) .. .. . .... .$ 649 


739-3 (Serial) Call for Special Price 

TERMINALS 
AMPEX: 
Dialogue 30 .... . . ... . .. $ 775 
Dialogue SO .. . . . . .. . . . . $ 939 
BEEHIVE: (SMART DISPLAY) 
DM5 .. .. .. .. . . . .. ... .. $ 745 

DM5A .. . . . .... . ... . .. .$ 930 

DM310(3101 Emulator) .. . $1095 

OTE: IBM andBurroughscompatlbleter· 
minals available. Plea se Inquire. 
C. ITOH 
CIT 101 . ... . .. .. .. . . . .. $1350 
TEXAS INSTRUMENTS: 
745 Standard ... . . . ..... $1390 
810Basic . ......... ... . $1249 
810 Package . .. ..... . .. . $1439 
820 Package RO Package .$161 o 
820 RSA Package . ....... . Call 
840A0Basic . ... ... ....$ 795 
840ROTractorFsedPkg.. $1059 
S•liJQ(EfW 
STAR: 

300 Baud .... . ... . . . ... $ 149 


Special! While They Last! 
SOROC TERMINALS 
10120 .... ..••$. ~ 
I0130 .. . . . . . $~ 
IQ 135 ... ... . • • $ ~ 
IQ 140 . .. . . . I •:• $~ 

QUME: 
Data Trak 5 . .. $325 or 2 for $599 
Data T rak 8 . . $549 or 2 for$ 1049 

SOFTWARE 

BISYNC-80 RJE .. . .. . ... $ 769 
Word star . . ...... . . . .. .. $ 31 9 
Data Star . . .... ....... . $ 215 
Cobol . ..... . ... . . . . .. .$ 769 
Forms 2 (Cobol Gen.} . . . . . $ 179 
Mail Merge . . . . .. . . . . ... $ 99 
Spell Guard .. . . . . . .. ... $ 229 
Plan 80 . . . ..... . ... .... $ 249 
Super Cale . _ .... . . • . __ .$ 249 
Milestone ... . . . .. ... . .. $ 249 

In addition, we can make EIA RS232 
or RS449 cables lo your order, and 
supply you with ribbons, printer 
stands, print wheels, thimbles for 
all printers listed. And many, many 
more ii ems. CALL NOW. 

Add 2% ror shipping and Insurance. Super brain 
shJpped Ir ghl coll1>cl. VISA and MasterCa.rds 
welcomed. add 3% lor credil ca rd pu1chases. 
Virginia res1clen ls, add 4% Sales Tax. For lastesl 
delivery, send ceJlilifrd check, money order 01 
bank·wire 1ronsler. Sorry, no C.0 .0 . orders. Al l 
cqu pmen l is in faclory cartons wi th manufac· 
IUrers· warranly. P1ices subject to ctiange wlllioul 
nollce. Masi llems are In stock new. 
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Terminals Terrific, lnoorporated, P.O. Box 1625, Merrifield, VA 221 16, 800-368-3404 (Jn VA, Call Collect 703-237·8695). 
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AndThe 
Winnerls••• IBC 
B - FourVsers! 

When you are racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our smal l 
business computer systems f inish first. 

We finish first because we are faster, offer 
higher quality peripherals and can expand 
our sys1em signlf icantly beyond our nearest 
competitors . In fact. looking at the chart 
below. you can quickly see why knowledge­
able rese llers are choosing IBC. 

Oasis Operating System 
(Mox. Users} 

CPU Speed (MHZ) 

me 
9 

6 

Disk Speed 110 (MB/Sec.) .81 65 .:: 

Seek (Mill i Sec.) 35 50 I I 

Cache Disk Memory Yes 0 

Join us in the winners circle with high 
performance equ ipment and the best dealer 
plan in the industry. Cal l or write : 

OUTSIDE THE USA 

Jfl(/inlegralerl Business Compulers 

WITHIN THE USA 

JIK/ DISTR IBUTION 
2159.2 Moriflo 'Street 
Chatsworth, CA 91311 
(213) 882-9007 TELEX NO. 215349 

4185 11c:mlsGn Blvd ., Swile 301 
Ogden, UTAH 84403 
(801) 621-2294 



Indicates command-sequence ini tia tion (all control commands must be preced­
ed by "!"). 

Control-I 	 Set Interrupt Control register. Clock responds with "?". Remote computer 
sends "%X'' and a carriage return (X is the BCD value computed according to 
figure 7) . Each time the interrup is triggered by a counter rollover. the clock 
will send "I" and a carr iage return to the remote computer. 

Control·R Reset Interrupt Output. 
Control·S Set complete lime parameters. This is he manual preset mode and Is most 

easily set using a terminal o f line as previously described. 
Conlrol-T Send short time. Clock responds with hours, minutes, and seconds as 

"10:25:35" plus a carr iage return. 
Control-U Read Interrupt S atus register. Clock responds with he va ~ue stored in the In ­

terrupt Status regis er. Reading this register resets the Interrupt Output. 

Table 3: Command codes used by the BASIC/Debug code in listing l to control the 
real-time-clock circuit of figure 6 from a remote computer. These codes were ar­
bitrarily chosen and do not provide for activating all tl1e capabilities of the 
MM58167A. 

The serial communication of time 
information to the remote computer 
is commanded by various control 
codes. Only the minimal required in­
formation is transmitted from the in­
telligent clock so that the information 
can be more easily used in an applica­
tion program on the remote machine. 
A simple response to a time query of 
"06:34" reduces processor data 

manipulation in the intelligent clock. 
The control codes I chose (arbitrarily) 
are listed in table 3. 

My brief demonstration does not 
include setting the Standby Interrupt. 
It should be added for any serious 
use. Also, because this intelligent 
clock contains a versatile microcom­
puter, it can be programmed for any 
data rate or custom data format. 

• 	 S-100 BUS (CP/M) 
• 	 Heath H89. H90 

(CP/M. HOOS) 
• 	 Zenith Z89, Z90 

(CP/M. HOOS) 
• 	 TRS 80 Model Ill 

(CP/ M. TRS DOS) 
• 	 Xerox 820 (CP/M) 
• 	 IBM Personal Computer 

(CP/M 86. IBMDOS) 

AMrs fZ8XS is a complete, ready to plug in Winchester Hard Disk Sub­
system. Featuring easy implementation, enhanced system interlace 
cards, an extensive disk test package. ll1e fZ-8X5 delivers a full S. 10, 
or 20 megabytes. Dealer and Distributor inquiries are being accepted. 

ln Conclusion 
Technology has come a long way 

from the days when real-time clocks 
were based on a heartbeat interrupt 
clocked from the power line. The 
MM58167A real-time clock is a welJ­
thought-out design which truly meets 
the market demand. Applications 
that once demanded expensive hard­
ware/software solutions are now 
satisfied by low-cost LSI hardware. 

National Semiconductor has long 
had the reputation of being a leader in 
semiconductor innovation, and I 
believe the company has justified that 
reputation with the MM58167A. 

Next Month: 
The high technology of video­

image storage has been promising to 
benefit the computer industry. In 
June, I'll Jet you in on how to reap 
this benefit with a computer control­
ler for th2 Pioneer VP-1000 Laserdisc 
video player.• 

References 
1. 	 Clarcia, Steve. "Anyone Know the Real 

Time?" , August 1979 BYTE, page 50. 
Reprinted in Ciarcla 's Circuit Cellar, 
Volume II. Peterborough, NH: BYTE 
Books, 1981, page 96. 

2. 	Ciarcia, Steve. "Build a ZS-Based Control 
Computer with BASIC, Part 1," July 1981 
BYTE, page 38. Reprlnted In Ciarcfa 's Cir­
cuit Cellar, Volume Ill. Peterborough, NH: 
BYTE Books. 1982, page 146. 

3. 	Ciarcia, Steve. " Build a ZS-Based Control 
Computer with BASIC, Part 2," August 
1981 BYTE, page 50. Reprinted In 
Ciarcia's Circul't Cellar, Volume Ill, page 
156. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for each month's cur­
rent article. Most of these past articles are 
available in reprint books from BYTE 
Books, 70 Main St., Peterborough, NH 
03458. Ciarcia Circuit Cellar, Volume I, 
covers articles that appeared in BYTE 
from September 1977 through November 
1978. Garcia's Circuit Cellar, Volume II, 
contains articles from December 1978 
through June 1980. Garcia's Circuit 
Cellar, Volume 111, contains the articles 
tltat were published from July 1980 
through December 1981 . 

To receive a complete list of Clama·s 
Circuit Cellar project kits available from the 
Micromint. circle I 00 on the reader-service 
1nqury card at the back of the magazine 
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The Link™from Panasonic. 

The portable computer that lets your customers take the 


advantages of an office computer anywhere they go. 

The Link. to work for him 
It's the next from any tele­

major business phone booth. He 
tool because it's a can check credit 
full-logic computer ratings and in­
that's fully portable Exchange info rmation w i th ot h~r computers VentOry, trace 

· with the telephone modem. 

By itself, it can perform a wide 
variety of sophisticated comput­
er functions because it can store 
4K bytes of information . Equally 
important, it can link you to the 
information and brainpower of 
your main office computer-
wherever you go. You can program 
in Microsoft Basic.® Yet it's easy to 
operate , even if you've never 
worked with a computer before. 

Imagine. Using just The Link, 
anyone in the field, the plant or on 
the sales floor - like salesmen, 
managers, engineers or retailers ­
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor­
mation and specs on the spot. 

And The Link is part of an 
entire computer system: By 
adding different optional com­
ponents, you can create what­
ever kind of computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for example, a salesman 
can put his company's main 
office computer or a data bank 

shipments, enter orders, make 
bids and estimates, and much 
more. So The Link can make him 
and his office computer much 
more productive. 

By adding the microprinter, 
the salesman gets hard copies of 
information right on the spot-an 
instant record of his transactions. 

By adding the TV adapter, 
he can display information and 
8-color charts on any color TV 

Display I nlormalion and charts with th& T v adapte<. 

screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 

more memory, other optional 
components increase The Link's 
capacity to 52K RAM plus 64K 
ROM. That's more than many 
desktop computers. 

The Link measures only 
9" x 4", weighs only 21 ounces, 

Ta~e The LI~~ ~~ds~~l ~~ t~~';;'j~;:;.• s Bnywhere 1
and runs on AC or rechargeable 
batteries. 

And it costs only $600.00.* 
That's amazingly small when you 
realize the big change it could 
make in the way you do business. 

"Ma nufacturer's sug9es1&d pllC!l r------------, 
DEALER INQUIRIES INVITED 
Panasonic Company, Portable Compu ers 
One Panasonic Way. Secaucus, N.J. 07094 

NAM£ _______ _ _ 
P\.Ej,!tE P'RJNll 

TITLE _________ 

COMPA V________ 

TYPE OF BUSINESS _____ _ 

ADDRESS ________ 

CITY STATE __7.IP __ 

PHONE NUMBER _______ 

Panasonic® 
just slightly ahead of our time.

The Link. Hwill change thewaythe\NOrld uses computers. L-----------....!...I 
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Six Personal 

Computers from Japan 


A comparative review of the BMC ifBDO, the Canon CX-1, the 

Hitachi MB-6890, the NEC PC-8001A, the Fujitsu FM-8, and the 


Systems Formulate Corporation BubcomBO 

Do you want a Japanese computer? 

Before you answer too hastily, think 
back a few years. 

The trend setters who bought 
Toyota automobiles when they first 
appeared in the United States in the 
late 1960s got a great deal of bemused 
attention from their neighbors. The 
neighbors maundered about spare 
parts, Detroit styling, and horse­
power, but the Toyota owners just 
smiled. They knew they were getting 
a low-cost car that was reliable and 
met their needs at a time when the 
domestic companies did not care to 
address that particular set of needs. 

Today, of course, American 
motorists rush to buy Japanese cars 
while Detroit automakers, scratching 
their heads and wondering what went 
wrong, scramble to imitate the vir­
tues of the Japanese imports. And in 
other industries in which Americans 
have heretofore led the world, pun­
dits and xenophobes alike are 
stridently warning, "The Japanese'll 
getcha if ya don't watch out!" Many 
steel companies and electronics firms 
are beginning to feel the uncomfor­
table heat of Japanese competit ion. 

Christopher P. Kocher 

4233 BaJtimore Ave. 


Philadelphia, PA 19104 


Michael Keith 

D-46 Abbington Dr. 


Hightstown, NJ 08520 


What about personal computers? A 
few Japanese firms have started sell­
ing "Americanized" versions of their 
computers, and a few others plan to 
start. Will the Japanese take over 
again? 

Our crystal ball is no better than 
anyone else's, but we would like to 
help you decide for yourself. In this 
article, we evaluate and compare six 
Japanese personal computers: the 
BMC if800, the Canon CX-1, the 
Fujitsu FM-8, the Hitachi MB-6890, 
the NEC PC-8001A, and the Systems 
Formulate Corporation Bubcom80. 
Some of them are already being sold 
here; some are in the process of being 
adapted for the American market; 
and some may never be sold here. 

Of course, there is no one best 
computer, just as there is no single 

typical computer user. Each com­
puter represents a design team's at ­
tempt to assemble a set of features 
that will appeal to a variety of users. 
How you rank a computer depends 
very much on what you plan to do 
with it. We will try to give as com­
plete a picture of each machine as we 
can; you must supply the ranking. 

Since the computers examined here 
are in various stages of adaptation, it 
would not be fair to rate the docu­
mentation of all the machines on the 
same scale. While some machines 
came with complete instruction man­
uals in English, others came with in­
structions written only in Japanese or 
with what were obviously first drafts 
of translations. 

Moreover, since we had a limited 
time in which to examine a large 
number of very complicated ma­
chines, we had to concentrate on 
what is most salient: features that are 
conspicuously excelJent, egregiously 
awful, or strikingly unique. We un­
doub tedly missed many subtleties of 
each machine. If this gives a mislead­
ing picture of any computer, we 
apologize. 
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Japan~~ Computer>---------------­

Photo 1: The BMC ifBOO computer. Shown here is the basic 
machine consisting of a keyboard/processor module, two 
floppy-disk drives, a color video monitor, and a unique built-in 
printer. Notice tile 10 "super-function" keys along the bottom of 
the display screen. These are fully programmable function keys 
tl1at can be used for menu selection or other forms of interaction Pho\ographs accompanying lhis <1rticle. except photo 6. were laken by Paul 

Avis. phOtographer. and Pauline Elkin, stylis t in programs. 

Photo 2: lmide the keyboard unit of the ifBOO. The built-in 
printer med1anism is clearly visible. Tire printer can operate as 
either friction-feed or tractor-feed, and produces a high-quality 
dot-matrix output. 

The prize for the most computer in 
the smallest package goes to the if800 
Model 20 computer, manufactured 
by the Oki Electric Company of 
Japan. But since it is marketed in this 
country by BMC Computer Corpora­
tion (which has its office in Carson, 
California-the abbreviation stands for 
Business Machines Corporation), we 
refer to it as a BMC product to avoid 
confusion. Although it is billed as a 
personal computer, it will receive 
much consideration as a small-busi­
ness computer because it has high­
resolution color graphics, support for 
Digital Research's CP/M operating 
system, a built-in printer and floppy­
disk drives, and a very high-level 
BASIC language all as standard 
equipment. 

BMC if800 

Hardware Overview 

The basic if800, shown in photo 1, 
consists of two pieces, one mounted 
above the other. One module con­
tains the processor circuitry, the key­
board, and the printer; the other 
module contains the video-display 
screen and two Sl/4-inch floppy-disk 
drives. The two modules are con­
nected by two cables, one for the 
monitor and one for the disk drives. 
The combined system is sufficiently 
compact to fit well on even the most 
crowded table. 

Keyboard 
The 98-key keyboard is very solid 

and has a nice typing feel. In addition 
to tactile feedback, you receive audio 
feedback with every key depression 

in the form of a faint click from the 
speaker under the keyboard. If a key 
is held down for more than a second, 
it automatically repeats the typing of 
its character, along with audio feed­
back. 

The 98 keys are separated into 
several groups: a typewriter-key­
board section, 10 program-assignable 
function keys, 8 editing keys, a 
numeric keypad, and several special 
keys. The special keys include keys 
for setting tabs, a CAN (cancel) key 
(which erases the line currently being 
typed), and three keys for controlling 
the printer. The typewriter section 
also has a GRAPH key (for accessing 
a set of special graphics characters, 
such as card symbols and line­
drawing characters) and a COMO 
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At a Glance 
Name 
BMC if800 jModel 201 

Distributor 
BMC Comput er Corporauon 
860 Ease W alnut St. 
Carson. CA 90 746 
!2 13) 323·2600 
Dimensions flnchesJ 
19'l. by 20 by 26% 

Microprocessor 
ZBO. 8·brt 

Size of User Memory 
64K by tes 

Number of Keys 
98 

Number of Function Keys 
20 

Bullt-ln Hardware 
Dm-mamx prin ter: 1w o 5 v.. -inch floppy· 
ask drives; color video moni!Of 

Standard Interfaces 
RS·232C j08· 25J; ~ght pen; monochrome 
video monitor; RGB color moni!Or; audio· 
cassene tape 

Optlonal Interfaces 
8-1nch floppy -disk drrves; parallel 110 pon ; 
IEEE-488 bus; AID. DIA converters 

Expansion Sockets 
3 

Character Sets 
Roman. katakana. graphics 

Graphics/Color Resolutlon 
640 by 200 

Number of Colors 
8 

Other Features 
Time-of-day crock w ith banery. speaker 
w ith musrc sublanguage 

Price 
s7950 jw ho le system) 

PRI T key, type LIST, and hit 
RETURN, and you have instant hard 
copy. A separate HARD COPY key 
can be used to dump the current 
screen image {text and/or graphics) to 
the printer. 

It also has a KANA key, which the 
manual says allows access to Japanese 
katakana characters. However, in the 
American unit, the key has been dis­
abled with a metal spacer. {See the 
text box "Japanese Character Sets.") 

Built-in Printer 
The if800's self-contained printer is 

conveniently placed behind the key­
board so that the paper comes out in 
the same direction as it does in an or­
dinary typewriter. The dot-matrix 
printer uses a wire-impact mechanism 
and a regular typewriter ribbon, and 
has both friction- and tractor-feed 
mechanisms. Its printing speed is 80 
cps (characters per second), and the 
print quality is excellent (almost good 
enough to conceal the dot-matrix 
printing method). The only short­
coming we noticed is that in dumping 
a screen image (as opposed to regular 
character-by-character text printing) 
the scan lines are spread quite far 
apart in the printed image, making 
text or detailed graphics difficult to 
read. We hope this is only a software 
limitation. 

What's Inside? 
Photo 2 gives an inside view of the 

keyboard/processor module, where 
various components of the computer 
are visible. The cover lifts off easily 
for access to the insides. The key­
board sits on top of the main printed­
circuit board, which contains the 
microprocessor (a ZBOA running at 4 

key that allows single-keystroke ac­
cess to various BASIC keywords. 

When the PR! T key is depressed, 
everything that appears on the 
display screen is printed by the built­
in printer. A small LED (light­
emitting diode) on the keytop in­
dicates whether the computer is in 
print mode. For example, to get a 
program listing, merely hit the 

megahertz [MHz)) , memory, and 
support circuitry, as well as a small 
speaker for aud io output. The key­
board assembly is all metal, provid­
ing a degree of electromagnetic 
shielding For the main circuit board. 

Also inside the case is a real-time­
clock chip that can be read by soft­
ware. We were surprised at one f ea­
ture of the time-of-day clock: the first 
time we plugged in the if800 and ran 

Japanese 
Character 
Sets 

/apcmese, unlike most languages. 
lias four separate writing systems. 
and it 1'.s not unusual to see all of them 
on one page. 

Kanji characters are pictographs 
taken from Chinese. One character 
represents one word or concept. Kan­
ji characters are used to represent 
roots of nouns or verbs. 

Tlte hiragana and katakana 
systems are syllabaries in wltich one 
character represents one consonant­
vowe/ pair. Hiragana cliaracters, f u/I 
of grace{ ul but tiny curlicues, are 
considered easier to read and are used 
in most text to indicate inflectional 
endings and to spell out words tlrat 
are uniquely Japanese. Katakana 
characters represent exactly the same 
syllables as the ltiragana but are more 
angular. They are used for cliildren's 
books, official documents . and trans­
literating foreign words, especially 
foreign technical terms. 

Tlie Roman alphabet is used for 
s11ch things as computer commands, 
in large part due to the ubiquity of 
Western computer-language systems. 

Most of the Japanese personal 
computers reviewed lrere offer a 
Roman-alphabet keyboard with 
some sort of locking shift key that 
allows the same keys to be used for 
katakana as well. Generally, a few 
very common kanji characters are 
thrown in as graphics keys (the pic­
tograplis for "'date" and '" time," for 
example), but the hiragana characters 
require resolution beyond the 
capability of most noninterlaced 
video displays. 

If you think about it , the Japanese 
character sets miglrt explain much of 
the feverish teclmological develop· 
ment in certain segments of the 
Japanese electronics industry- like 
the work on very dense read-only 
memories. Tlie /apanese require great 
amounts of memory just in character 
generators to form the comp/ei kanji 
characters. 
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Photo 3: A sample display from tlie if800, iJlustrating some of tl1e graphics 
primitive operators. Most of the picture was produced i~sing LINE commands to 
draw polygonal outlines f ollowed by PAINT commands to fill tile polygons. 

Photo 4: An example of "dithering" on the if800. Even though only eight colors are 
available, by juxtaposing dots of different colors in different combinations, many 
different, apparently solid, colors can be displayed. This technique can also be 
used on the Fujitsu and Bubcom computers. 
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one of the demonstration programs, 
the system showed the correct time! 
A little hunting inside the unit re­
vealed a nickel-cadmium battery that 
keeps the clock chip going when the 
computer is unplugged or turned off. 

Connecting to the Wor]d 
Nea.r the rear of the keyboard/pro­

cessor module are five slots for 
peripheral-device-controller circuit 
cards. Two of these slots are occupied 
by controller cards for the color video 
display and the two floppy-disk 
drives. Many other optional inter­
faces are available, including a con­
troller for 8-inch floppy-disk drives. a 
Centronics -compatible parallel 
printer port, an IEEE-488 interface 
(an Institute of Electrical and Elec­
tronics Engineers standard connec­
tion scheme), AID (analog-to-digital) 
and DIA (digital-to-analog) con­
verters, and additional RS-232C 
serial 110 (input/output) ports. 

The keyboard/processor module 
has other switchE:s and connection 
points. Built into its right side are a 
DB-2SS connector for RS-232C serial 
communication and DI (Deutsche 
Industrie Norm) connectors for a 
light pen , a black-and-white 
composite-video monitor, and an 
audio-cassette recorder. On the left 
side are two push-button switches 
that reset the system. The first but­
ton, labeled IPL (Initial Program 
Loader) , is a "hard" reset that restarts 
the system in its power-up state, 
whereas the second button.. NMI 
(Non-Maskable Interrupt), is a "soft" 
reset that returns you to the BASIC or 
CP/M command level (if possible) . 
The NMI button is useful for aborting 
execution of a program in an infinite 
loop or some other "hung" state 
(when Control-C may not work). 

Display Modu]e 
The top module of the if800 houses 

the standard color video monitor, 
which provides a high-resolution (640 
dots horizontally by 200 dots ver­
tically) eight-color display. Charac­
ters can be displayed in two sizes and 
in various screen formats (80 or 40 
characters by 20 or 25 rows) . 



A unique feature of the if800 is the 
group of 10 "super-function" keys 
that are located on the video-monitor 
module, just below the display 
screen. These 10 keys duplicate the 
functions of the 10 function keys on 
the keyboard. Thus, they can be used 
under program control to produce 
any desired response. Their location 
makes it easy for an inexperienced 
user to select an item from a menu 
simply by pressing the function key 
just below the item shown on the 
screen. This would be especially use­
ful in combination with a light pen 
because a program could be written 
that never required you to type on the 
main keyboard. You would just have 
to use the super-function keys. 

Just to the right of the display 
screen are the two 5 1/, -inch two-sided 
double-density floppy-disk drives. 
Each floppy disk can store 280k 
(280,000) bytes. 

Overview of Software 
The two major software packages 

that came with our if 800 computer 
were Oki BASIC, a Microsoft prod­
uct, and a version of the CP/M 
operating system. In addition, several 
demonstration programs that run 
under each were provided. 

Oki BASIC is a very high-level im­
plementation of the BASIC language 
that fully exploits the hardware of the 
if800. For example, many of the 
special functions on the keyboard 
(such as TAB, DEL (deletej, CAN, 
and the function keys) are supported, 
as well as the COMO key, which 
allows single-keystroke typing of 
commonly used BASIC commands. 
Most of the peripheral devices can be 
directly controlled from BASIC, in­
cluding both disk drives, the printer, 
the onboard speaker, the light pen, 
the dock and calendar, and RS-232C 
ports. 

Each peripheral device is supported 
by a whole array of BASIC key­
words. An example of a device­
control keyword is ON COM 
GOSUB, which allows a program to 
be interrupted by data arriving at the 
RS-232( port. A subroutine call is 
performed when a signal is detected 

on the port. This in effect allows for 
interrupt processing-usually re­
served for assembly-language pro­
grammers- entirely within BASIC. 

Displaying Graphics 
Because the if800 contains a high­

resolution color display, you might 
expect good graphics support from 
BASIC. We were not disappointed; 
many high-level keywords are avail­
able for manipulating the graphics 
screen. Primitive operators for draw­
ing are available for creating images, 
including CIRCLE. LINE (which in­
cludes the capability of drawing rect­
angles), and POINT. In addition, a 
graphics macroinstruction facility 
called GML (Graphics Macro Lan-

Each computer 
represents a design 
team's attempt to 
assemble a set of 
features that will 

appeal to a variety of 
users. 

guage) is built into Oki BASIC. This 
is used by defining a BASIC character 
string consisting of GML commands, 
which appear mostly as a single letter 
followed by a single numeral. Typical 
GML commands are: 

Un-Move cursor up n pixels 
(there are corresponding 
commands for other 
directions) 

Cn-Set color ton 
Sn- Set scale factor to n 
Xstring- Execute a previously de­

fined GML string 

To execute a GML command, the 
statement DRAW string or string­
va.ria.ble is issued. One GML string 
can call another GML string, thus 
providing a nested-macro facility. 
Consequently, small detailed objects 
(such as game pieces or special sym­
bols) can be compactly described and 
drawn with a single command. 

Another facility for describing de­
tailed graphics images is the DEF 
CHR$ statement in BASIC, which re­
defines any of the characters in the 
character set. Note, however, that 
characters can be only two colors 
(fo reground and background), 
whereas GML commands can draw 
images with multiple colors. 

Another interesting BASIC key­
word is PAINT. A PAINT statement 
fills in the area starting at specified 
Cartesian coordinates and bounded 
by a specified border color with a 
specified fill color. The area bound­
ary can be any complex shape bound­
ed by any color (which need not be 
the same as the drawing color). If the · 
boundary is very large and complex, 
an OUT OF MEMORY error may 
result, since a recursive algorithm 
utilizing a stack is used to process a 
PAINT command. This command, 
combined with the geometric com­
mands, can be used to easily create 
graphics displays using filled 
polygons. A sample picture drawn by 
one of the authors is shown in photo 
3. This was drawn entirely by a small 
BASIC program (containing a lot of 
DATA statements!). 

The high horizontal resolution (640 
dots across) allows use of a standard 
trick in computer graphics that can 
effectively provide many more than 
eight colors. This technique is called 
dithering and depends on the follow­
ing effect: if we draw a horizontal line 
consisting of alternating blue and red 
pixels, our eyes will area-average the 
pixels and perceive the line as a solid 
line of a color somewhere between 
blue and red. By using different com­
binations and mixtures of the eight 
available colors, a whole array of dif­
ferent, apparently solid, colors can be 
displayed. Photo 4 shows a display 
created using this technique. Unfortu­
nately, the BASIC P AlNT keyword 
does not support filling with dither 
patterns, but someone will eventually 
write such a routine for the ifBOO. 
Even more impressive graphics will 
then be possible. 

The eight-color display can be 
thought of as three overlaid planes of 
red, green, and blue pixels. It is possi-
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ble in software to choose whether one 
or several of these planes are to be 
displayed at any time. This could be 
used, for example, to allow superim­
posing a grid over an image in an ar­
chitectural application program. The 
grid could be instantly displayed or 
removed at the touch of a key. 

Musical Possibilities 
A set of commands is also available 

for making single-voice musical melo­
dies through the onboard speaker. 
Another sublanguage called MML 
(Music Macro Language) is used. A 
BASIC string is defined containing 
MML commands, which include 
commands for specifying pitches, oc­
taves, timbres, and rests. To play the 
melody, the statement PLAY string is 
executed. 

Minor Gripes 
We noted only a few minor prob­

lems with the if800. When program­
ming in BASIC. the keyboard pro­
duces uppercase letters in the normal 
mode. To get lowercase letters, the 
SHIFT key must be used. There is no 
shift-lock or lowercase-lock key, and 
there does not seem to be any way to 
reverse this behavior to the behavior 
most people expect (no shift = lower­
case, shift=uppercase). This is fine 
for most programming, but if you 
have to type a lot of text (for exam­
ple, in entering program instructions 
into the source file). it becomes an­
noying. The lowercase characters 
that have descenders are somewhat 
inelegant, as well; this is because of 
the. small character matrix (8 by 8 
dots). 

Other Observations 
In addition to Oki BASIC. we 

tested a 64K-byte version of CP/M. 
Since CP/M is widely known, we 
shall mention only a few unique fea­
tures of the BMC version. First, a 
library of graphics routines that can 
be called from Microsoft's MBASIC is 
available. This allows utilizing most 
of the Oki BASIC graphics primitives 
(LlNE, CIRCLE, PAINT, etc., but not 
GML commands) from MBASIC. In 

Photo 5: Th.e Canon CX-1 computer. All the parts of the basic macliine (keyboard, 
processor, two disk drives, and green video-display screen) are contained within a 
single molded plastic case. 

Canon CX-1 


fact, the CP/M graphics library 
seems to execute these commands 
slightly faster than Oki BASIC. 

A version of Wordstar, the popular 
word processor from Micropro Inter­
national, was also supplied . Overall 
it works quite well, with most of the 
special features (such as boldface, un­
derlining, and text justification) sup-

The CX-1 computer is being 
presented in the marketplace mainly 
as a business computer, partly 
because of its one-piece construction 
and its monochrome green display 
screen, which make it quite at home 
in an office setting. The documenta­
tion is well suited for use by inex­
perienced off ice workers. It is being 
marketed in this country by Canon 
U.S.A. Inc., which has its main office 
in Lake Success, New York. 

ported by the if800's built-in printer. 
Features not supported include multi­
ple text sizes and proportional spac­
ing, since the if BOO printer cannot per­
form these functions. Also of interest 
is the fact that Micropro is said to be 
working on a color version for the 
if800, which will utilize the color 
capability of the video display. 

Hardware Overview 
The basic parts of the CX-1 com­

puter-the keyboard, processor, 
memory, video display, and two 
floppy-disk drives-are housed in a 
single cabinet measuring 53 by 64 by 
33 cm (21 by 25 by 13 inches), shown 
in photo 5. This single-piece design 
has both advantages and disadvan­
tages. An advantage is that there are 
no connecting cables to break or wear 
out. A disadvantage is that the unit 
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takes up a lot of desk space and is 
quite heavy; it weighs 2S kg {SS 
pounds). 

Keyboard Characteristics 
The CX-l's keyboard has 84 keys. 

In addition to the normal typewriter 
keys, it includes a numeric keypad, 
several command keys {SHIFT 
LOCK, UC, CTRL [Control), CAN, 
and ESC [Escape)), several editing 
keys (four cursor-control arrows, 
HOME, INS [insert). and DEL), two 
mode-select keys (PROG and OPE), 
and a HLT (halt) key. 

Among the command keys are 
both a SHIFT LOCK key (which acts 
like a typewriter shift lock in that 
both alphabetic and numeric/symbol 
keys are locked in the shifted posi­
tion) and a UC key (for "uppercase," 
which shift-locks only the alphabetic 
keys). The unfamiliar mode-select 
keys are used when programming in 
BASIC to switch between program­
ming and operating modes (this will 
be explained later). 

The HLT key is used to put the 
computer into a "pause" state. The 
computer will suspend whatever it is 
doing and display a special prompt 
character to show that it is in the 
pause state. You can then either con­
tinue or abort the current process. If 
this is done during execution of a 
BASIC program, variables can be ex­
amined in the pause state. This is very 
useful for debugging programs. 

Another unfamiliar key is the large 
one labeled ST ART on the right side 
of the keyboard. This key usually 
seems to work just like the RETURN 
key. It is labeled ST ART because of 
the feature of Canon's BASIC inter­
preter that allows you to run a pro­
gram by just hitting ST ART in the 
"OPE" mode (rather than having to 
type "RUN'' and then hit the 
RETURN key). 

One notable omission from the 
keyboard is a REPEAT key (or a pro­
vision for automatic repetition of 
characters from all the keys). This is 
especially annoying when you are 
using the cursor-movement keys, as 
in editing; you have to keep jabbing 

away at the keyboard to keep the cur­
sor moving. A REPEAT key would 
eliminate much of this tedium. 

Other Hardware Features 
The 12-inch green monochrome 

video-display screen sits over the key­
board. The display format is 24 rows 

Photo 6: The CX-1 display, show­
ing the dual- intensity (or 
"boldface") capability. Characters 
can be displayed in two different in­
tensities on the CRT (cathode-ray 
rube). Also, notice the clock display 
in the lipper right-liand corner. This 
display (which can be either real 
time or elapsed time from some 
event) is a1,itomatically refreshed 
every second by the operating 
system. Photo by tlie authors. 

of 80 characters, and the overall 
display quality is excellent. One rare 
feature of the CX-1 is its ability to 
display characters on the screen in 
two different levels of brightness (sort 
of an electronic boldface) . Photo 6 
shows an example of this dual­
intensity display, along with the com­
plete character set. The CX-1 is an en­
tirely character-oriented machine; 
these characters are all that can be 
displayed on the screen. There are no 
user-definable characters or any 
mechanism for displaying bit-mapped 
graphics. 

A unique feature of the CX-1 is a 
constant display of the time from the 
internal time-of-day clock; this 
always appears in the upper right­
hand comer of the video screen. 

To the right of the screen are two 
S1/4-inch floppy-disk drives. Each one 
has a capacity of 320k bytes per disk. 
The operating system has a software 
door-lock function that prevents an 
absentminded user from opening the 
drive doors when the read/write head 
is engaged. 

In the rear of the case are jacks for 
two optional additional disk drives, 
an optional light pen, three RS-232C 
serial ports, and three Centronics­
compatible parallel ports. 

Software: Operating System 
The Canon computer is built 

around an 8-bit 6809 microprocessor 
and runs an operating system called 
MCX ("Monitor program for CX-1"), 
which is both powerful and uncon­
ventional. It is a very "mode­
oriented" system; that is, you 
perceive the system as operating in 
various modes, each identified by a 
different prompt character. Operat­
ing modes, and their prompt charac­
ters, include: 

0> MCX command mode 
$ BASIC operating mode 
% BASIC programming mode 
@ Pause mode 

Editor 

You can switch modes by various 
commands or keystrokes. Commands 
are not always obvious or consistent, 
however. For example, to switch 
from BASIC programming mode to 
operating mode, you must press the 
OPE key (whereupon a small LED on 
the OPE key lights up) . To switch 
back, however, you must press 
PROG and then hit the RETURN key. 

Another unconventional charac­
teristic of the MCX operating system 
is that all user typing appears on the 
bottom two lines of the screen. There­
fore it has no screen editing, and even 
the method of entering and editing a 
BASIC program takes some getting 
used to. When a BASIC statement is 
entered, it first appears on the 
twenty-third line of the screen, near 
the bottom. When the RETURN key 
is typed, the statement jumps to the 
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At a Glance 
Name 
Canon CX·I 

Distributor 
Canon U.S.A . Inc. 
One Canon Plaza 
La e Success. NY 11042 
/5161 488·6700 

Dimensions /Inches! 
J 3 by 20% by 25:(, 

Microprocessor 
6809. 8·btl 

Size of User Memory 
64K byres 

Number of Keys 
84 

Number of Funct.lon Keys 
0 

Standard Interfaces 
l.Jght pen; RS·232C fDB-251 : primer: ITl(l(e 
disks 

Expansion Sockets 
4 

Character Sets 
Roman. graphics. boldface 

Graphics/Color Resolutlon 
None 

Number of Colors 
2 

Other Features 
Alphanumeric line labels; orner FORTRAN· 
like features m BASIC 

Price 
s4995 (whole sys1em) 

(Ta) 

FRC(x) ;;;; x mod 1 (i.e., the fractional parl of x) 

FIX(x.n) = value of x rounded ofl o n decimal places 

MOD(x,n) "' x MOD n (i .e., remainder when dividing x by n) 

MAX(x1 ,x2, .. . ,xn) Highest valued member of a set of number s 

MIN(x1, x2, .. .. xn) Lowes! valued member of a set of numbers 


(1b) 
CX-1 Function Mic roso f t Equ ivalent 

ASC$ CHA$ 

CHA$ STR$ 

STA$ MID$ 


Table 1: Handy arithmetic f unctions available under Canon CX-1 BASIC (Ia), and 
string functions that are incompatibly named for conversion f rom Microsof t BASIC 
(Ib ). 

main part of the display and reap­
pears at the correct place in the pro­
gram. Similarly, to change a BASIC 
statement, you must firs t pull it down 
to the twenty-third line (via an 
editing command), edit it, and then 
reinsert it into the program. 

MCX acts like CP/M in that when 
it encounters an unrecognized com­
mand, it searches the disk to try to 
find a BASIC or command file by that 
name to execute. The MCX operating 
system seems to read from and write 
to the system disk more frequently 
than most systems; this slows down 

the operation of many commands. 
We were surprised that the system ac­
cesses the disk during certain phases 
of operation- for instance, every 
time the BASIC program in memory 
is edited and run (the disk access 

The Canon CX-1 's 

one-piece construction 

and Its monochrome 

green dfsplay screen 


make Jt quite at 

home in an 


office setting. 


comes after you type the RUN com­
mand). 

Another feature of the MCX oper­
ating system is the SECURE com­
mand, which allows you to cause a 
BASIC program file on disk to 
assume the "secured" state. A secured 
file can only be executed, not listed. 
This provides a modicum of software 
protection, since it prevents un­
authorized users from reading the 
source code. When a file is secured, a 
six-character password is requested. 
Only by correctly reiterating this 
password can a file be unsecured. 

Software: BASIC Interpreter 
The most important subsystem of 

MCX is Canon CX-1 BASIC. This in­

teresting dia lect of BASIC contains 
certain features seemingly borrowed 
from FORTRAN. This version of 
BASIC uses type declarations akin to 
those in FORTRAN, the double 
asterisk ("• *") for exponentiation, 
FORMAT statements, and an inter­
esting form of subprogram linkage . 
Perhaps the most attractive feature of 
CX-1 BASIC is its ability to use 
alphabetic labels for program lines. 
Here is a sample program in CX-1 
BASIC: 

10 FO R l = l TO 100 
20 N = N+ l 
30 IF N> 2000 GOTO [FINIS) 
40 NEXT I 
50 [FINISJ PRINT I: END 

Notice that each line stilJ has a line 
number, as in ordinary BASIC, but it 
can also have a label in brackets after 
the line number. T his label can be ref­
erenced in GOTO , GOSUB, and IF... 
GOTO statements . 

Another unique feature of CX-1 
BASIC is its CALL statement, which 
allows an executing BASIC program 
in memory to caU a BASIC program 
on disk as a subroutine. Upon en­
countering a CALL, the operating 
system searches for and loads the 
called program into memory, exe­
cutes it, and then returns control to 
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the original calling program. Values 
of variables can be passed between 
programs by declaring them with a 
PARAM statement in the called pro­
gram. It is possible in this way to 
have many BASIC routines in mem­
ory at once (assuming they au fit, of 
course). 

This powerful capability allows the 
programmer to write structured, 
modular programs. Libraries of com­
monly used Canon-BASIC routines 
can be developed and tested in­
dividually. These routines can then 
be used by other programs or exe­
cuted sequentially to form new, more 
complex programs. 

Also, it has a built-in XREF com­
mand, which provides a cross-refer­
ence listing of a BASIC program, list­
ing all variables and the lines in which 
they occur. To our knowledge, this is 
the only BASIC interpreter that 
comes with this command built in . 

CX-1 BASIC contains severaJ un­
usual and useful functions, such as 
the arithmetic functions shown in 
table la. Two other unique keywords 
are SAVECRT% and LOADCRT %, 
which save and recall the current 
video-screen image as a 1920-byte 
disk record. 

One last observation about CX-1 
BASIC: some of the string functions 
have nonstandard names compared 
to almost all other versions of BASIC 
(certainly the Microsoft-derived 
varieties). Some examples of these are 
shown in table l b. This can be quite 
confusing at first to an experienced 
BASIC user. It also complicates the 
conversion of programs to or from 
other versions of BASIC. 

Other Software 
In addition to the BASIC language, 

several other important subsystems 
of MCX come as standard equipment 
with the computer, including a line­
oriented text editor (similar to the 
familiar ED of CP/M) and a 6809 as­
sembler and debugger. Finally, it also 
has a text formatter called CROFF 
(Canon's version of Unix's NROFF?) 
that, unfortunately, we were not able 
to test. 

Photo 7: NEC's PC-8001A together with the color monitor, PC-8012 110 1mit , and 
PC-8032 dual floppy-disk drive. 

NEC PC-8001 A 

The Nippon Electric Company 

(NEC) PC-8001A, shown in photo 7, 
is a version of the PC-8001 that has 
been adapted for the American 
market. (We previously reviewed the 
original unit as it was sold in Japan; 
see our article 'The NEC PC-8001 : A 
New Japanese Personal Computer," 
January 1981 BYTE, page 72.) As you 
would expect, there are few dif­
ferences. To avoid duplication, we 
shall concentrate on those differences 
and on the floppy-disk drives and 
1/0 chassis, which we did not review 
last time. 

As closely as we can determine, the 
software for the PC-8001A is iden­
tical to that of the PC-8001 - both run 
Version 1.1 of N-BASIC. written for 

NEC by Microsoft. (On the unit we 
tested, there was one galling dif­
ference: the cursor would not appear 
when the screen was in the 80- or 
72-characters-per-line mode. An NEC 
spokesman, however, assured us that 
this was due to a defect in the unit we 
were testing and is not a characteristic 
of the system.) 

Keyboard and Character Set 
The katakana characters available 

on the PC-8001 display have been re­
placed by the Greek alphabet and a 
set of superscripts (see photo 8 on 
page 70). The keyboard, aside from 
the absence of kana legends on the 
keycaps, has only two differences. 
What was the Roman/katakana key 
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Photo 8: Tlie NEC display. Katakana cl1aracters in the Japanese version have been 
replaced by Greek cliaracters and superscripts in the American version. 

At a Glance 
Name 
NEC PC·BOO IA 

Distributor 
NEC Information Syscems rnc. 
5 Militia Dr. 
Lexington. MA 02173 
[6 17) 862-31 20 

Dimensions flnchesJ 
3'/.o by 16 ~ by 11 

Mlc.roprocessor 
11PD7BOC- I [8-bit. ZBO·compac1bleJ 

Size of User Memory 
32K bytes 

Number of Keys 
82 

Number of Function Keys 
5 jshlf1 yields 10 functions) 

Standard lnte·rfaces 
RS-232C; audio-cassene cape: 
monochrome video moniror; RGB color 
monitor; primer; expansron bus 

Optlonal Interfaces 
Floppy·disk drives; 110 chassis; com­
munications subsystem /IBM 3270. 3780. 
and HASP protocols) 

Expansion Sockets 
I (system bus) 

Character Seu 
Roman. Greek. superscripts. graphics 

Graphics/Color Resolution 
160 by 100: 80 by 25 
(charac:rer-()(fentedj 

Number of Colors 
8 

Other Features 
Time-of-day clock; beeper 

Prices 
Keybo<Vd/proces.sOf 5995 
RGB color monitor 5995 
Dual floppy ·disk drive 5995 
110 Unit 5649 

on the 8001 is a much needed shift­
lock key on the 8001A, and a 
duplicate " - " (minus) key in the 
800l's numeric keypad has been 
replaced by a locking "alternate char­
acter set" (i.e., Greek and super­
scripts) key on the 8001A. 

Unfortunately, neither the alter­
nate character set nor the graphics 
character set are indicated by legends 
on the keycaps- this makes them ex­
tremely awkward to use. If you have 
forgotten which is the Greek 
"gamma" (-y) key, for example, you 
have to open the instruction manual, 
turn to the keyboard diagram, locate 
the gamma key, count the number of 
keys to the edge of the keyboard in 
the diagram, count the same number 
of keys in from the edge of the actual 
keyboard, and finally press the key. 
While most of the other computers re­
viewed here make you use this same 
sequence for graphic-character input, 
NEC forces you to do it for both 
graphics and Greek characters. Such 
a nuisance could and should be 
remedied, either by inscribing the 
alternative characters on the tops or 
fronts of the keys or by offering a set 
of stick-on labels for both alternative 
character sets. 

What's Inside? 
Inside the key board/ processor 

module, we found only two cl if­
ferences between the Japanese and 
American versions. The American 
version has a thick metal cover over 
the main printed-circuit board. This 
cover protects and stiffens the board 
underneath, but it was probably 
added as a shield to help the PC­
8001A meet the Federal Communica­
tions Commission's stringent RFI 
(radio-frequency interference) emis­
sion limits. Also, the American ver­
sion has more memory, 32K bytes, as 
standard equipment. (Because part of 
this memory is used for the display, 
up to 26,786 bytes are available to the 
read-only-memory-based BASIC in­
terpreter for program and data stor­
age, while 19,367 bytes are available 
to the disk BASIC system .) The NEC 
p.PD780C-l microprocessor, which is 
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practically identical to the Zilog ZBO, 
runs at 4 MHz. 

Judging from our experience with 
the Japanese version, the hardware is 
quite reliable . We have used our 
PC-8001 both as a computer and as a 
termina l almost daily for over a yea r 
and a half with no trouble. 

Our onl y quibbles have been rela­
tively minor. One is the location of 
the Reset bu tton, which extends From 
the rear of the console. It is easi ly 
triggered by accident if you push the 
keyboard against books or a wa ll at 
the back of your desk. We eventually 
remedied this minor problem by 
hanging a large hex nut on the pro­
truding button. Our other quibble is 
the RS-232C seria l interface -instead 
of a standa rd DB-25S connector on 
the ou tside of the case, NEC provides 
only a DIP (dual-inline pin) socket 
hidden away in a relatively inacces­
sible spot inside the case. NEC does 
sell an adapter cable with a DB-25, 
but the added expense should not be 
necessary . 

The size of the EC keyboard / pro­
cessor module is attractively small: 
only 8.3 by 26 by 43 cm (3 1/ 4 by 10 1/ 4 

by 16'1.. inches). hardly bigger than 
just the keyboard. It is light enough 
to hold on your lap whi le you type, 
and it can easily be shoved to the side 
of your desk top when it's not in 
use-a defin ite advantage if your 
desk is crowded and doesn't really 
have room fo r a computer. More­
over, like most of the Japanese com­
puters reviewed here , it can serve 
double duty either as a computer or 
as a remote terminal for a larger sys­
tem. 

Peripherals and Expansion 
Of course. such a small chassis has 

no room ins ide for expansion, but to 
many users that is unimportan t. For 
those who do wish to expand their 
systems, NEC sells the PC-8012A 1/0 
uni t shown in photo 9, a box that 
contai ns a power supply, 32K bytes 
of RAM (random-access read/write 
memory), sockets for 2K bytes of 
PROM (programmable read-only 
memory). interrupt-control circuit ry, 

Photo 9: The NEC PC-8012A 110 unit has sever1 slots for expan sion and connectors on 
tlie back that can carry nonstandard voltages to the bus. 

KEXAOECIM AL 
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PC-8001A 
RAM 

PC - 8012A 
PROM 

8 00 
7FFF 

I 
oOOO 
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2000 
IFFF 
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PC ·BOO IA 
RAM 
PC · 6001A 

R AM 

PC·8012A 
MASKEO 
PC·8001A 
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N-BASIC 

MO OE 0 MOOE l MODE 2 

Figure 1: The N EC PC-BOOlA can operate in a11y of three memory modes w l1 en the PC­
8012A /10 imit is connected. 
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and an extension of the system bus 
(called the "mother bus") with seven 
36-pin slots for plug-in cards. One of 
these slots normally holds a floppy­
disk interface card, and the PC-8031 
double disk drive can plug into the 
8012A. If you don't need the interface 
box, the disk drive can apparently be 
connected to the keyboard/processor 
module through another less widely 
advertised accessory, the PC-8033 
disk-interface unit. A second double 
disk unit, the PC-8032, can be daisy­
chained to the 8031. 

Making the Connection 
NEC wiU win no industrial-design 

awards for this arrangement of the 
peripheral devices. Both the disk 
drive and the 1/0 unit are big and 
awkward, and the interconnecting 
cables provided with the units are too 
short to all.ow you much freedom in 
the way the boxes can be arranged on 
a flat surface. The expansion unit 
must sit about six inches behind the 
keyboard/processor. By straining the 
cable a bit, you can place the disk 
drive to either side of the keyboard. 
The combination of short, wide pe­
ripherals and short cables largely 
negates the advantages of the 8001A's 
small size. 

Nor has the cabling arrangement 
been designed with an inexperienced 
or inept user in mind . Instead of 
separate connectors mounted fi.rmly 
to the chassis, slots located in the 
chassis give access to edge connectors 
on the printed-circuit boards. The 
boards are recessed and slightly flexi­
ble, and, since there is inevitably 
some play in their mountings, seating 
the connectors properly or unplug­
ging them requires considerable fum­
bling. 

Moreover, the connectors have not 
been "idiot-proofed"; they can be in­
serted upside down about as easily as 
they can be inserted right side up. In­
deed, the disk-unit-to-110-unit (8031 
to 8012A) cable almost begs to be in­
serted upside down-an arrow on the 
connector that is supposed to indicate 
proper orientation is printed on the 
bottom of the connector, where it is 
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invisible when the connector is 
oriented correctly. 

Using Expanded Memory 
Three memory modes are available 

for using the additional memory in 
the 110-expansion unit (see figure 1). 
In mode 0, none of it is used, while in 
mode 1, only the PROM in the 110 
unit can be addressed, along with the 
32K bytes of RAM in the keyboard/ 
processor module. In mode 2, the 32K 
bytes of RAM in the 8012A are 
mapped into the memory-address 
space normally occupied by the 
BASIC-interpreter ROM, giving a full 
64K bytes of user memory, but no 
BASIC. NEC spokesmen say that 
CP/M is available for the PC-8001A; 
undoubtedly, it must run in mode 2. 
Up to four more 32K-byte banks of 
RAM can be installed in slots in the 
motherboard. Any one of these banks 
can be swapped in address space with 
the main memory under software 
control, but no currently available 
software supports this. 

Judging from our 
experience with the 

Japanese version, the 
hardware of the NEC 

PC-8001 is quite 
reHable. 

Control-Line Versatility 
The bus structure of the 8012 ap­

pears to be designed for either in­
strumentation or process control. It 
looks like it could be easily interfaced 
to the IEEE-488 bus. It has separate 
lines for eight levels of interrupts, and 
an 8214 interrupt-control chip is an 
integral part of the unit. Also in­
cluded is a 600-hertz (Hz) real-time 
clock that can be used to generate an 
interrupt every 1.67 milliseconds 
(ms); during such an interval, the 
microprocessor could poll or service 
many more than eight devices. 

Jn addition to the address, data, 
control, and interrupt lines, the sys­
tem bus has six undefined lines, plus 

two sets of lines that can carry 
voltages input through a set of con­
nectors at the rear of the chassis. 
These features make the bus partic­
ularly convenient to those wishing to 
build homebrew interfaces, even to 
systems requiring voltages other than 
the standard +5 volts (V) and 
±12 v. 

Floppy-Disk System 
While, as we noted above, the dual 

floppy-disk drives take up a Jot of 
real estate on your desk because they 
are mounted side by side, horizontal­
ly, they do hold a lot of data. The 
soft-sectored SV4-inch disks are for­
matted for 256 bytes per sector, 16 
sectors per track, with 35 tracks per 
disk (34 user-accessible), for a total of 
139k bytes per disk, although the disk 
directory won't allow a lot of small 
files. The cabinet is made of the same 
sturdy metal as the 8012 I/O unit, 
and, in addition to the clasp that 
snaps the drive doors open and shut, 
each drive has a separate lever that 
can be used to lock it shut. 

The disk-drive unit is also "in­
telligent" -a separate controller 
within the drive unit does some of the 
work associated with storing data on 
a disk; the unburdened main pro­
cessor just passes data through an 
I/O port. This is probably the reason 
for the major peculiarity of the NEC 
disk-access software . 

In most disk BASICs, you just slide 
a disk into drive number 2 and type 
LOAD "2:filename" and the file 
loads. If you try that with the PC­
8001A, you will get the error message 
"Disk Not Mounted"-you must type 
MOUNT 2 before you can use the 
disk. When you are done with the 
data on the disk, you must similarly 
type REMOVE 2 before removing the 
disk; if you insert another disk in the 
same drive, you must MOUNT it as 
well. These commands are necessary 
because the microprocessor works 
with a copy of the disk's fiJe­
allocation table that it reads into user 
memory when it executes the 
MOUNT command. The disk's copy 
of this table is not updated until the 



The revolutionary Discovery multiprocessor is the only system that 
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REMOVE command is executed. lf 
you forget to issue the REMOVE 
command, the manual warns, the in­
terpreter will not be able to locate any 
of the files you have added during 
that session, and, in the worst case, 
all data on the disk will be lost. 

Documentation 
As we explained earlier, we have 

not mentioned documentation for 
most of the machines reviewed here. 
Because some of them have not yet 
been introduced into the U.S. market, 
many of the user's manuals we saw 
were either preliminary translations 
or in the original Ja panese. But the 
NEC PC-8001A is already being sold 
here, and the documentation we saw 
was what a buyer would see. We 
therefore decided to mention the 
documentation briefly to reassure 
would-be buyers who fear that the in­
structions for their new, expensive, 
and complicated Japanese computer 
may be as mystifying as the instruc­
tions that come with a cheap made­
in-Japan Christmas toy. 

Although NEC's documentation is 
readable, in places it could be much 
better. The PC-8012A 110 Unit User's 
Manual would probably be some­
what mystifying to a totally inex­
perienced user because it seems to 
presuppose a good knowledge of both 
hardware and software. There are not 
enough step-by-step, do-this-then-do­
that instructions; complicated fea­
tures are inadequately explained; and 
some of the text . is just plain bad 
English. 

The PC-BOOIA Microcomputer 
Reference Manual is uneven in quali­
ty. Explanations of the BASIC com­
mands are good, but they duplicate 
some sections of the NEC BASIC 
Language Learning Guide word for 
word. Explanations of more com­
plicated hardware or system features, 
such as the terminal mode and the 
assembly-language monitor, tend to 
be confusing and poorly written. 
(One extreme example discusses the 
TM (test memory) command: "Note: 
As for the contents of the FF39 
through FF3C numbers, since only 
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under normal circumstances does TL 
(sic) memory of the FF39 - FF3C 
numbers become significant, after the 
TM command is entered in a situation 
in which an error occurs for a few 
seconds." Anyone find a verb there 7) 

Moreover, the English version 
leaves out a lot of valuable informa­
tion included in the Japanese 
documentation, the PC-8001 User's 
Manual . Most conspicuously absent 
are the pinout tables for the printer 
interface, system bus, and RS-232C 
interface. The last is particularly 

noticeable because the RS-232C con­
nector is a DIP socket and not a stan­
dard DB-25 connector. 

On the other hand, the PC-8031 
Mini Disk Unit User's Manual is 
pretty good, although it could be im­
proved by the addition of some 
photographs of assembled systems. 
And NEC's BASIC Language Learn­
ing Guide is excellent- a well­
planned and well-written primer with 
many examples and a set of self-test 
review exercises and answers at the 
end of each chapter. 

Photo 10: The Hitachi MB-6890 personal computer together with tf1e color video dis­
play, double floppy-disk drive, and dot-matrix printer. 

Hitachi MB-6890 

The word that best describes the 

Hitachi MB-6890, shown in photo 10, 
is flexible. It offers as standard equip­
ment several Features that other man­
ufacturers provide only as expensive 
add-ons, such as a light-pen interface 
and an RS-232C interface complete 
with DB-25 connector. Also, it has 
such a profusion of hardware- and 
software-controllable switches and 
options that each user can configure 
the machine to individual taste. 

Details of Construction 
The case of the Hitachi processor 

unit is entirely plastic except for the 
detachable metal lid covering the 
rear. The rather thin (0.27-mm, 
0.070-inch) base is reinforced with 
plastic posts in the rear where it is 
often required to bear the weight of 
the video monitor, and it is protected 
in front by the overlap of the substan­
tially thicker plastic of the keyboard. 
This monocoque construction yields 
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Photo 11: Hitachi provides a set of individi~ally removable panels a.long the back of t!ie 
processor enclosure to give access to individual expansion slots on tile motherboard. 

At a Glance 
Name 
H1tach1 MB-6890 

American Representative 
Hitachi Sales COfpo<ation 
or America 
40 I West Artesia Blvd. 
Comp1on. CA 90220 
(2 I 3J 53 7-8383 

Dimensions lfnchesJ 
4Y• by 17¥. by 20V• 

Microprocessor 
6809. B·blr 

Size or User Memory 
32K byles 

Number of Keys 

Number of Function Keys 
5 (with Shift glves I 0 func1ionsj 

Standard Interfaces 
RS-232C fDB-25 j; monochrome video 

monitor; RG8 cdOf monlcOI': audro-casseue 
tape; l1gh1 pen; primer; game paddles 

Optlonal Interfaces 
Disk drives: excra printers 

Expansion Sockets 
6 for 110 ; 2 for RAM 

Character Sets 
Roman. karakana. hiragana. graphJn 

Graphics/Co/or Resolution 
640 by 200; 80 by 200 

Number or Colors 
Bon 8 

Other Features 
T1me·OF·day clcx:k 

Prices fYen Equivalent In Oollars1 
KeyboJdllXOCes.50f Y= S I 035 
Color monltOI' Y=S 860 
Disk drive Y= s I 500 
Primer Y = S 763 

a processor cabinet that is adequately 
strong and remarkably light. 

The back of the case, shown in 
photo 11, shows Hitachi's solution to 
the problem of how to give access to 
optional peripheral-device circuit 
boards plugged into the system's bus. 
Six 56-pin sockets for edge connectors 
are mounted on the motherboard, 
perpendicular to the back of the case, 
and there is a removable plastic slot 
panel behind each socket. 

The disk-controller board shown 
installed in the first slot incorporates 
a simllar slot panel, mounted on the 
circuit card, that both stiffens the 
card and houses the card's connection 
to the outside world. Thus, no gaping 
holes are left for options that you 
may never install, nor must you ar­
range to snake expensive lengths of 
ribbon cable all over the inside of the 
processor cabinet to reach a for­
tuitous gap between sections of the 
case. 

Since this plastic case provides no 
electromagnetic shielding, most of the 
motherboard and the circuit board 
underlying the keyboard are covered 
with thin (0.43-mm, 0.017-inch) 
sheets of alum]nized plastic, making 
them look like hastily wrapped 
Christmas packages. Because this 
"gift wrapping" is staked in place and 
impedes access to the motherboard, it 
must surely also impede convective 
cooling of the electronic components 
underneath. On the other hand, it 
provides expensive components with 
an extra layer of protection against 
dust or an overturned mug of coffee . 

System Versatility 
The most striking features inside 

the case are the large number of 
miscellaneous unused connectors and 
a plethora of relocatable jumper con­
nections. This suggests that it may be 
possible to substantially reconfigure 
the hardware rather easily. 

In fact, a number of such recon­
figurations are documented in the 
user's manual. Several of the jumpers 
have functions you might expect, 
such as setting the serial data-transfer 
rate and the transmission/reception 
parameters for the terminal mode. 
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Switch Number Open Closed 

1 BASIC mode Terminal mode 
2 Interlaced screen Noninterlaced screen 
3 80 characters per line 40 characters per line 
4 Normal mode High·resolution mode 
5 Function keys labeled Func tion keys unlabeled 
6 Half duplex when terminal Full duplex when terminal 
7 7 blls/char when terminal 8 bits/char when terminal 
8 Hiragana converted to Hiragana.output to printer 

katakana for printer 

Table 2: Functions of the Hitachi state-selection switch. 

Photo 12: The Hitachi BREAK key is protected by a transparent plastic clamsliell. The 
KA TA!HiRA key can cliange the machine between any of three states­
the color of the LED beside it indicates tire state. 

More unusual is an eight-position 
DlP switch on the motherboard that 
can be used to determine what state 
the machine will be in when the 
power is turned on (see table 2). Nor­
mally, the switch on the console 
labeled MODE is wired in paralleJ 
with DIP switch number 3, the char­
acters-per-line swi tch. But by simply 
moving a jumper on the mother­
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board, it can be rewired to parallel 
DIP switches 1 or 2. 

We should add that all these 
parameters can be reset individually 
by issuing the appropriate command 
from the keyboard, e.g., WIDTH 80 
to select the BO-characters-per-line 
display mode. If you would rather 
change several of them simultaneous­
ly, you could reboot the system in the 

desired mode with the command 
NEW ON b where b is an expression 
with a vaJue from 0 to 255, inclusive. 
The 8 bits of the binary representa­
tion of b serve the same purpose as 
the eight DIP switches; a 1 in the least 
significant bit (bit 1) corresponds to 
switch 1 being in the open position. 

This is a fine idea, showing great 
insight into the wide variety of ways 
people use personal computers. It 
allows the person w ho uses the ma­
chine primarily as a remote terminal 
for a large system to turn the 
MB-6890 on and find a functioning 
terminal, rather than a computer that 
can be turned into a terminal only 
with a lengthy set of commands; it 
alJows the person who wants both a 
computer and a terminal to configure 
a machine that switches from one use 
to the other with one push of a but­
ton; and it lets the person who 
primarily wants a stand-alone com­
puter to find the machine in this form 
when it is turned on. 

Keyboard 
The keyboard, like that on the 

other computers reviewed here, has 
all the typewriter keys, plus a numer­
ic/editing keypad and a set of user­
definable function keys. Controls 
that are used infrequently (the 
on/off, reset, and mode-select 
switches, and a knob controlling the 
loudness of the click that accom­
panies each keystroke) are hidden 
behind a smalJ door at the top of the 
keyboard. The BREAK key (a power­
ful stop/reset key) has a transparent 
plastic clamshell around its front edge 
(visible in photo 12), which prevents 
you from hitting it accidentally. 

The keyboard has four cursor­
control keys. The cursor-left and 
cursor-right keys have two separate 
modes of opera tion. Normally, they 
move the cursor in increments of one 
character position, but with the 
SHIFT key depressed, they move the 
cursor a word at a time. 

Every time you hit a key, the 
speaker in the bottom of the key­
board/processor module produces a 
click. As we said, a knob adjusts the 
volume. The electronic clicks are 
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age your business more effic iently. Especially if that 
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completely inaudible when the knob 
is set for minimum volume, but the 
key hitting the mechankal stop at the 
bottom of its excursion still provides 
audible feedback. Thus, the only 
distinctive function served by these 
clicks is to indicate the repeated en­
tries that occur when a key is held 
down for more than a half second. 
Nonetheless, the pitch and duration 
of beeps from the speaker may be 
controlled by an assembly-language 
program. Thus, the speaker can be 
used to produce sound effects and 
rudimentary music. 

The MB-6890, like most microcom­
puters, uses a scanned keyboard; the 
keys are wired in a matrix, with each 
key capable of closing a connection 
between a horizontal (row) and ver­
tical (column) electrical line. The key­
board-monitor circuitry detects 
closure of the switch inside the key by 
rapidly sending out pulses to suc­
cessive columns while monitoring the 
row lines. An input sensed on row x 
while the output is going to row y in­
dicates that the key at the intersection 
of x and y was pressed. Since the cir­
cuitry can typically complete a scan­
ning cycle many times during the in­
terval it takes a key to close and open 
again, it is unlikely to miss keys hit 
by even the fastest typist. Software in 
the keyboard monitor can aid in 
deciphering key "rollover," hitting a 
second key before the first is released. 

But the MB-6890 keyboard, either 
through insufficient scanning speed 
or inadequate rollover software, does 
not accept key rollover very graceful­
ly. The manual warns, "Be careful 
not to press more than three keys at 
the same time." This may seem an 
unlikely occurrence during text entry; 
whether it is or not depends on your 
skill as a typist, your typing speed, 
and the type of material you are 
entering. The problem is most ap­
parent when you hold down the 
GRAPH key (to input either graphics 
or hiragana characters, depending on 
graphics mode) and rapidly type D 
followed by the adjacent key F. The 
computer often interprets it as a 
spurious cursor-up character, and the 
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cursor goes bouncing merrily up to 
the previous line. Very disconcerting 
and very annoying! 

Coping with Characters 
The key labeled KATA/HIRA 

solves the problem of dealing with the 
four character sets used in Japanese 
text. Hitachi's elegant solution could 
easily be adapted to more universal 
problems. To understand its func­
tion, you must know that Japanese, 
unlike most languages, has four 
separate writing systems: kanji, 
katakana, hiragana, and the Roman 
alphabet. A brief discussion of the 
function of each appears in the text 
box "Japanese Character Sets" on 
page 63. 

One of the most 

intriguing features 


of the MB-6890 fs the 

light-pen interface, 

which is standard 


equipment. The pen, 

both simple and 


sturdy, is extremely 

easy to use. 


Most of the Japanese personal com­
puters reviewed here offer a Roman­
alphabet keyboard with some sort of 
locking shift key that allows the same 
keys to be used for katakana as well. 
There are generally a few very com­
mon kanji characters used as graphics 
keys (the pictographs for "date" and 
" time," for example), but the 
hiragana characters require resolu­
tion beyond the capability of most 
noninterlaced video displays. 

Here's the way Hitachi approached 
the problem. The MB-6890 has an in­
terlaced graphics mode (which 
doubles the vertical resolution of the 
characters), and in that mode, it of­
fers you a choice of Roman, 
katakana, or hiragana characters . 
Normally, the keyboard produces 
Roman characters. Hit the KATAl 
HIRA key once and an LED beside it 

turns red, indicating that the key­
board is now accepting katakana in­
put. Hit the key again and the LED 
turns green, indicating that the key­
board is accepting hiragana input. Hit 
it a third time and the LED goes 
out- you are back in the Roman 
mode. 

File O perations 
The Hitachi flavor of BASIC 

(Level-3 BASIC, a product of Micro­
soft) allows the programmer to pass 
files of data to or from any of the 1/0 
interfaces- cassette tape, serial port, 
disk, printer, screen, or keyboard­
using a common command format. 
For instance, to output a program 
listing to any of these devices, there is 
the command 

LIST "file descriptor" [,line 
number !,line number]! 

where file descriptor is a standard 
string that identifies the device and 
the other parameters are optional. 
Thus, LIST "LPTO:" sends the list­
ing to printer 0, whereas LIST 
"CASO:TEST" sends it out the cas­
sette interface into a tape file named 
TEST. 

Ligh t Pen 
One of the most intriguing features 

of the MB-6890 is the light-pen inter­
face, which is standard equipment 
(the pen itself, however, is an 
option) . The pen is remarkably easy 
to use. Since the photodiode in its tip 
is mounted in a retractable switch, 
you can both locate the pen and trig­
ger it by simply poking the tip against 
the screen. The pen is simple and stur­
dy; numerous falls from the desk lop 
to the floor did not seem to damage 
it. This interface is supported in soft­
ware by Level-3 BASIC, which offers 
a set of keywords for controlling the 
light pen (see table 3) . 

The keywords reflect the areas 
where light pens are most useful: 

• Option selection from a menu. The 
computer displays a list of choices, 
each one next to a box, and you in-
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WORK AREA (I) 
0 

~-------------~11-
· DISPLAY USE------ -~_)_-

- RAM AREA-------~.!_-

141 
WORK AREA (2) 

USER·MEMORY AREA 

UNOCCUPIED AREA 

ROM AREA 

BASIC ANO 
MONITOR 

I 24K BYTES l 

INPUT/OUTPUT ADDRESS· 
INTERRUPT VECTORS 

~~Com~ --------------
ON PEN GOSUB line number when pen in undefined area {,llne number when In nth area ...) 

- Branches lo the nlh subroutine when lhe light pen Is pushed against the nth delfned area 

PEN n;[(horlzontal starting point,vertical starting point)- (horizontal end point, vertical end point)) 
- Defines rectangular areas for ON PEN command 

PEN 	ON-Pushing pen causes an lnlerrup 
OFF- Pen does not cause lnterrupl 
STOP- Pushing pen does not generate lnterr upls, but the status is stored; the subroullne eJ<ecutes at the neJ<t PEN ON 

PEN(a.rgument)-a variable re turning the following values for different values of lhe argumenl: 
Argument Value returned 

0 TRUE when pen pressed 
1 Horizontal position of pen when pen pressed 
2 Ver tical position of pen when pen pressed 
3 TRUE while pen Is being pressed. FALSE else 
4 Curr ent horizontal posilion as long as pen is pressed 
5 Curren! vertical position as long as pen is pressed 

Table 3: Hitachi MB-6890 light-pen commar1ds. 

HEJ<ADECIMAL ADDRESS 

0000 

0400 

!HEAD ADDRESS 
OF USER MEMORY) 

7FFF 

4000 

FFOO 

FFFF 

65,280 

65,535 

figure 2: Memory map of th e Hitachi MB-6890. This machine has an extra 5-bit-wide 
segment of memory that is addressed parallel to the segment of RAM that controls the 
video display. The extra 5 bits are LJsed to specify tl1e color of tl1e corresponding pixel. 

dicate your choice by pointing to a 
box with the light pen. Done proper­
ly, this can make use of the keyboard 
unnecessary. 
•Screen location. You indicate where 
something is to be done on the screen 
by pointing to it with the light 
pen-much simpler than fiddling 
with cursors and control keys. 
•Orawing. Instead of entering com­
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DECIMAL ADDRESS 

r-5 BITS--, 

1ai4____EJ 
COLOR 
RAM 

32,767 

40,960 

plicated shapes one point at a time, 
you just draw them on the screen 
using the light pen. 

Nonetheless, light pens do have 
some inherent limitations, and the 
Hitachi unit is no exception. Since 
they work by detecting the image in 
the video raster on the screen and in ­
ferring the pen position from the tim­

ing of the scanning beam, most light 
pens occasionally make mistakes. 
You trigger the pen here and the com­
puter thinks that it was over t11ere. In 
the Hitachi, the light pen seems par­
ticularly prone to wraparound errors. 
When you touch a point near the left­
hand edge of the screen, the computer 
thinks you touched the right-hand 
side. But this is a problem that a 
clever programmer could largely cir­
cumvent by adding a verification 
step, such as letting a small blinking 
dot confirm the entry location before 
the computer accepts the data. 

The Hitachi system displays 
another problem that results from the 
combination of a tight pen with a col­
or video display. The photodiode in 
the pen is not equally sensitive to alJ 
three primary additive colors. In fact, 
it is blind to red. This fact is not men­
tioned in the English-language ver­
sion of the manual, but one of the 
demonstration programs supplied by 
the manufacturer shows that Hitachi 
is aware of the problem. In a routine 
in which you are supposed to select 
colors by pointing to the correct sam­
ple with the light pen, each color 
swatch has a white square in its 
center. 

Graphics Display 
Hitachi has made an interesting 

trade-off between memory use and 
display resolution. As the memory 
map in figure 2 shows, some of the 
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Normal High·Resolutlon 

Horlzonlal Characlers 40 60 40 60 
Graphics Resolullon 80 by 100 160 by 100 320 by 200 640 by 200 
Color Resolution 40 by 25 80 by 25 40 by 200 60 by 200 
Memory 1K 2K BK 16K 

Required/Screen 
Character Mode 40 by 25 60 by 25 40 by 25 80 by 25 

Usable 
Character Matrix 8 by 8 pixels 8 by 16 pixel s 
Maximum Pages 16 6 2 1 
Memory Available 29,546 28,522 22,378 14,1 86 

to BASIC 

Table 4: Hitachi display modes. 

RAM is taken up by the display; how 
much depends on resolution. Ap­
parently, a separate 5-bit-wide 
memory that controls color parallels 
the main memory. In the highest 
resolution mode, each pixel {picture 
element) of the 640- by 200-pixel 
screen can be turned on or off in­
dividually, but only one color in ad­
dition to the background color is 
available to pixels in a given color­
resolution cell. Thus, lines of dif­
ferent colors intersecting within one 
color-resolution cell take the color of 
the last Line entered. This means that 
extremely high-resolution graphics 
are possible if you either restrict 
yourself to one color in addition to 
the background color or are very 
careful about where and how dif­
ferent colored lines intersect. If you 
are not careful, you get lines changing 
colors and "jaggies" along diagonal 
borders between areas of different 
colors. 

As table 4 shows, you are also able 
to trade off resolution against the 
number of video pages, where each 
page may contajn a different picture. 
Although it may take a relatively 
long time to draw a particular pic­
ture, it is possible to put separate pic­
tures on separate pages and rapidly 
flip back and forth by switching . 
pages. This feature could be useful for 
animation, games, storytelling, or 
graph and chart presentation. 

Peripheral Devices 
In addition to the display and light 

pen mentioned above, the system we 
evaluated included the Hitachi 

84 M• y 1952 © BYTE. Public•lions Inc 

MP-3540 dual floppy-disk drive and 
MP-1040 dot-matrix printer. The 
connectors were well marked and de­
signed so that they could not be in­
serted backward. Thus, it is nearly 
impossible to assemble the system in­
correctly . We put everything together 
in less than five minutes without even 
looking at the manual. Hitachi, un­
like some of the other manufacturers 
discussed here, included generous 
lengths of cable (more than three feet 
for each unit). The sockets for 
D-shaped connectors had wire ears 
that locked them in place so that they 
could not accidentally be pulled 
loose. 

The dual 51/4-inch floppy-disk­
drive unit is reasonably compact, 
measuring 27 by 27 by 21 cm (10% by 
10-% by 8% inches), and unbelievably 
sturdy. The two drives are mounted 
vertically in a thick (1.65-mm, 
0.065-inch) aluminum chassis that 
looks like it could withstand any 
abuse short of artillery fire. It weighs 
11 kg (24 pounds) . 

Surprisingly, the disk drives are 
fan-cooled, even though the key­
board/processor unit is not. And, in 
addition to the power switch on the 
back, a "Motor" button on the front 
starts the drives spinning, indepen­
dent of whether the processor is try­
ing to read or write a disk. This might 
be useful if you have trouble center­
ing disks when you put them in. A 
disk mounted on a rotating spindle 
tends to center itself. 

The doors to the drive units do take 
a bit of getting used to. Instead of 
flipping a latch, to open a door you 

push the door in, and a spring pops it 
open. The springs are very firm, and 
you initially get the erroneous feeling 
that you are crunching the floppy 
disk. 

The disks are soft-sectored and sin­
gle-density, with 128 bytes per sector. 
With 16 sectors per track and 40 
tracks per disk, each disk can store a 
total of about 80k bytes. The middle 
tracks on each disk are reserved for 
the directory. 

The Disk BASIC supplied with the 
system supports both sequential and 
random-access files. Also, it has a 
command that permits you to write 
to a specific sector on a specific drive, 
irrespective of file status. (This could 
be a dangerous command; using it 
carelessly could wipe out files, or 
even the directory .) 

The MP-1040 printer is remarkably 
quiet and quick, the latter due to the 
bidirectional motion of the print head 
that causes the characters to appear 
on the paper boustrophedonically. 
The MP-1040 is a bit wider than the 
disk unit, measuring 36.1 by 32.8 by 
13.3 cm (14 114 by 13 by 51/4 inches), 
but its rubber feet are dose enough 
together that it can sit on top of the 
disk drives if necessary. It can handle 
either fan-folded or rolled paper, 
either friction- or sprocket-feed, and 
can print not only Roman and 
katakana characters, but the more 
detailed hiragana characters as well. 
A rotary switch on the front panel 
allows the selection of 10 different 
form lengths, and push-button 
switches manually cause form and 
line feeds . 
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Fujitsu FM-8 


Photo 13: The Fujitsu FM-8 computer. Shown here are tf1e keyboard/processor 
module, color monitor, and two disk drives, all connected together with lengthy cables 
for ease of rearrangement . Other optional hardware includes a printer, modem, 
joystick, and ZBO-processor card. 

Update 
A t press time, we learned from Fujit­

su tf1at the company does not plan to 
s•dl in America the version of the FM-8 
reviewed here. Instead, there is a 
strong possibility that Fujitsu will in­
troduce an American version of the 
unit some time in the near future. 

With the Fujitsu FM-8 ("Fujitsu­
Micro 8"), we were faced once again 
with the unenviable task of attempt­
ing to use a computer for which docu­
mentation is not yet available in an 
English version. (We first went 
through this when we obtained our 
original Japanese-version NEC 
PC-8001.) Fortunately, many tech­
nical terms in the manual are written 
in katakana or English. Therefore, we 

were able to decipher most of the 
salient features of the machine and 
obtain a fairly good working 
knowledge of it. 

Hardware at First Look 
The FM-8 computer system con­

sists of three modules: keyboard/pro­
cessor, 51/c-inch floppy-disk drives, 
and video monitor, as shown in 
photo 13. Unlike some of the other 
computers, however, they a re con­
nected with long cables that can be 
rearranged to fit available desk or 
wall space. A four-foot ribbon cable 
goes from the keyboard through a 
small interface box to the disk drives, 
and an even longer round cable with 
DIN connectors goes to the color 
video monitor. 

Keyboard and Controls 
The keyboard has 95 keys in all, in­

cluding most of the familiar ones en­
countered already (10 function keys, 
numeric keypad, editing keys) . It 
does have a few unique features, 
however. Three of the keys, the CAP 
(uppercase lock) key, the katakana 
key, and the INS key, have adjacent 
red LEDs to indicate their status. 

The INS key toggles the computer 
in and out of insert mode . When in 
insert mode, characters can be in­
serted in the middle of lines, and the 
line is automatically shifted over to 
accommodate the new characters. 

Two other interesting keys are the 
EL (erase line) key and the DUP (dup­
licate) key . The EL key performs the 
standard erase-to-end-of-line func­
tion, which is useful but not often 
found on a keyboard. The DUP key 
causes the contents of the previous 
line to be duplicated into the current 
line being typed, up to the next tab 
stop. In other words, hitting the DUP 
key will enter as many as eight char­
acters from the previous line into the 
current line. This is useful, for exam­
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Turnyour Apple into the world's 

most versat'ile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
AZ-80and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple. SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the s~ngle largest body 
of microcomputer software in exist· 
ence. TVYO computers in one. And. the 
advantages of both. 
Plug and go. The SoftCard system 
starts with a Z·80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications requlred . 
SoftCard suppor ts most of your Apple 
peripherals. and. 1n 6502-mode. your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a JX)Werful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat· 
ing system. And that's the key to the 
versatil ity of the SoftCard/ App~e. 
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BASIC included. A powerful tool . 
BASIC-80 is included in the SoftCard 
package. Running under CP/M. ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. lt includes extensive disk 1/0 
statements. error trapping. integer 
variables. 16-digit precision. exten­
sive EDIT commands and string tune· 
tions. high and low-res Apple graphics. 
PR INT USING. CHAIN and COM · 
MON. plus many add it iona l com­
mands. And . it's a BASIC you can 
compi le w ith Microso tt's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/M. you can add Microsoft's ANSI 
Standard COBOL. and FORTRA . or 

Basic Compiler and Assembly Lan· 
guage Development System. Al l. more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you 'll agree that the 
SoftCard turns your Apple into the 
world 's most versati le persona l 
computer. 
Complete information? It's at your 
dealer's now. Or. we'll send it to you 
and include a dealer list. Write us. Call 
us. Or. circle the reader service card 
number below. 
So flCard is a tra demark of M1crosofl Apple I and 
Apple II Plus are registered trademarks ot Apple 
Computer. Z-80 is a registered trademark of Z1log. 
Inc . CP/M 1s a registered trademark o l 0 1g1tal 
Research. Inc 

Microsoft Consumer Products , 10700 Northup Way, 

Bellevue, WA 98004 • (206) 828-8080 
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At a Glance 
Name 
Fujitw FM·B 

American Representative 
Fujitsu America Inc. 
2945 Oakmead Village Court 
Santa Clara. CA 95051 
/408J 727-4300 

Dimensions flnchesJ 
4V. by 19 by 13V. 

Microprocessors 
Two S·bit 6809s. one 4·bit 884 l 

Size of User Memory 
64K bytes 

Number of Keys 
95 

Number of Function Keys 
10 

Standard Interfaces 
Analog input: RS-232C: expansion pon: 
monochrome video monit()(: RGB color 
monitor; printer 

pie, if you have two lines in a pro­
gram such as: 

100 A=C(l.J)+ D(l.J) + 4*E(IJ) 
110 R= C(l.J)+D(l.J)+4*E(IJ) 

Once you have typed line 100, you 
merely type "110 R =" and then hit 
the DUP key a few times to enter the 
rest of the line, which will be copied 
from the previous line. 

The on/off switch for the computer 
is located under a hinged door in the 
upper right-hand corner of the key­
board. ln our unit, there is nothing 
else under this door except a little 
niche that's just the right size for stor­
ing a bag of peanuts or a candy bar 
(to provide a little extra sustenance 
on those long nights of computing}. 

Fujitsu's engineers actually re­
served this space to contain two op­
tional bubble-memory-cartridge 
sockets. (We discuss bubble memory 
more in the review of the Bubcom80, 
coming up next. ) 

The back of the keyboard/proces­
sor unit contains jacks for several 
standard interfaces: floppy-disk 
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Optional Interfaces 
ZBO processor card; disk drives 

Expansion Sockets 
I (for ZOO cardJ; I for system bus 

Character Sets 
Roman. katakana. graphics; optional: 
hiragana. Greek. Cyrillic. ka n11 

Graphlc.s/Color Resolution 
640 by 200 

Number of Colors 
8 

Other Features 
Time-of-day crock; optional bubble 
memo1y 

Prices fYen Equivalent In Dollars) 
Y=S3400 (entire systemJ 
Keyboardlprocessor Y=sI035 
Color monitor Y =s 860 
Disk drive Y = SI 500 
Z80 expansion card Y=S50 

drives, serial RS-232C ports and 
parallel printer port, color video 
monitor, monochrome video moni­
tor, and audio-cassette tape. A DIN 
jack labeled ANALOG I provides at 
least two analog input ports that can 
be read from BASIC or assembly­
language software. These ports can 

The Fujitsu FM-B's 
multiprocessor division 
of labor shows up in 

speed. 

be used, for example, for connecting 
game paddles or a joystick. There is 
also a 10-position DIP switch for set­
ting various default parameters such 
as data rate and parity format for the 
remote-terminal mode. 

Inspecting the Interior 
Inside the keyboard/processor 

module, several surprises await you. 
Fi rst, it has three microprocessors! 

Two are 8-bit 6809s, one serving as 
the central processor with the other 
dedicated entirely to handling video­
display functions. The third one, a 
4-bit microprocessor (a Fujitsu 8841), 
handles keyboard scanning. This 
d ivision of labor means that the main 
processor is somewhat less taxed than 
in single-processor designs. This 
shows up in speed. The FM-8 was the 
fastest of the six computers reviewed 
here in a BASIC benchmark test that 
will be described later. 

The main bank of random-access 
read/write memory is composed of 
eight 64K-bit memory chips, yielding 
64K bytes. An additional 48K bytes 
of memory store the high-resolution 
video bit map composed of twenty­
four 16K-bit chips. 

Also taking up a significant area on 
the printed-circuit board (in the lower 
left-hand corner) are 16 integrated­
circuit sockets, visible in all their 
bright-blue glory in photo 14. These 
were empty in our unit, but are in­
tended to hold up to 16 ROM (read­
only memory) chips. These ROMs 
provide the FM-8 with an amazing 
capability-an extra character set of 
8500 characters! Approximately 8000 
of these are Chinese-derived kanji 
characters; the remaining 500 include 
complete alphabets (uppercase and 
lowercase) of Cyrillic (used for Slavic 
languages, including Russian), Greek, 
Roman, and hiragana characters, 
plus some special symbols. Due to the 
intricate detail of the kanji picto­
graphs, the auxiliary characters are 
formed in a 16 by 16 dot matrix, and 
are thus roughly twice the size of the 
ordinary characters. This character 
set is accessed from BASIC with the 
PRINT (x,y),A statement, where A is 
the hexadecimal address in ROM of 
the character desired; a table in the 
user's manual gives addresses for all 
the characters. Presumably, you 
could make your own ROMs contain­
ing characters for Arabic, Hebrew, 
APL, or whatever you likel 

And if three microprocessors aren't 
enough, an optional Z80 processor 
card is available. It appears that this 
card is required to drive the alternate­
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Photo 14: Inside the keyboard of the FM-8. Visible in the lower left are 16 ROM sockets 
for tlie alternate-character-set ROMS. 

Figure 3: An excerpt from the Fujitsu FM-8 Japanese-/anguage tutorial BASIC manual, 
i/lustrating the ON...GOTO statement. Tlte manual contains many such elegant and 
humorous drawings that are used to teach programming in BASIC. 
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character ROMs, but it apparently 
can be used as a general-purpose pro­
cessor as well, since CP/M and other 
ZBO software are available for the 
FM-8. 

BASIC Interpreter 
Before we describe the software's 

capabilities, we want to praise who­
ever wrote the tutorial BASIC man­
ual. Even though we could not read 
all of it (our edition is in Japanese), 
we were impressed by the simplicity 
and humor wi th which it teaches pro­
gramming. (It is reminiscent of Roger 
Kaufman's A FORTRAN Coloring 
Book.) It is sprinkled liberally with 
good programming examples and 
amusing illustrations, like the one 
shown in figure 3, depicting the 
operation of various BASIC key­
words. The other two manuals that 
come with the FM-8 (system-ref er­
ence manual and BASIC-reference 
manual) also appear to be quite good 
(as far as we can tell). 

The FM-8 dialect of BASIC (called 
FBASIC) is in many ways similar to 
some of the other BASICs reviewed 
here, supporting most of the same 
text., graphics, and 1/0 keywords as 
the others. It does have a few extra 
capabilities, however. 

Of the graphics statements avai l­
able, most notable is the CONNECT 
(x1,y1).(x2,y2), .. .,(xn,yn) statement. 
This statement draws a connected line 
segment through the points indicated, 
and can be used, for example, to 
draw polygonal outlines. Since most 
of the computers reviewed here have 
a polygon-fill command (PAINT), it 
is surprising that the FM-8 is the only 
one with a single command to draw 
an empty polygon (on all the others, 
you must use LINE commands in a 
loop to draw the line segments of the 
polygon ). With the CONNECT com­
mand, it takes only two program 
stat eme nts to draw a filled 
polygon- you CONNECT it, then 
PAINT it. 

Another unique keyword is SYM­
BOL, which provides the FM-8 with 
the unique ability to write multiple-
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size text. The syntax of the statement 
with all possible parameters is: 

SYMBOL (x,y),string,x-scale, 
y-scale ,color, rotation 

The x- and y-scale factors cause the 
characters printed to be scaled in size 
(independently in each axis, if de­
sired) and rotated (by multiples of 90 
degrees). This is very handy for label­
ing graphs', for example. 

To assist in programming, FBASIC 
has a MERGE command, which 
allows the combining of two or more 
programs from disk into one large 
program. Another command bears 
the somewhat whimsical name of 
UNLIST. We still aren't sure exactly 
what this does. Issuing the command 
UNLIST 50, for example, causes the 
program currently in memory to 
become unlistable starting at line 50. 

(It still runs normally, though.) Thus, 
it seems that the command might be 
similar to the SECURE command on 
the Canon CX-1. Unfortunately, 
there doesn't seem to be a way to 
undo an UNLIST. 

Also quite useful is the ANPORT 
function, which reads an analog input 
port, does an 8-bit AID conversion, 
and returns a value in a BASIC 
variable. 

Bubcolll80 


Photo 15: The BubcomBO's high-resolution monitor has a contour at tl1e bottom tl1at 
lets it fit snugly against tlie keyboard/processor enclosure. Slots in the top of tlie key­
board enclosure accept bubble-memory cartridges. 

Bubble memories-are they the 
wave of the future or a vestigial rem­
nant of a technological dead end7 In 
the past year, three American manu­
facturers have pulled out of the 
bubble-memory business. On the 
other hand, several Japanese manu­
facturers are putting bubble memo­
ries into personal computers, either as 
standard equipment or as an option, 
in what may be either an attempt to 
stimulate a lackluster market or an 
anticipation of wonders to come. 

A computer that offers bubble 
memory as a standard feature is the 
Bubcom80 (see photo 15), a Z80­
based machine developed jointly by 
Fujitsu, one of the Japanese manufac­
turers of bubble memories, and Sys­
tems Formulate Corporation, a com­
pany founded by former Fujitsu 
employees with that company's en­
couragement and blessing. 

But bubble memory is not the only 
attraction of the Bubcom80. Let's 
take a look at some of its other vir­
tues first. 

Hardware 
The main keyboard/processor 

module offers a remarkable collection 
of features for the price. It has all the 
features that are standard on the 
Japanese computers: separate numer­
ic and editing keypads; user-pro­
grammable function keys; RS-232C 
serial interface; and Roman, 
katakana, and graphic input. It also 
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Apple to IBM Electronic SO, 60. 
75 Typewriters Interface • 
Reads IBM keyboard in parallel 
with Apple keyboard • Sup­
ports the IBM code !unctions 
using an escape sequence • 
Types al about 13 characters per 
second • Prints from Integer 
or Applesoft programs • Sup­
ports the "Control I Number N" 
parallel line length mode se­
quence • Has switch selec­
table upper/lower case 1/0 60. 
66, 78 contfnuous from feed 
page lengths, 40+video, 80, 95, 
132 character line lengths 

Suggested price S225.00 

TIMECARD Ill© 
MuIii-function time ulllity for the 
APPLE Ill computer system. 
Contains the yearofthecentury. 
the month. the date, the day of 
week, the hour, the minute. the 
second. • A countdown timer 
with a range of one millisecond 
to 999 hours, 59 minutes. 59 
seconds. 999 milliseconds • 
Selectable t 2 or 24 hour time 
lormats • Diagnostic error 
reporting • Fully compatible 
with the APPLE SOS operating 
system 

Suggested price $195.00 

Circle <429 on lnqulry card. 

MODEL 150 TYPE 
AHEAD BUFFER 
• Upto40charactertypeahead 
capability • Enter commands 
or data while your Apple Is pro­
cessing previous instructions 
• Compatib le with all Apple 
computers, keyboards and 
software • No cuts - no 
jumpers - no software patches 
required • In eludes complete 
instructions for qu ick and easy 
installation 
Suggested price $49.95 

ASOO© FLOPPY DISK 
CONTROLLER 
• High speed DMA transfer of 
data (1 micro-second/byte) • 
Documenlation provided - in­

c I ud es theory o f operation . 
schematics and diskelles • 
Uses all standard Apple DOS 
commands (OPEN. CATALOG. 
LOCK . DELETE. LOAD. etc .) 
except for INIT which has been 
improved and enhanced in a 
Vista format routine • Com­
patible with Apple DOS 3.3. 
Pascal1 .1 and CP/M2.2 (with lhe 
280 soil card by Microsoft) • 
21< x 8 PROM contains Autoboot 
functions and all eight - inch 

lropPy driver code allowfng 
complete compatibility with 
Apple DOS 3.3 

Suggested price SS9S.OO 

PROM DEVELOPMENT 
SYSTEM© 
• Menu driven program de1tel­
opment monitor • Programs 
2708, 2716, 2532. 2732and 48016 
EPROMS • Simulates PROM 
rrom RAM 4K • Data and ad­
dress interlace lor operator 
location and control • Com­
plete user documentation 

Suggesled price $495.00 

VISION 80 
• Full upper and lower case 
character with 3 dot descenders 
• 9x10 dot matnx per line U.S. 
(9x11 Europe) • 128 ASCII 
character set • BASIC. FOR­
TRAN and Pascal languages 
supported • Z80'" and CP/M'• 
comtible • Compa t ible wi th 
all standard Apple' " peripherals 

COMPANY. 
INC.VistaCOMPUTER 

~opyrlghl 1931 VIiie Comjlu1er Comp•nv. Inc. 
"A~I• Compyter C0<np1nv. Inc 

Shilt and lock for upper and 
er case • Source swllches 

tween 40x24 and 80x24 soft­
ware and hardware • Rated 111 
video card by Softalk and Call 
Apple 

Suggested price $395.00 

VISION 40 
Softscreen programmable char­
acter/generator card for the 
Apple II computer • Allows 
use of DOS tool kit upper/lower 
case character sets in Apple 40 
co1umn mode • Permits crea­
tion of new alpha/numeric and 
graphic characters under Am­
inatrix • Ideal for non-English 
language applications • 
Compatible with most popular 
word processing software pack­
ages 

Suggesled price $195.00 

VISION 20 
• Cost effective • Compat­
ible with the latest Apple II • 
Complete easy to follow instal­

lation guide • 120 day war­
ranty • Immediate delivery 

Suggested price $29.95 

1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 
'-O~glilll lleMlf'cll. lllQ 
-OeslQned by Bcwtronl• 



At a Glance 
Name 
Bubcom80 

Distributor 
Sys lems Formulate Corporation. U.S.A. 
231 -E Sou th Whisman Rd. 
Mountain V iew. CA 940 4 l 
1415/ 969-7499 

Dimensions (Inches) 
3% by I 7~ by I2v. 

Microprocessor 
zao. a-bit 

Size of User Memory 
641< bytes 

Number of Keys 
99 

Number of Function Keys 
8 de finable. 8 defined 

Standard Interfaces 
RS-232C: audio-casmte tape; 
monochrome video monitOf; RGB color 
monitor; printer; expam1on bus; j oysticks; 
two bubble-mt'mo1y controUt'rs 

Optional Interfaces 
Floppy-disk drives: high-resolu tion graphics 

Expansion Sockets 
I /systems bus) 

Character Sets 
Roman. ka takana. user·detinable graphics 

Graphics/Color Resolution 
I 60 by I 00 lstandardJ; 640 by 200 
!optional/ 

Number of Colors 
8 

Other Features 
Time-of-day clock with oaueiy backup; 
speaker with music macroinmuction.s 

Prices 
Keyboard/processor s1550 
RGB color monitor s l 400 {with expan~ion 
box) 
Disk drrve s 1275 I + S450 for rnterface 
board) 

Japa~Comporer5-------------­
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offers a set of eight keys for single­
key entry of system commands 
(LABEL, FILES, INIT, STOP, CLS, 
EDIT, LIST, and RUN ). 

Connectors are included for both a 
light pen and joysticks. The numeric 
keypad, in addition to the 10 digits, 
includes a 000 key to facilitate the 
entry of large numbers. A loud ­
speaker can produce tones (with pitch 
manipulated by instructions written 
in a sort of sublanguage similar to the 
BMC's MML) to provide rudimentary 
music. And, of course, it has sockets 
for bubble-memory cartridges . One 
socket comes as standard equipment; 
the second is a $175 option. 

The keyboard enclosure is a litt le 
larger than the keyboard itself, mea­
suring 44.5 by 10 by 30.5 cm (171/z by 
37/s by 12 inches). Except for a sheet­
metal bracket on the rear, which 
houses the power supply, the enclo­
sure is all plastic. Apparently, its in ­
terior has been sprayed with con­
ductive paint to provide electromag­
netic shielding. If you push in two 
plastic tabs under the front edge of 
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the enclosure, you can tilt up the key ­
board for access to the circuit board 
inside. 

Space inside the case is understand ­
ably tight. The main printed-circuit 
board holds the 280 microprocessor 
and associated circuitry, 64K bytes of 
main memory, the read/write mem-

Bubble memory is not 
the only attraction of 

the BubcomSO. 

ory for the user-definable graphic­
character set, a counter-timer inte­
grated circuit, various interface chips, 
and some rather large custom inte­
grated circuits, whose function we are 
unsure of. A small area (about 2.5 by 
7.5 cm, 1 by 3 inches) of largely un­
used plated-through holes in the 
board is something that an ambitious 
user might be able to use for patches 
or custom circuitry. 

Three other circuit boards are 

suspended from the keyboard 
backplane. Two of these are attached 
to sockets for the bubble-memory 
cartridges; the third contains circuitry 
that we assume scans the keyboard 
and/or operates the bubble memory. 
One of the mystery circuits on the 
board is an 88-pin monster with two 
rows of pins along each side of a 
square package. 

Software 
The Bubcom80 can use nearly all 

64K bytes of its memory-address 
space for read/write memory be­
cause, aside from its bootstrap 
loader, no ROMs for a BASIC inter­
preter or an operating system are tak­
ing up address space-you must boot 
the system by loading the operating 
system and interpreter into user mem­
ory either from bubble memory or 
from cassette tape or disk storage. 
This, of course, gives more software 
flexibility than the ROM BASICs-a 
sophisticated user who wants to run 
assembly-language programs or some 
language other than BASIC need not 
sacrifice address space to a BASIC in­
terpreter. 

The system we tested came with 
two versions of BASIC. The standard 
BASIC, which apparently does not 
support some of the high-resolution 
graphics features, left 29, 710 bytes of 
memory free; the extended BASIC. 
which does support the high-resolu­
tion graphics, left 23,610 bytes of 
memory free . The system specifica­
tions indicate that the CP/M 
operating system will also be 
available for the Bubcom80, although 
we did not have a copy. 

The extended BASIC (yet another 
Microsoft product) has several partic­
ularly useful keywords (see table 5). 

The most notable one is MENU- a 
real boon to anyone who wants to 
write programs with menus for select­
ing options. It allows a program 
writer, with a single statement, to dis­
play a menu of labels anywhere on 
the screen. When the statement is exe­
cuted, the labels are displayed on the 
screen and the cursor blinks on the 
bullet in front of the first menu item. 



Good 
Company
fora 
Hard Disk 


Hard disk usage is starting to boom. 
Computer owners are demanding instant out­
put and more flexibility in order to take 
advantage of today's advanced computers. 

Great Plains Software, in anticipation of 
these growing needs, created a comprehensive 
hard disk accounting/management system 
for progressive businesses who expect to grow. 

Immediate response at your fingertips - a 
complete data base of every journal entry 
posted during fiscal year, CRT display of 
accounts payable, accounts receivable, cus­
tomer and vendor records. Other features 
include budgeting, payroll, inventory, plus 
much more. Great Plains Software systems 
expand with your company. Built-in password 
keeps all information private and confidential. 
Documentation manual includes easy to follow 
step- by-step procedures. Screen display/ 
manual cross reference simplify operation. 

Great Plains Software is designed speci­
fically for businesses requiring in-depth results 
today and anticipate a growth potential in the 
future. 

Your computer store has the details on 
Great Plains' advanced hard disk software 
systems - or for persona l service, call (701) 
293 -8483. 

OVERALL A/P 
- Password privacy system - Up to 9999 vendo rs 

stBndard - Instant sc reen inqu iry 
- Written in UCSD Pascal• - Automatirnlly posts to G/L 
- Hard disk or ien ed PAYROLL 


*TM UC Regents - Up to 9999 employees 

- Up w 25 deductions per
G/L 

employee- Al l entries on li11e entire fi scal 
- Withholding computedyear 

- Flexible format f inancial - Prints W2 . 9 41 & checks 

statements INVENTORY 
- l.omparative income statements - FIFO, LIFO . standard cost, 

weighted moving 11ver11geor i\/R 
serial number valuation- Up to 9999 c ustomers 

- 5 price levels per part- Profit by customer, customer 
- Concise report including profit type, sa lesma n and stllte 

by p3rl and line - Open item or bal a11ce forward 
- Point o f sale "cash register"- !11stan screen inqu iry 

program in cluded- Automatically posts to GIL 

Advanced Software Sy tems 

for Today and Tomorrow 


GPS 
Great Pia ins Software 


123 15th Street N., Fargo, N.D. 58102 

(701) 293-8483 


Circle 187 on inquiry card. 
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MENU(hor, vert)spaclng ''/abe/1". " /abe/2" ... GOTO Address 1,Address2 ... 

ME NU(hor,vert)spaclng ''/abe/1" ," /abe/2' ' ... GOSUB Address1 ,Address2 ... 

-Displays a menu of labels, starting at (hor,vert), with number of lines between 
labels set by spacing parameter. Cursor flashes In front of first label: pushing space bar 
advances cursor to next line: typing RETURN causes a branch o appropriate address or 
subroutine. 

OPTION BASE 0 
OPTION BASE 1 

-Specifies the start ing value of array ind1ces. 

Table 5: Useful Bubcorn BASIC statements. 

Photo 16: The Bubcom color-console/expansion box has slots for four 30..5-cm 
(12-inch) circuit boards. 

If you hit the oversized RETURN key, 
the program branches to the subrou­
tine or address associated with the 
first label; if you hit the space bar, the 
cursor drops down to the next label 
on the menu. Hitt ing the space bar 
when the cursor is in front of the last 
item on the menu sends it back to the 
first item on the list. 

The BC834 console color video dis­
play with expansion box, shown in 
photo 16, is a bit expensive, but it of­
fers more than most displays. The 
40.6- by 40- by 37.S-cm (16- by 
153/t- by 14%-inch) high-resolution 
color CRT (cathode-ray tube) · sits 
directly above the expansion box, 
which connects to the system bus and 
contains slots for four 30.5-cm 
(12-inch) circui t boards. 

The back of the console has some­
thing more computer manufacturers 
should provide: a switched set of four 
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AC power out lets. Thus, you need 
not hunt around for extension cords 
and spare outlets to handle your com­
puter and all its peripheral devices. 
You plug one cord into the wall and 
plug everything else into the switched 
outlets. You can then turn all com­
ponents on or off together with a 
single switch. 

The bottom front of the BC834 is 
recessed so that the keyboard/pro­
cessor module can nest le snugly 
under the screen. In fact, it must fit 
snugly; the flat cable that connects 
the expansion unit to the back of the 
keyboard is no more than 7.5 cm (3 
inches) long. This makes the system 
very difficult to plug together; you 
need skinny fingers and lots of pa­
tience to place the edge connector 
correctly and push it home. 

Both the high-resolution graphics 
board and the floppy-disk-controller 

board go into the expansion box. 
While the connections to the floppy­
disk board are straightforward, the 
connections to the graphics board are 
a little bit complicated-the graphics 
board plugs into the system bus in 
front and has two unmarked DIN 
connectors that poke out through 
holes in the back of the box. To in­
stall the board, you must run one 
cable from the back of the keyboard 
to the input DIN connector on one 
side of the graphics board and run 
another cable from the output DlN 
connector to the display input. A few 
labels on the connectors would be 
very helpful; as it is, you cannot con­
nect the system correctly without 
consulting the diagram in the user's 
manual . 

Without the high-resolution board, 
the processor's output can be con­
nected directly to the display input. 
This mode of operation provides a 
graphics resolution of 160 by 100 
pixels. 

With the extra display memory on 
the high-resolution board, the resolu­
tion is 640 by 200 pixels, and the col­
or of each pixel can be specified in­
dividually. The high-resolution dis­
play is organized as three separate 
conceptual planes, one each for red, 
blue, and green. When you clear the 
high-resolution screen, the three 
planes are erased sequentially, rather 
than simultaneously. The effect can 
be startling. 

The main processor memory pro­
vides for a fourth character plane, 
which allows text to be displayed on 
top of the graphics plane; the text can 
be written, scrolled, or erased with­
out disturbing the picture drawn on 
the graphics plane and underneath. 
Thus, you can list a graphics program 
on top of the display it creates to 
compare cause with effect. 

Graphi cs keywords include 
PAINT, LINE, and CIRCLE, and a 
graphics macro language similar to 
that of the BMC is provided. Some of 
the graphics operations proceed slow­
ly, particularly the PAlNT routine. 
But the display is bright and lumi­
nous- figures drawn against a black 
background appear to floa~ in space. 



New direct-connect 

MODEM Microboard. 


RCA Solrd State headquarlers: Somerville, NJ. Brussels. Sao Paulo. Hong Kong. 

CDSIV 

Development 


System 


Auto-dial, auto-answer RCA 
MODEM Microboard adds data 
communications to your 
board-level computer system. 

You don't need a separate 
modem when you use the new 
CMOS Microboard MODEM with 
your board-level computer system. 

Just plug it into the Microboard 
Universal Backplane, connect it to 
your phone line, and you're ready to 
transmit or receive data. 

FCC-approved for direct connect 
to phone lines, the CDP18S653 

provides auto-originate and auto­
answer modes for unattended 
operation. Other features include: 
• 	 300 baud FOX or 1200 baud HDX 

operation 
• 	Touch-tone or pulse dialing 
• 	 Dial-tone and busy-tone 

detection for tandem dialing 
• 	 Busy-tone detection permits 

repeated dialing 
Ideal for any remote data 

acquisition applications. 
Because our MODEM Micro­

board offers you the CMOS benefits 

of low power and -40° C to +85° C 
operation, it is the ideal solution tor 
gathering data at remote locations. 

And the MODEM is supported by 
our large and growing family of 
CMOS Microboard products and 
development systems. 

So if you want to turn your phone 
into a data communications center, 
pick it up right now and call 
(800) 526-3862. 

Or contact any RCA Solid State 
sales office, representative or 
distributor. 

Circle 292 on Inquiry card. 
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Photo 17: Each Bubcorn bubble-memory cartridge holds 32K bytes. The wltite slide is a 
write-protect key. 

Floppy-Disk Storage 
The Bubcom80's floppy-disk drive, 

unlike the others reviewed here, uses 
double-sided IBM -format soft­
sectored 8-inch floppy disks. Each 
disk can hold a whopping 1.2 
megabytes, and if one drive is not 
enough, up to three more can be 
daisy-chained to the first one. But in 
spite of its capability, the vertically 
mounted drive unit takes remarkably 
little space-it is only 18.4 cm wide, 
36.8 cm high, and 40.6 cm deep (7 1/ 4 

by 141/z by 16 inches). 
Curiously, a battery-backed-up 

real-time clock is on the disk­
controller board. (When we started 
the system, the Bubcom80, like the 
BMC, displayed the correct time, but 
it was set for the Tokyo time zone.) 

Bubble Memory 
What about the bubble memories? 
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How do they work and what do they 
do7 

The bubble-memory cartridges, 
shown in photo 17, are black plastic 
rectangular packages about the size of 
a small match box-6.0 by 4.5 by 2.0 
cm (1.8 by 2.4 by 0.8 inches). On 
each one is a little white plastic slide 
switch that can be used to write­
protect the data on the front of each 
cartridge; a black plastic window at 
the bottom front of the cartridge 
covers the metallic contacts on the 
bottom and slides out of the way 
when the cartridge is shoved into one 
of the sockets. You release the car­
tridge from its socket by pushing a 
lever on the side of the socket. 

Inside each cartridge, circuitry 
creates magnetic domains-bubbles 
- and moves the patterns of bubbles 
along circular loops. The data cannot 
be accessed in a completely random 

fashion, in the way that data in main 
user memory is. To reach bits at the 
far end of a loop, you must cycle the 
intervening data past the read ele­
ment, just as you must pass over sec­
tors 1 through 15 before you read sec­
tor 16 on a disk. But because there is 
virtually no inertia to overcome when 
moving the bubbles, the average ac­
cess time needed to read or write a 
given set of data is much less for a 
bubble cartridge than for a disk. (For 
more information, see A. I. 
Halsema's article "Bubble Memories: 
A Short Tutorial," June 1979 BYTE, 
page 166 .) 

Since the bubbles remain intact in 
the medium when power is removed, 
bubble cartridges can be removed and 
stored just the way disks can. The 
bubble cartridges supplied with the 
Bubcom80 machine we evaluated 
each hold 32K bytes of data, but Fu­
jitsu, the manufacturer of the car­
tridges, promises that 128K-byte car­
tridges will be available in a year. 

From the user's viewpoint, the bub­
ble cartridges act just like disks. The 
software pretends that the two 
bubble-memory controllers are disk 
drives 1 and 2; the disk drives are 
considered drives 3 through 6. All the 
BASIC commands for disks, LOAD, 
SAVE, OPEN, CLOSE, etc., work 
the same for the bubble memories. 

Two LEDs, labeled BUSY and 
READ ONLY, tell you when the bub­
ble memory is in operation and when 
you are trying to write to a cartridge 
that is write-protected. The most 
noticeable difference is the speed of 
operation. Because there are no 
motors to start and bring up to speed, 
and no heads to move, the bubble 
memories are much faster. 

Why Use Bubble Memory? 
One disadvantage of the bubble 

cartridges is the price, currently $175 
for a 32K-byte bubble cartridge; stan­
dard BASIC in a bubble cartridge 
costs $200, as opposed to $25 on 
cassette tape and $50 on an 8-inch 
floppy disk. Whether the prices come 
down substantially will undoubtedly 
depend on how widely used bubble 
memories become. On the other 
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Your guide to the 
world of microprocessors. 

The Micro-Professor™-A low cost tool for 
1ear1ning, teaching and prototyping. 

system whose extensive teaching courses. SSB-MPF 
But the Micro-Professor is speech 

• ZEIO is a lrademark 01 Zllog Inc. much more than a teaching Synthesizer 
Board S129 

A 

device. With it you can do bread­
boarding and prototyping, de· 
signing your own custom hard· 
ware and software applications 
with zao,8080 and 8085 compati­
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 

Multitech Electronics Inc. 
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EPB-MPF 
EPROM 
Programming
Board $169 
For all+ 5V 
1 KB/2KB/ 
4KB EPROMs. 
Read/Copy/List/Verify 
Cap ab ii ity. 

BASIC·MPF 
Tiny Basic S19 
2KB BASIC interpreter with hardware ,,,,,,. 
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Here in one attractive package 
and at a price of only $149.00 is a 
zao· based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and sot tware 

manual gives you detailed 
schematics and examples of pro­
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi­
neering and computer science 

sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details. 
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hand, the bubble-memory controllers 
are much cheaper than disk drives. 

The greatest advantage of bubbles 
over disks is the shorter data-access 
time. Then, too, in certain en­
vironments- abrasive, dusty at­

mospheres, for example - bubble 
memories could be expected to be 
much more reliable than disks. Thus, 
certain applications exist even today 
where the bubbles might be preferred 
to disks. Whether bubble memories 

Comparisons 


will replace disks in more widespread 
applications depends on how quickly 
and how far their prices drop. Never­
theless, the Bubcom80 remains an in­
teresting adventure into this new 
technology. 

I 800 11800 
Test (MBASIC) (Oki BASIC) Canon NEC Bubcom Fu ji lsu Hi la chi 

1. FOR... NEXT 9.7 9.7 15.5 9.4 12.5 8.9 i 2.8 

2. 10 REMs 46.3 22.1 21.5 27.8 30.2 24.0 26.9 

3. IF A>B 22.3 23.4 32.8 28.9 30.3 24.2 35.8 

4. A +B 23.5 25 .1 28.2 25.9 32.4 27.7 40.6 

5. A•B 28.9 32.8 47.2 32.3 42.5 30.3 49.8 

6. AJB 34.4 40.6 1:15. 40.8 52.5 38.4 52.0 

7. AI B 2:49.3 3:52.2 15:57.6 3:17.5 4:57.1 2: 14.8 4:15.7 

8. SIN(A) 1:26.0 1:50.0 5:55.2 1:43.0 2:23.5 1:15.3 2:1 .1 

9. LOG(A) 1:32.3 1:56.7 10:25.0 1:30.4 2:35.6 1 :08.4 1 :56.9 

10. ON ...GOTO 22.2 23 .4 24.6 20.8 30 2 21.1 30.1 

1. GOSUB 18.6 15.9 17.5 15.0 19.9 14.8 21.8 
12. INT 23.3 25.0 24.8 25.3 32.4 25.8 35.9 

13. MIO$ 25.3 29.8 3 1.0 30.2 38.3 28.4 41.4 

14. R 0 29.6 33.5 2:04.0 31.7 43.5 26.4 43.8 

15. CHR$(X) 21.0 21 .6 24.4 21 .7 27.9 19.8 32.0 

16. Sieve 2:44.5 2:56 .7 2:35.3 2:44.5 3:48.9 3 :1 0.0 4:5 1.8 

Table 6: Results of tlie benc11mark comparison of the six Japanese computer systems. The tests were nm twice on the BMC ifBOO, 
once with each BASIC interpreter. The simple operations in the left column were repeated 5000 times; the prime-number-finding 
sieve was tlie most complicated algorithm in the test. 

This completes our individual sum­
maries of the features of the six 
Japanese computers. 

But what about performance com­
parisons, especially speed of program 
execution? How fast do they execute 
the same BASIC program? Since ex­
ecution speed depends on many clif­
f erent things, such as the type of 
microprocessor, clock rate, and effi­
ciency of the language implementa­
tion, it is not easy to predict how a 
system will perform in this respect. 

To compare these six computers, 
we ran a comprehensive set of 16 
benchmark programs. The results of 
these comparisons are shown in table 
6. Each benchmark tests one feature 
of BASIC, typically using a program 

to do 5000 iterations of a simple 
operation (such as C=A•B). The on­
ly exception to this pattern is bench­
mark 16, which is a program to find 
all prime numbers less than 10,000 
using a simple sieve algorithm. 

Without attempting to draw too 
many conclusions from these data, 
we can safely say that the Fujitsu 
FM-8 is the fastest of the computers, 
followed closely by the BMC if800. 
This is not surprising because of the 
FM-8's multiprocessor architecture. 
The Ca.non CX-1 is usually the 
slowest of the six, except in a few 
cases where the Hitachi is slower. 

Additional data for comparison 
can be found in the "At a Glance" 
boxes accompanying this article. 

Data on the floppy-disk drives ap­
pears in table 7 on page 102. 

Conclusions 
The Japanese penchant for high 

quality and flexibility is readily ap­
parent in these computers. The key­
boards are durable and have many 
keys (usually including program­
mable ones). The video displays are 
either green-phosphor monochrome 
or color RGB- (red, green, blue) input 
monitors for crisp 80-colu mn 
displays. The standard BASIC inter­
preters have many language exten­
sions for supporting peripheral de­
vices and usually contain a few 
abilities not found in most com­
puters. 
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Transparent Operation-Visible Resu 
The graymatter is available in 5, 10, 15 & 20 Mbyte storage 011.a. 

Contact Your Local Computer Dealer for more Information. 

Dls~rlbuted by: 



GEE, I WISH I J..IAD 
MOR£ MEMORY. 

japa~5e Computer5---------------­

~ 
~ 

BMC Canon Hitachi NEC Fujitsu Bubcom 

Drive size (inches) 5 •1. 5'A 5'!. 5'!. 51;; a 
Number o! drives 2 2 2 2 2 1 
Sides/disk 2 2 1 1 2 2 
Tracks/side ? ? 39 34 39 76 
Sectors/track ? ? 16 16 16 26 
Bytes/sector ? ? 128 256 ? ? 
Total bytes 280k 320k 81k 139k 32Bk 1.2M 

per disk 
Price per drlve not applicable .$1354 $1295 $1500 $1275 
Price/interlace card $450 

Table7: Comparison chart of the six units' floppy-disk systems. Some specifications 
were not known at the time of this writing. 

Prices for these computers may 
seem a bit high, and they would seem 
higher still if we factored in import 
and export costs and a less favorable 
yen/dollar exchange rate. But you 
must remember that these prices in­
clude many capabilities {both hard­
ware and software) that are not stan­
dard on most American computers. 
All these machines, for example, have 
user-definable function keys and full 
numeric keypads, in addition to the 
standard typewriter keyboard. Most 
of them have simple commands that 
allow them to serve double duty as a 
remote terminal for another com­
puter. This should be considered 
when comparing these machines to 
other currently available personal 
computers. 

The six computers have a 50/50 
split between use of the 6809 and 280 
microprocessors. The Fujitsu FM-8 
uses three microprocessors (two 
6809s plus a 4-bit 8841 ). Thus, it has 
an inherent speed advantage over 
most of the others. Otherwise, 
neither the 6809 nor the 280 machines 
have a dear-cut speed advantage. 

While individual system modules 
are all we11 designed, at least some of 
the manufacturers have paid inade­
quate attention to how the compo­
nents fit together. Cables are too 
short, connectors are difficult to in­
sert and remove, and the systems will 
not readily fit onto a crowded desk 
top or laboratory bench. Not every­
one wants the display directly behind 
and above the keyboard. 

Because most of the BASIC inter­
preters (all except Canon's) were writ­
ten by Microsoft, the versions of 
BASIC are very similar. It is never­
theless noteworthy that many key­
words and features not found in most 
American machines are common to 
all Japanese computers. (An excep­
tio.n is the new IBM Personal Com­
puter, which has a Microsoft BASIC 
system that resembles the ones in the 
Japanese machines.) 

Although we have not really ad­
dressed the problem here, it is ap­
parent that one major problem the 
Japanese manufacturers will have to 
address in penetrating the American 
market is documentation. Most 
Americans have experienced the 
atrociously translated instructions 
that come with many cheap Japanese 
toys and consumer goods, and they 
are likely to be very critical of in­
structions that are badly translated or 
confusing. Money allocated by the 
manufacturers for producing polished 
translations of software and hard­
ware manuals would be well spent. 

Will Japanese personal-computer 
manufacturers gain a significant por­
tion of the market in North America? 
It's anybody's guess. Their prices may 
be slightly high, but they offer quali­
ty, along with a mix of features not 
found in domestically produced ma­
chines. And, as the automakers 
found, entrenched American com­
petition may not be a significant im­
pediment. • 
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LETTER-PERFECT PRINTER 

DOUBLES AS DATA CRUNCHER. 


Print two ways... correspondence quality and high speed data processing. 
Now priced under $2000! 

The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix do I pattern for high quality correspondence 
printing; or, !Hp a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
ii generates reports at time-saving throughput rates 
reach ing 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1805 is the latest evolution in the popular and 
proven T-1000 series of serial printers. As such, the 

T-1805 offers the same quality construction, high reliabil­
ity, ease of operation and operator conveniences. Plus, 
for the benefit of the office crew, the T-1805 is exception­
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 

There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 

MannesmannTally, 8301South180th St reet, Kent, WA 
98031 . Phone (206) 251-5524. 

Printers for the long run. 

A 
NCC HOUSTON TALLY JUNE 7-10 
BOOTH 6100 
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In three short years, TeleVideo 
became the number one independent 
supplier of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build­
ing terminals with more performance, 
reilability. features and f nctions than 
the competition. 

But at a lower price. 
Now TeleVideo has entered the 

even more competitive icrocomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy: 

By providing big system perfor­
mance and features. And TeleSolutions 
-a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low perlormance personal computers. 

TELE.VIDEO'S TS 802 

ANDTS802H. 


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 ZSOA microprocessor 

with 64K bytes of RAMmain memory 
-enough memory to handle most 
business applications. 
• 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 million bytes of 

• And a high speed port for plug-in 
expansion to a larger multi-user. multi­
tasking Te eVideo comp ter system. 

But suppose you need more stor­
age. TeleVideo's next model up, the TS 
802H, gives you all the same features 
of the TS 802. But instead of two floppy 
diskettes, it uses one floppy diskette 
and a 5)4 inch Wmchester hard disk to 
give you 10 million bytes of unfor­
matted storage capacity-10 times the 
storage for only twice the price of the 
TS802. 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than just single-user, stand alone com­
puters. 

When it's time to expand, simply 
plug them into TeleVideo's more pow­
erful TS 806 or TS 816 m !ti-user, 
multi-tasking systems. The TS 802s 
then become intelligent, 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. Ea.ch 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. 

TELESOLUTIONSJ"' 

THE SOFTWARE PACKAGE 

THAT GIVES YOU MORE. 


Instead of offering you just a business 
microcomputer, TeleVideo is offering a 
computer and software package 
called TeleSolutions. And instead of 

---~~ offering you just any soft· unformatted storage capacity. ware, TeleSolutions
• A high resolution, non-glare offers you the

video screen with detached key­ most popular.
board- just two examples of our most versatile
innovative. ergonomic computer software: 
design. MicroPro's® 

~ • Two R232C serial , word proces­
~ ports for a printer ·~·~~singWordStar™and modem. :..~ and business 

planning 
CalcStar~ 

Whether you 
own asmaU 

business, manage a 
department in a company. 

or are your organization's DP manager, 
the combination of TeleVideo com­

puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you'll need. 
If you do require more software, our 
CP/M operating system allows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3.495* or TS 802H at $6,995~ 
TeleVideo includes WordStar and 
CalcStar for a special price of $500 ­
a savings of nearly $300. 

WORLDWIDE SERVICE. 
TeleVideo's small business com­
puters are serviced by a professional 
nationwide service network, and 
distributors in the U.S. and in 27 
countries abroad. 

THE BETTER 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 Tele Video's computer 
dealers throughout the world. Sit down 
at a TeleVideo® computer. Study the 
TeleSolutions Package. Even try another 
computer. Compare the features. the 
functions, and the performance. 

And compare the price. 
We don't think you'll find a better 

business solution than TeleVideo and 
TeleSolutions. 

For more information call toll free 
800-538-1780. 

11TeleVided 

r ---------- -, 
I TeleVideo Systems, Inc. I 

Dept.N610A
I 1170 Morse Avenue I
I Sunnyvale. CA 94086 I 
I 

Please send details on TeleV1deo computers I 
and TeleSolutions to: 

L- -------.....l 


I A.ME I 
I TITLE I 
I COMPANY I 
I ADDf1ESS I 
I CITY I 
I SfATE ZIP I 
I PHONE at I I 

~~~~\~~~~~ 1b!1~~~~~ ~1.~:~dkiofr,f.~~~c. 
lnle mol1onol Co<poro11on 
CP/M Ill a reglotered tradem,uk ol D1glla1 Research Inc 
' Prices are suggested re1.1ul e-iccludm<J llpplLcabla s.t.ite 
and local toxe• - Conltnentol US A. Aloslca ond Howo11 
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___Japane5e Computer,___ 


Japan Update 

The semiannual Consumer Electronics Show is on its way to 

becoming a showcase for new computer products. 

Mark Haas 

Managing Editor 


just offering a taste of what they'll be 
showing at next month's National 
Computer Conference in Houston. 
(For an extensive report on what the 
Japanese are up to see "Six Personal 
Computers from Japan " by 
Christopher P. Kocher and Michael 
Keith, page 60, in this issue.) 

Casio's FX-9000P 
Casio has finally released its FX­

9000P personal computer (see photo 
1) which is based on a Z80 look-alike 
microprocessor. Running at 2.75 
MHz, Casie's proprietary processor is 
in a rather unique environment. 
Casio partitioned the user-memory 
area (32K bytes maximum) into 10 
sections. The philosophy behind this 
decision is related to the way memory 
is physically added to the machine: in 
4K-byte CMOS (complementary 
metal-oxide semiconductor) RAM 
(random-access read/write memory) 
packs with three-year battery 
backup. You can write programs to a 
RAM pack and interchange packs for 
different applications. While this may 
sound like a useful way of storing 
programs, keep in mind that each 
4K-byte RAM pack costs $189. Com­
pare this to the Bubcom80's $175 
bubble-memory cartridges, each 
capable of holding 32K-bytes in­
definitely, in a much smaller package. 

The FX-9000P uses a button-type 
keyboard and is limited to 67 keys. 

The Japanese, formidable com­
petitors in many U.S. and foreign 
markets, are making great headway 
into our domestic microcomputer in­
dustry. While a large percentage of 
components of American-made 
microcomputers are made in Japan, 
few microcomputers up until now 
were actua lly manufactured by 

Japanese companies in Japan. This 
situation is rapidly changing, 
however. At the Consumer Elec­
tronics Show, held in Las Vegas in 
January, I previewed several new 
Japanese entries into the United States 
market by Casio, NEC, and Toshiba. 
Some companies were featuring soon­
to-be-available machines; others were 

Photo 1: Casio's FX-9000P personal computer was finally introduced at the January 
Consumer Electronics Show. Using a ZBO look-alike, the basic unit comes with 12K 
bytes of ROM and one 4K-byte CMOS RAM pack with battery backup. RAM is 
expandable to 32K bytes. and a 16K-byte dynamic RAM pack is also available. The 
button-type keyboard contains only 67 keys but allows one-key access to many scien­
tific and statistical functions. The printer is manufactured by Epson . 

106 May 1982 © BYTE Publk~tions Inc 



SYSTEM BUILDERS: 

THINK SOLID. THINK PRICE.THINK CCS. 


Each month, CCS produces, tests, and ships over 
3,000 board -level building blocks. About ten come back 
tor repair. And we're working on that. 

Built like a commodity. Priced like 
a commodity. 

Volume means we keep our prices down. Low 
prices and rel iabi lity mean our customers keep coming 
back for more. 

High performance that works. 
You get all the performance that most systems want. 

Benchmarks prove it. You get the re liabil ity and low 
price that all systems need. 

5-100 in quantity. 
Whether you want to add capability to an existing 

S-100 system, or build a system from scratch, chances 
are you' ll find a solution in the CCS product line. 

Call or write for the CC5 5-100 
product catalogue. 

• 16K STATIC RAM 
• 32K STATIC RAM 
• 64K DYNAMIC RAM 
• SERIAL 1/0 
• PARALLEL I I 0 
• FLOPPY DISK CONTROLLER 
• HARD DISK CONTROLLER 
• Z80®CPU 
• PROTOTYPING BOARDS 
• MOTHER BOARDS 
• MAINFRAME I POWER SUPPLY 

l80 os a regist ered trademark ol Zllog Cori:>0rett0n. 

• • The computeryou 
can build a business 

=m around. 
califoroia Computer Systems, Inc. 
250 Caribbean Drive Sunnyvale, CA 94086 
408 734 5811 Telex 71959 CCS SUVL 
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Photo 2: NEC's PC-6000 computer system was introduced recently in Japan and may be 
brought to this country soon. Shown here is the PC-6001 computer, the Touch Panel 
graphics tablet , and the data-cassette recorder. The keyboard on the unit shown is of 
the button type and allows use of an overlay, but NEC is contemplating the use of a 
keyboard similar to the one used on the PC-8001 before the PC-6001 is introduced into 
this country. The Touch Panel, expected to sell here for less than $200, would mark a 
breakthrough in low-cost graphic input devices. 

Photo 3: A close-up view of the PC-6001 as shown at NE C's suite at the Riviera Hotel in 
Las Vegas. Though the keyboard is of the button type, the feel was very good and not at 
all toy-like. Tlie gray area surrounding the keyboard is a removable overlay which is 
very useful ir1 applications where it is riecessary to redefine the keyboard. ROM packs 
can be inserted in the rigl1t side of the case, and the speaker opening is visible at the 
upper left -hand comer of the case. Both the style and layout of the keyboard may 
change before introduction of the PC-6001 into this country. 
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The display provides onJy 16 lines of 
32 characters in the text mode but 
offers 256 by 128 dots on the SV2-inch 
video display in the graphics mode. 
The basic unit comes with one 
4K-byte CMOS RAM pack, 12K 
bytes of ROM (read-only memory), 
and a 4K-byte video RAM. 

The FX-9000P includes in its 
BASIC language many engineering 
and statistical functions and boasts an 
accuracy of 12 significant digits. 
Trigonometric and hyperbolic func­
tions, as well as standard-deviation 
and correlation-coefficient functions, 
are built in and can be accessed with 
single keystrokes. Powerful graphics 
commands let you easily plot points, 
lines, curves, and quadrangles, which 
are useful for a graphics representa­
tion of business and scientific data. 

Two option boards provide expan­
sion capabilities. The OP-1 ($379) 
attaches to the lower rear of the main­
frame and contains a cassette-tape 
interface, clock, alarm, and calendar 
logic with battery backup, a 
character printer interface, and a 
graphics printer interface . Casio 
designed the graphics printer inter­
face to connect with the Epson MX-82 
(an enhanced version of the MX-80 
which costs $1295) and the character 
printer interface for a yet-to-be­
released exclusive character printer. 
The cassette interface operates at 300 
bits per second (bps). 

The OP-2, when released, will 
enable the FX-9000P to access two 
single-sided, double-density disk 
drives and will contain the disk 
operating system (DOS). The system 
includes an RS-232C interface. 

Prices for the FX-9000P start at 
$1199. The 4K-byte CMOS RAM 
packs are $189, and a 16K-byte 
dynamic RAM pack is available for 
$129. 

NEC to Introduce the PC-6000? 
NEC displayed its PC-8000 com­

puter system publicly at the show, 
but in its hotel suite, I had a private 
viewing of the PC-6000 system (see 
photo 2). Recently introduced in 
Japan, the PC-6001 is obviously 
aimed directly at Radio Shack's Color 



Computer and Commodore's VIC-20 
markets. It contains NEC's version of 
the ZBO microprocessor, 16K bytes of 
ROM containing a subset of the 
BASIC found in the PC-8001, and 
16K bytes of RAM expandable to 48K 
bytes. Made to connect to a color 
television, the display provides 25 
lines of 32 characters and is capable 
of producing multicolored graphics. 
You can lnsert a ROM pack in the 
right side of the unit (see photo 3), 
and two Atari-type (nonresistive) 
joystick inputs allow connection of 
joysticks or other devices. The system 
includes RS-232C and Centronics 
ports and can synthesize music. 

The keyboard on the uni t I tried 
was of the button type, similar to the 
Color Computer's but with a much 
better feel to it . For applications that 
redefine the keyboard, you can use a 
keyboard overlay. Before the 
PC-6001 is introduced in this coun­
try, NEC may change its keyboard to 
resemble more closely that found on 
the PC-8001, although with that 
design you couldn't use the keyboard 
overlay . NEC still hasn't finalized the 
exact keyboard layout. The PC-6001 
could be expected to sell here for well 
under $500. 

Of equal significance was NEC's 
new graphics tablet. Expected to sell 
for less than $200, the graphics tablet 
connects to both joystick inputs, 
using 6 of the 8 bits of input pro­
vided. With the pressure-sensitive 
surface, you can use practically any 
writing instrument to trace existing 
artwork such as maps, or you can 
create new art directly on the tablet. I 
also viewed NEC's data-cassette 
recorder for program and data 
storage. 

Toshiba Enters Personal 
Computer Market 

Toshiba commanded a lot of atten­
tion at the show with the preview of 
its new TlOO. Part of the same fami ly 
as the T200 and T250, the TlOO pro­
vides a 64K-byte Z80-based computer 
for less than $1000. In addition to the 
64K bytes of user memory, the TlOO 
(see photo 4) contains 32K bytes of 
ROM and a 16K-byte video RAM. 

Rent the 
capability to 
develop a 
microcomputer-

based product, 
evaluate 
Ethernet, 

or manage a 
network! 

Off-the-shelf. For 30 days. 
Don't mortgage the farm . . . rent all the Intel 
microcomputer development system power and 
capability you need off-the-shelf from Gens tar REI 
now. Immediately avai lable for short-term rental (at 
attractive prices) are virtua lly every lntellec system 
and accessory from Intel - including a Network 
Manager plus a system for evaluating the office of the 
future, Ethernet; the new lntellec High-Level 
Language Debugger tor all 8086 and 8088 software 
(P-Scope): and the newest high-performance 
peripherals - and much, much more. So develop a 
lot, and save a bundle. Rent from Gens tar REI today. 

GENSTAR 

Rental Electronics, Inc. 
(800) 227-8409 

In Ca lifornia (213) 993-7368, (415) 968-8845 or(7 14) 879-0561 

I'd like to save money ... send info b y return mail ! 
D I sounds greal. Tel l me more! Call O I'm particulary interested in th e 

I me at following equipment:____ _
I D Send me your new Rental Catalog. 

0 rd like a copy ol your " like new"
I equ ipment for sale catalog, too. 

I 
I 
I 
I 
I 
I 

NAME ______________ TITL"'"-----­

ORGANIZATION --­ -­-------------­
ADDRESS ____________~ MAIL STQP_____ 

CITY/STATE/ZIP -------------­----­
TELEPHONE -------------~ 

Please complete coupon and mall to: Genstar Ren tal Electronics. Inc.. 19525 
Business Center Drive, Northridge, CA 91324 " Ocns1ar Ren1a1e•ecttonics.111(; 1982 
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Photo 4: Toshiba surprised everyone when it previewed the 
TIOO at the show. Shown here with the optional flat liquid­
crystal display, the TWO is ZBO-hased and contains 64K bytes of 
user memory, 32K bytes of ROM, 16K bytes of video RAM, and 
provision for 32K-byte RAM and ROM packs. Toshiba will be 
offering Wordstar, dBase II, and all o f the Structured Systems 
Group software, as well as CPIM, when tlie unit is officially in­
troduced at next month's National Computer Conference in 

Photo 5: The dual 51/4-incli floppy disk drive being offered by 
Toshiba for the TlOO is housed in a sturdy steel case containing 
its own power supply. Eacli drive is capable of storing 280K 
bytes, and the basic 1100 can support four drives. 

Houston. 

The ROM contains Microsoft BASlC. 
called T-BASIC. and CP/M is 
available. At the top right-hand cor­
ner of the unit, you can insert ROM 
and nonvolatile CMOS RAM packs 
with battery backup. Each pack can 
hold up to 32K bytes. 

The TlOO has a 90-key keyboard 
and displays 80 characters by 25 or 20 
lines when used with a conventional 
monitor, or 36 characters by 24 or 19 
lines when used with a regular televi­
sion. letters are formed in an 8 by 8 
dot matrix. The color display can 
produce black, blue, purple, red, 
green, light blue, yellow, and white. 
You can display graphics in two 
modes: 640 by 200 dots and 160 by 
100 dots. 

One thing that caught everyone's 
eye was the optional flat liquid­
crystal display, (see photo 4). The 
LCD pivot mounts on the back of the 
unit and displays 4 or 6 lines of 40 
characters . It is also capable of pro­
viding a 320 by 64 dot matrix, which 
is dot addressable. 

The TlOO can accommodate up to 
four disk drives without resorting to 
use of the expansion unit (which will 
support four more drives). Two 
5Y,-inch drives, each capable of stor­
ing 280K bytes on a 51/4-inch floppy 
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disk, are housed in a sturdy metal 
enclosure (see photo 5) which also 
contains a power supply. 

The T300, an 8088-based unit 
operating under MP/M and sup­
porting from one to four users, was 
not on display at the show but is 
scheduled to be at the National Com­
puter Conference in June. Toshiba 

The T1 OO's optional, 

flat liquid-crystal 


display caught 

everyone's eye. It can 


display 4 or 6 lines 

of 40 characters. 


will sell the basic T300 for $1500 and 
a full-blown four-user system, 
employing a hard disk, for up to 
$20,000. 

Rumors 
Reliable sources indicate that NEC 

is about to introduce an 8086-based 
all-in-one computer that will employ 
Digital Research ' s CP /M-86. 
Although it's still unofficial, I 
wouldn't be surprised if NEC were to 
preview the unit at one of the na­

tional computer conferences in late 
spring or early summer. NEC in the 
past has used a similar approach of 
previewing its computers such as its 
PC-8000 system before officially an­
nouncing them as viable products on 
the U.S. market. 

Hitachi is planning to introduce a 
16-bit computer by year's end . Now 
being completed in Yokohama, the 
design will most likely include a 
68000 microprocessor operat ing 
under the new CP/M-6SK. Digital 
Research is developing this new ver­
sion of its ubiquitous operating sys­
tem for release in June. Hitachi con­
sidered incorporating the 8086 in its 
new machine, but the availability of 
CP/M for the 68000 assures Hitachi 
of a broad base of software. 

More to Come 
This by no means covers the range 

of computer products we can expect 
to see from Japanese manufacturers 
this year. Phil Lemmons's article 'The 
Machines Behind the Machines" on 
page 114 in this issue will bring you 
up to date on who will be the driving 
forces behind these new products . 
The Japanese have been carefully 
~tudying the U.S. market and are 
dearly ready to step right in.• 
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The Machines Behind 

the Machines 


Several Japanese companies, both large and small, have their 
eyes on the American market. 

When shopping for the products of 
any rapidly developing industry, you 
must judge not only the products 
themselves but also their manufac­
turers. This is especially true when 
products are complex. If you buy the 
world's greatest microcomputer from 
a company whose business acumen 
falls far below its engineering genius, 
that company may not be around two 
years from now when you need parts 
or service for the machine. You want 
to buy a machine from a company 
that will continue to produce and 
support microcomputers. When you 
buy, you're betting on one company 
to survive. 

The temptation is strong to buy 
only from the largest companies, but 
that oversimplifies the judgment you 
must make. Size is, of course, impor­
tant. Companies that hope to survive 
in the American microcomputer mar­
ket must now be able to stand up to 
giants such as IBM, DEC, and Xerox. 
Big companies can also achieve 
economies of scale and further 
economies by making most or all of 

Phil Lemmons 

Consulting Editor 


their products' components (which 
economists call vertical integration ). 

Just as important as a company's 
size, however, is its determination to 
continue making microcomputers. In­
dustry pioneers such as Apple Com­
puter Inc. wi ll be formidable com­
petitors because everyone believes 
their manufacture and support of 
microcomputers will probably con­
tinue. If some huge, diversified com ­
pany introduces a microcomputer 
that fails to win a good share of the 
market, that company can stop mak­
ing microcomputers and rely on its 
hundreds of other products. 

This article doesn't pretend to 
judge the contenders in the battle for 
survival in the U.S. microcomputer 
market; it's purpose is to profile some 
Japanese companies, including 
Canon, Oki, Fujitsu, Hitachi, NEC, 
and Systems Formulate Corporation. 
(For a comparative review of these 
companies' microcomputers see "Six 
Personal Computers from Japan," 
page 60 in this issue .) To help you put 
this information in context, I'll firs t 

give some information about the 
microcomputer industry in Japan and 
about Japanese pricing policies in the 
United States. I'll close with a few 
speculations about Japanese micro­
computers in the United States during 
the next two years . These specula­
tions must be considered strictly 
amateur. 

The Japanese Microcomputer 
Industry 

The Japanese microcomputer in­
dustry is large and diverse, but two 
generalizations apply : the graphics are 
excellent, and the competition is 
fierce. The graphics are excellent 
because they must be in order to repre­
sent the complex kanji {Chinese char­
acters) used in Japanese. The competi­
tion is fierce because manufacturing 
personal computers appeals to two dif­
ferent kinds of Japanese companies: 
the long-standing manufacturers of 
computers and the consumer elec­
tronics firms. 

Sixty-four companies manufacture 
personal computers in Japan. (Sixty-
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four; this is not a misprint. Clearly, 
the Japanese are finding ways to oc­
cupy the 40,000 electrical engineers 
who graduate from Japanese univer­
sities each year.) At least eleven 
Japanese companies are already mar­
keting microcomputers in the United 
States: Canon, Casio, Seiko (Epson), 
Fujitsu, Nippon Electric Company 
(NEC), Oki (through BMC), Pana­
sonic, Sharp, Systems Formulate, 
Toshiba, and Hitachi (the last de­
layed by the FCC's changes in mies 
governing radio-frequency inter­
ference). Sanyo and Sony are in the 
wings, and others are in their dressing 
rooms. 

Computer Manufacturers 
The Japan Electronics Almanac 

1981 lists six major manufacturers of 
computers in Japan: Fujitsu, Hitachi, 
NEC, Toshiba, Mitsubishi Electric, 
and Oki Electric Company. These 

companies have experience in devel­
oping integrated computer systems 
and software. Oki is by far the 

We know less about 
the Intentions of the 
Japanese consumer 

electronlcs 
manufacturers than 

we do about the 
major computer 
manufacturers. 

smallest with "only" 12,000 em­
ployees compared to Fujitsu's 34,000 
and Mitsubishi's 49,000. NEC 
employs 64,000; Toshiba, 98,000; 
and Hitachi, 151,000. 

Each of these major manufacturers 
has the resources to make a dream 
machine. The question is, can they ef­

fectively market their microcom­
puters in the United States? 

Fujitsu has the least experience in 
consumer electronics and has shown 
a tendency to market its machines 
through OEMs (that is, to have its 
machines packaged and sold under 
the names of other original equip­
ment manufacturers) . NEC markets 
consumer products widely in Japan 
but not in the United States. On the 
other hand, NEC has outpaced the 
other companies in entering the 
American microcomputer market. 
Like NEC, Oki has also sold periph ­
erals here, notably its Okidata 
printers, and is marketing small-busi­
ness computers through the Japanese 
trading company BMC (Business Ma­
chines Corporation) and BMC USA 
Inc. , its American subsidiary. 

Various sources claim that 8086- or 
8088-based microcomputers will 
come from Toshiba, NEC, Hitachi, 
and Fujitsu. If these rumors are true, 
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The Japanese Manufacturers-How Succes~ful Will They Be? 


America has long awaited the 
Japanese entry into the U.S. per­
sonal computer market. Some 
Japanese companies have already 
begun to sell microcomputers here, 
and more are surely on their way. 
But a few questions remain un­
answered: How successful will the 
Japanese companies be? What are 
their plans and what products can 
we expect from them? 

Japanese companies will have to 
go through a two- to three-year 
learning curve to understand the 
American microcomputer market. 
For one, Japanese methods of con­
ducting business are different from 
ours. As well, they might encounter 
problems stemming from a .less 
than thorough understanding of 
microcomputer distribution, ser­
vice, and support, FCC regulations, 
and software and its support. 

Japanese Methods · 
of Conducting Business 

When Japanese engineers con­
sider the design of a new product, 
they accept advice mainly from 
divisions within their'COmpany that 
have been successful in the past. 
Because their experience at this 
point stems from the Japanl!se 
rather than the American market­
place, new products are often de­
signed with Japan in mind, not 
America. The market "for micro­
computers in Japan is several years 
behind ours. This explains why one 
Japanese company can plan to 
release a cassette-based microcom­
puter with no means to interface it 
with a disk drive. The Japanese 
market will accept such a product, 

About the Author 
Tod Zipnick is president of TMQ Soft­

ware, a Cl1icago-based software and con­
sulting finn to the microcomputer industry. 

by Tod Zlpnick 

TMQ Software Inc. 


390 Northeast River Rd. 
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but the same product will find 
much resistance in America. 

Japan is several years behind us 
in software capability. They know 
hardware better than software. 
Japanese products reflect this lack 
of knowledge; consequently, their 
computers are hardware-intensive 
rather than software-oriented. The 
hardware is, nonetheless, very 
good. 

Distribution, Service, and 
Support 

Microcomputer distribution, ser­
vice, and support are also different 
here. The Japanese marketplace still 
contains a lot of hobbyists, and 
only recently in Japan has there 
been a transition to the business 
marketplace-a transition we ex­
perienced several years ago. When 
an American business plan is pre­
sented for Japanese approval, the 
Japanese are naturally skeptical 
about the distribution, service, and 
support based on their experiences 
in Japan. They do not yet under­
stand the amount of money needed 
to support these functions in the 
American marketplace. 

FCC Regulations 
Having to pass a microcomputer 

through the FCC for approval is a 
new experience for the Japanl!se. 
Because of this, the Japanese manu­
facturers will spend a lot of time 
getting approval for their first line 
of products. In an industry that 
moves as fast as this one, such a 
delay could hurt their marketing 
plans. Future designs for new prod­
ucts will undoubtedly be passed 
through more quickly. 

Software 
One of the biggest lessons the 

Japanese companies will have to 
learn is that software sells hardware 
in America. A Japanese company 
will look at the third-party support 
of the Apple, Atari, Radio Shack, 
and IBM computers and expect the 
same to occur for their machines. 
What they may not realize is that 
they will have to commit $1 to 3 
million to acquire software ap­
plications from outside vendors to 
do the job properly. A lot of 
money needs to be poured into 
software evaluations and support 
of software when it is released. 
This must be done in America, not 
in Japan , because the people work­
fng in Japan are not aware of the 
software options available through 
companies in the United Stales. At 
this time, very fi!W Japanese com­
panies have allocated the necessary 
resources in America to carry out 
these steps. 

For software development, 
Japanese companies must lend be­
tween 50 and 100 machines to soft­
ware companies. This often adds 
up to more money than most 
Japanese companies at first realize 
is necessary to push a product onto 
the market. Technical documenta­
tion on a system is also very dif­
ficult to get from Japanese manu­
facturers. The time and money 
needed to produce these documents 
is a must if software companies are 
going to support a machine. 

We can expect Japanese manu­
facturers to make many mistakes 
when they first enter the American 
market. Remember, however, that 
American manufacturers had simi­
lar problems in the past. As the 
Japanese learn, and if they remain 
committed to the U.S. market, we 
can expect to see some fine products 
from Japan in the future.• 
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the Japanese computer companies 
seem to be swarming around the 
chips of Intel design. This phenom­
enon is probably based on a desire to 
capitalize on the large base of soft­
ware that already exists for these 
products. 

Only Toshiba, NEC, and Hitachi 
are significant manufacturers of both 
computers and consumer products. 
Only Toshiba and Hitachi have 
marketed their consumer products on 
a large scale in the United States. 

Con.sumer Electronics 
Manufacturers 

Sharp, Sony, Matsushita (Panasonic 
and Quasar), Casio, Sanyo, Se,iko, 
and Canon have all been successful in 
marketing consumer electronics in the 
U.S. These companies know the 
American consumer market and have 
impressive distribution and service 
networks. The demands of the con­
sumer markets for small battery­
powe.red gadgets have made these 
companies invest heavily in semicon­
ductor research. Sharp and Seiko, for 
example, have spent millions on devel­
oping advanced low-power CMOS 
(complementary metal-oxide semicon­
ductor) chips. Those chips and their 
descendants will form the basis of re­
markably small, portable, battery­
operated microcomputers. 

As to the sizes of the companies 
themselves, Matsushita employs 
96,000 people and had semiconductor 
sales of $254 million in 1981 (double 
the sales of Texas Instruments). Sony 
employs 33,000 and has annual sales 
of around $5 billion, Sanyo employs 
19,000, and Sharp employs 18,000. 
Canon is a $2-billion company. Seiko 
is a privately held $3-billion com­
pany. 

We know less about the intentions 
of the Japanese consumer electronics 
manufacturers than we do about the 
major computer manufacturers, but 
the consumer electronics companies 
are clearly interested in the American 
microcomputer market. Sharp makes 
the YX-3200 business-oriented com· 
puter, a handheld computer, and also 
manufactures the handheld computer 

sold here under the Radio Shack 
name. Casio makes and sells the FX­
9COOP, a desktop microcomputer aimed 
at scientists and engineers. Matsushita 
is producing a 6502-based handheld 
computer for sale under both the 
Panasonic and the Quasar names. 
Sony offers its Type.corder and a word 
processor that uses 3-inch floppy-disk 
drives. Matsushita and Hitachi are 
making 3-inch floppy-disk drives too. 

Japanese consumer electronics com­
panies know what an important role 
convenience of use plays in the sale of 
consumer goods. If we're lucky, these 
companies will introduce microcom­
puters that are not just friendly to 
users but are downright seductive . 

Of particular interest to current 
microcomputer users is the Suwa 
Seiko Group, maker of Seiko watches. 
Suwa Seiko established the Shinshu 
Seiko Company Ltd. in 1961 to make 
watch parts. Shinshu Seiko now 
makes small liquid-crystal displays 
and digital printers. In the U.S., we 
know Shinshu Seiko better under the 
brand name Epson, as in Epson 
MX-80, the matrix printer that took 
the U.S. by storm. 

Epson has made computers since 
1978, when sale of the EX-1 office 
computer began in Japan. In 1980, 
Epson introduced to the Japanese mar­
ket the KX-1, a desktop computer with 
built-in dual-disk drives. Epson 
America recently showed the HX-20, a 
handheld computer that looks very 
much like the Sony Typecorder, in the 
United States. At the October 1981 
Data Show in Tokyo, Epson exhibited 
a desktop personal computer, the 
QC-20, which runs CP/M, has a 
4-MHz Z80 processor, and comes with 
up to 256K-bytes of RAM (random· 
access read/write memory). The Data 
Show also gave Epson the opportunity 
to introduce a slim-line, 51/4-inch 
floppy-disk drive called the FT-20. 
Look for Epson to do big things with 
small packages. 

Sony's plans for microcomputers 
are unknown, but in researching this 
article, I talked with many executives 
from Japanese electronics companies 
in the United States. Three people told 
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Introducing the first totally compatible 
Floppy Disl< Drive. 

Rana Systems has designed a totally 
compatible disk drive for Apple, that's better 
than Apple's. Ahigh density, high capacity disk 
drive and controller that offers a myriad of 
features Apple never thought of. Unique advan­
tages that get the maximum efficiency out of 
your existing Apple II hardware and software. 

At Rana. we knew you wanted more 
storage, so we went right to the core of the 
problem. Even our most economical model is 
designed to give you 15% more storage capac­
ity than Apple's. Our top-of-the-line unit gives 
Apple I 1s a reQ<ster~d traaemark or Aµpte computer In<­

you 4 times the capacity of Apple's comparable 
unit Even our design is far more dramatic than 
theirs. With lines that actually complement the 
sleek Apple 11 computer. 

We're a step ahead ofApple because 
we have a faster step. 

Holding more information is even 
more valuable when you can get it faster. The 
Rana System track positioning mechanism is 
engineered to access three to four times faster 
track to track. with greater accuracy than 
Apple's. Our disk drive offers safeguards like 
astall provision to protect spin motor burnout. 



an advanced write protect feature that keeps 
your informationwhere you put it. and an 
energy saving device that"powers down"when 
your disk drive is taking abreak. 

We even took a bite out of Apple's price. 
Our most popular model is 259'0 more 

economical per byte than Apple's, providing 
you with maximum performance, superior cost 
efficiency. and totally compatible styling. It 
also comes with a free diskette containing all 
the optional software and supports you'll need 
to enhance the capacity and performance. 
And it's all backed up with an efficient service 

support system. and a fu ll 90 day warranty. 
1m Rana System Floppy Disk Drive. Just 

plug it into your Apple and all those delicious 
extra bytes will be yours. 

RanaSystems.. 

Cir cle 358 on Inquiry card. 

20620 South Leapwood Avenue. Carson. CA 90746 2 13 -538-2353. 

For dealer information call toll free: 1-800-421-2207. 

In Cali fornia only call: 1-800-262-1221. Source Number TCT-654. 




and run them on 
ALTOS, APPLE, 
COMMODORE, 

CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 

RADIO SHACK, TERAK, 
TEXAS INSTRUMENTS, 

VECTOR GRAPHIC, 
XEROX, ZENITH, 
andmanymore ... 

without change! 

(Think about that next time 

you want a larger market) 


we support systems 

software and I or appllca­

tlons ready-to-run on 


APPLE, DEC LSl-11 :1: , 

RADIO SHACK 


MODEL II § & Ill § and ALTOS. 


PCD SYSTEMS 
P.O. Box 143 
Penn Yan, NY 14527 
315· 536· 7 428 

H M Dlgltal Equipment 
STM ofTanavcorp. 
"TM u. Of Callfornla 

Did you know 

that with 

the new 


UCSD* 

P·SYSTEM 


you can write 
programs In 

124 M•y 1982 © BYTE rublita ti<ms lnc 

Japan~ Computer5-------­
me that Sony has a marvelous per­
sonal computer running. Two of these 
sources said that the Sony computer is 
based on the 8086 microprocessor. 
One of these sources said that Sony 
had not yet decided to market the 
computer. Another enticing report 
claims that Sony is developing a 3-inch 
Winchester hard disk . 

Matsushita wiU soon introduce a 
floppy-disk drive module for its hand­
held computer. The module incorpor­
ates a Z80 microprocessor and runs 
CP/M. Last fall at the press conference 
introducing the handheld computer, a 
Panasonic spokesman said, 'This is 
only the beginning." 

An Exceptional Entry 
Among the Japanese microcom­

puters reviewed in this issue is the 
Bubcom80 from Systems Formulate 
Corporation. This small company, 
recently founded with Fujitsu's help by 
a former designer for Fujitsu, is neither 
a consumer electronics manufacturer 
nor a major computer manufacturer. 
Systems Formulate is, however, en­
tirely devoted to designing and selling 
microcomputers and to teaching peo­
ple how to use them. ln addition to its 
own Bubcom80, Systems Formulate 
sells the Commodore VIC, the NEC 
PC-8001, the Apple 11, and the Oki 
if800. A more detailed profile of Sys­
tems Formulate appears later. 

Japanese Pricing Policies 
Some American advertisements are 

welcoming the entrance of the 
Japanese into the microcomputer 
market here. Other voices, however, 
are warning that the Japanese will use 
unconscionable pricing policies to 
drive their American competitors out 
of the market. 

American semiconductor manufac· 
turers reportedly feel that Japanese 
manufacturers are "dumping" inte­
grated circuits in the United States. 
That is, they're selling at a loss in 
order to drive American companies 
out of the market. The Japanese main­
tain that they are selling at a small pro­
fit despite paying a 4.2-percent tariff. 

Chris Rutkowski, marketing and 

national sales manager of the periph­
eral products division of Epson 
America, offers a strong rebuttal to 
charges that the Japanese practice un­
fair pricing. Rutkowski sums up the 
difference between the way American 
and Japanese companies price their 
products with: 'The Americans make 
a product and sell it for as much as 
they think they can get. The Japanese 
make a product and then figure out 
what it actually cost to make and 
distribute it. Then they add 15 per­
cent. This is fair, equitable pricing." 

American car advertisements on 
television are now verging on racism. 
While it's convenient for the American 
auto industry to blame the Japanese 
for plummeting sales, most consumers 
realize that Detroit is in trouble mainly 
because its executives were appallingly 
slow in realizing the need for small, ef­
ficient cars. 

The American microcomputer in­
dustry seems far more progressive 
than the car industry. American 
microcomputer manufacturers expect 
a challenge and are preparing to meet 
it- I hope-without resorting to slurs. 
It seems reasonable to expect that fair 
competition between domestic com­
panies and the Japanese in the 
American microcomputer market will 
lead to better products and lower 
prices, with several companies surviv­
ing on each side and the American 
consumer being the ultimate victor. 

·~BMC ~MC .Interna­
•:J tJonal 1s a Jap­

anese trading company founded in 
1977 to specialize in electronic pro­
ducts. BMC sells video monitors and 
terminals, memory boards, electronic 
typewriters, printers, the Oki if800 
microcomputer, calculators, electronic 
games, and other products based on 
integrated circuits. BMC's promotion­
al literature mentions personal com­
puters as well as business computers. 
Its American subsidiary is known as 
BMC USA Inc. 

Electric In­

OKI 
Oki 
dustry Company 
Ltd. of Tokyo 

manufactures the if800 distributed 
here by BMC. Okidata Corporation, 
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Oki Electronics of America, Oki 
Semiconductor, and Oki Electric 
Overseas Corporation are other sub­
sidiaries of Oki Electric Industry. Last 
year marked Oki's centennial. While 
the company's size doesn't rival that of 
giants such as NEC and Toshiba, Oki 
does devote all the efforts of its 12,400 
employees to electronic and telecom­
munications equipment. 

About 38 percent of its sales consist 
of electronic business machines. Oki's 
OKIT AC series of computers sells well 
in Japan, as do Oki's modems and tele­
printers. Okidata printers are popular 
here. Oki Semiconductor's products 
include 64K·bit RAM chips and other 
VLSI (very large-scale integration) 
chips. The company's new VLSI plant 
opened in 1981 and was producing 3 
million 64K-bit dynamic RAMs a 
month by late 1981. Oki expects pro­
duction to rise gradually to 10 million 
a month by 1985. 

Canon Although better 
known for calcu­

lators and cameras than for com­
puters, Canon is capable of mounting 
a substantial microcomputer market­
ing effort in North America. Canon 
has diversified in recent years and now 
produces copiers, electronic type­
writers, micrographics equipment, 
magnetic-card readers, magnetic heads 
for audio and digital devices, and 
microcomputer disk drives. Canon is 
conducting research in computer­
aided design (CAD) and computer­
aided manufacturing (CAM). In fact, 
40 percent of Canon's sales in North 
America are business machines. 

The two primary markets for micro­
computers are home and office, and 
Canon USA has extensive experience 
in North America in both. So far, 
Canon has produced computers for 
the office market only. The Canon 
CX-1 and the BX-3 are general-pur­
pose small-business computers. 

The TX-10 and TX-15 are designed 
for fields such as banking and finance, 
payroll management, foreign ex­
change, science, statistics, insurance, 
real estate, and auto sales. The TX-10 
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has a numeric pad, and the TX-15 has 
a standard alphanumeric keyboard. 
The TX-25 has an alphanumeric key­
board and 4-inch floppy-disk drives. 
All these machines are based on the 
Motorola 6809 microprocessor. 
Canon could seek a larger market 
through its 7500 independent dealers 
in the United States and Canada, and 
its 700 authorized service centers could 
be a strong selling point for consumer 
computers. 

Fujitsu Ltd. is 
FUJITSU Japan 's largest 

manufacturer of 
computers and its 

fourth-largest producer of semicon­
ductors. Although Fujitsu's assets of 
$3 billion are less than those of a few 
other Japanese corporations, Fujitsu 
devotes most of its efforts to com­
puters and data communications. In 
fact, of Fujitsu's $2,769,895,000 in 
1981 sales, computers and data com­
munications accounted for 
$1,819,495,000 or 66 percent. Fujitsu 
makes printers, large hard-disk sys­
tems, terminals, integrated circuits, 
and many other computer-related 
products. 

Fujitsu's prowess in making large 
computers is widely recognized. In 
May 1981, Fujitsu introduced the 
world's most powerful general-pur­
pose computer, the FACOM M-382. 
Its dual processor system has 32 to 128 
megabytes of main storage and as 
many as 64 channels, for a maximum 
total throughput of 96 megabytes per 
second. 

Fujitsu is one of the world's largest 
producers of integrated circuits; its 
MK-bit dynamic RAM mass-produc­
tion system is the world's largest. Fu­
jitsu sells integrated circuits in the 
United States through the subsidiary 
Fujitsu Microelectronics. In develop­
ment are high-electron-mobility tran­
sistors (HEMT) and Josephson­
junction elements, both of which 
should bring dramatic improvements ' 
in circuit performance. 

No one is doing more with bubble 
memories than Fujitsu. Mass produc­
tion of 64K-bit and 256K-bit bubble 
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Rely on SYNCOM 

disl<ettes with Ectype®

coating. Balanced coercivity means 

long-lasting signal life. 

Syncom dis ettes assu re excellent 
arch ival performance in the 
following ways. 

First, with calibrated coercivity - a 
precisely balanced blend of milled 
ferrous oxides that allows Ectype® 
coating to respond ful ly to "write" 
signals, for strong, permanent 
data retention . 

Then, a burnished coating surf ace to 
boost both signal strength and 
packing density. 

Carbon additives drain away static 
charge before it can alter data . 

And, fi nally, every Syncom diskette 
is write/read-back certified to be 
100% error free. 

To see which Syncom diskette will 
replace the one you're using now, 
send for our free "Ffexi-Finder" 
select ion 9uide - and the name of 
the supplier nearest you . 

Balanced coercivity 
of Ectype coating 
allows write current 
to saturate fully 
and permanent ly. 

Syncom, Box 130. Mitchell, SD 57301 . 
800-843-9862; 605-996-8200. 

SYNC8M. 

Manufacturer of a full line of flexible media 

"See us at NCC Booth #5510" 
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memories will begin soon, and Fujitsu 
has developed a prototype I-megabit 
bubble memory. Although Fujitsu 
foresees the use of bubble memories in 
personal computers, price seems an 
obstacle at present. 

In the U.S., Fujitsu markets its 
small- and medium-scale computers 
via the TRW-Fujitsu Company; a joint 
venture with TRW Inc. Fujitsu exports 
its large-scale computers to Amdahl 
Corporation, which markets them in 
an OEM arrangement. 

In the realm of microcomputers for 
the mass market, Fujitsu has yet to 
establish itself. Fujitsu's "piggy-back" 
microcomputers, with their detachable 
ROMs (read-only memories) are cer­
tainly innovative. Users find the ease 
of replacing these ROMs a great aid in 
program development. The Fujitsu 
Micro 8 (FM-8), with twin 6809s and 
an optional zao. is impressive too, 
although we have lately learned that it 
will not be sold in the U.S . in its pre­
sent form. Fujitsu is among the 
Japanese firms rumored to have 
8086-based systems in development, 
but they're not expected to be unveiled 
this year. 

@HITACHI Hitachi is a 70· 
year-old corpora­

tion whose 151,000 employees tum 

out thermal, hydroelectric, and 
nuclear power equipment as well as 
other electric utility equipment; chem­
icals; iron, steel, wire, and cable; in­
dustrial machinery; · consumer pro­
ducts including televisions, video-tape 
recorders, audio equipment, and air 
conditioners; and computers, semi­
conductors, and other electronic 
equipment. Consumer items ac· 
counted for 21.3 percent of 1980 sales; 
computers, semiconductors, and other 
electronic equipment accounted for 
18.9 percent. Hitachi's Maxell floppy 
disks have a substantial share of the 
market here and a reputation for ex­
cellent quality. Hitachi's dynamic 
RAMs also enjoy a good reputation, 
including the 64K-bit chips. In 1981, 
Hitachi was Japan's second-largest 
producer of semiconductors, turning 
out $614 million worth of chips. 



FREE CATA DG OF 
COMPUTERS AND SOFTWARE 

• Easy-to-build Heathkit ' • Fully assembled Zenith • Wordprocessing - accounting 
Computers for hobbyists Data Systems Computers - Super-Cale'"' - small business 

• Typewriter·quallty printers. 	 for business applications 
smart video terminals • Heath User's Group library of 500 • Self-study courses for 

• 	Reliable service, lriendly advice programs for home, work or play writing your own programs 

HEATH/ZENITH 

Your strong partner 

D Yes. send me my free Heathkit Catalog. I am not currently receiving one. 
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address________ 

city__________ 


•state____z1p____ 
Byte 	 334-899 PC-143 
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HEATH COMPANY 
Benton Harbor, MI 49022 



THE $595* 

SMART TERMINAL 


The Heath 19 Smart Video Terminal gives you a ll the 
important professional features you want in a ter­
minal, all for under $600 ~ You get the flexibility you 
need for high-speed data entry, editing, inquiry and 
transaction processing. It's designed to be the back­
bone of your system with heavy-duty features that 
withstand the rigors of daily use. 
Standard RS-232C interfacing makes the 19 com­
patible with DEC VT-52 and most computer systems. 
And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 
partner for you . 

Completely ad­ Reverse video by 
dressable b linking character lets you 
cursor lets you emphasize words, 
edit anywhere on phrases or paragraphs. 
screen. 

Complete ASCII 
character set includ· 
ing upper case, 
lower case with 
descenders, and 
special graphic 
symbols. 

80 character by 24 
line format, plus 25th 
line for operator mes­
sages and prompls. 

Professional 
quality keyboard, 
standard type· 
writer layout, 72 
keys, including 
12 special function 
keys. 

Sold through Heathkit Electronic Centerst nationwide 
(see your white pages for locations). Stop in today 
for a demonstration of the Heath 19 Smart Video Termi­
nal. If you can't get to a store, send for the latest 
Heathkit® Catalog. Write Heath Co. ,Dept. 334-894. 
Benton Harbor. Ml 49022. 

HEATH/ZENITH 

Your strong partner 


High resolution CRT Z-80 microprocessor­
gives you sharp, easy­ control makes the 19 
to-read image, reduces capable of multitude of 
eye-stra in. high-speed functions. 

It's the only terminal 
with ROM source code 
readily available. 

/ 
Insert and delete 
character or line plus 
erase to end o f line 
and end of screen 
make the 19 ideal 
for sophisticated 
editors like WORD· 
STAR. 

Cursor and 
special functions 
are accessible 
by keyboard or 
computer, using 
either DEC VT-52 
or ANSI Standard 
protocols. 

Keypad in 
calculator format 
permits last, 
easy entry of 
numeric data. 

t Heal.h Company and Verilechnology Electronics 
Corporation are wholly-owned subsidiaries o f Zenith 

"In kit lorm, F.0 .8 . Benton Harbor, Ml. Also available the comptetely assembted Zenilh Z-t9 Radio Corporal ion. The Heathkit Elecl rooic Centers 
a t SB95 . Prices and specifications are subject IG change wllhout not ice. are operated by Veritechnology Electronics Corporation. 

CP-202C 
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Hitachi's integrated circuits and series; and minicomputers such as theIBM 

personal computer 


UCSD 

p-System™IV-1 
A superior implementation of the UCSD 
p-SYSTEM is available NOW for your 
IBM Personal Computer. 
Network Consult ing has added many 
features which the professional program­
mer will find useful. These features are 
not ava ilable from any olher sources. 
• Hard disk support for Corvus. Tall Grass 
Technology and others 

• 25% more floppy storage, without add­
ing or modifying hardware. retaining 
compatibility wHh standard IBM disk­
ettes 

• Double sided/double !rack ing/ ast 
stepping loppy disk drive support 

•RAM disk support (uses up to512k RAM) 
•Adaptable system support for adding 
custom 110 drivers 

•Remote Terminal support 
•XON/XOFF flow control for serial prin­

ters 
•Disk write veri fication 
• and more1 
Standard p-System features Include: 
•Program chaining 
•Standard 1/0 redHection (Including 

command fi les) 
• Dynamic program overlays 
• Support for asynchronous processes 

and concurrency primitives in Pascal 
• Fast 	Pascal. Fortran and Basic com­

pi lers, all producing universal p-code 
programs 

•A powerful screen oriented ed itor that 
runs In both programming and text 
editing modes 

•A Native machine Code Generator that 
processes your Pascal, Fortran and 
Basic programs to convert parts of 
them to Native machine code 

• Dynamic runtime binding of separately 
compile programs and units. 

•Turtlegraphlcs for easy graphics dis­
plays 

• Print spooler for background printing 
•Symbolic debugger 
• Extended memory support 
•A library of program modules and other 

ut ilities 
48 HOUR DELIVERY - CALL NOW! 

UCSO. p-SYSTEM from 

Network Consulting 


The only serious choice for business 

Dealer Inquiries Welcome 


TM The Regents ol lhe Unl11ersily of California 

~­...,1~ 
Network Consulting Inc. 


A106 • 1093 W. Broadway 

Vancouver, B.C. 

Canada V6H 1 E2 

(604) 738-3500 
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computers have been selling well 
where marketed under Hitachi's own 
name. Domestic Japanese sales of 
Hitachi's M and L series computers 
have been brisk . Hitachi's M-280H is 
among the world's most powerful 
computers, with 32 megabytes of main 
memory. What better place to dump 
that much data than the Hitachi disk 
storage unit that holds 2.5 gigabytes? 
The HITAC E-800 is a formidable 
super minicomputer, and the HIT AC 
L series is designed for use as terminals 
in distributed processing. At the 
smaller end of the size scale, Hitachi 
offers three microcomputers based on 
the 6809 processor; the MB-6890, re­
viewed in this issue, is the most power­
ful of the three. 

Despite its size, technical excellence, 
and vertical integration, Hitachi has 
suffered some setbacks in foreign mar­
kets. Hitachi was supplying processors 
to Itel in the United States, and Itel's 
debacle in compute.rs hurt Hitachi 
here. In response, Hitachi has signed 
an agreement to supply large pro­
cessors to a National Semiconductor 
Corporation subsidiary, National Ad­
vanced Systems Corporation. Hitachi 
has a similar arrangement in Europe 
with Olivetti. 

The FCC's radio-frequency inter­
ference rules postponed the Hitachi 
6809-based machines' entry into the 
American market. Hitachi is showing 
signs of being unhappy about software 
support for its 6809-based systems and 
is considering basing its future micro­
computers on the 8086. Whatever 
Hitachi's decision, this giant company 
can make anything it wants to make, 
and it is sure to make interesting 
microcomputers. 

t...fE/" Nippon Electric 

,, • ~ Company is an­

other of the Jap­

anese corporate giants on the interna­

tional scene. With 64,000 employees 

and $5,174,493,000 in assets in 1981. 

NEC produces consumer products, in­

cluding color televisions, hi-fi audio 

equipment, and kitchen appliances; 

microcomputers such as the PC-8000 


Astra series. It also produces main­
frames, including the NEC System 
1000, which can execute 29 million in­
structions per second, has a 
64-megabyte main memory, a 
256K-byte high-speed cache memory, 
and excellent integrated circuits, in­
cluding NEC's widely used 641<-bit 
dynamic RAM chips (256K-byte 
dynamic RAMs and 512K-bit ROMs 
are in the experimental stage) . 

NEC's long list of peripherals is 
headed by the excellent Spinwriter 
series of letter-quality printers, 
renowned RGB (red-green-blue) color 
monitors, matrix printers, band 
printers, modems, floppy disks. and 
Winchester hard disks. In 1981, NEC 
led the world in production of semi­
conductors with sal.es of $805 million, 
about seven times those of Texas In­
struments. 

NEC clearly has everything needed 
for vertically integrated production of 
microcomputer systems. Moreover, 
much of its strength is in computers 
(24 percent), electronic devices (23 
percent), and home electronics (13 per­
cent). 

Two of NECs subsidiaries are now 
selling the PC-8000 series in the U.S. 
NEC Home Electronics USA, Personal 
Computer Division, targets the per­
sonal-computer market, while NEC 
Information Systems Inc. sells to the 
small-business market. NEC Informa­
tion Systems also offers office fur­
niture designed for the PC-8000 and a 
new communications board for the 
PC-8000 in the office environment. 
Since its inception in 1977, NEC Infor­
mation Systems has grown to an 
annual revenue rate of $100 million. 

indications are that both NEC 
Home Electronics and NEC Informa­
tion Systems plan aggressive expan­
sion. NEC exhibited two new 8-bit 
microcomputers in Japan last year. Re­
ports suggest that NEC Home Elec­
tronics will bring out a computer (per­
haps the PC-6000) to compete head-on 
in price with the Commodore VIC. 

NEC Information Systems may in­
troduce the PC-8800, which will repre­
sent an improvement in mass storage 

http:compute.rs


Door # 1: Reports you'll use today. 
Door # 2: The sky is the limit. 

We 've split the proven, best­
selling FMS-80 micro data 

base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man­
ager ca n 11se. 

And FMS-81 with its new manual, 
is so easy to use, you' ll be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that le ts 
you perform virtually unlimited 
manipulation on up to 19 difTerent 
data files simultaneously. 

Using FMS-82, you or your com­
puter dealer can make FMS-80 do 
j11s1 about anything. FMS-82 sells 
for $495 . 

Naturally, FMS-82 is fully com­
patible with all the files and func­
tio ns you generate with F tS-81. 

FMS-81 is so useful, it might 
seem like you 'll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it's there? 

The FMS family runs under 
CP/M, MP/M, CDOS,and Turbodos. 
Call or write today for a brochure 
deta iling the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dea ler. 

You' ll be impressed. 

1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 969-7047 

a cf.;r product 
FMS-BO. FMS- I. FMS-UD JR A~!Ocr<ll cs. lr1c. TM OJR AtSOCl'IC ~lo

2 H1i hl:m d Lane CPI M , M P/M TM D1g1ul Ru~ui;h 
Nonh T3rr)"tD\lt n, COOS TM Crnmtmeo 

NY IOS91 Turbodo :i. T M Softwatc 2000, Inc. 
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RICAN Bu~iNm 

COMPUTERS 
118 S. Mill ST. PRYOR, OK. 74161 

A 1.l PR ICES ARE CASM OISCOUNTEO 
J'l> . C.O D. AND CMA AGE OAOEAS 
AR E 3.,., MORE. DEALER INQUIRIES 
INV ITED . 

DON'T PAY MORE !!! 
TRS-80 MODEL I ll 

~~"' 
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16K ... .. . ............... . .. . . ...............S82S 


48K ... ................. .............. ....... S849 


48K 1-0AIVE .......... .. . ............$1499 


48K 2-DAl VE ...... . . . ........... . ... .$1749 


TRS-80 
DISK DRIVES 

M O DEL I 
TEA C or TANDON ..... ....... . ... .. . $250 

MOD EL Ill 
D RIVE 0.. .... ......... . .......... ... ... $595 
D RIVE 1.. . ........ .....•............. . . $239 
DRIVE 2. 3 ................. .... .. ......$250 

COL OR COMPUTER 
DRIVE 0...... ... . ... ... .... .. ... .. .. . .. $499 
D RIVE 1, 2, 3 .... .. ... . . .. .. .. . ... . .. . . $250 

EPSON PRINTERS 
ALMOST E VERYON E WHO CAL S ABOUT 
EPSO N PRICE S BUYS A PRINTER. THERE 
ARE TWO REASONS FOR TH IS: 1. WE 
USUALLY HAVE TH E I.QWEST PRICE IN 
T H E COUNTRY. 2. W E A LM OST ALWAYS 
H AVE THEPRINTER THEY NEE0 1N STOCK. 
SO .. CAL\. USTOOAYI 

AW•••WHAT THE HECK 
RAM Mcmor~ Chip• for th e TRS-80 "••" 
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COLOR COM PUTERS 

4 K LEVEL I. ................ ... .. ....$318 

16K LEVEL 1. ...... . .. .. ............$335 

16K EX T. BASIC .. . .... . ...... .. . .. $435 

32K EXT. BASIC ... .. .. . .. .. ..... .. . . $520 


M ODE L 11. .... . . .. . ..... ..... ..... .. ....$3287 

M ODE L 16 1-DRIV E .. ...... ........$4495 

M O DEL 16 2-D RIV E . .. ..... .. . . . ... $5218 


OKIOATA M ICROLIN E B0 ..... .... . . $399 
82A . .................... .... .. .... .. ... . . $469 
B3A •...•• •.. ••.• •. .. •• ... •.••. .• .. .•••..•$719 
84 .. ...... .... .... .. .... .................$1250 

C. ITO H Fl0-40 ....... . .............. $1450 

C. ITOH F10-55 ..................... .S1750 

C. ITOH PROW RITER ....... . ... ...... $499 


PA CKET MAN FOR 
COLO R COMPUTEA ........ ..... $24.95 

918-82~-4844 
132 l\.1Jy 1982 © BYTE Public•hOns Inc 

Japan~5(? Comput~--------
and packaging over the the PC-8000. 
The 8800 is expected to have 8-inch 
drives, and, unlike the PC-8000, the 
whole system can be turned on and off 
with a single switch. Both NEC Home 
Electronics and NEC Information Sys­
tems are offering more applications 
software tailored to the PC-8000. 

Rumors are also circulating that 
NEC will introduce a 16-bit micro­
computer based on Intel's 8086 micro­
processor, but it's unclear whether the 
machine's target is home, office, or 
both. If and when NEC does introduce 
the 8086-based machine, much will be 
determined by which subsidiary intro­
duces it- NEC Home Electronics, 
NEC Information Systems, or both. 

Akio Watanabe 
founded Systems 
Formulate in 
September 1978. 
Since 1964 , 

Watanabe's true love has been small 
computers. While a hardware designer 
at Fujitsu, he designed the FACOM 
230 and FACOM V series systems. 
Watanabe struck out on his own in 
1978 in order to spread the benefits of 
microcomputers to the public. 
Systems Formulate not only designs 
and sells machines but also provides 
training courses . 

Sales from April 1980 to March 
1981 were $4,300,000, up from 
$3,100,000 the previous year. Systems 
Formulate has already made a full 
return on its original investment of 
$230,000. Fujitsu president Taiyu 
Kobayashi helped Systems Formulate 
with technology and personnel as well 
as financing. 

Per haps the most striking fact about 
Systems Formulate is that it sells 8 to 
10 percent of all the personal com­
puters in Japan. Systems Formulate 
has four retail stores, three in Japan 
and one in Palo Alto, California . The 
systems sold indude the Commodore 
VIC, the Apple, the NEC PC-8001, 
and the Oki if800. 

Systems Formulate has two training 
"campuse.s," both in Japan. The cam­
puses, which offer a variety of soft­
ware training courses, provide a sepa­

rate pe.rsonal computer for each stu­
dent. The most popular course? "SB 
nyu-mon," the beginner's course in 
small-business compute.r applications. 
Students can rent computer time for 
study outside class hours. 

Watanabe and other Systems For­
mulate staff members designed the 
Z80-based Bubcom80, which Fujitsu 
builds. The Bubcom80 is a beautiful 
machine, and a drop in the price of 
bubble memory would make it hard to 
resist. Systems Formulate's direct retail 
sales of computers may enable the 
company's talented designers to 
understand better than others the 
needs of personal computer users. 
Add to that the little company's dose 
ties with Fujitsu and apparent ability 
to use the giant's production facilities, 
and Systems Formulate seems an at ­
tractive dark horse in the American 
microcomputer market. At this point, 
however, Systems Formulate's only 
machine is too expensive for all but a 
few personal computer users. 

TOSHIBA A century-old, 
$9-billion com­

pany that employs almost 64,000 peo­
ple, Toshiba offers products that range 
from light bulbs to a neutral-beam in­
jector for fusion experiments. Perhaps 
most impressive about Toshiba as a 
contender in the U.S. personal com­
puter market is that Toshiba combines 
experience in both consumer elec­
tronics and information-processing 
systems with the capacity for vertical 
integration. Toshiba is Japan's third­
largest producer of semiconductors, 
with sales of $541 million in 1981. 

Toshiba's technological feats in­
clude a pocket liquid-crystal-display 
television, a voice-driven word pro­
cessor for the intricate Japanese lan­
guage, a highly successful family of 
CMOS integrated circuits, and the 
world's first microcomputer that uses 
silicon-on-sapphire {SOS) technology . 

The first two microcomputers 
Toshiba introduced in the United 
States were its T200 and T250 desktop 
machines. Both use the 8085A micro­
processor and come with CP/M, 
CBASIC II, and Microsoft BASIC 
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is working wonders 


with CompuPrcf! 

You can get FAST single and multi-user CompuPro based configurations 

fully integrated from G&G ENGINEERING. 

MULTI-USER SYSTEMS 

MP/M"'S-16· 
Are you having trouble deciding 

whether to go 8 bits (with lots of s.oft· 
ware that runs NOW), or 16 bits (with 
all that potential power)? Thanks to 
G&G, it's a split decision- EVERY· 
BODY WINS! G&G ENGINEERING's 
implementation of MP/M 86'" does it 
all! We call our package MPIM 8·16 
because it uses Digital Research's 
MPIM 86 to provide a multi-user, multi­
tasking environment for running both 
CP/M 2.2"" and CP/M 86™ compatible 
programs . . . AT THE SAME TIME! 

That's right! Imagine a system 
where one user could be running 
Wordstar'"', another d BASE II'"', a 
third SUPERCALC1'-' (all 8 bit CP/M 2.2 
compatible programs), while a fourth 
user runs CBASIC 86™(16 bits and 
CPIM 86compatible)! It's all made 
possible thanks to CompuPro's 
powerful hardware, Including the 
808518088 processor board and OMA 
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disk controHers, and thanks to G&G 
Engineering's software expertise. 

Plus you can install up to a 
Megabyte of CompuPro high speed 
static RAM memory and an assort­
ment of hard disk drives. This system 
means business. 

But flexibility isn't the only 
good news. Th is system Is also FAST 
(naturally, it's by G&G). What's more, 
it's BIG. CPIM 2.2 compatible 
programs when run under MPIM 8-16 
are not limited to user work areas of 
48K, as with 8-bit-only MP/M systems. 
With MPIM 8-16, your work area for 8 
bit software ls a whopping 62K! 

"MPIM 11-16 is a proprie tary lmplementallon. of MP/M 86 
v11rslon 2.0. This Jmplemenlatlon 1ake$ lld~an tage of 
the CompuPro SOllSIBOaa processor card and can no t 
be run onolher CPU cards. 

DUAL SYSTEMS and CompuPro 

make a perfect match in the best 

micro-computer version of UNIX 

we've seen. This is not "UNIX-LIKE" ­

this IS UNIX, implemented on the 

MC68000 processor (32 bit internal 

registers!). For the software 

connoisseur. 


APPLICATIONS 

(for users of our CompuPro systems) 


SUPERSHEET'" 
Now you can really spread out with 
SuperSheet, G&G's enhancement of 
Sorcim's SUPERCALC™. Upward 
compatible with all your existing 
SUPERCALC fi les, SuperSheet 
allows up to 15 times more storage! 
If you are among the many who have 
been frustrated by the Memory FULL 
message, SuperSheet is the answer 
to your prayers! This is the largest 
electronic spreadsheet program on 
the market. Once again, G&G has 
taken the best and made it even 
better. (Requires a minimum of 128K 
RAM.) 

WARP DRIVE'" 
Compute in the fast lane with 

WARP DRIVE, G&G's RAM memory 
disk drive. WARP DRIVE is extended 
address RAM memory configured 
with CP/M 2.2 to look like a disk drive. 
Your programs can run from 10 to 30 
times faster! When running CP/M 86, 
WARP DRIVE automatically becomes 
directly addressable main memory. 
WARP DRIVE is available in sizes 
ranging from 128K to 1 Megabyte. 

CPM-IBM 
Turn your G&G system into an 

IBM·ulator! Your system can become 
a powerful software development toot 
for the IBM Personal Computer. rJVe use 
CompuPro's Dual Processor 8085188­
the same hardware IBM used for their 
own development!) Our CPM- IBM 
program allows you to transfer 
CP/M® compatible files to and from 
5 1/4·inch diskettes in the IBM DOS 
format. The program discerns what 
kind of f ile or diskette it is reading, 
then does the appropriate conversion­
IBM to CP/M or CPIM to IBM. G&G 
makes it easy! 

llll~~glNEERING

1922 Re~ A""""e· Snn Lenmo. CA 94577 (415]89S.0798 

G&G Engineering Is an autho· 
rized CompuPro Systems Center. We 
specialize in CP/M S-100 Software and 
Hardware integration. Our engineers 
are factory-trained experts In Compu­
Pro products. All our CompuPro 
equipment is covered by a 2-year 
phone exchange warranty. Single-user 
systems start at $5,000 and multi-user 
systems begin at $9,000. 

"COMPUPRO iS a t rademark 01 Godbout Electr onic: 
MP/M, MPIM 116, CPIM, CPIM 2.2 and CPfM S6 are trade· 
marks of Oigilal Research: WORDSTAR is a tr ademark 
of MicroPro; dBASE e is a trademark of Ashlort-Tate; 
SUPERCALC and SUPERSHEET are trademarks ot 
Sorcim; C6ASIC 86 iS a trademark 01 Compiler 
Sys tems Inc.; UN X is a trademark of Bell Labora larl!!s: 
WARP DRIVE is a trademarK o l G&G Englnee r ln~. 
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You can use just about any desk for a 
computer termina l stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter­
minal stands are designed to accom­
modate a variety of computer equip­
ment. Choose from our Classic Series 
desks, DR Series desks and enclo­
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc­
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. lt 'sour 
way of doing business. 

Computer Furniture and 

Accessories, Inc. 


1441 West 132nd Street 

Gardena, CA 90249 


(213, 327·7710 


134 May 1~82 © BYTE Publication• lnc 

Japan~~ Comput~r5--------
standard. The T200 has two 51/•-inch 
built-in disk drives, and the T250 has 
two 8-inch built-in disk drives. 

At January's Consumer Electronics 
Show in Las Vegas, Toshjba surprised 
everyone by showing a third micro­
computer, this one using a ZBOA pro­
cessor. Called the TlOO, this model has 
BASIC in a 32K-byte ROM, 64K bytes 
of user RAM, 16K bytes of video 
RAM, and the capacity to accept two 
additional 8- to 32K-byte ROM or 
RAM packs containing languages or 
applications programs. The TlOO's 
price starts at less than $1000 and dem­
onstrates the seriousness of Toshiba's 
interest in the American personal 
computer market. The TlOO may or 
may not be the same machine as the 
rumored Toshiba P ASOPIA. The 
PASOPIA was supposedly based on 
the 6502 processor and was to be 
priced below the Apple. 

Toshiba will introduce another 
microcomputer at the June National 
Computer Conference in Houston. 
The T300 uses the more powerful 8088 
microprocessor and is aimed at the 
smaJl-business market. A single-user 
system with dual 8-inch, slim-line disk 
drives may sell for as little as $3500, 
with a 10-megabyte Winchester hard­
disk drive costing perhaps $4000. A 
multiuser system consisting of four 
T300s, a Winchester drive, and a 
printer may sell for around $25,000. 

All of a sudden, Toshiba has 
covered the entire spectrum of the 
American microcomputer market. Its 
products range from home computers 
for under $1000 to multiuser systems 
for $25,000. The TlOO, T200, T250, 
and T300 together seem to reflect ex­
cellent long-range planning. Accord­
ing to Toshiba, all four machines will 
run the same software. There may also 
be a 6502-based P ASOPIA in the 
works. 

Toshiba has signed 30 dealers and 
has a goal of signing 40 more this year . 
It has also opened two retail computer 
stores, one in the Westwood section of 
Los Angeles and the other in Costa 
Mesa, California. Vice-president and 
general manager John Rehfeld of 
Toshiba America stresses that the 

retail stores will serve as "learning 
laboratories for gathering information 
which can be useful to our dea ler net­
work." 

Speculations and a Pipe Dream 
At the moment, it looks as if NEC 

and Toshiba are leading the pack in 
marketing Japanese microcomputers 
in the United States. Expect them to 
maintain their lead for some time. 
Both companies will soon be offering 
complete lines of microcomputers 
ranging widely in price. Both seem 
determined to win a significant share 
of the American market. Both have 
the resources for large-scale, vertically 
integrated manufacturing. Toshiba 
has marketed more consumer prod­
ucts here, but NEC has established 
dealer networks for its Spinwriters and 
video monitors and, to some extent, 
for its PC-8000 series. 

Later this year or early in 1983, 
Hitachi can be expected to introduce in 
the U.S. a series of powerful micro­
computers. Despite its setbacks in 
marketing computers here, Hitachi is 
such an impressive company that its 
products are likely to be worth the 
wait. Hitachi has successfully mar­
keted consumer products in the U.S. 
and has everything necessary for ver­
tically integrated production. The 
only questions are whether Hitachi 
will decide to build the right machines 
and whether the market will still be 
waiting by the time the Hitachi ma­
chines arrive. 

As for the consumer electronics 
companies, Seiko's Epson subsidiary 
will probably be the first to make a 
strong showing. Existing marketing 
channels and consumer enthusiasm for 
the MX-80, along with Seiko's state­
of-the-art CMOS technology, enor­
mous financial resources, and exper­
ience in manufacturing microcom­
puters, give Epson an excellent chance 
of winning a significant share of the 
American market. This is certain if Ep­
son decides to sell its computers, as it 
does its printers, for very low prices. 

Expect Sony and Matsushita to 
burst on the scene sometime during 
1982 with compact, convenient home 
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Vector CC K100, 
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computers that will set new standards 
for ease of use. The marketing chan­
nels open to these two companies are 
so extensive that both can easily 
recover from a late start. 

The challenge to these companies is 
to design and produce the right ma­
chine on the first try. If the machines 
sacrifice versatility and performance 
to achieve the kind of compactness 
that fits neatly on one comer of a 
coffee table, then Sony and Mat­
sushita will have to work very hard to 
succeed on the second try. If these two 
companies come in with machines that 
are not only compact and convenient 
but also are as powerful as the IBM 
PersonaJ Computer, look outl 

Any of the companies described in 
this article, as well as their American 
competitors, could get a lead on the 
others by bringing to market a system 
with clearly superior performance for 
the price. One obvious strategy would 
be to sell a standard built-in micro­
Winchester hard disk for about the 

positioning. Mount connectors or motherboards without.specia l 
hardware or ho le 

drill ing. Vector 
ships more 
card cages 
and packag­
ing off-~he~ 
shelf, than 
any ot her 
company. 

NEW 	
For expert 
assistance, 
call the 
packaging 
professionals 
in California. 

(213)·365-9661, 
outside 
Galifornia, 
use our to ll­
free number: 

(800)423-5659. 
' 'See us at Electro 
Booth #1510" 

COmplete as shown, Vector 
CMAJA-20 with modules, $159.60 11·9) 

r:§yJleetoi&leehi~?bnpan
INCORPORATED 

~oe A11enue, Sylmar, Californ a 91342; TWX {9 0 
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price of two standard floppy-disk 
drives. Veteran microcomputer users 
know how much faster the hard disks 
make many operations, and novices 
could te!J at a glance when shopping 
for a system. Japanese and American 
computer companies with experience 
in manufacturing hard disks couJd 
tum that experience to advantage by 
mass producing micro-Winchesters 
and selling them at mass-market 
prices. 

Here's where speculation ends and a 
pipe dream begins (no reference to 
Unix intended). Imagine an 8086­
based system with 256K-bytes of 
RAM, a CP/M-86 or MS-DOS oper­
ating system, BASIC in ROM, and a 
keyboard of high quality and versatili ­
ty. That sounds a lot like a fully 
equipped IBM Personal Computer. 
Add a built-in micro-Winchester 
drive, a fold-away flat-screen video 
display, a built-in LSI 1200-bit-per­
second modem, a home-appliance 
controller, and sell the whole thing for 
$3500 or less. Offer a high-quality 
RGB color monitor for $500. Then 
IBM, Radio Shack, and Apple would 
have something to worry about.• 
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Japan Maps 

Computer Domination 


Ten-year research and development effort leading to 
fifth-generation systems for the 1990s is aimed at leapfrogging 

U.S. technology. 

The Japanese have set out to leap­
frog U.S . computer technology and 
become the world's leading suppliers 
of advanced computer systems. After 
two years of study and research, the 
Japanese Information Processing De­
velopment Center-JIPDEC-has 
hammered out a body of ideas, plans, 
and recommendations for projects 
that will culminate in what it calls a 
fifth-generation system by 1990. 

The plan for research and develop­
ment during the coming decade 
neatly integrates many of the innova­
tive ideas from researchers in the 
U.S., Japan, and the rest of the 
world, extendJng and fitting them 
into the new system [ELECTRON­
ICS, November 3, 1981, p. 71]. 

Reprin eel from ELECTRONICS. November 17. 
198 I . Copyright © McGraw-Hill. Inc.. 198 I. 
All rrghts reser ved_ 
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ELECTRONICS 


What makes the goal entirely 
believable is the Japanese ability to 
turn such efforts into a national proj­
ect. That gives them, in effect, a na ­

Fifth-generation 

computers will 


come In sizes ranging 

from small personal 

computers to large 


mainframe computers. 


tiona l computer policy that is concen­
trated, organized, and possibly gov­
ernment-backed in a way that other 
countries cannot match. 

Problem Solver 
To meet Japan's needs, the com­

puter of the future, in addition to 

having a higher performance level at 
lower cost, must be able to handle 
many more general problem-solving 
tasks than today's machines. In addi­
tion, the system must be as natural 
for people to use as it is for them to 
speak. Access is to be through natural 
language, everyday speech, and pic­
tures. The system that will perform 
this feat is being called the intelligent­
interface machine (see figure 1). 

Another of its three basic functions 
will be the system's ability to learn, 
associate, and infer, just as people do. 
The computer will be able to clarify 
even vague requests and then, by us ­
ing its vast store of information or 
that available from other computers, 
make judgments that will enhance the 
thinking capacity of its human mas­
ters. 

In other words, the computer could 
carry on an intelligent question-and­
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EXTERNAL INTERFACE 

HIG H· LEVEL 

I I 
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I I
FI FTH · GENERATION 
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LANG UAGE PICTURES LANGUAGE 

I 
I -

BASIC SOFTWARE SYSTEM 

' 
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IMANAGEMENT AND INFERENCE INTERFACE 
SYSTEM SYSTEM SYSTEM 

HAROWARE SYSTEM PROBLEM·SOLVING ANO 
IN FERENCE MACHINE 
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MACHINE LAN GUAGE 
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ABSTRAC T DATA·TYPE 

ALGEBRA 
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MACHINE . 

I~ GA TEWAY TO 
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OTHER FIFTH· 
GENERATION 
SYSTEMS 

VERY L ARGE ·SCALE INTEG RATED ARCHITECTURE J 

Figure 1: System planned for fifth-generation computers . The intelligent-interface 
machine will offer natural-language access. the ability to learn and infer. and an under­
standing of tlie data it is storing. 

answer session with a person. The 
basic function that will perform this 
feat is called the problem-solving and 
inference system, with a separate ma­
chine to implement it. 

The third basic capability will be the 
ability to use stored information- the 
computer will be able to understand 
the contents of the database instead 
of just being able to store it, retrieve 
it, and pass it on. These knowledge 
bases- as opposed to databases-will 
feed the problem-solving function. 

This part of the tripartite brain will 
be called the knowledge-based man­
agement system. It, like the other two, 
will have its own specialized machine 
to use advanced very large-scale inte­
gration (VLSI). 

In All Sizes 
fifth -generation computers are 

slated to come in sizes ranging from 
small personal to large mainframe 
computers. It should be no surprise 
that they will be interconnected with 
local and global networks. Some new 
techniques to be used are new archi­
tectures like data-flow machines, arti­
ficial-i ntel ligence concepts, and lan­
guages such as Lisp and Prolog along 
with machines opti mized for them. 

JIPDEC has recommended 26 re­
search and development themes, each 
with several projects. The themes are 
grouped into seven categories (see 
table 1) . Each theme has target speci­
fications. 

For example, a personal work sta­
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For you, choosing a personal computer means making 
.~ an intelligent decision . 

And isn't that what you do best? 

The first step in your 
decision-making process is 
analysis. You look at all ~he 

• nu mbers, and all the facts, 
before you leap. So you don't 

want a computer that's go'ing 
to run short on memory. ot when you can have 

,/ the HP-87 and a memory that expands to over half 
.I - a million bytes. 

f.J.Y 
t 111 Hewlett-Packard will make sure 

~f~V . . t-.uf... · youdon'trunshortonanalytical 

! 
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':;Oft~ software, either. For example, our 
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access to the expanding world of CP/M software. 
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HP·87. and it's ready to go. The 
RO I- based operating system 

~ft)~~ puts our built-in, enhanced BASIC 
}­ to work for you. Instantly. The 

HP-87 has built-in commands and 
editing keys that eliminate complicated keystroke 
sequences. Whether you're generating a complex 
graph, writing a program or correcting errors. 

And interfacing peripherals is as easy as putting 
a plug into a socket That's the kind of craftsmanship 
that's putting all our Series 80 computers on the 
map. We're building power, friendliness and reliability 
into every one of them. From our portable partner, 
the HP-85, to the high-powered HP-87. 

The most intelligent thing to do now? Get your hands 
on an HP-87. And then on the competition. You won't 
have any trouble mak ing the right decision. ot if you 

- want to get better and better at what you do best. 

. ~-..-- '-"''---' For the HP dealer nearest you, call TOLL FREE 

.. ! 800/547-3400 or in Oregon, Alaska and Hawaii 
cal\ 503/758-1010. F'oraddi­
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tional product information, 
write Hewlett·Packard, 
Dept. 2761<, Corvallis,

t OR 97330. 
-

-

HEWLETT
Introducing the new RP-87. . ­

It's very good at what JOU do. PACKARD612102 

Visi(.1Jc• is a registered tradcn•'<k of VisiCo.,,.... l'crsonal Sol1warc. Cl'1M ~ is a rc,qi.<icrcd trademark fJl a ig1tal llcse;irch. Inc 
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Japane>e Computer5---------------­

Basic-Application 

Systems 


• 	 Machine-translation system 
• 	 Question-answering system 
• 	 Applied speech-understanding 

system 
• 	 Applied picture-and-image­

understanding system 
• 	 Applied problem-solving 

system 

Development Supporting 

Technology 


• 	 Development-support system 

Very Large-Scale 

Integrated Technology 


• 	 VLSI architecture 
• 	 Intelligent VLSI computer­

aided design system 

Distributed-function 
Architecture 

• 	 Network architecture 
• 	 Database machine 
• 	 High-speed numerical­

computation machine 
• 	 High-level man-machine 

communication system 

New Advanced 
Architecture 

• 	 Logic-programming machine 
• 	 Functional machine 
• 	 Relational-algebra machine 
• 	 Abstract data-type support 

machine 
• 	 Data-flow machine 
• 	 Innovative von Neumann 

machine 

Table 1: Scope of tile fifth -generation pro ject. 

Systematization 

Technology 


• 	 Intelligent-programming 
system 

• 	 Knowledge-based design 
system 

• 	 Systematization technology for 
computer architecture 

• 	 Database and distributed­
database system 

Basic-Software 

Systems 


• 	 Knowledge-based management 
system 

• 	 Problem-solving and inference 
system 

• 	 lntelligent-interface system 

tion. would be required to perform 2 
million instructions per second, have 
from 0.5 to 5 megabytes of memory, 
and include 100 megabytes of disk 
storage with an average access of 1 
millisecond. Other specifications in­
clude what is referred to as a super 
high-speed processor to perform from 
1 billion to 100 billion floating-point 
operations per second and have a 
memory capacity of 8 to 160 mega­
bytes. 

Big Numbers 
Designers hope to create a problem­

sol ving and inference function that 
will have a performance of 100 million 
to 1 billion logical-inference opera­
tions per second (one logical inference 
equals 100 to 1000 instructions). 
Another project example is the specifi­
cations for a natural-language process­
ing system. In addition, the knowl­
edge-based management function 
should retrieve a unit of knowledge in 
several seconds from a knowledge 
base of 100 to 1000 gigabytes. 

Very large-scale integration tech­
nologies, first with 1 million tran­
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sisters per chip and then up to more 
than 10 million, are to be used. A de­
sign-automation system for these in­
tegrated circuits will also be devel­
oped. 

Newer high-speed device technol­
ogies such as gallium arsenide and 
Josephson junctions are excluded 
from the program because the re­
searchers believe that such devices 
will not be ready for general use by 
1990. However, they do maintain 
that the progress of these devices will 
be closely watched so that they can be 
incorporated into the project at some 
intermediate stage should they prove 
sufficiently practical and capable of 
superior performance. 

The design-automation system is to 
consist of three parts: the software for 
automated design of VLSI, a com­
puter system to run it-called System 
SG-and the SG personal computer 
that will be a logic-programming 
work station for designers. In the ini ­
tial stage (the first five years) of the 
project, the planners intend to imple­
ment the Hierarchical Specification 
Language (HSL) now being used at 

the Musashino Electrical Communi­
cation Laboratory of the Nippon 
Telegraph & Telephone Public Corp. 

The HSL system has several 
modules that are integrated into a total 
design system. It contains a language 
for describing a circuit, compiler, 
database, timing simulator, logic sim­
ulator, circuit simulator, test-pattern 
generator, placement and routing pro­
gram, and design-rule checker. ­

Logic Designer 
Also part of the design-automation 

project is the development of the 
logic-programming work station . No 
existing personal computer satisfies 
the requirements of high-speed pro­
cessing of voice, graphic, apd digi­
tized-image input and of perfor­
mance as a personal-interface ma­
chine using languages like Lisp or 
Prolog. One of the fastest conven­
tional general-purpose computers ­
one capable of 40 million instructions 
per second-is planned to be the host 
computer for the design-automation 
system until the first models of fifth­
generation computers are available. • 
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Never before have investors had the electronic capabilit to track and intelligently manage their mvn port­

folios like this. Using Dow Jones' data base and exclusive portfolio management software you can store, 
modi!}' and automalically update individual holdings on your own personal computer. 

Now you have a remarkable opportunity to use software that can ac­
tually minimize risk and increase the chances for investment success 

-sofcware that allows you co maintain multiple portfolios, auto­
matically value each stock in your portfolio, obta in current quotes 

(15 co 30 minutes delayed during market hours) and historical 
quotes, retrieve year-to-dare figures and compare chem to the 

stock's original worth. You'll even be able co rest the market 
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you buy or sell. 

More and more investors are becoming "bulbsh" about the 
DOW JONES NEWS/RETRIEVAL® Service- relying on it 
for inseam business and financial data that can save hours 
of valuable time. You gee exclusive electronic access to ar· 

tides from The Wall Street Journal, Barron's and the world­
wide Dow Jones News Service, in-depth background infor­

mation on thousands of public companies, eamings­
per-share forecasts, and mud1 more. It's everything 
you need to better manage your business and per­
sonal finances. 

When you make your software purchase, we'll give 
you a free Dow Jones password . . . as well as 

one hour of free incroducrory, non-prime 
time. And software and usage costs will be 
tax deductible in many cases (consult your 
tax advisor). 

Find out about Dow Jones' unique ability 
co help you manage your own portfolio 

like a professional, improve and 
broaden your research capa­

bilities, spot and analyze trends. 
Visit your nearest computer 
store or call the Dow Jones 
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CONCEPT: PRIVATE COMPUTERS 

Our marketplace is maturing. Those of you that were around in 1977 will remember 

what it took then to make a sale ... (anything that worked!) 
The two beautiful faces at the left are evidence that changes have occured in the 

industry!!! 
Besides an excellent, well proven S-100, CP/M, Z-80 4MHZcomputer system, we 

have a few extra things to offer. (Not the model!) 
Delta specializes in something called a Private Computer. It's for those of you 

systems integrationists that have matured with the market. You stopped assembling 
systems in your garage a long time ago, but still need a totally flexible computer line 
that your customers won't find at Wards or Sears. 

1. 
A Private Computer means you will never see one of our computer 
systems on the shelf of your local department store or computer shop. We 
only sell to systems integrationists who add value to our product. 

A Complete Range of Products is available. No other micro company in 
0 the world offers a more complete line of equipment to satisfy your needs. 
l'Y'• We have everything from low end single user systems to the top of the line 64 
user distributed processing networks. 

The DP Software Library is growing every month. We supplya Accounting, Business Management, Code Writing, Medical, Dental, 
• Chiropractic, Word Processing, Property Management and other 

programs. We have the source code in most cases and can negotiate customization if 
needed. Video taped training cassetts to aid you and your customers in learning how 
to use the programs and run the hardware are available. 

Factory Support and Service is available in most large cities. There are 66

4 fully stocked factory maintainance centers in the U.S. and 12 outside the 
• U.S. In more remote areas, our 24 hour fast turnaround component pool 

can be used to insure reasonable response times to satisfy customers. We have a 
customer service Hotline independant of sales or service. We have a 24 Hour 
Modem Engineering Advisory Billboard. 

Our Engineering Assistance and Software Development Program
!!!! can make headaches turn into profits. We maintain a staff of Engineers and 

d • Programmers whose services can be leased to expand your range of 
services. Problems from something as simple as hooking up a new printer or 
modifying an existing software program to customize a screen display can be resolved 
with this service. 

Financial Ass.istance is available through a flexible credit program that 

6 can not only get the product to you quickly but keep your cash busy where it 
• will do the most good. 30 - 60 -90 day flooring plans can be arranged to allow 

you to collect your money before you have to pay us. 

Sherry Starkey is on line right now at Delta to direct you to your area 
representative. If you have a half inch Beta or VHS video machine, ask Sherry for a 
sales demonstration in your own home or office. See the Plant, the People and the 
Program. 

DELTA PRODUCTS INC.• 15392 ASSEMB LY LANE, HUNTINGTON BEACH, CA 92649 
(714) 898-1492 • MON to FRI - 8 AM to 5 PM • TELEX: 681 -367 DELTMAR HTBH 
Circle 138 on Inquiry card. 



The Atari Tutorial 

Part 9: Even More Colors! 

Television artifacts and the new GT/A chip allow even more 
colors to be displayed on Atari computers. 

The Atari 400 and 800 home com­
puters allow the programmer to dis­
play many colors with their powerful 
color-register systems. Even more 
colors can be obtained with telev ision 
artifacts and the new GTIA chip. 

Television Artifacts 
A television art ifact is a pixel on 

the screen that displays a different 
color on the screen than the one as­
signed to it. This happens because the 
television display signal can become 
confused. The astute programmer can 
tum this bug into a feature. The 
ANTIC modes with which this can be 
accomplished are 2, 3, and 15. 
[Remember that the ANTIC mode 
numbers are not the same as the 
BASIC "GRAPHICS n" 1wmbers; 

This article appears in s/igl1tly different 
form in De Re Atari, published by Atari 
Inc., and is reproduced with its express 
permission. De Re Atari is available from 
the Atari Program Exchange. 155 Moffett 
Park Dr.. POB 427, Stmnyuale, CA 
94086. 
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ANTJC mode 15 is not a mistake. 
.. . G. W. J Each of these modes has 
a pixel resolution of one-half color 
clock by one scan line; each has one 
color and two luminances. With the 
use of artifacts, pixels of four dif­
ferent colors can be displayed on the 
screen in each of these modes. 

A simple example of artifacts when 
using the Atari home computer is 
shown by the following lines of 
BASIC: 

GRAPHICS 8 
COLOR 1 
POKE 710,0 
PLOT 60,60 
PLOT 63,60 

These statements plot two points 
on a black background, each with a 
different color. To understand why 
these colors are different, you must 
first understand how the display in­
formation for the television display is 
contained in a modulated television 
signal. 

The two major components of this 
signal are the luminance (or bright­

ness) and the co/or (or tint). The lu­
minance information is the primary 
signal, containing not only the bright­
ness data but also the timing and syn­
chronization signals. The color signal 
contains the color information and is 
combined or modulated onto the lu­
minance waveform. 

The luminance of a pixel on the 
screen is directly dependent on the 
amplitude of the luminance signal at 
that point. The higher the amplitude 
of the signal, the brighter the pixel. 
The color information, however, is a 
phase-shifted signal, which is a con­
stantly oscillating waveform that has 
been delayed by some amount of time 
relative to a reference signal. This 
time delay is translated into the color. 

The color signal oscillates at a con­
stant rate of about 3.579 megahertz 
(MHz). The Atari home computer of­
fers a high-resolution graphics mode 
(GRAPH ICS 8) that displays 320 
pixels across one horizontal scan line. 
The hardware does this by varying 
the amplitude of the luminance signal 
at 7.16 MHz, which is twice the color 
frequency. Since the color and lumi ­
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PART OF VIOEO DISPLAY VISIBLE WIDTH OF VISIBLE 
EFFECT PIX EL IN COL OR CL.OCKS 

l/2 

COL OR A 

112 

CO LOR B 

COL OR C 

COL OR D 

Figure 1: Jn this example of artifact color pixels, the visible portion of a pixel is one-half 
color clock wide, and its position within a color clock influences the color produced. 
See figure 2 and listing 1 for another example of artifact color pixels. 

'----------" 
ONE COLOR CLOCK WIDE ; 
ALSO WIDTH OF FUL L 
PI XEL. \ALTHOUGH ONLY 
PART OF PIXEL- SHAO ED 
HERE-MAY 6E VISIBLE l 

nance signals are theoretically in­
dependent, you should be able to 
assign any background color to be 
displayed and then vary the lumi­
nance on a pixel-by-pixel basis. This 
is, in fact, the way mode 8 works, the 
background color coming from play­
field register 2 and the luminances 
coming from both playfield registers 
1 and 2. 

However, a problem does arise. In 
practice, the color and luminance 
signals are not independent. They are 
part of a modulated signal that must 
be demodulated by the television 
receiver before they can be used. 
Since the luminance is the primary 
signal, whenever it changes, it also 
has a drastic effect on the color phase 
shift. For one or more color clocks of 
constant luminance this is no prob­
lem, since the color phase shift will be 
unchanged in this area. However, if 
the luminance changes on a half 
color-dock boundary, it will also 
produce a color shift at that point. 
Moreover, the color obtained cannot 
be controlled from the transmitting 
end of the signal (the computer) . The 
artifact color obtained is defined by 
the settings of the television receiver. 

(A color clock is a physical unit of 
horizontal distance on the video dis­
play-160 color clocks per line of 
video display. A pixel is a logical unit 
of video display with a size that 
varies with the graphics mode in use. 
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Depending on the graphics mode, a 
pixel may be one-half, one, two, or 
more color clocks wide.) 

Since the luminance can chan.ge on 
half color-dock boundaries, two ar­
tifact colors can be generated, one for 
each side of the color clock. These 
two artifact color pixels can be com­
bined to form two additional types of 

The artlfact colors are 
deflnltely distinct from 

each other, and 
programs can be 

written that utlllze 
them. 

full color-dock pixels. This is il­
lustrated in figure 1. 

Each of these pixels requires one 
color clock of screen space (although 
the visible part of the pixel is one-half 
color dock) . Hence, the resulting dis­
play has an effective horizontal reso­
lution of 160 pixels. 

The colors A through D are dif­
ferent for each television set, usually 
because the tint-knob settings vary. 
Thus, the actual colors obtained can­
not be controlled by the programmer. 
They are definitely distinct from each 
other, and programs can be written 
that utilize these artifact colors. 

To illustrate a simple applica tion of 
artifacting, refer to the sample pro­

gram in listing 1. This program draws 
lines in each of the four artifact colors 
(see figure 2) and then fills in areas 
using three of the colors. (Displaying 
many pixels of either type C or D next 
to each other results in the same 
thing: a line of constant luminance 
with background color.) The POKE 
87,7 command causes the operating 
system to treat this mode as mode 7 
instead of mode B and to use 2-bit 
masks when setting bits in the display 
memory; this tricks the Atari into 
creating pixels one-half color dock 
wide. To generate color A, use the 
COLOR 1 command. The COLOR 2 
command produces color B; the 
COLOR 3 command produces color 
C. Color D is generated by displaying 
COLOR 1 to the left of COLOR 2. 

The GTIA Chip 
The new GTIA ctisplay chip for the 

Atari home computer will someday 
replace the CTIA chip currently in 
use. The GTIA is nothing more than a 
CTIA with a few extra features. It 
provides three additional modes of 
interpretation of information coming 
from the ANTIC chip. ANTIC does 
not require a new display mode to use 
the special GTIA modes; instead, it 
uses the high-resolution mode F hexa­
decimal . GTIA is completely upward­
compatible with the CTIA. A brief 
summary of the CTIA's featu res 
follows so that the differences be­
tween the two can be explained. 

The CTIA is designed to display 
data on a television screen. It displays 
the playfield, players, and missiles. 
CTIA uses the data from ANTIC to 
display hue and luminance as defined 
by the four color registers. The GTJA 
expands this to use all nine color 
registers or 16 hues with one lumi­
nance or 16 luminances of one hue. 

The three graphics modes of GTIA 
are simply three new interpretations 
of ANTIC mode F hexadecimal, a 
high-resolution mode. All three 
modes affect the playfield only. 
Players and missi les can still be added 
to introduce new hues or luminances, 
or to use the same colors and 
luminances in more than one way. 
All displays of hues and luminances 
can still be changed on-the-fly with 
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AN ATARI 800™HOME COMPUTER 
AND AFATHER'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 computers, his son 
and himself. 

The story of Herrera's success 
began with his son's sight problems. 
Young Steve Herrera had been 
born with severe cataracts in both 
eyes and, naturally, his father 
was concerned. Herrera reasoned 
that the boy's learning abilities 
could be eriously 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 the perfect tool for testing 
Steve's vision. So he wrote a pro­
gram simply displaying the letter 
"E" in various sizes. 

Success! It turned out that 
2-year-old Steve could see even 
the smaller "E's" without special 
lenses. Herrera was first relieved, 
and then intrigued when he dis­
covered that not only could his son 
see the 11E' :'but he would happily 
play with the computer-generated 
letters for hours. So Herrera added 
a picture of an elephant to go with 
the "E:' and then more letters and 
picture . Thus, "My Fir t Alphabet" 
was born, a unique teaching program for chil­
dren two-years and older consisting of 36 high 
re olution pictures of letters and numbers. 

Herrera submitted the program to the 
ATARI Program Exchange, where it became 
an instant best-seller. ATARI was so im­
pressed 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 his grand prize winnings 
of $25 ,000 in cash and an ATARI STAR 
trophy, Herrera al o automatically receives 
royalties &om sales of his program through 
the ATARI Program Exchange. 

But Fernando Herrera wasn'ttheonlysoft­
ware "star" that ATARI discovered. Three 
other ATARI STARS were awarded at the 
ASAP awards ceremony for software sub­
mitted to the ATARI Program Exchange and 
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judged by ATARI to be particu­
larly unique and outstanding. 

Ron and Lynn Marcuse of 
Freehold, New Jersey, teamed 
up to write three winning 
enrries in the Business and Pr~ 
fessional category for home 
mmputers: "Data Management 
System:· «The Diskette Librar­
ian" and ''The Weekly Planner'.' 

Sheldon Leeman of Oak Park, 
Michigan, captured an ATARI 
STAR for his exceptional! y 
well-engineered "INSTEDIT" 
character set editor. 

Greg Christensen of 
Anaheim, California, became 
our youngest ATARI STAR 
winner at the age of 17. 
Christensen designed the 
clever "Ca vems of Mars" game 
program, which also will be 
incorporated into the ATARI 
product line. Greg designed 
the program in llli months 
after owning his ATARI Home 
Computer for less than a year. 

Every three months, ATARI 
awards ATARI STARS to the 
writers of software programs 
submitted to the ATARI Software 
Acquisition Program and judged first, 
second and third place in the following 
categories: Con umer (including entertain­
ment, personal interest and development); 
Education; Business and Professional pro­
grams for the home (personal finance and 
record keeping); and System Software. 

Quarterly prizes consist of selected ATARI 
products worth up to $3,000, as well as an 
ATARI STAR plus royalties from program 
sales through the ATARI Program Exchange. 
The annual grand prize is the coveted ATARI 
STAR trophy and $25,000 in cash. 

To be eligible, your software idea mu t be 
accepted by the ATARI Software Acquisition 
Program. Your program can have a broad 
application or serve a very specific purpose. 

0 a SY.&.' o•u . - ./Ol. "2.:J • 5G7 8? :: <=>? 
@AaCOEr HIJK~HMOPOR~TUUMMY Z ( ~ ] ~_ 

·~ .... .,"""" .. - - _.~,.--+•.I..,..... 4:t•t-il 
•abcdefghijk lMttopqrs~uu~xyz+I~•~ 

TTT T T TT'T 

T 

TTT 

r--------------- ,
Enter the ATARI ASAP competition and 
you could win $25,000 in cash, royalties, I 
some great prizes and an ATARI STAR. I 

ISUBMJT TO: ATARI®Sofrware Acquisi tion Program 
Dept. CIR, P.O. Box 427 I 
155 Moffett Park Dr., B-1 I 
Sunnyvale, CA 94086 I

OR CALL: 800-538-1862; in California, 800-672-1850. 
Il 'm reaching for the stars. Please send ~e 

an entry form today. 	 I 
I 

Name---------- ----­ I 
Address,________ _____ I 

CitY------ -------- I 
Srate/Z1p 	 I 

ATARI HOME COMPUTERS l 

Vk've Brought The O:>mputer Age Home'.'I I 

L _____ -Cl~2~R,::c ______ _J 

After submittal, consultation 
from ATARI is available if you 
need personal assistance with 
sound, graphics, or other tech­
nical aspects of your program. 

To make your job easier, 
ATARI provides some 20 
software development tools 
through the ATARI Program 
Exchange. A list and descrip­
tion of the various system 
software is published quarterly 
in the ATARI Program Ex­
change Catalog. These tools 
enable you to utilize all the 
ATARI resources and software, 
including 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. 

)I\_
ATARI® 

Circle 32 on Inquiry card. 



Listing 1: An Atari BASIC program to display artifact colors. See the text and figures 1 
and 2 for details. 

lO GRAPHICS S:POKE 87,7:POKE 710,0:POKE 709,14 
20 COLOR !:PLOT 10,S:DRAWTO 10,70 
30 PLOT 40,S:DRAWTO 40,70 
40 COLOR 2:PLOT 20.S:DRAWTO 20,70 
SO PLOT 4 1, S:DRAWTO 41. 70 
60 COLOR 3:PLOT 30,S:DRAWTO 30,70 
70 FOR X = l TO 3:COLOR X:POKE 765,X 
80 PLOT X•25+60,5:DRAWTO X•25+60,70 
90 DRAWTO X•25 + 40,70:POSITION X• 25+40,5 
100 XIO 18,#6.12,0,"S:" 
110 NEXT X 

LISTING 
VERTICAL COLORED LINES DRAWN BY 


1 (NOT TO SCALE l 


0 

0 

0 

1 0 

I 0 

1 0 

I 0 

l 0 

1 0 

L--.!-..-. 

0 I 1 

0 I 

0 I 

0 It 
0 I 

0 l 

c..---

I 0 

I 0 

I 0 

1 0 

1 0 

1 0 

-
'- - - - .--J 

COLOR A; 

DRAWN av LINE 20 Of 


DRAWN BY LI NE 30 J IPROGRAM (SEE LISTING l l 

DRAWN BY LINE 50 =-----_JCOLOR B ; ----' ,_____,DRAWN BY LINE 40 

COLOR C 1 ----' 


DRAWN BY LINE 60 


COLOR 0 -------..../ 

Figure 2: An enlarged view (not to scale) of the upper left-hand corner of the video 
display produced by listing 1. This f igure helps to explain how listing 2 produces four 
colored vertical lines from three different types of pixels. 

display-list interrupts. The GTlA uses 
4 bits of data from ANTIC for each 
pixel, called the pixel data. Each pixel 
is two color clocks wide and one scan 
line high. Thus, the pixels are roughly 
four times wider than their height. 
The display has a resolution of 80 
horizontal pixels by 192 vertical 
pixels. Each line requires 320 bits (40 
bytes) of memory, the same number 
used in ANTIC mode F hexadecimal. 
Therefore, for a program to run the 
GTIA modes, it must have at least BK 
bytes of free RAM (random-access 
read/write memory) for the display. 

The GTIA modes are selected by 
the priority register PRIOR, which is 
located at address 0016 hexadecimal 
and shadowed at address 26F hexa­
decimal. [Th e contents of shadow 
registers are copied into their 
associated registers every 1160 sec­
ond. Thus, you will usually alter 
shadow registers, not the hardware 
registers themselves . . .. G. W.] Bits 
06 and 07 are the controlling bits. 
The effects of these bits are presented 
in figure 3 . 

Setting up the new GTIA modes is 
as simple as setting up the present 
modes supported by CTIA. To imple­
ment the modes from BASIC, simply 
use a GRAPHICS 9, GRAPHICS 10, 
or GRAPHICS 11 command. In as­
sembly-language programs, selecting 
one of these modes is done by open­
ing the screen device through era. lf 
you are building your own display 
list, PRIOR must be set to select the 
correct mode. 

Mode 9 
Mode 9 produces up to 16 different 

luminances of the same hue. ANTIC 
provides the pixel data that selects 
one of 16 different luminances. The 

PRIOR background color register provides 

t 07 D6 
the hue. In BASIC, this is done by 
using the SETCOLOR command to 

OPTION set the hue value in the upper nybble 
0 

0 

0 

l 

NO GTIA MODES 
( CTIA OPERATION l 
I HUE, 16 LUMINANCES 

IMODES 0 TH ROUGH Bl 

I MODE 91 

(4 bits) 
register 

of 
and 

the 
to 

background color 
set the luminance 

l 
I 

0 
I 

9 HUES /LUM INANCES 
16 HUES. I LUMINANCE 

I MODE IOl 
(MODE 11) 

value in the lower nybble to all zeros. 
The format of the command is 

Figure 3: Activation of graphics modes 9. 10. and 11. The two most significant bits of 
the hardware register PR10R control the selection of these modes. For infonnation on SETCOLOR 4, HUEV ALUE,O 
t11e use of the low 6 bits of the PRIOR register, see page 338 of the Nouember 1981 
BYTE. where 4 specifies the background 



RWARE 

CALL. TOLL FREE 1-800-528-1054 


ATARI 

Special 32K 800 System 
800 w/32K. recorder, star 
raiders. joysticks . . . . Call 
Above w/48K . . . . . Call 
800 (16K) ...... .... .. 5670 
400 ...... ' ... ...... . 5340 
810 Disk Drive .. .. .. 5440 
825 Printer ........... 5590 
850 Interface . . . . . . . $170 
410 Recorder ... . .... S 75 
830 Modem . . . . . . . . . $155 
16K Memory . ..... . ... $70 
32K Memory . . . . ..... $125 

COMMODORE 
VIC20 .... . ... . . . . ... $250 

DISK DRIVES 
Lobo 

Apple 1st Drive . ...... 5400 
Apple 2nd Drive ...... $350• 

PRINTERS 
C. ltoh 

F-10 - Paral lel . .. .. ... Call 
F-10 - Serial ... .... . . Call 
55CPS - Series . . . . . . Call 
Prowriler . . . . . . . . . . . . . Call 
1550 ...... . •.•• . ••... Call 

Oatasouth 
OS 180 .. .. ........ $1260 

Diablo 
630 RO w/Tractors . . $2260 
630 RO we/Tractors . $2050 
630KSR wo/Tractors . $2435 

Epson 
MX-80 . ... . ........... Call 
MX-80 F /T . . .. .. . . . . . . Call 
Mx-100 ... .. .......•.. Call 

NEC 
PC-8023A . . ... .. . .... Call 
35 0 . " ....... ... $1690 
n 10 . . . . . . . . . . . . . . . . . Call 
1120 ................. Call 

Okidata 
Microline 80 ... ..... .. 5330 
Microline82-A .... ... $455 
Microline83-A ...... . $740 
Micro line 84 ... .. ... .. . Call 

Tally 
1805/1802 . ' .•..... . $1555 
1605/1602 .' ' . . .... ' $1325 

Texas Instruments 
810 Basrc . . . . . . . . . . . .. Call 

MONITORS 
Zenith 

12" GreenScreen .. $115 

~il\'3;11MMlt11 ·l=mailiiWU; !l f1jlljjjj ·i 


.JN!Novationlll~~~ 

ATARI® TuxAs INSI'RUMENTS.¥.. 

o 1eleVideO NorthStar' 
(Al.00))E~~~~TA

~N 
3"1 
ddtd systf'msCOMPUTER SYSTEMS EPSON AMERICA. INC. 

SPECIAL WORD PROCESSING SYSTEM 
Altos 8000-2, Televideo 950, Diablo 630RO, Word Star, Cables .. .. ... . 55830 
above w/TELEVIDEO 910 . . . . ......... . ............ . . . ..... . .... . $5500 

V IDEO TERMINALS 
Adds 

Viewpo int ... ...... ... $530 
Altos 

Al los I . . . . . . . . . . . . . . . . Call 
Soroe 

IQ 120 ... .... . ....... . Call 
IQ 130 .... ...... ... ... Call 
IQ 135 ... ....... . .... . Call 
IQ 140 . .... ........... Call 

Tele video 
910C . .... . .... .. . . $570 
912 c . ' ... ' . . ... .. . . $675 
920 c .. ' . . . . ' . . ' . . 5735 
925 c . .. ' .. ' . . . . . . . $730 
950C ............. 5915 

Zenith 
Z-19 . . . . . . . . . . . . . . . $680 

DISKETTS 
Elephant 

5!!.: " 0. Sector( 001 ... S215 
Maxell 

5!1.: " O.or 10. Sector 
(100) ... ... .... ..... .. $300 
8 ' ' 0. Sector ( 100) .. .. .. $370 

SOFTWARE 
WordStar . ......•..... S295 
Mailmerge .... . . .. . . .. $100 
SpellSlar ....... . ..... $160 
DataStar ... ......•.. .. $240 
CalcS tar ... . .......... 5220 


COMPUTERS 
Altos 

ACS 8000-15 . . . . . . $3850 
ACS 8000-2 

w/CPM ' .. . . . .. .. 52650 
Series 15D . .. .. ........ Call 
Serles 5-50 ...... . ... .. Call 

A lspa 
ACl -1 ..... . .. . ...... Call 
ACl-2 . . . . . . . . . . . . . . . . Call 

California Computer 
Systems.... . . ..... .... Call 

IBM 
Personal Computer . . • . Call 

NEC . ... .... ........ . .. Call 
Northstar 

Advantage . . . . . . . . . 52990 
Horizon II 64K OD . . $2690 

Televideo Systems 
TS-802 . . . . . . . . . . . 52700 
TS-802H ........... $5050 

Zenith 
Z-89 48K w/CPM' .. $2160 
Z-9064Kw/CPM' .. $2385 
Both above w /supercalc 

MODEMS 
Novatlon 

CAT ..... .... . ... . $140 
D-CAT ......... 5155 
Apple Cal 11 . . . . . . . . $349 
Auto Cat . . ... . ..... . . $235 

Amdek 
Video 100 ..... . ••... . . Call 2222 E. Indian School Rd . • Phoenix, Arizona 85016 
Video 300 . . . . . . . . . . . . . . Call 

Color I . .. . ...... . . .. ... Call 
 ~PUTER {• a•J [ order une: 1-aoo-52s-1os4 

Other Information: 602-954-6109 · · · · ...=..Color II ....... ... . . .... Call 
 WAREHOUSE 
Store Hours: Tues.-Fri.1 0-5 MST Saturday 10-2 MST 

Prices reflec t 3% cash discount. Product shi pped in factory cartons with Personal ct1ecks w1U delay st11po1n9 two ..eeks 

manufacturers warranty. Add 2% a minimum of S5 for shipping and handling. Puces ~ ava 1lab1 l1ly s~b1ec110 Change w 1thou1 no11ce 

I 



114 H3 H2 Hl 0 0 I BACKGROUND COLOR REGISTERl I 0 I 0 

PIXEL OATA
L4 l3 L2 LI (FOUR BITS FROM ANTIC)l l l l • OREO TOGETHER TO GIVE 

H4 HJ H2 Hl L4 L3 L2 LI 
FINAL COLOR ON DISPLAY 

HUE LUMINANCE 

ONE CONSTANT HUE 16 LUMINANCES 
SET BY BACKGROUND SELECTED BY 
COLOR REGISTER PIXEL DATA 

Figure 4: Interpretation of a byte of memory as a color pixel in graphics mode 9. Mode 
9 gives one hue at 16 possible luminances. 

listing 2: An Atari BASIC program that illustrates BASIC graphics mode 9 by drawing 
16 vertical lines of varying luminances (same liue). 

10 GRAPHICS 9 
20 SETCOLOR 4,l 2,0:REM lnlllalize the badground color to green 
30 FOR I= 0 TO IS:REM draw ln diffe ren Juminances 
40 COLOR I 
50 PLOT 2•1.10 
60 DRAWTO 2•!,80 
70 NEXT l 
80 GOTO 80:REM hang up in a loop 

color register, HUEVALUE sets the 
hue and can be anything from 0 to 15, 
and 0 sets the luminance part of the 
register to zero. The background lu­
minance mi15t be zero because the 
pixel data from ANTIC will be 
logically ORed with the lower nybble 
of the background color register to 
get the luminance that appears on the 
screen (see figure 4). Use the COLOR 
command to select luminances for 
drawing on the screen; its argument 
(ranging from 0 to 15) specifies the 
luminance. A sample BASIC program 
to use mode 9 is shown in listing 2. 

Assembly -l anguage programs 
should write the hue directly into the 
upper 4 bits of the shadow location 
for the background color register at 
location 2C8 hexadecimal. If you use 
CIO calls to draw to the screen, store 
the pixel data into ATACHR located 
at 2FB hexadecimal. This selects the 
luminance with values from 0 to F 
hexadecimal. If you are maintaining 
your own display data, the pixel data 
goes directly into the left or right half 
of the display RAM byte. 

Mode 11 
Mode 11 is similar to mode 9 except 

0 0 0 L3 L2 ll BACKGROUND COLOR REGISTER I I I 0 IXl that it provides 16 different hues all 
with the same luminance. ANTIC 

H4 H3 H2 Hl provides the pixel data to select one PIXEL OATA 
I FOUR BITS FROM ANTIC l 

of 16 different hues (see figure 5). InJ I l j l l 
BASIC use the SETCOLOR com­OREO TOGETHER TO GIVE 

FINAL CO LOR ON DISPLAYI H4 

J 
H3 H2 

J 
Hl L3 J L2 I u IXI mand to declare the single luminance 

value in the lower nybble of the 
HUE L UMINANCE 

background color register. Set the up­
lS HUES SELECTED ONE CONSTANT LUMINANCE 
BY PIXEL OATA SET BY BACKGROUND per nybble of the background color 

COLOR REG I STER register (the hue nybble) to zero. The 
Figure 5: Interpretation ofa byte of memoryasa color pixel in graphics mode 11. Mode format of the command is 
11 gives up to 9 hues at the same luminance level. 

SETCOLOR 4,0,LUMV ALUE 

where 4 specifies the background col­
or register, 0 sets the upper nybble to 
zero, and LUMV ALUE sets the value 

listing J: An Atari BASIC program that illustrates BASIC graphics mode 11 by draw­ of the luminance and can range from 
ing 16 vertical lines of varying hues (same luminance) . 0 to 15. As with the other graphics 

modes (except mode 9). the lowest bit 
10 GRAPHICS 11 of the luminance is not used. The ef­
20 SETCOLOR 4.0.12:REM millalize the background color fective result is that only even 
30 FOR l "'O TO l5 numbers resu lt in distinct luminances, 
40 COLOR ! :REM select dillerent colors which gives eight possible luminances 
50 PLOT 2· 1.10 

in this mode. Use the COLOR com­60 DRAWTO 2·1.80:REM d raw bars in different colors 
70 NEXT I mand in this mode to select the 
80 GOTO BO various hues by selecting values from 
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Introducing a New Software Program for the Apple™ 


/!!,B, XBll. 
" '°PP>'" Otslt 

That Helps Manage 

TIMB l

• 

Every Minute Counts. 
When you charge for time, every 
minute counts. Counting up the 
charges. determining accountabil ity 
tor your services. making billing 
decisions - your livelihood depends 
on these tasks. Time itself and the 
cost you assign to it - are the real 
commodities of the professional 
practitioner. 

Performs Like aService Bureau. 
The Professional Time & Billing 
program performs time management 
and billing functions as expertly, 
efficiently and smoothly as a 
prestigious service bureau but al a 
fraction of the cost! With the PTB 
program, turnaround time is virtually 
eliminated. Instant access to 
information and the ability to make 
quick, effective billing decisions are 
virtually at your fi ngertips. With 
delays eUminated, your cash flow wiil 
increase signif icantly. 

Desi~ned by Professianals. 
The 'tJrofessionaJ Time & Billing 
program by SOFTWARE 
TECHNOLOGY for COMPUTERS 
was designed by professionals who 
understand tha t time is money. Their 
purpose in creating this program is 
to give you the best poss ible return 
on your time. 

• 


PTB Will Help Your Firm. 
The PTB program will keep accurate 
records of WHICH staff member 
performed WHAT work for WHICH 
client. Up to 120 user-defined rate 
codes of time, expenses or fixed fees 
can be used. Even nonbillable work 
and non-time-related expenses can 
be recorded. The program provides 
accurate records of monies received 
from clients on account or other 
receipts you may want to record. 
The PTB program wil l correlate all 
th is information, assemble a 
comprehensive set of internal 
reports, and generate statements for 
services rendered. 

TheSvstem Will Pav for Itself. 
The PiB program wfll more than pay 
for itself by increasing the speed, 
accuracy and efficiency of your 
client accounting and billing 
procedures. 

Who Needs the PTB Package? 

SOFTWARE TECHNOLOGY 
tot COMPUTERS 

CPA firms. law practices, advertising 
agencies, architectural firms. 
engineering companies, private 
consul tants. health care centers and 
countless others tha depend on the 

AII This with Incredible Ease for 
$395 (U.S.). 
The Professional Time & Billing 
program requires no previous 
background in computers or 
programming. Extensive 
documentation and detailed 
explanations of how the system 
works provide an unparalleled level 
of trouble-free, user-oriented 
performance. Furthermore, you can 
learn to use the program 1n a 
min imal amount ol time. 

The complete package costs $395 
(U.S.) and includes a 3-ring binder, 
program diskette and user's manual. 
The program will run on an APPLE II 
or 11 Plus computer wi h 48k, a serial 
or parallel printer and 2 disk drives. 
No other special hardware add-ons 
are required. 

for a Personal Oemonslration. 
For a personal demonstration of this 
outstanding program and other fine 
products from us. contact your local 
dealer. Call or write us for the 
whereabouts of your local dealer at: 

ability to accurately and 
meaningfully manage billable time 
and resources. 

P 0 Box 428 6eJmQnl . MA 02 178 
(6 17) 9'?3-4334 

" l HE U IH ERENCE LIES 
WITH THE SOFTWARE" 

If your local dealer does not carry the PTB program ask him to give us a ca ll We are committed to providing quali ty softwa re at reasonable prices. 

Apple is a trademark of Apple Computer Company.
Clrcle 376 on Inquiry card. 



Circle 136 on inquiry card. 

What's 
Better 


lf.ion 
Bosic? 


BASIC 


a+.:! 

Delphic Systems has merged 
its ZSO BASIC with FairOOm's 
MICRO B+ TM to produce 
BASIC B+ ™. the first all pur­
pose interpreter featurin111 a 
B-TREE file structure· im­
plemented using NEW com­
mands. No more messy CALLs 
or difficult assembly languag~ in­
terfacing! Instead, use the 
following BASIC B +TM functions 
to manage an index without ever 
reorganizing the file: 

BOPEN BCLOSE NEWB 
KILLS FINDS GETB 
NEXB PREVB STATS 

In addition, BASIC B + TM was 
written using zao code in order 
to minimize size and enhance 
speed perfonnance. 
Features &Requirements 
• 	 Search a 10,000 entry Index In 

one second 
• 	 No Index reorganization needed 
• 	 Uses fast and compact Z80 oode 
• 	 CPIM Versions 1.4 or 2 .2 
• 	 1 2 Dlgit precision 
• 	 Program Chaining 
• 	 Read only file protection 
• 	 SeqtJentfal and random files 

!\-- ­
BFISIC B+TM 


with documentation 
$325.00 

Delphic Systems 
2260 Compton Avenue 
St. Louis. MO 63104 

3141773-6753 
Coming Nexl 

INVENTORY B + tM 
Master Card 

MICRO B +TM 1$ a Tra<J>?mark OI ~;i<Corn 
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COLOR Statement 

Va lue 


0 
1 
2 
3 
4 
5 
6 
7 
8 

Address of 
Color Register 

Used 
(Hexadecimal) 

DO 2 
00 13 
0 014 
0 015 
0016 
0017 
0018 
0019 
001A 

Address of 
0 per at ing-System 
Shadow Localion 

(Hexadecimal) 

2CO 
2C1 
2C2 
2C3 
2C4 
2C5 
2C6 
2C7 
2C8 

Table 1: Addresses of color registers and their shadow locations affected by the 
COLOR statement in BASIC. 

listing 4: An Atari BASIC program that illustrates BASIC graphics mode 10 by draw­
ing 16 vertical lines o f varying hues and luminances. 

10 GRAPHICS 10 
20 FOR!,.OTOB 
30 POKE 704 + l.25S•RNO(l):REM set r.:indom colors 
40 COLOR I 
50 PLOT 2•1.10 
60 DR AWTO 2• ',BO:REM draw in bars of color 
70 EXT I 
80 GOTO 80:REM hang up in a loop 

0 to 15 for its argument . The pixel 
data from ANT IC will be logically 
ORed with the upper nybble of the 
background color register to set the 
hue part of the value that ultimately 
generates the color on the screen. A 
sample BASIC program using mode 
11 is presented in listing 3. 

In assembly language, use the 
operating-system shadow location for 
the background color register (at 2C8 
hexadecimal) to .set the luminance in 
the lower 4 bits with values from 0 to 
F hexadecimal . If you use CIO calls to 
write to the screen, store the pixel 
data to be written into ATACHR 
located at 2FB hexadecimal. This 
selects the hue with values from 0 to F 
hexadecimal. If you are maintaining 
your own display data, the pixel data 
goes directly into the left or right half 
of the display RAM byte. 

Mode 10 
Mode 10 allows all n ine color 

registers to be used in the playfield at 
one time. Each color register to be 
used must be set to some combination 
of hue and luminance. T he pixel data 
from ANTIC is used in this mode to 
select one of the color registers for 

display. In BASIC, the SETCOLOR 
command can be used as described in 
the Atari 4001800 BASIC Reference 
Manual to set the colors in the back­
ground and the four playfield reg­
isters. These can also be set by using 
the POKE instruction to addresses 
708 through 712 decimal where the 
four playfield registers and the back­
ground register are located. T he 
POKE instruction must be used to set 
the four player/missi le color registers 
at locations 704 through 707 decimal. 
The COLOR command is used to 
select the color register desired, as 
shown in table 1. The only meaning­
ful values for its argument are 0 to 8. 
A problem arises with this mode. 
ANTIC supplies 4 bits of data per 
pixel, as it does with modes 9 and 11 . 
This allows fo r the selection of 16 col­
or registers. However , only nine col­
or registers exist in the hardware. An 
illegal data value between 9 and 15 
wi ll select one of the lower-value col ­
or registers. A sample BASIC pro ­
gram using mode IO is given in listing 
4. 

In assembly language, store the 
pixel data into ATACHR (location 
2FB hexadecimal) or directly into the 
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Our attitude is priceless. 

Our training is free. 


I 
/ Alabama has plenty ofpeople who have 
I a positive attitude about workf And they're backed up with solid training. 

Alabama offers industrial developmentI io.bthtrainingd second to nonhe in the country. 
1 e mo 1 er states are try-ts e program otI ing to imitate. 

I 
Our training begins in mobile units on I site with the same kind of equipment used 

on the real job-even when that equipment 
is highly specialized such as with chemical 

I processing or precision metal cutting. 
Alabama's training assistance costs you 

I 	 nothing but it can mean everything in mak­
ing you productive rlght from the start-andI profitable sooner. I Cut out for Alabama where people are 

: 	 ::,a~,i."' your specificat;ons and ready 

I ' 
For more information, mail this coupon '1 

to Reuben Finney. Director. Alabama I 
Development Office. State Capitol. Mont­
gomery. Alabama 36130. or call him at I 
(2051832-6980. I 
Name I 
Title I 
Address 	 I 
City 

_	 ____State Zip I 
Phone 

------------- I 
8 1 Alab 	 Iama.
Cut out for business. ; 
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CPIM 

SOFTWARE 


LARGEST SELECTION 

INU.S.A. 


I 

l!l 

dBASE II QUICKSCREEN WORDSTAR 
Ashton-Tate Fox & Geller Micropro 

S595 s149 s299 
CB·80 SUPERCALC SPELLBINDER 

Compiler Systems Sorc im LexJsoft 

s419 s239 s299 
SPELLSTAR MAILMERGE T/MAKER 

Micropro Micropro Lifeboat Assoc. 

s159 sgg s229 
ACCOUNTING BASIC 

PLUS® CALCSTAR COMPILER 

Systems Plus Micropro Microso t 

CALL s219 s325 
I 

BASIC80 CONDOR 1 FMS·80 
Microsoft Condor Systems Plus 

$284 s239 • 
. S2B9.00 

. l ESS20% 
. . LESS20% 

LESS20% 
. LESS20% 
LESS 15 % 

SAVE ON HARDWARE 

TELEVIDE0910 . S575.00 MICROSOFT SOF TCARO 
TELfVIOE0950 . $95500 ALTOS PAOOUCTS • , 
C ITOHSlAAWAllEA $142900 ZE NIT H PAO DUCTS ,,.,. .... 
C I IOH PAOWAITEA , 10559.00 C.C S-PRODUCTS - ­ -
IOS500G $1060.00 ARC HIVES PRODUCTS . 

XEROX CO MPUTERS 

CPIM Is a Trademark ol Dlgilal Research 

standard 

software 

CORPORATION OF AMERICA 
10 MAZZEO DRIVE, RANDOLPH, MA. 02368 

&'17•983•7220 
ORDERS ONLY - 1"800·343-8420 

display RAM byte, as in modes 9 and 
11. In this mode, the pixel data can 
range from 0 to 8 and selects one of 
the nine color registers. 

Advantages and Disadvantages 
An important question arises in 

conjunction with GTIA concerning 
compatibility. GTIA is fully upward­
compatible with the CTlA, and all 
software that runs on a CTlA system 
will run the same way on a system 
with GTIA. This means you still have 
fuJJ use of players and missiles, colli­
sion detection, and display-list inter­
rupts. The GTIA graphics modes are 
supported by the operating system, 
and all graphics commands and 
ut ilities that run in the CTIA modes 
can be used in GTIA modes. 

The GTIA allows the programmer 
to display more colors on the screen 
with less work. Sixteen colors can be 
shown on one horizontal line. This is 
better than what can be done with 
horizontal kernels (see "T he Atari 
Tutorial, Part 4: Display-List Inter­
rupts," December 1981 BYTE, page 
181) that can give a maximum of 12 
colors per horizontal line. Much finer 
contour and depth can be represented 
using the shading available in mode 
9. This means three-dimensional 
graphics can be realistically dis­
played. 

Some disadvantages are associated 
with use of the GTIA chip . GTIA 
modes are map modes; text cannot be 
displayed in these modes without re­
course to custom display lists . The 
GTIA pixel is a long, skinny horizon­
tal rectangle (4:1 ratio, width to 
height) that does not represent curved 
lines well. Because each pixel uses 4 
bits of information, GTIA requires 
nearly BK bytes of free RAM to oper­
ate. Although it is upward­
compatible, it is not downward­
compatible. Thus, programs that use 
GTIA modes will not produce correct 
displays on computers that have 
CTIAs. There is no way currently for 
a program to determine whether or 
not a GTIA is present in a system. 
Finally, color artifacts produced by a 
GTIA system will not be identical to 
the color artifacts produced on the 
same te levision with a CTIA 
system. • 
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Ports of Entry and Soft Breezes 

for the Color Computer 


and Model III 

A $10 Anemometer and Other Remote Sensing Projects 


Using the Cassette Interface 


ln the last article of this series, I 
discussed using the cassette output of 
the Model I and Model 1II as a single 
discrete output line to drive a music 
synthesizer, telephone dialer, and 
serial port. This month I'll look at the 
inverse - implementing discrete 
(binary) inputs on the Color Com­
puter and Model Ill. (Unfortunately, 
the schemes I'll be using are not ap ­
plicable on the Model [, so it will be 
slighted somewhat in this article .) 

Of course, it's possible to imple­
ment dozens of discrete input lines to 
the Model I, Model III, or Color 
Computer by using a peripheral inter­
face adapter (PIA) or peripheral in­
put/ output (PIO) device such as the 
8255 semiconductor chip . This 
method requires four or five in ­
tegrated circuits in addition to the 
PIO or PIA. 
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The approaches I'll discuss here, 
however, involve using few addi­
tional components other than sen­
sors. This cheap and dirty approach 
can be used to detect remote switch 

The anemometer is 
constructed with 

plastic sprinkler fit­
tings, wooden dowels, 

and plastic cups. Do 
some preliminary 

testing before using it 
atop a 200-foot tower. 

closures (e.g., in burglar alarms and 
fire detectors); it can even be used to 
receive serial data (e.g., pulses 
generated by a telephone-type rotary 
dial). 

Discrete line inputs can also serve 
as a frequency counter. With the 
proper sensors and software, you can 
implement a low-frequency counter 
that easily measures thousands of 
counts per second; the software can 
handle switch bounce too. 

As an example of a pract ical ap­
plication of this dfacrete line input, l'U 
show you how to construct an 
anemometer that will measure wind 
speeds from 2V2 to over 60 miles per 
hour. Believe it or not, this device 
costs less than $10 and can be made 
by hackers wi thout opposing thumbs. 

Where Are the Discrete Inputs? 
Looking at the Color Computer, 

you can spot several potential 
discrete inputs: two joystick jacks, a 
cassette jack, and an RS-232C jack. 
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LEF T JOYSTICK PLUG 

INTERCOM 
OR OTHER 
TWO - OR THREE­

PIA 
AO DRESS 
$FFOO 

WIRE CABLE 
N.O. • NORMALLY OPEN 

NOTE : 
FRONT lllEW OF 
MALE PLUGS SHOWN 

Figure I: The Color Computer joystick switch inputs can be connected to external 
single-pole, single-throw (SPSTJ or single-pole, double-tlrrow (SPUT) switches for 
remote sensing applications. Cable runs can be up to 50 feel . 

ASW LSW 

l'0.01µ.F 

RIGHT 
JOYSTICK 

1--------t PA l 

PIA 
$FFOO 

LEFT 
J OYSTICK 

SW 

Figure 2: The Color Computer joystick switch inputs are "wire ORed" to two keyboard 
rows. Since the keyboard is never used at the same time as the switches, this causes no 
sensing problems. 
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Joystick switch inputs. The left and 
right joysticks have four analog chan­
nels that could be used as discrete in­
puts. Even more promising, however, 
are the joystick "switch" inputs. 

The joystick switches (shown in 
figure 1) are normally open switches 
that close to ground. The output of 
each switch goes to bit 0 (right 
joystick) and bit l (left joystick) of 
PIA address hexadecimal FFOO. As 
you can see from figure 2, the switch 
inputs to the PIA are shared by two 
keyboard rows; normally, you 
wouldn't be using the keyboard and 
joystick switches at the same time. 
The joystick switches connect to the 
PIA through a small filter made up of 
a choke and bypass capacitor as 
shown in the figure; this eliminates 
some input noise. 

Substituting an external switch (or 
switches) for the joystick switches, a 
cable can be run 50 feet or more to a 
remote locat ion. This procedure is 
not generally recommended with an 
unterminated input, but I experienced 
no difficulties and no false readings in 
a home environment with a 60-foot 
intercom cable. 

The program used is shown in 
listing 1, which simply checks for a 1 
or 0 on either joystick input. This Ex­
tended Color BASIC program loops 
at about 30 senses per second, making 
the scheme fine for switch closures in 
burglar alarms, fire detectors, 
microswitches in mailboxes triggered 
by the weight of the mail, and so 
forth . At this point it's probably well 
to mention a typical switch that can 
be used for remote sensing. Radio 
Shack has submini lever switches 
with and without rollers (275-017 and 
275-016, respectively), which require 
about 50 grams of force to operate. 
These switches were used in the ap­
plications described here, although 
virtually any single-pole, double­
throw (SPDT) switch could be used. 

RS-232C input. Another possibility 
for a discrete input on the Color 
Computer is the RS-232C read (RD) 
input. This line is normally used to 
input serial data and, as figure 3 
shows, it connects to an LM339 com­
parator in the Color Computer. One 
input to the comparator is a voltage 
divider made up of a 15-kilohm (kn) 
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Listing 1: Sample Color Computer BASIC program for reading joystick switch closures. 

100 ' SWITCH CLOSURE FOR RIGHT AND LEFT JOYSTICK 
110 H~PUT "RI~HT< R> OR LEFT< L) DETECT"; A$ 
120 IF A:Sa 11 R" THE~~ f1iz 1 ELSE t1m2 
130 A•<PEEK<~HFF00> AND M> 
140 IF AaM THEN PRitff "OFF" EL!:;E PRHIT "OW 
1~0 GOTO 130 

Listing 2: Sample Color Computer BASIC program for reading RS-232C RD inputs. 

100 ·' S~J ITCH CLOSURE FOR RS-232-C RD I t~PIJT 

110 A=<PEEKCtHFF22> AND 1 ) 

120 IF A=0 THEt~ PRltn "ON " ELSE F'~:rnT "OFF" 

130 GOTO 110 


THIS POINT 
0 VOLTS FOR +5V 
NEGATIVE INPUTS, 
OR V- .6 FOR 

f!S232C POSITIVE INP/
4·PIN 
DIN I N4148
CONNECTOR 
(FEMALE} 

101< 

THIS POINT~ 
IS APPROX I MATE LY 
2 VOLTS !OK 

+SV 

IK 

RS232 

IN 


PBO 

10 IF 

INPUT >2 

VOLT S, 1 
 PIA 

OTHERWISE 
 ADDRESS 

$FF22 

Figure 3: Tlie Color Computer RS-232C RD input goes to an LM339 comparator via a 
diode. Output of the comparator is a logic 0 for positive signals and a logic J for 
negative signals. 

6V 
BATTERY 

~-_-. 1 1 .....--~ 

6V 
BATTERY 

---..... 11 ...._--~ 

· 

RS·232C 
CONNECTOR 

SPOT (MALE) 
SW ITCH 

500f!MORE

I 
_J

FEET OF 
i.o---- UNSHIELDED . 

CABLE 

Figure 4: Two 6-V batteries can b e connected t o an SPOT switcli to implement a remote 
sensing switch connected to the Color Compu.ter RS-232C port. 
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and a 10-kn resistor. The junction 
point is a constant +2 volts (V) and 
goes to the "+ " (plus) input. 

The " -" (minus) input connects to 
the external RD line via a common 
diode and 10-kO resistor to ground. 
RS-232( signals are normally above 
+3 V (logic 0) or below -3 V (logic 
1). When the RD line is more positive 
than about +2.6 V, the input 
forward-biases the diode, and the 
" - " input is greater than the "+ " in­
put, producing a logic 0 comparator 
output. When the RD line is negative, 
the diode is reverse-biased, and the 
output of the comparator is logic 1. 
The comparator output goes to bit 0 
of a PIA whose address is hexa­
decimal FF22. Reading bit 0 of PIA 
hexadecimal FF22 is a process similar 
to reading the joystick switch, as 
shown in listing 2. 

Figure 4 shows the connections for 
the RS-232( remote input. Tie the 
normally closed contact of the switch 
to the positive terminal of a 6-V bat ­
tery . Tie the normally open contact 
of the switch to the negative terminal 
of a second battery. Tie the opposite 
ends of the batteries together and to 
the ground lead of the RS-232C con­
nector. The common contact of the 
switch goes to the RD line. There will 
be some switch bounce when the 
switch is broken (on the order of 50 
or 60 milliseconds [ms)), but this ar­
rangement is fine for slow sensing. 

Again, this scheme was imple­
mented using ordinary two-con­
ductor cable without termination and 
with a 60-foot run in a home environ­
ment. No false readings were 
detected. Twisted-pair cable could be 
used to increase the noise immunity. 
As this method is essentially current­
driven rather than voltage driven, 
runs even longer than 60 feet should 
be possible. 

Cassette input. Now for the third 
method of implementing a discrete in­
pu t: using the cassette input. Ex­
amination of the Color Computer 
and Model Ill shows that the same 
scheme, a comparator input, is used 
for both the Color Computer and 
Model m1500-bps (bits per second) 
cassette inputs. (The Model l and 
Model Ill 500-bps cassette inputs use 
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Minicomputer performance in 

Multi-user. Multi Tasking. Decision rM memory man­
agement hardware includes a memory map that is 
similar to the IBM 360,' and IBM 370. It supports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swapping. Each task or 
user enjoys complete memory protection and dynamic 
memory allocation. One task may be delegated as a 
supervisor to privileged system fu nctions forbidden 
to ordinary tasks or users. Such functions ( 1/0 cal Is, 
unauthorized memory access, etc.), will trap to the 
supervisor. If supervisory functions are not required 
the system can be configured for turnkey multi-user 
operation. 
Multi-purpose IEEE696/S-100. Decision I uti lizes the 
Morrow Designs IEEE Standard S-100 Wunderbuss~· 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a fu ll mega­
byte), add 1/0, add controllers.. .add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 
An unmatched software base. 
Decision I runs on the M/OS'M 
operating system. M/OS sup­
ports all system calls source 

compatibly with UN IX. Thus, UNIX programs will 
compile directly and UNIX documentation is almost 
totally applicable. Morrow CP/M~ has been configured 
to run under M/OS and communicate with both CP/M 
and UNIX standard media for maximum portability. 
Languages available include BASIC,COBOL, FORTRAN, 
RATFOR, Pascal and C. That means Decision I 
offers you a software base unmatched in 
its price/performance arena. 
The OEM machine. A basic multi-user 
system at $5,225 includes 
the Decision I, 4 Mhz 
Z80A-based CPU, 
sophisticated 
memory 

IBM 360 and 370 are trademarks of IBM Corp. 
Wunde rb~ss is a reg1s1erec trademark of Morrow Designs 
DeosK>n t and MIDS are trademarks of Morrow Designs 
UNI X is a trademark of 8eU Labora1ories, Inc. 
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a multi-user Microcomputer. 


management 
hardware, CP/M 

2.2, M/BASIC 5.2, 
3 serial and 2 para llel 1/0 

ports, 14 1/0 slots with S-100 
connectors, supervisor control in 

both hardware and software , 128K of 
RAM and two quad-density disk drives 

(BOOK) with OMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 

supply. The same system with 8" f loppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 

A better microcomputer. Whether you're build­
ing a single or multi-user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an 
improved 8-bit microcomputer. It's a breakthrough. 
In both computing power and price. 
Systems your way. Morrow Designs' ful I range of hard 
and floppy disk memory, add-in memory boards, 1/0 

boards, controllers and software allow you to 
configure your system your way... through a single 
suppl ier. 

The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabil ities. Compare 
flexibility. Compare uti lity. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 
Complete information? See your computer dealer. 

Or,write Morrow Designs. 
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PIA 
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+SV +S\I $ FF20 

T HIS PO INT 
- l VOLT FOR NO 
INPUT, >+ I VOLT 56K 56K +5V 
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<O VOLT FOR 
NEGATIVE INPUTs--- ----..---1 

CASSOIN 
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MODEL IIIIS K 
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i/O PORT 
$Off 
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CONNECTO R 
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Figure 5: The Color Computer and Model Ill have identical 1500-bps cassette input 
logic. An LM339 comparator compares afixed reference voltage to the cassette data in­
put. Output of the comparator is a logic 0 for positive signals and a logic 1 for negative 
signals. 

a different scheme, one of rectifying 
pulses. T hat arrangement is not as 
functional for random inputs as the 
one discussed here.) As a matter of 
fact, the input circuits in the Color 
Computer and Model lII 1500-bps 
cassette interfaces are identical (see 
fig ure 5). 

A frequency-shift keying method is 
used to generate the cassette 
waveform. A different frequency is 
used for a 0 and a l bit. as shown in 
figure 6. The Color Computer or 
Model III firmware measures the fre ­
quency of the sine wave by checking 
the binary output of the LM339 com­
parator, as shown in the figure. 

O ne input to the LM339 is a fixed 
voltage of about +l V from the junc­
tion of the 56-kn and 15-kn voltage 
divider. The second input is from a 
similar voltage d ivider. In the latter 
case, however, a diode goes to 
ground at the junction of the 6.8-kH 
and 8.2-kfl resisto rs. 

Input from the cassette recorder is 
an alternating current (AC) signal, 
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tom byte winchester disk storage 

SubstantialOEMand Dealerdiscounts available 

IP.Ill Colonial Data Services Corp. liil 105 Sanford Street Hamden, Conn. 06514 (203) 288-2524 • Telex : 956014 

M10 Ar1an11c D1s1,,br•!Or 	 Ne"" Enr11ano D1sm t1111()( 
COMPUTER APPLIED SYSTEMS. INC. SIM SYSTEMS. INC. 

~97 Hill S tr eel Yor Pennsyl~Onoa 17403 • (7 17) 848 -2431 PO 8o~l225 • 2Wash1ng1onS1 Ha~e•hlll MA 01 830 • (817) 373· 1'99 


CP/U ISal!Q!U!l!d lrad!lllar~ ol 01g1talA!S!31t~. Inc•-----------------------------­
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''GE's ENERGYAUDIT 

DIAGNOSED OUR LIGHTING NEEDS 


Robert O'Herrori , Vice President 
of Faci lities. Akron General 
Medical Center. 

AND SAVED US Sl~688~' 


"I'm always looking for ways to cut costs. T hat's why I was very 
interested in General Electric's lighting energy audit. 

"I simply filled it out, marking in the number of each type of lamp we 
use. GE then calculated that we could save more than $68,000 annually 
in energy costs with GE energy-efficient lamps. 

"We immediately changed one-fourth of our lamps to Watt-Miser® II 
fluorescents from GE. What's more, we did this without refixturing. 
Which meant a substantial $17,688 savings in annual energy costs with 
no capital investment'.' 

The GE energy audit may be able to save you a lot of money, too. 
Just fill out the form below and mail 
it in . WE BRING 

You'll receive a personalized GOOD THINGS 
computer analysis, showing your 
potential savings. TO LIFE. 

The GE energy audit. Let it • 
make the right diagnosis for you . GENER AL • ELECT RI c 

C-202 

• SEE WHATYOUCAN SAVE WITH GE's FREE LIGHTING ENERGYAUDIT. •Fill out this for m and mail to General Electric Company, 
Lighting Energy Audit, Departmen't PMNlD, Nela Park, Cleveland, Ohio 44112 . 

Hours each 

Now Total lamp operates 

in use Number per week 


Standard Fluorescents My energy rate is &__ per kilowatt hour. II& 

•• 
ll 4' F40/RS (Divide total dollars from your last bill by 
20 8'F96 total kilowatt hours used.) •---=::D 
Energy Saving 

Please send the savings analysis to: • Fluorescents 
• 

• 28 4' 35/34W RS Name 110 • 
J6 8'60W ==-=» Company IS5• Deep Recessed 

• 
Address 190

• Downlight Floods • 
44 City State 22)75R30/FL

• ;2 lSOR/FL <D Zip Code 200 
• 

• lncandescent Bulbs Phone 265 • 
60 60 Watt

• 68 75 Watt <) I buy lamps from: • 
76 100 Watt 

Contractor 290 

PAR-Lamps Distributor l25•• 84 lSOPAR/FL 

•• 
92 lSOPAR/SP City State Jf>S

• 100 75PAR/FL <] • 
D Please have someone come out and help Y.> 

lffi 75PAR/SP •me fill out this form. 

396 
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I BIT O BIT 
- :::12 .5 VOLT 

CASSET TE 

WAVEFORM 
 - 0 VOLT 

- o::-2 .5 VOLT 
2400 H2 1200 Hz 
!COLOR (COLOR 
COMPUTER) COMPLJTERI 

OLJTPLJT OF 
COMPARATOR 

PULSE WIOHi 
CAN BE EASILY 
MEASURED 

Figure 6: Both the Color Computer and Model Jll 1500-bps cassette logics use a 
"frequency-shift keying" recording technique in which two separate frequencies repre­
sent logic 0 and 1. 

listing 3: Sample Color Computer BASJC program for reading cassette input. 

100 ' SWITCH CLOSURE FOR CASSETTE INPUT 
110 A=CPEEi<•: a,HFF20 :> FIHD 1 ) 

120 IF A"'0 THEl·l Pf': I MT "OFF "' ELSE PR Hff "01-~" 


130 t:;OTCI 110 


Ust.ing 4: Sample Model lll BASIC program for reading cassette input. 

100 ' SWITCH CLOSURE FOR CASSETTE INPUT 

110 A= CIN P(255) AND 1) 

120 IF A=0 THEN PRINT "OFF" ELSE PRI NT "ON" 

130 GOTO 11121 


3.0V 
BATTERY 

+ ­ CASSETTE 
CONNECTOR 
15 -PIN DINISPOT 


SW ITCH 

3.0V 

N.O. BATTERY 

0 

N.C. 

SO OR MORE _J
FEET OF N.C. =NORMALLY CLOSED1- - UNSHIELDED N.0. =NORMALLY OPEN 
CAB L E SPO T• SINGLE POLE DOUBLE 

THROW 

Figure 7: Remote sensing can be implemented in the Color Computer or Model I/I by 
connecting an SPDT switch to two 3-V batteries. 
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with about 2.5-V swings on either 
side of 0 V. When the cassette signal 
is positive, the " - " input is greater 
than +1 V, and the comparator out­
put is logic 0. When the cassette 
signal is negative, the diode conducts, 
dropping the " - " input to below 0 V 
and forcing the comparator output to 
logic 1. 

Output of the comparator goes to 
bit 0 of PIA address hexadecimal FF20 
in the Color Computer or to bit 0 of 
input/output (1/0) port address 
hexadecimal FF in the Model Ill. 
Reading either port requires a single 
BASIC instruction (PEEK (&HFF20) 
or I P(255 )) or a comparable 
machine-language instruct ion. Listing 
3 provides a simple Color Computer 
BASIC test of the cassette-in bit; 
listing 4 shows the equivalent Model 
III test. 

A remote sensing switch can be im­
plemented in identical fashion to the 
RS-232C method, as shown in figure 
7. Two batteries produce +3 V and 
- 3 V, and these voltages are tied to 
the normally closed (NC) and nor­
mally open (NO ) contacts of the 
remote sensing switch. The switch is 
connected via ordinary two-con­
ductor cable. Again, twisted wires 
may be used if desired to improve 
noise immunity. A 60-foot length of 
cable was used in a home environ­
ment, and no false readings were 
detected for slow switch closures. 

Switch Bounce 
The BASIC programs listed for the 

three discrete input methods are fine 
for slowly changing inputs such as 
burglar alarms . A typical BASIC loop 
allows sampling at a dozen or so 
times per second. When the frequen­
cy of switch closures is greater, 
however, you must rely on Faster 
assembly-language code. Assembly­
language code can test the inputs 
thousands of times per second. Jn 
fact, assembly language is so fast that 
switch bounce can cause problems. 
The typical switches mentioned 
above do not close instantaneously. 
Minute movements produce "make 
and break" conditions during a cer­
tain period, as shown in figure 8. 

Various hardware schemes can 



IFYOUBUY 

MICRO-COURIER 


BEFORE JULYI,

YOUGETA 


100SUBSCRIPTION
TOTHE SOURCE@

FREE. 
Micro-Courier is the electronic mail You can access one of the largest data bases 

software for Apple•M computers. It lets you in the world, including news, travel service, 
send anything in your Apple computer to any commodity updates, educational programs, 
other Apple, in any other office, anywhere electronic games and more. 
in the world. It's fast, 100% And if you act now, you can 
error-free, and inexpensive. get a free $100 subscription to 
You can send and receive charts, THE SOURCE with your 
graphs, VisiCalc'"' reports and Micro-Courier package. 
entire programs. See your Apple dealer for 

Micro-Courier also takes complete details. 
you right to THE SOURCE. 

leach~Qµr~ittle 
~~~ 

MICROCOM 
We make little computers talk big 

1400A Providence Highway 
orwood, MA 02062 

Apple is a trademark of App[e Computer Inc. VisiCalc is a trademark of VisiCorp.• Inc. THE ~IURCE is a servicemark of Source 1elecomputing Corporation, a 
subsidiary of The Reader's Digest Association, Inc. 
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PRESS""' J L
BREAK j 

! Om1 	 lOm1 
TYP ICAL 	 TYPICAL 

I 50m1 
~·------TYPICAL 

"OEBOUNCE" 
TIME 

Figure 8: Switch debmmce can be accomplished in software by delaying a "debounce 
time" after initial detection of the switch closure. 

WHY DOES OUR SPELLING CHECKER 

COST LESS THAN THEIRS? 


Maybe we gaoled by not charging more 
!0< The WOAD. Our customers tell us we 
must be crazy, glvl.ng away this much 
software for only $75. 

What's wrong with ii? 

Fra.nkly, we're a lltlle hurt when people 
ask us lhls question. We guess everyone 
must be gelling used to paying $200 to $300 
for decent software. Anything lhal costs 
less must be junk. Right? ... WRONG ! ! ! 

The WOAD Is not only cheaper, i t's 
beuer! 

Available NOW lor: 

8" slngle CPIM 
0 

coos™, 

XEROX 820 (8" only) 
lntertec Supe1bfaln TM 

Apple TM wllh CPIM Soltcard 
(3~.000 Vltlrd dcl1on,.yl 

North Starr Double/Quad with CPJM 
Cl'IM is ~ •t9Sletf<I l•~OCfl\¥k ol D191ta1 Aesti«h 

OASIS SYSTEMS 

Th'e WORD gives you more! 

The WOAD gives you a 45,000 word 
dictionary that fits into less than 140K of 
disk space. 

The WORD works wilh your favorite 
text edllor and marks mistakes in your 
document lor easy, In-context. correct ion. 

The WORD"s one-touch word re,,Yew 
lets you add new words to the dictionary 
with a single keypress. You can bulld your 
own custom dictionaries 100! 

The WORD wlll look up the correct 
.spelling of misspeHed words. 

The WORD a.nalyzes your wrlllng, 
counting w0<ds and showing you how 
olten each word was used. 

The WOAD has a special homonym 
helper feature to deal with these pesky 
words. 

• 	 The WOAD will find rhymfng words, 
solve crossword puzzles., and much mom! 

CALL TODAY! 

(714) 291 ·9489 
2765 REYNARD WAY, SAN DIEGO, CA 921 03 

eliminate switch bounce, but let's 
seek software solutions instead. The 
usual soft ware approach is to delay 
for a fixed interval after detection of 
the firs t switch closure. 

The following table suggests de­
bounce requirements. The two Radio 
Shack switches referred to previously 
were pressed rapidly for exactly 10 
closures within about 2 seconds for 
various "debounce de lays" ranging 
from 10 ms to 100 ms. The ''count" 
represents the number of switch 
closures detected. Counts greater 
than 10 indicate that switch bounces 
were counted as closures. 

Debounce Key Closures 
Delay(ms) Detected 

100 10 
90 10 
80 10 
70 10 
60 10 
50 17 
40 19 
30 22 
20 33 
10 59 

The switch-bounce delay in soft­
ware varies with the type of switch 
and action of the operator. Use these 
figures as a rough guide only. 

A Low-Frequency Event Counter 
Listing 5 gives a low-Frequency 

counter program for the Color Com­
puter, one that will measure events 
occurring thousands of times per sec­
ond. The discrete input is on the 
cassette input line and is designed to 
interface to a BASIC driver. 

Three parameters are stored in high 
memory in a 16K-byte system. The 
first, an interval count, is stored in 
locations hexadecimal 3FFA and 
3FFB. The interval count may be any 
number from 1 th rough 32, 768 and 
represents the time window during 
which events will be counted in units 
of 30 .35 microseconds (JtS). An inter­
val of 1000, for example, represents 
30,350 JtS or 30.35 ms. Maximum 
window time is 32, 768 X 30.35 µ.s or 
.994508 second. (Note: for 32, 768, 
use 0.) 

The second parameter, a debounce 
delay count in milliseconds, is stored 
in locations hexadecimal 3FFC and 
3FFD. This delay count will cause the 
program to "close" the window for a 
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listing 5: Color Computer assembly-language program for measuring low frequencies througl1 the cassette input port. Switcli­
debounce time can be varied. 

3F00 	 00100 ORG $3F00 

00110 ***************************************************** 00120 * LOW- FREQUENCY EVENT COUNTER WITH DEBOUNCE * 
00130 * INPUT • $03FFA ~ INTERVAL CNT IN 30.35 MICROSEC * 
00140 * UtHTS , 2 B'nES :t. 
00150 * $03FFC = DEElOUMCE DELAY cm IM MS, 2 8 '1; * 
00160 * $03FFE = RESERVED FOR COUNT , 2 BYTES * 
00170 * OUTPUT• $03FFE a # OF COUtHS H1 HlTER\IAL, 2 B'·(T * 
00180 ***************************************************** 
00190 * 

3F00 BE 3FFR 00200 LOMFR.E LD><; $3FFA GET I tlTEF<:VAL Ct-IT 

3F03 109E 0000 00210 LD'l' ..0 I t~ I TIAl. I ZE COUNT 

3F07 30 1F 00220 Lm4011::1 LEA><: - 1'x DECREMENT INT CNT t5 ) 

3F09 1F 10 00230 TFR HOW IN D <7 > 

3F09 40 00240 TSTA TEST FOR NEGATI VE (2) 

3F0C 2E: 0C• 00250 E~Ml L(ll.1090 GO IF DONE <3 ) 

3F0E 86 FF20 00260 LC•A :t:FF20 GET PIA B'r'TE <5) 

3F11 84 01 00270 AHDR u GET CASSDIN BIT ( 2 ) 

3F13 27 F2 0e12e0 SEQ Lm.1010 GO IF 0 ( 3 ) 

:3F1S 31 21 00290 LEA'l' L 't 1 , INCREMENT COUNT 

3F17 SD 07 00300 BSR DEBt·~C DEBOIJr~CE t.1ELA"t 

3Fl 9 20 EC: 00310 BRA Lml010 CONTINUE INTERVAL 

3F1B l08F 3FFE 00320 LOL4090 ST'l' $3FFE STORE COUt-ff 

3F1F 39 00330 F<:TS: RETURN FROM SUBROUTINE 


00340 * 
00350 :t: DEBOUNCE DELAY SUBROUTINE 
00360 * 

3F20 34 10 00370 DEE1~1c PSHS >< 6RVE INTERVAL COUNT 
3F22 BE 3FFC 00390 LOX $3FFC GET DELA"( coutn I t-1 MS 
3F2!5 80 06 00390 DEB010 8SR DELAY l>ELR't' N f1~; 

3F27 30 lF 00400 LEA>t. -1 } }!, DECREMENT DELAY COUNT 
3F29 26 FA 00410 BNE ['1EB010 GO IF NOT N M~: 

3F28 3!5 90 00420 FULS X1 F'C RETRIEVE INTERVAL COUNT , RTN 
00430 * 
00440 * DELAY SUBROUTINE. DELAYS N MS. 
00450 * 

3F2D 34 10 00460 DELAY PSHS x SA'·/E DELAY COUl'IT 
3F2F BE 006F 00470 LOX il 11 FHIAGLE FACTOR 
3F32 30 lF 00400 l:'>EL010 LEAX -1 ,x DECREMENT FINAGLE COUNT 
3F34 26 FC 004~0 BHE DEL010 LOOP FOR 1 MS 
3F36 AE 64 00500 LDX GET INTERVAL COUNT 
3F3S 30 ae DF 00:510 LEAX -3:3 .. x R~JUST FOR 1 MS DELAY 
3F38 AF 64 00520 STX 4;5 RESTORE IN ~:TACK 
3F3D 3~ 90 00530 F'ULS )<'. J F'C RETRIEVE COUNT 1 RTN 

0000 00~40 END 
00000 TOTAL ERRORS 

listing 6: Model fil assembly-language program for measuring low fi·equendes through tlie cassette input port . Switcl1-debounce 
time can be varied. 

7Fl2ll2l 	 llllll 112lllJ ORG 7F00H ;THIS SR NON- RELOCATABLE 
IZllll 110 ;********************************************************
01ll1 20 ; * LOW-FREQUENCY EVENT COUNTER WITH DEBOUNCE * 
01ll130 ;* INPUT: 7FFAH = INTERVAL COUNT IN 26.86 MICROSEC * 
00140 ;* UNITS1 2 BYTES * 
00150 ;* 7FFCH = DEBOUNCE DELAY CNT IN MS, 2 BYTES * 
00160 ;• 7FFEH = RESERVED FOR COUNT, 2 BYTES * 
00170 ;* OUTPUT: 7FFEH ::::: » OF COUNTS IN INTERVAL, 2 BYTES * 
012ll80 ;******************************************************** 
00190 

7Fl2llll F3 00191 LOWFRE DI ;DISABLE INTE RRUPTS 

Li5t ing 6 continued 0 11 page l78 
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Percom's DOUBLER II.. tolerates wide variations in media, drives 
GARLAN D, TEXAS - May 22, 1981 ­
Harold Mauch, presidenc of Percom Data 
Company, announced here coday chac an im­
proved version of the Company's innovative 
OOUBLER.. adapter, a double-densiry plug-in 
module for TRS..so· Model I compucers, is 
now available. 

Reflecting design refinements based on both 
theoretical a nalyses and field testing, t he 
DOUBLER u•, so named, permits even grea t ­
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU· 
BLER II plugs into the drive controller IC 
socket of a T RS-80 Model I Expansion Inter· 
face and permits a user to run ei.ther single· or 
double-density diskettes o n a Model !. 

With a DOUBLER II installed, o ver fou r 
rimes more formarced daca - as much as 364 
Kbytes - can be stored on one side of a fi ve· 
inch diskette than can be srored using a stan· 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model I ll 
diskmes. 

(Ed. Noce: See "OS-80 : Bridgin g the T RS ­
80 ' software compacibilicy gap" elsewhere on 
this page.) 

The critical dock-data separation circuitry 
of the DOUBLER IJ is a proerietary design 
called a ROM-programmed d;grral pliase-/ock 
loop dara separator. 

According to Mauch, this design is more 
roleram of differences from diskette m disketce 
and drive ro drive, and also provides immunity 
10 performance degradation caused by circuit 
componem aging . 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 

Mauch said "A DOUBLER II wifl operate 
just as re liably two years after ic is installed as it 
will two days after installat ion ." 

The digital phase-lock loop also eliminates 
tire need for trimmer adjustmen1s typical of 
analog phase-lock loop cirrni1s. 

"You plug in a Percom DOUBLER II and 
then forger it ," he said. 

The DOUBLER II a lso features a refined 
\Xlrite Precompensation circuit tha t more 
effectively minimizes the phenomena of bit· 
and peak-shifting, a reliabilicy-impairing char­
acteristic of magnetic data recording. 

T he DOUBLER II, which is fu lly sofrware 
compatible with the previous DOUBLER, is 
supplied with DBLDOS , a TRSDOS '. 
compatible d.isk operating syst~ 

T he DOUBLER II sells for $L~5, in_£~d-
ing the DBLOOS disken;;,w fl&.-..v I 

OARLA D, TEXAS - T he Percom 
SEPARATOR3 does very well for the Radio 
Shack TRS-80 ' Model I computer what the 
Tandy disk comroUer does poorly at best: reli­
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for­
mat verification failures and repeated read 
terries. 

CRCERROR-TRACKLOCKED OUT 

The problem is mosc severe on high-number 

(high-density) inner file tracks.. 
As reported earlier, the clock-dara separa­

tion problem was traced by Percom ro misap· 
plication of the internal separator of the l 771 
drive connol!er JC used in the Model I. 

T he Percom Separator substitutes a high­
rcsohirfon digical data separator- circuit, one 
wh ich operates ac 16 megahertz, for the low· 
resolution one-megaher tz circu.it of the Tandy 
design. 

Separator ci rcuits that operate at lower 
frequenc ies - for example, two- or fou r-

mega hem - were found by Percom to provide 
only marginally improved performance o ver 
the original Tandy circuit. 

The Percom solution is a simple adapter t hat 
plugs into the drive controller of rhe Expansion 
Interface (El) . 

Not a kit - some vendors supply an un ­
tested separator kit of resistors, !Cs and oth er 
paraphernalia chac may be installed by mod· 
ifying t he computer - the Percom 
SEPARATOR is a fully assembled, fu lly tested 
plug-in module. 

lnscallacion involves merely plugging the 
SEPARATOR into the Model I El disk con· 
rro!ler chip socket, and plugging the controller 
chip into a socket on che SEPARATOR. 

The SEPARATOR, which sells fo r only 
$29.95 , may be purchased from authorized Per­
com retailers or ordered directly from the fac­
tory. The faccory coll-free order number is 
1-800-527-1222' 
Ed. note: Opening che TRS-80 Expansion In· 
terface may void rhe Tandy limited 90-day 
wa rranty. Clrcle 332 on Inqu iry card. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct fro m the factory. The factory toll-free 
order number is l -800· 527-1222. 

Ed. nore: Opening the TRS-80 Expansion In· 
·terface may void the T andy limi ted 90-day 
warrancy. Circle 333 on Inquiry card. 

All that glitters is not gold 

0 -80'r'1 Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80• Model I diskenes 
and the new Model Ill is abo1.11 as genuine as a gold­
plated lead Krugerrand . 

True, Model I TRSDOS• di kenes can be read on 
a Model Ill . But first they mus t be converted and re­
recorded for Model lll operacion. 

And you ta111101 wrire to a Model I TRSDOS dis · 
kene . Not with a Model Ill. You cannot add a file. 
Delccc a file . Or in ny way modify a Model I 
TRSDOS diske11e wi th a Model Ill compu1 er. 

Furthermore , your converted TRSDOS diskeues 
cannot be converted back for Model I operation. 

TRSDOS is a one-way street And there·s no re­
lreat ing. A point to consider before switching the 
company's payroll to your new Model Ill. 

Real software compatibility should allow the di· 
reel. i1mm•dic11e inte rchangeabi li ty of Model I and 
Model 111 diskettes. o read-only limitation . no 
conver ion/re-recording Step and no chance ro be 
left high and dry with Model 111 diskettes that can· t 
be run on a Model I. 

Whac 's the an~wer'? The ans1ver is Percom"s OS­
8()@ family of TRS,80 disk operating sys tems. 

OS-80 programs allow direct. immediare inter­
changeabili1y of Model I and Model Ill diske11cs. 

You can run Model I inglc-densi1y diskcucs oo a 
Model Ill : install Percom's plug- in DOUBLER® 
adapter in your Model I. and you can run double· 
densi1y Model III diskeues on a Model I. 

There's no conversion, no re-recording. 
Slip an OS-80 diskeue out of your Model I and in­

serl it direc tly in a Model Ill. 
And vice-versa. 
Ju 1 have the correct OS-80 di k opera ting ys· 

tern - OS-80.. OS-800 or OS-801111 - in each com­
pu1er. 

1orcover, with OS-80 y tern , you can add. de­
lete. and 1,1pdate file . You can read and wri1e disket · 
tes regardless of the sys tem of origin. 

OS-80 is 1he origina l Percom TRS-80 DOS for 
BASIC programmers. 

Even OS-80 utilities are wriuen in BASIC. 
OS-80 is the Percom ys tcm abou c which a user 

wrote, in Creacive Computing maga~inc . ··... chc bes! 
$30.00 you will ever spe nd."'t 

Requiring only ~even Kbytes of memory. OS-80 
disk opernling sys1ems reside completely in RAM. 
There"s no need to dedicate a drive exclusively for a 
system diskelte. 

And. un like TRSDOS, you ra11 work at the track 
sec1or level. defining and controlling data formats ­
in BASIC - to creace imple or complex da1a struc· 
tu res that execute more quickly than TRSDOS files. 

The Percom OS-80 DOS supporlS single-density 
operation of the Model l compu1er - price is 
$29.95; the OS-800 supports double-dens ity opera­
tion of Model I computers equipped with a DOUB­
LER or DOUBLER ll; and. OS-801111 - fo- the 
Model Ill or course - supports both ingle- and 
double-densi cy operation. OS-SOD and OS-80/lll 
each sell for $49 .95 . Circle 3l4 on Inquiry card. 

PRICES ANDSPECIFICA TIONS SUBJECTTOCHANGE WITHOUT NOTICE. PRICES OONOT INCLUDE HANDLING AND SHlPPINO. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
3Tr.idcrnvk of P<rcom 0 ti Company. lr>e. "Tl\S.SOand TRSOOS arc t~ckmurksolTandrCo<pOtation wh~h bas nord•tO>nsi'l1p 1o l'crcom Du• Compa.ny. tCrootl"• Comp.,tl.n; M,fotlnc. Juno. 1980. p • Z6. 
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Listing 6 ro11ti1med: 

7F01 DD2AFA7F Ql0200 LD rx, (7FFAH) ;GET INTERVAL COUNT 
7FfZJ5 fZJlFFFF 0021!i'l LO BC1-l ;FOR DECREMENTS 
7F08 FD2112ll2ll2ll2l 0022QJ LD IV, tZl ;INI TIALIZ E COUNT 
7FlllC DDfZJ9 f2Hll230 LOW01Ql ADD rx,ec ;DECREMENT INT CNT(15)
7FQlE D21F7F Ql024(2) JP NC,LOW!Zl90 ; GO IF DONE ( 10 l 
7F11 DBFF 00250 IN A, !lllFFH l ;GET I/(l BYTE (11) 
7F13 E6Ql1 00260 AND 1 ;GET CASSDIN BIT C7) 
7F15 CAQlC7F 12ll2l270 JP z,LOWIZl10 ;GO I F el < 1Qll 
7F18 FD23 00280 INC IY ;INCREMENT COUNT 
7F1A CD257F 00290 CALL OEBNC ; DEBOUNCE DELAY 
7F1D lBED Q)Q)30Q) JR LOW!Zl 1QJ ;CONTINUE INTERVAL 
7F1F FD22FE7F 00310 LOWtZl90 LD <7FFEH)1IY ;STORE COUNT 
7F23 F8 IZ)Q)J 11 EI ;ENABLE INTERRUPTS 
7F24 C9 00321Zl RET ;RETURN FROM SR 

01Zl33QJ 

00340 DEBOUNCE SUBROUTINE 

(2)0350 


7F25 FOES 00361Zl DEBNC PUSH IY ;SAVE INTERVAL CNT 
7F27 FD2AFC7F 00370 LO IY1<7FFCHJ ;GET DEBOUNCE DELAY 
7t-2B CD357F f2HZl38Q) DEB011Zl CALL DELAY ;DELAY N MS 
7F2E FD09 Ql!Zl391Zl ADD I Y, e.c ;DECREMENT DELAY CNT 
7F3Ql 38F9 0041i)0 JR c, DEBe.110 ;GO IF NOT N MS 
7F32 FDEl Q)l2)410 POP IV ;RETRIEVE INT COUNT 
7F34 C9 0042Q) RET ;RETURN FROM SR 

Q)Q)430 

00440 DELAY SUBROUTINE. DELAYS N MS. 

1Zl!Zl450 

7F35 21 SElllQl 0046(2) DEL1W LD HL,94 ; FI NAGLE FACTOR 
7F38 09 0Q)47Q) DEL010 ADO HL,BC ;DECREMENT FINAGLE CNT 
7F39 DA387F lll!Zl481Zl JP c, DEUZJ!Ql ;LOOP FOR 1 MS 
7F3C 11DBFF 1Zl!Zl490 LO DEi-37 ;ADJUSTMENT CONSTANT 
7F3F 0019 llllll51llQJ ADD rx,DE ;ADJUST FOR 1 MS DELAY 
7F41 C9 Q)fZJ51 fl) RET ;RETURN FROM SR 
QHZllllQI 00520 END 
fZJ0QJfZJlll Total ~rrors 

specified time after each pulse is LOWFRE. The interval count BASIC drivers for both versions 
detected. The number of events parameter is decreased by 1 each time are shown in listings 7 and 8. The 
detected in the interval, the third through the main loop . When the in ­ machine-language forms of the pro­
parameter, is returned in locations terval count is decremented beyond gram are contained within the BASIC 
hexadecimal 3FFE and 3FFF. 0, the interval is completed, and the program in DATA statements, and 

A similar program for the Model III subroutine returns to the BASIC pro­ the programs are poked into high 
is shown in listing 6. The three gram . If the interval count is not com­ random-access memory (RAM) by 
parameters are passed in locations pleted, the PIA or I/O port bit for the BASIC code. The BASIC program 
hexadecimal 7FFA through 7FFF and CASSDIN is read. IF the cassette bit is asks for the in terval and debounce 
represent the same variables. Because a logic 1, the count of pulses is in ­ delay parameters, pokes them into 
operation for the two programs is creased by 1, and the DEBNC sub­ the parameter block, then calls the 
similar, I'll describe both in general routine is called for the debounce machine-language subroutine. A run­
terms. delay . ning total o f all counts is printed after 

The DELAY subroutine delays for These programs detect a logic 1 each call. To see how the program 
1 ms by a simple loop. An interval pulse, i.e ., a negative voltage input. works, connect a switch as shown in 
count is adjusted for the 1-ms delay in The input signal can be any switch figure 7, then dose the switch for 
units of 30.35 or 26.86. T he DEBNC closure occurring up to thousands of various delay and interval times. 
surboutine gets the debounce delay times per second. A typical example 
parameter and calls DELAY to delay is a roller switch on a rotating cam Now For the Soft Breezes 
for the debounce time in units of 1 shaft. A longer time window can be To give you a practical example of 
ms . created by repeatedly calling the what can be accomplished with a 

The " main-line" code is in subroutine. single discrete input, I'm going to 

Circ le 103 on Inquiry card. ­
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• CIPP C? . ][ PLUS 48K 

~........,.~.FOURTH DISK DRIVE 

Moclm .. .... ... . . . .. . .. .. .. . .. 7~ 
Micro on so11e 1C1 Pr mlum Sy .. . • . . • . • • . . .. .. . • 595 
RGB Card tor Amd•k II • • • • . • • • • . . 159 
Slgnolmon Modom • • • • • • . • • • . . • . • • . .. 79 

SOFTWAR 
B~s . Pk gs by Conllnental. ..................... 199 ea. 
DB Masler by Stoneware .......................... 169 
Deslctop Plan by Visico1p .......................... 189 
Home Money Minder by Conlinen1al ........•.•.. CALL 
Magic Window by Art·Scl .. . • . . . . . . .. . . . . . . • • • .. . . 88 
Peach Tree Acc img Pkg• ........................ CALL 
Personal Fi ling System • • • .. . . . . . . . . . . .. . . • . • • . • . . . 95 
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Gorgon .... . • . . • • . • .. • . • • . . .. • • . • . . . . . . . . . • • . .. . . • 35 
Ol~mpic Decatl!alon . • • . • .. .. • . . . . . . . . • .. .. • • . • . . • 24 

lme Zone . . ...................................... 79 
Sollpo n .•• . . . • •••... ••••••••. .. ... •••.. . . ........ 29 
Complete Selection . in Stock .................. CAl.L 

CP/M 
Ba5ic ao .. . . .......... . ........................... 284 
Basic Compiler .... .. ............. . ....... .. ...... 299 
ca1es1ar . ....... .. ....... . ................ .. ... . .. 166 

~:~,!~~!~~. : : :: : : : : : : : : : : : :::::: : : : : : : : : : ::: : : : : : :: ~~ 
T/Makc1 . • • . . • . • • .. . . . . .. .. . . . . • . .. .. .. . . . . . . .. . . . 229 
Wordslar .. .. . . .. .. ................. . ............. 239 

CALL FOR COMPL ETE SELECTION 
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Vic Datasette . •• -~~~~~-~~-~ . 
Vic DiSk Orive . ........ .. .....................
 

~~ ~~ae,~PJ~n~:~cier" :: : : ::: : : : :: : ::: : ::::::::: :: ~~ 

Vic 16K Mem. ~ xpo l\der . . . • • . . . . . . • . . . • . • • • • . . . • • • 179 

V't; RS 232C lnlerface ...........
 
Vu; I EEE-488 lnterfa~e . . . . . . . . . . . . . . . . . . • . • • . • . . . . 

Game Paddles/Joy•lick• • • • . • • • •. • • . • • • • • •• . . • • . . • 

Vic Super Expander . . . . . . . . . . . . . . • . . . • • • • . . .. • . . • • 

Vic Prog<ammeu Aid Co midge. . . . . . . • . . • • . . . . . . . . 

Vic Mon Mac • e Language Monitor • • . . • • • • • . • . . . . 

Vic Modem • . . • . . • . • • • • • • • • • .. . • • . .. • • • .. • • • .. . . . • 

Vie Expansion CMsis P 51011 .........
 
PLENT Y MORE IN STOCK ............ 

COMPLETE LINE OF ACCES ••. CALLI 

SOFTWARE 
Recrealion Progtam Pack A (Six Pack I .. .. ........ 
Home Calcu1a1kln Program Pack A (Sb< Pack I • • . . . . 
Su11er SIOI . • . . . . • • • . . .. • .. . • • . .. • • . . • • • • . • • • . • • • . • 
Avengers . . ....................... 
Super Allen . . . . . .. . . . . . • . . . . .. .. . • • . . • • . . . . . . . . . . . 
Super Lander ................ 
Draw Po er . ....................... 
ViCalc. ....... ••••... . .......... 
VITerrn A . . . .. . • • . . .. . • • •• • • • . .. • . • . . • • • • • . . . .. .. . 
VICl!eck ••••. ,. • .. . .• . • . • • .. •• • • . . • • . • •• . . . . • • . . • 
V.P.M .................. .. ...... . ... .. .. ...... ..... 


THE ALTERNATIVE 
BASIC 108 . .. . . . . . CALL! 

4016N Pel .. . . . . . • • .. .. • • .. . • • .. • • • • . • • .. • • • . . • . . 

4032N Pel • .. • .. •.. .. • . .. • • . • • . . • .. • • .. • • .. • . . • • . 

SP9000 Sup!!r Pel. . .. . . • • • .. • .. .. • .. • • • . • • . • • • .. . 1596 

CBM 8032 ........ .... .... . . .........
 
CBM 8096 ....................................... 1569 

•022 Doi Ma1rix Prin ter.. ......... 
4040 Dual Disk Dtive . • • • • • • • • . •• • .. • . • . . . • . • • • . . . 
8050 Dt1al Disk Otive (1 megJ .. . .. . ........ . .... .. 1.'.J.
8250 Dual Disk Drtve (2 megl ... . ....... 
2031 Sing le Disk Orl•e • • . . • • . . .. . . •• • • . • • • .. • • • . • 
8300P LeUer Quali ty P1.in1e1 ... 
IEEE-IEEE Cable ...... . .......... . ........ 
Per-IEEE .. . . .. . . . .. .. . .. . . . . . . . . . . . .. . . .. . . . . .. . 

SOFTWARE 
We><d Pro 4 Plus ................................ . 

Wordcralt 00.................................... 

\11slcalc ............... . ....
 
BPI General Leag.et .. .. ........... . ............. 

022 mfo Sys1ern .•••••..•••••...••.••.•.....• ..• • 

Dow Jones Portfolio .. . ................ . ........ . 

Pasca1 ... . ...... . ..... . ................ . .. ...... . 

legal Time Acc11ng .. . ...... ..
 

ACCESSORIES 

TecMa1e Expansion Chas>s by Tee Mar .. .. • ... ..•• 839 

Tl me Maole r by Tee Mar • .. .. • .. .. .. •. .. .. • • • • . .. . 89 

Device M<"Sler by Tee Mar ........ .. ............... 199 

IEEE-488 Interlace by Tee Mar .. ... ..... . ......... 355 

64K by C.I. ......................... , .... ..... .... 499 


2BK by C.I . .......... .... ........... .. ... .... .... 575 

2S6K by C.I. .. , ........................... ........ 790 

Apparat Inc.. • ..•.... , ..... ............. . ...... CALL 


SOFTWARE 

CP/M • 80 .. ... .. .. . ... ... . ........ .. .. .. ..... . . CALL 

Temple ot Apshal .. . . . . . . . . . • . • • • .. . • • • . . . • • • . . . . . 29 

Home Ace ling Plus .. .. ................ .. ......... 130 

Marhe Magic . .......... . ....... .. ....... . ......... 75 

Vislcalc (256KI .. .................................. 210 

V1sicalc ( S tndr di ........ , . . .............. . ... , . . . . 175 


NEC 110 Uni t 32K RAM .. . .... . .......... . ..... . .. 595 
NEC Add on Dual Drive .. . ........................ 849 
The Wedge 110 Unit W/32K .... .............. . ..... 499 
J2KMem.board for use w llh 1"" Wedge ..•••. . .•••• 179 
Wordslar or NEC ....... . ................... . ..... 299 
Super Care for NEC .. ............................. 279 
NEC Wordp rocessmg & Acc11ng Sohware .. .. .. .. CALL 

) ATARraoo 16K $695 
Ala1i 400 WI 6K {Mom Expanders Avail.) •.••••...• 319 
410 Recorder . • • . • . . • . .. • • • . • • . . . . . . . . . • • • • • • • . . .. 79 
810 Disk Drlv,e ...... ....... . ....... .. .......... ... 449 
825 60 COi' Oo! Malrix , , . .......................... 699 
850 Interface .•• , .. . . .. ............ ..... .. . .... . .. 159 
Ramer am ..................... . .. ................. 149 
Ram Disk .... . .. . ....... ........... .. .......... . .. 499 

Cteale·A·Bese •••..•.•. .•••••...••••.. •.•• . • •• . .. 
AVAILABLE NOW ••• ALL SOF 

WE HAVE IT ALL ... JUST CALL IF YOU DON'T SEE IT! 



Listing 7: Color Computer BASIC driver program for LOWFRE. Tfie machine-language code is included in tl1e program and poked 
into higli memory. 

100 ' LOWFRE DRIVER 
110 DATA 190,63,250, 16,142,0, 0.48,11 ,3 1 
120 DATA 16,77,43,13,182 .255 , 32 , 132 , 1,39 
130 DATA 242,49,33,141,7,32,236. 16,191,63 
140 DATA 254 , 57 , 52 , 16.190,63,252 , 141 ,6,48 
150 DATA 3 1,38, 250.53.144,52 , 16 , 142 , 0 , 111 
160 DATA 49 ,3 1 , 3e,2s2.174,100,48, 136.223 . 175 
170 DATA 1001531 144 
180 FOR I=&H3F00 TO &H3F3E 
190 READ A1 POKE I,A 
200 f ·~E) ·\T I 
210 DEFUSR0=,H3F00 
220 INPUT "INTERVAL, DELAY "; IC,DC 
230 POKE LH3FFR,INT<IC/256 ) •POKE LH3FFB 1IC-INT< IC/256)*256 
240 POKE ' H3FFC , 1NT<DC/ 256 ) •POKE LH3FFD, DC-INT<DC/256 )*256 
250 A=USR0~0) 
260 8=B+PEEKC&H3FFE )*256+PEEK(,H3FFF ) :PRINT 8 
270 GOTO 250 

Listing 8: Model Ill BASIC driver program for LOWFRE. The maclrine-language code is included in tlie program and poked into hig/1 
memory. 

1©© ' LOWFRE DRIVER 
11© DATA 243,221 ,42 , 250,127,1, 255 , 255 , 253,33 
12© DATA 0,0, 22 1,9, 2 1©,3 1 1127, 219 1255 , 2 30 
130 DATA 1 , 2 0 2 , 12 ,1 2 7, 253,35 , 2 0 5 ,37,12 7, 24 
140 DATA 237, 253 ,34, 25 4, 127, 25i, 201, 25 3, 229 , 253 
15 0 DATA 42,252,127 12 051 53,1 2 7, 253, 9 ,561 249 
160 DATA 253 1225 1201,33,94,0,9,21s,s6,127 
17© DATA 17, 2 19, 2ss , 22 1, 2s , 2 01 
18© FOR 1=32512 TO 32577 
19 0 READ A: POKE I1A 
2 00 NEXT I 
21 0 DEFUSR0=&H7F00 
220 INPUT " INTERVAL, DELAY" ; JC , DC 
2 30 POKE &H7FFA1IC-INT CIC / 256l•25 6: PO~E &H7FFB1INT CIC / 256l 
2 40 POKE &H7FFC,DC-INTCDC/256l•256:POKE &H7FFD1INTC DC/ 25 61 
250 A=USRl21< © l 
260 B=B+PEEK C&H7FFEl+PEEKC&H7FFF> •256 : PRINT B 
270 GOTO 25 0 

describe a plumbing/electronics pro­
ject- an anemometer. AU parts can 
be purchased at your local hardware 
store and Radio Shack. The anemo­
meter will measure a wide range of 
wind speeds and is easy to construct. 
Best of all, the entire project costs less 
than $10. 

The plumbing. The physical ap­
pearance of the anemometer is de­
tailed in figure 9. It 's constructed with 
common 1-inch and 1/z-inch poly 
vinyl chloride (PVC) sprinkler fit ­

180 May 1981 © BYl'E Public.lion• Inc 

tings, wooden dowels, and plastic 
cups. Necessary parts are listed in 
table 1. To asemble the unit, refer to 
figure 10 and proceed as outlined in 
steps 1 through 19. 
1. 	Cut a piece of 1-inch PVC thick­

wall tubing to a length of 4 in­
ches . (Any saw will do, but a 
hacksaw is best. ) 

2. 	 Drill a hole in a 1-inch cap just 
large enough to pass a 1/z -inch 
PVC tube without friction. 

3. Cement 	 the cap to the 4-inch 
piece of tubing from step 1. Push 

the cap firmly down on the tube. 
4. 	 Drill a .Yu-inch hole completely 

through the cap abut Vi -inch up 
from the bottom of the cap. 

5. 	 File off any projections from the 
bottom of a 1/ z-inch cap . 

6. 	Drill a small, centered hole in the 
cap and push in a decorative nail 
having a rounded head. It should 
fit snugly . 

7. Cement the cap to a 6-inch piece 
of thin-wall 1/2-inch PVC tubing. 

8. 	Push the Y2-inch tubing from step 
7 through the hole in the 1-inch 



ASANAUTHO 
a YOUR 

PORTANT llNI. 
If you've tried to market your own program, 

you've probably run into a virtual brick wall of 
problems. Problems that require time, energy, funds, 
personnel and expertise to solve. 

Lifeboat Associates invites you to bring your 
problems to us. That way you can do what you do 
best: create quality software. And we can do what we 
do best: sell it. 

As an international publisher of quality 
computer software· with a strong relationship among 
business, professional, programming and personal 
computer users, as well as micro- and minicomputer 
OEM's, Lifeboat Associates has sold and fully 
supported more software programs by more authors 
for more machines to more users in more countries 
than anyone e lse. 

And we do a lot more than sell. Lifeboat 
also provides: 
· Full after sales support · A multitude of media 
formats • OEM sales • Extensive promotional cam­
paigns through Lifeboat's Software Desk Reference™, 
specially designed OEM private label catalogs, foreign 
catalogs, brochures, flyers and direct mail • Adver­
tising • Advertising preparation · Marketing services 
throughout a wide network of affiliates, dealers and dis­
tributors • Transla1ion facilities into foreign languages 
• Seminars • Typesetting services • And lots more 

So if you've expended your time and genius in 
writing a great program, bring it to Lifeboat. We'll 
expend our time and genius in publishing it. 

Write for a copy of the Lifeboat Author Guide. 

~~ 
l.ifeboat Associates 

World's foremost software source 

1651 Third Avenue, New York, New York 10028 

Copyr'°"l <:l19B1 •. by Uleboal Associales Sollwaoe Oesk Releren:e •s a tradernilol< or Lrleboal Assoaates. 
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OUTER-TUBE 
ASSEMBLY 

ELECTRICIAN'S TAPE 

Figure 9: A working anemometer can be easily constrncted by using common materials 
(and a $600 or $1000 computer). 

Quantity Description 
1 4-lnch piece ol 1 ·inch PVC thick-wall tubing 
2 1·Inch slip caps 
2 Y2 -Inell slip caps 
1 6·inch piece ol V2·inch thin-wall tubing 
1 round-tiead nail or small screw 
3 ft V. ·inch wooden dowellng 
4 plastic, low-mass cups (halves or plastic ball or toy) 
1 container of PVC cement 
1 suitable mounting hardware for mast 

Table 1: Anemometer parts list . 

cap . Now cement a second 1-inch 
cap over the 1-inch tube. (Put 
two %-inch drain holes in the bot ­
tom of the second cap.} Do not 
push the cap on all the way. The 
inner Vi-inch tube shouJd move 
as freely as possible. 

9. 	 After the cement has dried for an 
hour, drill a .Y16-inch hole through 
the inner tube, using the existing 
hole as a guide. Hold the tubes up 
to the Hght. The holes in the tubes 
should match. lf not, drill out the 
inner tube again. 

10. 	Drill two 1/ , -inch holes complete­
ly through a 1/ l-inch cap. The 
holes should be at right angles to 
each other and as close to the top 
of the cap as possible. The bot­
tom hole should dear the path of 
the top hole . 

11. 	Cut two 1/4-inch wood dowels to 
14 inches. Push through the holes 
in the cap . Center the dowels. 

12. 	Cement the dowels if they don' t 
fit tightly. 

13. 	Mount four plastic ha lf-spheres 
(cups) on the four dowels. All 
fou r should present the same face 
to the wind. 

14. Align and cement the plastic 
cups. 

15. After the cement has dried , tem­
porarily mount the cup assembly 
on the inner tube. Cut off enough 
of the inner tube to that the bot-

This Is all It takes to say thls or 143 other expressions wl1h MICRO­
MOUTH" . Absolutely no soltware drivers or subroutines 10 load. 
MICROMOUTH", lhe latesl Cir cull Cellarpr0Jec1 can be used as an 
emergency annunclalor, as an aid for the handicapped, lor process 
control and automatic monitoring, and lo add new dimensions lo 
computer games. 

Sample phrases lhat can be programmed are: 

" THE TIME IS 4 HOURS 23 MINUTES .. •(BEEP)" 

" UMBER 4 IS 3.47 VOLTS" 

"THE SPEED IS 100 ME TERS A SECOND .. SLOW DOWN " 

Thousands ol expressions can be added by changing the ROM chips. 


MIC RO MOUTH " is plug compatible with APPLE II and TRS·BO" com· 
puters. Directions are Included lor ,s 100, HS and parallel 
port operation. •mGITAl~ER is a trallemar 01 a1 1ona1Sem1c~duc1or Co<p, 

Complete Kit (as shown) $120.00 

Assembted a.nd tested: 

Apple 11 ................ ......... ......$150.00 
 call: 
TRS-80 Model I w/power 


supply and cable ........... $170.00 1·800·645·3479 

TRS-80 Model 111 .. .............. $200.00 
 In N. V. 516·374-6793 
•MICROMOur·H LS a lradernark 01 M1cre1m1nl Inc 

The MicroMlnt Inc. 

917 Midway 

Woodmere, NY 11 598 

Dealtr inquiries 

invittd. 

•CIC 
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OUR PRICES, SELECTION & 

SAME-DAY SHIPPING MAKE US COMPETITIVE... 


NEC 8023 

Outstanding Graphics, Print 


Quality & Performance 


144 x 160 dO!slonch • Proportronal Spac•ng 
• Lower case descenders • x9 dol malrrx
• a character srzes • 5 unique a!phabe1s 
• Greek charac1er set • G•aph1c symbols 
• 100 CPS print speed • B1-d1rec1.onal logic· 
seeking • AdflJs lable 1rac1ors • S.ngle-shee1 
lncuon leed • Vertical & hortzonlal tabbrng 

~;fM~~i~ . . . . . . us1 $795 $Call 

IDS Paper Tiger 
560/Prism 80/132 

Affordable Color, Speed 

Dot Resolul.on Graph cs • 9-wire staggered 
pr1nthead • Lowercase decenders • Over 
150 CPS • B1·drrec~1onal log1c·seekrng 
• 8 Character S•Zes • 80· •32 Columns 
• Hr-res dol graph>cs • Propoftlonar spacng 
• Te•! 1usltfrcall()<'IS 
Prism BO . . . . . .. . . List $B99 S700 
IDS Paper Tfger 560G .List $1395 S1100 

NEC Spinwriter 

7700 & 3500 


Daisy Wheel Quality Leader 


High speed le1te1 quality • 55133 CPS 
• Typewr ter Qualrly • 81-drreclronal plotlrng 
& propor11onal spacrng • Ou·ec • OCR quality 
prinl • Hr-res plollrnglgraphrng • Ourck c/lange 
ribbon • Op!ronal cut·s.heel feeder. horrzontaf 
Of bodr rectronal tractors • PMtS up to 8 copies. 
NEC Spinwriler RO 
Serial Parallel 77J(x . Ust $3055 52575 

. List S2290 S1975Prlsm 132 (Co1or) .. . . . Lfs1 $1995 Sl895 35X)( 

The Epson Series. High-Quality Printers at a Low Price . 

Epson MX70 
Super low prrced dof resofullO<\ grapri.c s 
• 5 x 7 dol rnatrr • User replacable prrnthead 
• Top o' form • BO CPS opuonaJ rrrctton reed 
• 1O· paper Width $lg
Epson MX70 . . . . . . . Lisi S450 · 0 

Anadex 9501 

High Speed, Commerical Duty 


Plus Graphics 


Epson MX80/MX80FT 
9 x 9 dol matr1~ • Lower case decenders 
• 80 CPS • 81·d11ecuonal • Logic seeking 
• 40. 66 132. columns per lrne • 6d special 
graphic characters. TRS·60 Compal•ble 
• Forms handl ng • Mullrpage P'lfll•ng 
• Ad1us1abfe 11actors $C II 
Epson MX80 . . Usl $645 a 

$Call 

Epson MX100 
Same basic lea1ures as the MX80 • Plus 
rncuon feed for srngh? shee1s • PlJs 15" wide 
carriage • Dot Resolutron G1apn1cs sca1·1 
MX100 . .. , .. .• . , ... LtSI $995 

Full Line of Epson Accessories 

Dot g raph CS • W de carnage • 11 x9 dot 

matrix • Lowe- case descender • Do 


1 resolullon graphics • 81-drrecttonaf logic 
seekrng • Up to 200 CPS • AS 232 Serral & 
Parallel • Forms con11ol • X·OnlX-011 • Up 10 

6 part copy $1350 
Anadex 9501 . . . •.. List $1650 
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OUR PEOPLE MAKE US EXPERTS. 

Malibu 200 Okida ta 82A Centronics 739 

Dot Matrix & Letter Quality Hi·Res & TRS·80 Block Graphics Crisp Dot-Matrix Characters 
in One Printer 

120 CPS • B ·d11ec 1onal printJng • Log c 
seeking • Double w1dlh & condensed printing 
• Friction & trac1or reed s1anda1d • Font 
selection, cnaractei 01teh & line spacirq are 
program con:ro'lable $C I 
Okidala 82A ..... , •... l.Js1 $799 a 

Grapl'JCS & word processing p1111 quahty 
• N x 9 dot matrix • sui1 able lor word 
processing • Underlin ng • Proporl anal 
spacing • Rigl'lt margin 1us11frca1ton • Serf 
typeface • 801100 CPS • 9'1 1'" pm leed lfrrction 
• Ootiona l 2 Color K11 $C II 
Centronics 739-1 . . . . . Lisi S695 a 
Centromcs 739·3 . . . Lisi S795 $725 

200 CPS standard • Leaer qualuy lont 
• 12 optional lonts • B1-d irect1onal logic 
see1<1ng • 19 x 18 dot matm • Exoanded 
chatacters (2 , 4x) Optional • Dot resolution 
graphics ol 144 x 20 • Unc1erl1rung$ &QQ 
Malibu 200 . . . . . . . . Lis t S2995 2

Our People, Our Product: Both .Are Specialized. 
Because our sarespeople are printer specialists, they krow the capabiities of each 
printer- and how to match one to your exact need. Red Baron's volume stocking 
assLXes a low, low price on a wide array ol major brands. We're sure you'll like 
the product and services you gel from Red Baron. and we know yoJ' ll love our 
Customer Benefit Package; an exclusive at Red Baron. 

Customer Benefit Package ~ 
1. Free Expert Consultation. Before you buy. alter you buy. 2. Toll-Free Ordering. There's never a toll charge when 
yOJ place your order a Red Baron. J . Free Catalog. Gel your 1nlormative catalog with pnn er comparison chart and 
character samples today!4. Warranty . The manufac urer's warranty applies where app~cable. 5. Same-Day Shipping. 
Ycu order is sent I.he same day when you caU before 11:00 a.m.6. FreelMasterCard & Visa. Call us loll-free and charge 
your printer to your credjt card. 7. We Stock. What We Sell . No bait and swrtch. no hassle. We make every effort 10 
keep a large stock ol Ot.K advertised products. 

Televideo CRT's 

Price, Performance & Reliability 


-
910C ....... List $699 


Here's how to order. 
Orange Micro Reta il Stores

Phooe orders are welcome: same-day sh1pmen1 on 
Sherman Oaks: 13604 Vll'lltura Blvd (213) 501·3486

orders placed before 11·co a.m Free use of Masler· 
Anaheim : 3150 La Palma. ~ I (7 14) 6·30 ·36:?2

Card and Visa COOs accep:ed. Personal checl<s Sanla Clara: 321f.I Scon Blvd. (~06) 980-1213 
require 2 weeks clearance Manulac1uref s warranty 
included on air equipmem Prices subJE'CI to rev1s.on Circle 312 on In qu iry card. 

RedBaron
CALL FOR 
FREE CATALOG 

920C .. ... .. List $995 TOLL FREE 

925C .. ... . . List $995 
950 .. . .. .. List $1195 1-800-854-8275 '714> s3o-a322 
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STEP 1 	 STEP 1 STEPS 11, 12 

1 j-112-INCH 

......_CEMENT 
TIGHT FIT 

tom of the inner tube cap is a bout 
Yi 6 inch from the top of the 1-inch 
cap. Cement the cup assembly to 
the inner tube. 

16. 	Again, check the hole alignment 
of the inner and outer tubes. 
Redrill the inner tube if neces­
sary. 

17. 	Press-fit the phototransistor·and 
light-emitting diode (LED) into 
the two ho les. Bring down the 
two leads from each. Cement the 
components in place using a bead 
of PVC cement around the edges. 

19. Spin the 	cup assembly. It should 
move very freely, even in a light 
wind. You should be able to spin 
it by gently blowing at a cup at a 
distance of about a foot. 

The electronics. The electronics 
assembly is built on a Radio Shack 
project board . The arrangement of 
the parts is shown in figure 11, and a 
parts list is given in table 2. Make a 
cable assembly of four wires and 
route to the anemometer. Solder the 
four cable wires to the LED and 
phototransistor as shown in figure 12. 

After soldering the cable wires, 
wrap a piece of plastic electrical tape 
around the cable and tubing for strain 
relief. Put a dab of PVC cement on 
each solder joint and exposed lead. 
This will waterproof the connections. 

The circuit for the electronics is 
shown in figure 13. The electronics 
produce a +6-V or - 6-V signal to 
the cassette input line. The 741C 
operational amplifier (op-amp) com­
pares a voltage at the " - " input that 
is about 82 percent of the positive 
supply voltage. If the input voltage 
on the "+" lead drops below this 
level, the output of the op-amp is 
- 6 	V; otherwise it is +6 V. 

When the two holes in the 
anemometer tubing are aligned, the 
infared light from the LED strikes the 
phototransistor and causes current to 
flow through it. When enough cur­
rent flows, the "+" input drops 
below the 82 percent level and the op­
amp output drops to - 6 V. When no 
light is striking the phototransistor, 
no current flows through it, the "+" 
input is +6 V, and the op-amp out ­
put is +6 V. Place the anemometer 
assembly in a location that's shady 
yet exposed to the wind. (Don't 

~}"'"" 

..I 1-1-INCH 

STEP 2 

D !-INCH 
SLIP CAP 

DRIL L OUT TO 
~PASS 1/2-INCH@ TU BE CJ) 

STEPJ 

STEP' 

STEPS 5, 6 

Q
l/2- INCH 
SLIP CAP 

I 
FILE OFF FOR 

4 RO UNDED 
I BOTTOM 
I 
I- DECORATIVE 
J, NA IL WITH 

llOUNOED HEAD 

1-INCHES 
CE!llENT"'\_ J~
... 

STEP 8 

CEMENT SO 
THAT IN NER 
TUBE MOVES 

~ 
Ig_,..,, """ 


STEP !J 

DRILL 
3116·1NCH 
THROUGH 
STEP 4 HOLES 
!THROUG H 
TUBE] 

STEP JO 

112-INCH 
SLIP CAP 

DRILL TWO 
l/4·1NCH 
HOLES AS 

A
/ CLOSE TO 

TOP ASy POSSIBLE 

FOR 

STEPS J.'i,U 

~CEMENT 

~'.'"" '"""'"PLASTIC CUPS 

PUSH THROUGH 
HOLES 

STEPS 15, JG 

STEP 11 

EM-EN>-T--"'- ­

(' - --...... {CEMENT 
\ I I PHOTO­

LED 	 -11 fr-
--'1 t'- · 

Figure 10: Construction details of the anemometer. Total construction time is approx­
imately one hour if all parts are on hand. 

Quantity Descript ion 
1 150-ohm 1!. ·watt 10% tolerance resistor 

1-kilohm 'Ai -watt 1 o% tolerance resistor 
100-kilohm 'l• -wa t 10% tolerance resistor 
4.7-k ilohm '!.-watt 10% tolera nce resistor 
560-ohm 'Ai-wat 10% tolerance resistor 
741C op-amp (Radio Shack 276-007) 

1 In fra red LED (Radio Shack XC880-A, 276·143) 
1 Infrared phototranslstor (Radio Shack 276·145) 
2 6-V batteries or 8 "C" cells fn assembly 

Wire. cable, solder 
Project board (Radio Shack 276· 175) 
DIN plug, 5-pin (Ra dio Shack 274·003) 

Table 2: Anemometer electronics parts list. 
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COMPAT IB L E 


BOA RD S 


B Y ZOBE 

256 K MEMOR Y 

Limited time only! $598 
HARD DISC SUBSYSTEM F O R 

IBM A .N O s -~oo $2495 
H .A62 IBM BUS HARO DISK INTERFACE FOR W0- 1000 


4 SP 4 SERIAL PORTS FOR IBM 


PB PROTOTYPING BOARD FOR IBM 


EB EXTENDER BOARD FOR IBM 


S·1DD BOARDS 

ZOBEX CPU 
Z- BOA CPU WITH 4 SERIAL ANO 3 PARALLEL PORTS 

ZDBEX OOFOC 
DOUBLE DENSITY DISK CONTROLLER 

ZMS-100 
64K RAM 

HDCI 
S- 100 HARO DISK INTERFACE FOR W0- 1000 

ZOBEX 

7343 J. RONSON RD. 
SAN DIEGO , CA. 9211T 

(7141 5 71 - 6971 

Z08EX is trademark of ZOBEX CORPORATION 
IBM is trademark of International Business Machines Corporation 
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SUPERBRAINS 

SUPERBRAIN ao 64K 

List $3995 ..... only $2949 Z-89 48K 
List $2895 ...... only $2099 
Z-90 64K DD 3195 
ONLY $2489 COMPUSTARS 

Avai lable to Dealers 
ADVANTAGE 

NORTH STAR 

Minicomputer 
Performance 

Green Phosphor 
Options: 
Graphics + CP/M 
List ..... . • . .. . . . $3999 
Only ..... • . . .... $3199 

,,,71•1rH .Monitor Green Phosphor $118 

TERMINALS Z-19 .......... . ............ . ... $718 

INTERTUBE mSuper Smart .................. $710 


EPSON 
MX-80 FT. .....•.•. $598 
MX-80 ............ $474 

MX-100 .•......... $749 


ANADEX 9501 ............. .. ................. $1290 

NEC Letter Qua I Friction & Tractor .................. call 

ZENITH printer Z-25 list 1595 only ........•....... $1256 

STARWRITER letter qual FT . . ....... . . . .. . ...... $1824 


..................... .A\. ....................... 

ATARI 
--~o 

ATARJ400 ......... . List $399 ......... only $340 

800 ......... . List $899 ......... only $675 


Wonderful Games-Education for your fam ily 

Main Frames- S-100 ............... • . . ....... $200 up 
Single Board Computer 64K •.... .. • . • ...... . .. • . . $ 749 
6800-CPU S-100 . ......... Cal l us ..•....... Save cash! 

AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers . Open a 
Store or Start Work Out of Your Home! We C harge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN­
CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

GODBOUT COMPUPRO 

Super Sixteen 8085/8088 is the fastest combo 8/16 

CPU. LIST . .... . .. . . $3904 .. . ...... Special $3269 


SEATTLE'S 

16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 

S-100computer!128K Static RAM, DD Disk Controller, 

22-slot Main Frame, 86-DOS, #2 128K 

L IST ... . ...... . .. $4185 . .......... . ONLY $3349 

#1 As above but 64K LIST ... $3190 ... ONLY 2648 


CALIFORNIA COMPUTER 2210A 

LIST $2350 . .. . . . ....... . . .... . ...... ONLY $1895 

ZSO, 64K, 1/0, Disk controller+ CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8" Z80, 64K, 

and optional OASIS, CP/M, or MP/M operating system. 

LIST ............. $5695 .•.... • ..... ONLY $4995 


SYSTEMS GROUP SYSTEM 2800 

Runs CP/M or OASIS. Supports single user & multi ­

user & multi task. Up to 5 megabytes with 8" drives. 

Optional 10-megabyte hard disk.Optional tape back 

up #2812 $5035 ... . ...... . ...... ONLY $3775 


TARBELL'S 

Empire I&ll have two 8" disk drives. The I is single 

sided, then is double sided. 


FREE Business Software 

Empire I LIST $4888 ... • •.•.. Only . • . • ..•. $3666 


We sell The Finest Hardware We sell Th> Finest Software A 
AMERICAN COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr. .,... Jamestown, NC 27282 919-883-1105 

CP/M is a registered trademark of Digi tal Research, lnc. 
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NORTH STAR Horizon 2 

2-SW' Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 

$2499 
Powerful North Star BASIC Free 
Superb for Business & Science 

HORIZON STANDARD IS NOW HRZ-2-64K QUAD 

Factory Assembled & Tested List Only 

Horizon-2-32K-Double Density . . . • . ... $2349 
Horizon-2-32K-Quad Density. . . . . . . ... $2549 
Horizon-2-64K-Quad .. . . ......... $3599 . . . . $2699 
Horizon-2-64K-QHD 5 . ....... .. . . $5999 .... $4499 
Horizon Ram ASM . .. .. . .. . ... 32K=$374 64K=$524 
Big Sale on Multi-User Time-Sharing call 
English to Basic Translator . . . . . . . . $99 
North Star Hard Disk 18 Mb . •. .. .. $5375 . . .. $3923 
North Star Time Sharing Multi-User call 
Zbasic 2 to 5 times faster! . . . . . . . . . $350 call 
Secretary Word Processor . . . . . . . . $99 
WordstarWord Processor ......... $318 
Floating Point Board . . . . . . . . . . . . . $399 $319 M-26 MORROW Hard Disk 
Oasis Multi-User Software ... ..... SAVE . . . . call 
 26.000,000 Bytes!! 
CP/M for N* Extra features . . . . . . . . $230 $220 List $4495 ...... . .. Only $3395 

Micro Mike Software .. .. .. . ..... .. SAVE call 
 Free CPM + BASIC 

M-20 List $4795 .. Only $3835EcosoftAccounting $355 .. MICROSTAT $265 

lnterSystems 

Z-80ACPU 4 MHz 
64K Dynamic RAM 
Front Panel 

Pascal-BO . . . . . .. . . .. . . .. .. . . .. .. 
Extra Precision Basic . . . . . . . . . . . . . 
Northward • .. . .. .. .. .. .. .. .. • .. . 
Mailmanager . . . . . . . . . . . . . . . . . . . . 
In fomanager . . . . . . . . . . . . . . . . . . . . 
General Ledger . . . . . . . . . . . . . . . . . . 
Accounts Receivable . . . . . . . . . . . . . 
Accounts Payable . . . . . . . . . . . . . . . . 
Inventory........................ 
Order Entry . • . . . . . . • . . . . . . . . . . . . 
PROPAC . ............. ... ....... $1499 .... $1274 

DOS + Basic 5.2. . . . . . . . . . . . . . . . . . 27 


DECISION I 


"The I BM-360 on the Z-80 & S-100 BUS!'' 

Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
system! LIST ONLY 

DECISION 1 • 65K Static. e·· 015k$ ' .... ' ...... '. ... .... ...... . . $4375 3500 
QECISION 1+ 6SK Static+ 2- S" Disk.s.. • .. • .. . • .. .. . . . .. .. .. .. .. 4195 3356 
DECISION 1 • 651( Slotlc • 5" Disk • 5 Mb Hord Disk • • • • . • • • • . . • • . • 5990 4792 
DECISION 1 3 user 195K Static• 5• Disk • 5Mb Hottl Disk • MICRONIX 6o:15 6426 
DECISION I -Z-60 • t lO•Power ............ . .. . .. . ... . . . . ..... 1725 1339 

MORROW 8" Disk 

Discus 2D + CP/M 600K onl.y $849 
Discus 2 + 2 + CP/M 1.2 MEGA 8 . $1149 
Add Drives 20 = $599 2 + 2 = $795 
Discus 2D-dual + CP/M Only $1388 
Free Microsoft BASIC from MORROW with Discus 
system or hard disk 

M-1 oList $3695 .. Only $2955
$600 $515 M-5 List $2495 .. Only $1995 

$50 
$199 $179 
$299 $224 
$399 $349 
$499 $429 

VI/0-1 - with interrupts$499 $429 
FDCII Disk Controller

$499 $429 20 slot motherboard 
$499 $429 
$499 $429 List $3795 ..................................... ... Only $2839 


Without front panel as above only $2716 

Front Paneless Recommended for Business 


Save on Memory and Programs 

Systems Memory64K A&T .. . . . $459 Corvus Hard Disk ........... . . SAVE Cat Nova tion Modem .......... $169 Which Computers are Best?-FREE. 
SyS1ems Memory 641< 8..,,k . . . . . 5555 SSM Video BRO VB3 ki l .•... ••. $361 Memory Mercl\ant 16K . . •• •. . . • $159 Insured Shipping at Low Rates. Call 
Microange1o . . . . . . . . . . . . . . . . . . S9B5 Spectrum Color ASM ••. • • . ..•. $326 For Latest Prices, Details. We Beat 

Advertised Prices. 

Factory Guarantees A . Expert Ad•lce 

AMERICAN COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr.~amestown N.C. 27282 919-883-1105 

CP/ M is a registered trademark of Digital Research, Inc. 
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mount it on a 200-foot tower until 
TO POWER after additional testing, however.) 

0 0 0 0 0 0-
0 0ro AN£MOM£T£R 

GROUND 
1R LEO A ODE 

PHOTO TRA NS ISTOR 
COLL ECTOR 

RADIO SHACK 
276 -1 75 
nPERIMEN TER 
SOCKET 

WIRING 

DIAGRAM 


j I I I 
I_ _T 


Q 

0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 0 

0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

@ 

GROUND 

0 

0 

A PERIOD program. Listings 9 and 
10 show PERIOD programs for the 
Color Computer and Model Ill, 
respectively. The PERIOD programs 
are used with the anemometer, but 
they are also general-purpose pro­
grams for measuring the period of 
any input signal that does not have to 
be debounced . T he period is 
measured from the first negative­
going transition to the next negative­
going transition in 20.23- or 24.33-11s 
units. The period is passed back to a 
BASIC driver in locations hexa­
decimal 3FFE and 3FFF (Color Com­
puter) or as the value of the USR 
fu nction (Model I II). 

Listings 11 and 12 show the 
PERIOD programs incorporated as 
DATA statements in BASIC drivers . 
The machine-language code is located 
in high memory in both cases. 

Using the anemometer . Protect 
high memory in the Color Computer 
by a CLEAR 200, &H3EFF. Protect 
high memory in the Model Ill by in ­
putting a MEMORY SIZE of 32511. 
Load the BASIC Anemometer pro­
gram, connect the cassette input to 
the electronics, connect the elec­
tronics power, and run the program. 

The program measures the period 
for the rotating anemometer. lf no 

..6V ­

0 0 

0 0 

0 0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6V 

0 

0 

-0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 

0 0 0 0 

0 0 0 Q 

Q 0 0 0 

Q 0 0 

0 0 0 0 

0 Q 0 0 

0 

0 0 0 0 

0 0 0 0 Q 

0 o s~Mb 
0 0 0 0 

T. 
-
0 0 0 0 

0 0 0 0 

0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 0 

0 0 Q 0 0 0 

0 0 Q 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

@ 

ro OJNPLVG 

GROUND 
PIN 4 

Figure 11: Tl1e electronics portion of the anemometer uses a small project board for easy 
circuit assembly. Three sets of wires go to power connections. tile anemometer. and the 
cassette input plug. 
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Buildyour own private library 
for less than $20 a month! 
Each volume bound in genuine 
leather and fine fabric . . . the leather 
embellished with 22 karat gold. 

Imagine being able to glance up at 
your bookshelf, and see there your own 
private library. With its proud expanse 
of leather spines, richly ornamented 
in gold, bearing the titles of the 
greatest books ever written. 
Here, clearly, would be something of 
permanence in a changing and 
uncertain world. Something to treasure 
now ... and to pass along to future 
generations in years to come. 
A treasure, indeed, you might 
think-but surely an expensive luxury. 
Far from it. 

For this is The Heirloom Library of 
the vVorld's Greatest Books. Fifty 
enduring works of genius, selected by 
a distinguished board of advisers. In 
the handsome Collector's Edition, 
crafted for posterity in bindings of 
leather and fine fabrics. Ornamented 
with exclusive designs, the spines 
embell ished with 22 karat gold. 

Beautiful books, at a guaranteed low 
price-yet you make no long-tenn 
commitment 
The Collector's Edition of the 
Heirloom Library will be 

issued at the convenient rate 
of one great book per month, for just 
$19.50 a volume - a price guaranteed 
for the duration of your subscription. 
However, you need make no long- term 
commitment. You may cancel your 
subscription at any time, on 30 days' 
written notice. 

The rare pleasures of owning this 
personal library 
As a subscriber, you would enjoy, 
whenever you wish, the rich pleasure 
of taking one of these books lrom your 
shelf - with its fragrance of leather, its 
satisfying weight in your hands. Then 
savor a moment of anticipation as you 
open the volume, to see your own 
inscrib cl bookplate on the decorated 
endpapers. Ancl leaf through the 
pages admiring the burnished 
edges ... the smooth, opaque 

paper .. . the crisp, legible type .. . 
the wonderfully evocative 
illustrations. 
Above all, you would be able to 
enter at wi ll .. . as one embarking on : 
voyage of discovery ... the world of 
Hemingway or Melville, Shakespeare 
or Dante, Dickens or Mark Twain. 
The greatest books ever written, in 
bindings worthy of the incomparable 
works they contain. 

Mail your order by May 31st 
By the time your library is complete, 
even or•iinary books may be selling for 
more than $19.50. For the costs of 
materials , of printing and binding, 
are rising almost daily. And thus it 
may never again be possible to offer 
subscriptions to the Collector's Editior 
of the Heirloom Library at this 
guaranteed low price. So, to be sure of 
acquiring this remarkable private library 
for 110 more than $19.50 a volume, please 
mail the subscription form at right by 
May 31, 1982. 

In a time-honored collecting tradition . .. 

the greatest books of the greatest writers of 

all time. Bound in genuine leather and fine fa brics. 

The leather embellished with 22 karat gold. 


THE H E I RLOOM L I BRARY OF THE WORLD'S GREATEST BOOKS~ c o11ector'sEdition 



· Fifty beautiful volumes to enjoy and display in your home 

• l ssiied monthly at a price not much higher than you pay 
for an ordinary book - just $19.50 a volume 

• Price guaranteed for the durat-ion of your subscription 

· To be sure of acquiring your library at this low price, your 
subscript·ion farm should be postmarked by May 31, 1982 

The Frankin lbary, Franl<in Center. Pemsylvania 19091 
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FLAT	 FLAT@SIDE Q (""\ IR )SIDE (""\ PHOTO­
l11,J LEO TRANS ISTOR 

CATHODE ICJ ANODE IA) EMITTER tE) COLLECTOR !Clrl
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LEO TRANSISTOR 
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TO IOOK 
------ GROUND 
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_.....-WRAP PLASTIC 
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TAPE FOR STRAIN 
RE L IEF 

THREE· CONDUCTOR 
CABLE TO ELECTRONICS 

Figure 12: The infrared LED and phototransistor are mounted on opposite sides of the 
anemometer shaft. Eacli shaft revolution produces two infrared light detection s. 
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Figu.re 13: The electronics portion of tire anemometer uses a few simple components but 
can provide a precise m1;asurement of anemometer rotation speed. 
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The Guesswork 

Is Gone! 


Thanks to Strictly Soft Ware. best software - quality and price. 
Consider the care you invested in Strictly Soft Ware brings you the 

buying your computer. We've done the best in entertainment, education, per­
same for your software. formance, and price. 

How many times have you won­ Take a look at the offerings below. 
dered: Is the package right? The price? And call now (toll-free) for our free 
The service? catalog. 

We've cleared a course for you to the 

$19.95 SPECIALS $19.95 SPECIALS 

• Track Attack •Space Eggs • Raster Blaster •ABM 
•Red Alert •Sneakers • Jawbreaker • Castle Wolfenstein 
• Snack Attack •Beer Run •Crossfire •Olympic Decathalon 
• Midnite Magic • Dark Forest •Sabotage • Ceiling Zero 

Ra sler Bia ster Soulhern Command Magic WindowArcade Games 
Reversal Space Advenlure The Mail RoomABM Robel War Swordthrust The MergerApple-oids Ruskl Duck Talawa 's Last Redobtd Menu GeneratorApple Panic Snack Attack Stone ol Sisyphus Micro Courier Autobahn Sneakers Tarturian PFSBeer Run Super Invaders Temple of Apshai PFS ReportBug Allack Siar Thlel The Terrorisl Real Eslate AnalyzerCompucube Space Eggs Time Zooe SpellslarComputer Air Comoat Space War Ulysses/Golden Reece Superscribe IIComputer Baseball S~ace Quarks Ul lima Super Text IICounly Fair T iel Wimd/Princess TASC Comp lierCross lire Three Mile Island Wizardry Tax ManagerCyber Strike Threshhold Zork Tax PreparerDark Forest Track Allack Versalorm

Oogfighl Trick Shot Business VisiblendEpoch Warp Allack Accounting Vlsicalc 3. 3 Fire bird 
BPI Visidex rnght Stimulator Adventures Continental VisilacloryGamma Golllins Adventures 1-12 Peachtree Visifile 

Genetic Drill Alkemstone Broderbund Vlsiterm 
Gobbler Akalabelh The Apple Spe er Visitrend/Visiplol
Golden Mountain Adventure to At lanlis ASCII Express WordstarGorgon Castle Wolfenstein Cl'ealive Financing Z-BO Cards
Hadron 

Crush. Crumble. Chomp Dala CaptureHi Res Soccer Cyborg Data Factory Home/Personneltnt1 Gran Pr ix Galactic Empire OB Master Decision MaslerMissie Delense LordS of Karma DB Masler Utility The CorrespondentMouskallack Creature Venture Desk Top Plan 11 Dlet PlanningOlympic Decathalon Mystery House Easywriter Financial Managemenl System 11Orl!llron Napoleon 's Campaigns Edu ware Home Money MinderOutpGsl Oldorf's Revenge f inancial Partner MastertypePool 1.5 00 l opes Graphtrix Pegasus II The Prisoner Leuer Per feetPh<l.ntoms Five 
Race for Midnight Magic SpellPulsar ti 

A.hove titles are partial selection. Call for prices and catalog. 

We take Master Card or VISA Strictly Soft Ware (Include card I end expirctlon 

d ale) . O hio residents add Post Office Box 338 

5.5% lax. Include $2.00 for 
 G ranville, Ohio 43023 
postage. 

order by phone 800-848-5253 Send !or lree catclog. Prices 
subject to change. in Ohio 614-587-2938 
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listing 9: Color Computer assembly-language program to measure tl1e period of a cassette inpiit signal. 

3F00 	 00100 ORG $3F00 
00110 ***************************************************** 00120 * SU9ROUT I t·E TO MEASURE PERIOD OF Lml-FREQ SIGMAL 
00130 * It·1PUT : NIL 	 ** 00140 OUTPUT : 3FFEH=PERlOD Hl 20.23 t1I CROSECmlC• IJMIT~: * 01!1150 * OR -1 IF TIME OUT, 2 8'1'TES 
00160 * 	 ****************************************************** 011.1170 * 3F00 8E {21000 00190 PERIOD Ll>f': i0 TIME OUT COUMT 

3F03 30 01 00190 PER.010 LEAX L "?<: It·lCREMEMT TIME OUT CHT 
3F05 27 30 00200 E1EQ PEf':090 GO IF TIME OUT 
3F07 86 FF20 00210 LDA $FF20 GET PIR B'lTE 
3F0A e:·~ 01 00220 flt~DR #1 GET CR!:;sorn 
3F0C 26 F5 00230 Bl'IE PER010 GO IF AT PULSE 
3F0E 8E 0000 00240 LC>/-~ #0 ItHTIALIZE Til1E OUT ctn 
3F11 :310 01 ~10250 PER028 LEAX 1 J x I tlCREt1EtH TIME OUT Ct-IT 
3F13 27 22 00260 BEQ F'EF.'. 09121 GO IF TIME OUT 
:3F15 86 FF20 00270 LDA :fFF20 GET PIA BYTE 
3F18 94 01 00290 AMDA #1 GET CA:::SD I ~l 

3F1A 27 F5 00290 BEG! PER020 GO IF MOT PULSE 
3F1C SE 0000 00300 L.D>-.: #{j INITIALIZE TIME OUT 
3F1F 30 01 00310 PER030 LEAX L >I. I t·lCREMEMT TIME OUT CNT 
3F21 27 14 00320 SEQ PER0S10 GO IF TIME OUT 
3F23 86 FF20 003:30 LDA $FF20 GET PIA 8'-r'TE 
3F26 84 01 00340 RH DA ~H GET CA~:SDIN 
3F28 26 F5 00:;150 Bt·lE PER030 GO IF £;TILL PUL~;E 

3F2A 30 01 00360 F'El':05E:1 L.ERX LX INCREMEMT TIME COUHT 
3F2C 27 09 00370 8EG! F'ER090 GO IF TIME OUT 
3F2E 86 FF212J 00::::90 LC'iA $FF20 GET PIA B'fTE 
3F31 E14 01 00390 At~DR lt 1 GET CASSDlt·l 
3F33 27 FS 00400 EIEG"I F'EF:050 GO IF MOT END 
3F35 20 03 00410 BRA F'ER095 t ·lOF~MfiL RETUF:t-l 
3F37 8E FFFF Clt0420 PER090 LD:..: # - 1 FLAG TIME OUT 
3F3A BF 3FFE 00430 PER095 STX $3FFE RETURM J.HTH ARGUt1EtH 
3F3D 39 00•l40 RTS l<'.ETURt·l 

0000 00450 Et-ID 
00000 TOTAL ERRORS 

Listing 10: Model lil assembly-language program to measure the period of a cassette input signal. 

7f-0121 	 001QllZI ORG 7F00H ;RELOCATABLE 
01i'l110 ;******************************************************** 
012112121 ;* SUBROUTINE TO MEASURE PERIOD OF LOW - FREG SIGNAL * 
121013121 ;* INPUr: NIL * 
00140 ;* OUTPUT: HL=PERIOD IN 24.33 MICROSECOND UNITS * 
00150 a OR -1 IF TIME our, 2 BYTES * 
0016121 •******************************************************** 
00170 

7FQl0 2 112112100 121121180 PERIOD LD HL,0 ; TIME OUT COUNT 
7F1213 12111211 li'l0 012119121 LO BC, 1 ; INCREMENT 
7F06 09 121121 200 PER010 ADD HL,BC ;INCREMENT TIME OUT CNT 
7F07 3829 0021121 JR c,PER12190 ;GO IF TIME OUT 
7F09 DBFF 0022 0 IN A, C0FFH> ;GET I/O BYTE 
7FQl8 E61Z11 (2)0230 AND 1 ;GET CASSDIN 
7FIZID 20F7 1210240 JR NZ, PER0112l ;GO IF AT PULSE 
7Fl2lF 2112100121 121121250 LD HL,0 ;REINITIALIZE TIME OUT CNT 
7Fl 2 09 1210260 PER02121 ADD HL1BC ;INCREMENT TIME OUT COUNT 
7F13 3810 0027121 JR C1PER090 ;GO IF TIME OUT 

Li51ing 10 continued on p<>ge 198 
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The Lightning One'" 

8086/8087/8089 CPU Board 

Features: 
0 	 4, 5, 8 or 10 MHz operation 

iumper selectable 
D 	 8086 or 8088 main processor 
0 Independent 110 and memory 

wairsiate generator 
0 Up to 16K byres of onboard 

EPROJ\,\ 
0 9 vectored interrupts 

expandable to 65 
0 EPROJ\ \ monitor wi1h diagnostics 

and disk util ities 
D 8087 and 8089 co-processors 

ava ilable onboard 
0 CPIM-86• and /"\S-DOS .. 

software support 

'CPIM-86" a 1ratlcm<l rk of D1giwl Rr.e>Jrd1. 
..	MS-DOS ii,, u .id<m"'k ofklicro1ofr. 

/. 1g/111rnre On<11 a rradcmark of l.om.i1o,,,., 
Protlm:Hi l nc_ 

The light11i11g One'" is the fastest 
processor board avai lable on the SI 00 
bus today. It contains !!Q! one 
processor, but three processors all 
working in parallel. [t uses the Intel 
8086 as rhe main processor. The math 
capability is augmented with the 8087 
math processor and the 110 handling 
capabilities are augmented with the 
8089 dual channel I/0 processor. The 
board complies with all IEEE-696 
speci fica tions. 

Ifyou have an 8 bit system presently, 
don ' t despair. The liglimi11g 011e is 
availab le wi th the 8088. The 8088 is 
fully software compatible wi th 1he 
8086, but utilizes an 8 bit bus a llowing 
use of your present 8 bit memories. 
When you arc ready to upgrade to fu ll 
16 bi t operation, you need only to 
unplug the 8088 and plug in an 8086 
in i s place. When using an 8088, the 
8087 and 8089 may srill be uti lized. 

In addi tion to the liglimiug One, 
Lomas Data Producrs has a full line 
of S!OO bus support cards including: 
memory, disk controllers, and serial 
and parallel 110. 

Prices f ort lie lighmi11g 011e 
Sia}'( Q { S395. 

Coming Soon: 
New P1·oduct 
Announcements: 

n 128 K byre 11011-volarile Sfalic RAM 
r; M DR /l 'E f or CPli\1-86 and 

MS- DOS 
::J Dual CPl.W-86 and CPIM 2.2 

s11ppor1 
I l Wi11d1es1er /Jard disk 

co111rolle1­

For 16 bit computing 
on the SJOO bus, 
come to tlie leader . . 

LOMAS DATA PRODUCTS,, INC. 

729 Farm Road, Marlboro, Massachusetts OJ 752 D Telephone: 617-48 1-2822 
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Listing 10 continued: 

7F15 DBFF 12H2l2BQJ IN A1 Cf21FFH > ;GET I/O BYTE 
7F 1 7 E6ri'l1 00290 AND 1 ;GET CASSDIN 
7F 19 28F7 00300 JR Z1PER020 ; GC> IF NOT PULSE 
7F1B 2112l!lHlH2l 12lli'l3112l LD HL10 ; RE INITIALIZE TIME OUT 
7f 1E 12l9 00320 PER030 ADD HL1BC ;INCREMENT TIME OUT 
7F1F 3811 12lli'l33tll JR C1PER090 ;GO IF TIME OUT 
7F21 
7F23 

DBFF 
E61211 

01i'l341i'l 
1210350 

IN 
AND 

A1 <121FFH) 
1 

;GET 
;GET 

I/O BYTE 
CASSDIN 

7F25 21i'lF7 li'lli'l361i'l JR NZ1PER0312l ;GO IF STILL PULSE 
7F27 
7F28 

09 
3812l8 

12112137121 
12lli'l3812l 

PERl2l51i'l ADD 
JR 

HL1BC 
C1PERli'l91i'l 

;INCREMENT TIME 
;GO IF TIME CIUT 

OUT 

7F2A DBFF 12112139121 IN A, (QJFFH> ;GET IIO BYTE 
7F2C E612l1 12lli'l412lli'l AND 1 ;GET CASSDIN 
7F2E 2BF7 li'lli'l41 tlJ JR Z, PER05121 ;GO IF NOT END 
7F3QJ 1803 12lli'l421i'l JR PER!ll95 ;NORMAL RETURN 
7F32 21FFFF 00430 PER12190 LO HL1-l ;FLAG TIME OUT 
7F35 C39AIZJA (2)12144121 PERl2l95 JP li'lA9AH ;PASS ARGUMENT BACK 
12ll2l121121 (2)12145121 END 

li'l12112lllllll Tc•ta.1 er-r-c•r· s-. 


Listing 11: Co/or Computer BASIC driver program for the anemometer. This program 
uses the PERIOD program. The machine-language code for PERIOD is contained in the 
BASIC program and is poked into high memory . 

100 'SAMPLE ANEMOMETER PROGRAM 
110 DATA 142,0,0 . 4s , 1,39,49,1s2.255 , 32 
120 DATA 13211 1 38,2451142,010148 , 113~ , 34 

130 DATA 182,2551321132.1,39, 245 , 142 , 0 , 0 
140 DATA 481l 139.20,1e2.255,32,132, 1.3s 
150 DATA 245 , 48,1,39 , 9 , 182 , 255.32,132,1,39 
160 DATA 24513213 114212551255,191 , 63 1254, 57 
170 FOR I~LH3F00 TO &H3F3D 
180 READ A= POKE J,A 
1~'ZI NEXT I 
200 DEFUSR0=LH3F00 
210 CLS 
220 A=USf':( 0 ) 
230 A=PEEKC,H3FFE )*256+PEEKCtH3FFF > 
240 IF A=65535 THEN A~0 = GOTO 260 
250 A~3.75/( At20.23E-6 ) 
260 PF:nn ~262 .. A; "MPH 
270 GOTO 220 

Listing 12: Model lll BASIC driver program for the anemometer. This program uses the 
PERIOD program. The machine-language code for PERIOD is contained in the BASIC 
program and is poked into high memory. 

111i'l0 'SAMPLE ANEMOMETER PROGRAM MODEL III 
110 DATA 33,0,0,1,1,0,9,56,411219 
121ll DATA 255123QJ,1,32,247,33,QJ,QJ,9,56 
1312l DATA 29, 2 19,255,2312l11•41ll,247133,QJ,0 
140 DATA 9,56,171219,2551 2312l1l1321247, 9 
150 DATA 561812191255123121•114!2l,247,2413 
161ll DATA 33,255,255,195,154,1121 
171ll FOR I=32512 TO 32567 
181i'l READ A: POKE I1A 
1912l NEXT I 
200 DEFUSR121=&H7Fl2l0 
2 112l CLS 
220 A=USR <li'l) 
2 3121 IF A=-1 THEN A=li'l:GOTO 25121 
235 IF A<121 THEN A=65536+A 
240 A=3.75/(A*24.33E-6> 
250 PRINT@ 532 ,A; "MPH 
261ll GOTC1 221ll 
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rotation is detected, a -1 is returned 
as the period; both BASIC programs 
look for this flag and set the period to 
0 in this case. 

Wind speed will be displayed in the 
center of the screen. Wind speed in 
this case is a rough calculation based 
on preliminary empirical tests. The 
tests involved driving madly down 
city streets while keeping one eye on 
the road and the other on the rotating 
anemometer held at arm's length out 
the open car window. The 12-V DC ­
powered inverter for mobile com­
puter operation is a project I'll leave 
for you in your spare time. 

Each rotation of the shaft produces 
two pulses. A wind speed of 15 miles 
per hour (mph) is approximately 2 
revolutions per second-thus the 
"3. 75" factor. Rotat ional speed of the 
anemometer appears to be linear; 
30-mph wind produces 4 revolutions 
per second and so forth . l would be 
very interested to hear from readers 
who construct the anemometer and 
run some tests with it, especially 
those who have access to a wind tun­
nel. 

The above examples illustrate what 
can be achieved without a great dea l 
of additional hardware when using 
inputs that were not meant to be 
discrete inputs but were dragged, 
kicking and screaming, into duty. In 
a later article, I'll look at a more 
sophisticated way to interface many 
lines to the system bus. I promise you 
won't be cutting up PVC tubing and 
scrubbing cement off your hands. • 





Introducing 
the Sinclair ZX81 

If you 're ever going to buy 
a personal computer. now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near .the pr ice: only $149.95" completely 
assembled. 

Don 't let the price fool you. The 
ZX8 t has 1ust about everything you 
could ask for in a personal computer 

A breakthrough 

In personal computers 


The ZX81is a major advance over 
the original Sinclair ZX80-the world's 
largest selling personal computer and 
the first lor under 5200. 

In fact. the ZX8l's new BK Extended 
BASIC offers features found only on com· 
puterscosting two or three times as much 

Just look at what you get. 
• Continuous display, including moving 
graphics 
• Multi -dimensional string and numerical 
arrays 
• Pius sh1p.p1ng ~na hand~1f'lg Price 1ncludt!'S co.nnec lof~ 
for TV and casselte , AC adaptor an() FREE manua l 

NEW SOFTWARE:Slnclalr has 
published pre-recorded pro· 
grams on cassettes for your 
ZXB1, or ZXBO with BK BASIC 
We're constanlly coming oul 
with new programs, so we'll 
send you our latest sollware 
catalog with your computer 

ZX PRINTER: The Sinclair ZX 
Printer wi ll work with your ZXB1. 
Or ZXBO wilh 8K BASIC. II wil l 
be available In the near future 
and wil l cost less than 5100 

• Mathematical and scient ific functions 
accurate to 8 decimal places 
• Unique one·touch entry of key words 
like PRINT, RUN and LIST 
• Automatic syntax error detection and 
easy editing 
• Randomize function useful for both 
games and serious applications 
• Bui!t ·in Interlace tor zx Printer 
• lK of memory expandable to 16K 

The ZX81 is also very convenient 
to use It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 

If 1100 alread11 own a ZX80 
The SK Extended BASIC 

chip used in the ZX81 is available 
as a plug -in replacement for your 

zxao for only $39.95 , plus shipping 
and handling-complete with new key­

board overlay and the ZX81 manual. 
So in just a few minutes.with no 

special skills or tools required. you can 
upgrade your ZX80 lo have all the 
powerful fea tures of the ZXSI. (You'll 
have everything except cont inuous dis­
play. but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip. your 
zxao will also be equipped to use the 
zx Printer and Sinclair software. 

Order al no risk.. 

We'll give you 10 days to try out 
the ZX8 1. If you' re not completely sahs­
fied, just return ii lo Sinclair Research 
and we'll give you a lul l refund. 

And if you have a problem with 
your ZX81, send it lo Sinclair Research 
within 90 days and we'll repair or replace 
it at no charge. 
--ooes no1apply 10 7XS' k11s 

16K MEMORY MODULE: 
like any powerful, fUll fledged 
computer. the ZXB1 ls expand­
able . Sinclair's 16K memory 
module plugs righ1 onto lhe 
back ol your ZXB1 ror ZXBO. 
w1lh or without BK BASIC) 
Cost Is $99.95 . plus shipping 
and handling. 

ZX81 MANUAL: The ZXB1 
comes wilh a comprehensive 
164-page programming guide 
and operat ing manual de· 
signed tor bolh beginners and 
experienced computer users. 
A St0.95 value, It's yours free 
wi th the ZX81 



Introducing 
theZX81 kit 

If you really want to 
save money. and you enjoy 
building electronic kits. you 
can order the ZXB1 in kit form 
for the incredible price of iust 
$99. 95~ ti's the same, tull ·featured 
computer. on ly you put it together 
yoursell . We'll send complete. easy· 
to· follow instructions on how you can 
assemble your ZXB1 in iust a few hours. 
All you have to supply is the soldering iron. 

How to order 
Sinclair Research is the world's larg· 

est manulacturer of personal computers. 
The ZX81 represenls !he latest 

technology in microelectronics. and it 
prcks up right where the ZXBO left off. 
Thousands are sel ling every week . 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order . simply call our toll free 
number. and use your MasterCard or VISA. 

To order by mail, please use the 
upon. And send your check or money 
der. We regret that we cannot accept 

purchase orders or C.O.D:s. 

CALLB00-543-3000. Ask for op· 
erator # 509 . In Ohio call 800-582-1364 . 
In Canada call 513· 729-4300.Ask for 
operator # 509. Phones open 24 hours 
a day, 7 days a week Have your Master ­
Card or VISA ready. 

These numbers are lor orders 
only. For information. you must write to 
Sinclair Research Lid., 2 Sinclair Plaza, 
Nashua. NH 03061. 

sine:lair 

PRICEt QTY AMOUNT 

ZX81 $149.95 

ZX81 Kit 99.95 

39.95 

99.95 

Shipp ing and Handling 4.95 $4 .95 
---­

TOTAL 

MAIL TO: Sinclair Research Ltd ., One Sinclair Plaza. Nashua, NH 03061 . 

NAME 

ADDRESS~~~~~~~~~~~~~~~~~~~~~~~~ 

I U S De>llar> 



The lnput/Outptit Primer 

Part 4: The BCD and Serial Interfaces 

A look at one of the least understood interfaces­

RS-232C-and one of the first instrument interfaces. 


ln Part 3 of this series, we looked at 
the parallel and HPIB or GPIB 
(IEEE-488) interfaces. This month we 
turn our attention to the BCD 
(binary-coded decimal) interface and 

This article is the fourth in Steve 
Leibsor(s six-part series, The In­
put /Output Primer. The series 
describes the problems involved in 
communications between computers 
and the outside world and explains 
how some of these problems have been 
solved. T11e two remaining articles will 
discuss character codes and interrupts. 
buffers, grounds, and signal degrada­
tion. "An 110 G/ossary.'' which defines 
many terms used in these articles, ap­
peared with the first installment 
(February 1982 BYTE, page 122). 
Figure and table numbers are con­
tinued from Part 3. 

Steve Leibson 

Auto-Trol Technology Corporation 


12500 North Washington St. 

POB 33815 


Denver, CO 80233 


the RS-232C serial interface . Both of 
these interfaces are older than those 
previously covered. The BCD inter­
face traces its origins to scientific in­
struments that have been in use for 
decades. The serial interface's roots 
go back much farther, to the days 
when buffalo grazed the prairies of 
North America and Andre Ampere 
had an idea for a new method of com­
munication. Let's look firs t at the 
BCD interface. 

The BCD Interface 
The BCD interface has remained 

popular because it provides a link to 
older measuring instruments that 
have been turning out reliable data 
for years. Some designers still put 
BCD interfaces in new digital in­
struments because the BCD interface 
is simple and inexpensive. 

When scientists first connected 

measuring instruments to computers, 
existing instruments lacked the elec­
tronic sophistication needed to use 
either the parallel or the IEEE-488 in­
terface. Engineers were faced with 
developing an interface that relied on 
the intell igence of the computer to 
manage communications between the 
computer and the instruments. 

Because measuring instruments 
send information to the computer but 
receive no information from it, the 
new interface could be unidirectional . 
There might be cont rol lines from the 
computer to actuate ranges or control 
other aspects of the instrument's 
readings, but the control lines did not 
have to send data. 

The new interface also had to ac­
cept a very wide word of data. For 
reasons that will become dear after I 
discuss the BCD coding method, 
high-resolution measuring instru­
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IntroducingThe 

-

' e·I a 
Word processilgthat goes beyond the stars. 


H ow could anyone call their word processor 
The FinalWord? Take the best features of the most popular 
word processors, combine them and 
add afew more in one text editor/ 
formatter and you'dbe off to a 
good start. Then, write the program 
in Cto allow user customiza­
tion and make it capable of 
supporting any printer on the 
market and you'dbe ahead of 
everybody else. If you went one 
step further and made your word 
processor transportable from one terminal to 
another you'dhave-The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you'll 
never need another version just because you bought a 
new printer. 

User-installable on different hardware: 
With The FinalWord you canupgrade yoi.r system and sti ll 
have·afamiliar screen display. And since we've written 
The FinalW:>rd rn C,new versions are available almost 
as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering; enhancedcommand sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more.. And because we wrote The FinatWord to be 
easily reconfiguredfor different systems, our price can 
be lower. 

The l'llaglc
Features FinaIWord WordStat Wand 

Full-Screen Editing Yes Yes Yes 
Directory Access while Editing Yes Yes Yes 
Simultaneous Printing while Editing Yes Yes Yes 
Ex ternal Commands while Editing Yes Yes l'tJ 
Video Highlighting Yes Yes No 
Automatic Footnotes Yes No No 
User-Defined Commands Yes No No 
MultipleFile Editing Yes No No 
Deletion Recovery Yes No No 
SupportsMultiple Printers Yes No No 
Crash Recovery Yes No No 
Dynamic Include Files Yes No Yes 
Suggested Retail Price $300 $495 $395 

The FinalWo drequires a 56KCP/M system and \lideo terminal with cur· 
sor positioning character sequences. It is presently available in 8" standard 
format for the TRS·80 Model II, Vector Graphics and Altos Systems.There 
are rnmpalible \lersions for the HP·125, Xerox 820, Cromemco. Miaopotis, 
Ohio Scientific and Dyoabyte Systems. and Ihere are 51/4" versions lor lhe 
Heath/Zenith Z-89, Northstar. Apple and Superbrain. Coming Soon: 
The FinalWord for the IBM Personal Computer. 

The FinalWord is available through leading 
retai lers, Westico, and Discount Software, 
or directly from: 

Mark of the Unicorn 
PO BOX 423 
Arlington, Massachusetts 02174 
(617) 489-1387 

Dealer and OEM inquiries invited. 
Call for delivery schedule. 
Reserve yours now! 

c'"""°,, '"'""J!larkofthe Vnicor~,,.. ,,, 
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~ MlcroGANTT is a 

J O sophis icoted proJec 
~ p lanning sys em w hich 

uses Critical Poth Method 
(CPM) techniques and PERT to 

determine task dependencies 
and projec t comple ion dotes. 
The user c rea es asks. assigns 
costs and defines task depend ­
encies. The in teractive sys tem 
immedia tely redisplays the proj­
ect p ion as do a is e n tered . 
Projects ore displayed as Gantt 
charts, labor time summaries and 
financia l summaries. 

MicroGANTT features: Time 
sca le of d ays. weeks. m onths. 
quarters or years con be varied at 
any ime to present more or less 
detail. • Accommodo es unlim­
ited number of tasks in a project 
plan. Deta iled sub-projects con 
be included as tasks in o projec 
model. Assumptions ore easily 
mod ified to make " What If?" 
analyses. Single key-stroke com­
mands page through asks and 
calendar of events on display 
screen. Single key-strokes switch 
the d isplay from Gantt char t to 
labor time summary to financial 
summary. Partia l a llocation of 
m anpower to tasks. • Par tial 
completion of prerequisi te tasks. 

All charts. reports and p lans can 
be p rinted 

Available for IBM Personal 
Computer and CP/M compatible 
computers. Software and manual 
5395. Manual a lone 525. 

.. way• lo ord•r: 
• Write Westico. Inc .. 25 Von Zont St1eei. 

Norwalk. CT 06855 
• Coll (203) 853-6880 
• Telex 643-788 
• 	DiOl-up our 24-hour computer 


{300 baud) (203) 853-0816 
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Figure 10: Block diagram of a BCD instrument . Two signals drive a string of single-digit 
binary-coded decimal (BCD) counters. One signal is a representation of the pl1ysical 
quantity being measured. This signal may be either a pulse of controlled duration or a 
series of pulses whose frequency is proportional to tl1e physical quantity being 
measured. T11e second signal, from the co11trol circuits, is used for timing. 

ments may have l/O (input/ output) 
connectors with as many as 40 or 50 
pins. The new interface had to permit 
the peripheral instrument to present 
its entire message at once, sometimes 
as many as SO bits in parallel. Then 
the interface had to break up this 
wide parallel word into pieces that 
the computer could digest more easi­
ly. 

Binary-Coded Decimal Numbers 
BCD is a method that expresses 

each of the 10 decimal numerals (O 
through 9) in a binary code. T he 
coding sequence is: 

Binary Code Decimal 
Bit # 3 2 1 0 Numeral 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 

Note that 4 binary digits (bits) are 
required to represent the numerals 8 
and 9. Codes 1010 through 1111 are 

not used . Consequently, BCD coding 
is not as efficient as pure binary cod­
ing, but the ease with which BCD can 
be displayed for human operators off­
sets its inefficiency in code compac­
t ion. 

The standard calendar presents an 
analogy. Each page contains 5 weeks. 
more than enough space to hold the 
days in any month. The extra spaces 
for days remain blank. That extra 
space is useless to the printer, but 
because we do block the days of the 
year into months, the convenience of 
placing each month on a separate 
page more than makes up for the 
wasted space. 

Since each decimal digit in BCD 
coding takes 4 bits, each d igit of a 
scientific-instrument reading requires 
4 wires to transmit the binary values 
that express that digit. Scientific in­
struments make all d igits available 
simultaneously on the l/O connector, 
and high-resolution instruments can 
have connectors with as many as 50 
pins . T hat explains why the BCD in­
terface has to be able to accept such 
wide data words . 

Implementing the BCD Interface 
What makes the BCD interfacing 

technique easy to implement in 
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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 lots more, it's Westico. 
Here's Just a sample of the more 
than 150 quali ty programs currently 
in stock: 
Pl/1-80 "'-Powerful appHcotlon 
programming language for micro­
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler. UNK-80 linkage 
editor, LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
$475/$35, LINK-80 and RMAC also 
available separately. 
BT·80'"- 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 can be spread 
over 8 files for a tota l of 64 mega­
bytes. $200/530. 
BASIC-80- Extremely fast interpreter 
features double precision floa ting 
pain t ma th. 40 character variable 
names. CHAIN/COMMON. random 
and sequential files. EDIT. CALL with 
parameters and on overlay tech­
nique. $350/-. 

ASIC COMPILER- Compatible 
with BAS\C-80. Produces extremely 
efficient. optimized 8080/Z80 
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/-. 
C ASIC'"- BASIC language 
compiler / interpreter for develop­
mentof fi nanclal and business appli ­
cation programs. System $120/$20. 
CBASIC·B6- Implementation of 
CBASIC for CP/M-86. I NT files com ­
patible with CBASIC and supports 
128K main memory, Requires 
CP/M-86 or MP/M-86. $325/$30. 

CB·BO"'- Native code 8080 com-
prier of CBASIC language. Offers all 
of the features of CBASIC plus the 
speed and versatili ty of a compiler. 
lncludes linkage editor which can 
creote overlay modules. Supports 
CP/M and MP/M II. $500/530. 
FORTRAN·BO- Includes ful l ANSI 
standard X3.9 except COMPLEX 
data type. 5500/- . 
LYNX'"- Friendly overlay linkage 
edltor for creating COM files from 
Microsoft compatible REL files. Con­
structs programs that use al l avail­
able memory including that used 
by LYNX itself .. Program size can be 
increased at least 9K without using 
the overlay feature. The overlay 
option is vital to programs larger 
than available memory. Easy to use 
wi th BATCH ond HELP commands. 
5250/525. 

access ordering. 

The Westico 24-Hour Computer Hotline f203l 853-0B16 . 
(300 baud) for detailed information and quick 

• Westico hos more than 150 programs 
for professionals and businesses that use 
o wide variety of microcomputers fnclud­
lng: TRS-80 Model II. Apple. Vee or 
Graphic. Cromemco. North Star, Micro­
polls. Ohio Scienti fic . Altos. Dynabyte. 
IBM. In ertec. Xerox. Zenith. Northern 
Telecom. Avt Eagle and more. We're 
working hard to be your software 
company. 
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p sc / T ·-Compiler produces 
8080/Z80 code. Standard REL file 
con be linked with other languages. 
Includes linker. debugger d isassem­
bier and specia l Speed Program­
ming Package with editor and 
Pascal syntax checker. 5475/530. 
CO O . 0 - Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs . 5750/-. 
XAS - Family of microprocessor. 
cross-assemblers. Designed to run on 
8080/Z80 based microcomputers 
under a CP/M-like operating system. 
Support fo r Motorola 6800. 6801 , 
6803. 6805. 6809; RCA 1802; COP400; 
Intel 8048. 8051; MOS 6502. 5200/525. 

L 6 '" - Translates Intel 8080 
assembly language source code 
into optimized Intel 8086 source 
code. 5150/510. 
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Norwalk, CT 06855. 

•Cal (203) 853-6880. 

• Tetex 643-788 
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COD. MasterCard and VISA accepted. 

Prices do not include shipping ond ore 
subject to change. In CT odd 7 ~% soles 
tax. All sales final. 

Manual price may be credited toward 
purchase of software. 

Dealer inquiries nvl ed. 

WES-43 

Copyright © 1982 Weslico. Irie. 

acte• se111\ce n s \fl stoc"· 
c\tcle 1e uol\~ piograrn TheSoft a 
11ian '\50 Q 	 25 Vari Zant Street • Norwalk, Connecticut 06855 

(203) 853·6880 • Telex 643·788 



98033A 
8CD 
INTERFACE 

TO DESKTOP 
COMPUTER ( 110 BUS I 

SIGN 

DIGIT 1 

OIGIT 2 

DIGIT 3 

DIGIT 4 
MANTISSA 

DIGIT 5 

DIG IT 6 

DIGIT 1 

DIGIT 8 

SIGN } 
EXPONENT 

DIG IT 

OVERLOAD BIT 

FUNCTION coor 

.; Tl IEXTERNAL 

TRIGGER l 


OFLG !PRINT 

COMMANOl 


Figure 11; The 98033A BCD interface. This figure shows how a computer reads in the 
digits of a BCD instrument. The counters are connected to the BCD interface, which 
reads in eaclz digit, converts tl1e BCD data to characters, adds delimiting characters, and 
sends the entire message to the computer. CTL is an external trigger 01at tells the instru­
ment to take a reading. DFLG (print command) is a signal from the instrument in­
dicating that a valid reading is represented on the digit lines. Tfiese two signals, CTL 
and DFLG, are the haridsliake lines between the interface and the instrument. 

measuring instruments? The answer 
lies in the circuitry used to do the 
measuring. 

Figure 10 shows a diagram of a 
typical measuring instrument. Input 
to the instrument such as voltage, 
current, or weight is fed to an elec­
tronic circuit that converts the 
physical parameter to a signal that 
represents the parameter. This signal 
may be either of two types: a square 
wave or a pulse. 

A square wave alternately takes on 
two different fixed values for equal 
lengths of time. If the signal produced 
by the instrument is a square wave, 
the physical quantity measured by 
the instrument determines the wave's 
frequency . The frequency is fed to the 
input of a counter that is allowed to 
count for a precisely controlled 
period of time. 

If the signal produced by the instru­
ment is a pulse, the physical quantity 
measured determines the pulse's dura­
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tion . The pulse is used to control a 
counter that is clocked by a precise 
square wave of known frequency. 

Whether the signal starts as a fre­
quency or a pulse, the result is a 
count proportional to the input 
parameter. The counter drives the 
digits in a display. If the counter 
counted in binary, the display would 
be difficu lt to read because we think 
in decimal. 

Fortunately, it's possible to use 
BCD counters in the counter that 
drives the display. If several BCD 
counters are placed in series (or 
cascaded), they produce outputs easi­
ly displayed in decimal. This works in 
much the same way as an odometer. 
Each wheel of the odometer has the 
numera ls 0 through 9 printed on it. 
Every time a wheel on the odometer 
makes a full turn, it advances the 
wheel to the left of it by one count. ln 
a chain of BCD counters, each time a 
digit advances from 9 to 0, it ad­

vances the next higher counter by 1. 
Each BCD counter has 4 digital out­
put lines that represent the state of the 
counter. These outputs are used to 
drive one digit in the display. The 
digits combine to form the complete 
reading of the instrument. 

This technique is used in a remark ­
ably wide range of digital measuring 
instruments, including digital docks. 
Most instruments use this counting 
technique to convert a physical quan­
tity into a digital display; in the case 
of digital clocks, of course, the quan­
tities are periods of time. 

The BCD Interface Is Born 
The first accessory that designers 

added to their digital instruments was 
a printer, which made it possible for 
an unattended instrument to log its 
own readings. Signal lines were 
brought out of the instruments to 
drive the print wheels-one print 
wheel for each digit. These signal 
lines were nothing more than the 
digital output lines of the BCD 
counters in the instrument. The 
counters drove the display and posi­
tioned the print wheel just before it 
struck the paper. 

By supplementing the counter out­
put lines with just two more signals, 
designers created the BCD interface. 
One of the added signals told the 
printer when the reading was valid 
(print command), and the other 
allowed the printer to pace the 
readings (external trigger) so that the 
instrument would not take readings 
faster than the printer could print 
them . These two signals form the 
handshake mechanism of the BCD in­
terface. 

At its birth BCD interfacing was a 
big success. Experiments that had re­
quired an attendant to write down 
readings (usually some unlucky 
graduate studen t or technician) could 
now be automated. Printed logs 
could be obtained for production 
testing. The tedious job of recording 
data was greatly simplified. If a 
printer could do all that, just think 
what could be done by substituting a 
computer for the printer! The system 
would not only log information but 
also analyze it, process it, and take 
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NEVADA COBOL 
$199.95 For all CP/M or M PIM 
based computer systems with 32K RAM 
and one disk drive. 
When we introduced Nevada COBOL 
three years ago, it was loaded with 
innovations. Today's Edition 2 is even 
better! For example: 
D Compare speed. It's 4 to 20 times 
faster than any other micro COBOL 
according to an independent study.* 
What's more, Its easier to use. 
0 Compare documentation. You get 
a 153-page manual with lots of exam­
ples and 16 complete COBOL source 
code programs. 
D Compare memory requirements. 
Extremely compact. You can compile 
and execute 2500 statements in 32K 
RAM, 4000 statements in 48K, etc. 
0 Compare features. It's based upon 
the ANSl-74 standards with level 2 fea­
tures such as compound conditionals 
and full CALL CANCEL. 
0 Compare royalties. You can distribute 
your object programs royalty FREE! 
0 Compare support. If you have 
a technical question, you talk directly 
to the author. 

NEVADA PILOT 
by John Starkweather. 

$149.95 For all CP/M based 
computer systems with 32K RAM, 
1 disk drive and CRT or video display 
and keyboard. 
0 It's so easy to use, you'll be writing 
interactive applications within the 
first hour. 
0 Perfect for industrial tra ining, office 
training, drill and testing, virtually all 
programmed instruction, word puzzle 
games, and data entry facilitated 
by prompts. 
0 What's more, John Starkweather, 
Ph.D., the inventor of the PILOT lan­
guage, has added many new features 
to Nevada PILOT. There are commands 
to drive optional equipment such as 
Video Tape Recorders and Voice 
Response Units. There's a built-in full 
screen text editor and much more. 
0 Meets all PILOT-73 standards for 
full compatibility with older versions. 
0 You get a diskette, 146-page manual 
and ten usetul sample programs. 

"''A Compllflr Bonctimar~: A Conlpara1lve Analysis o f 
Four COOOL Compilers" l>r S1epllen F. Wheele<. 
CPIM and MPIM a:e r~gislMl!cl 1tademarks of Olgoal 
Research. Inc. THS·BO Is a regislered trademar1< 
of Tandy Cotp_
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NEVADA EDIT 
$119.95. For all CP/M based 

systems wlth 32K RAM. 1 disk drive and 

CRT or video display and keyboard. 

0 A character-orien ted full-screen video 

display text editor designed specifically 

to create COBOL, BASIC, PASCAL and 

FORTRAN programs. 

0 Completely customizable tab stops, 

default file type, keyboard layout and 

CRT by menu selection. 

0 The diskette comes with an easy­

to-read manual. 


Order now! 
(415) 751·1522 
We welcome COD's 
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Ellis Computing 


600 41st Avenue, Dept . B 

San Francisco, CA 94121 U.S.A. 
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CHARACTER'# I 2 3 4 S 6 7 B 9 10 11 12 lJ 14 15 16 

ASCII ± )( X X X X x X )( E ± X 0. X LF 
\..-..,,.-' 

MANTISSA EXPONENT 

X • BCD DIGIT Dv • OVERLOAD BI T CHARAC TER 15 • fU NC TIO CODE 

Figure 12: The BCD message format is a floating-point number in scientific notation 
followed by a comma, an overflow character, a function code, and a linefeed ter­
minator. The floating-point number is represented by a sign, a mantissa, an "E" wlziclz 
indicates tliat an exponent follows, an exponent sign, and an exponent. Unused BCD 
digit inputs may be groimded; they will then be transmitted to tlie computer as Os. 

appropriate action. The eyes and ears 4-bit function code. Unlike the 
of a computerized process control odometer, most instruments don't roll 
loop were about to come in to being. the display back to 0 when a counter 

reaches maximum count plus 1. In­
A Real BCD Interface stead, they indicate an overflow, in­

Let's look at an actual BCD inter­ forming the operator that the input is 
face. My example will be the Hewlett­ too big to measure. The function­
Packard 98033A BCD interface code bits are useful for instruments 
designed for the 9800 series of that can measure more than one 
desktop computers (see figure 11). range or quantity. 

The 98033A has several inputs that When the computer takes a 
connect to the BCD instrument. reading, the interface scans each digit 
Enough signal wires are included for and converts the BCD vaJues into 
an 8-digit mantissa with a sign bit and ASCII characters. The ASCII charac­
a 1-digit exponent, also with a sign ters are sent to the computer serially. 
bit. If this terminology is unfamiliar, A reading is composed of 16 charac­
think of a number, say, 1,427,327. ters. As shown in figure 12, 8 digits 
That is how you might write it. In are available for the mantissa and 1 
scientific notation. that number is: for the exponent; this format is usual­

ly sufficient to interface a BCD instru­
1.427327 x 106 ment. lf the instrument has fewer 

digits to send, unused inputs may be 
The 1.427327 is called the mantissa grounded to read Os. 
and represents the significant figures 
of the number. The 6 is the exponent 
and represents the power of 10 by Interfacing Flexibility 
which the mantissa is multiplied to Because no standard for BCD inter­
get the value of the number. facing yet exists, the 98033A offers 

ln addition to the mantissa and ex­ flexibility in the interpretation of 
ponent inputs, the 98033A has an signal wires. It can be configured to 
overload input bit and inputs for a either positive- or negative-true signal 

levels. Input-signal voltages are con­
strained to be TTL-compatible , 
meaning that the low level is between 
0 and 0.7 volts (V) and the high level 
is between 2 and 5.5 V. This signal 
level comes from the TTL logic circuit 
family, which has dominated digita l 
designs since the late 1960s. 

The tenth, thirteenth, and sixteenth 
characters of the ASCII string of 
characters sent by the interface are 
generated within the interface itself. 
They aid the computer in deciphering 
the meaning of the digits coming from 
the instrument. Character 10 is 
always an "E," which is shorthand for 
exponent. The "E" separates the man­
tissa from the exponent. The thir­
teenth character is a comma and 
separates the exponent from the func­
tion code. The sixteenth and last 
character, the linefeed or < LF >, is a 
message terminator, informing the 
computer that transmission of the 
reading is complete. 

Intelligence in the 98033A replaces 
any that might otherwise have to 
reside in the instrument. The 98033A 
provides a data path between today's 
computers and earlier interfacing in­
struments . Furthermore, the 98033A 
eases the burden for today's designers 
who cannot justify the development 
and manufacturing costs required to 
include a more complex interface in a 
new instrument. 

The .Unstandard Interface: 
Serial 1/0 

The first electronic digital com­
puters appeared in the 1940s, and 
serious work in computer data com­
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AND REQUIRES ONLY 32K OF MEMORY 
SIS-PASCAL Version 3.0 for 8080/8085/280 

Write lo get the whole story, or better send $30.00 for 
- Demo discette with compiler (READ statement not included) 

and sample programs 
- Tutorial manual (over 100 pages) 

DON'T TAKE OUR WORD FOR IT, compile your own 
prog rams and test them before buying ful l compiler 

SIS-PASCAL Version 3.0: $295 - Demo discette: $30 
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• Standard PASCAL leatu1es 
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• Gene<ales o ptimized nalive code 
• Compiles directly into .com lile 
• External assembler subroutines 
• Random access files 
• 14 digil BCD noating point reals 
• Chaining and over lays 
• Dynamic si tings 
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.00~ 
Second 
From 
Wallstreet 

Now, a terminal in western 
Kansas is no more than a micro· 
second from the data of W oil Street 
or rhe Commodities Exchange. 

Now, an advanced data com· 
municotions system allows your 
CP/M

® 
based computer system to ac­

cess almost any dial-up computer, 
capture and store the received 
daco, and transfer f iles between any 
two CP!M® systems - even when dlsl ~ 
formats ore incompatible 

What would you coll a system lil'\e 
this? 

What Crosstall~ con do tor you 
depends mostly on what you need 
done. It ocrs as a "smart terminal," 
oucomoticolly dialing any dial-up 
system. It a llows you total modem 
control, changing modem speed, 
data word format and duplex in­
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of fi le 
with complete error checl~ing. 

When you equip more than one 
office with Crossto ll ~. you con ex­
change information instantly by 
phone, even if you don't subscribe 
to on information utilities seNice. 

So no matter where your office is 
located, Crosstoll~ con give you ac­
cess to the world. instantly. Coll or 
write for details. 

• ' 'Mk:mstuf, lnc. 
1900 Leland Dr ..Suite 12 
Marietta.GA 30067 
(404)952-0267 

DEALER INQUIRES WELCOME 

Cl\OSSTAlK Is o uodem0<k of Mb0>rut lnc. 

O'IM ~ o ·~gbte<~ t•Cdt!'rnc<k ol Olgltal l\e•eorth lr>c. 
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EconoD1ical 


Designed to ·economize space an~ dollars.­

GNT's 4601 Tape Punch/Reader Combination 


Tape reader and punch, housed in the same compact case, operate 
simultaneously and/or independently. For design, price; and performance, 

the 4601 tops the competition. 

• Size: 1 g' x 10" x 5" -14 pounds • Reliability: MTBF 100 million characters 
• Punching speed: 75 Cps • Search/ectt control 
• Readilg speed: up to 150 Cps • Utilizes al types of Mylar• and paper tape 
• RS-232-C serial interfa~ • Contact your local dealet or call for 
• CRJLF delay complete specifications. 
ra Serviced nationally by carterrone 


liaGNT AUTOMATIC INC. 

1560Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 

ASmallerAlternative. 

Need aquick, easy way to talk to acomputer? The silent, solid-state terminal has 
Here's a hand-held, fully por1able computer a 40-key, positive click-response keyboard. 
terminal that gives instant access to any From its 32-character internal memory it 
ASCII transmitting data system with an displays eight bright 16-segment LED 
RS232 interface. It's the revolutionary G.R_ characters through a one-line window. 
Electronics Pocket Terminal. You may select from two alternate 

display modes. Entries may be in any fCJ­
mat required, and all memory data can oo 
edited as desired. 
Miniature switches allow selection of these 
options• Single or dual stop bits• Par~y 
tit SET/RESET/EVEN/ODD• 300/110 baud 
transmission rates• Control code response 
ENABLE/DISABLE. 

• Compact. Lightwejght, Fully Portable 
• 40 Multi-Function Keys 

• 32-Character Memory 
• Formal-Controllable Input & Output 
• Memory/Display Editing 
•Large Eight-Char LED Display 

Readable lrom 6 11. Distance 

• Full 128-Char. ASCII Transmit/Receive 
• TV() Selectable Transmission Rates 

trGR Electronics 
1640 f1flh Street Santa Mo ca.CA 9040l 
Ph1me. (213)195-4774 • ele•, 552337 (BT Smedl•ySNMI 
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decade. When engineers began to 
connect computers to other devices, 
they drew upon serial 110, a tech­
nology that had originated in the pre­
vious century. 

The first electrical device used ex­
tensively for communications was the 
telegraph . Samuel Morse learned of 
Andre Ampere's idea for the tele­
graph in 1832. Morse improved the 
telegraph mechanically, but more im­
portant, he devised the Morse code. 
This was the first really practical en­
coding of human communications 
symbols into a form that is machine­
transmittable. 

Symbols are represented in Morse 
code by a series of dots and dashes, 
with each character having its own 
unique representation. The dots and 
dashes may be considered the pre­
decessors of the ls and Os of the char­
acter codes we use in computer data 
communications today . 

Improvements in the telegraph led 
to printing telegraphs that required 
no human operator to decipher the 
codes. New codes and more advanced 
machines evolved, culminating with 
the teletypewriter. By the time the 
teletypewriter was introduced, dots 
and dashes had become ls and Os. 
The Morse code gave way to codes 
that assigned the same number of bi ts 
to each character, making messages 
much easier for a machine to decode. 

By the time the electronic computer 
came into being, a wealth of tech­
nology already existed for electronic 
data communications. Teletype­
writers served as 110 devices between 
people and computers. The keyboard 
and printer of the teletypewriter pro­
vided a low-cost data entry and 
display mechanism. As technology 
progressed, cathode-ray tube ter­
minals and faster printers replaced 
the teletypewriter, but the serial inter­
£acing remained . 

Transmitting Over One Wire 
The basis for serial data com­

munications is the transmission of in­
formation over one wire. The inter­
facing techniques previously dis­
cussed all rely on several parallel 
wires to carry information between 
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From CMC International, world's 
largest lntertec distributor... 

SUPERBRAIN and 
COMPUSTAR • YOUR 
CUSTOMERS WILL NEVER 
NEED ANOTHER SYSTEM! 
CMC International Is the largest distributor in the world of lntertec Data 
Systems products -the SuperBrain and CompuStar - lntertec·s incredibly 
expandable microcomputers. No matter how small or large your customers 
are or become, we doubt that they'll ever outgrow these computers. Both 
SuperBraln and CompuStar offer the industry-standard CP/M disk operating 
system and 64K of dynamic RAM. Both are expandable to 10 megabytes of 
storage with the CompuStar disk storage system. CompuStars can be linked 
together to form a 255-user network. 

Dealers benefit from the service and support offered through CMC. Like adver­
tising co-op, software and hardware support, module replacement. And a toll­
free llne so you can call from anywhere In the continental United States. 

The bottom line Is profitability. Our dealers benefit with a combination of 
quality lntertec products and CMC lnternationars pricing. 

Contact us today. We deliver. 

For Information Call (206)453-977791fc~AtX1EC 
To Order, Call Toll-free 1-800-426-2963~lSsvsrEMs . 

CMC 
A Division of Computer Marketing Corporation 

11058 Main Street, Suite 220 
Bellevue, Washington 98004 

TELEX 152556 SEATAC
' 11--------------1' 
l C\s.(\;\;\'.~~ ~~~\ 

1

~ SuperBraln and CompuSrar are reglsrered lrademarks 
'=="";;;;.i ·..·;;;;;;·· ··;;;;; ---=-;;,;;=~"·"·;;;;.;;· · ····-=-- · of lnlertec Dalo Systems Corporation 

CP/M Is a registered trademark of Dlgltal Research 
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GUARANTEED LOWEST PR ICES! 
To celebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 

ORDER TOLL FREE · Outside w1 
1-800-826-1589 . 

ACCESSORIES 
Apple II O..al Th.,momet!I wl101lwm 260 
Mou•l•ln Expa•sfon Ch•,.I• ••••••••••..• ti25. 
CPS Multi1uncllon •• . • . .••••• . .••.... 19 9. 
Mou•l•ln Mus~t System ..•••••••••••..• 395 
100.000 Oay Cink . •••...••••• .. ..•••. 375. 
••••hin Cluck • . . . • . . . • • • • • • . . • • • • • 2 52. 

Superlal or SO ZOOD • . • . . • .. . , .. .. •.. 199. 
MD + OIA ••. . .•••.•••••••••••••. 299. 
CCS 12.K MMIPRO Brnd . • . • . • • . . • • • • . 99 
CCS A/OConwtr1e18oa1d . . . • • • . • • . • • . . • • 99 . 
CCS SetillAsynch. llurd .. • ••••.•••• • ..• 139 . 
CCS Cilend"/Clock &ard • . • • • . . . . • • • • • • gg, 
VOTRAXT!po·n·Talk .••.•••.••..•••..• 375. 
AOALAB Pukage •••••• . .•.• . .•... . .• HS. 
OOS Dal or . . . . . . . . . . . . . . . . . . . . • . . • . 49. 
ABT NumOl ltK•ypad • . . .•• , ••• . • . .••• 125 . 
ABT Sollkey •. . .•• . . _. _••. ...•. ...• 150. 
ABT B•r w&nd • . _. • . • • • • • • • . • • • • • • • • • 195 
A8TCashBDJ . . . . • • • . • • . • • . . • • •.• 295. 
A8TPa$CalToul5lor ll . .. ............. 75. 
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Scope Orfwet • . • . . • • • • • • • ••. , . • • • • 49. 
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JOyitith 4 , ................ . , . • .. 59 
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... ANO MANY MORE! 
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Figure 13: The RS-232 connector. Tl1e most abused connector in inter{ acing, this 25-pin 
subminiature D connector is used by most manufacturers for RS-232C interfacing. The 
terminal is supposed to use the male version of the connector, and the modem is to use 
tf1e female version. Some devices use only pins 2. 3. and 7, while other devices use more 
pins. The reserved and unassigned pins have been used for anything from handshake 
signals to current-loop signal pins to power-supply pins. The RS-232C standard en­
dorses none of these uses. The "Basic 8" pins are 1 through 7 and 20. If you manage to 
get these 8 pins connected correctly, the i11te1face will probably work. Beware the 
phrase ''standard RS-232C. " The only standard is that advertising phrase. 

devices; each wire carries a single bit more, all of these links were designed 
of a character that is composed of to carry voice, not computer data, 
multiple bits. When long distances and the phone companjes winced at 
separate a computer and its the prospect of finding all kinds of 
peripheral. the cost of running several strange signals in their networks. 
wires in parallel becomes prohibitive. Because teletypewriters did not have 
Serial interfacing provides a much standardized interfacing req uire­
less expensive solution. ments, the voltages involved could 

Computer timesharing was born range from 6 to 140 V. A standard 
when computers became sufficiently was required. 
powerful to handle several tasks 
simultaneously. Because computers The RS-232C Standard 
were still very expensive, it was The Electronic lndustries Associa­
desirable to spread their cost over tion (ElA) standard RS-232C was 
many users. But how were users at specifically designed to do one thing: 
several locations to be connected to to define the electrical characteristics 
the central computing facility? String­ for an interface between a piece of 
ing wires to each location was too data terminal equipment (DTE) and a 
costly. Fortunately, the telephone piece of data communications equip­
system already had a suitable net­ ment (DCE). The DTE is the terminal 
work of communications links. for the timeshare user, while the DCE 

However, these links were not is a modulator-demodulator (modem) 
limited to wires. Satellite and land­ that encodes computer data into 
based microwave links also made up voice-like signals that are permissible 
part of the phone system. Further- on the phone system. 
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Most people who need computers QDP-100 HAS SINGLE BOARD It does niore, 

dori't have the Ume. or desire. to SIMPLICITY. Eliminates the hassle 
become tulHlme computer • ot complex multi-chip. multi· does it easier,
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With the budget-priced QDP-100 QDP-100 IS EASY to learn and to and costs a 
you get all the time-saving pre· operate. Most owners use their 
cision information you want from QDP-100 with professional sklll and 
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QDP-100 HANDLES BOTH floppy disks 
and hard disks to give you total 
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Figure 14: A minimal RS-232C link. A minimum of three wires is required to connect 
two RS-232C-compatible devices for bidirectional communication. Note that the DTE 
(data terminal equipment) tran smits on pin 2 (transmitted data) and receives on pin 3 
(received data). The DCE (data communications equipment) transmits on pin 3 and 
receives on pin 2 The signal names are from the DTEs perspective. Two DTEs or DCEs 
may communicate by cross-wiring pins 2 and 3. Some people think tl1at is the normal 
way of connecting RS-232C devices. which shows how "standard" the standard is. Pin 
7. the signal ground, is a return path for tl1e signal current. and pin 1 is the earth 
ground. It's usually a good idea to connect the earth grounds between devices. 

Figure 13 depicts the connector 
used with the RS-232C standard. 
Note that more than one wire is in­
volved at this interface. Pins 2 and 3, 
the data-carrying wires, are called 
transmitted and received data. Pin 7 
is a signal ground and serves as a cur­
rent return path between the DCE 
and the DTE. These three wires are 
sufficient for bidirectional com­
munications between the DCE and 
the DTE. 

What are the other wires for. then? 
They serve as control wires between 
the DCE and the DTE and are there to 
establish and maintain a communica­
tion link with the computer. Let's ig­
nore those other wires for now and 
examine the data lines more closely. 

Common sense would tell you that 
the RS-232( standard allows data to 
be sent out on the transmitted-data 
line and received on the received-data 
line. Right? Wrongl Which device 
transmits on the transmitted data 
line, the DTE or the DCE7 Both can­
not transmit on pin 2 and receive on 
pin 3. If the DTE transmits on a wire, 
the DCE must have a receiver on that 
same wire, or there is no communica­
tion. 

Note the difference between serial 
1/0 and IEEE-488 (HPIB). The 
lEEE-488 standard specifies bidirec­
tional data lines. RS-232C was devel­
oped earlier, and bidirectionality 
wasn't possible with the technology 
of the day. With just two data lines, it 
wasn't required either. 

Which piece of equipment does 
transmit on the transmitted-data line? 
All signal names in the RS-232C stan­
dard are from the perspective of the 
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DTE. Thus, the DTE transmits on pin 
2 and receives on pin 3. The DCE 
transmits on pin 3 and receives on pin 
2 . Figure 14 should clear up any con­
fusion about this. 

Now to become confused again. 
Suppose you're going to connect a 
computer to a printer through the 
"standard RS-232C' port. Which 
device is a DTE, and which is a DCE7 
More specifically, which is going to 
transmit on pin 2 of the RS-232C con­
nector, and which will transmit on 
pin 37 Neither the computer nor the 
printer is a terminal or a modem, 

Manufacturers of these devices 
may offer cables which allow their 
equipment to look like either a DTE 
or a DCE. More often, however, the 
RS-232C connector is bolted to the 
back of the device, and no choice is 
possible. The manufacturer has had 
to make an arbitrary decision, one 
that will be wrong 50 percent of the 
time. 

In the case of two devices of the 
same type, DTE or DCE, a haywire 
cable will have to be assembled to get 
signals onto the correct wires. Usual­
ly, this task falls to the user. 

We have just jumped the first hur­
dle in connecting RS-232C equip­
ment: physical plug-to-plug incom­
patibility. Many more potential prob­
lems are related to the data signal 
itself. 

First, signal levels differ from those 
of the other interfaces discussed. RS­
232C does not use TTL signals 
because TTL didn't exist when the 
standard was written. A positive 
voltage between 5 and 25 V is used to 
represent a logic 0 level on the RS­

232C data lines. A negative voltage 
between - 5 and - 25 V represents a 
logic 1 level. 

These levels are true only for the 
data lines on pins 2 and 3; they are 
negative-true. All other signals in RS­
232( are positive-true; therefore, a 
positive voltage represents a logic 1, 
and a negative voltage represents a 
logic 0 . The same voltage levels are 
used; they just represent different 
logic levels. 

Because the bits of a character are 
separated by time, a waveform is pro­
duced on the data line when a 
character is transmitted. Such a 
waveform for the transmission of the 
ASCII character "E" is shown in figure 
15. The ASCII code for "E" is 1000101 
in binary, and its least significant bit 
is transmitted first . The data line idles 
in the logic 1 state, and the waveform 
of figure 15 ,is read from left to right. 

Waiting for Start 
For asynchronous serial data com­

munications, a start bit is always sent 
first to mark the beginning of the 
character. (Synchronous data com­
munications is different and won't be 
discussed hHe.) Following the start 
bit are the data bits in the character, 
sent in order from least to most sig­
nificant. Each bit is held on the data 
line for a precisely controlled length 
of time called a bit time. 

The receiver, which is alerted to the 
incoming character by the start bit, 
times the incoming signal and 
samples each bit as near to the center 
of each bit time as possible. Natural­
ly, the transmitter and the receiver 
must agree on the length of time a bit 
will be held on the data line or the 
transmission will be garbled by 
samples made at incorrect times. 

Bit time determines the maximum 
rate at which characters may be 
transmitted and thus defines the · bit 
rate at which the RS-232C interface 
runs . Standard bit rates are 50, 75, 
110, 134.5, 150, 300, 600, 1200, 2400, 
3600, 4800, and 9600 bits per second 
(bps). 

Parity and Stop Bits 
Following the data bits may be a 

parity bit, which is used for error 
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INTEGRATED 

BUSSING 


with the 

P&T-488 
~ INTERFACE 

Inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE· 
488 1980 standard for control­
ler, li s tener, & ta lke r. 

Interface s oftware allows sim­
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M", 
Nor th Star, or Cromemco. 

Specia l features inc lude an 
interactive bus monitor program 
and a functional self-test 
program. 

Pr ice lor (1] P&T·488 with soltware 
ano 18" cable, assemble<l and teste<l : 

$450 (domestic price) FOB Goleta, CA. 

~ 
1'RotJf © 

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

(805) 685 -4641 
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ONE BI T TI ME STOP BI T IS l 

p0 0 0 0 

START BIT DATA BITS 

Figure 15: The serial waveform. Serial information uses time to separate the bits of a 
message. This figure sl1 ows a 7-bit character being transmitted serially. A start bit goes 
firs t to signal the receiver that a character is coming. T l1e start bit is always a 0 and is 
followed by the 7 data bits, transmitted from the least significant to most significant bit. 
The character shown being serit is 1000101, which is the ASC/l code for "£". The data 
bits are followed by an optional parity bit for error checking, tl1en 1 or 2 stop bits which 
are always 0. The stop bits serve to separate the characters and to give the receiver time 
to finish assembling a character before the next one starts coming in. 

detection. A noise pulse could affect 
the data line at the wrong time, caus­
ing a bit in the transmission to be 
misread. If the transmitter keeps 
track of the number of l s in the 
character being transmitted, it can set 
the parity bit so that the total number 
of ls is always even (for even parity) 
or odd (for odd parity). The receiver 
can also keep track of and use the 
parity bit to determine whether the 
transmission was received in error. 
Parity is useful for detecting single-bit 
errors. If more bits are affected, pari­
ty might not detect the error. 

The last bits to be transmitted are 
the stop bits. These are not really bits 
bu t stop times to allow the receiver 
time to assemble the serial bits just 
received, send the assembled char­
acter on, and prepare for the next 
character. There may be 1, 1.5, or 2 
bit times allowed for stop bits. Since 
this is a rest period, "fractional bits'' 
are allowed. 

Picking Up the Pieces 
Now, given the format of the data 

transmission, what could possibly go 
wrong? First, the transmitter and 
receiver must agree on several 
parameters. The bit rate has been 
mentioned already. In addition, the 
parity (odd, even, or none) and the 
number of stop bits must be set the 
same in both tra nsmitter and 
receiver. 

Character codes must also be con­

sidered (more on these next month). 
Our example uses the ASCI! charac­
ter set with 7 bits per character. 
ASCII is the most popular code in use 
today, but 5-bit codes (Baudot and 
Murray), 6-bit codes (IBM Cor­
respondence Code), and 8-bit codes 
(IBM EBCDIC) also exist. The RS­
232C standard does not restrict the 
number of bits per character. 

After connecting the computer and 
printer so that they use the proper 
wires and agree on bit rate, parity, 
number of stop bits, and character 
code, you may feel that this interface 
is licked . Not so. 

Suppose the printer is set up for 
ASCII 7-bit characters, odd parity, 
and 1 stop bit. In addition, the bit 
rate is set to 9600 bps. Well, that's 
fine . I've set the bit rate to the fastest 
rate so that the equipment doesn't 
waste a lot of time sending characters 
and the printer will be used at its 
maximum speed. Assume that the 
computer side of the interface has 
been set compatibly. 

Now I'll write a program on the 
computer to send one line of text to 
the printer to be printed, being 
careful to put lots of comments in the 
program so I can remember what I 
did . The program works! I then list 
the program on the printer to have a 
record of my triumph. Unfortunate­
ly, several characters seem to have 
been Jost in the transmission. l try 
again with equally dismal resu lts . 
Running the program meets again 

Circle 416 on Inquiry card. ---+ 
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extensive printout. 

Visualize your printout with page 
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margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting for you 
prin1er. 

SooperSpoolcr, a buffered primer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate wailing while your 
printer pecks through a long 
document. SoopcrSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as it can 
handle it - wi1hout using any or your 
computer's memory or time! 

SooperSpooler features include: 

• 16K Memory (62K optional) 
• Buffer Status Readout 
• Space Compression 
• Pagination 
• Single Sheets 
• Headers and Page Numbering 
• Indentation on Carryover Lines 
• Sclr Test Routine 
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with success and listing again fails. 
What is going on? 

No Handshake Today 
First, let's consider the data rate at 

which the computer is sending char­
acters. ASCII uses 7 bits plus 1 for the 
parity bit, 1 for the stop bit, and a 
start bit, for a total of 10 bits per 
character. The computer is sending 
9600 bits per second, which is 
equivalent to 960 characters per sec­
ond. 

A quick look at the printer specifi­
cations reveals the problem. The 
printer can print a maximum of only 
175 characters per second. We are 
sending data to the printer five times 
faster than it can print! Most printers 

The success of a 

handshake mechanism 


in an RS-232C 

interface cannot 


be predicted without 

studying manuals for 

both of the devices 


involved. 


have buffers and can tolerate this mis­
matched data rate until the buffer 
fills. After that, any subsequent char­
acters transmitted will fall on the 
floor! Running my program required 
transmitting less than a buffer full of 
characters. Because the buffer didn't 
overflow, there was no problem. List ­
ing the program on the printer, 
however, required sending more 
characters. When the buffer over­
flowed, characters were lost. 

Other interfaces have handshake 
mechanisms to prevent data transmit­
ters from going too fast for their 
receivers. Surely, RS-232C also has a 
handshake mechanism to prevent this 
problem? Nope. Returning to figure 
13, let's now consider the other RS­
232C signals and try to find some to 
use as a handshake mechanism. Look 
in particular for two sets of hand­
shake lines: one for the transmitted­
data line and the other for the receive­
data line. 

Ahal Pins 4 and S are called Re­
quest to Send and Clear to Send. 

These certainly look like prime con­
tenders for handshake lines. Unfor­
tunately, many printer manufacturers 
have also fallen into this trap. The 
names of the signals on pins 4 and S 
do indeed lead you to believe that 
they form a data-handshake mechan­
ism. According to the strict RS-232C 
definition, the DTE asserts Request to 
Send when it has data to transmit. It 
then waits for the DCE to assert Clear 
to Send before transmitting. That's 
half of the traditional handshake. The 
problem is that the DCE is not al­
lowed to drop Clear to Send until the 
DTE drops Request to Send. 

Take a long Drink 
This situation is similar to taking a 

drink from a garden hose with a 
friend controlling the spigot. It's easy 
to start the flow, but you'd better be 
prepared to take either a long drink 
or a short shower. 

The DTE and DCE signals on pins 4 
and 5 were intended as a handshake 
between the terminal and the modem 
(remember those?) to allow the ter­
minal to request control of the com­
munications link from the modem. 
They also make it possible for the 
modem to telJ the terminal when the 
link has been acquired. The terminal 
is then allowed to assume that it will 
keep the link as long as it wishes. 
Thus, the DCE cannot arbitrarily 
drop Clear to Send whenever it 
wishes. 

Request to Send and Clear to Send 
are indeed handshake lines. Unfor­
tunately, the DTE and the com ­
munications link are handshaking, 
not the DTE and the DCE. Also, this 
handshake is on a message basis, not 
character by character. Use of pins 4 
and 5 of the RS-232C connector can 
result in success but usually results in 
a spectacular fai lure. 

Some manufacturers have ignored 
the strict definition of pins 4 and S 
and use them for a data handshake 
anyway . Others avoid the conflict by 
using the Data Terminal Ready or 
Data Set Ready lines (depending on 
whether they are emulating a ter­
mina l or a modem ). one of these 
lines was intended to be used for data 
handshaking. Use of any RS-232C 
line for handshaking does not 
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Move Up to Tarbell 


The Serious Business Machine 

Do you have a small computer system that 
operates with mini .floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from l to 20 
megabytes. This means Tarbe ll is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first­
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. Jt gives you word processing, inventory 
control with bill of materials, mailing lis ts - all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost account ing 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a Z80 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial por ts with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 

The software includes: CP/M"' 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/M'" Mult i-User 
Opera ting System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbe ll also has a hard disk that 's system­
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes - it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competi tive prices. 

The One-Stop Shopping Seruice 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 

CP/M and MP/Mare t rad o?m~rks ol Digit al Re5earch 
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guarantee recognition of the hand­
shake by the device at the other end 
of the cable. 

Consider other possibilities of us­
ing Clear to Send as a handshake line. 
If a device drops Oear to Send in the 
middle of a character transmission, 
what does that mean? If the transmit­
ter stops immediately, in the middle 
of the character, that character is sure 
to be garbled because timing is impor­
tant in serial communications. If the 
transmitter waits until that character 
transmission is complete and then 
stops, there may be no room in the 
receiver's buffer for that last character 
transmitted . 

Because this possibility is not con­
sidered in the standard, the success of 
a handshake mechanism in an RS­
232C interface cannot be predicted 
without studying manuals for both of 
the devices involved. Sometimes even 
studying the manuals doesn't help. 

Back to the Beginning 
Finally, consider the device that 

started this discussion, the teletype­

writer. The RS-232C standard at least 
defines a connector pinout and signal 
levels. No such standards exist for 
teletypewriters. The serial transmis­
sion format is the same, with start 

The RS-232C standard 
defines the electrical 
characteristics for an 
interface between a 

piece of data terminal 
equipment fDTEJ and a 

piece of data 
communications 
equipment fDCEJ. 

and stop bits, data bits, and parity 
bits. 

T he signal interface uses a tech­
nique called rnrnmt loop. Instead of 
positive and negative voltages rep­
resenting logic ls and Os, current loop 

JSee a Syte'Future 
for the NEC PC-8000 Series 

with the REN TEC WEDGE ,
* Emulates all features of lhe NEC 

PC-8012A 110 Unit
* 32K RAM card included, expandable to 

64K RAM = 96K of RAM
* Two AtariHA.type joys ick ports

* Attaches easi ly to the bottom of the PC-8000 
* NEC PC-8001A Sl/O channel 


REN TEC Peripherals for PC-8000 brought out to a DB 25 connector 

32K Memory Board . . ......... $199 * Built -in 3-voice synthesizer 

RS-232·C Interface Card ....... $179 * NEC PC-8012A bus structure is 

RGB to Composite Video . ..... $149 implemented 


(40 column only) The REN TEC WEDGE . ... s595 
Speech Synthesizer .......... $295 


plus: Olympia Letter-Quality Printer 

with REN TEC ES INTERFACE 

* Converts Olympia typewriter to letler-qualily pr inter

* Easy installation using existing ES10011011105 cables • Accepts RS-232-C serial. 
Cen1ronics parallel. and IEEE-4 88 * CMOS logic for m1mmal dram on s295• 
power supply * Selectable auto. line leed * Programmed wail possible 

•CommoOO<e sl1ghlly n1gM• 
THE PLACE for Technical Awareness 


DEALER INQUIRIES WELCOME 


REt+RISs.ANE?E TEE?ttNEJIJEJGY E?EJRPEJRATIEJN 
3347 VINCENT ROAD. PLEASANT HILL. CA 94523 • 415 930·7707 

uses presence or absence of current. 
Presence may be either 20 or 60 
milliamperes, depending on the tele­
typewriter model. No standard con­
nector or standard pinouts exist for 
current-loop operation . 

Despite all these problems, design­
ers of serial interfaces for computers 
strive to include current-loop capa· 
bilities in their interface designs. 
Where RS-232C is limited to a SO-foot 
cable (an often-violated part of the 
standard), current loop can be run 
much farther . ln addition, the cur­
rent-loop interface has been around 
for a long time, and several devices 
other than teletypewriters use this in ­
terface. Finally, teletypewriters re­
main a cost-effective solution as a 
combination printer and terminal. 

Handle with Care 
As you can see, serial interfacing 

needs to be approached more careful­
ly than other hardware interfacing 
techniques. The "standard RS-232C' 
nomenclature persists in specification 
sheets even though most uses of the 
interface are far from standard. 

As technology progresses, serial in­
terfaces become more adept at cover­
ing an ever-widening range of hard­
ware . Unfortunately, this still doesn't 
guarantee an efficient interface in 
every application because serial 110 
remains the unstandard interface. 

I've now discussed the four basic 
interfaces: parallel, IEEE-488, BCD, 
and serial. Without these interfaces, 
the computer systems we all know 
and love wouldn't be able to do much 
useful work. 

Next month I'll examine the charac­
ter codes used for data transmission . 
Character codes are another major 
source of incompatibility in computer 
communications. I'll discuss the prob­
lems presented by different character 
codes and how today's software 
strives to cope with incompati­
bilities .• 

Steve Leib5on lu15 writt en a booklet called 
"Co m puter Input / Out put Course. • published 
by lns:ruments & Control Systems, Chilton 
Way , Radnor, PA 19089. Price of tlie book i5 
$9.95 
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Buying products that perform well is one of the yardsticks 
by which your own performa nee is measured. So we make su re 
you take center stage just as soon as we get in on the act. For 
starters, we guarantee the performance of our products . As we ll 
as 48-hour delivery turnaround time. We back you with quality 
second to none in the industry. And with personal service. 
So call 800/321 -9330 to get our entire support ing cast on 
the scene. Or write to Computer Resources, Inc. , 4650 West 
160th Street, Cleveland, OH 44135. 

Quality Flexible Diskettes, Single-Disk Ca rtridges, Multi-Level Disk Packs, and Magnetic Tape. 
Circle 99 on Inquiry card. 



SOFT \!ARE SOFTWARE SOFTWARE HARDWARE 
CP/M® CP/M® APPLE® PRINTERS 

SORCIM ASHTON TATE VIS/CORP EPSON 
SUPERCALC ... . . . . .... 209.00 MX·100 ... . . . .... .. . .. 729 .00
dBASEllVERSION2.3A . 529.00 VISICALC APPLE 
List: 295.00 f:f~i;S,:ftA~~~~~EMENT DOS 3. 3 . . .. .. .. ... ... . 190.00 


I N l.I ANY FORMATS. Ust: 250.0 0 

USI: 700.00 VISICALC IBM 64K ... . 158.00 
THE MICROHOUSE US/: 200.00 


"'ddO" PACKAGE:.... .. . 699.00 
 FOX C _ER VISICALC© IBM256K .. . 190.00 
ASHTON·TATE• dBASE II OUICKSCREEN... . • . .. . 129.00 Ust: 250.00

FOX 11 GELtER's 
dUTlt andOUICKSCREEN 
Lisi: 924 .00 

Microhouse··continues to feature 
the best savings on the best software. 

ICROPRO I YDEN D~ 
WORDSTAR. . . . . ....... 293 .00 PIEWriter ... . . .. ...... . 124 .00 PRISM PRINTER 132 . . . 1699.00 

Us!: 495 .00 APPL/?' WORD PROCESSOR List 1995.00 
List: 149 .95WORDSTAR FOR IBM ... 289 00 PRISM PRINTER BO . ... . 79 9 .00 

t 1s1. 495 .00 Usl: 895 .00APPLESOFT COMPILER . 14 5.00 
SUPERSORT. .. . .. .. . . . 168.00 PAPER TIGER 560G ... 1149.00 

MAILMERGE .... ... .... 103.00 MICROSOFT 
DATASTAR. . .. ...... . .. 235.00 TIME MANAGER ........ 125.00 

usi· 1so.ooSPELLSTAR . . ... . ..... . 155. 00 OK/DATA 
CALCSTAR ..... ... . . . . 199.00 TASC MICROLINE 84 .. .. .... 1199.00 

APPLESOFTCOMPILER . 150.00 MICROLINE83A ....... . 749 .00 
FORTRAN80 .. . . ... ... 165.00 MICROLINE 82A . ..... .. 499.00 


COBOL 80 . ... ...... ... 550.00 
 MICROL/NE 80 .. ....... 365 .00
ACCESSORIES A.L.D.S. .... . . .. . . . . ... 105.00 

APPLE® MICROPPO C. ITOH
WORDSTAR.. ..... . . .. . 234.00 

Usl: 375 00 PROWRITER PARALLEL . 499 .00VIDEX 
CALCSTAR . . . .. .... _.. 149.00 L/s1: 845 .00 


VIDEO TERM . . .. ...... . 290 .00 
 PROWRITERSERIAL ... . 650.00

MODEMSKEYBOARD ENHANCER. 105.00 Ust: 885 00 
F-10 PARALLEL . . . . . .. 1560.00 

NOVATION F· 10SERIAL . .... .. ... .. . CALLMOUNTAIN COMET/. .. .... . ..... . . 2 95 .00 

MULn ll0 .... . . • .. . .... 178.00 
 APPL~ ·CA T ....... .. . 325.00 LISI: 495.00 

LJst: 389 .00 STARWRITER I 
AUTO·CA T.. . ... .. .. . .. 213.00 PARALLEL. .... . . .... . 1450.00MIC OSOFT LJsl: 1895.00

156 00D·CAT · · · · · · · · · · · · · · . .. · STARWRITER I SERIAL . 1500.00PREMIUM SYSTEM:.. .. . 619.00 

INCLUDES: Z·BO SDFTCARD. HAYES usi. is6ooo 

I till RAAICARD. VIDfiX 
 ' STARWRITER If

VIDEDTERl.I. arn1 CPll.I USER CHRONOGRAPH - .. .. - . 199 .00 PARALLEL..... .. . . ... 1700.00
GUIDE. 
t 1s1: 249.00 Li.t: 2325 .00Lisi: 775 00 

SMARTMODEM . ... 227.00 STARWRITERll 
Z·BO SOFTCARD .... . . . 299 .00 MICROMODEM If .... . . . 299.00 SERIAL. ... ... . .. .. . .. 1800.00 

16K RAMCARO.. . . ..... 150.00 APPt E'" Lisi: 2025 DO 
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rm; MICROllOUSE ORDER CENTER IS OPEN 

g:oo AM . 8 :00 PM EASTERN TIME MONDA y 


THROUGH FRIDAY. 


CALL rOU·FREE FOR ORDERS, PRICE 

DUOTES. ANDAVAILABIUTY: 
 Microhouse· 1·800·523·9511 

IN PENNSYLVANIA , AND FOR TECHNICAL 

SUPPORT: 
 has it. 

WordStai for 
1•215•868•8219 

MCROHOUSEOFFERS 24 HOUR COMPUTER 

SHOPPING 1•mH MICROLINE. MICROUNE IS 


A COMPUffllJZED OROER·ENTllY SYSTEM. 

SIMILAR TD ACCESSING TIME-SHARING 


SYSTEMS. MICROL/NE ENABLES YOU TO 
 IBM: 289 
ACCESS SPECIFIC INFORMATION ON OVER 
IOOO MICROCOMPUTER HARDWARE AND 


SOFTWARE PRODUCTS. IN ADDITION TD 

NUMEROUS SUPPUES AND ACCESSORIES. 


MICROUNE GNES YOU THE OPTION OF 
ORDERING AS MUCH AS YOU l'IANT, AS 
OFTEN AS YOU WANT, MICRO HOUSE \YIU. 


PROCESS YOUR ORDER WITHIN 24 HOURS. 


1·215·868· 1230 
MICROLJNE OPERA TES AT 300 BAUO, 8 BITS. 


NO PARITY, I STOP BIT. 


S /PP' G: Microhouse 
ADD 2% TO ALL ORDERS. DIFFERENCE l'llU 

BE CFIEOITED. OUISIDECONTWElllTAL UNfrED 
STATES ADD AN ADDITIONAL SS.DO. 

ALL ITEMS SHIPPED UPS GROUND. OTHER 
SHIPPING METHODS AVAILABLE UPON 
REOUEST. 

PAYMEN.: 
ACCEPTED PAYMENT BY PERSONAL CHECK, 
MONEY ORDER. C .0 .D., MASTERCARD, OR 
VISA . PURCHASE ORDERS NEED PRIOR PIEWRITER


APPROVAL 
Yos. l~afs rig/'11. Anothat woUJ/)fOC0$$10~ systom lot IM Applo II So. wMI "13/<eS 11>0 HayOMMICFKJUNE PAYMENTS BY PERSONAL CHECK. 

P'f'Wrrte.r so dtfleront? Welt, (0< one · the price. Secondly · you neea nor putC;ha.s·e any iJddJOooarMONl!Y ORDER, C .0 .0 .. MASTERCARD. OR 
M1dWaro IOI your compu101 tomak6 It opotaliOtltJt.VISA ONLY. 

PENNSYLVA/'l/A RESIDHffS ADD 6% SALES PIEWril'er has lheabJl1ty to do·incremental spacing so that lractlon-s al a space can be added between 
TAX. wor<Js when iUSllfV' fllD text. Hus makos lho dlstrit>vtKJn of /ho space reQuu.ed to Mt out a JtJsfl/Jod 

line mottl unrlorm and tos.!l nol~ceabta. Ill adtJJtlon. wm·i rls oixronal PfOporOonal spacrng lotmauru 

MICROliOUSE program. PIEWn'ter becomes the ONLY wor<J p1ocessor Iha~ ccmpdnl trve Pfopo1rianaJJ)' spaced 

1444 llNDENSfREET c1ocumonrs. 
P.O. BOii. 49! 
BETHLEHEM. PA 18016 VcrsaM;ty and compa1JbiMy ..,o two ifrl>ottanr foarurns of P,ffl,;r01. Wtinasomo wordprocosso1s 

/Of rne Appta ti compurer wm onJy work wUh speafic accessories. such as BO ·cotumn d;sP'ay 
PRICES ANO SPl!CIFICA TION SUBJECT TO txJJrcJs. towarcasa adaotors al'KJ prinlors. PIEWrUer is vorsatilo ctnOC.fgh to work wrlh atmost any 

CHANGE WITHOUT NOTICE­comtNnation of the.se. II you have any one or These hatd~are accessorre.s"' your .sy.stem, Ha.,.den 
ha.s a Pli,;Writer !Ot your piJ10curar conN()UrG1t1onALL ITEMS SUBJECT TO AVAILABILITY, 

SUPERC ALC is a trademark al SORCIM. 

VISICALC , V1SIDEX. VIS/PLOT, VISfTERM, 

VISITREND, DESKTOP PLAN. and VISIFILE 
 NEWh 


OU/CKSCREEN a~::::::::,::~~~.~R:r. ftR1•sMnDINTE.D" 
FOX&GELl.ERASSOC ri •• rn1i 1 j n 

SOFTCARD. RAMCARD, TIME MANAGER, 
and PREMtUM SYSTEM ato rradel'tlCJrks of The P1tsm Ptmte"s the l11st truly modular, ffeld·upgradable dot marrl~,Prlite1. Now your (Jrrnter ca.n 

MICROSOFT. Do as /reltJO/O as tho 1osl al your system. 

WORDST AR, SUPERSORT, MAILMERGE. No other prlnlar olfers yw as tnC.PCh · or o.s 'i'llle · as: yov need. Start with lho t>as.Jc prJnter wh~ch 
OATASTAR. SPELLSTAR, anc! CALCSTAR 

fe~tures te:tdqu~llt)' prutim~; lhen iJdrJ lhe perlormance modules yew need-when 'tOtl netXJ them 
.n Ir.xi""""*• al MICROPRO llllTERlllA170NAL. Go/tin~ lnlo worc!p1ocoss1ng? Ac!c! lho ;Moma11c cur shoot foo /Jor . Har<1tm111ors ol <Jara? lnslall 

dBASE Ii IS a lradematk al ASHTON· TATE. mo /llgh spoec! Sl)fint Mooe wa11110 r;er /ho Oig plc/uro? Ac!c! tho Dot Pl~ g1aphic option. And for 
oommunicarlno lnfarmJtion one! •c!INJS lllS/or. nothlllQ Is more oliecrl•e rn,,n Ptism CoJor for rwahSPEIJ..SINOER - SPELLCHECX <n ll<l<lfl<rBl*S 


of LEXISOFT. 
 quat;ty. rnu,tH:olor ovrpur. 

MICROMODEM N Is a trlK!omatk ol HA YES 
And that's /ust the b-e9inro11g. Add1l,onar PrtSm option modt1les wlN s-00n be a11anaore to htdfJ your

MICROCOMPUTER PRODUCTS, INC. 
e110/11 ing system meet Us-1rue potenl.ral, 

PRISM IS 0 Ulldem111* of INTEGRAL OAT A 
SYSTEMS. INC It you 410 an AfJpio, ISM, or orh<Jr proJossfOt1a' mtctoc,omputat uso1 , P1Jsm PrU'lrnt is tno .toy to 

APPLE is a 10111~1010<1 11adtNn1Nk 01 APPLE your totatsystnmsoJuOon. ArJast. thtJ ChlNnlstrr '5 righl tMtwMn you anti yourpr;nrrH . 
COMPUTERS. 

Mlcrollauso ollets l>o/h lho Prism 80 unc! Prism 132 Pruiters ol 0' ""' """inps. Please call /Of 
11Yal/1tllil//y 

CPIM ;s a 1eg;s.re1ed trademark ol DIG"AL 
RESEARC/4, 
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Software Revieww 

Alien Typhoon 

Walt Latocha 


5328 Sout.h Narragansett 

Chicago, lL 60638 


In the history of arcade games, Space Invaders has 
been an enduring favorite, as the number and popularity 
of its descendants will attest. The Bally Company's coin ­
operated version of Space Invaders was a fantastic 
success, and when the initial popularity of the game 
started to fade, the company introduced an improved 
version, Deluxe Space lnvaders. Later, Bally improved 
upon the basic motif once again to produce Ga.lax ­
ian- the most difficult variation on the Space Invaders 
theme. 

GaJaxian's popularity was somewhat eclipsed by the 
Asteroids craze; nevertheless, Galaxian, like other 
popular arcade games, was favored enough to be copied 
for the home-computer market. 

One of the first of the Galaxian clones was Broderbund 
Software's Alien Rain. After great success with that 
game, Broderbund has issued a more challenging version 
named, appropriately, Alien Typhoon. 

In Alien Typhoon, as in Space lnvaders, you control a 
gun that appears on the bottom of the screen. You can 
move the gun and fire it either by keyboard input or by a 
paddle controller. Above the gun hangs a constantly 
moving swarm of up to forty-six alien spacecraft. 

Alien Typhoon differs from Space Invaders in that the 
aliens don't march down the screen in orderly ranks; 
rather, the ships peel off from the main cloud and dive­
bomb your gun in groups of one to ten ships at a time. 

As in Space Invaders, the aliens can attack and destroy 
your gun with gunfire of their own, but you face an 
added hazard when a spacecraft uses a ramming 
maneuver to demolish your gun. You have only two 
defense options-shoot the alien craft or get out of its 
way when it comes swooping down. 

You are initially allowed three guns per game. If you 
earn a total of 5000 points (scored by destroying the alien 
ships that, depending on their types, have various point 
values) you are awarded a fourth weapon. 

Documentation for the game is nonexistent (the only 
thing that comes close is a warning on the disk's package 
that reads, "For Fanatics Only! I Twice as many, twice as 
fast, and twice as tricky!"). However, the lack of 
documentation doesn't handicap this easily understood 
game. 

But there is absolutely nothing lacking in the game's 
graphics, which take full advantage of the Apple's 
resources. Beautiful color increases the excitement as the 
enemy craft swoop, bank, loop, and curl across the 
screen. In fact, the graphics are one of the major tactics 
that the computer uses in the game. Often a player will 
find himself bedazzled by the wild gyrations of one par­
ticular alien craft while another beelines in on a suicide 
run. The graphics alone make Alien Typhoon worth buy­
ing, and the game's sound effects are adequate and give 
proper emphasis to the mayhem on the screen. 

As far as difficulty is concerned, I recommend that you 
take heed of the warning on the package. This game 
offers plenty of challenge- perhaps too much for some 
players. As a rule of thumb, if you haven't mastered 
Space Invaders or an equivalent game, think twice about 
purchasing Alien Typhoon. 

Condusion 
Alien Typhoon is a fast-action, sophisticated, arcade­

type game with exceptional color graphics. The game re­
quires great skill (more, in fact, than Galaxian, the 
original coin-operated game on which it is based), but if 
you have the required aptitude, the game should hold 
your interest for hours. • 

At a Glance 

Name Format 
Allen Typhoon S !tdnch floppy disk 

Type Language 
Arcade·sryle game 650 2 machine language 

Manufacturl!r Compurl!r 
Btoaeround Software fnc. Apple u or Apple II Plus w ith 
I 938 Fourth St. one disk and 48K bytes of 
San Rafaer. CA 9490 I memory 
j4 I Sj 456·6424 

Documentation 
Prlc!! None 
S24.95 

AudJence 
Author Ex:per enced game players 
Tony Suzuki 

224 May 1982 © BYTE Publications Inc Circl e 56 on Inquiry card. --+ 



On the leading edge of the current technological revolution, these two books are written by 

modem thinkers who, like the Renaissance sages of an earlier time, ventu[e across the 


boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 

self-conrained thinking machines. 


In Brains, Beha11ior, and Robocics, Dr. James Albus demonstrates through an analysis of the 

processing hierarchies of the human brain that in our own heads we find the best model for 

an artificial intelligence computer. He goes on to survey che scate of the art of robotics and 

concludes by pomaying the social and economic impact of the coming "robot revolution." 

Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 


between humans and machines. Drawing on the latest research in ph ysiological psychology, 

he predicts that the more intelligent our machines become, che more they 1vi l1 resemble 

their creators in methods of processing information, storing data, solving problems, and 


even in their very circuitry. 

Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 


Beha11ior, and Robotics will fascinate che layman and challenge the professional. 

Circle 56 on inquiry card. 

·--------------------------------------------­~,!~ Please send _Brains. Behavior, and Robotics $16.95 

1tn\ I -·--~rains of Men and Machines $15.95 

Name Check Enclosed 

Bill Visa/ 
Address Master Card If 

City State Zip Expiration Dute E'9JTI 
BYTE Books 70 Main Street Peterborough, N.H. 03458 Ploo.. 1dcl.75 per boo< 10 cov11111ippfna cos1. llfl [J~5 
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User· s Column 


Supercalc, Spelling Programs, 

BASIC Compilers, 


and Home-Grown Accounting 

A critical computer user surveys new programs, 

including one of his own. 

'There may not be a lot of r·eally 
new software ," l said to my mad 
friend, "but there's a lot of good stuff 
coming out. " 

"What do you have in mind?" he 
asked. 

"Well, there's Sorcim's Supercalc. I 
really like that one. Whatever you'd 
like to do with scratch-pad math, it 'll 
do it, and simply. I've got two dif­
ferent versions, one on 5V4·inch disks 
for the Osborne 1 and another on 
8-inch disks for the Godbout. And l 
love them both ." 

Which I do . One of the nicest 
things about Supercalc is the docu ­
mentation, although it looks a bit for­
midable when you first open it (there 
are a lot of pages there ). But on in­
spection it really tells you a lot about 
how to use the program. Neither 1nor 

Jerry Pournelle 

c/o BYTE Publications 


POB 372 
Hancock, NH 03449 

my assistants had any difficulty 
learning to use the program because 
there is not only complete program 
documentation, but also good Help 
instructions. 

CBBO has all t he 
advant ages and 
disadvantages of 

CBASfC-2. 

"But there's no index," my mad 
friend said. "Mark 'em down. Tell the 
world. Dammit, there's no excuse for 
software without indexed docu­
ments ." 

A sentiment I thoroughly share, 
but Sorcim has an excuse for this one. 
Supercak is so darned easy to use, 
once you get the hang of it, that the 

on-line Help files, plus the handy­
dandy little "AnswerCard" that 
comes with it, are all you really need; 
most of the documentation is a 
tutorial, not a reference guide. Me. I 
think I'd have designed the docu­
ments slightly differently , with an in ­
dexed reference work appended to the 
tutorial; but that 's a mild preference. 
Certainly you can learn Supercalc 
from what Sorcim supplies. 

It's worth learning, too . Like dBase 
ll, Spellguard, and WRITE, Supercalc 
is destined to become a classic, a pro­
gram that does what it says it will do 
with very little fuss and bother. 

What Su percale does is calculate . It 
is, of course, a Visicalc "work-alike, " 
designed to work on 8080/ ZBO CP/M 
systems. Imagine a big work sheet 
spread out in rows and columns of 



The 16 bit operating sys em designed speci fically for business micro-computing. 

OASIS-16" the operating system 
designed for business. No just a hobby 
or developmen system rewritten lor 
business use. it is the nalural evolution 
o f OAS1s· • · the multi-user system with 
a world-wide reputation as Ihe standard 
for those who take business seriously. 

And here's more good news: there's 
no waiting for appllcal1on so lware 
because what now runs on OASIS is 
upward compalible to run on OASIS-16. 
That means plenty of proven soflware, 
available 1mmed1atefy 

OASIS- 6 puts it all none package. 
For manufacturers_one source foroper­
a ting systems. languages. tools . custom 
1mplemen1a11on 10 maximize hardware 
po en 1al: in erna tional support & 
training: llexible licensing agreements 
For software developers. complete 
portabi lity keeps application software 
machine independent: integrated tool 
set makes development easier, faster. 
For end-users: user-friendliness: data 
security: po !abili ty simplifies system 
expansion: plus an extensive applica­
tion soflware library. 

Application software?- it's here, NQWI 

Computing professionals have long 
told us 'OASIS makes micros run like minis· 
- wi h 0ASIS·16. it's truer than ever. And 
that's strictly good business. 

'Fo r 8086. li8000. lBOOO. LSl -11. & others . 

-· For Z80 


THE OASIS 16 PACKAGF CON fll/NS Opera ltng 
System EXEC JCL Language Editor Script 
Output Te~t Forma1ter; Assembler Linkage 
Ec:Mor. D1agnos t1c & Conversion Util111es 
6A$1C Interp reter & Compiler; 'C"Co mpiler 

STRICTLY BUSINESS 


EATURE~ - File & Automatic Record Locking. 
Logan. Password & Pr ivilege Leve l. User 
Accoun11r1g . Re-Ent1an1 BASIC 1n1e1preter & 
Gomp1lei: ISAM, Keyed . Direct & Seq uen11al Files_ 
and more Plus some o l the best mos1 extensive 
documentation 1n the industry 

OPTIONS COBOL. PASCAL FOA l RAN. ADBMS 
278013780 !:!1sync elworking_and Olhers 

PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive. Sui te 830 
Oakland. CA 9 <1 621-3051 
Telephone <1151562-80!:!5 TWX 910-366 -7139 

I'm senous about my business -
please send me quick 
0 OASIS-16 Manual. $75 
D OASIS Manual. $60 
O Free Appl1ca11on So1tware Direc tory 

and put me on yo r mailing hst. 
!Ad<! $3101 sn1ppm!I. Cal torn1a res.dents add sa1es 1ax J 

Name _ ------ ---- -- ­

St. ( o Box/' ) __ 

City_ State __ Zip___ 

D Check enc losed D l.PS C.O.D 
D VISA D Mastercharge 

Card No_ Exp. date _ _ _ _ 
Signature _________ ___ _ 

Circle 336 on Inquiry card. BYTE Moy !98Z 227 



User's Column------------- ----------------- ­
cells. Now imagine that into any cell 
you can enter any darned thing you 
want: a number, a label such as "sales 
tax" or "horsefeathers." or perhaps a 
formula such as "the sum of the five 
cells above this one. " Another for­
mula might be "the average of all the 
cells in the next row" or "the square 
of the cell above divided by pi ." 
Finally, imagine that as soon as you 
enter a number that affects any cells 
in which you have formulas, the 

values, no matter how complex, are 
instantly recalculated and displayed. 

That's Supercalc. Not only does it 
do all the above, but there are really 
nifty edit features that make it easy to 
get at the cells you want to work on; 
and you can save your work in a disk 
file at any time. l imagine the IRS is 
going to just hate Supercalc and all 
the programs like it; it will now be 
relative ly easy to calculate your taxes 
in every conceivable way and choose 
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***FEATURING 8 and 16 BIT S-100 SYSTEMS*** 

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT· 
WARE FOR ALL SYSTEMS. EACH SYSTEM IS COMPLETELY TESTED, 
INTECRA TED ANO READY FOR PLUG-JN OPERA TIO WHEN YOU RECEIVE IT. 
WETAILOR & CONFIGURE SYSTEMS TO MEET YOUR BUDGET A D NEEDS. WE 
WELCOME YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 

CROMEMCO: Nat ion-wide n111i111eru111ce and wMrairt y service now available. 
SYSTEM I: Low priced small system with 5MB hard disk ...... . .. . ..........$5,246. ~ 
SYSTEM I W/0 hard disk ...$2,996. Cromix muhi ·uscr systems start ing a t $4,7lJ. ~ 
High resolution color graphics hard disk system Model Z2HGS . . . . .... . ..Sl0,875. 

NEW SYSTEMS FROM IMS l yr warcwtee 011 boards! Integrated system with 
built -in monitor. detached keyboard, SVt • dr ives. Systems wta• drives, optional 10,20 
or 40 MB Winchesters, bu ilt -in tape back up. multi · user capability (TURBODOS or 
MP/Ml. Z-80. S-100 bus. Over 150config urations10 ma tch your specific needs. On si te 
se rv ice contracts for Y Id-state a rea. 

SEATTLE 8086 SYSTEMS Fenturi11g 86· 005, tlte IBM PC Oper11ti11 g Syst em. 
System I: 8MHZ CPU set w/l serial. 1 paralle l 110 (addit ional J/0 opt ion) MKB 16 bit 

Static RAM. Tarbell OD controlle r, El ZZ slo t mainframe w/constan t voltage trans­
former . . ...... .. .. $2,695. System II: with 128K Static RAM .. .. .$3,550 . 
Intertaced to dual Shugarts 801 . . , .. . $1,275. or dual QU EDT-8 ... ..SI.680. 

CALIFORNIA COMPUTER SYSTEMS 22JOA Higlr quality, low µrice . ZBO 
CPU. 1 serial porl. d isk control ler w/CP/M 2.2 64K RAM .... .. . . ...... 51,650. 
Add our Max Box w/dua l Shugart s or Qumes and I S [/0 w/2 serial, 1 parallel. 

LOMAS DATA 808818086 S11111 e CPU & O µ('r111ing Syste111 ns IBM PC. Complete 
LOMAS card set in TEI 12 slot mainframe. 86-DOS, dual Shuga rts. Tclevideo 912, ~ assembled and tested .... ......... ' ··········· .... .... ·-··· . . . .. 54,4.24. 

GODBOUT: Complete product line now available. Di.scount prices. 

MAX BOX DISK DRIVE SUBSYSTEM mfg by /olrn D. Owens Assoc. Dual drive 
cabin t w/regulat ed power supply, fan, comp] te internal cabling. Will hold Shugarts, 
Qumes. Tandons and/or a· Winchester, horizontally mounted. Excel lent design and 
engineering. l 7Vi x SV: X 22 . Att ract ive buff color. 
W /2 Shugar t 801 . . ..... $1,275. WI ZQ UME DT-8dblcsideddrivcs ...... .Sl,680 . 

TECMAR 8086 and Z80 Video Digitiz.ation sys tems . , .. .. , . .. , . . .... 5% off list . 
IBM PC boards and accessories produced by TECMAR also discounted. 

GRAPHIC SYSTEM: Advert ising•Arc hltects• Designers• Package includes powerful 
interactive graphics software + Micro.Angelo Graphics Subsyst~m + M9900 16 bi t, 
S-100 w/dual 8' floppies. + HIP ADD igitizer + Plo tter ..... , ..... · · ··· .$10,200. 

PER SCI: Model 2996 & 277 with or without cabinet & power supply. 

TURBODOS: Spectacular CPIM Compatible Multi -user Oµerati11g Syst em. zao Code 
interrup t driven. Up to 6X faster than CP/M: up to 35% increased disk capacity. 
Avai lable fo r NorthSt ar. IMS. TRS-80 Model ll . CCS & Tarbel l contro llers. 

Prices sul,iect to c/11,,,ge wit/rout 11otice 
Writ e or call fo r free catalogue 

- -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

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

the one you like best. The nicest part 
about it, too, is that if you use your 
computer to do your taxes, it's likely 
to be deductible-certainly the soft­
ware is. 

Sorcim is a thoroughly professional 
software company that also supplies 
the basic input/output system (BIOS) 
for the Godbout 8085 computer; and 
therein lies an instructive tale. 

Supercalc has an installation pro­
gram that lets you tell it what ter­
minal you're using . Supercalc likes a 
half dozen or so terminals and will 
tolerate a few more. One that it likes 
is the Zenith Z-19, which is good 
because that's what I've connected to 
my new Godbout 8085/88. The Z-19 
has a standard 24 lines of 80 columns. 
plus a special 25th status line that 
can't be got at without special pro­
gramming. Supercalc uses the special 
programming to give some helpful in­
formation . 

The Z-19 also has a row of special­
feature buttons that send an escape 
sequence-that is, the character 
"escape" (lB hexadecimal ) and then a 
number or letter. Supercalc catches 
these and uses them to do nifty things 
like controll ing the cursor and 
displaying Help files. 

Unfortunately, the package 1 
received from Sorcim didn't quite do 
that. There appeared on the 25th line 
a message that the "red square" 
specia l-purpose button was the 
"Help" button and that the "blue 
square" button would toggle the 
special shift to turn the numeric 
keypad into cursor controls; but in 
fact neither the red nor the blue but· 
ton did anything at all, and trying to 
use the shift feature on the numeric 
keypad produced weird results that 
nothing seemed able to fix. 

So now what? I sent a note to 
Richard Frank, president of Sorcim, 
and a few days later got a phone call 
from one of Sorcim's engineers. 
Other Z-19 terminals worked with 
Supercak. so it wasn't the program. 
A few tests carried out during the 
phone conversation produced even 
stranger results : the terminal was 
operating well, but the computer 
wasn't receiving the escape sequences 
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the terminal was generating. Just 
what was going on? 

Eventually we found it. The God­
bout BIOS for the 8085 expects one 
pattern of data and stop bits; the Z-19 
sends another. To make it worse, the 
Z-19, although an excellent terminal 
in many ways- I recommend it as 
about as good as you can get just 
now-has some minor bugs in its pro­
gram chips, and those bugs interact 
with the Sorcim-supplied 8085 BIOS 
and Supercalc to generate the strange 
results I noticed. 

If all this seems confusing to you, 
imagine what I thought about it while 
it was happening to me! Eventually, 
though, I got my friend and computer 
consultant Tony Pietsch together 
with the Sorcim program specia lists, 
and all was fixed nicely. Moreover, 
Sorcim is putting the problem and its 
solution into its Supercalc manual 
and notifying Godbout. The moral of 
this story is that if you insist on a 
sta te-of-the-art system (such as the 
Godbout 8085/88), you'd better be 
prepared for some unexpected results; 
but if you deal with reputable com­
panies, you'll eventually get satisfac­
tion. 

Microproof and Spellstar 
Then there are the smaller com­

panies: they want to do right, but 
they have limited resources. A lot of 
really good software comes out of 
such companies, but there are some 
problems too. 

Example: As a result of my last col­
umn, Cornucopia Software has sent 
me four separate itera tions of fixes for 
Microproof. Each version had prob­
lems, and each time I sent Cor­
nucopia notes on what it probably 
ought to do. lo ! Cornucopia has now 
managed to take care of nearly all my 
objections to the program. It has 
speeded Microproof up enormously, 
overhauled the error-trapping proce­
dures. made it easier to use, and 
generally fixed th ings up. But Micro­
proof still doesn't handle dashes very 
well- the program thinks, for exam­
ple, that "well-the" as I used it here 
is a candidate misspe lled word. 
Quotation marks give Microproof 
problems too. There's another dif­

ficulty: with Microproof you can cor­
rect the word by spelling it properly, 
after which the program will go 
through your text file and globally 
make the changes. What, though, do 
you do about capitalization? (Mostly 
you hope you haven't begun any 
sentences with the word.) 

Anyway, it took several iterations, 
but eventually Cornucopia developed 
a useful spelling program. A number 
of other companies have read my 

preliminary reviews of o ther pro­
grams and proceeded to patch things 
up and send me frantic revisions. 

"So. You're a quality control 
department," my mad friend said. 

"Well, not for everyone. And 
sometimes it 's a fairly complicated 
situation like the problems with 
Supercalc and the Z-19 terminal." 

"Yeah, sure ," my mad friend said. 
" But did you ever stop to think how 
many software houses routinely use 

HOUSTON INSTRUMENTS MICROPRO: Inventory sale 011 all 
PLOTTERS Standa.rd & Intelligent models Micropro software. 

w/surface areas of 81/i "Xll ' to ll ' X WORDSTAR . .. .. .. . .. . . .. . .. $290. 
17'. Front panel cle<:tronic controls. 
DMP-2 .. ..S 935. DMP-3 .. . . SI,195. TILEVIDEO 950 .... . . ... . . . . . 5980. 
DMP·4 ....Sl,295. DMP-5 ... . 51,455. r--3_pg m_em _ _ e . _ _ . . ._ _ _ _ . ...,._ _._ _ ory_u p_g_ra_d__ .. .__ . . . . s1_s_o_ 

r.t---D_M_P_·6_._·_· _.s_1_.6_8s_._ D_M_P_·_7_. _· ._.s_1_,8_6_s.-i MICROANGELO Pr ice Lower ed 

HAYESMICROMODEMIOO ... . . 5359. SUBSYSTEMW / LICHTPEN ... ..52,300. 
Smartmodem ..S2SJ. Cronograph .5224. Includes S-100 gri!phic card, 15' moni­

tor. detached keyboard. light pen. 
EPSON MX80 . .... .. . , ........ .. . S475. Without light pen . .. . . ........51,930. 
MXSOF/ T .... . $630. MXlOO .....5725. Graphics card alone ....... ....5 975 . 
RS232 . . . . . . , . . S 70. 2K BUFFER . , .5140. Sc:reenware Pak U . ... . ........S 350. 

TEKEM: Tektroni><emulator ... . S 350. 
3M SCOTCH® Diskettes ln storage box Color systems from 4 to 256 color s. Basic 

5 box minimum, price per box. color system (4 colors) .........$2,330. 
740, s· ss lsd ...... .. .. .. ... .. .. 529.00 1---------------___,l:I 
741, a· ssldd .. . . . . .... . .... ...SJS.50 IDS PRISM COLOR PRINTER . . . SI,795. 
743, 8' d ~/dd .. ... . ... ... . .. . . . $45.50 Enhanced 560 wlsoftware selectable 
744-0, 5'/t' soft sectored or 744-10, hard colors; high speed printing at 200cps. 
sectored. single sided ........ .... $28.SO 1--C-O_R_V_U_S_:_N_e-,-.,-L-ow-er_P_n-·c_es_!______,l&I 
Head deaning kif . , .......... . ..$28.00 

6.7MB .. .SJ,005. l l.JMB .. . 54,655. 
TEI MAINFRAMES, S-100 20.5MB . ..... .. .... .. ... .. . ..SS,59S. 

MCS112 ...S 620. MCS 122 . ..S 745. For S-100 and most other systems. 

RM 12 · · · · .S 655· RM 22 · · · · ·5 79o. KONAN SMC-100 hard disk controller. 
OEM & Qty. discounts offered 

S-100. 2400MB control ....... . 51,469. 
TARBELL Z80 CPU .. . .. .. .... ..5395. Complete KON AN line available 

New 110 card 45 + 2P ..........5347. 1-C-O_M_M_UN_IC_AT_J_O_N_S_S_O_FT_W_J\_R_E--IJI 
Double Density Controller ..... . . 5435. 

Enables communications from a micro 
PMMI 5-100 Modem ..... . .. . ... $385. to a termina l or to ano ther micro. mini 

Compatible w/ telex &: Twx. 51 to 600 or maxi computer. HAWKEYE GRAFIX 
baud. On board pulse dialer. Source Code . . SSOO. Object Code .575. • 

NEW ITEMS AVAILABLE: MICROSOFT COBOL-80 ......S560. 
Summa Graphics Bit Pads • ALTOS BASIC·80 (interpretor) .. . ..... , .52.70. 
systems • Microline printers • Memory BASIC COMPILER: .......• .. , .5305. 
Merchant RAM • PllCEO FORTRAN-SO ..... ... .. ....... . $380. 

X-MACR0-86: . ..... .. .. .......5275. 
HAZELTINE 1500 .... .. . . ...s 885. muLISPl muSIMP: . . . . .. . ..... . 5190. 

1510 .... ..S 980. 1520 . . . . .Sl,210. 
ESPRIT ................. . . . . S 695. FORMULA: ALL-IN-ONE data base + 
l yr. on-site serv ice contract! ....S 49. w /p +accounting software . . . . . . $595. 

TELETYPE QUICKSCREEN ... ...... . . ....5149. 
Model4J20AAK . .. .... .. ....Sl,140. Use CRT as scratch pad. produce qua lity 
Model 43ASR, 8 level. 1' tape . ..$2,595. sc reens. create reports & forms. 

dBASE U demo package ... ...... . . 575. 
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their paying customers as their qua li­
ty control department? Look-how 
much advance-notice software do 
you get?" 

I thought about it. "Not too much. 
Mostly I get advertised stuff because I 
write and ask for it. Sometimes an 
out fit will see a review and ask if I 
want to see its new product. I try to 
be fair, but I don't have time to help 
with development." 

"Bu t you do anyway. Now think 
about the poor guy who buys new 
software that doesn't quite work. He 
doesn't know what to do. The license 
agreements discourage sending any­
thing back for refunds . He doesn 't 
even know how to describe the prob­
lem, or maybe he hasn't enough ex­
perience with competing programs to 
know he has a lemon. And mean­
while the publishers keep those $500 
price tags- and complain about 
pirates." 

Unfortunately, my mad friend is 
right. In fact, th ings are worse than 

that. Some companies, like Cor­
nucopia, try to fix things when their 
customers complain and eventually 
do things right. Others just ignore the 
complaints and take the money and 
run . 

And yet. It 's certainly to our (the · 
users ') advantage that a lo t of small 
software houses spring up. We don't 
want the field dominated by a few 
giants with ever-more-restrictive 
licensing policies ("levitical documen­
tation, " as my mad friend calls it ). 
We want a lot of competition, which 
means, l guess, that those of us w ho 
like to try new products just better get 
used to being unpaid qua lity control 
depa rtments. Sigh. 

I have another spelling program, 
Spellstar. It's pretty nifty. It's a bit 
slow, compared to Spellguard, but it 
does have some nice features. For ex­
ample, Spellstar lets you mark the 
words you're interested in, then 
shows you the document with those 
words highlighted; on my Z-19, 

they're in reverse video. So, there 
they are, completely in context and 
marked so I can 't miss them . Very 
nice. 

Even better, if you tell Spel lstar to 
ignore a word in the future, it'll do 
that: from then on, when it hits the 
marked word, it will unmark it and 
go right past it. When you drop out 
of Spellstar you're in Wordstar, so 
that you can use a global search and 
replacement to fix every future in­
stance of the mistake. 

Indeed, if I used Wordstar as an 
editor, I'd be tempted lo use Spellstar 
in connection with it. However, I do 
have to warn you that a couple of my 
knowledgeable friends who do use 
Wordstar and who have Spellstar 
available to them prefer to use 
Spellguard on the grounds tha.t it is 
just ove rall more convenient, 
especially for longer documents. 

Languages, Mon Amour 
I know of two new BASIC com­

pi lers, and they're both excellent. It's 
----------------------------- ----. almost an embarras de richesse. In 

Now you can use computer technology to search the Bible on any subject. With 
THE WORD processor (inc luding a disk copy of the complete KJV Bible text} you 
can crea e indexes on keywords. Or phrases. Even on concepts. 
A fuU spectrum of text search functions arrows delaiJed analysis for the real stu· 
dent of the Bible. 
Print or display selected verses and/or 
references for personal slUdy or Bible THE WORD 
classes. Build your own compu eri.zed 
library of research ma terial. 

processor 
$159.95

" 

Bble Research Systems • 8804 Wildridge Drive • Austin. Texa.s 78759 • (512) 346·218 
or call Your Local Dealer 


Requires 48K. 1 disk drive. APPLE or TAS-80 • Plus $2.50 posragelhancllng 

APPLE is a trademark or APPLE CofT1)Uter. Inc. TAS.eo is a 11ademark o Tandy Corp. 
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my last review, I described the new 
features of Microsoft's BASCOM 
BASIC Compiler. I mentioned that 
Microsoft has added CHA!N and 
COMMON and that now only one 
run-time package is necessary . 

One major consequence of only re­
quiring one copy of the run-time pro­
gram to be present on the disk (even 
though you may have half a dozen 
compiled programs) is that the com­
piled programs are shor ter. Not all 
that much shorter, if you count pro­
gram and run-time package; but the 
instant you have several compiled 
programs present, the disk savings 
mount. (I chuckle at that now; with 
my new Qume double-sided double­
density disk system, I have more than 
2 megabytes of floppy storage avail­
able, which means I don't worry so 
much about disk space. Yet. ... ) 

Of course, if you use the run-time 
package, you' re liable For the new 
royalty payments on any software 
you sell. (Microsoft dropped the 
royalty requirement for programs 
compiled with the old BASCOM, as I 
discussed in my last column.) You 
could, I guess, sell programs written 
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16K STATIC RAM $169 64K STATIC RAM $ 795 

32K PARTtALLY POPULAT£0 S479 481( PARTIALLY POPULAT£D S6S9 

Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operat ional 
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-e fficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versati1ity. 

Only first quality components are 
used throughout. and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 

NO RISK TRIAL 
We are so convinced that yoo 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 after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards. through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add !CA# ) 
with your order. Sorry, no C.O.D:s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. Calif ornia 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER Inquiries Invit ed. 

fillTM mC!mOr\] 
llllill mC!rchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483-1008 

64K RAM, Model MM65K16S 
Cool running operation to 10 MHz 
Ultra low-power consumption 

Fully loaded 64K board draws: 
Typ. 350 Ma. (Max.current 550 Ma.) 

Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 

2.K window which may be located 
in ·any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Fou r independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 
Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with 1K 

windows 

Four independent 4K X 8 byte 


segments 
uses f ield proven 2114 (lK x4) 
Low-power consumption (Typ.1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 

Prices. terms. specifications subject t o change withou t notice. 

Ci rcle 257 on inquiry card. 
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THE BUSINESS POWER OF 60 MIMI DISKS! 

MEGADYTER WINCHESTER DISK SYSTEM 


AMS 5000 


in Microsoft BASIC and compilable 
with BASCOM, leaving it to the 
customer to bu y his own copy of 
BASCOM with a run-time package. 

And, of course, you can use 
BASCOM to develop as many pro­
grams as you like for yourself. Since 
BASCOM is almost the same lan­
guage as Microsoft's BASIC-80 inter­
preter, the result is a very powerful 
tool: you can run programs inter­
pretively, sq ueezing out the syntax 
errors, then test the program logic, all 
while having an in stant edi tor avail­
able for fi x-up. Now, true, it would 
be a lot easier if BASIC-80 didn't 
simply dump your program and 
scrub all its variables whenever you 
make any program change whatever 
(even to add a remark!); bu t you can't 
have everything. (I wish we could, 
though; and if Microsoft wants to up­
date BASlC-80, l strongly suggest 
that improvement.) 

A second major defect of 
BASCOM is its surprising inability to 

deal with arrays. The rule with 
BASCOM is, once dimensioned, 
always dimensioned. You cannot 
change dimensions a t all. Worse, you 
can 't compute the size of a dimension, 
even if the compiler has been told 
everything it would need for the 
calculation. You can't even use a 
variable for dimension size. The 
result is that if you make up a 
database program- as I have; see last 
month's column for detai ls-you 
must either recompile any time you 
change the database structure, or you 
must waste a lot of memory on larger 
than necessary arrays; neither choice 
is convenient. 

Finally, BASIC-80 and BASCOM 
have a strange random-access file 
structure-and you cannot access the 
random files as if they were sequen­
tial. Microsoft's BASIC stores ran­
dom files in a packed binary-code for­
mat that very efficiently uses the disk 
space; but the files aren't ASCH 
(American Standard Code for Infor­

mation Interchange) standard and 
can't be printed by any program not 
written in Microsoft BASIC, and that 
can be a pain. 

So: given the defects, what are the 
alterna tives? 

Digital Research's CBBO 
One solution might be to turn to 

Pascal and be done with it. Why mess 
with BASIC at all? Compiled Pascal 
MT+, or INT -file Pascal such as is 
created wi th Sorcim's Pascal M or 
UCSD Pascal, is supposed to be 
faster, easier to write, more efficient, 
and inherently better structured than 
the best BASIC ever written . (I'm not 
convinced; the few tests I've tried 
show BASIC programs compiled with 
BASCOM are about as fast as MT+ 
and faster than UCSD Pascal. ) 

Besides, now comes Digital Re­
search's new CB80 to challenge the 
whole notion. 

CBBO was written by Compiler 
Systems, which in essence means 

Around I.he wood and ocrass che 
noclon. business people ond serious 
Apple II user> are stepping up m 'NA 
MEGAOYTER SYSTEMS - Big s1oroge ma 
low price. 

Now che 5VA AJvl5 5000 provides 5 co 
10 megabyces of flexible ond con· 
venle-m on line do[o storoge. This 
comple1e self comoined 5" w inchester 
disk drive memoiy system is omoctively 
pockoged and reody 10 run. 

trnoglne 1he power of accessing more 
thon 60 mini disks simultaneously. And 
Ifs so easy to use you won'1 even IV1ow 
ifs there. Most opplicotions uslng the 
CP/M. 005. PASCAL operoclng system 
will run on MEGAIJYTEf\ systems. 

Enhance those large and complex applfcotions w i1h neor lnstont pro· 
grom and dote access - that means fost and convenient opera1ion 
of accounts receivobles or payables. invenrorles. medical doro. 
insurance billings. etc. 1ncreose Dora [)ose performance with the 

l\ely on 5VA for OAC KUP doca 
protection. archival data storage. end 
data tronsponabllity w ith the AJvl5 
8000 MEGAOYTEI\ 8" floppy d isk 
system. This system tea1ures high 
copocity removable media. IOM ;)740 
compatible. ond may be used to 
transport clota 10 other compucers. 

Preventative maintenance is noc 
required for the AM) SOOO. l(s 
designed co operore cominuously end 
is bocl~ed t.p by SVJ;:.s 6 monrh worromy 
w lch op1ionol long term moinrenonce. CP/M 
The best news o oll is low price - APASCAL 
complete 5 Megobyre AMS 5000APPLE DOS MEGAOYTEI\ memo1y system Is only 
- SJ.JJQ. 

To order your AM5 5000. call 5VA today or contact your App le dealer. 
Looi~ ro SVA for a growing llne of Apple Memory Sys1em IJ'O· 
ducrs . . . _ ':NA means buslness!l 

superior large file accessing copability of the AMS 5000. Coll ':NA SOP.P.ENTO VALLEY ASSOCIATES 
today for expert applicocion assistance. S®VA 11 722 S0<ren10 Volley Rood 

Son Dego. CA 92121 ·1 084 
(7 4l 452 ·0101 TWX 910-JJ5-2047• (PIM Trodemorl< Dlg11ol l\eseo1ch. APPLE 005 Trodem0<h al Apple Computer 

2J 2 M• y 1~82 © BYTE Pu i>hcation• Inc Clrcle 385 on Inquiry card. 



Look what's happened to 

TM 


It's grown into a complete 

family of quality low cost digital plotters 


with one, six and eight pen models available 

In just a few short years, the HIPLQH 
har. become the most popular digital 
plotter among small systems users With 
a record like that, what can we do for an 
encore7 WE'VE INTRODUCED A 
COMPLETE LlNE OF HIPL0TS . with 
a model suited for 1ust about every plot­
ting application 

The HIPL(Zff DMP Series is a new 
fam iJy of digital plotters with both 
"standard" and "intelligent" models 
available with surface areas of 
s~· x u· (DIN A4J and 11 ·x 11· 
(DtN A3) For the user needing a basic 
reliable plotter. we have the "old stan­
dard ' DMP-2 (BVi • x 11 ") and the "new 
standard" DMP· 5(11 " x1?") For those 
needing a little more capability, there 
are the DMP-3 (8h • x 11 ") and the 
Dtv1P-6 (11 • X l?")-both mic:roprOCe'5· 
or controlled and providing easy remote 
positioning of the X and Y axes 

Yes, they are UL listed! • • 

telligence plus the convenience of ront 
panel electronic controls. we've provid­
ed the DMP-4 (Sl/z ~ X 11 "l and the 
DMP-? (ll" X 17" ) 

The "standard" plotters come com· 
plete with a RS-232-C and a parallel in­
terface The "intelligent" DMP plotters 
accept data from eilher an RS-232-C or 
Centronics data source. For the " tan­
dard" plotters, software is available 
from our ever expanding "Micrographic 
Users Group The 'intelligent' 
HIPL0Ts use our exclusive OM PL™ 
language which minimizes plot software 
to a fraction of that normally associated 
with digital plotting 

And that 's only part of the story. 
Now you can enjoy the advantages of 
multi· pen plotting capabllilles with all 
six H1PL0T models. The DMP-2. 3, and 
4 are available in a 6-pen formal 

- theres an 8-pen option f~r the 
DMP-5, 6. and 7 So you can now have 
multi· color graphics under program 
control at an affordable HIPL0T pnce. 

With the new DMP Series. high quali­
ty digital plotting can now be a part of 
your system It just doesn't make 5ense 
to be without this valuable tool when 
there ts a DMP plotter with the plot size, 
speed and capabilities that are exactly 
tailored to your specific needs . and 
you.r budget. 

Prices for the DMP Serie start at only 
$1085 Multi-pen plotters start at a low 
$1480. 

For complete 111format1on contact 
Houston lnstnimenl P 0 Bo."t 15"'20. 
Austin Texas 7tri61 (512) BJS-0900 For 
rusl1 literature requests outsrde Tf!':mS call 
toll free 1-800-531-5205 For tecl1111cal 
infonuatton ask for operator I S In Europe 

contact Houston lnstn1msnl 
(perfect for the OEMI For Rocl1ester/aa11. 6 8240 GistelNSITTUMENTS &SYSTEMS DIVISION

those who want this m- Belgium Pirone OSQ:277445 

Clrcle 39 for lllerature KJgette'_we'll create 1tJnofroN. 
Clrc le 40 10 have representative call . 

TM HIPl..OT ana OMIPL aie f taclemiuks • • OM P 2 3 and 4 ll. •il~led 
ol Houslon !ttslrum nl OMP S. &and 1 UL Ila ling pendt1'0 
Reglsle<ed T rad&mark o 1 Cenlr onl<:S BAUSCH & LOMB @ 
Dal• Coro 
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() ':-,)':::.,) FAST DELIVERY 

:-.)THIS MDNTH's TOP TCN 
TITLE MANUFACTURER LIST NOW 
WordSlar MicroPro 495.00 299.00 
WordSlar w/MallMerge MicroPro 645.00 365.00 
dBase II Ashton-Ta le 700.00 499.00 
St1perca lc SoreIm 295.00 210.00 
Pascal MT 0 . Ae~earch 475.00 425.00 
Ca lcStar MlcroPro 295.00 165.00 
CB60 O. Research 500.00 420.00 
FMS 80 I Sys1ems + 495.00 359.00 
Pascal M Sorcim 395.00 295.00 
Select w/S uperspell Select Info Sys1ems 595.00 395.00 

MOVING UP THE CHARTS •••• • 
Spellguard ISA 295.00 225.00 
Supervyz Epic 100.00 90.00 
Spe ll binder l exlsofl 495.00 295.00 
Condor II Condor 595.00 450.00 

GREAT HARDWARE BUYS!IC. ITOH COME. T I Dot Matrix Prinllj· age Epsonl 
FEtalurEts: 125 gw!'1g 1 reed, parallel 
or seroal inlerf 'lilii " I >es. 801132 ~ 
cotumn . lJs1 $4 ... ... .................. $2'95.00 


C. ITOH 8500 PROWRITER Amazing 120 CPS prinler • 

P!~~;:~,~~1E~1~s~95~~, ~- ~-~'~ ........ .... ..ss1s.oo 
Serial/Paral lel 8500 List $84500 ................... .$6S0.00 


--"' C. ITOH FIO STARWRITER Da isy-wheel Prmler·maedible 40 CPS prmler w 11h all the 
¥-"-' 	 1eatures of Ooablo. EC. and Oume. at hall the p11ce! 

Parallel (Centronlcs 1n leilace) unit : LislS 1995.00 .....$1475.00 
Setlal (RS·232)lnterface unit : Lisi $2595.00 . .. . ..... .. CALL 

EPSON MX-80 with GRAFTRAX! List$7 45 ....... . . ... $499.00 


SMITH·CORON,A TP·I Dais y.wheel p rinter.Letter quality printing at an unbelievable 

Ej~~~i~:P.~•• ~~'.~I.le i. ~ '. .s.~r~~l . l~.1~'.f.a·c·e· l~P:~I~~ . .57SMO 

HAYES SMARTMODEM· List 279.00 .. , . . ....••.. •. $230.00 

SIGNALMAN MARK I dlrec l ·connect modem 
Auto Answer.W/RS·232 cable. .. . . • . . . . • . . . • • . • • . . ~99.95 

~~A ~x~':r~~E~i;~~~p~JJ.~1H·, :~~~Es.o:~a;J:: ~AJ~~~ON ,o::H;~~:p~~~EVIOEO. Ec. xrnox 

MORE SOFTWARE HITS •••• • 
MIT. INTELLIGENCE FRIENDS SFIW. MtCRO·AP r.tlCftOSOR STD. MICROSl S. 
Derita 150 DD Acms 80 1 240 00 Seie<IO< I 155 00 COOOL 80 515.00 Quic;·n·Eisi m.oo 
M~d1c&1 ISO.OD Access 80 n 405.0D SeleettrlV 235 00 Mac•GllO 115.0D Milman 105.0D 
eus. PtAN , SYS. GRAHAM DORIAN 5elet10f v 395.DO Edl180 110.00 STAllCT. svs1e·r.1s 
!'\an 80 240.0D A~t. MQml.. GLeclorlll 110 00 lilJM;ilh 22D.OO G.L.• A. Fl«. 
DIGITAL RESEARCH C Ae9.• I•• l GIC(lOI IV 250.00 Mulisp 11000 "-Pay. Payn>I 
Pllt·80 420.00 f'ay I, Hell '85 DD SBasie 255.00 MScrt 135 00 Inv. OE. .. 850 00 
C8osit t25.DD Gled~. Inv II. lltCAOPRO SYSTEMS PLUS Ana~I 225.00 
CPIM 27 135.00 OE11ov . Pay 11. Cust Plol0< 3~0 DD Aa:I Plus L\Allllt 175 OD 
MAC a~oo JO!> c .•.!di 710,00 O•t>Sw 2'5.DD 1P/Mlult 425.00 SllfEASOFT 
ECOSOFI 11.EY BITS SuperS.r'11 110 DO 2 ..,ocJules 785 oo 01.sl< l)Jetor 95.0D 
Mitrostat 250 00 V.Wdmrcll 115 OD S~ellS!of 165.00 3& Up CALL Forlh 115 00 
FIN. PUN. ASSOC . MAAk Of UNttOAH lllCAOSOFI lllOW. MICRO !EK SSSfc.-lrill 210 00 

"'""'" t,8 00Minl ·t.!Dd•l 315 00 ease 80 215.00 Clo" ASsom l 1nyl'a~ ao.oo 
FO~ & OEll EA StrlCICle 146.00 
Quitl<o<Aeetl 140 00 S.0111 245.00 ~~~~e~o l~~ii ~~. 25&~~ ~'~~~!"' ~~~:~~ 
ln1s is tu>I ;i samo1e ot t e CPIM sOl!Waro avai ;iore lrom DAJASOU~CE Ciil us lor g•e•• n•ings on 1ne 
pack•Q• you're faok1n9 !or APPLE 100! \Vecorry many ol tnese 1lems 10 Appl• CPI 101m•Lcall' 

2 4 HOUR ORDER L.INE : ORDER ING INFORMATION 

f-800-328-3890 EXT. 6014 MAIL OAOEAS: 
Cashier's clltck 01 
mD11ey Ol der. Cnorge 
car~ a<fd 3%. Shrp· IN MINNESOTA : pmg· SJ OD pe• sol! · 

1- 800-682 - 3816 EXT.6014 

(ORDERS ONl.V) 

waie ilem. 2% per 
hardware ilem Mn(ORDERS Olli.YI 
res aoo 5% ules ( ·.=:.::: 1
la• . Priemg and a•il'I .. f) ­TECHNICA i. HOTl. INE: 
;~.~~.1~,~n~~~eordt1 only D;l..Soureo1- 6 12- 944- 7907 Is a Q,.151on ol oa 1.Sourt e Systems

fPRICING, DELIVERY. 0 R TECHNICAi. iNFO) Corpor•••on 

;;oata5aurce Systems
00 00 0000o o P .a . eox 3 5 007 a MtNN EAP01.-1-s"",""MN....,s s""ci""3""s"""'"o""s-1-2 --e ci- ci- --7""s- a- 7- ­
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Gordon Eubanks, the author of 
CBASIC; and in a reaJ sense CB80 is 
compiled CBASIC. You can compile 
all of your CBASIC programs with 
only minimal changes. Thus CB80 
has all the advantages and disadvan­
tages of CBASIC-2. 

Advantages abound . CBASIC pro­
grams are nice to work with. Just for 
starters, you can redimension arrays 
as often as you like. You can access 
random files sequentially, and the file 
structure is standard ASCII for all 
files. There's a UCASE (uppercase) 
function and a nice search function 
that looks to see if what you want is 
embedded in anything else. 

Another advantage of CBASIC 
over Microsoft's BASIC-80 is string 
space allocation; although CBASIC is 
a little slower in processing each input 
line (and slows down more and more 
as memory fills up}, it does its "gar­
bage collection" on the fly, so to 
speak. BAS!C-80, on the other hand, 
runs at higher speeds until it runs out 
of string space-after which you find 
yourself completely locked away 
from your computer, unable to do 
any input or output or anything else 
for something like one to four 
minutes while BASIC-80 goes chasing 
through memory finding old strings 
the program has been told to forget. 
Eventually BASIC-80 clears every­
thing up and becomes responsive 
again, if by then you haven't got so 
furious you've hit the Reset button. 

So. C680 is very nice. But, there's 
no interpreter. As with Pascal, FOR­
TRAN, PL/I, or any of the compiled 
languages, creating large programs in 
CB80 takes a lot of time. First you 
have to create the program on an 
editor; then you compile it, finding a 
number of trivial syntax errors that 
you must fix by loading in your text 
editor and mashing the source pro­
gram; then you compile again, then 
link, and then run with the run-time 
package. By the time you're done, 
you can use up an afternoon to 
develop a pretty simple program. 

However, because (880 is com­
piled and has no line numbers to fool 
with, you can put in tons of remarks, 

http:svs1e�r.1s


#1Exjl_ress Service: 


ertz 

announces 

• 

Fora 
supp.Iyo! 
HI Express 

1ne. 
Ifyou're tired of 

standing in airport 
car rental counter 
lines, Hertz ha a 
way to beat them. 

It's called #1 
Express '" Service. 

To see how easy 
it is, pick up a #1 
Express pass the 
next time you're 
atone ofour 
counters. Or ask 
your travel agent 
or corporate travel 
department. 

Hertz # ) 
Express Service. 
It 's the end ofthe 
line. 

for reserva­
tions' call l-800­
654-3131. Ask for 
#lExpress. 

#l For Everyone!" 
Heni rena For<k 
and or her fine cars. 

• ~rr. 11••••111• 
C',., ,.. .,"•'tl-r•.-.; 

' Available at 35 
""-major U.S. airport . 

' 

passes, ~nd 
Lhis coupon to: 

HI Express Pass 

Hertz Corp. 

660 Madison Avenue, 

New 'lbrk, N.Y. 10021 


~N~am-c-~~~~---~~~~~ 

Address ""­
.,.....--,.---.--.-------------- '-.,.
City, State and Zip p -1 

"' ' ' ' ' '-.,. 



Circle 168 on lnQuiry card. 

DISCOUNT 

LINE 


1-800-528-8960 

GUARANTEED 

LOW PRICES 


APPLE CARDS 
16K RAM - $120 Z80 CARD - $279 
Vldex Card - $249 CPS CARD- $179 
Graphic Cerd - $89 Clock CARD - $229 

ALTOS 
8000-2 - $2675 8000-15 - $3975 

AHADEX 
9500 - S129Q.. 9501 - $1200 

ATARI 

400-16K-$3119 800-16K - $669 


410- $59 810 - $429 

825 - $569 850 - $149 


C-ITOM 
25CPS-P - $1299 4SCPS-P- $1459 

DATASOUTH 
DS120- $595 DS180 - $1259 

DIABLO 
630 - $1945 1640- $2475 

DISKETTES/BOXES 

Plain - $20 Scotch - $25 Dysan - $35 


EPSON WITH GRAPHICS 

MX70 - $289 MXBO - $429 


MX80FT - $519 MX100 - $689 
GRAPHIC ROM - $79 RS232 - $69 


HAZELTINE 

1500 - $995 ESPRIT - $595 


LOBO 
Apple Drive/Cilrd - $390/$90 

•---~ MODEMS 
HAYS - MICROMODEM - $290 


Novation - Cat - $149 

Penril - 300/1200 (212A) - $795 


MOHrTORS 
Teco-BW-$99 Teco-Green -$115 

5enyo-Gr"" - $249 Color - $425 
Amdek-GrHn -$159 Color- $349 

NORTHSTAR 
Advantage - $2995 HR640D - $302S 


NEC 

8023 - $489 7710 - $2350 


MPl 

BBG - $569 99G - $659 


SOROC 

·--- 120 - $659 135- $689 

TELEVIDEO 
912 - S669 950 - $915 


Tl 

BIO- $1240 820- $1795 


SOFTWARE 

All Major Brancrs - $CALL 


MOUNTAIN HARDWARE 

Rom lus - $119 Music System ­

OKIDATA 
MSO ­ $325 SL125 ­
M82A ­ $459 SL250 ­

1
__..;..;M;..;;.83;;.;.A.;....- $729 MB4 ­

XEROX 
820- $2399 
ZENITH 

$429.00 

$3150 
$4200 
$1179 

___""""' S669 289-$2129Z19 ­
1 

Arizona 1-602-246- 1783 

EXPUTEK 

CORPORATION 

2231R W. Shangri La Rd. 
Phoenix. AZ 85029 
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meaning that if you come back to 
your program in six months you have 
half a chance of understanding it. 

And actually CB80 is better than 
that. 

Now it has labels. Instead of 
"GOSUB 3680" you can say "GOSUB 
COUNTIT " , or " GOSUB 
PROCESS.ONE.ITEM". Better yet, 
you can have very complex func­
tions, which you call and pass 
parameters to; and the functions use 
purely local variables that can't affect 
anything in the program outside. 

The functions can take up many 
lines, and they can be "external ," 
meaning that the function can be in 
an entirely different program 
"module" that gets called in at link 
time . Mult iple-line functions can also 
access and change external variables; 
and the whole mess can be called by 
value, as in the sta tement "WHILE 
FARNUM{FOO)" where "FARNUM" 
has previously been defined as a func­
tion of the variable "FOO." 

More yet, a multiline function can 
have both purely local variables and 
variables created just For that func ­
tion (the variable "X" in the function 
is not the same as the variable "X" in 
another function or in the main pro­
gram) and can also affect regular 
global variables in the rest of your 
BASIC program. This means you 
could have a fu nct ion called "YES" 
that prints a prompt, gets an input, 
checks to see if the first letter of that 
input is either "y" or "Y, " and informs 
the main program . 

In other words, CB80 has got 
pretty darned close to Pascal 's func­
tions and procedures, and it seems to 
be a Jot faster than Pascal too. You 
could sit down and write a really neat 
set of "software tools ." You can, with 
CB80, build a whole library of useful 
program modules, setting them up in 
nice orderly blocks to be called in 
when needed. 

T hat, of course, is the answer to 
the "no interpreter" problem: build a 
set of funct ions that you know will 
work and include them in the new 
programs you write. After a while 
you 'll find that most programming 
consists of stringing together routines 

known to be reliable and once in a 
while developing a new func tion to 
stick into your tool kit. 

Although CB80 is marketed by 
Digital Resea rch and the manual flies 
Digital's colors, don't despair: the 
documen tation wasn 't really written 
by Digi tal, meaning that it's not en ­
crypted and translated into Swahili, 
as much of Digita l's documen tat ion 
is. It does have some of the fine hand 
of the Digital hacker about it ; for ex­
ample, the text is peppered wi th in­
comprehensible "syntax diagrams," 
as if they were supposed to mean 
something; and here and there the 
sentence density gets completely out 
of hand. For the most part, though, 
the CB80 manual is in the really ex­

cellent style of the old CBASlC 
manua l: clear, concise, and with 
plenty of examples . You need not be 
afra id of it. 

You might, however, be afraid of 
CB80's price, which is steep, and its 
licensing policy, which is sheer 
madness: that is, Digital Research 
wants a flat $2000 a year if you're go­
ing to compile, link, and market pro­
grams using CB80. (The fee applies 
only to programs you distribute, not 
to those developed for your own use; 
still , it's onerous enough .) Again, I 
suspect competition wi ll bring th is 
down; mea nwhile, we can wait. 

Which language Now? 
So. We have increasingly better 

BAS!Cs, and one of these days we'll 
get a compiled language as good as 
CB80 with an interpreter as good as 
Microsoft 's BASIC-80. When tha t 
happens, I think FORTRAN and 
COBOL and even Pascal are going to 
suffer a sharp drop in popularity. 

My mad friend , meanwhile , con ­
tinues to praise P L/I, which he says is 
easy to learn and remarkably effec­
tive. I confess I haven't had ti me to 
write anything but the simplest pro­
grams in PL/ I or indeed even had 
time to exami ne it; but my mad friend 
is usually fairly reliable in his 
judgments and has a very healthy at ­
titude toward computers, namely 
that they're for hi m to use and are not 
masters tha t control him . 
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The Non-Programming Approach to Data Base Management 


Data Base Management 
Data management packages were creared ro 

i;;ive rime and money in the development of software 
50\urions ro rnformarion prohlems. Many have heen 
designed ro accomplish just char, although most have 
only rhe programmer in mind. Sure rhey would save 
rime in rhe long run, bur whm of the initial investment 
in rime and efforr required ro learn rhe new llmguage? 
\Vhm ahour the non·progrnmmers in the world who 
would like ;m e11sy yet powerfi 1I applications generator? 
The solution is one of rhe most highly accliiimed soft· 
wiire packages of our time, T.1. . Ill. 

What is T.I.M.? 
T.l.M. is Total Information Manage· 

ment. Programmers love it due m its o riginal !'.olurions 
to classic darn management problems. Non· 
programmers adore ir since they can use it ro ;ichicve the 
same resuks as wirh ocher more complicared 
progrnmming·like packages. 

What Makes T.l.M. So Simple 
to Use? 

\Y/e at Innovative Software, Inc. designed 
T.l.M. from d<'!y one with the end user in mind. M;iyhe 
he is a programmer who doesn't htive rime co learn a 
new language. O r perhaps a neophyte who fears coding 
pads and line:; numhered hy ten.~. We felt that a data 
managemenc package should he ahle ro he u.~ed hy 
anyone from a systems analyst ro a secretary. Thar's why 
T.l.M. takes a full m1nm-drit'i'n approach, uses mult iple 
HELP ~reem, ;md has a manual thar sets a new stan­
dard in documentmion. 

The Manual 
Many people believe rhar rhe manual is 

just as importrtnr as the software itsel( a view rhar we 
(It lnnov(ltive Software, Inc. rend to share. The 
manual for T.l.M. is divided inro two sections, the 
Reference secrion and rhe Primer. The Reference 
section descrihes all ofT.l.M.'s comm;mds 
nnd suhcommflnds. This is done in 
English, nor in rechnirnl rerms or in ln 
our own langunge. Even if you have I 

Available for CPIM,* and 
IBM PC DOS.** 
CP/M version-'695. lBM PC version- ' 495. 

TIM n • Tndn"'1f~ nflnnoYW"YC' Sa.frwrul'. lnr 
' CP IM and MPIM •« Trodcm.rk> of 0.sit• t R,~<><.:h 
••Tr-acknurlu. of IBM 

Circ le 204 on inqui ry card . 

never seen a computer hefore in your life, you'll be 
ahle ro read and understand our manual immedimely. 
The ~ond section i.; a primer which gOt'!i through 
several examples for ou, again in pbin English. 
These rrue·to-life examples rnke the heginner hy the 
hflnd, find insrrucrs him what w do and when. Yi1u 
will be ahle ro see for yourself thar T.l.M.'s only limitn­
tion is the imagination of rhe user. 

Features of T.I.M. 
T.l.M . has all ofrhe features one has come to 

expect From a data m<ln<lgement pacbge, as Wl.'ll as 
mnny new ones. For !.'>:ample, n word processing interface 
rhar allows you m merge information from a T. l. M. fi le 
wirh lerrers or ocher documents created hy a word pro· 
Ce!;sor. Now you c:in auromarinilly send personalized let· 
rers co hundred' or thouMnds- quickly and e:1sily. 
TI.M:., Selee1 command enahles you ro pull .specific in for· 
marion from a file. For ex;imple. "All customers who live 
in a certain ZIP code, whose last name hegins with the 
letter A to L, whose hal:rnce due is bs than $'i0.00." A 
!'>ophisricared repari generacor and even a /isr generaror are 
also included. 

How powerful is T.l.M .? With a maximum 
record size of2400 charnctar.s ;md the ahiliry to keep up 
m forty fields sorced properly ar all rimes, :J.M. is 
powerful enough ro handle just a hour ;my applirnrion. 
T.!.M. can hnndle over 32,000 record' per file, and wo 
fi les can he linked together for reports if your application 
requires" many·to-one relationship. Tl.M. also inrlude.s 
;ill of rhe s;ime editing commands tis your word pro­
cessor, rhus m<lking darn enrry and editing a snap. You 
can al~o pull selected record' From one file m place them 
inro another. Files may he resrrucrured ro add or suh­
w1ct fields and/or change field lengths or types.T.l.M. 
even has it's own utility for hacking up h(lrd disks onto 
floppies. 

Where to Find T.I.M. 

http:Trodcm.rk
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Accounts Comprehensible income-related research. And it 

Once again I find myself embar ­ comes as no surprise that the Internal 
rassed: I have to review a program Revenue Servire is very interested in 

I've written . the records demonstrating that. 

I have most of the many computer And therein lies the prnblem. Sure. 
accounting packages available . I coulrl hire an accountant. Many of 

Some, I guess, are really swell for my colleagues do, and a lot of them 

what they do: but not one of them, think I'm crazy when I tell them I 

not one, looks too useful for mP. keep my own books and make out 

I'm a writer. A good part of my life my 0wn tax returns. And yet, when I 

is deductible. It's amazing just how begin to question those colleagues. I 
many activities turn out to be find that I don't work any harder 

Here's 256K 
Performance 

At an Economy Price! 
lnterSystems has done it again! The new Series Ill operates at 6 MHz and 
includes software to fully utilize the 256K high speed memory. 'lbu can buy 
it from BRIDGE for $5545-check out these features . .. 
• Operating system software that effectively utilizes the 256K RAM 
• CP/M 2.2 and Cache BIOS ·~ that speeds operation up to 4 times 
• 6 MHz CPU with powerful 1 MByte memory management system 
• 256K memory- 6 MHz with parity and 8/16 bit transfers 
• S-100 Bus fol.lows IEEE 6% Standards 
• Two serial ports and four parallel ports with two interrupt controllers 
• Dual double-density soft-sectored 51.4" drives (0.8 MByte total) 
• Easily upgraded to 6-user MP/M system. 

But we are sure that you want turnkey operation, so we have packaged a 
system that includes . . . 
• InterSystems Series III Computer PIN CB-256/525 
• BMATE rv screen oriented text editor/word processor 
• Zenith Z-19 or Televideo 950 Terminal. 

I TRODUCTO Y 0 E 
Specit1I

ORDERING INFORMATION List Offer 

lnterSystem CB-256/525 Computer with software $6545. $5545. 

As above with BM.AJE •• and Zenith Z-19 Terminal 7590. 9.5 . 

As above with BMATEN and Televideo 950 Terminal 7935. 6725. 


For something still more powerful, ask about the BRIDGE enhanced 
systems, including the FORTRAN Development and the Compiler sys­
tems, based on lnterSystems computers. 

Call to order, or send for complete information. Dealer inquiries invited. 

Omo~~~ !!<tan~ · ,.....-, e1=11cc;e·· 
J Computer CompanyAuthorized Distributor _.A Of~'Clf$l;AOA.YA. l~N 

ONE BRIDGE STREET 
Cx~ tl10S;,. .a tJdttMtk QI h•a.llC.. l l"llit"Sv~!~ Int' 

EWTON, MASS. 02158 U.S.A .
151..f.ATl: In. .a U.ai(ft'Wll 1114 lillll': ltX ;F C°"'P"hf'T Ctii~': 


[h,.'ltiAJ.dSu 0 ..1,.1.Corpor•tlo" PHO E; (617) 244· 3203 


than they do. By the time they've ex­
plained everything to an accounta n t, 
turned in all the receipts . and kept all 
the records and diaries that the ac ­
countant wants, they've usually done 
more work than l do; and they pay 

more taxes too . 
I've always kept my own books; 

one of the main reasons I let my mad 
friend talk me into buying Ezekial, 
my ZBO, was the hope that I could 
computerize my accounting system. 
Thus I have for years pounced on 
every new accounting program eager­
ly and I've been disappointed every 
time . 

Most "accounting" programs don' t 
produce what l would call accounting 
books. Instead, they oHer "special 
reports. " Now understand: l don 't 
know a darned thing about account­
ing. Everything I think l know came 
From two books, Donald H. MacKen­
zie's Fundamentals of Accounting and 
John N . Myer's Accounting for Non­
Accountants. Those books explain 
what accounting is all about; and 
with pictures and illustrations, they 
give actual examples of journals and 
ledgers with the funny s ingle, double, 

and tr iple Jines. the complex scheme 
o f indentations, and the strange check 
marks favored by accountants. And 
as far as I'm concerned, that's what 
my company's books ought to look 
like. 

Nor am I completely mad; every 
couple of years I have my boys drift 
into the local university bookstore 
and buy all the accounting textbooks 
they can find, and I look through 
them; and lo!, the textbooks still 

show that accountants like double 
and triple lines, and complicated in ­
dentations, and .... 

Yet, there's no computer account ­
ing program that I know of that pro­
duces books that look like the books 
in the accounting texts; and because 
that's the only thing l could under­
stand with my cookbook knowledge 
of accounting, I had no real choice. I 
had to write programs that do make 
journals and ledgers that correspond 
with the examples in the elementary 
accounting textbooks. 

Which is w hat I did . My account­
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The MICROMINT ZS BASIC ZB MICROCOMPUTER 
COMPUTER/CONTROLLER board repre· •On board tiny BASIC interpreter. 
sents a milestone in microcomputer price· •Parallel and serial 110 ports. 
performance. It is cheap enough to be •6 interrupts. 
programmed directly in a high level lan­ RS-232 CONNECTOR To Order: 
guage, and efficient enough to be battery 
operated if requ ired. The entire computer 
is 4" by 4 1h " and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us· 
ing a powerful ZS microcomputer chip and 
Z6132 4K XS RAM, the ZB BASIC 
COMPUTER/CONTROLLER board is com­
pletely self-contained and opt imized for 
use as a dedicated contro ller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 
The price, in single quantity, a tiny $795. • 
Optional power supply 
( + 5, + 12 and -12V) $35. 
Please include $4 for shipp ing and hand ting. 

·can Micromln1 rorquantlty pr icing 

•Just attach a CRT terminal and immediately write 
control programs in BASIC. 

4K BYTES OF RAM 


•Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 

SWITCH SELECTABLE BAUD RATES 


•110-9600 BPS. 
FULLY EXPANDA8LE 

•Data and address buses available for 124K memory 
and 110 expansion. 

• 2 onboard parallel ports. 
•7.3728MHZ crystal for fast control opera lions. 

JUMPER SELECTABLE MEMORY OPTIONS 
•4K RAM, 2716 or2732 EPROM operation. 

LOW POWER 
•Consumes only 1 'h WATTS at + 5, + 12 
and ·12V (optional power supply available). 

Call Toll Free 
1-800-645-3479 

For Information Call 
1-516-374-6793 

MICROMINT INC. 
917 Mitlway 
Woodmere. N.Y. 11598 

Micromint will put both a 

computer developmentsystem 


and an OEM dedicated controller 

in the palm of your hand 


for only $195. 


As featured in Byte Magazine, July, August, 1981. 

z& 1!1 .J ,,adM111t11 o 1 z.1100 U\c_ 
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User's Column----------------------------­
ing system starts with a simple­
minded thing that lets you build a 
chart of accounts, essentially a list of 
ledger page names each with a cor­
responding ledger page number: for 
example, 501, postage; 506, office 
supplies; 506.012, travel supplies; 
523, business charitable contribu­
tions; 923, fami ly charitable con ­
tributions. 

You can add to the chart of ac­

counts at any time, and you can use 
fractional page numbers, from .001 to 
.999, if you like, because each ledger 
page will become a CP/M file title 
"LED-xxx.yyy," as for example 
LED-506.012. 

After you make a chart, you use 
the Journal program to build jou r­
nals. A journal entry consists of a line 
that indicates to whom you paid (or 
from whom you received) something, 

COMPUTER FORMS 
AND SUPPLIES 

• :WE SUPPORT MORE 
• ! SYSTEMS WITH FORMS i • 

• ] 	 THAN ANYONE! !: 

1 

• J AccounUng PltJ-s • Al,pha Mie:ro • Apple Compol&t • BPI Systems • Brod11rbund • CADO • Cen· 
I 1 lurlonlWarexlEDS • Cimarron • Compumax Associates • Contlnenla1 Sollwate • D.B. Solt· • 

: ware • Dakln·S • Dala Traln • Denver Soflware Company • Designer Software • Oigllog • 
e 	 I Durango • Dalamosl • Dynabyte • IBM S12D • IBM Sys 3213~ • IMS • lnsoll •LIBRA• MCBA • •

1 NEC • Norlhsler • Open Svslems • Osborne • Peachtree • R & B $y5lems • Ra<liO Shack • 
• 	 Roc](y Mountain Sottwa:re • Serendlplly • Shasla • (SSG) • Systems Plu5 • Taranlo • TCS • • 


The Bollom Shell • Van Dala • Veclor Graphic• Wang 


PLUS 86 MORE! 

• E,~\ "SHEER CUT" 	
• 


I 

• 
• tl LETTERHEAD WITH • 
· : MATCHING ENVELOPES.• : 

I • 
• ! IF YOU USE WORD PROCESSING, THIS IS • 
• !THE ANSWER TO BULKY TIP-ON LETTER· • 
• !HEAD CALL FOR YOUR FREE SAMPLES. 4) • 
• !CIRCA 83 COLORS IN STOCK. ! • .	 ...., ,,,, -­. , 	 /. .
..... .... 	 ,,,.,' . 

• "',, CHECKS • STATEM_ENTS ,~" •. 	 .
' ,, ,,,,,/ 

• ' ,, CUSTOM FORMS. w.2·s ./' • 
··: 	 :.• ! INVOICES• STOCK TAB i e 

I 30% OFF 1982 W·2 I 


e J ORDERS PLACED TH IS MONTH : e 

e 1CALL FOR FREE 1982 TAX FORMS CATALOG! , • 

t 

• 

8384 Hercules Street NATIONWIDE 
800-854. 2750la Mesa, CA. 92041 
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a longer explanation line, an amount, 
and a series of debits and credits that 
the program keeps track of (I hate to 
remember tha t when you spend 
money you credit cash and debit the 
account you spent it on). The pro­
gram will not allow you to enter an 
item that doesn't have equal debits 
and credi ts. 

You can put stuff into th e journal 
in any order you want; there is then a 
program that will allocate the journal 
entries by date, so that the journal 
becomes a chronological record of 
what you spent and for what. The 
program has ways of entering cash, 
checks (from more than one account 
if you like; I have two interest­
bearing checking accounts and one 
commercial account, and I need to 
keep them all straight), a dozen dif­
ferent credit cards, and so forth. It 
also keeps track of check numbers . 

Once you've built a journal, you 
can prin t it; that requires a prin ter 
that can print solid vertical bars 
(ASCII character 124 in decimal) in 
order to reproduce the single, double, 
and treble lines so loved by accoun­
tants . 

You can then use the Post program, 
which takes the journal entries and 
allocates them among the various 
ledger pages you created in the chart 
of accounts. Journal has provision for 
control accounts. I suppose l better 
explain that. Let's say a primary ex­
pense category is postage, and that's 
the way I intend to report the ex ­
penses to the IRS. However, I often 
find I have to send express mail 
packets. These ought to be charged to 
a particular project-in my case, of 
course, a project is a book. Thus I 
debit the book account and credit the 
controlled account; I al.so debit 
postage and credit cash . When I get 
income from that particular project, 
the book gets credited, as does 
"agented income," while the bank ac­
count's and the controlled account's 
summary pages get debits; once again 
the books balance, and I can get some 
clues about the profitability of any 
particular book. 

Anyway, Post takes care of all 
that, after which another program 
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Norpak 

Color 
Raster 

Display
Generator 
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thing

better 
than o,ur 


picture

•1sour

•price 

Satisfy your demand 
fll' text and 
sophisticated graphics 
Feattns 
• compact single board display controller • high 
etliciency 6809 microprocessor • Tetidon alpha· 
numeric/geometric Videotex soltware in ROM 
• RS232C full duplex communication • Independent 
transmit/receive baud rates, strap selectable from 
75 to 9600 baud (odd, even or no parity ). • 200 x 
256 x4 bit high speed raster video RAM • 8 grey 
levers (black lo white). 6 colors and blinking 
white • RS 170 RGB video and composite sync 
outpu ts. • input device interface !or opllonal 
keypad or keyboara, • Bcharacter sizes including 
amaximum 0120 lines or 40 characters each. 

Block Mosalc (1eometric 

Ease ot Operation, 
By virlue of the Picture Description Instruction 
[POI) protocol used in Telldon Systems, Images 
may be created from familiar graphic primitives 
such as points, Hnes, arcs and polygons. This 
same presentat ion level protocol ls recognized 
as an International videotex standard and forms 
the kernel of the protocol selected by AT &T lor 
their Image communication networks. The use ol 
an Bbit data formal. ASCII standard characters 
and RS232C serial commun ication. enhances the 
general purpose na ture of the OR PAK display 
generator. 

Appllcallons 
The compact size and ow power consumption 
of thebasic module lacllltates inlegration Into a 
complete display unit which may include a monitor 
and other specialized commun ications interfaces. 
II may be used as a simple output device 
connected to acomputer or may lorm part ol a 
stand-alone workstation . any users who have 
been Introduced to the potential ot color graphics, 
through low resolulJon mosaic displays, will enjoy 
the increased spat ial resolullon of lhe pixel 
oriented rasler bit plane technology. Some ot the 
many potential applica tions include: 
• 	display generator tor VIOEOTEXapplications 
• 	output device for system status In a process 

control environmenl 
• 	 business graphics ge neration 
• 	 student display lor educational appti cations 
• 	graphic artists sketchpad 
• 	 video games 

This color display generator is avaUab e from 
stock tor $499.00 (U.S.) FOB Kanala, Onl. , 
Canada. (Shipping and duly extra). for more 
lnformatlon contact our sales ollice. ­

(~'Oipak 

NORPAK LIMITED NORPAK LIM ITED 
10 Hears1Way 
Kanata, Ontari o 

Bridge Administralion Bulld lng 
S uile 101 Ci rcle 305 on Inquiry catd. 

Canada, K2L 2P4 
(613) 592·41 64 

Ogdensburg , New York 
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prints all those ledgers . Each ledger 
entry contains a reference to the jour­
nal page and item number, so there is 
a complete audit trail back and forth; 
indeed, the whole thing looks exactly 
like the demonstration items given in 
Myer's A ccounting for Non-Ac­
cmmtants, which ought to be no great 
surprise since that's what the pro­
grams were designed to do . 

Now note: the programs do not 
give a lot of '"special reports ." They 
don't claim to do a darned thing that 
.isn't covered in the Myer book (which 
is still in print, published by E. P. 
Dutton, 1980). But they do crea te 
books that look like what accounting 
texts expect, which was all I set out to 
do. 

And since my business gets con­
fused with my famil y's affairs. I've 
made it easy to segregate business 
from family expenditures (for exam­
ple, cases where the kids come on 
business trips and thus have to have 
their expenses charged to a different 

account from mine. That sort of 
thing). 

I've used these programs since 
1977. Eventually some of my friends 
asked for copies. Then more. Then I 
was asked to write up a little manual 
on how to use the programs, and 
while I was at it, why not include a 
brief treatise on what accounting is 
for and .... 

It was getting out of hand, and one 
night over the slivovitz, Barry Work­
man got at me with an offer to pub­
lish the programs. "After all," he 
said, "they really are the best ac­
counting programs you know of, 
arl:!n't they?" 

"No. Just the best for the kind of 
small business 1operate. I don't know 
how good they'd be for an outfit that 
has lots of accounts receivable and 
accounts payable, or a big payroll." 

" l use your accounting programs ," 
Barry pointed out. "And so do a 
number of your friends. Consulting 
engineers and a couple of freelance 

COPIES WITHOUT PROBLEMS: 


FAST: T urnaround time in hours and days. not 
weeks. You get your disks when you need thern. 

ACCURATE: Each copied track is checked bit 
by b it. If it doesn't match your original, it isn't 
shipped. 

FLEXIBLE: Standard, double- boot, and copy­
resistant formats. 50 copies minimum, no 
maxim u m. 

REASONABLE: Set-up as low as $10 per disk. 
Copying only frorn 30¢. copyin g and 3M disk 
frorn $2.00. Oth er d isks and services also 
available . 

RELIABLE: Years of disk duplication experience 
insures a problem- free shipment on time - time 
after time. 

For all your Apple compatible copying needs. 

THE AL c ,opy SERVICE. 

1448 Estes Denver. CO 80215 [3031 234-0871ALF 

salespeople use it; yol.l know, your 
programs produce standard ASCH 
Files that can be manipulated to be the 
inpl.lt to much more complicated 
routines if anyone wants more 
massaging than your stuff gives 
them." 

And so forth. So eventually I 
agreed, and now I'm in the embar­
rassing position of reviewing my own 
software. All ! can say on that score is 
that I do use the programs; they do 
work for my kind of small business. 
They are not heavy on accounts 
receivable and accounts payable; 
they're far more useful for recording 
expenses and income in complex 
ways than they are for controlling 
monthly billings. (Writers don't have 
monthly bil lings.) Given those limits, 
they are pretty good . They do make 
books that you can read and that 
your accountant wi ll recognize. They 
preserve the audit trail, and they let 
you have as complex - or as simple­
a chart of accounts as you like. 

My mad friend tells me that my lit­
tle treatise on why one keeps books in 
the first place is the only thing on that 
subject he's been able to make sense 
of; but do recall that he's quite mad. 

Use dBASE II Instead? 
1described my accounting package 

to George Tate of Ashton-Tate, the 
outfit that distributes dBASE II and 
WRITE, and he recommended that I 
throw it away and build an account­
ing system out of dBASE II. I haven 't 
done that and I'm not likely to, but 
I'll have to confess that l see his point. 
Every time I play with dBASE II I find 
someth ing else to like about it ; unlike 
some programs, this one wears well, 
and I think you really could construct 
a pretty good accounting system from 
it. In fact , I know you can because 
I've seen some of them in operation. 

I also have Quickscreen, a "screen 
builder" program designed for use 
with dBASE ll and Microsoft BASIC. 
l like Quickscreen. I asked George 
Tate about it, and he told me a 
number of his programmers like to 
use it when they're doing programs in 
dBASE II , which is a pretty powerful 
recommendation. Quickscreen lets 
you build up a form, such as a letter­
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head or a shipping labe l, or anything 
like that , which includes lines and 
permanent labels (such as "Bill To: " 
or "H*TOTAL•••") as well as 

variables. You then save the form on 
disk, and when you call it again, the 
form returns with values for the 
variables from a dBASE II fi le. It all 
looks very useful. and the manual 
seems reasonably clear. I confess I 
haven't done a lot of experimenting 
with Quickscreen, but people I 
respect use it with no trouble. 

Next ti me, more on new hardware, 
including, I hope, the IBM Persona l 
Computer. • 

Software Reviewed 
Sorcim Corporation 
405 Aldo Ave .. Dept. Al 
Santa Clara, CA 95050 

Supercalc CP/M $295 

Cornucopia Software 
POB 5028 
Walnut Creek, CA 94596 

Microproof $169 
correcting option $60 

MicroPro International Corporation 
1299 Fourth St. 
San Rafael, CA 94901 

Spellsta.r (for Wordstar) Apple $195 

Microsoft Inc. 
10700 Northup Way 
Bellevue, WA 98004 

BASCOM compiler for BASIC-80 
CPIM and Apple $395 
TRS-80 Model I $195 

Digital Research 
POB 579 
Pacific Grove, CA 93950 

C880 compiler for CBASIC $500 

Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 

CBAS!C Accounting 8-inch $245 
for Non-Accountants single-density 

CPIM disk 

Fox & GelJer Associates Inc. 
POB 1053 
Teaneck, NJ 07666 

Quickscreen for 
FMS-80. dBASE II . 
CBASIC, Microsoft 
BASIC-80 

56K-byte 
CPIM 

$149 

~ 
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BABY BLUE: Z80 card with 64K RAM lets you run 
CP/M® programs. R M accessible by both Z80 and 8088. 
Fast, efficient, easy to install ................... .$600. 
BABY BLUE with WOROSTAR and MAIL MERGE con­
figured for IBM PC function keys. . ..............$980. 
Free bnx 3M diskettes or head cleaner to first 100 orders for BABY BLUE. 

SEATTLE COMPUTER RAM FOR IBM PC 
64K RAM + BO ........................ . ....$418. 


128K RAM + BO ..... . .. ............. . ..... . . $594. 

192K RAM + BO ......... . . ...... ... . ........$770. 

256K RAM+ BO .............................$942. 


64K Chip Kit . ..............................$176. 

Each RAM card has an R5232 serial port which uses IBM supplied software. 

WE EXPORT: Oz•eN·n~ Cn/h•rs:TWX 710 588 1844, Pl1011e 112 448-6298, 
or Cn/1/e: OWENSASSOC 
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Are Now Available 
Personal computer! 
INTRODUCING 
BABY BLUE CPU PLUS 
Baby Blue CPU Plus Is an accessory printed-circuit board for 
your IBM Personal Computer and special software on disk. 

As far as normal PC DOS operations are concerned, Baby 
Blue acts Just like any other normal, mild-mannered 64K 
byte random-access memory board. 

But when you invoke a CP/M-so· program. Baby Blue 
becomes a second computer within your computer, letting 
you run thousands lllterally thousandsl of programs written 
for the CP/M microcomputer operating system. 

CP/M, the first microcomputer operating system to 
gain wide acceptance, has been around since 1975. Nat only 
has it played host to a lot of programs, but those programs 
are among the most useful, most sophisticated, most 
thoroughly tested and debugged, most proven programs 
ever written. More than 200.000 computers were field· 
testing those programs for you before the IBM Personal 
Computer even existed. 

The total CP/M library Is immense. It Includes the best 
efforts of thousands of professional and advanced-amateur 
programmers. There are time managers, spreadsheet 
manipulators and professional-office packages. Languages 
- BASIC, of course, ALGOL, FORTRAN, C, Pascal, USP, COBOL, 
PILOT, and FORTH, to name a few. Text editors. text 
formatters, full·blown word processors, spelling checkers 
and Indexers. Utilities that w ill massage problem files so 
that they lie back and purr. Games, Including chess, Reversl, 
Adventure and tournament-level star Trek. Database 
managers. Accounting packages that can run a million­
dollar business . . . Just about anything you can Imagine. 

The net result is an integration of CP/M programs into 
the PC environment thats so smooth, so transparent that 
you won't need to know or care which operating system a 
program was originally written for. 

SP clal Baby Blue F atur s: 
• ZBOB• microprocessor running at 4.77 megahertz. 
• Addltlonal 64K memory, fully available to PC DOS - looks 

just like the IBM 64K board to the system. 

• Will acceptCP/M programs on any of several popular 

5%'' soft-sectored diskette formats. 

• 63Kof user memory ls available for CP/M programs - 7K 

more than on any other popular machine. 

• Files can beshared - CP/M and PC DOS programs can be 

mixed In a menu-driven system with common data files. 

• IBM Personal Computer peripherals are supported ­

including keyboard, video boards, printer; Asynchronous 

Communications Adapter. 


Special option ­
Baby Blue bundledONLYS&OO with WordStar' 
and Mal l-Merge .. . $980 

For only $60 more than the cost of the IBM 64K Memory 
Board <$540l you get 6llK of Memory PLUS an Interface to 
over 20,000 programs! - ­

For more Information call 
(2121 247-1400 

'Ab' dS!ar· 

or write XEDEX corporation and Mail-Merge 


1345 Ave. of Amerlcas, New vorle, N.V. 10105 
 are trademarks ol 
MicroPro lnlemational 
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w ordStar', the popular CPI M 
word processor Is among 
thousands of programs that 
can now be run on the IBM 
PC with Babv Blue. 

Plug·ln lnstallaclon takes 1es.s 
rnan sminut es. 

CPIM ls aregtsteredtrademarkof Digital Research. 

w ordstarls a trademark of MlcroPro lntemat.tona1 c:orporatioo. 

zsotsacrademarkof z11og, inc. 

Babv Blue CPU Plus and Baov Blue are trademarksof XEDEX corporation. 




Software Revieww 


PL/I for Microcomputers 


PL/I was originally developed by 
IBM as the language of choice for the 
360 computer series. As such, it was 
expected to replace FORTRA , 
COBOL. ALGOL, and assembler 
language. The original PL/I was a 
huge language with more features 
than a hundred-blade Swiss Army 
knife. It was inconvenient because it 
required large chunks of expensive 
memory and considerable feats of 
recall on the part of programmers 
who were trying to remember its 
features. 

Several years ago, ANSI (Ameri­
can National Standards Institute ) 
issued PL/I standards for both a full 
and a subset language. The latter was 

At a Glance 
Name: PUf·BO 
Type 

High·leveH.;inguage system 
Manufacturer 

D1g1t.:il Research 
POB 579 
P<1c1f1c Grove. CA 93950 

Price 
SS OO [S35 for documentation alone) 

Format 
Two 8-1nch floppy disks /other formats 
.w.:i1lable) 

System Requirements 
CP!M versJon I .4 or higher. MPIM. 
8080.8085. or 280 processor wi th 
48K bytes o f memory and two 8-1nch 
dis drives jan 8086 version is also 
ava1i<'!bel 

Documentation 
Language m<1nu<1I. oper ator·s guide. ap· 
pl1eat1ons guide. <1nd pocket reference 
guide. 

Audience 
Language entnus1<'!sts. app11cauons and 
system progr<1mmers 
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named the G subset and was intended 
for minicomputer use . It preserved all 
of the really useful features of full 
PL/I but cut it down to a manageable 
size. Implementations are available 
for most of the popular minicom­
puters and for any microcomputer 
that runs CP/M (version 1.4 or later ) 
or MP/M. 

Digital Research's PL/l-80 imple­
ments all of the level-G features ex­
cept DEFINED, FLOAT DECIMAL, 
LIKE, ATANH, DATE, TIME, 
STRING, and VALID. DATE and 
TIME are operating system functions 
that are not supported by CP/ M . 
FLOAT DECIMAL (binary-coded 
decimal floating-point arithmetic and 
data storage) is seldom used; FLOAT 
BINARY (which is supported) is used 
instead. 

The linkage editor (LINK-80), 
which is included, supports overlays, 
indexed libraries. and Microsoft .REL 
files . This means that subroutines 
compiled under Microsoft FOR­
TRAN, COBOL, and BASIC can be 
used by PL/I programs . (! can only 
vouch for the FORTRAN features 
because I don't have the other two 
compilers .) A version of the Digital 
Research MAC macro assembler 
(called RMAC), which produces 
relocatable code, is included; thus 
assembler subroutines can also be 
used. Assembler source libraries to 
access all CP/M and MP/M system 
features are included, as is an entire 
disk of sample programs. A .SYM file 
is generated, so Digital Research's 

SID (a symbolic debugger) can be 
used for debugging with symbolic 
constants. 

Performance 
As a combined scientific, business, 

and system programming language, 
PL/I isn't as elegant as Pascal or as 
easy to use as BASIC. It does provide 
most of the facilities of FORTRAN, 
COBOL, ALGOL (Pascal), BASIC. 
and assembler language in a form that 
encourages structured programming. 
Generally. programs written in PL/ l 
are much more understandable than 
those written in BASIC, FORTRAN, 
COBOL. or assembler language (see 
listing 1). PL/I is not as clear as 
Pascal, but it has much better 
fac ilities for file management and 
system programming. Its primary ad­
vantage as a programming tool is that 
you can do all of your programming 
in one language. 

This advantage is especially ap­
parent to those of us who use several 
different computers. I can write a 
single program in PL/I and run ii on 
my ZBO at home or on the Amdahl , 
Honeywell, or IBM Series/ 1 at work . 
My wife can write programs at home 
and run them on the IBM 370 
OS / VS2 system at work. Any of 
these programs can also be run on an 
8086, a PDP-11 . and a NOVA. 
among others. The only other 
languages that allow such transport ­
ability are FORTRAN and COBOL 
I'm allergic to COBOL, and although 
FORTRA is my native computer 
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McraCard will turn your Apple 11 
personal compuccr into tomorrow's 
high performance mac hine. h triples 
the memory of your Apple, and ac 
the same time, greatly increases the 
processing speed wirh an Imel 8088 
16-bir microprocessor. The future for 
your Apple is built inro MeraCard. 

Enough Memory to get the Job Done 
MctaCard has up to 128K byres of 
onboard memory wirh parity. Adding 

K-8\TES 

(mel .80.llB 

AJJ-on Memory 

IQ.! 

MccaCard to rour Apple's existing 
64K b)'tCS of memory gives you chrce 
rimes rhe capacity, and opens rhe 

door co applicarions never before 
possible on your system. 

Faster Processing Speeds 
Speed is just as imporcanc as memory. 
MeraCard 6 designed to handle all 
computing tasks at greatly increased 
speeds. The Imel 8088 operates at the 
full 5Mhz, running most applicarions 
ar lease 4 rimes faster rhan the Apple's 
1Mh2 6502_ And McraCard gives you 
multiprocessing capabilities, allowing 
both rhc 8o88 and 650:1. co run simul­
taneously at fuU speed. Inc reased 
processing speeds, inrcrprocessor 
interrupts and a real-rime clock 
enable your Apple to pcrform like r he 
machine you wanr. 

Compatibility and Reliability 
Compatibilicy has been designed into 
MeraCard. Meramorphic's processor 
card runs CP/M-86, which is included 
with the card at no extra cost. And 
Meramorphic offers UCSD Pascal 
4 .0 and the operating system for rhe 
IBM Pers nal Computer as 
opcions. Fuil pariry checking, 

power-up diagnostics and a +8 hour 
burn-in will insure the reliable 

performance of your 
MeraCard. 

Find Out More 
Not everyone needs 
greater memory and 
speed. l f you' re one 
of those who does, 
MetaCard is for 
~·ou. At an . 
introductory price 
of S980 for the 64K 

· configuration, it's 
nm rhe le.asr expensive addition you 
can make to your system, bur high 
performance products never arc. Call 
us roday and find out wha t 
Metamorphic ysrems has in mind 
for y ur Apple's future. Dealer 
inquiries welcome. Metamorphic 

ystcms, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6.102. 
lou l IOU o l pt~c d f lr.,t_cl Corporoauan. 

~~f~ .~lo1~,~a'::~~;;J•~::1:n~\o~~~~~l~p 
lBM 1"ttM;>NJ c;..;.mpulcr u .J rcprcr«I m d<JNrk orJBM 
U.G_S.O. Pu<-Jl is a Kp"tcrcd tnd.cnar~ of'rhc Un.r~ct1Jr)' Q CJ,..IQmu 

METAMORPHIC 

SYSTEMS, INC. 
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Listing 1: The HYPOCY program. This sample program shows tire easily understood 
strncture of a PL! / program. Tlie program will draw !he rnmes traced by a poir1I 011 
a circle while that circle i5 rolling internally on the circumfererrce of another circle. 

hypocy: 
p r oc optlons(main) ; 
/* Plots hypocyclold onto Mlcrochroma f>B */ 
/ * graphics boa r d using raster addresses which */ 
/* is set up as cp/m punch device. */ 
/* polypx and initg r 11re separ<1tely -:ompi!ed (;issembledJ • / 
/ * r outines to se nd gr~ups of dot cnordlnates and */ 
/* to initialize the qraph lcs h~rdwa r e res?~ctlvely *! 
dcl initgr entry, 

polypx P. n r y ( fi xerl, (0 : ?55) f i"< Prl , ( 14: 25'i ) f l xPt.I ); 
dc l 


(x , y , theta . templ , temp2 , temp))flnAt , 

(si nes (3: 255) , cosines (fl: 255)) f l oat , 

(i ,.1 x ( 0: 2 SS l , I y ( 0: 2 S 5) , count l f i xcd ; 


dcl 

forty f i xed in it i .i 1 ( 4 ol , 

one hundred f ix ed irlit!Al (l1Hl), 

seventy five fixed in! ti;t l (7 l ; 


;;;tll ln_1tqr; 
courit=255 ; 

c i rel" : 
rlo i=O to COIJn L ; 

temp3=El.oAt(i l; 
th e t actemp.3/4 ..; 

sines ( i ) =sin ( thet11 J ; 

i:osi nes(i)=co:;ithel~) ; 


xccosi:le'i( i) *seventy f i v e -1- r,n~ hun1ir,;d ; 

y=sines( i) *s e venty_fTve~ ·Jnc_hLi•1nr~d ; 

ix ( i ) "fixed ! x l ; 

I y I i ) • ft x erl I y l ; 


.?nd circle; 
call ?Ol j px(:ount , ix , ty); 

hypo: 
.io l=0 to i:o unt; 


temp) = f o.:i I: ( i ) ; 

tempi ..-cosines Ii I : 

temp2"s l ne s ( i) ; 

x•templ * ten1pl *templ *s1>ve n ty five-1-one h11n<lr e11; 

Y" temp~ • temp< • temp2 * :;cvc:it y:=t i vc ~ <J nf'_:hund rerl; 

l x ( i ) " ( ix ed ( x l ; 

iy( i) =fixed (y); 


end hypo ; 

i:;il l polypx (-:ount , ix , iy) ; 

end hypocy; 


language, it's not suitable for non ­ tion of execution by as many as fifty 
numeric or data-intensive program­ times. 
ming. In practice, the only time slow run 

So much for why you should use speeds have presented a problem with 
PL/I. How well does it work? Table 1 PL/I has been during interactive 
compares run times {in seconds on a video graphics. Otherwise, a floppy­
2-MHz 280) For PL/I-BO, Microsoft disk-based system is usually so badly 
FORTRAN, and XBASIC (TOLi disk-bound that the efficiency of the 
Xitan Extended Disk BASIC). T he code produced by the compiler 
test programs were basically textbook doesn 't matter much. This character­
examples, iterated enough times to istic is slightly irritating because both 
make timing feasib le. XBASIC is in­ the compiler and the linker make 
cluded to show how an interpreter heavy use of the disks; consequently, 
compared with the compilers. long programs can take more than 

One hidden "gotcha" showed up in five minutes to compile or link. A 
the tests. PL/I interprets numeric con­ hard disk would presumably help 
stants as fixed decimals and converts this. Even so, PL/l-80 and Link-80 
them to fixed binary-coded decimals work faster with floppy disks than 
each time arithmetic operations their IBM Series/1 equivalents do 
involving the latter are performed. with hard disks , They have fewer 
Thus. using constants (rather than bugs too. 
variables which have been set to a Version 1.3 of PL/l -80 appears 
desired value) will increase the dura- bug-free; at least I haven't found any . 
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'' 

Seldom is your first solution to a prob­
lem the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc® pro­
gram is# 1 in the business: the most 
widely-used business program ever 
for the personal computer. 

It 's a powerful "electronic work­
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
p\ans-nearly anything numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCalc pro­
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versati lity makes it 
easy for you to explore more alterna­
tives. You can ask "What if?" ... just 
change any number in your problem 
and instantly, the VisiCalc program 
recalculates au the numbers and 
displays the new results. So you can 

readily ana lyze the impact of decisions 
before you make hem. 

While the VisiCalc program does 
a lot by itself, it can do even more for 
you when used with the other Visi"' 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 
bring in data stored in our VisiFile '" 
program- such as customer or 
inventory information­
for calculation and 
analysis with your 
VisiCalc program. 

In addition, 
our series 
includes the 
VisiTrend/Plot,rN 
VisiSchedule;" 
VisiDex;~ 

VisiTerm,"' 
VisiPlot:"and 
Desktop/ 
PLAN"' 
programs. 

Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 

VIS!CALC.FR.OM 
V1s1CoRP· 
P~lll. !O'f;VMC" 

VI 


http:VIS!CALC.FR.OM


PL/I FORTRAN XBASIC 

10,000 ileralions 0.5 0.3 20.8 
10,000 lixed-poinl 0.9 0.5 NS 

addit ions 
10,000 fixed-point 6.8 0.5 NS 

mul iplications 
10,000 troating-point 10.0 84 48 

additions 
10,000 floating-point 15.5 14.9 57 

multiplications 
10,000 dummy 0.6 0.6 42 

subroutine calls 
1 0,000 cosine 35.0 23.0 63 

calculations 

Table 1: Tire results, i11 seconds. comparing various languages' performance of stan­
dard f tmctions on a TDL!Xitan 5-100 system with tire ZBO runn ing al 2 MHz. The 
languages were Digital Research's PLl/-80, Microsoft FORT RAN. and XBASJC 
(TDL!Xitan Extended Disk BASIC). (NS indicates funct ion not supported.) 

Earlier versions had problems tha t 
were quickly remedied. Version 1.1 (a 
major upgrade) was sent out free of 
charge on disk. Version 1.2 was 
distributed in the form of a free patch 
sheet. Version 1.3 (wi th more 
upgrades) was available for $25 on 
disk to owners of the earlier versions. 

Conclusions 
The current version of PL/l-80 

provides a nearly full ANSI level-G 
system with excellent facilities For 
linking and overlays. The file form at 
is compatible with Microsoft com ­
pilers and thus allows use of existing 
program and subroutine libraries 

with PL/I. Full access to CPIM and 
MP/M facilities is also provided. 

Pl/I is a more powerful language 
than FORTRAN, COBOL, Pascal, or 
BASIC. This implementation allows 
access to all commonl y used features 
of PL/I. It 's intended to facilitate bo th 
applications and systems program­
ming. The current version for 
microcomputers is remarkably bug­
free and is source-compatible with the 
dialects used on many mini- and 
mainframe computers . Thus, users 
can take advantage of existing soft ­
ware or develop softwa re for larger 
machines on CP/M -based systems. 
The existence of an 8086 version pro­
mises conti nued compatibility with 
more powerful hardware. 

Support from Digital Research is 
excellent. The only diff iculty 
commercial users will encounter is the 
necessity of licensing use of the run­
time library in third-party software 
products. This is offset by Digi tal 
Research's assista nce program for 
OEM customers. • 

SAVE$$ 

tlappk! computar 

SYSTEMS SOLD ONLY 
IN STORE. CALL FOR 
PRICES. 

RAM MEMORY 
FOR TRS-80, APPLE jl 
16K SET 4116's (200 NS) 24 95 

General Information: 
We carry a large selection ol 
hardware and soflware by other 
companies Send tor our 
catalog 
We are an au thoriied repair 
cen ter for APPLE, ATARI, 
NORTH STAR, AND EPSON. 

DISCOUNT PRICES 


APPLE COMPU TER 

)l\_ATARI 


400 16K 
800 16K 
410 Recorder 
8 10 Disk 
822 Printer 
825 Primer 
830 Modem 
BSD Interface Module 
CXB53 RAM 
CX70 U gh! Pen 
CX30 Paddle 
CX40Joyslick 

349.00 
699.00 

89.00 
449.00 
359.00 
779.00 
159 00 
179 00 
89.00 
64.00 
18 00 
lB.00 

VERBA TIM DISKETTES 
Box or O5'1•" 29.50 
Box of 10 8" 39.50 

AD V-20· 64K 3150 .00 

ADV· l0·64K·HD· 5 5195.00 


HRZ·20·64K 279500 
H RZ· 10· 64K · HD-5 4695.00 
HRZ -10-64K· HD· 1B 6295.00 

5 MB HARD DISK 2350.00 
18 MB HARD DISK 4195.00 

SAVE$$ 

PRINTERS 

EPSON 
MX-70 299.00 
MX-80 46900 
MX-80 FIT 569.00 
GRAFTRAX 9000 
IN TERFACE (APPLE) 75.00 
CABLE (APPLE) 22.50 

IDS 
560G 1450.00 
PRISM 1795.00 

NEC 
3510 35CPS 1995.00 
77 10 55CPA 2650.00 
8023A 599.00 

OK,IOATA 
M ICROLINE BO 389.00 
MICROLINE 62A 549.00 
MICROLINE B3A 849.00 
MICROLINE 84 1245.00 

C.l.T.O.H. 
STARWRITER 2SCPS 1595.00 
ST ARWRITER '5CPS 2195.00 
FORMS TRACTOR 275.00 

PRICES SUBJECT TO CH ANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 

Store Hours: FREDERICK TO ORDER CALL: 
MON. THRU THURS. 9:30 AM-9:00 PMCOMPUTER f301J 694-8884 FRI. AND SAT. 9:30 AM-S:OO PM 

PRODUCTS, INC. 5726 INDUSTRY LANE FREDERICK , MD. 21701 
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Introducing ... 
THE TEC-86 SERIES OF 16 BIT MICROCOMPUTER SYSTEMS 


TEC-86 - COMPLETE 16 en 8086 MICROCOMPUTER SYSTEM - $4390 

• 	 Two RS232 Serial PortsFEATURES 
• 	 Baud Rotes from SO to 19200 Baud• 	 Two 8 Inch DD Floppy Disk 
• 	 Independent Baud Rote for each Serial PortDrives (1. 2 MB Total) 
• 	 24 Parallel 1/0 lines (Three 8 Bit P,orts)• 	 ROM Boot for MP/M-86 111 
• 	 Attractive Industrial Quality Enclosure• 	 64K Bytes of Memory 

• Vedored lnterruph 
e 16 Bit 8086 CPU TEC-86M4 - $7595. 
• 	 Heavy Duty Power Supply FOUR USER TEC-86 SYSTEM
• 	 IEEE 696 S-100 WITH 112 MEGABYTE OF MEMORY 

OHE YEARTEC-86W- $10990. 	 TEC-86M4W - $12990. 
WARRANTYTEC-86 SYSTEM WITH WINCHESTER FOUR USER TEC-86 SYSTEM WITH 112 MEGABYTE OF MEMORY 

31 MegoBYTE HARD DISK AND 31 MegaBYTE WINCHESTER HARD DISK 

TEC-86 OPTIONS 
• 	 CP/M-861• Single User Operating System • Double sided double density floppy disks (2.4 MB total) 
• 	 MP/M-86i11 Multi-User Operating system • 31 Megabyte Winchester Hord Disk 

Concurrent File Access File Password Protection • Attractive Wood Groin Desk Top Enclosure 
File Time and Dote Stomping Print Spooling • Rock Mounted enclosure 

• 	 Additional Memory, 64K and 256K byte increments • Alphanumeric terminals (80 chars x 24 lines) 
up to o system total of one full Megabyte • Matrix, correspondence quality, letter quality, and 

• 	 languages graphics printers 
BASIC-Bili-. FORTRAN-86!,,.. PASCAl-8br11, 
C.BASIC/86'11, PASCAL/M86'11, FORTH, 
(IS-COBOL and other High Level Languages 

ANALOG TO DIGITAL DIGITAL TO ANALOG 

DATA ACQUISITION AND CONTROL BOARDS AND SYSTEMS 

APPLE A/D $695 DIGITAl TO ANALOG 5100 A/D $765 
w /Timer-Counter CONVERTERS Analog to Digital Converter 

ANALOG TO DIGITAL Converter witn with Timer/Counter 12 Bil Resolution 
Timer/Counter 3 Microsecond Conversion 12 Bit Accuracy, 16 Channels, 

12 Bit Accuracy, 16 Cnonne ls, 30 KHz Jumper Selectable Outputs 30 KHz Conversion, Five 

Conversion, Three programmable ± 2.5V, ±5V, ±l OV, 0 to Programmable Timer/Counters for: 

Timer /Counlers lo: +5V, o10 + 1ov Time of Day 
Trigger Conversions Each operates independently 1 riggering Conversions 
Count Conversions Each DA( holds previous value Counting Conversions 

Count External Signals until on entire new word Counting External Signals 

Count Bus Clock is presented to ii Interrupting the CPU 

Options: Progrommoble Gain; 14, 16 Bil Fully assembled and tested Options: Programmable Goin; 

Accuracy; 40, 100, or 125 KHz; Expansion 14, 16 Bit Accuracy; 

to 256 Channels 40, l 00, 125 KHz Conversion; 
Expansion to 256 Channels 

OTHE• FINES 100 and APPLE PRODUCTS AVAILAll£, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit occurocy, 30, 40, 100, 125 KHz Conversion roles, 16 to 256 Channels, programmable 
goin, timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit occurocy, 3 microsecond convenion rote). 8086 CPU Boord, 1/0 Boord! 
64K/ 256K Memory Boards, Reol ·time Video Digitizer and Display . Complete Systems also ovoi\oble for Doto Acquisition, Video 
Digitization, ond General Purpose Applications. Circle 409 on Inquiry card. 

IEOUEST OU. CATALOG FO• COMPLETE LISTING, AND SPECIFICAflONS ON THE ENTllE TECMH ,_ODUCT LINE. 

DEALER INQUIRIES INVITED TECMAR, INC. 

:t:Nc. 23600Mercantne Rd. • aeveland, OH 44122 (216) 464-7410 



Hardware Review 


Apple II 80-Coluntn 

Video Boards 


Five Popular Units 

John E. Howland 


Vanguard Systems Corporation 

6901 Blanco Rd. 


San Antonio, TX 78216 


The Apple II computer's video-display section was de­
signed with an ordinary television set in mind. This de­
sign choice limited the Apple's screen to 40 characters per 
line because of the limited resolution of ordinary color 
television sets. Of course, this arrangement allowed 
Apple II users the option of using their home television 
set, rather than requiring them to purchase a more expen­
sive video monitor or terminal. However, as the popular­
ity of the Apple II grew, software developers began to 
write programs that made applications such as account­
ing and word processing possible. These applications 
often require a professional-quality BO-character-per-Line 
display. It's not surprising, then, that several enterprising 
manufacturers have developed Apple II interface cards to 
provide the more or less standard 24 lines of 80 uppercase 
and lowercase characters. (See photo 1, page 256.) J have 
reviewed five popular interface cards, Omnivision, Full ­
View 80, Smarterm, Sup'R'Terminal, and Videoterm, 
and this article surveys their characteristics and compares 
their features. 

All the 80-column boards use a large-scale integration 
(LSI) device, either Motorola 's 6845 or Synertek's 6545, 
as the "heart" of the display circuitry. Because of this, 
you might think that the boards would be very similar, 
but each has different features, and they are not entirely 
compatible with one another or with the standard Apple 
II software. Yet they do have features in common: all 
generate uppercase and lowercase characters and require 
a good-qual ity black-and-white monitor (not a black­
and-white or color television set) for best results . (See the 
text box "A Fast Scan of Video Monitors ," page 254.) 

Accessing the Boards 
All the boards are accessed by using the standard 

Apple lJ conventions for getting at peripheral devices. 
For example, the familiar PR#n instruction, where n is the 
slot number of the peripheral device, can be used to ac­
tivate the video boards . The Apple II permits only one 
peripheral device to be active at a time, so this can pose 
some difficulties if the board is intended to be used simul ­
taneously with a modem (or serial interface, .etc.). 
Another important consideration is that each board inter ­
prets certain control characters as commands to perform 
special functions. These control characters usually can­
not be used by programs for other purposes. Moreover, 
Integer BASIC does not have the CHR$ function required 
to generate the control characters. 

Characters are formed on the video display as a matrix 
of dots within a fie ld of fixed size. (See photo 2, page 
257.) Common character sizes are 5 by 7 or 7 by 9 dots. 
As an example, a character may be formed from a table 
of dots having 5 columns and 7 rows, within a field of 6 
columns and 13 rows. The unused rows and columns in 
the field provide the spacing between characters on a line 
and between lines of characters. The lowercase characters 
g, j. p, q, and y are generally easier to read when they are 
allowed to extend down into the lower rows. 

Usually, 7 by 9 dot characters can be made to have a 
more pleasing appearance than 5 by 7 dot characters, due 
to the higher resolution; however, this may not be ap­
parent unless a higher-bandwidth monitor is used. I sug­
gest that you test the video board with the monitor you 
intend to use to ensure acceptable character appearance. 
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TheHiNetTucalAreaNetwork 

Because man was notmeant to work alone 

HiNet is the best way yet to 
get everybody in your com­
pany working together. 
A HiNet desktop work station 
puts each person in touch 
with what everybody else in 
the office is doing - for little 

And you can print on any 
one of the network's shared 
printers. There's no need to 
leave your desk or wait for 
someone else to assist you! 

No growing pains. 
Period. 

Here, at last, is a system you 
can't outgrow. With HiNet you 
can start as small as just two 
work stations. Add up to 30 
stations anywhere you want 
within your building. And 
since each low-cost station is 
a complete computer- not 
just a terminal - additional 
stations don't tax the system. 
They add to its capability. 

11.Je ftiendliest system 
ever. 
HiNet is so compatible that 
you can enjoy this advanced 
network technology and 
continue to use terminals, 

security and system integrity. 
So advanced, yet HiNet can 
use virtually any CP/M® appli­
cations software program in 
the world. 

So simple you can plan 

Area Network 

printers or it yourself.more than the cost of a good 
typewriter. Let HiNet demonstrate itself 

on paper before you 
buy with the Local "HiNet takes the time 

out ofsharing:' sM 
Planning Kit. 

Put an end to The Kit will
big-computer show you how 
backlogs and to lay out a net­
share data with work according to 
different departments your office floor plan. 
- or access abundant cen­ It's easy and it's free! 
tral files - instantly. You get Send for it. See how a local 
maximum computing use area network can help you 
from your own station or any accomplish more- and share 
other station on the network. 

other peripherals you may 
already have. 

HiNet is hardware and 
software - a complete local 
area network. Advanced 
systems' utilities pnvide 
the utmost in both data 

0 
f¢0 

,. - --- - , 0 

: fJ_""l)l1_, 
I I I 
I I I 

information - more easily and 
efficiently than ever before. 

UJJ 
Digital Microsystems 

NOW WffH THOUSANl>S OF 
INSTALU'TIONS AROUND THE WORW. 

inJor1na(JOn. PLFASE PLACE YOUR BUSINESS CARD HEREI I , I 
.__I I 

I._ _____ ,,I 

~ I Digital Microsystems UJJ 
: Corporate Olfices: 1840 Embarcadero. Oakland, CA 94606 (415) S32·36861WX 9!0-366·7310 
: England & Europe: Ex1el House. East Harding St, London EC4P-4HB 01 -353-1080 Telex 23721
••........•••••••••.••.•••....•••••...••••.......•..........•..••.•..... 


H INET IS COJIPIETE HARDWARE AND SOFTIVARE LOCAL AREA NEIWORK TECHNOLOGY. 
HJNet utilites 8 or 16 bit processors buingle board or Multibus"' configwatlons: lll:lvanced memory 1114nDSement and data storage: high-speed local network data and 

telecommunications: real time proc~ng redundancy and bad<·up capabilities; multi-level d11ta security provisions; end·lo-end diagnostics and aulomaUc error correction routines; 
intemaUonalsuppon and comprehensive training. Specially dedicated stations: print spool, telex or voice store & forward. and graphics. For a cataloS and complete specifications 

contact Oigjtal Microsystems. ­
CP/M is a registered trademark ol Digital Research. Multibu~ is a trademark of Intel Corporation. 

Circle 141 on inquiry card. 



fCALL-:roLLFiiE(8o0)a54-6o281 

~-----------------~ 
To Otd•t: Send Check lo MICROMAIL P.O. Boz 3,9?. Sanla Ana. CA 92?0l . Personal or company checks 

reC1Ulre two weeks 10 cleCJl'. VISa/MOlite!Ccrrd accepted. C.O.D. requue•a 15'1. depo•ll Handling: Add 3'1. 
toC.O.D. orcredllcaid order•.AddS'l. lo l 5'L deposll onC/ Cand balance C.O.D, NOTE: Handlingchazge• 
crre waived on orden pre·pal d !n advance by checll. Shlpplng. We ship FllE!GHT COLl.EC? ... a UPS or 
Motor Ftelgll Air and Ezp:ess deUverv l.s avoUable. Prices subject lo Change without noUce. 

25 4 Ma ~ 1982 © llYT E rublic tion> 'Inc Circle 278 on inquiry card. 

DEC LA 100 
DUAL MODE 


MATRIX PRINTER 

CALL FOR PRICE! 

v.'t!"' 

*NEW* 

DIC 


S~~ LA 34 DA.•. $849.00 
DEC LA l20KSR . • .• $2049.00 

VT 100 ............ .. . . $1399.00 
VT 101.• . •• . •.... ... . ...... CALL 
VT 131.... . ...... . . . .. .. $1499.00 

LIMITED STOCK 

$499.00 

TEC 511 CRT 

*SAVE* 

TELEVIDEO 

910 .... .. ...... $569.00 
912 ••••..•.•.•.•. $689.00 
920.........·..... $725.00 
950.••...•...•. • . $939.00 
925 ••••• NEW! ....• CALL 

A Fast Scan 

of Video Monitors 


The video image produced by the 
Apple 11 and many other personal 
computers is called a raster-scan 
display. The image is made up of 
several hundred horizontal lines of 
several hundred tiny dots. Jn a nor­
mal television picture, there usually 
are 262 lines per frame and fewer 
than 200 dots per line. This allows 
fewer than 40 characters per line, 
witf1 a 5 by 7 dot matrix . Lines of 
dots are displayed at the rate of 
15, 750 lines per second, so the 
video bandwidtl1 would be 200 
times 15, 750 Hz, or about 3 MHz_ 

Try a test 

run before 

you buy 


To display a line of 80 characters in 
a 7 by 9 dot-matrix format would 
require about 800 dots per line 
and a video bandwidth of 12 MHz 
(18 MHz is not uncommon in ex­
pensive units ). 

Some of the video boards in this 
review generate acceptable images 
only on monitors. This means that 
buying an BO-column board may 
also necessitate the purchase of a 
monitor, unless yoi1 already have 
one with enougl1 resolution and 
bandwidth. Monitors are available 
through most computer dealers, but 
stick to name brands such as 
Hitachi, Amdek (fo1·merly known 
as Leedex), Motorola , NEC Horne 
Electronics. Panasonic, Zenith, etc. 

If you have a monitor but are im­
sure of its suitability for use with 
the board you have selected, try a 
test run in a dealer's showroom 
before you buy. Keep in mind that 
some of these BO-column boards use 
more of the video field, so the 
height and width controls may need 
to be adjusted. 

TEXAS INSTRUMENTS 
810/2 . . ..... . . . . . . . . .. $1299.00 
(Include• upper/ lower ca.a option) 

810/2 VfC/CP .... .. . . . $1499.00 
(lnclude• ull case. lom15 
control a. compre...00 pnnu 

LETTER QUALITY PRINTERS 

DIABLO 
•630 RO 

QUME NEC 
• SPRINT 9/45 • 7700 SERIES 

$1949.00 
• 630 KSR .•. CALL 

$1849.00 • 3500 SERIES 
CALL FOR OUR 

• 620 ...... . CALL •SPRINT 9/35 LOW PRICES 
• 1640 .. . ... CALL.. CALL FOR PRICE 

" PORTABLES SPECIAL" r £t-Y 
T.I. 745 •.••••.•..•• $1399.00 I~~TELETYPE 43 
T.I. 743KSR • ••....•. $849.00 l~Y $ 
*NEW 3M WHISPER WRITER I/ PF(1TL) 899.00 

CALL FOR PRICE! 



Don't gamble 

wilhyour 
bl1sinessl 

' 

Invest in an II 

"Okay, which entry-level, single­

user microcomputer should [own?" 

The BOS M System. 

"Which multi-user system should 

I own?" 

The BOS M System. 

"If I want a larger system with the 

u ltimate in performance and 

capacity, what should I own?" 

The BOSMSystem Multiprocessor. 

"How much more does it cost to 

own a single-user set-up and 

upgrade it, than to start with a 

larger system?" 

Not a penny more. 

"Can I have diskette, tape, and 

large rigid disk storage?'' 

Yes. 


Dealer and OEM 
Inquiries Welcome 

"How about reallygoodaccounting 

software?" 

The MBSr package (GL, AR, AP, 

PR, OE/INV, Sales Analysis- all 

in Cobol) is probably the best 

available on any system .. . this is 

one you have to see to believe. 

"How about Word Processing?" 

WordStari i.i , and others. 

"Can I run all the other software 

I've seen?" 

Yes, if it's CP/M* .. compatible, 

almost certainly! 

"Will I have to change the 

operating system when I expand?" 

No, with BOS/TURBODOS* 0 *, 

just upgrade it. 


"Well, this is important...will 

service be available when I need 

it?" 

Yes, with a large deale.r network, 

strategically placed maintenance 

depots, and fast factory repair 

tum-around. 

"Sounds grea ti But Isn' t it loo good 

to be true?" 

No ...and it's not even expensive! 

So, why take a chance with 

somebody else? 


"Okay, how can I get one?" 

Contact your dealer, systems 

house, or consultant - or call us 

toll-free! 


Business Operating Systems, Inc . 
2835 East Platte Avenue 
Colorado Springs, Colorado 80909 
In Colorado Call: (303) 634-1541 
Toll Free Number: 1-800-525-3898 

Clrcle 55 on Inquiry card TELEX 45-0647 BOS CSP 

AP PUCABU ttlOUStRY STANDAROS: $.UlO !£££896 • flS 2J2, HOLC, SCLC, A.ync, Sy1>c • CPfM : • • TURBODOS' •" • 8" iell MCloroid di•lr.o""'• AHSI XlfBS/1STop. C.1trtdge 

'Mloro But11a...Sot1•aa, fo c:r. • ..T,ado-rk oUCi.,ropro Int. Corp., Sao flalaol, CA • • • "8091-.•ed Trad.-rk of Di;illl R ...a1ch • '• • 'Soltwaro 2000, 1.D.,. 



Photo 1: Five 80-co/unm video-inter{ ace boards for the Apple // computer. The photos are Full- View 80 (1a) , Omnivision (lb) , 

Smartemr ( le). Sup'R'Terminal (ld) . and Videoterm (le). Features vary . but most users will need a video monitor to appreciate tl1e 

full quality of tlie displays µroduced. 

la ld 

l b 

le 

Atl the boards store the character-dot tables in a read­
only memory (ROM). Full-View 80, Sup'R'Terminal, and 
Videoterm allow an alternate character set to be selected 
from another ROM or from programmable memory. The 
a lternate character set can be used for foreign languages 
or for special graphics characters. This is an important 
feature when special character fonts are needed for word 
processing or a programming language such as APL. 

Compatibility 
In selecting a video board, software compatibility must 

be considered, particularly if you plan to use the board 

l e 

with off-the-shelf software packages. Many word-pro­
cessing packages are customized for specific 80-column 
boards. If you are already using a particular word proces­
sor, you may want to be sure that a version of that pro­
gram is available for the video board you intend to use. 
Most dealers can demonstrate the operation of programs 
with the video board. If a dealer is reluctant to demon­
strate a particular program running with a given video 
board, beware; there may be a problem with that com­
bination. 

Program-compatibility problems are usually the result 
of two conditions: difference in display size and dif­
ference in control functions. For example, HOME, VTAB 
(vertical tab), and INVERSE (black on white) commands 
are not supported by all the boards. None of the boards 
reviewed here supports the Flash Mode of the standard 
Apple II video display. All offer some support for Pascal. 

When the system is initially loaded, the Pascal-lan­
guage system examines interface-slot 3 for a peripheral 
card. If an interface card is present, the Pascal system at­
tempts to use that interface as its console device. The 
video boards, therefore, must be placed in slot 3 to be 
used with Pascal. All the boards support the Z80-based 
Microsoft Softcard and Digital Research's CP/M. Again, 
the board must be in slot 3 to be used. 
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Photo 2: Sample video displays of the five BO-column video-interface boards. Photos 2a through 2e correspond to the BO-column 
boards in pl1oto 1. 

2a 2c 

2b 

O"NIUISION 
! 11$~&'<>•+,-,10123456789:;<=>?

@RBCDEFGHIJKL"NOPQRSTUUUXYZ[\JA_ 
'abcdefghijklftnopqrstuuwxyz<:>~I 

When you shop for a video board, you must consider 
two areas of hardware compatiblity . The first is how the 
video signal fed to the monitor is switched between the 
video board and the Apple Il's normal display output. 
The second is how uppercase and lowercase characters 
are entered from the keyboard. 

Fu!J-View 80, Smarterm, and Videoterm support either 
a manual video-signal switch or a software video-signal 
switch . The software switch, however, requires modifica­
tion of the existing software because the BASIC com­
mands TEXT, GR, and HGR are not compatible with it. 
A similar problem is encountered with the Pascal Turtle­
graphics unit. The boards can, of course, be used with 
two video displays. If this is done, both monitors can 
display information at the same time. If color graphics or 
simultaneous high-resolution graphics and 24 by 80 text 
displays are desired, then two monitors must be used, 
and video switching is not a problem. 

The Apple II keyboard is a teletypewriter-compatible 
keyboard, but it does not generate all of the American 
Standard Code for Information Interchange (ASCll) 
character codes. In particular, the lowercase alphabetic 
characters and certain special characters, such as {, }, 
and L cannot be generated. The video boards use a con­
trol character, such as ESC A (two keystrokes, the 

2d 

SUP 1R1TERMIHAL 

l•lt"'()tt,-.10123456789:;{=}? 
~"""'1L.GHIJKlMHOPQRSTllVUXYl[\]A 
al<dcifghijkl1no~iqrstuvvXlJ1{:}~­

l 

2e 

ESCAPE key followed by an A key) or CTRL-A (one 
keystroke, CONTROL-A), to indicate that the subse­
quent character is uppercase. Two consecutive control 
characters toggle the keyboard into a shift-lock mode. 

Such conventions for shifting usually make those con­
trol characters unavailable for use by a program. All five 
boards support a hardware modification to the Apple II 
computer (which invalidates the warranty) that involves 
connecting the shift-key switch and the game-paddle con­
nector, pin 4. When this modification is performed, the 
shift key can be used as with a standard typewriter. 
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TEKMICROPROCESSOR 
DEVELOPMENT WORKSHOPS 

'S 
In a 5-day workshop you 'll loHow a microprocessor appflca11on 

lrom soltware development through PROM programming on lhe Tek­
tronix 8550 M!crocompu1er Deve~opment Lab 

II you work w1 h ed1lors and assemblers or compilers on a 
m1mcompu1er or ma1nlrame compuler. or you've used a developmenl 
sys1em for m1crocompu1ers. you· re already quahhed to learn how lhe 
8550 MDL supporls lhe design process. 

For schedules and c lass reg1s1ration for lhe Development Sys1em 
1n the Design Process Workshop 1n your area. camCustomer Tra1mng 
collecl at (503) 642-8951 

Tektronix 
COMMIHEO TO U lCUl(NCE 
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At a Glance 

Name 
Omniv1sion 

Use 
00-column v ideo-display imerrace ror the Apple JI or Apple u Plus 

Manufacturer 
The Computer Stop 
16919 Hawthorne Blvd. 
Lawndale. CA 90260 
{2 131 371-40 10 

Prh::e 
S295 

Features 
Character appearance: 5 by 7 dol matrix; inverse video; character 
generator rn prngrammable memory 

Software 
Software on disk. compatible with In teger and Applesoft BASIC 
Apple Pascal. and thf Microsoft Sotrcard; Applf cursor editing; 
suppms Pascal type-ahead buffer 

Hardware 
Motorola 6845 LSI circuit Jight·pen Input pan ; consumes 3 w ans 

Omnivision 
Computer Stop's Omnivision supersedes an earlier 

board known as Doublevision. The Omnivision board is, 
however, completely software compatible with the 
Doublevision. Omnivision is an 80-character video-dis­
play board and the only board reviewed here that does 
not have its software in ROM . The software drivers are 
supplied on 5 1/,-inch floppy disks, one for the standard 

' Apple disk operating system (005) and the other for the 
Pascal-language system. (The Pascal language driver is 
provided for an additional $25.) This means that a disk­
based computer is required for use of Omnivision. 
Because the software is loaded into user-programmable 
memory, rather than ROM, it can be changed easily. 

Omnivision supports a lowercase mode in which the 
ESC key is used to indicate that the next character is 
capitalized. The sequence ESC ESC enters the shift-lock 
mode. A hardware shift-key modification, where a wire 
is soldered to the Apple H's shift key at one end and at­
tached to the Omnivision card at the other, is supported. 
In addition, Omnivision supports the Microsoft Softcard. 

Characters are formed from S by 7 dot matrices with­
out lowercase descenders. Neither a software-controlled 
video-signal switch nor a manual switch is provided. 
Complete program listings are provided in the documen­
tation, which consists of a 60-page manual. 
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TEK MICROPROCESSOR 

DEVELOPME T WORKSHOPS 


LEARN 

p 

T· 
WARE 


N 
11 you re 1usl geu1ng 1n10 r111croprocessor software design and 

debugging . this 5-day wor~shop 1s 1ust your program 
You ·11 cover lhe development system's role in code design, as­

sembling. debl1gg1ng, sol lware execution on hardware and PROM 
p rogramming 

II all this sounds new to you. 11 won t a1 ter you gel a week of 
hands on experience 111 the basics of so fl ware design and debugging. 

For schedules and class reg1s tra11on for the So liware Design and 
Debugging w orkshop 111 your area. call Customer Tra ining co11ec1 al 
(503) 6-t2-B951 

Tektronix· 

At a Glance 

N ame 

Full-View 80 


Use 
80·column v1deo·d1splay interlace lor the Apple II or Apple If Plus 

M anufacturer 
B11 3 Computer Corporauon 
8 120 Penn Ave S. 
MinneetpOllS. MN 55431 
1612) 881-6955 

Price 
5379 

Fea tures 

Character appearance. S by 7. 7 by 9. or 8 by I 0 dot matnx. 

lowercase descenders; inverse video; character generator 1n 

EPROM; supports al!ern.ate character se t 1n EPROM /oplfon: 547) : 

graphics 


So f tware 

Software 1n ROM. compatible w1Lh Integer and AppJesoft BASIC. 

Apple Pascal. and lhe Microsor1 Sof tcard: Apple cursor ed1t1ng: 

suppons Pascal type-<the<td buffer 


Hardware 

Synerte 6545 LSI circuit : 1grn-pen input port; consumes 2.5 w <1 tts 


Full-View 80 
Full-View 80 from Bit 3 Computer Corp. has onboard 

control software, the latest version being revision 1.2. 
Software switching of the video signal is supported. 

Characters can be formed from 5 by 7, 7 by 9, or 5 by 9 
dot matrices (within an 8 by 10 dot framework ); how­
ever, the 7 by 9 format requires a higher-quality monitor . 
An optional erasable programmable read-only memory 
(EPROM} adapter that allows the user to define custom ­
character fonts is available for $47. Full-View 80's display 
fully supports the Pascal-language system and the Micro­
soft Softcard when used in slot 3. Pascal keypress and 
type-ahead functions also are supported . 

Full-View 80 supports the hardware shift-key modifica ­
tion. Without the keyboard modification, in the lower ­
case mode a CTRL-A is used to indicate that the next 
character is uppercase, whi le the sequence CTRL-A 
CTRL-A locks the keyboard in uppercase. 

Full-View 80 has escape codes for entering certain fre ­
quent ly used commands such as HOME, CATALOG, 
LOAD, and RUN with two keystrokes_ A stick-on legend 
for these codes is provided for the keyboard. Fu ll-View 
80 has a light-pen input, but a light-pen option is not of­
fered at this time . Also, a 60-Hz nonmaskable-interrupt 
source is available. This can be used to provide a clock in 
software. Full-View 80's screen memory can be read by 
programs. The documentation consists of a 37-page 
manual; no source code is given. 

Circle 313 on lnQulry card.~ 





Smarterm 
Advanced Logic Systems' Smarterm board has 

EPROM-based control software and supports software 
switching of the screen between video sources. Smarterm 
generates characters formed from 5 by 7 dot matrices 
with no lowercase descenders. W hen used in slot 3, 
Smarterm supports the Pascal system and the Microsoft 

At a Glance 

Name 

Smanerm 
 Softcard. Keypress and type-ahead are also maintained 

under Pascal. 
Use Smarterm supports the hardware shift-key modifica­SO-column v1deo-drsplciy inter!ace for rhe Apple Uor Apple II Plus 

tion. Without the shift-key modification, CTRL-A capi­
Manufacturer talizes the next character when the keyboard is in the 
Advanced Logic Sy5tems rnc. 

lowercase mode. CTRL-Z engages the shift-lock mode. Sulle I009. 49 I M.;icara Ave. 

SunnyvaJe. CA 94086 
 where the keyboard will remain until CTRL-A is entered. 
!408) 730-0306 Smarterm has a medium-resolution graphics mode (160 

elements horizontal by 72 elements vertical) . (Bas ically, Price 
each normal character field is divided into three rows and 
two columns. ) Smarterm can clear the screen, set the 

S360 

Features 
screen to bbck or white, plot points, draw lines, or drawChar<1c1er appearance: S by 7 dot marnx; inverse video. charac ter 


generator 1n EPROM; graphics 
 a graphics character at the current cursor position. T he 
documentation consists of a 47-page manual ; no source 

Software 

Software 1n ROM. compallble w1rn integer arid Appiesorr BASIC. 
 code is given. Smarterm is now distributed by Apple 
Apple Pascal. and the Microsoft Soflcard: Apple cursor ed1t1ng: Computer Inc. 
suppons Pascal rype·ahead buffer 

Sup'R'T erminal 

Synenek. 6545 LSI rncU1c: consumes 2.75 waus 

Hardware 

The Sup'R'Terminal board from M & R Enterprises has 
EPROM-based control software and genera tes characters 
formed from S by 8 dot matrices with true lowercase de­
scenders. Sup'R'Terminal's font tables are stored in pro­
grammable memory, rather than ROM. so they can be ~ 
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00000000000000000000000000000 Name 
Sup"R'Termin<1I 


ln111ractlve Mlcroware, Inc. 

ADALAB HARDWARE PACKS MORE POWER. . .for col~ectlng data and con· 


ADALAB Is a ema il lab compuler system wi th LARGE capabnltles from 

Use 
lrolllng your laboratory lnsllumonls. 11lncludosa12·bll analog voll•ge lnpul,a 80-column v1deo-Cl1splay 1ncerface for the Apple 11 or Apple II Plus12-bll anal09 vollaga oulput, edlgltal H n .. Input•, adlgllal con1rol oulpul•, a 

32-bll rell-Um• cloc~ and lwo 16-bll llmer•lcounl••• . . All ON A SINGLE 

APPLE INTERFACE CARDI 
 Manufacturer 


'0UICKl/O SOFTWARE MAKES IT EASY • •.Slmpl• command• ln BASIC give 
 M & R Enrerpmes
you control ol all hardware lea lures ol A.DAL.AB. S•mpl• progr•m• 11'\d HIY·IO· 

ult m1nu1l1 wlii &Pable you to star I using your AOALAB eye1em t ight away. Ad· 
 Suite E. 285 Soorance 

dltlooal 1ol1war• for l•boralory appllcallon• Is avallabl11 al exlra cosL A oom­
 Sunnyvale. CA 9'1086 

pfolo HIMHt dl1gno1llc progr1m Is Included lo assure you lhal all ol lhe hard ­
 /4081 738-3772 
ware Is worltlng pioperly and accuralely. 

A • SHH Um• by ellmlnallng manual calculations. Price 
0 • Is HIY lo UH b11cause the manua ls and sollwar11 are complelo and well S375written.

A • StvH monay by adding convenience and utlllly to older ln elluments. 

L • Has a grHI m•mory 10 stor e and organize &xperlmenlal data. 
 Features
A • la v.r..tll•; It works with man y dlfl&rnnt Instruments. 
 Cl"laracter appear, nee 5 by 8 dm marnx. lowercase descenders: 
B• Is mor• accur•l• than a meter or chart recording. 

rnverse video; characler generator in programmable memory: sup­• Is lully 1upportad by a dedlcled 1eam o f scientists . 

ports up to ten alternate character sets: graphrcs
GAEA T PRtc'EIPERFORM ANCE. .•lhe ADALAB Add,on Pack•ll• w ith lnler· 

l ace card, cables, sell-teal module, OUICKl/OTM software a.ml manuals Is 
available today tor ONLY $495. Software 


Put a complele, reU1bl• C•ompuler •Y•ltm In your iabOlatory FOR ONLY 
 SoHw<ire In ROM. compat ible with Integer and Applesoft BASIC. 

$3295, Including a 48K APPLE 11+• computer, disk d<ive, graphics/tut prlnler, 
 Apple Pascal. and 1he Microsort SoftcarCl: Apple cursor editing. 
video monllor and AOALAB Add -on Package. supports Pascal type·ahead burfer 

Send lor FREE hardware and software b1oc11u1es or enclose $10 '°' com· 

plele manuals. For l••lHI Hnlc•. call In your VISA./Mul er Card order NOW. 

Dealer Inquiries lnvltedl 
 Hardware• Trademilr s of AppleComp.uier. c. 

Motorola 6845 LSI circuit: consumes 4 .5 wat ts •m• INTERACTIVE MICROWARE, INC.

I w• P.O. Box 771, Dept. B State Colle11e, PA 16801 


CALL (814) 238•8294 for IMMEDIATE ACTION 
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At a Glance 

Name 
Videoterm 

Use 
80·coJumn video·d1sp,ay inter face for the Apple II o r Apple r' Prus 

Manufacturer 
V1dex 
897 Grant Ave. 
Corvallrs. OR 97330 
1503, 758·0521 

Price 
5345 

Features 
Character appearance: 7 by 9 dot mawx. lowercase descenders: 
inverse v1C1eo 111ardw1red): character gener<1cor in EPROM: sup­
ports alternate character set 1n EPROM jopnon: 539); graphics 

Software 
Software 1n ROM compcit1b~ with Integer and Applesoft BASIC. 
Apple Pascar. and the Mrcrosoft Sof tcard; Apple cursor ed1ung: 
supports Pasc<1I type-ahe<1d buffer 

Hardware 
Motorola 6845 LSJ Clfcu1t: light-pen rnput port: co nsumes 2.75 
WClltS 

changed easily under program control. Up to ten alter­
nate character fonts for languages and graphics are sup­
ported. 

Sup'R'Terminal does not support software switching of 
the video display between the Apple II and its video 
sources. A manual video switch is not included. 
Sup'RTerminal has a special video-balance circuit adjust­
ment that improves the appearance of characters on low­
resolution monitors. This circuit tends to correct the dif­
ference in intensity between vertical and horizontal lines 
in a character. 

When used in slot 3, Sup'R'Terminal supports the 
Pascal system and the Microsoft Softcard . M & R Enter­
prises supplies the source code to provide keypress and 
type-ahead support for the Pascal system. 

Sup'RTerminal supports the hardware shift-key modi­
fication. Without the shift-key modification, CTRL-A 
capitalizes the next character when the keyboard is in 
lowercase mode . CTRL-A CTRL-A causes the keyboard 
to enter a shift-lock mode. 

Sup'R'Terminal attaches to the Apple II computer in 
two places. The main board is inserted into a peripheral 
slot, while a second, smaller board, which is connected to 
Sup 'RTerminal by a four-wire cable, is inserted in inte­
grated-circuit location C2. (The C2 integrated circuit 
must be removed from the Apple motherboard and 
plugged into the small board.) The documentation con­

-·•••:•.•••1• 1••••••1·1-..••1••-•••• ••-u•••••••••·••••-• -•1111·•••••1111a111111-1••-•••••11111.n1•••••••-••••••••-•:11••••••••••••••••••=•••••••••-••••••••••••••••11e:11'1a1111:111<11 ·11111111•••••••11-11•1•1·ut•••••••••••••••••••••••••••-H•••••••~ 

!
i 

Watch us evolve HERE!! I
i 

: ; 

i Finally, a blend of all three generations of MICROCOMPUTERS: !! (ALL SYSTEMS INTERFACE WITH EACH OTHER) !=• 

PRC-851 
*8-B!T PROCESSOR 
*REMOTE RF DATA LI TK 
*BASIC COMPILER 
*BK ROM 
*!6K RAM AREA 
*REMOTE PERIPHERAL CO TROL 
*BUILT-I MODEM 1200 BAUD 
*SOFfWARE MODULES 
•ONE USER CAPACITY 
*UP TO M K ROM AREA 
*HUMA INTERFACE TERMINAL 
POCKET SIZED 

RETAIL $934.95 

RM-MS 1686 
* 16-BIT PROCESSOR 
*REMOTE RF DATA LINK & BUS 
*EDOIE-86 OPERA TING SYS. 
*JZK ROM 
*128K RAM AREA 
*DISK DRIVE & VIDEO INTERFACE 
*BUilT-1 MODEM 1200 BAUD 
*FOUR LA CUAGE LINKI G 
*THIRTY USER CAPACITY 
*I MB RAM OPERATl C AREA 
>t<COMPUTING LINK FOR POCKET 
U ITS AND MAINFRAME 

RETAIL $3, 795.00 

µM 32/272 
! 

*JZ-BIT GDP : 
*INTERFACE PROCESSOR :-:f 
*ADNM PROGRAMMI G 
•J2K ROM 

*Z56K RAM OBJECTS ~ 

*IOMB HARD DlSK UMB FLOPPY! 

* VIDEO COLOR DOT BY DOT i 

*OBJECT ORIE TED j 

*250 USER CAPACITY @ 


RETAIL $24, 145.oo 

DEALERIDJSTRJBUTOR JNQUJRIES INVITED!!! CONTACT: 

l 
:Remote Evolutionary Computers, Inc. i 

Route 16; P.O. Box 105, Lebanon, Tennessee 37087 

ADA iJ a {rad.mark oj E::'::· • . U.S. Oepc. of Deffnie 
(A DA Joi nr Program Of/ice) 

• ••H••••HtlHol•••HHH•••••HHHlllllllllHl lllHlllHlllHH••• •H-•••-H•••••HIH••••n•••HHIH••••••••HIHIH•llUllH•Hllt•Hlll-IH•••Htl ................... u ................. u ................................................. .: 
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lldckJnaare 
av.. 
lmneidlat.ely: 
• 2 Dual Headed "° ltack Drives - (appears as 

la.tr) MOK of storaQe. software patch, easy 
Internal mQunl . $630.00 

• Combo card - Parallel prlnlet A5Yl'1C 

llOftware. $149.00 
• Apparat Oame Diskette ­

$24.95 
·Clockcalendar - reatUJes 
se~. minutes. hours. day or 
week.. date. month and yeat 
backup ball.cry; leap year and 
crystal time base. $129.00 

$499.00, 
- $575.00. MX·lOO ­

$775.00 
·Verbatim Datallle 

Dlskettes ­ (5-114" 40 track. 
box or ioJ$24.95 

communkallon (R.5-2'52), and clock calenelar 
lu nctlom1, uses only one slot. $2 79.00 

• 1 Single tteaded 40 'll'ack Drives - 320K of 
disk storage. easy lnternal mount. $450.00 

• 48K addlllo al RAM - 27 chips plug Into 
master PC board $75.00 

•Add-on Memory card - (uses 64K dynamic 
MM chips). 64K - $425.00, 128K ­
$525.00, 192K - $625.00, 256K - $725.00 

·Prom Blaster - Programs most 1K to 4K 
El'ROMS ol 25XX and 27XX slngle or 
multlvoltage. personallty modules. read/write 

• f>rololype Card - 3.5 by 8 Inch wlrewrap 
hokls 150-14 pin dips. $29.95 

• f\OB Color Monitors - Includes cable. 16 
colormodlllcatlons. nr;c - $L095.00, 
AMDEK - $899.00, TfCO - $699.00. 

• ;'lrd and 4th Add-on Drives - Expansion 
cabinet and ll'IM compallble drives, cabinet 
and l drl\'e - $499.00, two drl\'es - $749.00 

• 64K Hardware Prlnt·Spooler - Parallel printer 
adapter, buffers l3 minutes of output at 60 
characters/second. $399.00. 

·EPSON MX Printers - MX·BO (with dot 

• 16K Memory Kits (9 chips) ­
$25.00 

• 5.114• Flip-Sort - $21.95 
• 5·114• f'lastlc Library Case - $1.95 

Apparal will c.onllnue to develop add-on 
products for your IBM Personal Computer. Call 
today for more Information. Dealer Inquiries 
welcome. ..
(303) 741-1778 
ll'ltt Ptt""..onal Computer l • a b'lldcmarK o f lllM . .,

&'-Apparat,lnc. 
440 I So. ll!marac f"arkway. Denver. CO 80237 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 
Circle 22 on inquiry card. 

P 03) 741 · 1778 



sists of a 29-page manua l that does not contain the firm­
ware source code but does have many sample BASIC and 
Pascal programs. One interesting BASIC program con­
verts cont rol codes for Apple II Applesoft programs to 
the control codes required by Sup'R'Terminal. 

Videoterm 
Videx's Videoterm board supports software switching 

of the video display as a $35 option; in addition, a man­
ua l video switch is available for $19. The board has a 
light-pen input and supports an optional alternate char­
acter-generator EPROM ($39) of which several are avail ­
able . (A special half-intensity character generator gave 
particularly good resu lts on several monitors during my 
tests .) Characters are generated from a 7 by 9 dot matrix, 
and lowercase letters have true descenders. 

When used in slot 3, Videoterm is compatible with the 
Pascal system and the Microsoft Softcard. Without the 
Videx Enhancer II (which, among other th ings, modifies 
the Apple keyboard to allow the shift key to work ). 
CTRL-A is used to toggle between the lowercase and up­
percase modes. H the video-switching option is installed, 
the standard single-wire shift-key modification to the 
Apple keyboard allows Videoterm to recognize both up­

percase and lowercase letters via the sh ift key. 
The documentation consists of a 141-page manual that 

includes firmware source code, many programming ex­
amples, and schematics of the board. 

Conclusions 
Which board should you buy? Unfortunately, the deci­

sion is not an easy one because no board outshines the 
others when all features are considered. I recommend 
that you have the entire package you intend to use dem­
onstrated, including the display board, monitor, soft­
ware, and other peripherals. Failure to consider all the 
components as a unit could lead to additional expendi ­
tures for a monitor and software updates. The newer 
boards (i.e .. Full-View 80 and Smarterm) feature soft­
ware-controlled video-source switching. This feature of ­
fers greater user convenience because multiple monitors 
or manual switches are not required. Having to flip a 
switch, and not knowing when, can be a source of confu­
sion for the novice . Videoterm's half-intensity character­
generator EPROM offered one of the most legible charac­
ter sets of all the boards tested. The final choice. of 
course, is yours. You will be most successful if you have 
your retailer demonstrate the entire system . • 

More Apple 

80-Column Boards 


Gregg Williams 

Senior Edit.or 


Two new Apple 80-column boards have recently been 
introduced. Here's a brief look at both of them. 

Vision-80 
Vista's Vision-BO board for the Apple (originally de­

signed in Australia) is a very refined 80-column board. ln 
fact , I've seen the Videoterm, Omnivision, Vision-80, 
Full-View 80, and Wizard-80 boards, and I'm most im­
pressed with the Vision-80 because of the many things it 
does. Its two most interesting features are the retention of 
standard Apple commands associated with manipulating 
the 40-column Apple II text window and its ability to be 
used as an intelligent terminal. 

First.. the prosaic stuff. Vision-80 (see photo la, page 
268) supports most Apple peripherals, including the 
Apple Pascal card and the Microsoft Softcard. Vision-80 
must be placed in Apple slot number 3. Its software is in 
erasable programmable read-only memory (EPROM ), al­
though the source code for it is not given in the documen­
tation. It supports a shift-key modification that allows 
the Apple keyboard to produce both uppercase and 
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lowercase letters, but there is no provision for toggling 
between uppercase or lowercase if the shift-key modifica ­
tion is not made. The video monitor connected to the 
Vision-80 can display the 80-column screen or the stan­
dard 40-column text and low-resolution or high-resolu ­
tion graphics screens under software control. The charac­
ters are formed in a large 9 by 10 grid (see photo lb). 

One of the problems with all of the 80-column boards 
except Vision-80 is that they do not respond properly to 
many of the text-screen manipulation commands com­
mon to many Applesoft and Integer BASIC programs. 
This means, for example, that when you use 80-column 
video board X with a given program, you may have to go 
into that program and replace, say, all occurrences of the 
HOME command with PRINT CHR$(25) because that 
is what board X recognizes as a command to clear the text 
screen and home the video cursor. Vision-80 does not re­
spond to all text-screen manipulation commands used by 
the Apple, but it does respond to far more than any other 
board . The commands it responds to include HOME, 
TEXT, GR, HGR, HGR2, POKEs to the text-window 



from the 8 bit 6809 microprocessor allowing it to 

outperform many 16 bit systems 


With the UniFLEX'" Operating System, the 
8 bit 6809 microprocessor can 
perform as well as larger CPUs in a multi­
user, multi-tasking environment. 

Independentlydeveloped from the 
ground up, UniFLEX"' closely models the 
features found in the UNIX"' Operating 
System. And In two years ofuse. UniFLEX"' 
has proven the abilities of the 6809 to 
perform large system I unctions when 
Incorporated Into a properly designed 
mainframe. 

Some ofthe features supported include: 
•full multi-user, multi-tasking capabilities 
• hierarchical file systems 
• device independent 1/0 
• lour Gigabyte diskcapacities 
• full file protection 
• inter-task communication via pipes 
• l/Oredlrection 
• task swapping forettlclent memory 

usage 
• full random-access files 
• comprehenSive shell command 

language 
• foreground-background jobs 
• electronic moll and printer spooling 
• system accounting facilities 

The support software currently available 
for use underUniFLEX'" is extensive. 
A sampling of the programs available 
Includes: 
• native C complier (full 

Implementation) 
• native Pascal compiler 
• FORTRAN 77 ANSI Subset compiler 
• COBOLcompilerwith ISAMfiles,Report 

Writer& Sort/Merge 
• Extended BASIC interpreter 
• Extended BASIC precompller 
• text editing and processing software 
•enhanced printer spooler 
• variety ofabsolute and relocatable 

assemblers 
• debug and diagnostic packages 

Technical Systems Consultants. Inc. also 
offers a line of single user FLEX'" software 
products for 6800 and 6809 processors. 
For those having an absolute need fora 
16 bit processor, UniFLEX'" will be avail­
able through OEM licensing arrange­
ments for the 68000 microprocessor. 
Please coll or write for additional 
information on individual products or 
OEM licensing arrangements. 

UNIX'" Isa trademark otaenloborotorles. 

FLEX '" ond Uni REX'" ore trodemorks onechnicol 

Systems Consuttonts, Inc. 


L~ technical 1y!l:em1
con1ultont1.1nc. 

111 Pro..!d ence Rood 

Chopet Hii i, North Corollno 27514 

(919) 493-1451 



Send today for our NEW full-color 
56-page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 

Photo 1: The Vision-BO board (1a) a11d video disµlay ( lb) . 

la 

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 i + 800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

I 	 Ple.:11:.t 'U'" .:s n-e ... ~o-m 111tt"r lo1m~ c .11l.al Oog 10..----------...,

I

I COMP ANY I 
STREET

I I
CU Y. Sl ;i.l E ilna ZIPI I
P- HONf_______ 

I Har•~•t< •M Sol<w.l,. h<"'O •••3 	 I 

L:_ _co=terFormscoo:·~ 
78 Hollis Streel. Gro!on, Massachusetts 0 14 71 

A divis ion o I New England Business Service. Inc. 
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values in memory locations 32 through 35, ESCAPE 
SHIFT -P (same as HOME). ESCAPE E or CHR$(29) 
(clear to end-of-line), ESCAPE F or CHR$(11) (clear to 
end-of-page). TAB, HTAB, VTAB. INVERSE, NORMAL. 
the cursor movement and copying keys (right-arrow, left ­
arrow, ESCAPE A through ESCAPE D. and ESCAPE 
followed by I, J, K, or Ml. and CONTROL-S for stop­
ping output to the video screen . In addition, you can 
sw itch between text and graphics screens under software 
control and you have a choice of six cursors (cursor shape 
can be either a block or an underline and it can be slow, 
fast, or no blink, a total of six combinations). 

An interesting feature of the card is that it can be used 
with an acoustic modem and either the Apple Communi ­
cations Card or the California Computer Systems Serial 
Card to make an intelligent terminal that can operate at 
data rates of up to 1800 bits per second . With a 48K-byte 
disk-based Apple, all avai lable memory (about 33K 
bytes) can be used as a text buffer to store incoming data. 
Within the "communication option" (as it 's called), the 
board can communicate with the disk operating system 
(DOS), which allows the saving and transmitting of fi les. 
If the remote computer is another Apple II with a 
Vision-80 board, your Apple can control itself and the 
remote Apple- potentially a powerful feature. The only 
thing bad that can be said about this feature is that it is 
not an option on the board. I'm sure it adds to the board's 
$395 price tag, and you may not want to pay for it if you 
do not need communications capabilities or if you al­
ready have them (e.g., in a Hayes Micromodem, which is 
incompatible with Vision-80) . 





P hoto 2: The Wiz:ard-80 board (2a) and video disµ lay (2b). 
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TELEPHONE 

VOICE RESPONSE 


The Vm interactive voice synthesizer 
with telephone interface is an Apple 11 or IBM Personal 

Compu ter® compatible. low-cost , solution lo remote 
data base access arrangements. 

V 100-A 

• Direct telephone connection, auto-dia l/answer 
• Touch-tone generation and detection 
• Includes 1000word, LPC allophone vocabulary 
• Soflware for sentence/ l1brarycons1ructlon 
• h pandable wi th 300(~150) o r1J00tS49S) hig h 

quality LPC words 

WOO(j'if ©@OOt?@OO&'ii'O@OO 
2405 Qume Dr. , San lose , CA 95131 

(408) 942-1037 

Wizard-80 
Wesper Micro Systems' Wizard-80 board is an ade­

quate 80-column board, but it has a few problems and 
lacks any outstanding characteristics that would distin­
guish it from many other Apple 80-column boards . One 
nice feature is the "medium-resolution" style of black­
and-white pixel graphics that the board offers. Each char­
acter can be divided horizontally into three square pixels, 
giving a reso lution of 72 rows of 80 pixels each. How­
ever, the Smarterm offers the same kind of graphics, but 
with higher reso lution: 72 by 160. 

The prosaic stuff is as follows. Wizard-80 (see photo 
2a) supports most Apple peripherals, including Apple 
Pascal a nd the Microsoft Sof tcard; to work with them, 
the card should be placed in Apple slot number 3. Its soft­
ware is in EPROM, and the source code is provided in the 
documentation (a long with a schematic of the board ). 
The board allows shifting between uppercase and lower­
case letters with a CONTROL-A, but it has no provision 
for working from the shift key. There is no provision for 
mechanically or electrically switching the 40- and 80-col­
umn displays to the same monitor. Characters are formed 
in a 7 by 9 grid (see photo 2b}, and the board can display 
either 18 or 24 lines of 80 characters each; the 18-line 
mode is a good feature that often makes text more 
readable. 

Wizard-80 has some interesti ng fea tures, includi ng the 
medium-resolution graphics I mentioned and a set of 16 
geometric characters that can be used to draw lines, 
corners, and grids (e.g., to draw the outline of a sheet of 
paper)_ It allows in verse video and some of the text­
sc reen manipulation commands used in Applesoft and In-

At a Glance 

Name 
V1s1on-80 

Use 
80-corumn vieleo-d1splay rnterface ror the Apple II or Apple Plus 

Manufacturer 
Vista Computer Company 
1317 fast Edinger 
Santa Ana. CA 92705 
p 14/ 953·0523 

Price 
$375 

Features 
Character appearance· 9 by 10 dot matrix. inverse video: 
character generator rn EPROM 

Software 
~tware 1n EPROM. compatrb e with Integer and Applesolt BASIC. 
Microsoft Sofrcard. and Apple Pascal: supports Apple cursor editing 
and most Apple screen·man1pul.;tt1on comm.;tnds 

Hardware 
H1tachr HD46505 LSI circuit 
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At a Glance 

Name 
Wizard· BO 

Use 
BO·column video-display interface for the Apple rr or Apple " Plus 

Manufacturer 
w esper Micro Systems 
14321 New Myford Rd. 
Tustrn. CA 92680 
1714/ 730·6250 

Price 
S295 

Features 
Ch<Jr<1cte1 appe<1r<1nce: 7 by 9 dol matrrx: inverse vrdeo; ch;;ir<Jcter 
gener;;itor rn EPROM 

Software 
Software 1n EPRO , comp<1trble with ln.teger and Applesoft BASIC, 
Muosoft Softcard. and App e Pascal 

Hardware 
Uses Hi1ach1 HD46SOS LSI c1rcu1t 

teger BASIC programs, including ESCAPE SHIFT-P (to 
clear the screen and home the cursor); ESCAPE E and 
ESCAPE F (or CHR$(29) and CHR$(11 )) to clear to end­
of-line and end-of-screen, respectively; CONTROL-$ to 
stop video output; right-arrow, left-arrow; and ESCAPE 
A through ESCAPE D to control the cursor. One Feature 
not found on some other 80-column boards is a goto-xy 
control code that le ts you position the cursor anywhere 
on the screen under program control. 

Two program bugs were found in the Wizard-80 
board. The firs t is that the board does not respond to one 

of the two codes that are supposed to move the cursor up. 
T he board responds to ESCAPE D (as does the unaug­
mented Apple JI) , but it doesn't respond to CONTROL­
SHIFT-0 (as stated in the manua l). The second bug 
occurs when you SA VE or DELETE a command to the 
disk- the board does not go to the followi ng line to 
receive your next command but , rather, receives it on the 
same line. Although the Apple does not malfunction 
because of this. it is a bug that is definitely there. (T he 
board was tested on two different revisions of the Apple 
ll to verify the validity of these bugs.) 

The most serious flaw of the Wizard-80 is too many 
poor design decisions related to human interaction with 
the keyboard (which, after all, is the major way that you 
interact with y our Apple ). Of the 16 geometric shapes 
available from the board, four are not available from an 
unmodified Apple keyboard (a lthough they are available 
if your Apple has one of several "extender" boards that 
add features to the keyboard); these shapes are available 
only through program control (e .g., through the CHR$ 
fu nction in BASIC). 

Another problem is the cursor control keys. It is to 
Wesper Micro Systems' credit that the board responds to 
the standard Apple ESCAPE A through ESCAPE D keys 
(each a two-keystroke sequence), but the more conve­
nient ESCAPE followed by I, J, K, or M method was not 
implemented (the four letters fo rm a diamond shape that 
indica tes the direction of cursor movement). Wesper did 
implement control keys to do cursor movement, but 
chose CO TROL-SHIFT-0 for cursor-up, CONTROL-U 
for cursor-right, CO TROL-J for cursor-down, and 
CONTROL-H for cursor-left. If you look at the relative 
layout of those keys on the keyboard, you'll see that they 
bear no relation to the cursor-movement direction. I 
believe that here, as in severa l other places, the designer 
was more concerned with making the board easy to im­
plement than with mak ing it easy to use. • 

Industrial 
marketing
problems? 

Regardless of what marketplace you 
are staking out, its position or size, we 
can help you draw a precise c ircle 
around it. 

Why? Because as the lead ing 
business /technical/p rofessional publ ish ­
ing company, we probably already know 
your market and can appty our eKpertise 
to your research needs. 

Give us a call. Phone Ann Graham­
Hannon at 212·997-6401 or write her as 
Director. Marketing Research, McGraw· 
Hilt Research, 1221 Avenue of the 
Americas, New York. NY 10020. 

Call 
McGraw·Hill 
Research 
~,,~ 

1tn~11 
If 11 '• a marketing re1earc.h problem, 

we probabl~ pioneered the aolutlon. 
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• 64K internal memory. • Up to 1.5 
Megabytes of dual disk storage - easily 

expandable to 10 Megabytes. • Twin RS-232 serial 
ports. • A CP /Mt disk operating system. • Two 4 MHZ 

ZBOA Processors for faster response. • A Full 80 x 24 line 
display on a 12-inch non-glare screen. • Optional graphics capability. 

N™SUPE~B 
It used to be that buying a microcomputer was a simple 

task. There were only two or three manufacturers offering 
them and comparing prices and specifications was easy to do. 
Today, lntertec is no longer one of a handful of micro· 
computer vendors trying to attract your attention, but. . . we 
think we're still the best. And for a good reason. 

Consider pricing. Our customers tell us we're still the 
price/performance leader in single-user and multi·user micro­
computer systems. Ask around. Most folks (and even some 
manufacturers) will concede that poinL What a lot of people 

do not know is that lntertec may very well offer the best 
customer protection programs in the industry. What is 
customer protection? It's a totally new, comprehensive 
product and customer support program which virtually 
guarantees your long term satisfaction with every new 
lntertec product you buy. It means that if you are not satisfied 
with your lntertec purchase, you can get your money back at 
any time during the original factory warranty."' Or, in the 
unlikely event your equipment should become inoperative 
during the first few weeks of the warranty period, we will 



FEATURES 
• True multi-user capability - network 
up to 255 users. • Up to I .5 Million bytes of 
local, off-line user storage. • Four models of user 
workstations available. • 64K Internal memory in each 
workstation. • A CP/Mt operating system. 
• I 0 - 384 Megabytes of auxiliary disk storage. 

coMPUsrARTM 
replace it for you! And we'll even provide a reimbursement 
allowance to cover your cost of returning the system to us. 

Go ahead. Review the pricing and performance specifi. 
cations of all the microcomputers available today. We think 
you'll agree with us .. . ours are slill the best! If you want 
uncompromised performance, competitive pricing, sophisti· 
cated expandable products and just plain peace-of-mind, 
you'll want lntertec. 

Ask your dealer about lntertec's SuperBrain and 
CornpuStar microcomputer systema. Or, call or write us at the 

address below and get more information on today's best 
values in single and multi-user microcomputer systems. 

J~~fXTEC 
.... ..._SYSTEMS@ 
2300 Broad River Rd./Columbia , SC 29210 
(803) 798-9100/TWX: 810-666-2115 

TCPIM11 • ~ ............,. DlliUI "-rdl. lu. Clrcle 213 on Inquiry card. 




More Maze Building 

A Pascal program to generate mazes 

efficiently on a printer. 


A maze may look incredibly com­
plex, yet it must satisfy just three sim­
ple conditions. The maze must have 
only one starting point and one end­
ing point. All points in the maze must 
be accessible from the starting point. 
And there must be only one path 
from the start to the finish. (For a 
discussion of the theory behind maze 
building, see "How to Build a Maze, " 
by David Ma tuszek, in the 
(December 1981 BYTE, page 190.) 

This article presents a complete 
program, written in Pascal, to 
generate mazes on a printer. The pro­
gram is efficient in terms of speed and 
memory requirements and may read­
ily be modified to create different 
kinds of traditional random mazes. 

To understand the program, we 
must first examine traditional mazes 
with a view toward the efficient 
storage of a maze within a computer. 
Each maze is a certa in number of 
"cells" wide and high. A standard cell 
has four sides and looks like this: 

+ -- + 
I I 
+-- + 

Because the top and left sides of each 
cell are the bottom and right sides of 
some other cell, we consider only the 
bottom a nd right sides fo r our pur­
poses here. We then consider each cell 
as a matrix position in matrix M. 
Since we are concerned with only two 
sides, only four different combina­
tions of open/closed sets of cell sides 
are possible: 
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+ . + + . + + .. + + . . + 
I 

+ + + + +--+ +--+ 
1 2 3 4 

The dots indicate "don't care" sides of 
the cell. 

These are the four possible com­
binations of openings a cell can have 
and are thus the four possible values a 
cell can achieve. We are also going to 
define a fifth value, that of zero or 
"no value." Such a cell is in a pristine 
or "frontier" state- it has yet to be 
touched by the program. 

To Create a Maze 
First, a starting position must be 

created. Since both the start and stop 
position are immaterial, this merely 
amounts to printing the word START 
and a line of " - - +" with one 
opening. 

The program in listing 1 starts at an 
arbitrary position in the maze: the 
upper left cell. Note that this is not 
the upper left cell of the matrix; it is 
rather the M[l, 1] cell, assuming 
subscripts of zero are allowed. MIO,OI 
would be the actual upper left cell, 
but this is part of the boundary 
described later. The program then 
tests the cells around it, searching for 
frontier cells. Since there are four 
directions out of any cell, there are 2• 
or 16 possible combinations of direc­
tions available, which may or may 
not open onto a frontier cell. The two 
special conditions are: it is not possi­
ble for all neighboring cells to be 

fro ntier {we had to get to this cell 
somehow, thus making the previous 
cell nonfrontier); and if it is not possi­
ble to go in any direction, the path we 
were creating has come to a dead 
end-we are stuck. 

The first of the nested CASE 
statements in listing 1 takes one of the 
14 remain ing poss ible combinations 
of directions {it picks randomly) and 
goes in that direction, making the cell 
it is moving into nonfrontier. And so 
the program winds its way through 
the matrix, "cutting" a path through 
the frontier cells as it does so. Sooner 
or later that path will curl up on 
itself , reaching a point where there 
are no frontier cells surrounding it. 

When this happens, that cell is 
vacated, and the program goes back 
to the arbitrary star ting cell (the up­
per left) and once again tests for fron­
tier cells surrounding it. If there is 
one, the program once again takes 
off, blazing a trail through the fron­
tier until it curls up and cannot con­
tinue. Once aga in, the system returns 
to the upper left cell and tests for 
frontier cells surrounding it. This can 
happen only a maximum of twice for 
the upper left cell; after that the pro­
gram is stuck indeed. 

So the program moves one cell to 
the right of the upper left cell and 
starts all over again, testing for fron­
tier cells around it. Once again, this 
can happen only twice, and thus the 
program continues until it reaches the 
right-hand end of the line. Note that 
this is the only case where the pro­
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ACCESSORIES 

At Consumer Computers we're ••perts In charges on prepaid cuh orders (wllh 
the business ol selling computer products dastlnallons In lhe conllnantal US). Wa ac· 
by mill. We hove become one of lhe leaders capt ma]or credll cards for your con••· 
not only because our prices ere better. but nlenca. II Iha product you receive Is defec· 
becauu of the reputation we' we worked Uve, even up lo 30 days alter you purchase 
hard to earn. Over lhe years we hewe learn· It, wa'11 repair or replace II and pay tor ship· 
ed what you, the customer, want and noed ping back to you. 
from 1 mall order company. II wo oiler any Consumer Computers corefully selecls 
merchandise lhal you're In the markol for , lhe hardware and software II offers lo In· 
you should seriously compare whal we sure th al quality Is maintained In everything 
have to offer over the others. Hara are Just a we sell. Our atlenllon lo quality Is why we 
few of the reasons. can sland behind our policy, because we 

Our helpful selespoople are prep11ed lo stand behind our products. 
meet any currently advorllsod price on You'll never regret becoming 1 member ol 
1nylhlng we sell (call lor dolalls..Jl's Toll our growing cu!.tomer family. You have our 
Free!I. We pey shipping and Insurance word . 
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VICICEE·..:9 lnlarlact 1111 :Ultn C(lmm11n'lcalo1 Ctbta "'JM S. 1!iFOR FREE 	 V\c.mon MtclWie l. •11; Mon lh:ir S.• J ll< AAM Ea:p.tMitt tor W'IC·:ilO ... 

\llC S11:Po1 r EJ11:1an.dtr S54 IK A.AM E1:pa1111on tor Vl(·2:0 ...
CATALOG .,, 	 $145VIC AS232C hrmln11 l11lat l•c• 

Otdlrlnig lllfC11nt11Uon: Phana ord., 1 1111111; ~ISA, MA5TER· COMING SOON ! 
CARD, A.MEJUC AN EXPR[5S., DHofER"S CLUI, CAfll1E 

BLANC.He. t11n.lr. wlra lranalu, cHhl.ar'• £1• ce1tllled c.~1clt , - ...
Send Order• to t ,.,.,Y ".J-~~··~ 
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 D SBORNE(5©0V0!]1iiil@fj'
ti111dllft11 and tl\t&Jt111c1 [minimum U.DO~ C• • ror11la 

r11ld""'" ••d 1% H I•• ••111 . fOl'•lg"CUllCmtrl °'IHH call 

or writ• rm ahtpplnv lf'llorm1D011 Hd c.htrigH. 0£M'a. ri 
 (5@liiii:{~)(l!J{f@[f0 Mail Order 
a1111111ona 111d c0tpctl"•tlo1t• p.tt.aH H l"ldl let • • 1IUl'f! 

~oltllon AU aq~menl la aubjt<I lo prk:1 d''l•nga a n.i 8 338 Center Drive 

, ...l,.blU~y wllhou l nol1ce. A ll •qLll ~mMl if,,•• 1ndcom· 

p111• • Ul'll t1nanu" C:lutt r' 1 •atr1My 4w1u1 • 1 10 Ol'lll~ 
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listing 1: Tlze maze-builder µrogram. written i11 UCSD Pascal. 

{$G+} 

{2/28/80}

PROGRAM MAZE; 

LABEL 190,210,500; 

CONST H = lO;W = 23; 

VAR Q,Z,A,B,I,J,X:INTEGER; 


M:ARRAY [0 •• 11,0 •• 24) OF INTEGER; 

SEED:REAL; 


PROCEDURE L150;BEGIN 
M[I,J]:=M [I,J]-1; J:=J+l; M[ l,J]:=4; Q:=O; ENDr 

PROCEDURE L380;BEGIN 
J:=J-1; M[I,J]:=3; Q:=O; END; 

PROCEDURE L420;BEGIN 
M[I,J] :=M[I,J)-2; I:=I+l; M[I,J] :=4; Q:=O; END; 

PROCEDURE L470;BEGIN 
I : =I -1 ; M [ I , J ] : = 2 ; Q : = 0 ; END ; 

PROCEDURE ONCEWITHSTYLE;BEGIN 

WRITE ( '+'); 

FOR J:=l TO W DO 


( 1IF J=X THEN WRITE +') 

ELSE WRITE ('-- +'); 


WRITELN; END; 


FUNCTION FNA(X:INTEGER):INTEGER; 
BEGI N 


SEED:=SEED*27.36947+31.8723423; 

SEED:=SEED-TRUNC(SEED); 

FNA:=TRUNC(SEED*X)+l;END; 


PROCEDURE GETRAND; 
BEGIN; 

WR I TE (' Please input a nu mber -- any number:'); 
READ(SEED); SEED:=ABS (SEED); 

REPEAT SEED:=SEED*13 UNTIL SEED>l; 

REPEAT SEED:=SEED/17 UNT I L SEED<l; 


END; 


{INITIALIZATI ON } 

BEG I N; GETRAND; 

FOR I :=l TO H DO FOR J:=l TO W DO M[I,J] :=0; 

FOR I:=O TO W+l DO BEGIN 


M[ O, I ] :=l; M[H+l,I ) : =1; END; 

FOR 1:=0 TO H+l DO BEGIN 


M[l,O ] :=l; M[ I,W+l] :=l; END; 


X:=F NA(W-2) +1; 

FOR I:=X- 1 DOWNTO 1 DO WR I TE (' 1

); 


WRITELN ('START');

ONCEWITHSTYLE; 


I:=l; J :=l; A:=l; B: =l; Q:=O; M(I,J ) :=4; 

{MA I N LOOP) 
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Listing I continued on page 27B 



••• 

NEC 
PC-8000 SYSTEM 

"Theendoflhe com promise." 

PC-SOOlA CPU/32K . . . . . ... ......... . . . $745 
PC-8012A 110 • 32K .......... . ..... .. .. $490 
PC-8023A 100 CPS Printer: 

Friction, TracLor, Graph.ics .... $485 
PC-8031A Dual Disk ..• . .•. . ... . •.... . . :S745 
JB-1201MlAJ 12" Green . .. .......... .. .... Sl59 
JC-I202DH(AI 13" RGB Color .. . ........ . . .. S830 
PC-8091A RGBCable . . ..... ............. $19 
PC-CPM CP/M DOS FOR NEC .. ... .... SII9 
PC-GA Gen. Accounting . ....... _.... 245 
PC-AR AccL Receivable . . . . . .. .. . . . . . $245 
PC-I V Inventory Contrnl . . . . . . . . . . .. $245 
PC-JC Job Cost ..... ... . . .... .. . ... . $245 
PC-WP Word Processor . ... . . . .. . ... . $350 
PC-RM 3-D Report Mgr. ... ... . ..... . . $139 
PC-32K 32K Ca.rd . ..... .... .. ..... . . . $155 
PC-SER RS-232Card ................ . Sl99 

P RODUCTS 

FOR APPLE 


AP-16 
AP-128 
AP-Bl 
AP-B2 
AP-K6 
AP-111 
AP-Kll 
AP-PAR 

16K Ram Card .. . ... . . .. .. . .. . $95 
128KRam Floppy .. . .. .. . . .. . $700 
BisonDriveW/3.3 . ... .. ...... $475 
Bison Drive Add-On . .. . . .. ... S365 
Konan GMB Hard Disk . . .... S2265 
Kanan 11 MB Hard Disk .. . ..$2750 
Konan l6MllHardDisk ... . . $2970 
Parallel P rinterCard .... . .. . . . $72 

PRODUCTS FOR IBM 


IB-B2 
IB-B3 
IB-A64 
IB·Al28 
IB-Al92 
IB-A256 
IB-A2S 

20% Discount! 
- Entire Line. 

ACSB000-148/MTU 

• 208K, 4 USER. ZBOA 
• .5MFloppy 
• 40MB Winchester 
• 17MB Tape Cartridge Backup 
• Nationwide Service 
AL-40M List .$15,500 BISON .. . . .. .Sl2,400 

SCNGLE 
BOARD 

COMPUTER 

• 64K • Z-80A(4MHZ) 
• 2 Serial • Hard Disk Expansion 
• 2 Parallel • CPfM DOS 
• 5"/8" Floppy Conlroller (Double Density) 

Jusl add drives, power supply, cables, and CRT ler· 
minai ..... .. . . .... . . .. . . . . . . . . . . . • . ........ $900 

VCDEO MONITORS 


V-ACl AmdekColorl . .. ........ .... $310 
V-ACil Amde k Color II · Apple ... ... . $Call 
V-A300G Amdek 300 Green .... . . ....... $150 
V-Zl2G Zenith l2" Green .. ... . . ... . .. $115 
V-Jl3 JCS 13" RGB . .... . . .. .. . .. ... $625 
V·Jl2G JCS 12" Green ....... ...... .. . $166 

Circle 45 on inquiry card. 

Bison Drive-1 Side ... . . _.. . .. . $275 
Bison Drive-2 Side .. . . . . . .. ... $465 
AST64K Card .. .. ... . ....... $375 
AST 128K Card . .... . •. • . . .. . S530 
AST 192KCard .... . . .... .. .. $710 
AST 256K Card .... . . . . .. . .. . S815 
AST Dual Serial .. .. . ... . ..... $235 

~ 

PRODUCTS 


MAILORDER : 

P.O. Box 9078-184 


Van Nuys, CA 91409 


WILL CALLS: 
16709 Ro~coe Boulevard 

Sepulveda, CA 91343 
(213) 891-5702 

Pleascconfvm prn:e 011d aua1lab1lity 

b;y phone prior lo ordrring. 

VISA _ Wt!accept VISA and Mastercard. • 

Sh 1ppingadd1tiona.J. $3 mini mum. 

Call[. rcsideflis add 6'l- sah!s I=. 


OV<'J'seas ordus and dealer inquiries ac«pied. 

All merchrmdtse is new and 
comu 1vith {acllJt-;y guaraiiJet. 

S-100 BOARDS 	 Z-80 Master/Slave 
Single Board Computers 

Meuler: 
• 4MHZ 
• 64K 
• Serial 
• 4 Parallel 
• 16KEPROM 
• 8" Floppy Disk Controller ~Double Density) 
• Winchester Interface 
S-S41'.i ... . ... . . $690 
Slaue: Without Disk Controllers 
S-S4S .... .. . ..$625 
Winchester Adapwr: Uses Mic:ropolis Drives 
S-SW ........ . $145 

DISKETTES 	 ­

F-D8SD Dysan 8" SSDD, 10 PCS .. .. . $45.00 
F-W5SS Wabash 5W'SSSD,HUB . .. . $23,50 
F-W8SD Wabash B" SSDD ... ... . . . ... S33.00 
F-WBDD Wabash 8" DSDD .. . . .. .. . . . $40.00 

_P_ _ R_S _R_INTE _ ___ _ 

P-MX80 Epson MX!OO ...... . . ..... .. . $405 
P-MX80F/T Epson MX-80 FIT .. . . .. .. . .. .. $515 
P-MXlOO EpsonMX-100 . .... . ... . ...... $68.5 
P -OK82 Okidata 82A $468 
P-OK83 Okidata 84 , Seria l ... . ...... . $1125 
P-PC802JA NEC PC-8023A . .. ... . .. ...... $485 
P-PRO C. ITOH Prowl"iter, 120 CPS . . . $485 
P-PROil C. ITOH Prowl"iter IJ . .. . ... _ $Ca.II 
P-FlO C. !TOH 40 CPS Daisywheel .. $1395 
AP-PAR Parallel Int/Cable/App e .. . . . .. $72 

(M11CfoPfo) SOFTWARE 

MP-WS8 
MP-WSA 
MP-MM8 
MP-MMA 
MP-SSS 
MP-SSA 
MP-DS8 
MP-SR8 
MP-SRA 
MP-SII8 
MP-CS8 

WordStar,8" ... . . ..... .. ..... $250 
Word Star, Apple .... _. .. . ... . $192 
Ma.ii Merge, 8" ... .. . . .. .... .. . $ 77 
Mail Merge, Apple ... . ........ $ 63 
Spell Star, 8" . . .... . ...... . .. . $127 
Spell Star, Apple .. . .. .. ....... $ 53 
Data Star, 8" . .. . ... ... .... ... . $175 
SuperSort,8" ... . .. ........... $127 
SuperSort,Apple . .. .. ........ $100 
Supel" Sort 11, 8" . . .. ... . . . . ..... $105 
Cale Star, 8" .. ...... .. ... . .... $149 

Man.y additional software packLJges ore aooilable at 
similardiscounts. 

DISK DRIVES 

D-S80lR Shugart80!R . .. ...... .. . .. .. $390 
D-QDT8 Qume DT-8 . . . .. . . .. .. . . . .. . . . $495 
D-T8l Tandon Thinline 8", SS .. . . .. . . S390 
D-T82 Tandon Thinline 8", DS ........ $485 

SIGNALMAN MKI 300BPS MODEM 
• RS-232 to Telephone Link, Full Duplex 
• Direct Connect., FCC Approved 
• l Year Wa.rranty 
• Low Power Design 
M-$300 List . . .. _.. . $115 BISON ..... . 89 

AB DIGITAL DESIGN LABS 
256K BYTE · l2SK 
WORD DYNAMIC MEMORY 
e 4MHZ with Extend ed DMA 
e IEEE696, Mulli·Layer 
• 	 l Year Warranty 

S -BBlOA List . . .... . . $1245 BISON . ..$9?5 

STATIC MEMORY 

SYSTEMS 64K 

• 24 Line Addressing 
• 200NS, Lower Power CMOS 
• Intermix RAM and EPROM 
• New Super Low Price 

S-ST64 List .. . .. .. $594 Bl ON ......$440 

• 8 MHZ 8086 S·lOO SET 
8086 • 128K 70NSStatic RAM 

• DD Disk Controller
SUPER • 22 Slot Mainframe 

• Cable for 2 8" DrivesMICRO 
• MS-DOS l86-DOSI 

• Add Drives and Terminal! 
SC-SYS2 System 2 List ..$4185 BISON . ..$3450 
SC-2/3 8086 2 BRO Set w/DOS 

List ..... ..$795 BISON .. . ..... . .... . . $595 


QT S -1 00 & 8" 
Floppy Drive Mainframe 
• +8V<B 25A/ ~ 16V tf!5A S -100 Power 

• + 5V!il 2.5AJ-5V(i!.5A/ + 24V ti! 3A Drive Power 

• Keyed Power Switch 

• Shielded Motherboa.rd 

• Rugged Card Cage 

• 9%" x 17" x 21" <HxWxD) 

• Strappagle l I OV or 220V AC 

QT-MF6 6 Slot, 2-8" Drive . . .. $525 

QT-MF8 8 Slot, 2·8" Drive ... .. . ... .. . . $550 

QT-Mfl2 12Slot, 2-8" Drive .... .... .. .. $575 

QT S-100& 5'4" 
Floppy Mainframe 
• Similar to 8" Mainframe 
• Power for 5W' Drives 
• 7" x 17" x 20" (HxWxD) 
• 7" x 17" x 20" (HxWxD) 
QT-5MF6 6 Slot., 2-5!4" Drive ... . .. .. . .. $350 
QT-5MF8 8Slot, 2-5W' Drive . . ..... . ... $375 
QT-5MF12 12 Slot, 2-5'4" Drive .. . .. ... . . $400 

DRIVE CABINETS 
H-BT8 BISON 2 Dr, Vert,8", Thinline $245 
H-QTS QT l Drive, 8" Vertical . ... .. . $215 
H·QTS-2 QT 2 Dr, Horizont.al, B" ... . .. . $305 

http:Horizont.al
http:Motherboa.rd
http:5V!il2.5AJ-5V(i!.5A


Circ le 417 on Inquiry card. 

AND AGAIN 

_ 	.... --\ ..,.....__,r=ll~~ 

AND AGAIN 


Each Compt.1S1ar unil otrers the CP/M operating 
system, 64K ol RAM and the abmty to slar1 as 
a lloppy· based system and grow to400 megabytes 
or hard disk st0la9e. Up lo '155 units can be lln ed 
together In one stiared·disk system, 

Just the system for the dealer or 
OEM who wants to make 1t big in the 
business market. The versatility 
and expandabil ity of the CompuStar 
ne twork lets you answer your clients' 
needs today and tomorrow. And our 
low price le ts you offer a package they 
can afford to buy and you can afford 
to sel l. 
If networking is new to you, TriStar 

will give you a proper introduction. 
We've got software for CompuStar, 
including accounts payable, payroll, 
accounts receivable, word processing 
and database management Plus we'll 
help you with your own software 
development, systems con figu ration, 
communications, hardware service, 
training, installation and any other 
needs that might pop up. 
Because we're experts in networking 

and support. lntertec• (the 
manufacturer of CompuStar) has 
chosen us to distribute this incredible, 
expandable business system. 
For more information on CompuStar 

and other lntertec products, ca ll 
(609) 424·4700. 

ComP<JStaris the ~ademark ol ln1er1ec. Inc. 
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Listing 1 co11ti11ued; 

190: 	 X:=O: 
IF M(I,J-1) <>O THEN X:=X+8; 
IF M[I-1,J) <>O THEN X:=X+4; 
IF M[I+l,J] <>0 THEN X:=X+2; 
IF M{I,J+l] <>O THEN X:=X+l; 

CASE X OF 

l:CASE FNA(3) OF 

l:L380; 

2:L420; 

3:L470; 


END; 
2:CASE FNA(3) OF 


l:Ll50; 

2:L380; 

3:L470; 


END; 
3:CASE FNA(2) OF 


l:L380; 

2:L470; 


END; 
4:CASE FNA( 3) OF 


l : Ll50; 

2:L380; 

3:L420; 


END; 

5:CASE FNA(2) OF 


l: L3 80; 

2:L420; 


END; 

6:CASE FNA( 2) OF 


l:Ll50; 

2:L380; 


END; 
7: L3 80; 
B:CASE FNA(3) OF 


l:Ll50; 

2:1420; 

3:1470; 


END; 
9:CASE FNA(2) OF 


l:L420; 

2:1470; 


END; 

lO:CASE FNA (2) OF 


1: 115 0; 

2:L470 


END; 

11:1470; 

12:CASE FNA( 2) OF 


l:Ll50; 

2:L420; 


END; 

13: L4 20: 

14:1150; 


Listing 1 conli11ued on page 280 



Circle 239 on I nqulry card. 



Listing 1 continued: 

15:GOTO 210; 
END ; {OF UPPER-CASE STATEMENT } 
GOTO 190; 

210: 	 IF B<>W THEN B:=B+Q ELSE 
BEGIN WRITE ('!'); 

FOR 	 J:=l TOW DO IF (M[A,J]=2) OR (M[A,J]=4) THEN WRITE (' ! I ) 

ELSE WRITE (' I ) ; 

WRITELN: 
I F 	A=H THEN GOTO 500 ELSE 

BEGIN WRITE ('+'); 
FOR J:=l TO W DO IF M[A,J}>2 THEN WRITE ('--+') 

ELSE WRITE ( ' +' ); 
WRITELN; B:=l; A:=A+l; END 
END; 

I :=A; J:=B; Q:=l; GOTO 190; 

500: X:=FNA(W-2)+1; M[H ,X):=M [H ,X} - 2; ONCEWITHSTYLE; 
( 1FOR I :=X-1 DOWNTO l DO WRITE '); WRITELN ('STOP'); 

END . 

gram will intentionally enter a non ­
frontier cell. 

Now the program has finished the 
first line of the maze. It is no longer 
possible for any more work to be 
done to this line because there are no 
longer any frontier cells surrounding 
any cell on the line. So the system 
prints the top line. 

Now the system moves to the left­
most cell of the second line of the 
maze and does exactly the same thing 
over again for this new line. And so 
the program continues, left to right, 
top to bottom, creating and printing 
the maze. 

When the program has completed 

the maze-but before it has printed 
the last line-it is time to make the 
exit. The program randomly picks a 
spot on the last line of the maze and 
blows a hole th rough the bottom of 
the maze pattern, thus creating the 
stop point. The last line is printed, 
then the STOP message, and you 
have a maze with only one solution. 
See listings 2a and 2b on page 282 for 
a sample maze and its matrix. 

Additional Comments 
The program makes a boundary by 

setting the outer rows and columns of 
the matrix to 1, making them non­
frontier. This method wastes the 

outer limits of the matrix and 
decreases the size of the maze but is 
much faster than any kind of numeric 
subscript out-of-bounds checking 
since the program logic treats these 
outermost nonfrontier cells as off­
limits territo ry. Therefore it won't go 
beyond them and cause a subscript 
error. Note that this requires a maze 
of 10 by 10 to actually be stored in a 
12 by 12 matrix. a turally, the 
percentage of memory required as 
overhead to store these outermost 
values goes down rapidly as the size 
of the maze increases, so this method 
becomes highly efficient with very 
large mazes. 

New! Tl LCD Programmer. 
Hexadecimal and Octal Calculator/Converter. 
The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
su ited for applications in computer programming, 
debugging, repair and digital logic design. 

• 	Perrorrns arithmetic In any of three number bases - OCT, 
DEC, HEX. 

• Integer, two's complement arithmetic In OCT and HEX. 
• One's complement capability In OCT and HEX. 
• Converts numbers between OCT, DEC and HEX. 
• 	 Flrteen sets or parentheses available at each of l our 

processing levels. 
• 	 Loglca.I !unctions ANO, OR, EXCLUSIVE OR and SHIFT 

opera te bit by bit on OCT or HEX numbers. 

Unisource Electron ics has committed to buy Tl 's ini tial n..,.._ 
production of this unique product. Ava ilabil ity is-- limi ted ! Order now. 

15-Day Free Trial . 
The be&I way to evaluate !he Tl LCD 
Programmer Is lo lry II yoo.usell - on the 
Job - !or 15 days. II you're l\Ot 100% 
salisf lod, simp ly rolur n It lor a lull refund. 
Order now by calling 1oll·lree: 

!·!~?:!~!;~~!~ ~. 
Linea open 8 em lo 8 pm CSl LJ 
Just give us your name, shipping address 
and Visa 0 1 MasterCard number and wo 
w lU cha1ge !he tax deductible• $75.00 
purcha~e prloe, plus S2.00 shipp ing and 
handling (Texas residents a1so add 5'!. 

280 M•y ll>B2 ~ BYTE Publi"111.ion> Inc 	 Clrcre 421 on Inquiry card. 

sales taxj to your account. Or son<I you1 
c'heek or money order to: 

Unisource Electronics, Inc. 
P.O. Box 64240 •Lubbock, Tx. 79464 

Circle 207 on Inquiry card. --+ 





Listing 2a: A 10 by 23 maze. This one is rather simplistic and illustrates how the maie is easier to solve from bottom to top. 

STAfn 
+ --+ - -+- - +- - + + --+--+--+--+ - -+ - -+--+-- +- - +- - +--+- - +--+ - -+- -+- - + - - +-- + 

+ + +-- + --+ + + + +- -+- -+- - + +-- + + + + + + + -·-+ + + 

+ + --+ - -+ + + + + +- -+ +-- + - - + + +- - +- - + + + +- ·-+ - -+- - + + 

+ -·-+-·-+ + --+--+--+ + + + -··+-···+ + - -+ - -+ -·-+ + + + + + +--+-- + 

+ +--+--+ ··-+--+ + +--+ + -- + +- -+-- + + + - - +- --+ + + -- + ---+ + + 

+ + +-- + --+ + +--+ + + + --+ ·· -+ + - -+--+ + +-·-+- - +- -+-- + + + 

+ + - - + + +-- +- -+ + + + + - ·- ·I- + + + + --+- - + +--+--+--+- ·-+ + 

+ + + - -+- - + + +--+ + +- ·-+ +--+--+ - -+- - +-- + +-- + + - -+- - + - -+ - - + 

+--+ + +--+--+--+ + +-- + + -- + +-- + + + + - -+ + - - +- -·-l- - -+ + + 

+ +--+ + + + +--+--+ + + + --+ +-- + -- + +- - + - ··+ + -1- ~ - + + 

+--+-- +-- + - - +--+--+ +--+--+--+--+-- + -- + --+-- + - - +--+-- + --+--+- - +--+--+ 
STOP 

Listi.ng :Zb: The contents of matrix M. the internal representation of the maze in listing 2a. Note the outer border of all 1s. This keeps 
the algorithm from skipping beyond the matrix boundaries. 

l. 1 1 .i. l 1 1 1 .1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 2 3 1 .l. 1 3 3 4 1 3 1 1 2 1 1 2 1 4 1 2 1 

,.,1 2 3 3 2 2 2 1 1 3 4 2 2 4 3 2 2 3 3 4 ..;. 1 

1 -..l 3 3 4 4 ... -~ 3 4 1 4 3 3 2 2 1 2 1 3 4 1 

,, 
l. 4 2 2 3 4 1 2 11 1 4 3 3 3 2 ..::. 4 1 2 3 3 2 4 

1 1 1 3 2 2 3 2 .1 2 3 3 2 3 4 1 1 4 3 3 4 1 

1 2 4 1 2 3 4 1 2 ,
..:: 
., 2 2 1 4 4 l 3 3 3 4 2 1 

1 .t 4 3 2 1 4 3 l 4 3 4 3 3 1 4 1 3 3 3 4 1 

1 4 2 1 3 4 3 2 2 3 1 4 1 1 3 2 3 3 3 2 2 1 

1 1 4 2 1 1 4 3 2 1 4 4 2 .l 4 3 2 1 4 2 1 

1 3 4 3 4 3 4 1 3 4 4 3 3 4 3 3 4 3 3 3 4 3 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 · 1 1 1 1 1 1 1 1 1 1 1 
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Announcing the mbp COBOL Compiler 
for CP/M-86: .. ~ 
available now. i4J 

Recen ly, 16-bit microcompu ers hove been the big 
news. And heres more news just as big: the 
mbp COBOL Compiler for 16-bi systems. Nol 
o 'sometime-in-the-future' produd, its here now 
- we're a lready delivering. - ­

For commercial and administrative applications, COBOL 
has long been recognized as he language. 
Its standardized and maintained like no other lan ­
guage - witness its popularity on main rames for 
the lost twenty years. Now, as 16-bit micros grow 
in popularity, so will COBOL. How con it miss? 
For business micro users, it opens up a whole 
range o benefits that previously only mainframe 
and mini users enjoyed. For application software 
developers, its o completely new market- for 
dealers, too. 

The mbp COBOL Compilers fine features include: 
meets ANSI 74 Standa rd (low intermediate), 
cer tification applied for • real executable machine 
code-run-lime efficient, memory efficient • use­
p-oven reliability • user-friendly (example: over 
500 error messages! • maximum po ability pro­
ects software investments. 

And 	 its available now for CP/ M-86, iRMX-86: and 
ISIS'; available soon for OASIS-16' and MS-DOS~ 

Who is mbp? We're o worldwide company wi h 
more than twenty-five years of sys em software 
experience-more than twelve in custom COBOL 
Compiler installations for main romes and minis. 
Now, his vast experience is also available to 
micro users. Toke advantage of tt - send the 
coupon or col l today and start getting mainframe 
capabilities from your CP/ M -86 micro. Why woit2 

•• sof~jAJE\NITP 
sysTEMS TECl-iNoloqy INC. : 
7700 Edgewo er Drive, Su ite 626 B 

Oakland, California 94621 

Phone 415/632-1555 


rnbp COBOL is whot I've been wait ing for. • 
Please send me today: • 

• 	 Special introductory offer ~ • 
• 	 0 rnbp COBOL for CP/M-86 at singl~nn... e 

copy special introductory price of $990. 
!User's Manual included. Offer expires June 30, 
1982 when retail price will become $1400.) 

• D rnbp COBOL Users Manual only, $95. 
•• D Complete rnbp COBOL information. 

• D Please hove o representative contact me with • 

• 
 in formation about OEM and distributor 


• 
 arrangements. 


•• 	 Title______________• 
Company____________ 

Street {no PO Box numbers) ________ 

• 	 City Sia e _ Zip e 
• 0 Check enclosed D VISA • 
• D UPS C.O.D. D Masterchorge • 
e (Add $3 10< sh1pp1ng Colilorn10 1eS1denls odd soles lox.I e 

•
Cord Number _____ Exp. dote ___ 

Signature ____________ • 
Hordw0<e required. 96K memory, hard disk. 8-mch ~Oppy_ e 
'CPIM·861s o D1911ol Research trademark, 1RMX·B6 oncl ISIS e 
ore lnlel TMs; OASIS-16 is o Phose One Sys1ems, Inc.TM, 
MS-DOS is o M1crosofl, Inc. TM. e 

• 
See us ot • 
COMDEX e 

• mbp COBOL. Now. Booth 1467 • 



Q is a Boolean variable that is also 
used as an arithmetic argument. The 
value of Q decides whether we ad­
vance to the next cell of a line 
(Q = 1) or not (Q = 0). 

The program is very simple . Since 
it requires only integer arithmetic and 
uses a maximum integer value of 15, 
it is a rather trivial task to convert to 
machine language. Since each maze 
cell can at tain only five values, this 
means that on a 60K-byte computer, 
assuming 4K bytes are used for pro­
gram and operating system, and 

assuming each byte 1s broken into 
two cells, a maze 

.J(60000 X 2) or 340 

cells square is possible. Since a 
132-column printer can print only 43 
cells across, this means a 2500 by 43 
maze can be created. Assuming 66 
lines per page, a maze almost 80 
pages long is possible. 

The algorithm is fast. There is 
almost no delay between successive 
lines of the maze on my line printer 

How to get aComplete 
S-100 Bus, ZSOA™ Based System 

With OMATransfer and Memory Management 
on an IEEE Spec 696.1/02 Board for$1095 

Ttlis veisolie single ooard c:omputer. mO<lel CPZ-48000, 
con be used in many applicorions lncludif11}: 
D Single boora. s1ond olone compu1 er 
D Net.York mos1ff 
D Mulliuser nos1 
D MunipfocesSCll' nos1 
The Model CPZ-48000 luotues­
0 Single or ~ Densi1y floppy Disk cootrolling 

up rotour8'or 5W lloppydl sk~ in either 
OMA, ri1errup1or Prog,ommed 1/0 made. 

D 64 KDyres °' onl'IOord Oyoomic RAM wirn Memory
Des.elect ol 4 Kb·1tes ro 64 Kbyres unoet soltwore 
coorror . 

D Four Channel Direct MemQry Access Controlei. 
D Tvro Seriol l/O choooels with one cllcmel pr1;1· 

grommoble in eirher OMA. In Bfl1.IP1 or Pfogronvned 
110 mode. 

D Tv.o Porollel 1/0 Channels wilh one cMnnel 
pr091ommoble in eilher OMA, lnlerrupl or 
PrQO'ommed 1/0 mooe. 

'IM ­ Z90b.OI rflJJ'ICllto ~ti; oil~ lne , 
lubo 0.Skil ort9S1"fd.~moik ol blt1o;,1Dnlt'i'lal 
M.ao. ft.. CJ>IM. HPJtA ae •~1l'OO!IMU Oii D1QiH1 
Resmcn. i'lc..luMDOSn 01~ea•aclen'O'\G1Sotwrn~. inc_ 

D MelllOly Moncgemen1of 16 Megooy1es ot ~em 
menlOIY. 

D Eight Vectcred P1iorlly lmerrupts chained 
rogethel wl n110 lntet rupts fer use will Z80 Mooe 
2Interrupts. 

D Provisions fer eill'lef a2 Kbyleor 4 Kbyle onboord 
El'R OM. (MomOI In 0 2 Kb)'leEl'ROM sup 1eo 
will1boortl). 

D CPIM'"oM MP/M'- operotJng systems a~oflob!e,
Tu1booos·· avaHOble soon. 

D Tlibo·Disk'" lmplementalion iflcludecl. 

In ercontilenlat Micro Systems olSo monulac111es 1;1 
256K, 1611incremenl, 1"1y l'l0nkse1ec1oble mem01 y 
board. 
Foi any 1111ner n101malion precsecClll ri1ercon~nent 01 
Micro Systems or ci'cle The bingo number below. Oeellef 
inquiries are welOOme. 

17:>3 SOU! HDOuGLISS ROAD. SUI TE E 
ANAHEIM, CALFORrllA 92806 

~'CJ[~~======'I (7 14)978-9758 TElEX:67840~11iB· IR.IN 

Circ le 465 on inquiry card. 

past the first few (I use a Horizon 
computer at 4 MHz with an Anadex 
printer). 

Possible Enhancements 
One side effect of the algorithm is 

that the maze is almost always easier 
to solve by traveling from bottom to 
top . This makes sense when you 
realize that there are more possible 
pathways for the maze maker when 
the maze is "young" than when it is 
"older" (farther down, or more com­
plete). Pathways created will general­
ly be longer near the top of the maze 
and will have more possible paths 
diverging from them. A nifty solution 
to this problem is to duplicate the 
same algorithm in reverse, starting 
from the bottom right cell and mov­
ing from right to left, bottom to top. 
However, if the program figures out 
one line at the top, then one line at 
the bottom, alternating, the maze will 
be impossible to solve since the two 
separate path ways will never inte r­
sect. To fix this problem, randomly 
pick one place where the two path­
ways run side by side and cut a wall 
to connect them at that point. 
Naturally the correct solution of the 
maze will run through that ho le. 

Another option to make the mazes 
more difficult is to weigh the random­
number generator in favor of paths 
that extend vertically - at least for the 
first several thousand decisions (this 
is assuming the maze is higher than it 
is wide, which will normally be the 
case) . Other "derandomizing" opera­
tions on the random-number genera­
tor output can create beautiful and 
eye-catching patterns, not to mention 
some eye-strainers. 

After each line of the maze is 
printed, the corresponding matrix 
row is never used again. It is possible 
at that time to shift the entire matrix 
up one row. The first line disappears, 
the second becomes the first, the third 
line becomes the second, and so on 
through the end of the matrix. Be 
careful to set the last line to frontier 
status. The program then becomes 
capable of making infinite length 
mazes having only a single solu tion. 
Implementation of this feature is left 
to the motivated reader. • 
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I Ir--------------------------~ 

I I 

I I 


; DYes. I 

I I want to turn my microcomputer into a 1 

I powerful information and communications I 

I system. Send me your free Information Kit. I 

I I 


1 
I DNo. I 

1 

I Thanks anyway, I'm already on-line I
I I
with THE SOURCE:M 

I I 

I I 


I
I If you are not one of the more than 11.000 programs (including lessons in geometry and I 

microcomputer, data terminal or communi- spelling, foreign language drills and math I eating word processor owners who already reviews), and a unique shop-at-home service 

subscribe to The Source. send in this coupon that lets you buy over 30,000 brand name I
I or call us toll-free. We F I f . K" items at discount prices. 

will send you our free or free n ormatlon rt You can do all of this I
I Information Kit that de- call toll free 1•800•323•1718. easily and lnexpensive­1 scribes the over 1200 ly with a local phone I 

programs and services call in more than 350 
I I
now available from The cities across the coun-

Source. You 'll see how try, and at a one-time I


I easy it is to turn your subscription fee of only 

microcomputer into a $100.00 and usage costs I
I powerful information as low as $4.25/hour. 

and communications If you'd like to get the I
I system. most out of your per­1 WithTheSource,you sonal computer or data I 

get hundreds of useful terminal , call our toll­1 services for the home 18-pagecOlor re. free number or send I


1200
or for helping you run ConPelelallngot programa. for your free kit today. 
I your business more profitably. You can get You have nothing to lose and a world of infor- I 

current stock prices, make airline reserva- mation to gain. I
I tions, find a good restaurant. barter goods Mail to: 

and services. get up-to-the-minute sports Source Telecomputing Corporation, Dept. (22M) I
I and news from UPI. You can communicate 1616 Anderson Road, McLean, VA. 22102. 
I instantly through electronic mail with branch Namo I 

offices and field representatives subscribing I 

to The Source; you can create your own bus- company ______________I 
iness programs.on either a simple or sophis- Addreu I


I ticated level. cnv s1a1e ZIP 

In addition to all this, you also have access --- I
I tO hundreds Of eaSy-tO-USe data bases, elec- Telephone [
I tronic games. informative and educational Tvpeorequlpmen1 I 


: ~~_gg1-~~ : 

I I 

L 
 The Source ls a servlcemark of Source Telecomputing Corporation. a subsidiary of The Reader's Digest Association, Inc. 
 ..I 
Circle --------------------------386 on inquiry card. 
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Hardware Revieww 


Colne Robotics Armdroid 

The Small-Systems Robot 

Steven W. Leininger 
5402 Summit Ridge Trail 

Arlington, TX 76017 

If you think you've explored all the possible hardware 
options for your small-computer system and are looking 
for some exci tement, you might be interested in Arm­
droid, a new computer-controlled robot arm. The bright 
orange mechanical arm is available from Colne Robotics 
in kit or assembled form, complete with power supply 
and interface electronics. The kit form, besides being less 
expensive, "enables the person assembling the device to 
understand the principles of the robot," according to the 
manufacturer. The robot can be used for a variety of ex­
perimental and educational applications. It has 6 
degrees of motion and a lift capacity of 10 ounces. I 
received both a kit and an assembled Armdroid for my 
evaluation, along with a "preliminary" manual . 

Mechanical Description 
The Armdroid has five major mechanical components: 

the base, the shoulder, the upper arm, the forearm , and 
the wrist and hand assembly. Each section is connected to 
its neighbor by a pivoting or rotating joint . The sta­
tionary base sits on the tabletop and provides support for 
the rest of the arm. The base, which also serves as the 
enclosure for the stepper-motor-drive electronics, con­
tains the motor which rotates the arm about a vertical 
axis through the base . 

About the Author 
Steven W . Lei11inger was tire design e11gi11eer for the original Radio 

Shack TRS-80 Model I microcomputer. He is 11ow an independe11t coni · 
puter consultr:mt . 
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At a Glance 

Name 
Armdroid 

Use 
Robotic arm 

Manufacturer 
Corne Robo1in 
207 NE 33rd St. 
Fon Lauderdale. FL 33334 

Dimensions 
A l shoulder: 18 by 18 by 29 cm 17 by 7 by 11 .5 inj 
Shoulder pivot height 25 cm f I0 inJ 
Arm length at maximum extension from shoulder pivot to finger 
tip: 48 cm fl9 inf 

Price 
Kit: S595 
A ssembled: S695 

Features 
i degrees or motion; menu·driven control sottw<Jre: 10-ounce road 
c<1paoty 

Additional Hardware Needed 
TRS·80 Model I Level IJ (ocher microcompurers w ill be supported in 
the future) 

Additional Software Needed 
Learn. an interactive menu·driven control program (includedl 

Hardware Option 
Zero-position sense switches 

Documentation 
ConstructiOn and Operatt0n Manual. 87 pages 

Audience 
Experimenters. students. and professionals interested in roOOtics 



5-10-20 Megabytes in an add-on hard disk for: 

IBM Personal Computer • Xerox 820 


Apple • SuperBrain • Heath-Zenith 


Targa, a truly high perfor­
mance design, whether by 
Porsche or by CMC. Targa 
hard disk system, a signifi­
cant extension to the stor­
age capacity of your micro­
computer, at an unheard of 
pr i c elper formanc e ratio. 
Suggested list for 5 mb: 

only $2895. 

TRS·80 Models II & Ill 
Targa 5 6.38 Mbytes unfor­

Targa 10 

Targa 20 

matted, 5 MB for­
matted. Upgrade­
able to 10 MB 
12.8 Mbytes unfor­

matted, 10 MB fo r· 

matted. Upgrade­

able to 20 MB for­

matted 

20 Mbytes format­

ted, 25.6 MB un-

f orma tted 


Our Targa Winchester-type , 
hard disk drives are offered 
in desk-top dimensions of 
15" x 5V"'" x 13% ". It 
comes complete with ca­
bles, software and interface. 
Call or write for complete 
specifications and/or the 
dealer nearest you. Dealer 
inquiries invited. 
Circ le 77 on Inquiry card. 

CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 

11058 Main • Suite 220 • Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 
Call Toll-Free 1-800-426-2963 



Photo 1: The Am1droid kit 's many parts. The cost of tl1e six 
stepper m otors (at the top of the µl1 oto) is offset by t11e rela­
tively inexpensive stamped-steel cliassis and structural µarts . 
The power supply and interface electronics are 1101 shown. 

The shoulder rotates on the main bearing, a fairly 
heavy-duty ball-bearing assembly at the top of the base. 
Five stepper motors and associated reduction gears and 
drive belts are mounted on the shoulder and provide mo­
tion control to the arm, wrist, and hand. 

The upper arm connects to the shoulder with a 
horizontal pivot and is rotated on that pivot by one of the 
stepper motors in the shoulder. If you move the upper 
arm vertically, the hand is raised and brought closer to 
the base. Cable-driving gears transmit motion to the 
forearm and the hand and wrist assembly; these are 
mounted in the shoulder end of the upper arm. 

The forearm fastens to the upper arm with a horizontal 
pivot and is rotated about that point with one of the 
motors in the shoulder. The primary response to pivoting 
the forearm is the raising or lowering of the hand with 
respect to the tabletop . 

The hand and wrist assembly attaches to the end of the 
forearm with a combination horizontal pivot and bevel 
gear assembly. The operator uses two motors in the 
shoulder to either rotate the hand about the pivot (an up­
and-down motion) or twist the hand about its axis. The 
remaining motor in the shoulder opens and closes the 
hand's three rubber-tipped metal fi ngers . 

You can move any section independently without af­
fecting the orientation of the other sections because of the 
Armdroid's parallelogram-type construction. This in­
dependence of control permits the angle of the hand to re­
main constant with respect to the workbench while the 
rest of the arm is manipulated to position the hand in the 
desired location. 

Interface Electronics 
The Armdroid I tested came with an I/O (input /out­

put) adapter for the Radio Shack TRS-80 Model I. This 
adapter, a nonlatched parallel port, plugs into the expan­
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Photo 2: The sl1 oulder con tains five of tlie six stepper motors. 
Reduction gears are used to increase tl1e force applied via tlie 
drive cables. 

sion port on the TRS-80. A cable from the adapter plugs 
into the base of the Armdroid . 

Caine Robotics has mounted two printed-circuit cards 
within the base of the Armdroid : the interface board and 
the motor-drive board. The interface board accepts 
signals from the TRS-80, conditions them, and converts 
them to pulses of the duration and shape suitable for con­
trolling the arm's motors . The motor-drive board 
amplifies the signals to provide the voltage and current 
levels required to drive the motors' coils. 

You can set the Armdroid's internal electronics for ex­
ternal computer control or operation via manual switches 
by making the selection on the two printed-circuit boards 
inside the Armdroid's base . 

Buildi.ng the Kit 
Being a disciple of Erector Set and Heathkit, I had no 

fears about venturing out into the frontiers of robot kit 
building. To get a Feel for the scope of the project, I laid 
all the parts out and familiarized myself with the con­
struction section of the manual. 

The manual I received was a preliminary version. The 
entire mechanical assembly instructions were on just six 
pages! Undaunted, l forged ahead. About halfway 
through the first paragraph, I was instructed to glue 
magnets onto some of the gears. Apparently, the magnets 
are optional (at least they weren't included in the kit), but 
no mention was made of that fact. The system uses the 
magnets and their respective reed switches to sense the 
home position of the gears. 

The instructions rambled on, sometimes with several 
steps in a sentence . The manual specified part numbers 
(usually) but didn't refer to the drawing numbers. 

l knew the next part was going to be tricky because the 
instructions said that an assistant would be helpful. The 
task at hand was to assemble a dual-race ball-bearing 
assembly from scratch. Using refrigerated petroleum jelly 

http:Buildi.ng


Z-80ATM CPU' 
Floppy Disk Controller, 

64K of Memory, Serial Be Parallel 

For more Information 
on SUPER/quad write or call: 

board. 

1/0 Ports ... all on a SINGLE S-100 BOARD! 

Your business computer market 
ha8 problems-expensive, power­
hungry machines that are hard to 
expand and even harder to 
aervfce. Advanced Micro Dlgltal 
Corporation has the solutlon­
SUPERlquad, a TRULY &Ingle 
S-100 board computer that wlll 
seem Ilka a dream to skeptlcal 
technlclm1& and salesmen-not 
to mention your customers .. 
SUPEAlquad Is lesa expensive,"*' dlfftoult to service and 
expand and requires le88 power
than traditional four board S-100 
'Yltemr. yet It contains all their 
popular feaues: 

• IEEE S·100 Standard 

•Z-80A™CPU 

• 64K Bank Select Memory 

•Both 8" or SW' Floppy Disk 
Controller (WO 1793 chip) 

• 2 Serlal & 2 Parallel 110 Ports 

• Real Tme Clock Interrupts 

• 2K Monitor EPROM 

• Extended Addressing 

•Runs with CPIM™, MP/M™ 
and CPINET™ and Turbodos™ 

• One Year Warranty 

Advanced Micro Digital 
Corporation Is dedicated to the 
research and development of 
S-100 computer technology. The 
maintenance of superb quality In 
our product line Is our priority. 

Now you can say "Good-Bye!" to 
all your old S-100 boards without 
giving up convenience and 
conflgurablllty, because now Its 
all on a slngle S-100 computer 



Photo J: nie controlling circuitry is contained on two printed­
circuit boards. Tire mot or-drive board (le ft ) and the micro­
processor interface board (riglzt ) are easy to assemble and con­
nect directly to a TRS-80 Model I (versions for the Commodore 
PET, tire Apple ll, and the Sinclair ZX81 are planned). 

as per the instructions, I greased the bearing track and 
irnbedded 24 ball bearings in the goo. After carefully in­
serting the base-support column into the bearing and 
turning the assembly upright, I attempted to repeat the 
job on the upper bearing track. 

Darn. While tightening the adjusting ring, three balls 
hopped out of the lower bearing and huddled in a mound 
of petroleum jelly. Back to the beginning; twice more the 
same thing happened. ArrghJ l Finally, success! But wait, 
why was the shoulder pan rubbing on the shoulder-drive 
gear7 And, wasn't that ball-bearing assembly just a little 
bit off parallel? At this point, I decided to cheat and look 
at the factory-assembled Armdroid. It appeared that the 
bearing-support column was too short. I described my 
problem to the gentlemen at Colne Robotics over the 
phone and was told that I probably had the bearing 
ring-an almost but not quite symmetrical part-on up­
side down. 

I tried it again: I disassembled the bearing, inverted the 
bearing ring, and carefulJy placed the steel balls in the 
petroleum-jelly-coated track (I'm pretty good at this by 
now). Continuing as before, I installed the adjusting ring 
and beheld a smoothly operating shoulder bearing. 

The instructions continued: put this motor here, put 
these gears there, and see the drawing. Well, I looked at 
the drawing. (The drawings are good up to a point, but 
they lack fine detail or close-ups in some areas.) I cheated 
a couple more times by looking at the assembled arm to 
verify my understanding of the drawings and text. 

Assembly continued on the upper arm and forearm. 
The wrist posed no major problems. Then disaster 
struck I The fingers are held together with a large number 
of "circlips" (split rings that fit around the outside of a 
shaft ). The circlips allow you to slide a rod through a 
hole, then prevent the rod from sliding back again. A 
special pair of circlip pliers is an absolute necessity to 
proceed beyond this point. I tried to make do with what I 
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Photo 4: A mechanical assistant can speed the assembly of the 
arm. 

had (needle-nose pliers, screwdrivers, etc.) and realized I 
definitely needed the proper tools. It would have been 
nice if the appropriate pliers came in the kit or were at 
least available as an option. 

The final assembly of the hand progressed easily after I 
purchased the circlip pliers. The instructions said to con­
ned the arm assembly to the shoulder and base assembly. 
The cable threading came next. In the helpful hints sec­
tion, the instructions said that this operation is greatly 
simplified by threading the arm before attaching it to the 
shoulder. So I started over again. 

The actual cable threading progressed well, except for 
a clearance problem on one of the wrist cables. After 
checking the preassembled arm, I decided that cable 
clearance in the wrist is an assembly problem that Colne 
Robotics had experienced and corrected but had not up­
dated in the manual. Ten minutes later, the offending 
cable had been restrung and worked smoothly. 

The two printed-circuit boards went together just 
about as well as one would expect. No part numbers or 
reference designators were silk-screened on the boards, so 
I had to rely on the drawings in the manual for parts 
placement. Mounting the interface and motor-driver 
printed-circuit boards into the base of the Armdroid and 
connecting the stepper-motor wires to the driver board 
completed the assembly operation. 

Using t.he Armdroid 
A machine-language cassette for the TRS-80 Model I 

Level II microcomputer comes with the Armdroid. The 
menu-driven program, named Learn, allows you to 
familiarize yourself with the operation of the robot arm 
and to create, modify, and save motion sequences. 

The manual suggests reading through the software 
description quickly and proceeding to the "Introductory 
Demonstration Sequence" section, which tells you to 
load Learn and enter the learn mode by typing an "L". 



All you need toextendyourS100 
Business Computer to bringyou 
the lastword In Viewdata Systems, 
plus the fntemationally acclaimed 
Preste1.rr1 

11/ETROTEL - in one flexible package it 
offers all you need for creating. running 
and editing the most advanced of in­
house viewdata systems - yvith all the 
advantages of linking up with the Pres tel 
world-wide videotex service. 

METROTEL-a new type ofinformation 
service forgeneral business use. 
Simple to use. METROTEL brings to the 
SJOOcomputer a complete viewdata 
system. Timely information can be 
displayed in full colour on many remote 
monitors. and with METROTEL's 
sophisticated editing facili t ies, eye­
catching screens c..11 be rapidly created. 

Ideal for setting up private systems for 
use in hotels, conference centres, 
shopping centres o r any public area - or 
anywhereyou require 'in your home' or 
'in your office' notice board facilities. 

VIDEOTEX NOW 
The Prester Wend Service 
METRO TEL places the world atyour 
fingertips via the PRESTELWorld Service. 
Through PRESTEL, world-wide videotex 
informat ion banks cve now available in 
the United States at the touch of a button 
- including ­
WORLD-WIDE COMMODITIES' PRICES. 
INTERNATIONAL MESSAGING. BUSINESS News. 
WORLD NEWS, TELESHOPPING. TRAVEL ANO 
RESERVATIONS. INTERNATIONAL NEWSLETTERS.ETC 
rv1ETROTEL was designed and 
implemented in England. the birthplace of 
PRESTEL. and is fully compatible with the 
PRESTEL system. The PRESTEL World 
Service offers a low monthly charge and 
pay-as-you-use billing. and, with 
METRO TEL you can have it on your 
computer. . . NOW. 

For further information on PRESTEL contact 
Logic.a 212/ 599-0828, 
666, Third Avenue,NewYork, NY10017 

Toobtainyour METROTEL system.· phone 
IVIETROTECH Jn England on Uxbridge jCity 
Code 895) 5 7780 or telex us on 935302. Better 
land cheaperJ st/II, find yournearest METRO TEL 
ownerand send us <ri immediate message via 
PRESTElNumber01937 9861. 

Circle 118 on Inquiry card. 

o~ 
~<'.> AMEMBER OFTHEGRANO /VIETROPOIJTAN GROUP 

WATERLOO ROAD · UXBRIDGE · MIDDLESEX UBS 2YW · ENGLAND • Tel; 0895 57780 Telex: 935302 
(ttpre.stet:1s thf!'UaQem.lfk o' Btm>I\ 1ttetom 



The master 
printer interface 
at a very low cost 
For the first time ever a truly affordable Apple interface offers all 
the most sophisticated text and graphics capabilities on Epson , 
Okidata . Centronics®. and IDS printers. With the easy to use 
PKASO Interface, yo u simply slip it into your Apple Computer,® 
attach the cable to your printer, and enjoy all these features: 
• Broadest range of text printing using your software • HiRes 
graphics with up to 40 creative options• LoRes and Hal lTone 
graphics in 16 levels of gray • Super Res plotting with up to 2 160 
x 960 points per page • User created or software defined charac· 
ters and symbols• Full text and graphics dump of absolutely any 
screen image. 

Gray scale printing Snapshot screen dump Apple Ill compatibili ty 

At Interactive Structures we've built our reputation on in nova · 
lion , quality and service, and we're doing it again with the new 
PKASO series. The PKASO Interface will bring out the best 
in your Apple Computer, your data printer and your program. 
II will perform with all popular languages such as BASIC and 
ASSEMBLER. It will print both text and graphics with PASCAL. 
And it's the first and only Apple interface to offer all this Rius 
support for the Apple Z·BOCP/M System and for full Apple /// 
operation. 

Don't settle for less. And don't pay more. Call us now for the 
name of the PKASO dealer near you. Circle 210 on inquiry card. 

In teractive Structures. Inc. 
t l 2 Bala Avenue 
P.O. Bo~404 
Bala Cynwyd, PA l 9004 
(215)657· 17 13 
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Photo 5: Tl1e hand and wrist assembly l1as three fingers. The 
fingers are opened and closed in unison under program control. 
Tlze wrist allows both rotation and up-and-down motion of the 
/land. 

This mode lets you manually operate the robot while pro­
gramming it to follow the same motions automatically . 

The program asks you if you want to start again, con­
tinue from the present position, or exi t the program. 
Type "S" to clear the memory and free the arm. The arm 
is free when no torque is applied to the stepper motors. 
This allows you to initialize the Armdroid's position by 
hand using the large gears in the shoulder. When you are 
satisfied with the starting position, press the space bar. 
The program applies torque to the arm, effectively stif­
fening and locking the arm in place. 

YoucannowmovethearmusingtheQ, W, E, R, T, Y, 
and 1 through 6 keys to manually control the movement 
of the different parts of the arm. If you're like me, it will 
take a couple of tries to predictably move the arm, rotate 
the wrist, and open and close the hand under manual 
control. Type a "O" to get out of the learn mode. 

ow the miracle of life! Press "G" for go, and the Arm­
droid takes the shortest path to your initial starting posi­
tion. The program then asks "O" (once) or "F" (forever). 
Forever seems like a long time for something you haven't 
tried yet, so type "O". 

Wowl The arm is doing just what you taught it to do! 
And without the long pauses for head scratching and note 
taking! You are returned to the menu. 

To look at the sequence of commands that were sent to 
the stepper motors, type "D" for display. A table appears 
on the screen showing the stepper increment values 
stored in memory. 

To ex tend the sequence of movements, simply reenter 
the learn mode, and type "C" for continue. You can add 
additional motions by using the manual-control keys. 
Once again, you must type "O" to return to the menu 
mode. 

After testing the new sequence, you may decide that 
some of the motions need to be fine tuned. This can be 
done using the edit mode. 



MultiMode Printer 

Offers Flexibility 


The " Beautiful"Font 
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... At a Sensible Price-$1,995 (Qty. 1) 

"Flexibili ty ' ' means instantaneous call up o any of this trend­
set ing machine's many featu res whether for word processing, 
data processing, graphics or forms generation . Using either o the 
two built in interfaces, an external keyboa rd or downloading 
from you r computer , you can program the Qantex Model 7030 to 
do more. 

Compare the " Beauty" of our printed let ters for he word process­
ing fon ts wh ich include Cubic. Trend, Spokesman, Courier . Italics, 
Scr ipt, OCR-A, APL, Scien tific plus downloaded fonts from you 
compu er. Draf t copy modes include 8 res ident fonts - U.S., 
U.K., Germa n, French, Span ish, Swedish, Finn ish, Norwegian and 
Danish . 

Other features include high resolution graph ics - 144 x 144, 
single pass and double pass word processing , and 180 cps data 
process ing modes and user de ' ined for mats . 

Operator ini11ated, the Mu lliMode pr inter provides a complete 
pr inted sta tus report of operat ing parame ers and diagnostics . 

For more information. or a demo, cal l us abou the new Qantex 
Model 7030 Mult iMode Prin er. 

Qantex *D iv ision o f North Atlantic 
60 Plan t Avenue . Hauppauge , NY 11788 
(5 16)582-6060 (800)645-5292 
*Reg is ered Trade mark o f North At lan ti c Indus tr ies 



Photo 6: The Armdroid has a ma.ximim1 reacli of 19 i11c11es from 
tire slwulder base. 

Three cassette-tape commands allow you to save your 
Armdroid sequence for a rainy day. "W" (write) saves the 
sequence in memory on the tape, "R" (read) retrieves the 
sequence from tape, and "C" (check) verifies that the data 
on the tape is the same as that in memory. 

Colne Robotics has graciously included the source 
listing for the Armdroid control software in the manua.I. 
The ZBO assembly-language source is well documented 
and should prove to be a valuable learning tool for the 
student of robot technology. The source code is also 
useful to those who wish to modify the control software 
for a specific application. 

I understand that Colne Robotics is developing similar 
software for other microcomputers, such as the Com­
modore PET, the Apple II, and the Sinclair ZX81. Watch 
their advertisements for further details. 

Documentation 
The 87-page manual is broken down into four sections. 

The introduction section is nine pages long and strays 
from the purpose of an experimenta l robot arm. Discus­
sions on the economic and social impact of industrial 
robots, complete with tables and formulas, seem more 
like padding than useful information. 

The second section deals with the mechanical assembly 
of the Armdroid. As noted above, some deficiencies and 
inaccuracies in the instructions exist. A hand-holding, 
step-by-step approach would benefit the novice builder. 

The next section details the electronics of the Arm­
droid. This section was not too bad, but again a step-by­
step approach would be helpful. 

The final section describes the software package in­
cluded with the arm. This chapter of the manual was the 
easiest to use, due in part to the quality of the Learn pro­
gram itself. And I applaud the inclusion of the program 
listing as an aid to understanding the ins and outs of 
microprocessor-controlled robotics. 

It should be noted that my review is based on a "pre­
liminary" manual for the Armdroid. I have been reas­
sured ·that the manual will be revised to eliminate some of 
the limitations that I have noted above. 

Conclusions 
•The Armdroid is a low-cost manipulator with good 
dexterity and maneuverability. 
•The software delivered with the arm is easy to use and 
serves as a powerful tool in understanding robot opera­
tion. 
•The Armdroid kit is not for the inexperienced builder, 
unless the manual is improved. 
•I feel I have learned a lot about the mechanics, elec­
tronics, and software of robots, thanks to the people at 
Colne Robotics.• 

AppleLOQO--------­
by Harold Ableson 

The name Logo describes not only the evolving 
family of computer languages detailed in this book, 
but also a philosophy of education that makes full 
and innovative use of the teaching potential of 
modem computers. Apple Logo presents the Apple II 
user with a complete guide to the applications of this 
unique system and also includes a description of TI 
Logo for users of the Texas l.nstruments 99/4 
computer. 

The designers' vision of an unlimited educational 
tool becomes a reality for the Apple II user who 
begins to work with this procedural language. Logo 
enables even young children to control the computer 
in self-directed ways (rather than merely responding to 
it), yet it also offers sophisticated users a general pro­
gramming system of considerable power. 
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Apple Logo actually teaches programming tech­
niques through "Turtle Geometry"-fascinating 
exercises involving both Logo programming and 
geometric concepts. Later chapters illustrate more ad­
vanced projects such as an "INSTANT" program for 
preschool children and the famous "DOCTOR" pro­
gram with its simulated "psychotherapist." 

ISBN 0 ·07·0042 5·0 
240 Pages 
Softcover, spiral·bound 
$14.95 

Call Toll-Free 800/258-5420 

BYTE Becks 70 Mei n Street 

Peterborough, N.H. 03458 
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Software Revieww 

Super FORTH Isn't 

Gregg Williams 

Senior Editor 


let's imagine that someone has just implemented a 
language that looks something like BASIC, but that it has 
some very strange and arbitrary qualities. For example, 
not every line has to have a number, but all line numbers 
must end with a 5 . All variables must be exactly three 
characters long. The BASIC keyword STEP is replaced 
by the word EVERY, and variables used in an INPUT 
statement must begin with the letter I. Although the 
language works- you can write programs in it- how 
would you feel if the manufacturer calJed the product 
Super BASIC? 

Ifs apparent that I'm very disappointed with Hayden's 
Super FORTH and that I don't believe it is a worthwhile 
product. When I fi rst saw the ads, I was very excited 
about the product. It ran on the Apple (only one very ex­
pensive Apple FORTH existed at the time); it implement ­
ed Apple high-resolution graphics, floating-point 
numbers, and string variables (none of which are usually 
supplied in a standard FORTH}; and the $49.95 price was 
right. At the time, I thought Super FORTH might become 
the de facto standard for the Apple II. 

At a Glance 
Name under DOS 3.2 or BA SICs 
Super FORTH di ski 

Type Language Used 
Version of the FORTH pro­ 6502 rhreaded machine 
gramming language code 

Manufacturer Computer Needed 
Hayden Book Company Inc. Apple II with 48K bytes of 
50 Essex Sc. memcxy and Applesoft either 
Rochelle Park. NJ 07662 in ROM or loaded into 1he 
!20 1) 8 43-0550 Apple Language Card 

Price Oociimentatlon 
S49.95 35 pages in a 3·ring binder 

Author Audience 
Larry Bugbee People interested In FORTH 

Format 
5 v. ·inch r1oppy disk [boots 

I have been working with different versions of FORTH 
for about a year and a half and have used versions based 
both on and independent of the FORTH lnterest Group 
(fig) version. I say this to indicate that I can be fair with a 
non-fig-FORTH implementation. I spent several nights 
programming on the Super FORTH system, and my con­
clusion is this: if you want to use this particular version 
of FORTH because of the features mentioned above, fine . 
However, if you're interested in interacting with the 
world of FORTH outside the confines of the Super 
FORTH instruction manual, you should buy a different 
version. 

Problems 
To indicate why I formed my opinion of this software, 

here are some of the problems I found. 
Super FORTH lacks the "screen" mechanism almost 

universally used to store FORTH source code for later 
compilation. It has only two commands that let you store 
either the entire contents of the FORTH system at that 
time or only newly defined words. This means that if you 
want to modify a definition, you have to FORGET it 
(oops-Super FORTH has no word for FORGET) and 
retype it. If the word you're redefining isn't the most re­
cent one defined, you automatically lose every word 
defined after that word, and you have to retype those 
words as well. The absence of this feature alone puts an 
unreasonable burden on the Super FORTH user. 

Certain essential FORTH words are missing; others 
have arbitrary nonstandard definitions. For example, the 
words ROT (which rotates the top three numbers on the 
stack}, { + I } (which adds a number to a variable}, and 
FORGET are missing in Super FORTH (The braces are 
standard BYTE notation for FORTH words that include 
punctuation and for lists of FORTH words .} In addition, 
other words behave differently. The word C@ in other 
FORTHs takes the contents of a single byte and puts the 
byte on top of the FORTH stack; in Super FORTH, the 
corresponding word 1@ must be followed (don't ask me 
why) by the words { OPUSH SWITCH } to make the 
number available on the top of the stack. 
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.. . describing the price 
performance leaders in 
table top computers. 

Owning an SX rrom IMS 
lnternaLional is ajoyno matler which 
model you choose. 

Both give you Winchester perform­
ance and a lot more. 

Our 5000 X table wp computer 
features either a 5.5 or II MByte 
Winchester subsystem, plus one or 
two 511." Ooppydrives. 

And our 8000 SX offers a 10, 20 
or 40 megabyte Wi nchester, plus one 
or two 8" noppies, and a 17 megabyte 

incremental cartridge tape drive 
subsystem. 

Both highperformance Winchester 
subsystems del iver awesome speed 
- ten times faster than floppies, 
on the average. You can load a 20 
!\Byte system program in less than 
a second. 

More importantly, IMS SJ terns 
are engineered for reliability, so 
downtime won't take awaythe gains 
Winchester technology brings. 
They're strictly busi ness, from their 
me tal-not-plastic cabinets to their 
test ·don't-guess circuitry. 

Anl wi th our full 2-year warranty, 
you have it in writing. 

Sonware for the SXs includes 
eit.her ingle user, or our new 
high performance multiuser/ 
multiprocessor operating sys­
tems, plus BA IC, FORTRAN and 
COBOL languages, and a host or 
compatibil ity·tested application 
programs. 

Fbr complete information and 
specifications on the 5000 SX and 
000 X, along with the location of 

your nearby I IS International dealer, 
just contact us. 

We'll le ll you everything you ever 
wanted to know about X. 

Call (714) 97 -6966 or 
(702) 883-7611 Loda , or wrile: 

~ 
lllnANAJlONAl 

WE BUILD COMPUTERS AS lF YOUR 
BUSI ESS DEPENDED ON THEM. 

2 00 Lockheed Way, Carson Cit)~ 
NV 89701 • 1elex: 9!0-395-6051 
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Another arbitrary difference is that do-loops in Super 
FORTH cannot be nested in the same word (contrary to 
the way all other versions I know of work). In Super 
FORTH, you must define a word that contains the inner 
do-loop, then use this word within the do-loop of another 
word. Again, this is a problem only if you plan to in­
teract with the rest of the FORTH world. Unfortunately, 
Super FORTH has too many such problems. 

Although the Super FORTH system worked most of 
the time, it "went away" (irretrievably malfunctioned) 
many more times than my two other versions of FORTH 
I counted four fatal malfunctions in one session. 

Many FORTH functions, given the same name in every 
other FORTH implementation, are given other names in 
Super FORTH. For example, the FORTH words { C@ 
C! C, } are in Super FORTH { 1@ 11 1, }. This small 
point is annoying when trying to relate Super FORTH to 
other written material about the FORTH language. 

Another annoying point is that all numbers printed 
from the stack are always printed with leading zeros 
(e .g., 0005 if you are in hexadecimal mode, or 00005 if 
you are in decimal mode). Although this would be useful 
in printing tabular material, I think the fixed display 
width indicates a lack of craftsmanship. 

Good Points 
To be fair to Super FORTH and its author Larry 

Bugbee, the product does contain a number of things that 
are quite good. 

The documentation for Super FORTH is better than 
average when compared to other FORTH products. 
Word definitions are grouped by function and are ex­
plained with a minimum of jargon. In a radical departure 
from most FORTH documentation, most word defini­
tions include an example of their use, and some even give 
guidance for their proper use . 

Super FORTH includes words that allow you to do 
Apple high-resolution graphics on high-resolution page 
1. It allows you to draw boxes, blocks (filled-in boxes), 
points, lines, and shapes in any available high-resolution 
color. You can draw shapes, but theXDRAW function is 

not supported. You must have Applesoft in ROM or in a 
Language Card for these commands to work. (The bulk 
of Super FORTH will work without Applesoft. ) 

Another set of words implements a stack for floating­
point numbers and operations. (The regular FORTH 
stack works on 16-bit signed integers only .) The list of 
floating-point words is quite long and comprehensive, 
making it probably the best feature of Super FORTH. 
These words also require Applesoft to work. 

Super FORTH includes a set of words that allows you 
to manipulate character strings. The words do the follow­
ing operations: creation of string variables, string con ­
stants, and a string stack; string concatenation; string 
assignment; and substring manipulation through a MID$ 
word. 

Finally, Super FORTH includes some words that allow 
you to directly manipulate the FORTH environment. 
Little guidance on how to do so is given, but this is 
usually the case with most FORTHs. These words are 
meant for use only by veteran FORTH programmers, and 
it is good they are there. For example, it should be possi­
ble to use them to make a call to the Applesoft ROM to 
implement the high-resolution XDRAW function . 

Conclusions 
The inability to store FORTH source code for later 

modification and recompilation is a major defect of Super 
FORTH. 

On the other hand, the implementation of string, 
floating-point, and high-resolution graphics words is a 
definite advantage for someone who wants to use 
FORTH with these capabilities. They can be added to 
other FORTHs, but this would be a lot of work in itself. 

Unfortunately, I cannot recommend Super FORTH to 
people interested in learning FORT H. The many dif­
ferences between it and the two leading versions of 
FORTH (those supported by FORTH Inc. and the 
FORTH Interest Group) would make it difficult for the 
user to learn from the existing body of information on 
FORTH. It could be done, but it would require a lot of 
extra work.• 
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An 
Introduction 

To Microcomputers: Volume 0­
T he Beginner's Book, Third Edition 

by Adam Os borne and David Bunnell 
One of our most popular titles.Volume 0 has been expanded and 
revised o include new sections on software and communica· 
tions. Written for the complete novice, this book introduces the 
construction and operation of microcomputers. Paper $7.95. 

6502 Assembly Language Subroutines 
by Lance Leventhal and Winthrop Saville 

This book includes over 50 indispcnsible, ready-to·use subrou­
tines. A boon to every 6502 programmer, it will save hours of 
programming time. Includes array, bit and string manipula ion, 
sorting and searching operations, much more. Pa/>er $12.99 

Assembly Language Programming for the 
Apple nm 

by Robert lottola 
This comprehensive, easy to understand introduction provides 
solid groundwork for getting started in assembly language 
programming on the Apple IL Many subroutines written in 
assembly language are provided, and most explanations are 
shown with equivalent examples in BASIC. Paper $12.95. 

Discover FORTH: Learning 
And Programming the FORTH Language 

by Thom Hogan 
Using a friendly approach, the author explains the history and 
uses of FORTH, as well as how to program to an intermediate 
leve l. lncludes notes on logica l extensions and alterations to the 
current standard FORTH syntax. Paper $14.95. 

Your 
Atari®Computer: 

A Guide to Atari®4 00/800rn 
Personal computers 

by Lon Poole with Martin McNiff and 
Steven Cook 

'tVur Alan®Com put er provides invaluable reference material for 
Atari® home computer users. This "how·to" guide written for 
the novice covers all the common external devices, including 
disk drives and printers. The reader can also learn to program in 
Atar i® BASIC. Paper $15.00. 

Trade Secrets: 
How to Protect Your Ideas and Assets 

by James Pooley 
Attorney James Polley provides legal advice on a "hot" topic: 
who owns your ideas in today's business world. Employers can 
learn to tighten company security systems and protect their intel ­
lectual assets. Employees can become famil iar wi th their rights 
to take "commercial" ideas to new jobs or start competing busi· 
nesses withou being sued. Cloth $19.95. 

A User Guide to the UN1xn 1 System 
by Rebecca Thomas and Jean Yates 

Designed to ease he novice through the difficult learning stages, 
this volume is also an excellent reference for those already famil­
iar with the UNIXrn operating system. Computer-side tutorials 
teach forty basic commands plus there's a list of UNIXrn system 
resources, and a bibilography for further study. Paper $15.99. 

VisiCalc®: Home and Office Companion 
by David M. Castlewitz and La\\' rence 

Chisausky with Patricia Kronberg. 
Illustrated by L. D. Chukman 

Contains 50 models that can be used immediately for personal 
and business applications. Provides models for loans and invest­
ments, adver ising and sa les, inventory control, personnel, 
household aids and more. Designed to accomodate most micros 
and every version of the VisiCalc® program. Paper $1599. 

Now at your dealer, or write Osborne/McGraw-Hill, 630 Bancroft Way, Berkeley, CA 9 4 710. 

Phone orders: CALL TOLL FREE 800-227-2895. In California call 4 15-54 8-2805. Canadian orders 


contact L.A. Varah (416) 561-9311, McGraw-Hill-Ryerson (416 ) 293-1911. 


Osborne/McGraw·Hill if~; 
Atari• 4001800.'" are trade ma rks of Atari. Inc. l't::frn is a trademark of Commodore Business Machines. Inc Cll l<50t{T\1 is a tradema rk ol Tlie Code Wor«s. Unix T>I is a trademark of Bell 
Laboratories. /\pple ii" i• a regi•tered tradertoork <>I Apple Computer , Inc. VisiCak• i• a regC.tere<l trade ma rk of VisiCor p 
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Fifty BASIC 
Exercises 
Jean-Pierre Lamoitier 
Sybex 
Berke/ey, CA, I 981 
253 pages, softcover 
s12.95 

Review ed by 
Paul Swanson 
97 Jackson St. 
C arnbr1dge. MA 02 I 40 

While BASIC is widely ac­
claimed as an easy-to-learn, 
easy-to-use programming lan­
guage, teaching yourse f 
BASIC can be a problem. The 
manuals that accompany 
many computer systems are 
very dry, and while you can 
learn BASIC (Beginner's A ll­
purpose Symbolic Instruction 
Code) from them, they serve 
better as reference manuals 
than teaching guides. Some 
computers do come with 
teaching guides. but these gen­
erally explain BASIC at a very 
elementary level, using simple 
text and cartoons. 

For those who don't want 
to learn by trial and error with 
a manual designed for refer­
ence, but want a more intel ­
lectua lly written teaching 
guide than the cartoon ap­
proach, Fifty BASIC Exercises 
by Jean-Pierre Lamoitier could 
be the book you're looking 
for. This book uses the Jeam­
by-doing approach, a truly ef­
fective teaching method, well 
suited to programming. In the 
introduction, the author cau­
tions that the book assumes 
some background i.n a scien­
tific or technological field. I 
think a mathematical back­
ground in particular would be 
most helpful to the reader; a 
few of the included programs 
are based on mathematical al­
gorithms that are not exactly 
on the tip of everyone's 
tongue. There is sufficient ex­
planation , however, so that 
even if you aren't familiar 
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with the mathematics you can 
still learn something about 
BASIC from the program. 
Then too. you might try using 
a reference book such as the 
CR.C Standard Mathemat ­
ical Tables to help you with 
the math. 

Two chapters of introduc­
tory material include discus­
sions of flowcharting and a 
few basic rules and tech­
niques, along with some sim­
ple programs to write. The re­
maining chapters are divided 
into such topics as "Elemen­
tary Exercises in Geometry," 
"Financial Computations," 
and "Statistics." Each chapter 
builds on the information 
presented in the previous 
chapters, and each set of new 
material is accompanied by at 
least one exercise. The exer­
cises, which are all short 
BASIC programs, cover many 
problems commonly con­
fronted in programming, such 
as finding the number of days 
between two dates. calcu lat­
ing loan repayments, sales 
forecasting, and several cal­
culations involving income 
tax. 

The programs in the book 
were designed to run on the 
Radio Shack TRS,80 and so 
will run with some minor 
changes on any system using 
Microsoft BASIC. Where the 
differences in BASIC are im­
portant, Lamoitier discusses 
them. 

The book was translated 
from French and may have 
lost a few things in transla­
tion. The glossary. in this 
English version at least. is 
missing, and this is a serious 
drawback. Definitions are the 
most common barrier to any­
one learning a new subject, 
and a computer language is 
certainly no exception. A bet­
ter index would also help; as it 
stands, the index fails to cover 
many of the subjects that are 
in the text, and the ones that 
are included are listed with 

single page references. which 
makes it very difficult to 
relocate topics that appear in 
severa l places throughout the 
book. I don't know if the 
French version has a better in­
dex, but I find it hard to 
believe that no one thought to 
include a glossary. 

From my observations, a 
person learning BASIC or any 
other first language on com­
puters seems to go through 
four phases. The first, or 
orientation, phase is when 
any fears of the computer are 
dispelled and the rudiments of 
operating it are learned. This 
is well covered in the first two 
chapters a lone. Th is brevity is 
geared toward the reader who 
is serious about, and adept at, 
learning, in which case more 
discussion at that level would 
be boring. The rest of the 
book deals quite successfully 
with the second phase, during 
which the programmer-to-be 
learns to write programs with 
loops and more sophisticated 
algori thms. The third phase, 
which the book shou ld leave 
the reader ready to pursue, is 
when the programmer starts 
using a very structured ap­
proach and tackles applica­
tions that may use the pro­
grams wr itten in phase two as 

Mystery Coll Turns 
Up In Circuit Celfar 

Several readers contacted 
us with a complaint about 
Steve Ciarcia's article "Build 
a Computerized Weather Sta­
tion" (see the February 1982 
BYTE. page 38). An induc­
tive coil labeled only "'Ll" 
appeared in the schematic 
diagram of figure llb on page 
64 with no explanation of its 
origin or value. 

interim calculations. (The 
fourth phase, which I see as 
learning data file manipula­
tion on a large scale, is not 
important here .) My purpose 
in men tioning these phases is 
to state one more point about 
this book: in order for the per­
son learning BASIC to be 
ready for the third phase, that 
person should be familiar with 
subroutine use. Lamoitier uses 
subrout ines quite effec tively 
in the exercises and, further, 
discusses organizing, or struc­
turing, the program in gen­
eral. However, I would have 
liked more explanations of 
how the subroutines fit into 
the scheme of structuring; as 
programs get more sophisti­
cated, subroutine use gets 
more important. 

But in general, Fifty BASIC 
Exercises is a worthwhile 
book. It has its shortcomings, 
for while the need for more 
discussion on subroutines can 
be argued, I think that most 
readers of the book will agree 
that it would benefit consider­
ably from a glossary and an 
expanded index. Nevertheless, 
it should serve the novice well 
as a practical and intelligently 
written guide to the funda· 
mentals of BASIC program­
ming.• 

Coil L1 is m€'ant to be 
wound by hand from eight 
turns of number-26 copper 
wire around a coil form with 
an inside diameter of one­
quarter inch. 

We apologize for the omis­
sion of this information, 
which should have been 
placed in the figure caption. 

Thanks lo Rick Parrot of 
Data General in Apex, North 
Carolina, and to others for 
poin ting out this error.• 
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Programmer's 
Gulde to the 1802 
Tom Swan 
Hayden Book Company 
Rochelle Park, NJ, 198 I 
I 56 pages, softcover 
S7.95 

Reviewed by 
Harrey Shan.i<o 
15025 Vanowen. I 209 
Van Nuys. CA 91405 

Users of the 1802 8-bit 
microprocessor are sure to en­
joy Tom Swan's Programmer's 
Guide to the 1802. It is written 
in such a way that the novice 
should be able to understand 
quickly the 1802 instruction 
set and begin writing assem­
bly-language programs; yet 
the more advanced program­
mer should find this book 
useful also. The author's style 

and occasional interjections of 
humor make for easy reading. 
with references and com­
parisons that simply and 
clearly i.llustrate the subject 
matter. 

The book is divided into 
four sections. Beginning with 
"A System of Numbers~A 
Number of Systems," Swan 
quickly acquaints the reader 
with the hexadecimal number 
system. This foundation 
should allpw the computer 
novice to proceed without dif­
ficulty through the next sec­
tion, "Fundamentals of As­
sembly Language," to which 
one third of the book is de­

. voted. 
Arithmetic and logic opera­

tions are explained, using 
binary and hexadecimal ex­
amples to introduce various 
computer insfructions (add, 
subtract, carry /borrow, com­
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plement, AND, OR, e.xclusive 
OR, and shift ). Then program 
flow (branch, skip, and call) 
and data flow (load and store) 
are covered, as well as register 
control. input/output, and 
other features and instructions 
unique to the 1802. The last 
ten pages of this section use 
assembly-language routines as 
examples to introduce certain 
programming concepts. 

A quarter of the book is 
spent clearly explaining the 
1802 instruction set. Each in­
struction mnemonic is de­
fined, its symbolic actions are 
represented, and a textual dis­
cussion a.nd programming ex­
ample are included. Sprinkled 
throughout the book are il­
1u st rations, tables, and 
figures, all courtesy of RCA; 
interestingly, these are not . 
referred to by the author. 

The last quarter of the book 
includes a thoroughly com­
mented assembler and disas­
sembler source listing and text 
describing it, a llbrary of 
subroutines which can be used 
in many programs, and the 
answers to the examples in­
cluded at various points by 
the author. The assembler 
does not support the use of 
labels, macros, or mathe­
matic.al expressions; thus the 
user must assign starting ad­
dresses and branch and call 
addresses. Nevertheless, this 
line-at-a-time assembler 
allows a programmer to enter 
mnemonics, addreses, and 
immediate data, and frees him 
from error-prone mnemonic­
to-object-code conversion. 
The assembler can be run on 
small systems (21/zK bytes of 
programmable memory, mini­
mum) and still provide space 
For assembling l K bytes of ob­
ject code. 

To test its usability, I in­
stalled the assembler in my 
homebrew 1802 system. De­
spite its limitations, the assem­
bler does provide a means to 
enter a program in source 
form and get immediate dis· 

play of valid entries (invalid 
entries are flagged with an 
ERROR message) via the dis­
assembler, which overwrites 
the entry display. The assem­
bled object code can then be 
ru.n, saved, or programmed 
into an EPROM (erasable pro­
grammable read-only mem­
ory) if both hardware and 
software support these last 
two features. It is assumed 
that the user can write his own 
"handler" which normal.izes 
the user system and the assem­
bler interfaces and provides a 
keyboard/display for the as­
sembler / disassemlJler. De­
pending on the operating sys­
tem's register usage, this 
handler software can range 
from quite simple code to the 
rewriting of aH the keyboard 
input, display output, and 
SCRT (Standard Call and Re­
turn Technique) routines. My 
handler used about 150 bytes, 
using existing keyboard and 
video-display subroutines. 

In summary, this book is 

what 1802 users have needed 
for years. ln fact, it might 
have been better received five 
years ago when I started into 
microcomputing. Still, it does 
provide the explanations nec­
essary to clarify several points 
and better explain some of the 
interrupt-type instructions. 
For all except perhaps the 
most advanced 1802 program­
mers, this book should prove 
to be a worthwhile acquisi­
tion.• 
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Book Review 


TRS-80 Color 
Computer 
Technical 
Reference 
Manual 
Tandy Corporation 
Fort Worth, TX 
1981, 71 pages 
softcover, s14.95 

Reviewed by 
Yvon Korya 
POB 22 
Peterborough. NH 03458 

1 was astounded to see 
Radio Shack's TRS-80 Color 
Computer Technical Refer­
ence Manual on the shelf at 
the local Tandy Computer 
Center Store. After I had pur­
chased it and began sifting 
through its information­
packed pages, I realized what 

an incredible find this book 
was. 

Radio Shack, along with 
many other major computer 
manufacturers, has had a 
reputation of dosely guarding 
all the information about its 
computer systems, releasing 
only the bare minimum of 
facts necessary to sell the com­
puters and software. With the 
appearance of this manual. 
Radio Shack seems to be 
reversing this policy. 

This book gives all the in­
formation that any TRS-80 
Color Computer (Level I and 
ll) owner might want to 
know. It covers memory 
maps, block diagrams, sche­
matics, pin connections­
everything that could be of 
interest to either a soft­
ware designer or a hardware 
hacker. 

The inscrutable PlA 
Unfortunately, this manual 

is not as explicit at it should 
be. Apparently, it was origi­
nally written for Radio 
Shack's internal use, and after 
it was finished, Tandy decided 
to release it to the general 
public. The descriptions and 
explanations are quite 
sketchy, and I found myself 
rereading the material in order 
to make sense of it. For exam­
ple, the second paragraph on 
page 4 states: 

The 11e.rt two · pages of the 
Map /Color Computer Mem­
ory Map} explain the address· 
ing for tl1e PIA 's. In general, 
the even numbered locations 
are the /10 registers and the 
odd numbered memory loca­
tions are the control registers. 
Bit two of the control registers 

determines what is addressed 
al the even numbered mem­
ory locations. If this bit is set 
high (logic 1) the data 110 
register is addressed. If it is 
low the data direction register 
is addressed. Normally the 
data direction register is ad­
dressed only during initialiw­
tion to allow configuration of 
the data inputs a11d outputs. 
(By clearing bit 2 and writing 
to the even numbered mem­
ory location one address 
below, each bit of the PTA 
may be set as an input or an 
output. A 1 in the data direc­
tion register sets the bit as an 
output and a 0 sets tlie bit as 
an input.) 

When I proceeded to the cor­
responding diagram, I found it 
was not dear to which of 
many registers the paragraph 
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Book Reviews----------­
was referring. In general, the 
explanations are too terse. 

Section 1, which is 11 pages 
long, is devoted to a block 
diagram of the Color Com­
puter and to a series of precise 
memory maps of the ra ndom­
access memory. 

These maps are very useful 
if you like to experiment with 
the different memory pages, 
modes, and displays. For ex­
ample, I found out how to get 
limited higher-density video 
graphics on my level l 
4K-byte system after only a 
little experimentation. And 
using the POKE command to 
place a 0 into location FFD7 
causes the system to operate 
at a clock rate of 1.8 MHz in­
stead of the normal .89 MHz. 

Section 2 is only two pages 
long and details the proper se­
quence of opera tions needed 
to disassemble the computer, 
as well as the reassembly pro­
cedure. 

Section 3, 'Theor y of Oper­
ation," concentrates on the 
6809E microprocessor, which 
is the heart of the TRS-80 Col ­
or Computer, and how it is in ­
terfaced to the outside world 
through the rest of the com­
puter's components. Block 
diagrams , programmin g 
models, timing diagrams. cas­
sette format s, and peripheral 
schematics are all included in 
the 26 pages that comprise this 
section. All of the components 
of the system are covered: 
joysticks, the RS-232C serial 
port, sound port, cassette 
port, and power supply. 

The next section, labeled 

BYTE's Bits 


Computer 

Stores Listed 


A mailing list of all the 
known computer stores in the 
United States and Canada has 
been compiled by NACS 
(Nationa l Association of 
Computer Stores). Approx­
imately 1500 stores are lis ted. 
and most entries contain 

'Troubleshooting," lays down 
general guidelines on where to 
look for the most common 
problems that you may en­
counter. Like the rest of the 
manual, the explanations do 
leave a lot unsaid and aren't 
very thorough. For example, 
the sound went out on my 
computer, and I discovered, 
much to my dismay, that the 
audio circuitry isn' t covered in 
the troubleshooting sect ion. 
However, using the sche­
matics in the following sec­
tions, I was able to diagnose 
the problem and locate the 
bad chip on the circuit board. 

Sections 5, 6, and 7 are gold 
mines for the hardwa re 
hacker. Section 5 features a 
complete list of all of the parts 
used in the Color Computer, 
including the screws I Section 6 
is an actual-scale drawing of 
both the component side and 
the printed-circuit side of the 
computer board used in the 
Color Computer. Section 7, 
the last one in the manual, is 
composed of three 11 by 16 
inch fo ld-out pages that give 
the complete circuit diagram 
of the Color Computer. 

T he TRS-80 Color Com­
puter Technical Reference, 
Manual (order no. 26-3193) is 
a bi t skimpy on the explana­
tions, but the diagrams and 
schematics more than make 
up for these deficiencies. If 
you are interested in the hard­
ware/interfacing aspect or the 
software aspect, or even if 
you're just curious about the 
machine, then I recommend 
this manual. • 

TRS-80MDISCOUNT 

~BUY DIRECT~ 

WE SELL THE FULL LINE OF TRS-80'5 

AT WHOLESALE PR ICES 

*** PERSONA L COM PU TERS *** 

company na me, st reet ad­
dress, ci ty, sta te, and zip 
code. The list is broken down 
by state and includes a 
number of ent ries for foreign 
countr ies. 

The list is ava ilable for 
$110. For details, contact the 
National Association of 
Computer Stores, 3255 South 
U.S .#1, Fort Pierce, FL 
33450, (305) 465-9450 . • 

MODEL II 
26-4002 64K I Drive . . . . .. • . ... . . . . . . . .. .. 53279 
Ask Abo u t Hord Dr ives 
MODEL Ill 
26· 1062 16K ... . .. ..... . .. .•... . . . . . .... . . 5819 
26-1066 48K wi th 
2 Dri ves , RS232 . ..... .. .... . . . .... . .... .. 52049 
COLOR COMPUTER 
26·300 1 4K ... . . .. . .. . . . . ... . ...... . ...... S309 

26·3002 16K Ext. Bas ic . . ... . .. . . ... . .. . .. .. 5455 

26·3003 32K Ext. Basic. ... . . .. ... .. ... . . . .. S569 

POCKET COMPUTER 
26-3501 Pocke t Comput e r .. . . . .. . . . . . . .. . .. S 155 
COLOR COMPUTER DISK DRIVES 
26·3022 Colo r Disk Dr ive #1 .. . ..... . . . .. .. . $498 
26·3023 Color Disk Dr ive #2 . 3, 4... .. . . . . ... 5338 

•LARGE INVENTOR Y WRITE FOR YO UR 
• FA ST DELIVERY FREE CATALOG 

THOUSANDS OF SATISFIED 

CUSTOMERS 


ORDER TOLL FREE 

1-800-841-0860 

MICRO MANAGEMENT 


SYSTEMS, INC. 


GA. 9 12-377-7120 
TM T AND~ (0Rl"0RAH0N 

F RH COiJY 01 WA R:;tANTY u-rO N RfO uEST 

DEPT. NO. 1 
11 5 C. SECOND A VE. S.W . CA IR O . G A. 31728 

+- Ci rcle 205 on inquiry card. Circ le 269 on inquiry caret May 1961 ID BYTE l'ublir•tic>ns lnc 307 



Programming Quickies 

Structured Strings •In BASIC 
Dr. David W. Stockburger 
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The applications programmer often needs to create a 
sequence of events to direct the activity of a program . In 
many cases, the events are repeated at various levels 
within the sequence. The following describes a general­
purpose routine in BASIC that allows the programmer to 
create a great variety of structured strings easily; these 
strings may then be used to sequence events in control 
programs. It has potential use in music generation, in­
dustrial control, robotics, and animation. 

As an example, suppose a program to demonstrate ani ­
mation techniques had 26 possible screens or d isplays, 
each symbolized by a small letter a through z. Input to this 
program might be in the form of a string (e.g., 
<aabzzcabzrabz > }, which would sequentially display 
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the screen associated with each small letter. These strings 
can be constructed and entered by the user. This may be 
a laborious task, however, if the input strings are long 
and complicated. Because it is likely that some patterns of 
small letters are repeated within the final string, con­
siderable time and effort can be saved by creating a pro­
duction system that inputs strings of capital and/or small 
letters (e.g., < aBZcD >} and produces strings consisting 
of only small letters (e .g., <aaabccdefcddd> ). A set of 
production rules govern the replacement of any capital 
letter by a string of capital and/or small letters. 

In this routine, an initial stri ng of capital and/or small 
letters entered by the user is expanded until a string with 
only small letters remains; th is last string is called the 
structured string. The expansion is performed by user­
defined production rules. A production rule is a string 
that begins with a capital letter and is followed by capital 
and/or small lette rs. 

The routine works by setting the pointer to the first let­
ter in the initial string and examining that symbol. If it is 
a small letter, the routine increments the pointer and 
repeats the process. If it is a capital letter, it expands the 
in itia l string by replacing the capital letter with all sym­
bols that follow it in the appropriate production rule. The 
pointer is not incremented in this case and the process is 
repeated, beginning at the position of the first letter of the 
newly inserted string. If a symbol is encountered that is 
neither a capital letter for which a production rule has 
been defined nor a small letter, the routine will generate 
an error . The routine will repeat the above process until 
the expanded string contains only small letters or until a 
string longer than some predefined length results . The 
flowchart for this routine is presented in figure 1. 

For example, given the following set of production 
rules: 

AaabbB 

Bcccd 

CeAe 


DABCD 


and the initial string <CD>, the routine proceeds as 
follows: it initially sets the pointer (p) to 1 and expands 
<C> in <CD>. The result is the string <eAeD>. 
When the routine now finds a small letter < e> in the 

308 M•y 198Z © BYTE Publ">i •OM Inc Circle 432 on Inquiry card. 



YOU DON'T HAYE TO PAY 

AN ARM AND A LEG FOR 


DEMONSTRATION SOFTWARE! 


Circ le 206 on inquiry card. 



Circle 129 on Inquiry card. 

Supercharge Your Micra's Performance With 

The Professional Operating System with CP/M t M Compatability 
•SpttUeollt ,.,·to1m1nu. Pr1191ams tun 3 10 10 11mes ta.Ste< ~at~ wilh TRSDOS ot CP/M 
Benchma•k res.ulls up 10lO11mes lnle< 011tamea w11n some iPP~tat1ons or lnde1>enoenr tirm• 
•Cao~lo- Srdld Ort.;, Supp ot t. PrOVOO!S I 2~ Megaoyle$ 01 Slorag< pe1 8 Oout11t·S10eO/aen$1!y 01Sh 
lnterm•1 ariy tomtl"1alllJn OE s.inljlle· or CIOUO.le·5!i0e-d dnwes en l.ne 

•[• p•11d1d Olrac lor~s. Store la•~•' numoer or 111es a.no more m1orma1t<1n per G•s• 
•Autom1 e 01.u11r/Sld1 Mteo~ hlo11. Dlllects thatt9es In o~k lotmal automarically. Chuge 01s<s al 
anv ltme w1mou1 tDmlJIDmoS...O Oita or .. BD<ISIR~•O · Only" ' errllis 

•Fut Dist lockup~ COfly a c0<nplele 8.. SSIDD l!lsket~ t61DK I rn less lh•n 80 >0conas Cln~y a 
aouo1e-s1aea 1Gens11y O•skerte 11 2~ MegaOylesl "'less lh"' I mu1Ule 4~ seconas• 

•H"d 011 Orlvo Support. SuppOlt51i1Ige hara a1s~s lne•cess or 1,000 Mrg•Dyles wllhoul IJ"<111D•lllg 
•Ad,.11<od UINID.._ Complrle sel ol 1lis• ullflties syslom.0•1• •ml tm• 1uot11ons,comm.Jn1cal1Dns 
t nanne1 1n1e11ace etc oro ideo as s1anc1aaa 1ea1ures 

•fnh10t1d Aulom,nlc Pr llll Spoolln~. llim mullipie ptlnlers slmullanoously_ supporl 1or muu pie 
quelies and onn1ers os s1anoa•d rea1ure on spooling ve1sions 

•CPIM Comp1\IUl!y. Ylrlually any CPIM (•e•stofl l .•I pro9rim w 1 run unaor 1URBOIJDS wll oul 
m0dft1canon Also lully me111a campatrDle w11~ s1anoaro CPIM ·Nllmal 01skelles 
•A~IOCld M1lnfl im1-lllt1 l111ura1, ll>cludes IUd·aller•wnle wal.Oillon OI ii 0151< t.il1lale operaUons. 
1ype·anuo ll<Jllers. 1nerem1111a1 01s~ oacltlljl ult111y, imsworo11og-on Hcurily. syslem llile ano time 
luntt1on~ accep1s wing or mull pie coinmanos and numerous Olher tapao1111ies no1 ava.lal!le unoet 
CPIM or IRSODS Mulll •um nelworko"!J •.,..,.,,also ...rlat>le 

TRS-80 Model .l I s195Deal!r ind OEM lft~Ulltos lnv~ea 
and Xerox 820 versions 

Special 1n1roduc1ory Pnte Data-Rx, Inc. 
Easily adaplable 10 any 2IDbaeell comcuter. 

(408) 375-2775 • 686 Ligh1housa Avenue• Monterey, 93940 

l'URBOOOS 's llt 'f91!1CIN ~aoe-• 01 SOflwat• 2000 
CPI~\ MP/ . ...a CPI!( 11re 1e;os1ered 1r~emarkS 01 OrCIUl Re1ear(!I 

SUPER SMALL 
PHOTO FLASH 

170 MFD 330 VOLT 
1 ~~· x 1111 • 

21or $1 .50 
10 lor S7.00 

Programming Quickies-----­

first position of the string, it increments the pointer and 
examines the second letter in <eAeD> , which is 
<A>. Finding a capital letter, it looks it up in the set of 
production rules, finds it, and expands the string to 
<eaabbBeD> . The next capital letter to be expanded is 
< B>, and the expanded string would now be 
< eaabbcccdeD > . Continuing the process would yield 
< eaabbcccdeABCD>, which could be infinitely 
expanded. The routine would stop, however, because the 
pointer would have become larger than the limit set by 
the user. 

The BASIC routine (written in Poly Disk BASIC for a 
Poly-88 computer) as described above is presented in 
listing 1. The production rules are read in as data 
statements in the string variable T$. 1f different produc­
tion rules are desired, they may be substituted or added 
to the existing data statements. If a number of different 
production systems are desired, it would probably be 
easiest to store them in mass storage, such as disk or tape 
files, and read them into T$ as desired. 

The string variable A$ is used for both the input and 
output string. The user inputs the initial string into the 
routine through this variable, and the routine returns the 
expanded string back into this variable. The routine uses 
the BASIC commands RIGHT$, LEFT$, and MID$ to ac­
complish the expansion. (This should pose no problem 
for most BASICs.) Examples of the results of the routine 
are presented in listing 2. 

START 
pol 

REPLACE LETTER 
WITH STRING 

Figure 1: Flowcf1art f or th e structured string-generation pro­
gram in listing 1. 
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Pra9ra111111ln9 Quickies ----------------------- ­
listing 1: Til e structured string-generation program (written in Poly Disk BASIC) . In practical applications, this program would be 
used as part of a larger program. 

10 REM ******* STRINGS ******* 
20 REM A PROGRAM TO GENERATE STRUCTURED STRINGS 
30 REM 
40 REM CoPsright, 1981 by David w. SlocKburser 
50 REM PSYCHOLOGY DEPARTMENT 
60 REM SOUTHWEST MISSOURI STATE UNIVERSITY 
70 REM SPIUNGFIEl..[I , MISSOURI 65804 
80 REM 
90 lHM S$(1:400> 

100 REM CONTAINS STRING TO BE GENERA TED 

110 DIM T$C 26 ! 20 ) 

120 REt1 Cli MT AINS PRODUCTION RULES 

130 DIM A$( 1 ! .l ) 

140 REM TEMPORA RY STRING USED BY STRINGS 

150 REM 
160 REM READ IN TRANSFORMATION STRINGS TO BE USED 

170 REM N JS THE NUMB ER OF TRANSFORMATION STRINGS 

180 N==10 

190 FOR I=l TO N 

200 READ T$( I ) 

210 NE.XT 

220 DA TA "Ae:abocc" 

230 DAT;; "Hccief:;Hi" 

240 DATA "C:lABl" 

250 DATA "Ih:~:;:: " 
260 DATr1 "El i9£~ r- " 
270 DAT1!\ "FnnoP" 
280 DATA "GvF'ZeeD " 
290 [1(''1T A II HGCEH" 

11 11300 DATt-1 Iw1.i;,~cbDHACH 
310 DATA "Zmmri1 11 

320 REM 
330 INPUT "Enter rnaxiffium lenslh of expanded strin~ < 1 lo 300 ) 11 1L 
340 INPUT "E NTER STRING TO BE EXPANDED " , 5$ 
350 GOSUB 42\ ·) 
360 PRINT S$ 
370 INPUT "Do SC'IU wish lo continue (Y or N)? " , A$ 
375 PRINT 
380 IF A$= " N" nn::N STOP 
390 IF A$=" y Ii THE1~ .( ~40 

400 GOTO 370 
410 l~ E M 
420 RE1i 

430 REM ******* SUBROUTINE TO EXPAND STRINGS ******* 

440 REM 
450 P==O 
460 REM P IS POSITION IN STRING 
470 REM FIND CU RRErT LETTER 
480 P=F'+1. 
490 IF P>L TH EN RETURN 
500 IF P>LEt,H 5$ ) TnE:N RE fllRN 
510 A$ :::MH1$( S$,F·,p ) 

Listing 1 cont inued on page 314 
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Programming Quickies ________________________ 

Listing l co11li11ued: 

520 IF A$>= 11
8 " ANO f~~~<="~c: " THEN 4·70 

530 IF A$< " A'' OR ~1$> " Z" THEN 670 
540 REM THE LE TT ER IS A CAPI TAL 
550 REM CA N EXP ANSION L.Ef fER BE FOUND? 
560 .J=O 
570 FOR I=l TO N 
580 IF A$==LEfr$( T$( J ) d) TH EN ,J::I 
590 NEXT 
600 IF J=O THEN 7~0 

610 REM IF J=O THEN NO EXPANSION LETTER WAS FOUND 
620 REM NOW EXP AND USING J 
630 Ll=LEN(T$(J)) - 1 
640 L2~ L EN ( 5 $)-P 


650 S$= L..Efr$< S·t;d_;-1 >HUGHT$( T'i( .J ),[_1 HRIGHT$( S$, 2) 

6 ,':J O GDTO ~; 10 

670 REM ERRO R - SYMBOL IN STRTNG NO T A CAPITAL OR SMALL LETTER 
680 F'r:INT "ERROF: IN HWUT STRING OR F'RODUCTION RULE" 
690 F'r~INT "THE INCORRECT SYMBOL. Wf:1S " rA$ 
700 F'f\INT 
710 RETLJHN 
720 REM ERROr: ·- F' RO DLICTICIN RULE MOT FOUND IN TRANSFORMATION TABLE 
730 Pr:I NT "CAF' I Tl=1l.. L. EfTFH NOT i=1 F'l~:Clf!UC:THl N RUL.. F." 
740 F'F: INT " THf. INC CJ F:RFCT ~w,··rnm. w·i~~ "~ f~d; 

750 PF:INT 
760 RETURN 
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Programming Quickies 
List ing 2: Examples o f structured string generation from program in listing 1. The product ion rules used are given in lines 220 through 
310 of listing 1. 

ENTER STRING TC B~ EXP ANDE O sdef~ l KiR~Z?Cn 
sdef-=.: J. k ). aw111ni:11cd E'· f ~':h t. <:'' ;~; t• bccc·l'.'ie 'f ~::; h ·\. ;< ·,.;::'. 
Do s o LI wi. sh l. c c o n t :i ri 11 e ( Y G r· N Vi' Y 

ENTER STR ING TG BE E XP~NDFO J 9 
CAPITAi.. LETTE~: HCJ T I~ pr,:nDLJ C'lJ 011 F:ll u:: 
THF INCORRECT SYM BOL WAS J 

.J9T 

[lo sou wish lo c-nni..int1 1·? ( Y or' N)? '( 


ENTER STRING TO BF EXPANDFD EFG 
Li~ernnoPvnn oPmmmeeN~7 

Do ·,,;ou wi.sh i o crn·1tinue ( '( CH' t07 Y 

Cautions contain the capital element in the first position . For 
Remember: instance, AAa is not permitted because first position 

•The string variable A$ must be dimensioned longer than would never be expanded to a small letter. More complex 
the cutoff limit given to the routine because, upon exiting versions of the same phenomenon may occur when 
the routine, the expanded string may contain both small replacement rules cyclically replace capital letters. For 
and capital letters to the right of this length. The addi­ example, the replacement rules ABa and BAb would 
tional length needed will depend upon the type of pro­ recursively call one another without replacing the initial 
duction rules that have been employed . portion of the string by small letters. 

•The replacement string of a production rule may not •The routine is fairly slow and may not function in real­
time applications, where short time intervals (i .e., sec­
onds) are important. For example, it would probably not 
be possible to generate strings of musical notes and play 
them simultaneously with the result sounding anything 
like music. Where time is critical, the strings must first be 
generated and stored in a mass storage medium, such as 
floppy disk, tape, or programmable memory. They may 
then be recalled when needed. 
•The routine cannot easily generate all useful strings. 
Some transformations of existing strings cannot be pro­
duced by this routine. For example, when a musical 
phrase an octave higher or lower than an existing phrase 
is desired, it may not be easily produced using this 
system . 

The inspiration for the routine came from the discus­
sion of formal systems by Douglas Hofstadter (in 
Godel, Escher, Bach: an Eternal Golden Braid, Basic 
Books, New York. 1979) and the formal theory of gram­
mar (see Automata Theory: Machines and Languages by 
Richard Y. Kain, McGraw-Hill, New York, 1972). In these 
systems, a given string is expanded by the use of produc­
tion rules to generate an axiom (discussed by Hofstadter) 
or an element of the language (discussed by Kain). The 
major difference between these systems and the present 
one is that, in the former cases, each capital Jetter may 
have a number of different replacement strings so that 
any number of possible expansions are possible, defining 
either a formal system or formal language . In the case of 
the above routine (where only one possible expansion is 
allowed for any capital letter), the initial string will 
always produce the same expanded string.• 
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TRS-80 BASIC 

Program Hang-ups 


The Reasons and Some Solutions 
Understand and eliminate those mysterious crashes 

Have your TRS-80 BASIC pro­
grams ever stopped for no apparent 
reason or hung up in the middle of an 
operation? There are at least six 
reasons why this can happen: 

1. The program is trying to output to 
a nonexistent printer or to one that's 
not ready. 
2. String space collection, also 
known as garbage collection, is 
taking place. 
3. Your program is large and has 
many line references to the middle or 
end. 
4. Your program uses variables that 
were not defined in the proper order 
(the proper order will be explained 
later). 
S. Your program is stuck in an 
endless loop. 
6. Your system has crashed, your 
memory has dropped out, etc. 

These problems occur often, and 
can be annoying, especially when you 
have to load the program again and 
start over. Here are some solutions to 
the first four possibilities, some of 
which should improve your p~ogram 
execution time. 

Printer Not Ready 
Occasionally, you may run a pro­

gram that contains LPRINT (output 
to printer) statements when your 
printer is off or disconnected. If so, 
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your program will hang up when it 
reaches the first LPRI T, because the 
TRS-80 printer-driver software waits 
until the printer sends a ready signal 
before it transmits each character to 
be output. If the printer is off, thjs 
software routine never receives the 
ready signal, staying in a loop with­
out sending a warning message to the 

Often a TRS-80 BASIC 
program will stop 

during an operation for 
no apparent reason. 

user. To prevent this, you need a 
routine that checks for the printer's 
presence without getting stuck. 
Listing 1 shows two methods, using 
both BASIC and 280 machine lan­
guage, that will alert you to the 
printer-not-ready situation. 

If you use the NEWDOS operating 
system, accidentally pressing the ], K, 
and L keys simultaneously (the 

EWDOS screen-print command) 
will result in a hang-up for the same 
reasons. To prevent this, you can clis­
able the screen print by POKEing the 
decimal number 201 (hexadecimal 
C9) into decimaJ location 17333 
(hexadecimal 4385). To re-enable this 
function, you must POKE the deci­
mal number 103 (hexadecimal 67) in­
to the same location. 

Garbage Collection 
If you define 20 strings as 3 charac­

ters in length and then you redefine 
those same 20 strings as 2 characters, 
it should take up 40 bytes, right? 
Wrong! lt takes 100 bytes: 60 for the 
old strings- now garbage- and 40 
for the new strings. Eventually, the 
computer has to get rid of the garbage 
to free string space. This procedure 
sometimes seems to take forever. 

The program in listing 2 repeatedly 
picks a random number from five to 
nine and defines 100 strings to that 
length; the random numbers are dis­
played between the asterisks. The 
program also shows how much string 
space is left in memory. Occasional­
ly, this program pauses when the 
numbers get low. This means that it is 
time for string space compression, 
also known as garbage collection, 
which the computer usually does 
without a warning. This doesn't have 
to happen anymore! 

Save the BASIC program from list­
ing 2, then decide whether you want 
to use BASIC or machine language to 
create a string-compression detector. 
If you select BASIC, enter the pro­
gram in listing 3; use the program in 
listing 4 if you select machine lan­
guage. 

The BASIC version POKEs a ma­
chine-language program similar to 
that in listing 4 into memory. Before 
running the BASIC version, you must 
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7490 GPIB (IEEE-488) Int. $239 The Clock $229 
7470Ana. to Dig. Converter$ 99 Super talker $159 
7711 Async. Serial (Term) $135 Music System $319 
7712 Sync. Serial Int. $149 Expansion Chassis $599 
7721 Apple Parallel Int. $109 Romwrlter $139 
Calendar/Clock Module $ 99 Ram Plus(32K Board) $149 
Progrnmable Timer s 99 

PRINTERS 
NEC ANADEX 
Splnwrlter 7710 s 2339 DP950019501 s 1275 
8023A SCALL INTEGRAL DATA SYSTEMS 
EPSON Prlsm80 s 1195 
MX80 SCALL Prism 132 Color Printer $ 1595 
MX80Ft. SCALL MPI 
MX100 $CALL 88 G Printer $ 659 

99G Printer $ 749 

BUSINESS SOFTWARE 
VISICORP, INC. STONEWARE 
Desktop Plan I ll $229 DB Master $169 
Desktop Plan u $189 DB Utility Pack $ 69 
Vlslllles $189 MICRO PRO 
Vlslplot $159 Apple CP/M 
VisitrendNisiplot $229 Word Star $219 
Visldex $189 Super Sort $119 
Vlslterm $ 79 Mail Merger $ 79 
Vlslcalc 3-3 $189 Data Star $179 
Vlslpak $539 Spell Star $119 

Ca ll Star $119 
INFORMATION UNLIMITED 
Pro Easy Writer $169 

Call For Conunenlal, !Jakin 5 , Broderbund, Aulomaled Slmula tlons, Avanl·Garde, 
Edu.ware, Denver, Howa1c1, Sirius, Senslble, Synerglsllc So11ware, E1c 

--.- ­---­---­--~--- ~---- ----­----­-~- · -® 

PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 

MODEMS DISKETTES (Boxes ol 10) 
HayesMlcromodem II $269 Verbatim Datallle $ 24·95 
Hayes Smartmodem $229 Verbatim 0· 
Hayes Chronograph $199 Double-Side/DD $39-95 
NovationCal $145 RAM CARDS 
Novatlon 0-Cat Modem $165 Ramex 16 K Card s 119 
Novatlon Apple Cat II $339 Aamex 128 K Card SCALL 
NovatlonAutoCat $209 Wesper 16 K Card s 119 

Microsoft 16 K Card $ 139 
Dana 16 K Card $ 119 

MONITORS 80 COLUMN CARDS 
Zenith ZVM-121 Phosphor FOR APPLE 

15 MHZ $119 Wesper 80 Card $259 

NEC 1201 Phosphor Vision 80 Card (Vista) $299 
20MHZ $179 Vldex 80 Card $259 

!'EC 0112 Composite MISCELLANEOUS 
Color $335 APPLE PRODUCTS 

NEC 2112 RGB Color $899 Enhancer II $ 119 
Amdek 300 Phosphor $199 Dana Apple Fan $ 39 
Amdek Composite Color $355 Sup R Mod $27·95 
Amdek IBM Compatible 

Color $899 

IN COLORADO (303) 279-2727 


TM 

CALL "THE COMPUTER-LINE" 7 DAYS 

1·(S00)•525•7~!P~WORlDIHTIAMATIOMAl, JHC.. !
IN COLORADO 

SUITE 133, P.O. eox 81 , WHEAT RIDGE. COLORADO. U.S.A. 80034·0081 . ~ SUITE 108 
• 	 THE GOLD OFFICES 

607 10TH ST. 
• GOLDEN, CO 80401 	 TERMS: AETAIUMA IL ORDER: MASTEACHARGE/VISA ACCEPTED. WE CALCULATE UPS FREIGHT. 
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Listing l: Two methods of alerting a user to a printer-not-ready condition on a TRS-80 
Model I. Listing la is a one-line BASIC statement that prints a warning message if tlie 
printer is absent. Listing lb is the machine-language equivalent (users must write their 
own code to display tl1e warning). 

la 


IF <F'EEl:C 14312 > AND 2'!0 ><>48 THEN PRI NT"PR!NTER IS NOT READY" 


lb 

LOOP CALL 5D1H ;rs f'RI NTER READY? 

JR z I F'RTFWY ;YES, START F'RINTING 

CALL F·RTMSG ;DISPLAY HARNING <CODE NOT SI-JOHN> 

CALL '19/-1 H.JAIT TIL.L ~{EY PRESSED 

JR LOOP ;so HE CAN TEST AGAIN 

F'RTFWY EQU $ ;PRIN TER IS READY 

set the TRS-80 memory size to at least POKEd. Answering with an ENTER 
71 bytes below the actual end of will tell the program to use the cur­
memory (or at least 65 bytes below rent memory size. An address below 
where you usually set it if you have the memory size will result in an 
other programs in high memory). error; otherwise, the program will 
When you run it, the program will POKE the data to the location speci­
ask where in memory you want the fied. 
machine-language program to be To use the machine-language ver­

sion, first assemble the source code 
given in listing 4 using a TRS-80 as­
sembler. If you are using a tape-based 
system (Level IIl. save the object (ex­
ecutable) code to tape with the name 
CKSTR. Then reset the memory size 
as described above, ready the tape for 
loading, go into the system mode, 
type in "CKSTR," and hit ENTER to 
begin loading . When the tape is load­
ed, type "/" and ENTER. This will 
run the CKSTR program and return 
to BASIC. On a disk-based system, 
save the object code to disk with the 
name CKSTR. Type in this file name 
when you are in DOS (disk operating 
system). It will load, initialize, and 
return to DOS. You should then enter 
BASIC. setting your memory size as 
explained above. 

Once you have a version of 
CKSTR in memory, load and run 
the program in listing 2 again. When 
it is time for a string compression to 
occur, the CKSTR routine displays a 
graphic character that looks like the 
letter C (for compression) in the 

S-100 HIGH RESOLUTION GRAPHICS 

16 colors, 640 x 512resolution$3,175* 

High speed: up to 500,000 dots per second 
with 8 bit processor, even faster 
with 16 bit processor 

Ughtpen option 
Bit plane write protect option for overlays 
Gray levels and monochrome systems 
Full user's guide, separate Service Guide 
Compatible printers and monitors 
"includes hardware, basic software package, 
160 K bytes ol graphics memory 

AMBRIDGE DEVELOPMENT 
LABORATORY 

36 Pleasant St., Watertown. MA 02172CDL (617) 926-0869 

• I I ., • 

Program in BASIC, FORTRAN, PASCAL. or 
assembler 

Programmable characters with 
BO characters per line 

Graphical BASIC interpreter with 
PEEK and POKE 

Logo TURTLE graphics, relative coordinates 
Tektronix emulator 
Cartesian plotting package 
3-0 perspective with rotatioo 
Hidden line processing 
Screen dump to matrix printer or pen plotter 
Screen dump to disk and replay 
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1111 Colonial Data 	 §8•80 I A 
1	 /Ill' 
Introduces the 

The SB-80/ 4 computer has the hardware features 
needed for today's sophisticated small business sys­
tems that demand speed and storage capacity for a 
single user or the multiuser application that demands 
up to four users. 
• 	 S separate 4 MHZ • 6 Serial Ports (2 

Z80A CPU's Interface Master Board - 4 Slave 
• 	 320K 200ns Main Board) 

Memory • Winchester Hard Disk 
• 	 8 or S V4 Inch Dual • Four Channel OMA 

Density Floppy Drives Controller 
• 	 CP/ M Compatible • 50 Pin Expansion 

Operating System Con nector 
• 	 4 Parallel Ports • Real Time Clock 

(Master Board) 

SINGLE BOARD TECHNOLOGY 
By uti lizing the latest in Large Scale Integration, engi ­
neers have packaged into a single board a complete 
computer system with features found only in other 
costly multi-board systems. Each user has a dedicated 
Z80A microcomputer module with dedicated 64K 
RAM housed in the system mai nframe. 
Any computer is only as good as its software, and the 
combination of a ZBOA CPU and CP/M allows access 

IllColonial Data Services Corp.ii 105 Sanford Street Hamden, Conn. 06514 

M id A/Janl•C D•Slt1b11ror 
COMPUTER APPLIED SYSTEMS. INC. 

497 Htll St reel vor~ Pennsylvania 17403 • ( 7171848-2431 


MULTI 

USER 


to the largest library of software available for eight-bit 
micros. BAS IC, FORTRAN, Pascal, COBOL, APL, and 
PL/I languages are available now. Complete inte ­
grated business and engineering systems are ready to 
run. In addition, our multi user 1/0 supervisory oper­
ating system allows up to four users to simultaneously 
perfo rm computer funct ions or share the same data­
base on the SB-80/4. 
LARGE CAPACITY DISK 
Eight-inch drives store three times as much data at 
twice the transfer speed of smaller drives. The SB-80/ 4 
cabinet can house two single or double sided drives, 
and two more drives can be attached. That's up to 
four megabytes of floppy disk storage. For extended 
applications, hard disks and multi SB-80/ 4 networks 
are available . 
WINCHESTER HARD DISK 
Hard disk options from 10 megabytes up to 104 mega­
bytes are available for applications requiring large 
data base files and records. 
AFFORDABLE 
The result is a high-speed, full featured microcompu­
ter system at a price that beats the competition. The 
SB-80/ 4 gives you minicomputer performance and 
capacity at microcomputer size and price. 

(203) 288-2524 • Telex : 956014 

N ew England D1slt1/Jutor 
S&M SYSTEMS, INC. 
P 0 Bo~ 1225 • 2Washing1on SI Haverhill . MA 01830 • 1617) 373-1599 

·~1M ~ a~g~~~ tr~ema~~rn-~R~eMc~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Listing 2: This BAS IC program will show the delays caused by TRS-80 string compres­ upper right-hand corner of the screen. 
sion and liow these delays are caused by the way string space is maintained. When the garbage collection is fin­

100 ' STRING (C ) COPYRIGHT 19tl0 by Glenn Tesler 
110 ' 
120 ' THIS PROGRAM SHOWS THE DE LAYS CAUSED BY STRING 
!JO ' COMPRESSION , AND ALSO HOW THESE DE LAYS ARE CAUSED 
140 ' BY THE WAY STRING SPACE IS MAINTAI ED . 
l SU ' 
160 GOTO 560 'GO DO INI TI ALIZATION 
170 ' 
l t! 0 A=RN0(5l+4 'P I CK A RANDOM LENGTH 
19U ' FROM 5-9 . 
2UU ' 
21 LJ PR NT : PRINT ,, * u ; A ; u * rl 'DISPLAY IT BETWEEN 
22-i ' ASTERISKS 
230 ' 
240 'NOW DEF! E EACH ELEMENT I THE ARRAY TO THE RANDOM LENGTH 
250 '#HICH WAS JUST PICKED . THEN, DISPLAY THE AMOUNT OF 
260 ' STRING SPACE LEFT TO ALLOCATE TO STRINGS BEFORE GOING 
270 ' THROUGH THE STRING COMPRESSION ROUTI E. FRE(ASl IS NOT 
280 'US ED SINCE IT INVOKES THE STRING COMPRESS I ON ROUTINE, 
2YO ' AND THAT WOULD DEFEAT THE PURPOSE Of THIS EXA MPLE . 
JOU I 

31 U FOR B"l TO X/lU 'ARRAY ELEMENT COUNTER 
320 AS(O) ,, STRINGSIA , 321 ' DEFINE AN ELEMENT 
330 
340 Xl=PEEK (1659tl) 
350 X2,,PEEK(l6544) 
360 
)7LJ PRINT Xl-X2; 
Jtl u 
390 
4lJlJ NEXT B 
410 
1\21) GOTO lo(J 
43U 
44{J I 

450 ' E: N D 0 F 
460 ' 
4 70 ' 
4bu ' rN i TrA Lr lATION 
490 ' 

' TO THE RANDOM LENGTH 
+ 256 *P EE K(l6 599) ' STRING WK AREA PTR 
+ 	 256 *P EE K(l 6545) ' START Of STRING DA'rA 

' PO IN TER 
' CA LCULATE & DI SPLAY 
' THE AMOUNT OF FREE 
I STR I NG SPACE 
'LOOP TILL EACH ELEM ENT 
'HAS BEEN DEFINED 
'P IC K A NEW RANDOM 
'L F: 1G'fH 

M A I N PROGRAM 

SOU ' ALLOCATE STRI G SPACE . WHEN THE ARRAYS ARE DEFINED, THE 
51 0 'AM OUNT OF STRING SPACE ALLOCATED oY TH E CLEAR/10 WI LL BE 
S2U ' THE NUMBE!{ OF ARRAY ELEMENTS l ALL. THIS WAY , YOU CAN 
SJO ' CAUSE MORE STRINGS OR LESS STRI GS TO BE DEFINED TO 
54u ' RANDOM LENTHS. CURRENTLY , THERE ARE 100 STRINGS IN ALL . 
550 ' 
S&U CLEAR lO UU 
':i7U CLS 
5ll0 DEFINT A-W , Y-Z 
590 ' 
oUO 'P RE -DEF IN E VARIAB LES 
61U A=tl : B=A : Xl =U : 

620 , 

6JU 'GET AVAI LIB LE STRING 

64U ' HAVE BEEN NO STRI GS 

650 ' HAVE BEE CREATED . 

660 ' 

o7U X" f'RE(AS) 

6ll lJ ' 

6YO ' NOW SET UP AN ARRAY . 

7UU ' 

71U DI M AS(X/lU ) 

720 GOTu 180 


' CLEAR SCREEN 
' USE l TEGERS FOR SPEED 

FOR SPEED 
X2= U 

SPACE. FRE IS BEING USED AS THERE 
DEFINED ALREADY , THUS NO GAPS 

Listing 3 : Tl1is BASIC program tells the user if any string compression or garbage collec­
tion is occurring by displaying a grapilics character in tile upper rig/it-hand corner of the 
screen. 

1000 ' ROUTINE TO POKE " STRING COMPRESSIO DETECTOR" INTO MEMORY 
1020 ' (c) COPYRIGHT 1980 by Gl enn Tesler 
104 0 ' 
!06(J GOTO 4120 ' GO DO IN ITIALI ZAT I ON 
1080 ' Listhig 3 co11ti11u1?d on page 324 

ished, the character is removed. With 
this routine in memory, you will 
never have to wonder if the computer 
has crashed or is merely collecting 
garbage. 

The garbage collection routine 
(starting at hexadecimal location 
28E6) uses the Z80 RST instruction, 
and my detection program takes ad ­
vantage of this. An RST causes the 
processor to begin executing at a loca­
tion in low memory; the garbage 
collector contains an RST 18, effec­
tively the same as a subroutine call to 
location hexadecimal 18. Contained 
in this location, which is in ROM 
(read-only memory ), is a jump vector 
to another location in programmable 
memory (hexadecimal 4006), which 
in turn points to the routine that is the 
target of programs calling this par­
ticular RST. By replacing the infor­
mation in the second jump vector 
(locations 4006 to 4008 hexadecimal}, 
any call to RST 18 must first go 
through my program, where it then 
checks to see if the call came from the 
compression routine. If so, the graph­
ics character is displayed, a "switch" 
in memory is set, and the program 
jumps to the original target of the 
RST 18; otherwise, it just does the 
RST 18. 

To erase the graphics character 
when the compression routine is 
finished, RST 20 is also checked. This 
points to a routine that tests data type 
(i.e.. string, integer, etc). Since 
almost every command has to check 
the data type, RST 20 is used a lot. 
When this RST is called, the program 
checks to see if the "switch" in mem­
ory is set and the graphics character is 
being displayed. If so, it resets the 
switch and erases the character, and 
continues with the regular RST 20. 

The machine-language program is 
only 65 bytes long, including the in­
itialization routine . If you are won­
dering whether an RST 20 is per­
formed in the string-compression 
routine, it is not. Also, if you are 
wondering why I didn't use FRE(A$) 
in the BASIC program, it is because it 
uses the string-compression routine 
before calculating the available string 
space. 
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MICRO PRICE for MINI POWER 
MICRO-MINI'" matches Series I by IBM 

DELIVERING CURRENT ORDERS 

You cannol buy a more powerful micro: 
• Power: 1 10 32 independenl users 
• Memory: dlreclly adci"esses 10 16 Meg• 
• Mapping: elficfenl memory managemenl 
• Disk: 2M 10 more than 250M 
• Speed: throughpul 10 times zao 
• Flies: simutlaneous acce ss 
• Communication: nle1-user via lermlnals 
• Sect.1rity: all files password prolected 
• Options: expandable in lhe field 
• Bus: Intel Mul llbus'" compalible 
• Languages: Pascal, BASIC. COBOL FOIURAN 

System 3 $7053 
This 16-bit Multibus·· compu1er system 
includes: 
• Z8001 CPU and 256K RAM 
• B serial 1/0 ports 
• 15-slot backplane 
• Dual floppy disk drives 
• Multiuser Operaling System 

Field upgrade to 16MB RAM, 
268MB ot hard disk. 32 users. 
Pascal. BASIC, C, COBOL and 
FORTRAN languages. 

can for further system specifications. 

AMPEX Dialogue SO'" 
Dialogue BO'• fully-featured video lerminar: 
• Full ASCII wilh numeric and edil keypads 
• Eleganl case with delachable keyboard 
• Display 24 lines wilh 25th status line 
• 20 user programmable function keys 
• 2 pages display memoty (4 oplional) 
• 11 graphics and 21 conlrol codes 
• 1Omodes including block. prolecl. program 
• Transparenl mode displays control cedes 
Dialogue SO '" ...................... .. .......... $1045 
Dialogue 80'" with phone coupler ....... .. 1194 
Applications: word processing. dalaentry. interac· 
live programming, dala base inquiry/response/ 
~dale, transaction processing, whether on-site 
or remole. For our syslem or lor yours . tlis inler· 
act e terminal is the perfect malch. 

Prices: Prepaid or Purchase Order Net 10. 
Prices subjecl Io change w1lh0ul notice. 
Warranty: 120 day minimum on alt systems. 
Interfacing ca bles free wilh all systems. 
10% down fixes price, guarantees priority. 
Mas terCard and VISA cards accepted. 
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Listing J continued: 

11 00 'SET UP A DEFAULT LOAD ADDRESS AT WH I CH TO POKE DETECTOR, 
1120 'THEN LET US ER OVERRIDE IT If NECESSARY 
1140 ' 
1160 Ml =M 'DEF'AULT LOAD ADDRESS 
1180 CLS ' BEGIN WITH FR ES H SCREEN 
1200 PRINT "WHERE SHOU LD THE STRI NG CO MPRESS I ON DETECTOR " 
1220 PRINT " BE LOADED (DEFAU LT I S :"; Ml;" ) "; 
1240 INPUT Ml 
1260 IF Ml >= M THEN 1460 ' LOA D POINT MUS T BE >=MEM SIZE 
1280 PRINT 
1300 PRINT "M EMORY SIZE IS SET AT" ; M; ' ERROR MESSAGE 
132 0 PRIN T "SO RESET MEMORY S I ZE AND TR Y AGA I N" 
1340 END : GOTO 13 00 ' DON ' T LET PROGRAM CONTINUE 
13 60 I 

1380 'SAVE FINAL LOA D ADDRESS , THEN CONVERT IT TO VALID VALUES 
1400 'FOR THE "POKES": 0- 32767 REMAIN THE SAME , BUT 
1420 '65536 MUS T BE SUBTRACTED FROM 32 768-65535. 
14 4 0 I 

1460 M=Ml " ' M" IS LOAD ADDRESS fOR PGM. 
1480 IF M > 32 767 THEN A=M - 65536 ELSE A=M 
15 00 ' 
1520 ' POKE THE MACHINE LANGUAGE PROGRAM INTO HIGH MEMORY. 
1540 ' ANOTHER ROUTINE WILL HANDL E THE RELOCATION AS NE EDED . 
1 560 ' 
1580 PkINT : PRINT "NOW POKING PROGRAM IN TO HIGH MEMORY . .. " 
1600 F'OR 13" 1 TO NB 'LOOP TO DO THE POKES 
1620 READ C ' ONE BYTE AT A TIME 
1640 POKE A, C 'INTO HIGH MEMORY 
1660 IF A"32767 THEN A=-3276d ELSE A=A +l 'CHECK BOUNDARY 
16tl0 NEXT 13 ' TO KE EP 'A' A VA LID INTEGER 
1700 I 

1720 ' I NTEGE RS MUST BE IN THE RANGE: -32768 TO 32767 
1740 'lr "M" EXCEEDS 32767 , IT WOULD BE AN ERROR . BY 
1760 ' SUBTRACTING 65 536 PROM "M" , A NEGATIVE NUM BER RESU LTS, 
1780 ' WHICH ACTUALLY IS A Z-80 ADDRESS BETWEEN 32768 AND 6553J 
18 00 ' 
1820 I F M > 32 767 THEN M=M-6 5536 ' CHECK· AND ADJUST RANGE 
184 0 I 

186 0 ' MACHINE LANGUAGE IS NOT SELF - RELOCATABLE , 

1880 ' SO NOW IT IS NECESSARY TO CALCULATE AND ADJUST SOME 

1900 ' OF THE ADDRESS ES IN IT. 

1920 ' 

1~40 'THE CALCULAT ION IS DONE THIS WAY : 

1960 ' 1 . CALCULATE ABSOLUTE ADDRESS OF A VARIABLE 

1980 ' WITHIN THE MACH I NE LANGUAGE PROGR AM: 

2000 ' MO = PROGRAM LOAD ADDRESS + VA RIA BLE DISPLAC E~ENT 


2020 ' WITH I N PROGRAM 

2040 ' 2. CONVERT ADDRESS 'Ml' TO TWO SIN GLE BYTES : LSB , MSB : 

2060 M2 = LSB , Ml = MSB
I 

208tJ ' J . CALCULATE WHERE TO STORE ADJ IJSTE.D VARIABLE AQL:i!E:5S 
2100 ' AND STORE IT THERE . THIS MAY HAVE TO BE DONE ~ORE 
2120 ' THAN ONCE IF THE VARIABLE IS REF'ERENCED i.\ORE BA:-< 
2140 ONCE .I 

2160 I 

218 0 PRINT : PRINT " NOW RELOCATING I NTENNA L ADDRESSES . . . • 
2200 MO =M+l3 'ADDRESS Or GRAPHIC DI3P LA l RTN 
2220 M2=MO AND 255 ' EXTRACT LSB F'ROM 2-BYTE ADDR . 
224U Ml =INT (M0 /2 56) AND 2 55 ' EXTRACT MSB ALSO 
2260 POKE M+l, M2 'STORE LSB INTO MACH LAN~ PG~ 

2280 POKE M+2, Ml 'STORE MSB 
2300 ' 
2 320 MO =M+38 'ADDRESS Of "GRAPHIC RE MOV ER" 
2340 M2=MO AND 255 'CALC LS B OF GRAPH I C REM OVS k 
236 0 Ml=INT(M0/256) AND 255 ' CA LC MSB 
2380 POKE M+7 , M2 'STORE THEM INTO PROGRAM 
2400 POKE M+8 , Ml 
242 0 ' 
2440 M0= M+64 'ADDR ESS OF A SWITCH I~ PG~ 
2460 M2=M 0 AND 255 'LSB OF SW I TCH ADDRESS 
2480 Ml=IN'f (M0/256) AND 255 'MSB 
2500 POKE M+J3 , M2 'STORE SWITCH ADDRESS I~TO 
2520 POK E M+34 , Ml ' PROGRAM IN THREE LOCATIONS, 
2540 POKE M+39 , M2 'IN THR EE PLAC ES 
2560 POKE M+40 , Ml 
258 0 POKE M+4 7, M2 
26 00 POKE M + 4 8 I M 1 Listing J co11ti1111ed 0 11 page 326 



Meet GBS... the most complete, 

most pow~rful relational database management 

systen: .a.va1lable. It was designed to go beyond the 

capab1ht1es of ordinary DBM systems. And it 

does. Where others may possibly be state· 

of.the·art. ..GBS, our General Business 

System, is ahead-of-t he-art! 

B ecause it is relational. GBS is far 
more valuable to you and your busi· 

ness. It has the capability to access an 
almost unlimited amount of data from a 
variety of f iles. then combine that data and 
display or print it in a format that you 
specify. 

Relational, Efficient & Automatic 

GBS can automatically search for, 
locate, and interrelate information from 
many files. For example, on each order 
~try it can automatically decrement 
inventory; automatically post the data to 
your Accounts Receivabl e and 
automatically update your General 
Ledger. You don't have to spend 
countless hours making redundant 
en ires. with he chance fOI' numerous 
err_ors. GBS' inter-me relationships and 
adJUStments save you considerable time, 
and thus many hours of high·cost labor. 

Most other business programs are 
limited single file systems, whereas GBS 
allows you to work with 3 different fi les at 
the same time. All Indexes are updated 
automatically. Whafs more, a large GBS 
data file can extend over 4 different disk 
drives...not merely one. No other data 
base system has the power and flexibility 
of GBS! 

Circle 351 on Inqu iry card. 

A program generator, par excellence 

Included as a part of GBS is a very 
powerful applications development tool, 
cal led QUIO~ GEN. Basically, this 
function allows almost anyone .. even 
those unsophisticated about computers ­
to _generate useful business programs. 
Think o f the efficiency you gain when 
anyone on your staff can quickly generate 
a needed _program to solve a particular 
problem.But, GBS versatility doesn't stop 
there. GBS is also ... 

...a Fully Programmable system ... 

... which allows you. or those with 
deeper computer interest. to create 
almost any business appl ication 
prog r am, such as accounts 
payable/receivable ... payroll ... general 
ledger ... order entry ... mailing lists ... 
personnel files ... cost accounting ... real 
estate listings ... time/expense 
management. and many more. And each 
one . will be a personalized program ... 
1nd1vidua l ized to the speci f ic 
requirements of your f irm! 

Start using GBS now 

You can. Because GBS is up 
and running on most popular CP/M" 
based computers, like those made by 
Apple. Tandy, Xerox.Sharp. NEC, Hewlett 
Packard. Toshiba. Osborne, Televideo. 
Vector. Altos and more. 

You can. Because GBS docu­
mentation is written in a fr iendly, free· 
flowing, style ...and it leads you by the 

hand with plenty of tu orials and easily 
understandable examples. And. the entire 
documentation is typeset for ease of 
reading. 

You can. Because GBS is fu ll y 
supported by QUAUTY SOFTWARE. So. 
if you ever have a question. or need 
assistance. simply contact QUALJTY 
SOFTWARE and our professional 
support people will be happy to help. 

You can. Because we offer a 
special 30·Day Money Back Guarantee. 
Order your edition of GBS at $700 (on 
disk, with complete professional 
documentation) and try GBS in your own 
business environment. lf GBS isn't all we 
say it is. and more. simply return it within 
30 days for a full refund. This offer is for a 
limited time only. so please act 
immediately. 

Call Today 

There's great business ahead. And 
GBS is the relational data base 
management system which can help you 
co~t.rol your information and data quickly. 
efficiently and effectively. Call us today for 
additional information or to 
take advantage ci our 
special 30-Day 
Mo ney Back 
Guarantee. 

GBS ·· it·s the 

best b u siness 

decision you can 

make. for today 

and the future. 


~ 

QUALITY SOFTWARE 


6660 Reseda Blvd., Suite I07 

Reseda. CA 91335 (213) 344·6599 


•(P/M is a registered trademark of Digital Research. 

BYTE May 1982 325 



Circle 50 on inqu try card. 

NEC PC-8023A-C Printer 
$49988 OEllVEREO 

o· 100 cps bi-directional printing 

D Adjust able troctor/frktion feed 
D Proport ional spocing 
D Hi-res dot-addressable grophk5 
D True, descenders in 5 fonts 
D Submip1, Superscript a underlining 

Okidata Printers 

MICROLINE 80 . . . . . . . . . . . . . . . . . . . . $36988 

MICROLINE 82A . . . . . . . . . . . . . . . . . . . $479111 

M tCROllNE 83A . . . . .. ... , • . . . . . • . . $739111 

MICROllNE 84 (Paralle l). . . . . . . . . • • $1059ill 
M ICROLNE 84 (Seriol ) .... . .. . .. . . $119488 

Ot:1GRAPH ROM-odds Hi -Res copobilities 
10 82A ond 83A Printers . . • . . . • . • . . $8988 

IDS Printers 

s1699111PRISM 132 (Color) • • • • • • • • • • • • • • . 

PRISM 80 • • • • . • • . • • • • • • • . • • . • • • • S989Bll 


Epson Printers 

MX·80 w /GRAf RAX • •• • ••••••• • ••• $474"' 

MX-80/F· T . . . . . . . . . . . • • . . • . . . • . $569M 
MX-80/f·T w/G RAFTRAX • •••••••••• $619M 
MX-100 .. ....... . . .. ..••.... . .. $71981! 

$891111GRAFTRAX • • • • • • • • • • • • • • • • • • • • • • • • 

Centronics Printers 

CENTRONlCS 739 (Parollel) ..•.....•. $539111 

CENTRONICS 739 (RS·232·C) • . ••• •••• $644119 

$691112-Color Adopter .... . ............. 


C./toh Printers 

C.ITOH Co11m I . . . . . . . . . • . . • • . . • . $28488 

C.ITOH PRO W RITER w/3K buffer 
(parallel and serial) . . • . . . • . . . . . • • $63988 
C.ITOH f-10 D AISV W HEEL 

(40cps) .................... . : . $1539111 

Cables and inlerfoces ovoiloble for the APPLE, 

ATAlll, CBM/PET, IBM, OSBORNE, end TRS-80. 


Orders & Information: 

CALL (603)-673-8857 


OrdorJ Only; CAll (800)·34.3-0726 

We accept CODs- No surcharge for credit cords 
No charge for UPS shipping·- Stoc,k shipments ne xt 
day-Ali equipment shipped factory lresh wilh lhe 
manufacturer's warranty 

Pri<n w bted •o t:hortg"e 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

12 Jonmon Street, Milford NH 03055·0423 
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Li5ting 3 continued: 

2620 ' 

2640 ' NECESSARY RELOCATIO S ARE COMPLETE . 

2660 
 I 

2680 'SET UP THE "USR " CALL: ASSUME LEVEL II , BUT lF IN 
2700 'DISK BASIC , SET IT UP THROUGH A "DEFUSR": 
2720 I 

2740 POKE 16526 , MAND 255 ' LSB OF DETECTO~ STAriT 
2760 POKE 16527 , (M/256) A D 255 'MS B 
2780 I 

2800 'NOW SEE IF IN DIS K BASIC . IF SO , ABOVE Dl~N ' T HURT . 
2820 IF PEEK (16809) <> 201 THE DEFUSR=M 
2d40 I 

28b0 ' . 01·1 ACTIVATE THE STRING COMPRESSION ROUTINE . 

28/jO 'IT 1-l' I LL REMA! IN HIGH MEMORY UNT I L YOU RE-BOOT OR 

2900 'RE-INITIALIZE BASIC . YOU CA LOAD AND RU OTHER 

2920 ' BASIC PROGRAMS NOW, AS LONG AS THEY DO NOT PO KE OTHER 

294() 1 1'\ACHINE LANGUAGE PROGRAMS INTO THE SAME PLACE AS THE 

2960 ' STRING COMPRESSION ROUT! E. 

29~0 ' 

30l)0 ' *"* ~AKE SURE YOUR OTHER PROGRAMS DO NOT *** 

3020 ' *** DES TROY THE DETECTOR ! ! t *** 

3040 ' 

3060 \"' USR (0) 'ACTI VATE THE DETECTOR 

3U80 ' 

3100 ' END OF MAINLINE OF PROGRAM 

3120 
 t 

3140 PRI T : PRINT "STRI G COMPRESSION DETECTOR ACTI VE" 
3160 END GOTO 3160 'MAKE SURE PROG!lJ:\M STOPS HERE 
3180 I 

I3200 E N D 0 F M A I N PROG~AM 
3220 1 

3240 ' 
3260 ' ERROR ROUTI E FOR HANDLING OVERFLOWS IN A CERTAIN BLOCK 
3280 'OF LINES. I F THE ERROR IS SOMEPLACE ELSE , OR IS NOT 
3300 'AN OVERFLOW , THEN BASIC ' S NORMAL ERROR MESSAGE IS GIVE 
3320 ' IF IT IS AN OVER FLOW IN THAT BLOCK, THEN THIS ROUTINE 
3340 'MOD I FIES THE APPROPRIATE VARI ABLE . 
3360 ' 
3380 ' CHEC K TO SEE IF VALID ERROR 
34 0 0 t 

3420 IF ERR<>lO OR ERL<2200 OR ERL>2820 THEN ON ERROR GOTO 0 
344tl ' 
3460 'IF ERROR OCCURED WITH MU, CHANGE MU ELSE CHANGE M 
H8u • 
3500 I F ERL=2200 OR ERL= 2220 OR ERL=2240 TH EN 3700 
3520 IF ERL=232 0 OR ERL=234 0 OR ERL=23 60 THEN 3700 
354() IF . ERL=244 0 OR ERL ,,, 2460 OR ERL ,,, 248 0 TH E 3700 
3560 • 
3580 ' IN THE EXT TWO LINES: IF THE VARIABLE I S NEGATIVE , 
3600 ' 65536 IS ADDED. IF POS I TIV E, 65536 rs SUBTRACTED . THIS 
3620 'SHOULD TAKE CARE OF THE OVER FLOW . NEXT IT RESUMES TO 
3640 ' GIVE CONTROL BACK TO THE ERROR LI E. 
3660 ' 
3680 M=M (- SGN(M)*65536) : RESUME 
370l) M0 • 10+(-SGN(M0)*65536) RESUME 
3720 I 

3740 ' E D 0 f E R R 0 R R 0 U T I N E 

3760 ' 

3780 ' 

3600 ' THESE DATA STATEMEN'l 'S CO TAIN THE MACHINE LANG UAGE 

3820 'PROGRAM THAT IS THE "ST RING COMPRESS IO DETECTOR" 

3840 • 

3860 
3880 
JYOO 
392 ll 

DATA 
DATA 
DATA 
DATA 

33, 
1(J ' 
28, 
62, 

181, 
64 ' 

209 , 
1, 

255 , 
201, 
227 , 

SU, 

34 , 
227 , 

32 ' 
232 , 

7 ' 
213, 

10 , 
255 , 

64 ' 33 , 
17, 253, 
62 , 18 3 , 

195 ' 144' 

206 , 255, 
40, 205 , 
50 I 63 , 
28, 58 , 

34 
144 

60 
232 

3940 DATA 255 , 203 , 71, 40, 16, 175 , 50 , 232 , 255 , 51J 
3960 DATA 63 , 60, 254' 183 , 3 2, 5 , 62 , 32 , 50 I 63 
398U DATA 60 , 195 , 217 , 37, ll 
4000 ' 
4li20 I E D 0 F D A T A S T A T E I E N T S 
4060 I 

4080 I I ITIALIZl\TION 
4100 I 

Listing 3 continued on page 328 



Superfast in its class and ready to run. 

Computer Benchmarks-Al l systems ru nning the same BASIC program. 

Manufacture-Model Class Operating Language Run lime 

System (Type•) (Seconds) 


IBM 3033 M ai nframe VS2- 10RVYL Stanford BASIC 10 

Sea ttle Computer System 2 M icro MS-DOS M icrosoft BASIC (C) 33 

Digital Equipment PDP 1 1 /70 M ini n/a BASIC(!) 45 

Prime 550 Mainframe PRIMOS BASIC Vl 6.4 (I) 63 

Digita l Equ ipment PDP-10 Mainframe TOPS-10 BASIC(I) 65 

IBM System 34 M ai nframe Release OS BASIC(IJ 129 

TEI System 48 Micro MAGIC 1.0 M icrosoft BASIC (C) 178 

Hewlett-Packard HP3000 Mini Time Share BASIC (l) 250 

Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (I) 310 

Alpha Micro AM- 100/T Micro AMOS4.3a Alpha BASIC (SC) 317 

Digital Equipment PDP 11 /45 M in i n/a BASIC(I) 330 

Data General NOVA 3 M ini Ti me Share BASIC 5.32 517 

Ohio Scientific C4-P Micro OS650 3.2 Level 1 BASIC (I) 680 

Nor th Star Float ing Point Micro NS DOS Northstar BASIC (I) 685 

Radio Shack TRS-80 II Micro TRSDOS 1.2 BASIC (I) 792 

Apple II+ Micro DOS 3.2 Applesoft II (I) 960 

Cromemco System 3 Micro coos 32K BASIC (!) 1074 

Commodore Pet 2001 Micro n/a Microsoft BASIC (I) 1374 

IBM 5100 M icro n/a BASIC (I) 1951 

Vector MZ M icro nla M icropolis BASIC (I) 2251 


• C = Compiler; I = Interpreter. Times (except for Seattle Computer) taken lrom August 198 1 issue of Interface Age. 

The Seattle Computer System 2 is the fastest micro on the 
block. In fact, System 2 outperforms many m inis and ready to run with the addition of disk drives (that we 
mainframes. 

Even the big boys such as: IBM System 34, Prime 
550, and Hewlett-Packard HP 3000 are left in the dust 
when System 2 starts running. 

The speedy System 2 consists of 8 Mhz. 8086 
CPU set, 128K of 85 nsec. static RAM, double-density disk 
controller, 22-slot constant voltage mainframe, a cable for 
two 8" drives, and MS-DOS operating system (also ca lled 
86-DOS, IBM PC-DOS, Lifeboat SB-86). 

High-level languages like Microsoft's Basic, 
Pascal, Fortran, Cobol are avai lable now for your 
application programs. 

System 2 comes fully assembled, tested and 

can supply) and term i nal. 
Call (206) 575-1830 for the location of your 

nearest System 2 dealer. 

Dealer inqui ries welcome. 

1114 Industry Drive, Seattle, Washington 98188 

Circle 37 4 on Inquiry card . 
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Lislitrg J cotrlitrued: 

4120 
4140 
4160 
4180 
4200 
4220 
4240 
4260 
4280 
4300 I 

4320 I 

DEFINT A-L , N-Z 'USE I NTEGER VARIABLES 

M=PEEK(l6561)+256*PEEK(l6562)+1 'MEM SIZE 

ON ERROR GOTO 3420 
C=O:B =C:A=C:M l =C:M2=C 
ON ERROR GOTO 3420 
C=O:B=C:A=C:MO=C 
Ml=C:M2=C 
NB=65 
GOTO 1160 

E N D 0 F I 

Line Searches 
When the TRS-80 BASIC inter­

preter encounters a GOSUB, GOTO, 
RUN, LIST, etc., it has to search for 
the associated line number. The inter­
preter always starts at the beginning 
of the program unless it is looking for 
a GOTO, RUN, or GOSUB, in 
which case it does one of the fol­
lowing: 

• If the line referenced is earlier than 
the line the command is on, it will 
begin the search at the start of the 
program. 
• If the li ne referenced is not earlier 
than the line the command is on, the 
search begins on the command line. 
• If the command is entered as a 
direct statement, the search begins at 
the start of the program. 

The further the line is from the 
command referencing it, the longer 
the interpreter takes to find it. This 
can take a long t.ime in large pro­
grams. Here are three ways to pre­
vent this situation: 

1. Try to use subroutines as much as 
possible. This cuts down wasted pro­
gram space. 
2. Put frequently used routines near 
the start of the program to reduce 
search time. 
3. Place your initialization routines 
at the end of the program, and start 
your program with a GOSUB to the 
routine. Then your program won't 
have to waste time going over lines 
that are used only once. 

Also, when entering additional 
lines near the top of a large program, 
it takes a long time to get the prompt 
after hitting ENTER. Here are several 
reasons for this: 
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'OVERFLOW ERROR HANDLER 
'SET UP VARIABLES FOR SPEED 
'TAKE CARE OF OVERFLOW 
' SET UP VAR I ABLES FOR SPEED 

'LENGTH OF MACH. LANG. PGM. 
'GO BACK TO MAIN PROGRAM 

N I T I A L I Z A T I 0 N 

• The BASIC interpreter searches for 
the line, starting at the beginning of 
the program. 
• If the line is currently in the pro­
gram, it is deleted. When the inter­
preter deletes a line, the lines above 
must fill the empty space . 
• Next, the interpreter moves the 
lines that are past where the new one 
has to go to accommodate it . 
• The line pointers for each line are 
changed, starting with the new line. 
• The interpreter finishes up by 
executing a CLEAR. 

Defining Variables 
Here are some recommendations 

on how to define variables. If you 
define them in these ways, the time it 
takes to find each variable should be 
reduced and the program execution 
time should improve. 

• Use integer variables whenever 
possible. 
• Define all variables in the state­
ments of the program that will be ex­
ecuted first. These statements should 
be placed at the end of the program, 
and invoked by a GOSUB from the 
beginning of the program, as men­
tioned before. Then, it will not be 
necessary for BASIC to scan them 
when looking for GOTO and 
GOSUB targets during the rest of the 
run. 
• Define simple variables before 
defining arrays. 
• Define the most frequently used 
variables before defining infrequently 
used ones. (This is mentioned in the 
Level II manual on page 11/2 .) 

Combining these suggestions, you 
should define your frequently used 
variables before your seldomly used 
ones. Frequently used arrays should 

CALL 
YOUR 

LOCAL

DYSAN 
OFFICE 
St. Loui.s, Missouri 
(314) 434-4011 

San Francisco, California 

Sunnyvale, California 

1408) 730-2145 


Sherman Oaks, California 

1213) 907-1803 


Mclean, Virginia 

(7031 356-6441 


Irvine. California 
(714) 851-9462 

New York, New York 

1212) 687-7122 


Schaumburg. Illinois 

(312/ 882-8176 


Fair Oaks. California 

(9161966-8037 


Glendora, New Jersey 

(6091 939-4762 


Bellevue, Washington 

(2061455-4725 


Atlanta. Georgia 
(404) 952-0919 

Arlington. Texas 

(8171261-5312 


Burlington. Massachusetts 
(617) 273-5955 
(617) 229-2800 (OEM) 

Rock( River. Ohio 

1216 333-3725 (Cleveland) 

14121261-0406 (Pittsburgh/ 


Livonia, Michigan 
(313 ) 525-8240 

Dysan Flexible Diskettes are also 
available from all Computerland 
Stores, Sears Busine~ System 
Centers, and independent 
computer outlets nationwide. 

For the location of the Dysan 

sales outlet nearest you. 

contact Dysan at: 

(408) 988-3472; 

Toll Free: (8001 538-8133; 

Telex 171551 DYSAN SNTA; 

TWX: 910-338- 2144. 


Clrcfe 150 on Inquiry card. 





Listing 4: The machine-language equivalent to listing 3. 

00100 ; CKSTR (CJ COPYRIGHT 1980 BY GLENN TESLER 
00110 . 
0012lJ ; THIS PROGRAM TESTS TO SEE IF BASIC IS IN ITS 
00130 ;STRING COMPRESSION ROUTINE . IF IT IS, IT DISPLAYS 
00 14 0 ;A GRAPHICS CHARACTER , ELSE IT CHECKS TO SEE IF THE 
00150 ;GRl\PH ICS CHAR IS 0 THE SCREEN. IF SO DISPLAY A BLANK . 
00160 ; NEXT, 00 RST B H 
00170 . 

1C90 00180 RST18H EQU lC~OH ;16 BIT COMPARE 
25DY 00190 RST20H EQU 25D9H ;TEST DATA TYPE 
OOB7 00200 CMPSYM EQU 183 ;CHAR TO DISPLAY 

00210 
F618 00220 ORG 63000 ; <== YOU MAY CHANGE THIS 

00230 ; 
F61B 2127F6 00240 SETSTR : LD HL , CKSTR ;OVERLAY JUMP VECTOR 
F61B 220740 00250 LD (4007H) ,HL ;TO GIVE ME CONTROL. 

00260 ;OVERLAY JUMP VECTOR 
F61E 2140F6 00270 LD HL, CKBYT ;TO BE ABLE TO TAKE IT 
F621 220A40 00280 LO (400AH) HL ;OFF SCREEN AFTERWARDS . 

002YO . 
00300 ;SELECT ONE OF THE NEXT TWO JUMPS , DEPENDING ON WHERE 
00310 ;YOU ARE RUNNING THIS PROGRAM AT EXECUTION TIME 
00320 (BASIC VIA "SYSTEM " OR DOS VIA "CKSTR / CMD") . 
00330 

F624 C3191A 00340 JP 1Al9H ;USE THIS TO ENTER BASIC 
00350 JP 402DH ;OR USE THIS TO ENTER DOS 
00360 

F627 E3 00370 CKSTR ; EX (SP), HL :SAVE HL, GET RET ADDR . 
F628 05 00380 PUSH DE ;SAVE DE 
F629 11FD28 00390 LO DE , 2Bf'DH ;RET ADR IF IN STR CMPRSN 
F62C C0901C 00400 CALL RSTltJH ;IS IT THAT ADDRESS? 
F62F Dl 00410 POP DE ; RESTORE DE 
F630 E3 00420 EX (SP) ,HL ;SAVE RET ADD, GET HL 
F63 200A 00430 JR NZ, DORS18 ;NOT ADDR, SKIP 
F633 3EB7 00440 LO A,CMPSYM ;GET SYMBOL 
F635 323FJC 00450 LO (3C3FH) ,A ;DI SPLAY 
F638 JEOl 00460 LD A,l ; SET SWITCH 
F63A 325AF6 00470 LO (CMPSW) ,A 
F630 C3901C 00480 DORSlB JP RSTlAH ; DO 16 BIT COMPARE 

00490 . 
F640 3ASAF6 00500 CKBYT LO A, (CMPSW) ; GET SIHTCH 
F643 CB47 00510 BIT U,A ;ON? 
F645 2810 00520 JR Z,DORS20 ; NO, DO RST20 
F 64 7 AF 00530 XOR A ;ZAP A 
F64B 325A.F6 00540 LO (CMPSW) , A ;ZAP SWITCH 
F64B 3A3FJC 00550 LD A, (3C3FH) ;GET SCN BYT 
F64E FEB7 00560 CP CMPSYM ; IS IT THE CHAR? 
F650 20lJ5 00570 JR NZ , OORS20 ;NO, DO RST20H 
F652 3E20 00580 LO A, 32 ;BLANK 
F654 
F657 

323F3C 
C3D925 

005YO 
00600 DORS20 

LO 
JP 

C3C3FH) ,A 
RST20H 

;PUT BYTE ON 
;DATA TYPE 

SCREEN 

00610 . 
F65A 00 00620 CMPSW DEFB (J ;SWITCH 
0043 00630 ZSIZE EQU $-SETSTR 
P618 00640 END SETSTR 
00000 TOTAL ERRORS 

CKBYT F640 oosoo 00270 
CKSTH F627 00370 00240 
CMPSW F65A 00620 00470 uosoo 00540 
CMPSYM UOB7 00200 00440 00560 
DORS18 F63D 00480 00430 
DORS20 F657 00600 00520 00570 
RSTl!:lH lCYO 00180 00400 00 480 
RST20H 25D9 00190 00600 
SET5TR FblS 00240 00630 l)064U 
ZSI'iE 0043 u0630 

be defined and then seldomly used Conclusion If you do add them, and use some of 
a.rrays. All these definitions should be Even if you don't add these detec­ the variable-definition sequences sug­
in an initialization routine at the end tion rout ines to your system, know­ gested, then you'll fi nd the computer 
of the program, and a GOSUB at the ing what the computer is doing will doing more of what it was meant to 
beginning of the program should pass help you avoid rebooting unnecessar­ do: making your life easier and more 
control to this initialization routine. ily (say, during string compression). fun! • 
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ATARI 400/800 APPLE II & II+ 
EASY TO USE - Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor 
with the user in mind. FAST machine language operation , ability t o send control codes with in the body of the program, 
mnemonics that make sense, and a full printed page of bu f fer space for 1ex1 edi t ing are but a few features. Screen Format 
allows you to preview printed text . Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, account ing files and mail ing labels only with MAIL MERGE/UT ILITY by LJK. FEATURES - Proport ional/ 
Incremental spac ing • Right Just i fication • Fi le Merging • Block movement • Headers • Footers • Print Mult iple Copies• 
Auto Page Numbering• Scroll forward/backward• Search and Replaces • Full cursor control •Underl ining • Boldface • 
Superscripts • Subscripts • Auto page numbering • Insert charac ter/l ine • Delete character/ li ne • Centering • Hor izontal 
tabs/changeable • Multifunct ion format line !line spacing - left margin - page width - lines/page - change fonts - top/ 
bot margin adjust! MUCH MORE ! $149.95 

ATARI VERSION 2.0 #2001 
Uses proportional torn. rlgh1 justmed wi rh Atari 8 25/Cenuonlcs • 7 3 7. 73 9 printers. Uses f PSON MX • Series + Grafrraxlltaliclzed 
fonr . Can mix type fonts on same page; mix boldface and enhanced !om in same line with j ustification. Can be used with 16K 
Arari/400. 
" Compared to the price of many other word processors, this package is a steal. It does everything the adver t isement 
claims and more. On top of this the software is very easy to use." A .N.A .L.O.G. MAGAZINE 

APPLE VERSION 5.0 #1001 
DOS 3 3 compat ible - Use 40 or 8 0 column interchangeably (Smanerm - A LS; Videoterm-Videx ; Full V iew 80 - Bi t 3 
Inc.; Vis ion 80 - Vista; Sup·R·Term - M&R Ent.I Recon f igurable at any time for di ffe ren t video. pr inter, or inter face. 
USE HAYES MICROMODEM 11 9 LCA necessary i f no 80 column board , need at least 32 K of memory. Fi les saved as 
either Text or Binary . Shih key modi ficat ion allowed. Data Base Merge compatib le w ith DATA PERFECT- by LJK . 
'"For $ 150, Letter Per fect offers the type of software that can provide quality word processing on inexpensive micro· 
computer sys tems at a compet it ive price." INFOWORLO 

APPLE & ATARIDATA PERFECT T.M.LJK DATA BASE MANAGEMENT $99.95 
Complete Data Base System. User orientated for easy and aH operation. 100% Assembly language. Easy to use. You may 
cr ea te your own screen mask or your needs. Searches and Sorts al lowed, Configurable to use with any of the 80 coh.J mn 
boards of Letter Perfect word process ing, or use 40 column Apple video. lower case suppor ted in 40 column video. 
Utility enables user to convert standard files to Data Per fec t format . Complete report generation capability. Much More! 

$29.95EDIT 6502T.M.LJK 
MAIL MERGE/UTILITY ATARI 

This is a coresident - two pass ASSEMBLER, DIS· 
This menu driven program comb ined with LETTERASSEMBLER, TEXT EDITOR, and MACHINE LANGU· 
PERFECT allows user to generate form letters and prin t AGE MONITOR. Edit ing is both character and l ine 
mai ling labels. Wi th the Atari , you may CONVERToriented . D isassembli es crea te editable source f iles with 
ATARI DOS FILES, or V isica lc fil es comp<U ible orabil i ty to use predef ined labels. Complete contro l w ith 41 
edi t ing w ith LETTER PERFECT. Ut ility creates Datacommands, 5 d isassembly modes, 24 monitor commands 
Base iles for Letter Perfect. inc luding step, trace, and read/write d isk. Twenty pseudo 

opcodes, allows linked assembl ies, software stack ing 
(single and multiple page) plus complete pr inter cont ro l, LOWER CASE CHARACTER 
i. e. paganation, t i t les and ta b setting. User can mo,ve 
source, object and symbol table anywhere in memor y. GENERATOR $24.95 
Feel as if you never le f t the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 1•!!''<>1+ - /9l234!67p9 • ;<•>'IAICDEP'~HtJ HOPG stuuw~vzc,JA_ abcdefihiJklanaPERFECT, Lower Case opt ional with L CG. ,,.. vwxvz( )"" 

LJK DISK UTILITY APPLE $29.95 Lower Case Character Generator for the Rev. 7, Apple I I 
This menu driven program allows the user to man ipu late a or 11 computers. When installed , th is Eprom will genera te 
variety of different f il e types. Binar y, Text. and Source. lower case charac ters to the video screen . Lower case 
files may be easi ly converted into each other. The pro­ characters set has two dot true descenders . Installation 
gram may be used with APPLESOFT', VISCALC', and instruc tion included. Manual includes listing o f sohware 
other programs. These program files may be read ily for fu l l suppor t and comple te instruct ions for sh ift key 
adapted for mu lt ip le use including ed it ing with LETTER modi fi cation. Compat ible w11h LETTER PERFECT. 
PERFECT word proces.sings. 

LJK ENTERPRISES INC. 
P.O. Box 108271iml ~~ lS"St. Louis, MO 63129 

"' ..,"' ""' "fl•'" , ""'""' ]n [ (314) 846 -6124 

DEALER 
INQUIRES 
lrMTED 

'Trademarks of : Ap p le Co m purnr - Ata ri Co m p u t er - Epson Ameri ca - Hayes Mic rocompute rs - Personal 
Software - Vidax - Bit 3 I nc. - M&R Ent . - Advanced Logic Systems - V ist a Comp uters 
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with ourvarietyof qua 1 
ASAP carries only the highest qua lity floppy disk drives. to 
provide you with years of trouble· lree service and superior 
performance. 
Data Trak ·double-sided, double-densi y drives rom Qume 
feature state-o -the-art technology. You ge superior data 
integri y through improved disk life. data reliability and drive 
serviceability. 
Data Trak'" 5 (ANSI 5%" compatibil ity) ....... . Call for price 

Data Trak'-" 8 (IBM compat ibility) ... ... . . .. ... Call !or price 


Shugart drives have been setting industry quality and reliabili ty 

standards for years. Shugart's Bi-Compliant'" head assembly 

provides superior media compliance and high reliability. 

Model 801 !standard lloppyl ........... . ........ . . $400.0Q 

Model 850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $640.00 

ASAP also provides a full line of high rel iability disk drive 

subsystems. For superior quality, high rel iabili ty disk drives. 

contact ASAP today. 

Part No. - Oesc:rlption• Price 

CAB5V - Single cabinet for either Shugart or Qume 511: 

floppy disk drives (cabinet only) .. .. ........... $ 75.00 

CAB5V/10- Single cabinet with (1) Oume DT-5, double-sided 

double-density 51

/," floppy disk drive installed . . , . S 425.00 

GABBH - Dual cabinet for 8" floppy disk drives 

(horizon al mounting) .. . ........... ..... ..... S 225.00 

CAB8V - Cabinet for 8" floppy disk drives 

(vertical mounting) ........ . ...... . .. . .. ..... . S 225.00 

GA88H/V+1S - Dual cabinet with (1) Shugart SA801A 

8" floppy disk drive installed (horizontal or 

vertical mounting) . ....... . .... ..... .... .. . .. S 665.00 


CA88H/V+2S - Dual cabinet with (2) Shugart SA801R's 
B'' floppy disk drives installed (hor izontal or 
vertical mounting) .. .. .. ... . ..................$1055.00 
CABBH.. 1 M - Dual cabinet with (1) Mitsubishi double-sided 
double-density. 8" floppy disk drive installed . .... S 695.00 
CABBH+2M - Dual cabinet with (2) Mitsubishi double-sided 
double-density, 8" floppy disk drives installed . . ...$1155.00 
CAB8H/V+ I 0- Dual cabine with (1) Oume OT-8 double-sided 
double-density drive installed (horizontal or vertica l 
mount ing) ..... .. .. . . ..... .. .. .... ... ..... .. S 725.00 
CABBH/V..2Q - Dual cabinet with (2) Qume DT-8's double­
sided double-density drives installed (horizontal or vertical 
mounting) ... . .... .. ...................... .. .$1205.00 
HOCB/1-HD - Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Contro ller .... . ... .. . . . Call for price 
HDCB/1 F+lHO - Cabinet with (1) Qume DT-8 double-sided, 
double-density drive, and (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ... . . ... . ... . Call for price 
CABBV/2F-9SM8 - Desk top cabinet for (2) 8" Shugart or Oume 
floppy disk drives. 9-slot motherboard. card cage, fan. dust 
filler. power supply, and all power and drive 
cables ......... .. ... . ..... .. .. .......... Call for price 
X5 - Cabinet for desk top mainframe (small power 
supply) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 200.00 
8000 - Cabinet for desk top mainframe (standard power 
supply) ...... .. .... ...... . .......... ... .... S 255.00 

·All c.abmels come complete w1lh power supply. fan and internal cables. 
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Price 
Terminals 	 Printers 
Mlfmtac111rn Madel # Pnnler ••• .. _. _ •... S 29900 ICO 1-iOCl<I!\' Cai t• dli . .. .......... ?3$ 
Ampex 01~1ogue SO s 87500 Epson MX-80 820 43 Column Doi DISKETTES from ASAP
Lear Sieglel ADM·5 s 660.00 	 BO Column Dot M<11rix Printer Maln• P!1 nler ... ..•. S 27900 Verbatimlea• Siegli!7 AD M·3A s 63500 Character set: full 96·diaracler ASCII with 	 825 00 Column 001 fl.'." llisk<lllls
Le<Y Siegle• AOM-3A· Sll25.00 desceni ers 	 Malrix Pr.nler .. .•• . • S 625 00 Piil • Slclll' P1ice
Lea• Sieg>er AOM-31 5109500 
teai Siegler AO .1-32 s1m.oo G apt1ics characlers: 64 block characters 8.ll Acoustic M011e1n •• •••• S 159 oo 	 P.t0525-01 Sot 101 s.?750 

Mll525·10 ll.¥d IO 10152750Li.'<V Siegler AO .1.42 5119500 Cenlronlcs·style 8-IJit parallel interface 	 B:D 1n1er ace Module , , • . •• S 16900 P.1052516 ll;rrd 16 IOIS2750Televidoo TV1911l s 625.00 standard; Apple TAS-80.RS·232inlerfam a10 Cils.sclle Recorder •• ••• S 80 II" OUtellesTe1ev1deo TVI 912C s 72500 optional 	 CX30~ Paddle C0t1t10ls ••••• . S 17 95 f032 llXXl 11.lfd IOIS3500l e1ellldec i VI 925 s 825 00 FOJ4-11XXl Solt IOISJSOOTelevideo TVI 950C MX-80 FT /Friction Feed 	 CX40-04 Joys11e~s tpair) •••••• S 17.96 


INTROOUCING ASAP's 

s 925 

Components 	 MX-100/132 Column Memoru 
Atari BOO IBK RAM Module: S55.00 	 51 oDlsket1es 

411 lls (200 nS)/5290-3 Dkidala Doi Malrix Prinlers 	 P111 # Sfde/Deru Seclor Prlc!I year warran1y palls &liltlo1 
l\i)I)~ rRS-80 Healll 82A - BO column printer wltracl0< ~EM 348t 11ru Soll 10JS?650 
1-15 • . .. s170 e;1d1 50- .. St 50 e:ich Thi Ol1Qhpu1 @ 80 character5 per f111e: 76 lines Software MEM 3483 I/Dbl H;lrd 10 101S2650 
16·49 . Sl ro eadi 100 up SI 30 eacll p~ mmute A•ari MEM 3485 110bl H.1rd 16 l01S<!i50 

Print Speed: 120CPS 	 a· Olsten..Baskelbad • • . . . • . • • . . . • • • • • • S ?7.002114 L·21200 nS 83A - 136 column pr Inlet wllractor 	 ll'(f.I J(6(l 1151]1 Sol IOIS35 00Super Bre<!koul ••• •• ••• • •••..• S 3000Low-Power tK • 4 Sl~llC RA Throughoui @ 136 cha•<1Cll!l'S ()P.t luie 76 lines 	 "'9>1 310 t ZIS"1 So ll 101S4500
Chess •• • ••••.•••••• • •. • . •• S 32001-16 $280 eACll :i<l-99 . ,$260 e.lCh MEM JOOO lllJIJI Sot 10154500 

17-49 • S2 70 e~cn IOO 11p .. . S2 45 each 1IEM JIOZ 210bl Soll 141~00 
per minute Video Easel • . . . . .. . • . • . .. • • • S 2'5 00
Pml Speed· 120 CPS 3-0lic Tac Toe • .•...... . ••••• S 2500 

27081450 nS 114A - 136 cobm printer wllracior Siar fl.'lllels • . • • • • • • . • • . • • • • . S 3.6 00 Scolch 3M 
Asteroids •......• . . ••. . .. .. . s 3200IK x 8EPROM .. .. . S4 00 e.icti Of BIS2S 00 Throughput® 136 cha1ac1ers Pl!I' ln1e 114 hnes 5' •• DlsUI es 

per min111e Music Composer . . . . •• • .••.••• S 42 00 P1n # Side/Dens Sew Pr~ 
AssemblerlEd1lor . • . .... ...• . •. S 45002716/5 Voll Prinl Speed· 200 CPS 741-0 11Sg1 So!1 IOISllOO 

7K K BfPRO~ . . . 5495 each Centroracs &RS-232C ifl lerlaces s1alldaro on Telel111kl ••••• . ••. .••• ••• ..• s 2400 744-10 1Sg1 Hiird 10 O/SJJOO 

Regulators models BlAU3A.ZK serial bol Ier board ~·232) Space lnvadeJS . • • • • • • . . •• .• •• S 30.00 744·16 llSQI H;ud 6 10/SJJIJO 
op1oona1 on ;ill models. MA: Centronics B·bil Kingdom . • • . . • • • . • • • . . . • . •• S 12.95 7<15-0 2/0bl So! 10154900 

32015 580 	 parallel intl?l lace optional; Hi-RES Graphics Misstle Command .. .•••••••. .. S 32.00 N5·10 2/Dbl Ha•d ID OIS4900 
s1andard. 341ll5 570 	 74S-16 2/Dbl H~rd 16 101S4900Bio•hylhm .•.••• • .••• , .. .• • • S 12.95l10r 2 . 	 .• seo CALL FOR PRICE & DELIVERY Graph rt .......•• .•• • • ••••.. S 17.95
340112 ... 575 	 Maxell

Erergy Cz;u . • . . .•. •.••.• , ..• S 12 95Ap ple Parallel ln1erfa&e: 	 sv." licletl!s
Connectors Mailirq Llst ... .•• . ...... •.•. s 19.95. ParU ShJVOl<ls Sector l'rla 

1-9 ~up 
AEl·l W/Cable ...... " ... Sfi9.95 Touch Typulg ••••••••••••.. .. S 19.95 M01 11Sgl So I IOls.12 00 

00?51' 5200 51 75 • S1a11da1 d 1i11errace S!(J(k Char lln9 • .•.. • . ••• .... • S 22.95 !Ml2ll 210bl So lt t0/S4400 
00255 5295 52.5ll • C00111at1ble with Epson & Okidala Pflllie• s St(J(k Analysis .. . ............ S 19 95 MHI 11Sg1 HTlld l6 10/SJ900 


• On-board Furnwme t270il Sood Analys.ts . • . . • • • • • • .••••• S 19 96 MH?IJ 2JDbl H,\td 16 IOISSOOOll!l25C s 95 s 7~ 
Om1111a1 Cables S20 00 Word Process01 , .••. ... . . ••. . . 5119.00 8" DlskotlesI00 Pin IMSAI AEC·21AWI to E1ison P11111e1 PersonalFlnance . • • • • . . .•••••• S 6'1.95 	 FO•·i?B l/$91 Soll l0/S4t 00 

GoldlS-100Solder1~~ Correc!O<S TREC·2/l RS-80 IO Epson/O~•da•~ P11"1CI MJCroso11 BASIC . • ..• ..•.. . ••• S 75.00 	 FHt -32 1/Sgl Solll2 lQIS4 t 00
S2 00 each Ill 10152 40 ~;1cl 1 RSC· 1IRS-232 t1n~ le 10 malet Oalasoll FD2·Xll 2/Dbl Solt 'OISSOOO 
Capacitors Serial Interlace SEl-1 . . . ... . S55.oa Ata11 M ~1 1..,g l •SI 01sk • . • . • ••••••• 19 95 
t 12 VoH Ce• aniic . . • Be !!<1!'11 or 100157 00 • AsvnclkOflOUS 300 1200 2400 Or ;oo OPS Alarr Cha1at: lill Generator 01~k .. .•.. 16 95 Elephanl Memor•1 Svstems 

l'>l1 # Sh~/OeM Sector Prlet• Com11~11ble wir11 Epson Punt rs Te•1~Ma 1 d01S ••••• ' .......•• 89q<j
DIP Sockets - tc-# Pro11t Tin so1a~ruu 	 EMS 1 115!11 So ll I~ 52500• 75 10 9600 8PS 	 r.'11cropa1n1e1 Album 1 DISk . • • • • • • • • 16 95 
Demip~oo 1·9 I 0·49 50.gg 100 up 	 El~S2 I/Dbl Soll t01S27 50 , CIOPatnleo Alb"m 2 Disk • . • • . • • • • 16 95M.J11afac1um1Modtl P1ice14 111n r1n SI S 15 S 13 S 12 S 11 	 fMSJ I/Obi ~1dlO t0/S27 50 

An~dex-9501 Wl'lr< bulle1 . Sliqj 00 	 Le S1•ck Accesso.'y .. . . • .... • .... 3GOO EMS 4 llillll Hai d t6 101$2750l61nnl1ns1 S 16 S 14 S 13 S 12 
l8 p11111!1 SI S 19 S 18 S .16 S 14 01auto-63CAJ .. • .. . • .. . ' .•.5209500 lnnovJlnl! Ce•i~n Sollwar~ Int. EMS 5 2/[Jlll Solt lOISllOO 

Cllo h Pro/Wriler II .. .• C.'11' 101 p1ce Pool t 5 HI-RES 4 • • ••••••••• • •• 5?8 95 EMS 6 21Dbl Haul to 10/SJ:30020111~lrn SI S 25 $ 23 S 21 S 20 
CllohF· 10 Prin master ....•. Ca, loi ltflce 	 011-lin1 Sy1t1ms EMS 7 210~1 Hald 16 101$33002~pnl<ISI S '6 S 2d S 22 S 20 
Texas lnsD ume~1s-B10 •.. .. ••. S165oOO ttl·RES Mv •0 - M1s'""" M1'.rn1d OISI< 1'l 9528p111 111s1 S32S30S29 527 HI-RES A11• •2 - W11 & p, lll(P,SS o,sk . . ?5 00 Conlrol Dal3ilO n1n 111 SI s 42 s '10 s 38 s .Jll 	 Modems 

Rom1work [)sir •••• .• • • _ • • ... • , 2995 8" DiSktlffiM~rwlact urer If.ode!# PriceSYSTEMS WITH SPICE lrom J~wb1 e~ker Oi~~ . . . . . . . . . . . • . . . 25 00 	 Pa~ W Shfelllai• Sellar PrleaNova11on CAT s 149 00 
Soltporn Advenu~e IX·ratan Dis• , ... 2500 122Hi0 11Sql So ll IO IS3800

NovationCALIFORNIA COMPUTER SYSTEMS d·CAT s l6000 	 I/Obi 10/5'1300SollTl1e Ne Kl Steil 1)9. •• ' . • • • • . . . • . . 2'3 95 •m-ooovaJIOn Auto-Cai s 22900 1225-00 21Dbl Soll 10154800FOR S-100 USERS DC Kayes Smart Modem s 23500 	 Per1onal ~ltware 
511; Dili!llns32 KStlilit RAM Ooard DC H<iyes Micro Modem II s 32000 v.s1calc Disk • • • • . ' • • • • • . • ' . • • 169 00 

P~r I NLIJJIOO' 2032C - • . . P11ce 5595 00 	 1241 ·00 11Sgl Soll OIS2SOO(Apple) Alme ~usI tii SUliC RAM lluard 	 1241·10 llSgl Kard 10 l01S2500DC Hayes Micto IC>detn 100 S 320Price: S300 00 	 GllO!>t HJ1n1e• rcasselltit ....... . .. s 25 oo 124t-16 11S91 Hara 16 0152500
P~1 t Numbe• 2I16C •.• Le1eicon lex-11 S 13900 GllOSI Hllll e1 m1skl ..••.. •• . ' . • s JO 00 t242·00 I/Dbl Sell IDISJOOO
liver more LIV-Sim 20M S 149 00:1'!ru~~r~Ws~''.d ... . Price 5550 00 FOr. HOME ENTtRTAIJjMENT SYSTEMS 	 1242-10 1/0bl twd 10 10/SllOOuos UDS IDJl P (300 Bdl S 185 00 	 I/Dbl H.,1rd roZs:!A CPU8oard 	 AC~ •i1i11<1 2&2-16 IO/SJOOO
LIDS U()S 202 LP (!ZOO Bdl S 2~500P;i.1Numbe1 2810A. .... • . . • P11ce SZ70 00 D1a1151e1 Ga11i1d9e .. • . _. .••.•• • • 18~ 1244·00 21Dbl Soll l01S4000 

FIDpJll' Disk ConiI ler 1244-10 2/Dbl Hard 11 IOIS4000Monitors 	 BoxiJlg C~ no ldge • • • • • • • • . . . . • • • 18 ~ 
2/0tllPart Number 2422A .. .. . .. • . . Pnce· S::HO 00 	 12•1H6 HaJa 1S l0/~000

M~rwlacturer Model I l'tlce Che~ke1 s cart 11dge . • • . . • • . . . . • • • 18 5llCPIM'• Version 22 Free Wilh Purchase 
Amde 100112" B&W S 11 0 00 F ~l11n9 Derby Cai l•ld!(e . . • • • . • • • . • 18 5C flUCAS£ Disk S ag• • .. .. • .. • __ Cll lgr priceS· 100 Mt nl1 Jme 

Skiing C<inrldge. • . . • • • • • • . • • • • . 18 ~Par I .mer Z200A . .. .. .. . • Puce S475 00 	 Amdek lOO·OO S 16900 SRWll11dge Car1r ir1ge • • . . . . . • • • • • • • • 23 95S· I DO IMlherbGiJd 	 Amdek lOOG/12" Gm S 125.00 
Medi• S1°' • J:lstsp,,.., Number 2501A . .. . _•..•.• Price: S15000 Amdek Col0<·l 13· s 350.00 ennis Cam Mtge • • .. • • .. .. • .. • • 18 50 

4-l'llfl Serill IJll lnlttlace Sanyo OM 5lrl9CX/9" Grn S 17500 Laser Olast Cai 1rit1ge . .. • .. • • • • • . 18 :-ii PMU SQ! Price 
Pa<I ~umbe• 27 lOA ..... _ . . . . . . Pr Ice 5285 00 Sanyo OM 5012112' B&W s 27000 Freeway Carlrid~e • . , . • . . . . . . . . . 18 50 SRW·S s·• S25Qe11 

Sanyo 0 M 5112ex/1 2· Gm. s 290 001&/lal. l ·Paranel 1/0Ooard itaboom1Car111d~e . • . . _ . . . . . . . . . 18 511 SRI'/~ 8" S32S" 
P~11 Nu1rber 2719A . ....... _... P11ce 5280 00 Sanyo OM a;o131 13· Colo' S 42500 All prices Wbjecl to ohange wllhout nolice. Call lor best price. 4.PlrJ P~r aDe l 1/0 OOJNI Zenith ZVM- t2lll2" Grn S 11 5.00
Pill N11mber 2721111 . • . . • .. P11ce 5.195 00 	 ASAP offers a 15-day buye.r prnlec l>en policy lull fll(lney-bac ·guarantee ii nol ATARI COMPUTER PRODUCTS totally satisfiedFDR APPLE u·· USERS ATARI 800 
P:lri N11mbe177flA ..... . . . . Puce SM9 00 (1 61(l Personal lluslness Co~ter Fe31ures: charge :adoS2.50upto 1lb. f0<UPSblue.add S1 .50 10tU.S. ail ru.s. onlyl CS25.00 
PtOOl'il .~le Timer • Computer console minimum Older) Call lor larger s~ipmentS. 
P;vt N ~ N40A .. ' .. ' Pi1ce s 9500 • Alar i 8K basic 

Syntl>'OOGW Serial l•1erlaco 	 Ordering lnlormallon: name. address. phone ship by. UPS or Mail Shipping 

Terms: w e accep1 cash. cheek. money0<ders. Visa & Master Charge ru S. Funds 
A•rnchrllflllJS Stml lnterl<11C• • 57fulls trokealphii-m1meric keyboa•cl only}. Tax: 6% Calli. res coo·s and terms available on approval rscnooi PO'sParl Number 77lOA . • . . . • . • Price S139 00 wi th tour fLmc11on keys accep1edJCal•Jldar/Cloct Modole • Operator's manualPar! umber 7424 .. . .. Puce: S 99 00 Toll free outside Californ ia:31'• OIQll 8CO A-10-0 Co•werter • Rf modtilator 
Pail N'omber 7470A . • • • • . . • . Price 5 95.00 • Powe1 supply (800] 421-7701l1K RD MIP ROM Modu.1• Call lo r price
Pai r Numbe• 7114 A Price S 85 00 11s1111ATARI 400 ..•.............S349.00
Parallelkiled~ Inside Cali lornia:
P;v I Numlle17il:OA . ' . . . . • . . . P11ce· s125.00 Atari 0ptional Accessories computer
Ar~llc Procusar 213) 595-6431rt del # meseripllOll Prlc.Part umber 781l A.. • • .. Price· ~900 products, inc.~10 Pro0tam Recorder • • • . • S 80.00Cetl1!1111la Mnw lnlttl~ 714) 891-2663
Pl11 1 11fllb1!1 772BA . • • . .. • .. P11ce S125 00 810 Oisk Dn~ e System ••. •• S ~55 00 1198 E. Willow Sf. Signal Hill . CA 90806 1 
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Anatomy and Development 

of a Batch-Processing System 


A software system lets your computer run a series 
of programs without your intervention. 

Most microcomputer programs 
require responses or input from the 
user during their execution. For some 
applications, however, interactive 
computing has drawhacks. Programs 
that include updating, sorting, and 
listing files can take the computer a 
lot of time and leave you sitting id le. 
And many programs-even common 
ones for the home- do require such 
tasks. Suppose you want to keep a 
household inventory sorted by item 
descriptor and also by room or loca­
tion or you want to catalog your col­
lection of phonograph records and 
sort by title, performing artist, and 
composer. Programs for either of 
these domestic tasks would require 
time-consuming sorts. 

Two basic approaches can be used 
to design programs that include 
lengthy operations like those de­
scribed above. You can write several 
programs-one for updating, one for 
sorting, one for listing, and one for 
each additional function required-or 
you can write one large program that 
combines all the functions. 

Each approach has advantages and 
disadvantages. Using the first 
method, you have more RAM (ran­
dom-access read/write memory) free 
for sorting. However, you must run 
each program separately, which 
leaves you an unpleasant choice. You 
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can watch the computer while one 
program executes so that you will be 
ready when the time comes to initiate 
the next program, or you can leave 
the computer and come back later. If 
you wait and watch, you waste your 
own time. If you leave and come 
back, you will find either that the 
program has not finished running or 
that the program has finished and the 
computer has been idle for some in­
definite period. I find it frustrating to 
run back and forth to check on the 
computer's progress. 

The second approach lets you enter 
all the desired options at the begin­
ning of the program's run and then let 
the computer do all the required pro­
cessing. Because all the program func­
tions reside in memory at the same 
time, however, the computer may 
have li ttle memory space free for pro­
cessing. As a result, the program will 
run more slowly. 

I wanted the best features of both 
methods: a third approach that 
would provide for continuous un ­
attended running of all the required 
functions but leave plenty of memory 
space free for processing. I decided to 
write an executive program that 
would let me set up a file containing 
all the instructions and commands 
that the computer would need to run 
a number of separate programs in 

succession without operator interven­
tion . This approach is called batch 
processing. 

I developed my batch-processing 
system on a North Star Horizon com­
puter with 56K bytes of RAM, a 
video-display terminal, and a printer. 
I tested the programs on both release 
4 and release 5.2 of North Star system 
software. You can use batch ­
processing software like mine on any 
microcomputer that has a CHAIN 
feature (which permits one program 
to call another) . 

Design Goals 
I tried to set up the executive pro· 

gram and its supporting programs in 
a way that would permit me to use 
them in many other applications 
without making extensive changes. I 
wanted to have one executive for a 
system consisting of many programs 
that would support an unattended 
run of several programs. I required 
that maximum memory, date and 
time information, and common 
parameters be available for all pro­
grams and that the parameters 
specific to the execution of one pro­
gram be easily available. 

Other features that I felt the batch ­
processing system should include are 
error checking of all input parameters 



• •m1 
You don't have to settle tor 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model Ill you want. 

MT, FLOPPY DISK ADD-ON Kl'TS 
ow you can upgrade your \6K level 11 Model 111to 

a full 48K Oisk System lhe easy way with MTI' s 
Double Densi ty Disk Controller and your choi ce ol 
Disk Orives You can choose 40 track. Double · 
Sided 40 !rack or Double-Sided 80 track Orives to 
supply your disk storage needs . For ly Track 
Drives store 75K. Oouble-sided 40 Track drives 
store 350K. Four Oouble-Srded 80 Track Drives 
provide up 10 3 MEGABYTES ol On·Line slorage. 

INTERNAL DISK DRIVE KITS 

The first drive kil includes one Tandon Disk Drive. 
MTI Double Den~ily Controller. Switch ing power 
supp ly. 32K of RAM. all mounling hardware_ 
cables and Detailed 1ns1a11ation lnslruc11ons. The 
senond internal drive kit includes a second drive 
and lhe necessary installation ha1dware. 

r 

EXTERNAL ORtvE KITS 

Two external dnves can be auached to any dual 
drive Model Ill Computer. 

40 TRJ\CK EXTERNAL DAWES 
DRIVE ~o J J5g_oo 
DRIVE NO ~ JJ9 OD 

DlllY. HEAD 40 RAO< EXTERNAL DmYES 
DRI VE NO l U 9.00 
DRIVE NO 4 459 00 

OIJAI. HEAD BOTRACK EXTERNAL DRIVES 
DRIVE NO 3 659 00 
DRIVE NO 4 639.00 

FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE . . . . '2795.00 
Add the Ultimate in Fast High Capacity Dlsk 
Storage to any Model 111 Floppy Disk system 
Reliable Wincl:lesler lechnotogy provides enough 
storage for the largest business files Winchester 
disk drives have grea tly Inc reased data lransfer 
rales and thal means faster program and life 
loading. This 1s acomple tesell eonlamed system 
lhat connects to a slandar,d Model Il l Disk Syslem 
in minutes wilhoul any modification to lhe com· 
puter 

MOO EL Ill DIAGNOS TICPROGRAM . _ .. 49.95 

A complete diagnostic program for the Model Ill. 
Tesls RAM and ROM. video display and atl d ~s K 
drives Catch problems while lhey'r e small and 
be sure thal your Model Ill is in perlecl runrung 
condition . 

Ill: 
MODEL Ill CP/M· BD NOW AVAILABLE1... 799.00 
CPIM® & 80 Column Kit . 

Now you can run proven CPIM based software on 
your Model IU, with standard 80 ·column display. 
A simple rnternal modification will lranstorm your 
Model Ill into a NEW computer and allow you to 
ran CP/M lhe indastry·s landardoperating system 
and assure you of a large supply of 1me software. 
Includes GP/M 2.2. 

MODEL Ill SPEED·UP MOD . . . . .149.00 

Now you can run your Model tll al 4 MEGAHERTZ, 
lhal's almost double the standard speed. This 
simple·to·install kit does require some soldering 

MODEL Ill COOLING KIT ... _. . . . .... 44.95 

Heal build up is a ma jor cause ot system lallures 
and "flakey' operalion . This kit provides excellent 
cooliog. 

DDSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 

Solid BUG· FREE operating systems for the Model 
tll . Supports dil1erent size drives on the same 
system and Basic Progiam Chaining with 
variables saved in memory. 

40 lMCK 9900 
80 TRACK 1ig 00 
EXPAliOED OOSPLUS l 3 B 149 00 

Read and Wrile 40 Traclc 01ske11 es on an BO track Sy~lom. 

HAllll VISK OOSPLUS 199 00 
SuPjlO(ts the MTI !> MEG ~ARD DISK 

We guarantee everything tor 30 days. II 
anything is wrong. re lurn the item and we'll make 
it right. And , of course. w.e"U pay lhe shipping 
charges. 

We accept Visa and Master Card on all orders: 
COO orders. up to SJ00.00. 

Add S2.00 lor standard UPS shipping and 
handling on orders under 50 lbs. delivered in con· 
llnental U.S. Call for shipping charges over 50 
lbs. Foreign , FPO and APO orders add 15% 1or 
sh ipping. Call lornians add 6% sales tax, 

Prices quoted are tor slocl< on hand and are 
subjec t to change w11hout notice. 

312A5 LA BAVA DR. WESTLAKE 
VILLAGE, CALIFORNIA 91362 

~O "RAC~ OAIVE S ~STE M 

ORVE NO I m 
DRI VENO 2 KI T 

40 TR ACK DUAL ~E~O SYSTEM 
OR VENO 1 
Dl'NE NO 2 

80 TRACK OUAL HEAO SYSHM 
DRIVE ~O I 
DRIVE NO 1 

Clrcte 13 on Inquiry card 
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Nowyou don't have to decide 

between a 


personalcomputerand 

aVTlOO terminal. 


Digital's introduced a per­
sonal computing option which 

can tum aVTlOO terminal into a 
personal computer that uses the 

CP/M~ operating system. 

And by virtue of the fact that Digital's per­
sonal computing terminal is VTI.00-based, you get 
all the features that people buy VTlOOs for in the 
first place. Features like smooth scrolling with 
up to 132 columns display, split-screen viewing, 

evendata base communications-in ~ CH-1213Petit-lancy/Geneva. 
In Canada: Digital Equipment ofaddition to the many more being 
Canada, Ltd. specially edited for this terminal. 

It's called Digital's Personal Computing 
Option. You can purchase just the option, or you 
can buy the complete terminal/computing pack­
age called the VT180. 

Either represents significant advantages over 
the choices .available to you now. For now, you 
can provide access to a large computer and per­
sonal computing at the same terminal. 

More than that, you save the 
additional cost of putting personal 
computers and terminals side by 
side on the top of adesk. 

With the CP/M operating sys­
tem Digital's personal computing 
terminal will run the literally hun­
dreds of programs available for it. 
Including word processing, mailing 
lists, finandal mode.ling, statistics, 

double-height and width characters, and 
reverse video. 

Plus a reputation that's second to none in the 
industry. Plus Digital's service, on-site, anywhere 
in the world. 

All of this should make great sense when 
you're confronted with the choice of terminals or 
personal computers. 

Because now you can pick one and get both. 
See your Digital dealer for more infor­

matien or write: Digital Equipment 
Corporation, Terminals Product Group, 
2 Mt. Royal Avenue , UPl-5, Marlboro, 
MA 01752. Telephone toll-free 800­
225-9378 (outside the continental U.S. 
or in Massachusetts call 617-480-4077) 
between 8:30am and 5:00pm Eastern 
time. In Europe: 12 Av. des Morgines, 

Circle 445 on Inquiry card. 
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UPDATE FILE 

UPDATE/SORT PROGRAM 

READ UPDATEREAD MASTER WRITE NEW
SORTF ILE FILE MASTER 

LIST PROGRAM 

READ MASTER 
MASTER 

LIS T 
MASTER 

when the executive is set up to run a 
batch job, video display of processing 
status during execution, a bui lt-in 
HELP command, automatic seeking 
of the batch-processing system on 
any disk drive, and cancellation of 
any command during job setup. The 
system should allow for both short 
and long forms of commands to the 
executive and for the easy addition of 
new commands, new programs, and 
additional parameters for all pro­
grams or a single program. Finally, I 
wanted to use general utility routines 
in the executive to set up job-control 
information. 

Constructing the System 
To illustrate how to construct a 

batch-processing system, I'll describe 
a set of four programs, called the Ar­
ticle/ Book Maintenance System, for 
maintaining and listing a file on 

Figure 1: A diagram of relations between tl1e update/sort program and the list program books and articles and show how this 
in tlte Article/Book Maintenance System. Either tl1e master file or an update f i/e must be small system can serve as the basis for 
present before execution of the update/sort program. other systems. 

The Article/Book Maintenance 
System maintains one record (a col­

---- ------- ------- ----------- -. 	lection of a fixed number of related 
data items) for each article or book. 
Each record contains three fields 
(data items), one ~ach for the title, the 
author, and the publication date. The 
system has two programs that work 
directly on the data: 

1. 	a program that creates or updates 
the article/book master file and 
sorts the information by any of the 
three fields 

2. 	 a program that lists the current 
master file 

Figure 1 shows the relationships 
among the functions performed by 
the update/sort program and the list 
program. Note that either the master 
file or an update file must exist before 
the update/sort program is run. 

Execution of a single job may re­
quire calling either the update/sort 
program, the list program, or both 
more than once. A simple example is 
the following sequence: 

1. 	Update an existing master file with 
an update file and sort the infor­
mation by title. 

Z-80 Is a registered 
trademark of Zllog. 

815/877-9008 
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INTRODUCING 
... 1 I~ Presenting CalcStar - another standard-

setting software product in the WordStar 
tradition. 

CAI 'S"'IRTe·M
I CalcStar is MicroPro's new electronic ANOTHER 

INDISPENSABLE 
spread sheet and financial modeling program ­

. - a sophisticated, yet easy to use, calculating 
and planning toolforCP/M!based computers. 

The ultimate electronic spread sheet.BUSINESS CalcStar calculates solutions to complex 

PROGRAM FROM numerical problems in business and finance. 
. Helps you make budget plans and sales fore­

casts with greater speed and accuracy. And 

iR 
projects. figu.res into the future to answer the '" "what if" questions you face in business. 

I~ And CalcStar also has a unique MicroPro 

MICROPRO'" 
THE WORDS.. 

advantage: Ir joins with WordStar to combine 
• spread-sheet and word~processing capabilities in PEOPLE several powerful ways. 

CalcStarsoftware eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want Then, by inserting formulas into CalcStar, 
you create financia l models that simulate the future numeri­
call y. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you'll wonder how you ever got along without it. (If you 're 
now a WordStar user, you probably already know the feeling.) 

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user encer data into a spread sheet 
quickly and with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use \.\brdSrar' 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar's spread sheets into your WordStar documents. 

This kind of flexibi lity should come as no surprise if 
you're already fam il iar with the MicroPro software family­
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you 'll discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. 

A Glance at Ca lcStar (earurcs 
Runs on CP/M vorsion 2.0 01 ;bo~c. "ith 80­

column screen. addrt"Wblc cu~. and at lc:Mt 
48K ""'mory. 561; or more is recommended for 
(ullcst utili"1rion 

Highly user fncndly. Coll up fuU scre<:n ofhdp 
oruschclpmcnu v.brdSL11·l ·.ccur.;orcommonds 
User's ll"idc shows you the basics lns<nll from 
menu OR• \>.brdS L11(k 

Scores rormuln.s and form.a 1s:1lon1; ,virh dtna, f~ 
convcni.en(c and l~schn rlt~ cl error. 

.M.1.th functions mdudr ;i\·rrn,g~. mm1mum, 
m as1mum,. tog;uithm.s. cxponents..1md rt'J;fC'Sslon 
analy.sls. 

SOFT\ ARE 

THAT MEA s BUSI ESsn• 


(micro~ 

INTI:RNATl~lCORPORATION 


1299 fuurth Srree~ S;in R•fo•L C.lif orni; 94901 

!4 !5)457-8990.idc : 340·388 
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i. 	~ .. ~'"'L-~L - - ~J T "s,11 ~oi~ er .. ~ .. 
~iJi'OEit• SUS'." "fl°'l(lo lolC: ••• 

~. 	 $~~ htL - '3KllC. H: $.CL [ ( f .-t<LE ~I ITl'f 
Si,.t..( ~ ~~·Es c1.C' 110 ro . ttoo e ... vt'. 

Results or the ALPHACOM 42 	 Ouallly graphics 
Thermal Prinler 	 and symbols for 

business and 
pleasure. 

fAST ·QUIET ·LOW COST 
The remarkable ALPHACOM 42 high speed 40 column 
lhermal printer is now available through this mall ofler fo r 
only $199.95 .• For Apple, Commodore, Atari and other 
home computer users, this Is lhe opportunity to awn one of 
the mos1 reliable printers ever introduced. ll 's a fool-proof 
prinling mechanism that is backed by lield e~perience with 
more than a million similar uni ts in industry, gavernmenl 
and educa1ion. plus a 90 day warranty. Fast, quiet and easy 
ta operate, the ALPHACOM 42 prin ls up to 120 text lines 
per minute! Dump a 24 line CAT in 14 seconds!! 

Order your ALPHACOM 42 today using the convenience of 
Master card or Visa . Ca ll for Immedia e action. or mail your 
check to ALPHACOM. 

In C1lilorni1, dill 4DB·559-BOOO. 

800·538·7047 
'lnletfare Cables ava~able ror as little as $24 .95 

--V-isa_R ll!,~~~~m.....~...
__ 	 .

2. List the sorted master file. 
3. Sort again, but by author. 
4. List the newly sorted master file. 

The Article/Book Maintenance 
System has an executive program and 
a subexecutive whkh together enable 
the system to call the update/sort and 
list programs in sequences like the 
one above. I'll discuss the executive 
and subexecutive programs in detail 
after 1 describe how the system looks 
in operation. 

The system accepts an update file 
in the format of a orth Star BASIC 
program file. Adoption of this format 
permits use of the North Star editor, 
normally used for entering BASIC 
programs, with the Article/Book 
Maintenance System. Listing 1 shows 
the formats for update data-title, 
author, and date on each new book 
or article. The format requires line 
numbers and quotes. In the absence 
of the quotes, the North Star editor 
would convert any BASIC keywords 
in the line to an internal representa­
tion different from an ASCII 
(American Standard Code for Infor ­
mation Interchange) string. Note the 
use of the minus sign after the line 
number of a record to be deleted: 

Listings 2 through 5 show examples 
of two typical job executions in the 
Article/Book Maintenance System. 
Underlined text in the listings 
represents user input. Listing 2 shows 
an update file created with the North 
Star editor and saved under the name 
UPDATEl. The first job, shown in 
listing 3, is a sample run of the main 
program in the Article/Book Mainte­
nance System. This run uses the file 
UPDATEl to create a new master 
file, MASTER, then sorts and lists 
MASTER. Since no MASTER file ex­
isted when the job was set up, the 
program asks the user during the in­
put dialogues of both the update/sort 
and the list commands to confirm 
that it's all right to proceed without 
MASTER. 

Listing 4 shows the new update file, 
UPDATE2. The second run of the 
main program appears in listing 5. 
The dialogue in listing 5 causes 
MASTER to be updated with the data 
in UPDATE2, then sorted and listed 
by title, then sorted and listed by 
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BOY IS THIS 

cosfINGYOU 


It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE IL 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 
And solve your customers' problems faster and for 

a lot less than with BASIC (or FORTRAN, COBOL 
or PL/ I). 

dBASE II uses English-like commands. 
dBASE 11 uses a structUied language to put you in 

full control of your data handling operations. 
It has screen handling facil ities for setting up input 

and output forms. 
It has a built-in query facility, including multi­

key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databasts or individual characters. 

CREA TE new databases in minutes, or JOI data­
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FI D whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 

records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering aU 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run­
time compiler. 

Expand your dientbase 
with dBASE II. 

With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data­
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 
The price of dBASE II is $700 but you can try it 

free for 30 days. 
Cali for our Dealer Plan and OEM run-time package 

prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M ll system 
any way you want for 30 days. 

Then send dBASE H back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to war11 
you: business programmers 
don't go back to BASJCs. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 

Ashton.:fate 
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author. The end of listing 5 shows determine the course of program ex­ reads parameters from the job­

both the system's listing by title and ecution. MAIN provides a set of util­ control file, including the name of the 

the listing by author. This simple ex­ ity routines that can be used for the master file to be listed and the order 

ample, which uses the same system of MAIN program in other batch ­ of fields for the listing. 

programs repeatedly to do a set of processing systems. 

tasks and requires no attention from The subexecutive (%1) program Data Files 

the operator after the job is set up, reads the next entry in the job-control The Article/Book Maintenance 

shows the convenience and flexibility file to determine which program to System contains three kinds of data 

of the executive of the Article/Book call next for execution. files. The job-control file ( % !JCL) 

Maintenance system. The update/sort ( %JSORT) pro­ contains all the parameters and con­


gram performs updates and sorts . It trol information for the system. It is 
Programs reads global data from the job­ organized as a North Star Type 3 data 

The Article/Book Maintenance control file and uses the data as file; figure 2 shows the file's format. 
System contains four programs. The parameters for the updates and sorts. Update files are defined by the user; 
main executive (MAIN) program The data read include parameters for they are files of orth Star Type 2, 
handles all interaction between the listings (top and bottom margins, which is normally used for BASIC 
Article/Book Maintenance System number of lines per page) and for ad­ programs . Master files, also user ­
and the user. Handling the user inter­ justing the position of the paper after defined, are files of North Star Type 3 
action includes checking the validity an error listing, the names of files to as well. 
of aU input parameters. In addition, be sorted, and the field to use for the File-naming conventions of the Ar­
the MAIN program constructs a job­ sort. After completing the update and ticle/Book Maintenance System are 
control file containing both the global the sort, this program returns control as follows: the MAIN program can 
data (to be used by all programs) and to the subexecutive. have any name you wish, the subex­
the parameters entered by the user to The listing (%JUST) program ecutive is % I, the job-control file is 

listing 1: The formats for data in an update file for the Article/Book Maintenance system. These formats were cl1osen so that the 
North Star BASIC editor could be used for entering and deleting data in tl1e batch-processing system. 

I 
Add Entry r 

I 
line numher " t itle\author\date " I 

I 
or 	 I 

I 
line number'' tit le \author \date\" I 

I 
I 

Exal'lple: 	 I 
I 

lO"Art of Computer PrografTll""ling - Fund . Alq. Vol I \Knuth, D. E. \ 1968 11 I 
20"Cofllpiler Design Theory\Lewis, P. 1., et al\1976" I 

I 
Delete Entry I 

I 
Same as add except for the addition of a minus sign between I 
line numbers and the quote . All master file entries whose fields r 
match the fields specified in the <lelete entry will be deleted. I 
In other words, one, two or all three fields ~ay be used in makinR I 
a match for deletion. I 

I 
Example: I 

l 
10-0 Erroneous Title\Author\1973" I 

---- ·------ --------------	 ·------' 
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W.<J CO NTROllER 
MSt OUR PRICE 

~~9.00 379.00 
$1"" CDMl'm 10 
140.00 APPL( ORIV( 

PU IS ~ REG . TR'-111 M~lll\ Of ~PPL( COMPUTtP 

LE MONITOR 

~~\'\ L3c~<o" ':. 
I 

- .. 
9" GRN. PHS. MONI TOR 
1r GRN . PHS. MON ~TOR 

MSL 
189.00 

OUR PRICE ~ 
Sll9.00 10.00 

MSL OUR PRICE ~ 
2750.00 $1975.00 775.00 

HP 

, tolo~r Gtaphic Soard 
~ S4K MellOry 

-~I 
CALL FOR PRICE 

•subjecl to m illll ity 

APPL 
p us 
48K 

SPECIAL OF THE MONTH 

lCV 
~ 
86.00 

Em SIDNBDA D

11
... OUR PRICE 

QSTAR • $ 
16K RAM BOARD . • 

MSL ~ 
199.00 100.00 

CcmpW! #Ill. 

!A W W ""' 
¥ cm al1 16i ~~" 
C.d 116K RAM ~ 

A! T ID "<1 Pill 

HP 125 j [lE1 XE OX 820 

OUR PRICE 
$1975.00 

MSL 2750.00 ~775.00 

DUAL MASTER DR VE 
MSL OUR PRICE ~ 

2500.00 1595.00 905.00 

ar 

VIC=2 
4llllllrII I 

l'c ·ll'Mod1,.1 •.••.••••••••. m.ott 
voe: C:1mn1 .. . • .. . • • . • • . • . 16900 
V.COOJoD riY o .'. . • I Cil 
Ve 6Pl(I. ~·w• .. "' 00 

MSL OUR PRICE Y"' 
299.00 $255.00 44.00 

HO 
l SOFT 

Ml 100 

MSL 
645.00 
745.00 
995.00 

OUR 
PRICE ~ 
-4 29.00 216.00 
53 .00 210.00 
719.00 276.00 

__... 
4032 • 32K 40 COL CRT 
4940 • DUAL DISK DR IVE 

MSL OUR PRICE ~ 
2590.00 $1978.00 612.00 

• 
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Li.sting 2: The update file UPDATEl . This file is used in listing 3 to create a new master file. 

lO"Art of Cor.iputer Programming - Fund . Alg . Vol I \Knuth, D. E. \ 1968 11 

20"Z80 Software Gourmet Guide & Cookbook\Hadsworth, N.\1 979 11 

30 11 Basic with Style\Nagin, P, Ledi:;ard, H\ 1978" 

Listing 3: A sample run of the MAJN program in the Article/Book Maintenance System. Underscored items are entries made by the 
user. The dialogue causes the system to create a new master file, sort it, and list it on the printer. 

I 
SAMPLE MAIN I 

I 
TYPE "HELP' IN RESPONSE TO "COMMAND:' IF YOU NEED DETAILED I NSTRUCTION . I 
TO CANCEL ANY COMMAND JUST TYPE A 'RETURN' TO ANY INPUT REQUEST . I 

I 
DATE: 01 / 05/81 1 
TIME : 13:00 I 
COMMAND : SORT I 
MASTER FILE AME: MASTER I 
MASTER FILE DOESN'T EXIST. IS THIS OKAY (Y/N)? Y I 
PROCESS UPDATE FILE (Y/N)? Y I 
UPDATE FILE NAME : UPDATEl I 
SORT BY TITLE, AUTHOR OR DATE (T/A/D)? T I 
COMMAND : LIST I 
MASTER FILE AME: MASTER--- ­ I 
MASTER FILE DO ESN 'T EXIST. IS THIS OKAY (Y/ )? ! I 
EACH PRINT LINE WILL CONTAIN THE TITLE, AUTHOR AND DATE . I 
PLEASE SPECIFY THE ORDER TO PRINT . I 
ENTER "T' FOR TITLE, ' A' FOR AUTHOR AND 'D' FOR DATE . I 
FIRST ONE: T I 
SECOND ONE : A I 
THIRD ONE : D I 
COMMAND: QUIT I 
•.• EXECUTING ••• UPDATE/SORT PROGRAM I 
••• EXECUTING •.• LIST PROGRAM I 

I 
----------Output on the printer : I 

I 
ARTICLE/BOOK LIST 01/05 / 81 13:00 PAGE 1. 	 I 

I 
TITLE 	 AUTHOR DATE 

I' 
Art of Computer Programming - Fund . Alg . Vol I Knuth, D.E. 1968 r 
Basic with Sty le Nagin, P, Led~ar d, H 1978 I 
280 Software Gourmet Guide & Cookbook Wadsworth, N. 1979 I 

I 
~~~~~~~~~~--~~-~~~~~~--~~~~~~--~~~~-! 
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PERF tm 
SOLVES YOUR FILING PROBLEMS 


SUPERFILE makes your information files an ASSET! 
CLIENT RECORDS 

Menu driven 	 SALES LEADS Learn in minutes 
CORRESPONDENCE 
JOURNAL ABSTRACTS 

Customize PERSONNEL RECORDS Ready to run 
program MAILING LISTS Demo data base 
included CARD FILES included 

LEGAL CONTRACTS 

ALMOST ANYTHING! 


The USERS MANUAL tells you how to use SUPERFILE 

to index and retrieve information for these and other practical uses. 


IF YOU CAN TYPE, YOU CAN TEACH YOURSELF TO USE SUPERFILE IN MINUTES. 

You Need Technical Specifications 
Computer with Z-80® cpu SEARCH SPEED: 100 records per second• 
and at least 48K memory RECORD ENTRY: your own text processor or 

easily convert your present files 

CP/M® operating system # RECORDS PER DA TA BASE: max. 8,000 


on 8" SD (depends on disk capaci~y) 
2 or more floppy disk RECORD LENGTH: variable to 512,000 char. 
drives or hard disk (free format - no fixed length fields) 

# KEY WOADS PER SEARCH: max. 64 using 
"and", "or" & "not" 

#KEY WORDS PER DATA BASE: max. 3,000 
alpha-numeric plus 32,000 Integers 


Disk Formats # KEY WORDS PEA RECORD: max. 250 

8" single density KEY WORD LENGTH: max. 64 char. each 

5" including: #FILES PER DATA BASE: no limit 

Osborne, Xerox, FILE SIZE: max. 512,000 bytes 

North Star, I ntertec, SORT: alpha-numeric by record 

Apple (cp/m), Vector. MERGE and/or SPLIT: records and files 


Where SUPERFILE costs only $195
Your Dealer (including DEMO data base and manual) 
Call FYI, INC. (30 day money back guarantee) Write FYI, INC. 

Reader Service # MANUAL only: $50 (applies to purchase) 


Special Dealer DEMO free, 
on request from quallfled 
Dealers and OEM's. 

SUPERFILE (TM) trademark ol FYI, INC. 
z~ registered 1rademerk ol Zllog 
CPJM• tagletered tradema1k of Olgltal Research 
' Using z,ao, 4ml'lz, 8" DO, av. 10 keywOfCISlrecord. 

FYI, INC. 
P.0. BOX 10998 #615 
AUSTIN, TX. 78766 

MCJVISA (800) 531°5033 
Inside Texas (512) 346·0133 

Please add $10 outside the US, Canada, Mexico 

IT'S WHAT YOU CAN FIND THAT COUNTS! 
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NUMBER OF ENTRIES I N FILE 

NEXT EN TR Y TO PROCESS - I 

POI N TER TO FIRST ENTRY 

"GLOBAL ­

GLOBAL PARAMETERS ( EITHER 
STRING OR NUMERIC! 

POIN T ER TO NEXT ENTR Y 

-

1--~~~~~~~~~~~ 

PROGRAM NAME !STR ING! 

PROGRAM DESCRIPTOR ISTRINGI 

PARAMETERS FOR EXECU TION Of 
THE PROGRAM <EITHER STR ING 
OR NUMER IC) 

POINTER TO NEXT ENTRY 

PROGRAM NAME 

PROGAAM DESCRIPTOR 

Circle 284 oo Inquiry card. 

MAY SPECIAL SALE ON PREPAID ORDERS 
(C~ARGE CARDS. C.OD. ORP.0.'S NO AVAl.A8L£1 

WAMECD CRT-I INTRODUCTION {AT LAsn 
16 X 80 OR 24 X 80 VIDEO BOARD 110 
MAPPED SIMULATES'INTELLIGENT TERMINAL 
PC80•...•• •. • $36.95, KIT. .••••••. $239.95 
A& T.. .. ••... . •. . .. . . .• .. . . ... S299.95 

e::I CALIFORNIA COMPUTE.ft SYSTEMS 
SIOO 

20l2 32K STATIC RAM A &l 200 SEC .562900 
2015 64 K DYNA IC RAM A &T $548.95 
2200 S·100 MAlN FRA A & T . SJ79 95 
2422 FLOPPYDISC WITH CP/M 2 2'" S329 95 
2110A Z80 CPU A & T S249 95 
211DA 4 SERIAL 1/0 A & T. 5291 95 
2111 l 2 SERIAt . 2 PARALLEL A &T S305.95 
Z1ZDA 4 PARALLEL A &T S2 14.95 
PROTO IDUOS WW • . . 539.95 

APPLE PRODUCTS 
7110 12K RO /PROM . . . 568.50 
7424ACALENDAR/CLOCK. .. . . S106 95 
7UDA PROGRA ABLE TIMER. S98 50 
WOA A TO 0 CON VERTER SI OS.95 
mo• GPCS \IE 488) I TERFACE 5265 95 
111DA AS Vt CSERIAL S125 95 
ma SYNC SERIAL. .. .. s153 95 
77ZDA PARALLEL STANDARD 598.95 
11201 PARALLEL CENTRO ICS 598 95 
71111 ARITH METIC PROCESSOR W/DISC 5342 95 
7111 CARIT HMETIC PROCESSOR WtROM 5342.95 
7~00A WW 80AR0 . . . S22.95 
mo• SOLOERTAll BOARD . 523 95 

--~::Ill MICROCOMPUTER PRO DUCTS 

SI 00 PRODUCTS 
CB-2 280 PROCESSOR BOARD. 
KIT • S198.95. A & 1 S269 95 

UIC 64 x 16 VIDEO. PCBD . 532 95 
KrT . . 5153 .95. A& 1 Sl9995 

r&3 80 CHARACTER VIDEO 4MHZ 
KIT • 5345 95. A & T 5~25 95 

1114 2 PARALLEL. 2 SERIAL. PC00 532 95 
KIT Sl 55.95. A&1 S194 95 

PB·l 2708. 271Ei PROGRA MER BOARD 
KIT . . S135 95. A& T s185 95 

APPLE PRODUCTS 
AIO SERIAUPARALL EL INTERF ACE 
A& T... .. ......... . ................. . ... $155.95 
mo SERIAL 1/0 
A&T ...................... . ..... .. ...... $97.95 

APIO PARALLEL 10 W/0 CABLES 
A& 1. .... . .... .. ... . . . .. . . . . . .. . . . .. ... .. S87.95 

( W m£'};nc. WAMECD INC. 

8DAROS WITH MIKOS PARTS 


llEll-3 32 STATICRAM. PCBO..... . S36 95 

IT LESS RAM • • S95 95. A & T 5135.95 


CPU·2 zao PROCESSOR. PCBO .. 532.95 
Kil LESS ROM... S109.95. A &l .. 5149.95 

EPll-2 16Ki32 EPROM. PCBD. . SJ2 95 
IT LESS ROM . S65.95. A &T S99.95 

FP8·1 FRO T PA EL PCBD .. . • S48.50 
IT . .. . S14495, A& T SIS4 95 

0111· U 13 SLOT MOTHER BOARD. PC0D .•. 539.95 
KIT . . 595.95. A & T . • . • . . SIJ5 95 
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VISA a MASTERCt\ARGE Sm! accoml number, intt<b.t ~. 
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chanl)f! w1tOOut rolJCe IUUll 1lmo &nllT. st..OG unlu ,a,1111 11 
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% IJCL, and application-program files 
have names prefixed with %l (re­
stricting the name to six characters). 

Flow of Execution 
Figure 3 shows the flow of execu­

tion of the Article/Book Maintenance 
System. The MAlN program executes 
first, then shifts to the subexecutive. 
The subexecutive determines whether 
the job is a t an end. If not, the sub­
executive determines, based on data 
from the job-control file, the next 
program to execute-whether 
%1SORT o r %!LIST. Either the sort 
or the list program CHAlNs to the 
subexecutive . 

The MAIN Program 
Listing 6 is the MAIN program. 

MALN contains remarks identifying 
the functions and variables used. I'll 
comment on MAIN from beginning 
to end. with emphasis on use of the 
utility routines. I gave the utility 
routines line numbers from 64000 to 
65040; this numbering should make it 
easy for you to use the delete and ap­
pend features of BASIC to separate 
the utility routines and use them for 
another application. ow for the 
comments, by line number. 
170-200 Drive Determination. A 
search determines the disk drive on 
which the Article/Book Maintenance 
System is located. This eliminates the 
need to specify the drive when run­
ning MAIN. 
290- 400 Command Interpretation. 
This block of code starts by determin­
ing the command. Line 300 calls a 
utility routine at line 64990 to check 
for null input. MAI calls this 
routine to handle input throughout 
the program. The GOTOs on line 370 
correspond to the functions defined in 
the DATA statement on line 100. In 
this case. 1000 is HELP, 2000 is 
QUIT, 3000 is SORT, and 4000 is 
LIST. The command-processing 
routine matches each character in the 
input string with each character in the 
commands defined in the DATA 
statement at 100. This permits the 
user to enter short forms for each 
command (H, Q, S, and l ) and still 
identify the desired function in a 
unique manner. 

1000- 1130 HELP-Command Process­
ing. These lines display the available 
commands as they were defined in the 
DATA statement at line 100. 
2000- 2030 QUIT-Command Process­
ing. These lines close the }ob-control 
file and call the subexecutive. 
3000-3500 SORT-Command Process­
ing. Lines 3010-3030 start a new entry · 
in the job-control file. The GOSUB 
64260 goes to the utility routine that 
saves the name of the program to be 
executed. line 3050 transfers control 
to the routine at 64460, which will 
add a descriptive phrase for the pro­
gram to be executed. Lines 3070 and 
3080 call utility routines to process 

-
-

-l 

0 IZEROI 

PROGRAM NAME 

PROGRAM DESCRIPTOR 

L AST E NTRY 

Figure 2: The structure of the job-control 
fil e. T he fil e co ntains " glo bal" 
parameters- parameters needed by more 
titan one program in the Article! Book 
Maintenance System- and tl1e parameters 
that determine which program is executed 
next. 
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"Without touching your program 
I can 01ove it to and fro01 Z80, LSI-lr,M 
8086, 6502, 8080, 6809, 68000 and 
9900-based computers~' 

JULI EERWI N Vice President, M~irkcting. ofTcch Microsystcrns, lnc. 

You crtn do it too, with 
SofTech Iicrosystems' 
unique software development 

and execution environment. 
the UC D p- ystemTM. 

Our UC 0 p- ystem is the 
only genuinely machine-independent 
operating system for 8-bit and 16·bit 
microcomputers. And to over 50.000 
end-users and scores of applications 
developers it is the one proven. 
reliable answer to software 
obsolescence. 

For software development, 
it allows you to work in any 
combina ion of UCSD Pascarr~1. 
F'O RTR AN-77. BA I . and assembly 

' 	 language. It provides support for 
dynamic memory management and 
multitasking, with a full arsenal of 
powerful enhancements, such as a 
versatile creen Editor, Native 
Code Generators, a Prin t Spooler, 
T URTLEGRAPHICS and XenoFile1"'1• 
for easy access to CPI I disks and 
files. 

Users report that our 
UCSD p-System's friendly, fast and 
compact execution environmen 
makes it their first choice in software. 

o whether you're buying or 
developing soft ware for your IBM. 
Apple '' , Tandy, ommodore, Texas 
Inst ruments, Phili ps or any other 
:;mall computer, your best move is to 
our UCSD P· ystem. Nothing else 
touches it. 

Our UCSD p·System is 
available for distribut ion licensing as 
well as single copy purchase. Visa 
and 1asterCard orders are welcome. 
or you may write to us for more 
details. 

~~LSfrffilSO=O 
m1cRCJS'w'STems 
R 	 SUBSIOIRR... OF S OFTECM 

!14!14 Black Mountain Road, San Diego, 
CA !12126. (7141 578-6115 

U<..'!:i/J {>- )'S le111 a11tl VC '/J PfJ"S<al arc trntfc111nrks of lite Ncgc11ts of the Unicersily vf Califomin. l. ' /.JI is a TWX: !110.:H5-15!J4
tmcic111nrk of V1gi111/ Eqwpwc111 Corjx»'olio11. Xc110F1/c i$ a 1rodc111ark qf~of/C!J1 ..wi(rU5yslems. Ille. CPIM 
is 11 regislurtl lrutlemnrk of LJigila/ Nesearc/1, "''· Apf>le is a rri;islcred /r{lc/emurk of 1lpplc Cumprilc•: Inc. 
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[ill~~lIB[]J[ill~LJ 
Ad#25 SllTWARE 
ULTIMATE SOFTWARE PLAN 

We'll match any actvertlsed price on any Combine our price protection with the 
item Ihat we carry. And ii you find a lower availability ol runprolessional support and 
price on what you bought with in 30days ol our automalic update service and you have 
buy ing ii, jus1 show us the ad anct we 'll the Ultimate Software Plan. 
refund the diff erence. 

Ifs tha t simple 


~ OISKWITH/ 
~ MANUAL 

ARTIFICIAL INTELLIGENCE• 
~ ed.coll PAS·31 S8491'40 
0"'1131 IPAS·3) S6'-9/S40 
ASYS T DESIGN 
P1ol ltme Accoun t111g S54 91S4 O 
General SubrOul"1e S2fl.9/S40 
Aoohca11on Ul•lihCS S439/UO 
COMPLETE BUS. SYSTEMS' 

•Cr,aalor "99/S2:; 
' Ro<lOflaf $129/$20 
'Both S299/ S45 

COMP UTER CONTROL' 
• Fabs IB· treeJ st t9/S20 
' UltraSort II s 119/S25 
COMPUTER PATHWAYS 
Peo1I [lcv I 1) s 991525 
Pearl [level 21 $299/$40 
P arl (level 31 S549/S50 

g,~~LlE~EARCH' 
NorlhStar s 1•9!S25 
TRS·BO Model II 

[F'•Tl St 59/$35 
M1ot>11ok'S s1691$25 

PL/l·BO 5459/SJS 
BT·80 s179/$30 
Mac s !151$15 
S•d s &$1s ts 
Z-S1d $ 90/SIS 
TeA S 90/Sl 5 
DeScoo1. s 50/$10 
CB-BO U59/S3S 
CBosc·2 s 981S20 
O.M.A. 
ASCOOI S1491SIS 
Form.Ula. S539/S45 
GRAHAM ·OORIAN 
General Ledge• S729/S40 
Acct ReceivabJe $729/ $40 
Acc1 Payable $729/S•O 
Job Cou1ng 5729/540 
Payrolll f s729/$40 
IR1Jef\IOry I I S7291S40 
Pa)'toU S•93/U0 
•n1Jen1ory $493/$40 
Cash Register , 5493/UO 
Apartment Mgt S493/S40 
MICRO· AP' 
S·6ao.: S2891S2S 
Selector IV S295/S3$ 
Se1ec1orV S49S/SSO 
MICRO OATA BASE SYSTEMS ' 
"1DBS S269/SJ.5 
MOBS. . . $795/S<O 
ORS 01 ORS or RTL s269/$10 
MOBS PKG S129S/S60 
MICROPFIO 
WordSlar . S3t91S60 
Cosio m11a11on. Notes . 142'9/Sna 
Mail·Merge s 1091125 
WordS1or/MOll·Merge 54 t9/S8S 

trs a conven ienl, uncomplicated. logical 
way to get your sollware 

~(New items or new prices) 
• Special price of the month.MANUAL 

ONLY 	 CP/M usets: 

specily disk systems and formals. Mos1 formals available 


ORGANIC SOFTWARE• 

file-name inputs. Two additional 
utility routines, found at lines 64460 
and 64360, are called to process string 
and numeric values respectively. 
Whenever the routine at line 64990 is 
called to check for nuJI input (e.g., 
line 3110), the jump for null value in­
dicated on the next statement (e.g., 
line 3120) goes to 65050 to reset the 
pointers for starting the entry over. 
To complete command processing, 
line 3490 calls the routine at 64150 to 
update the pointers in the job-control 
file. 
4000- 4570 LIST-Command Process­
ing. Setting up an entry in the job­
control file requires the same kind of 
processing required in the SORT 
command. The first and last lines of 
the code for each command that adds 
an entry to the job-control file are the 
same, as shown here: 

Pl=P 	 (start of command 
processing) 

Tezt continued on page 366 

MAIN 

MAIN PROGRAM 

•1. I 

SUBEXE CU T IVE 
PROGRAM 

DETERM INE 
NEXT 
PROGRAM 
TO EXECUTE 

r-----10R1-----.. 

CHAIN .. %1• 

..,.1usr 
LIST 
PRO GRAM 

CHAIN · ·1. 1· 

•1.1 SORr 

UPDAT E/SORT
PROGRAM 

Figure 3: A diagram of control flow in the 
Article/Book Maintenance System. The 
main program executes first and calls the 
subexecutive. Based on data from the job­
control file, the subexecutive determi11es 
which program executes next. 
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STOP 
SOFTWARE 
FAILURES 
Using a micro in a product sounds easy. .. 

One piece of software can make the difference 


between success and failure. 


What oo you cb when lhe soflware 
doesn'I work? Over the years, we have 
seen many good products fail, either 
befOl"e or after they reached the market, 
because the microprocessor sof1ware 
did not do its job. 

WHAT WENT WRONG? 
Many of the fai lures occurred because 

the people programming lhe micro did 
nolknow how to organize a large control 
program. Those responsible for the pro­
duct implementation were wizards al 
hardware design and had easily coded 
sma ll micro conl rol programs before. 
But the programming techniques thal 
worked for less than 2K by tes ol code 
simply fell apart as the program grew 
beyond 4K byles. 

Unfortunalely, the loops and tests and 
Hags that work so well for a small pro­
gram get out ol control very rapldly as the 
program grows. Prelly soon, some ol the 
things the program must do are not 
being done fast enough. The code gels 
too complicated, difhcull to modify and 
unreliable. The result : anolher soflware 
failure! 

Fortunately, these problems can be 
avoided by using, a program manager. 
You can divide your complex control pro­
gram into a number of separate, more 
manageable programs, called tasks. 
each designed to cb one JOb. For exam­
ple, a Keyboard Task might handle user 
input; a Printer Task migh t generate re­
ports. Each task can be writ ten and lested 
separately and then combined to form a 
reliable, finished syslem. 

The program manager, ca lled a mtJlti­
casking executive, supeNises the orderly 
execution of lhese tasks, assuring tha t 
the mosl important pbs always get done 
firs!. Tasks appear to be executing sim ul­
laneously. lt's atmosl like having a separ­
ate CPU for each !ask! · 

That iS why professional soil ware des­
igners are now turning to AMX as the 
starling point ror their produc t and sys­
tem designs. They know that AMX will 
shield them from the dilf1cultiesofmana­
ging the micro, freeing them to concen­
trate on their application. 

AMX is our multitasking executive for 
the 8080, 8085, Z80 and 6809 proces­
sors. We're rather proud ol 1t. We made 
AMXcompact, verylast,andROMableto 
meel our own appl ication needs. Even 
though the AMX nucleus is less lhan 
1400 bytes in size. it fea tures multiple 
task priorities, intertask message pas­
sing wi th priorily queuing, external event 
synchronization, and interval liming with 
32-bit precision. Each lea ture is clearly 
explained in lheAMX Reference Manual. 

RELIABILITY BUILT IN 
We don't know anyone who can write 

an executive withou t errors, so we 
thoroughly lested AMX in real applica­
tions before ever offer ing ll as a product. 
That is why not one system malfunction 
has ever been attributed to AMX. Tha l 
kind ol reliability just isn't an accident. 

HARDWARE INDEPENDENCE 
AMX does not require a particular 

ha rdware confrguralion. OI course, ii 
does need a microprocessor, bul even 
tt1ere we ofler you a choice. You control 
your environment. You pick the 1/0 
method. You decide the most optimum 
inlerrupt service technique for your sys­
lem. AMX will support your choice. 

High level language interface modules 
are available separately to allow AMX lo 
be used wilh most popular program­
ming languages including PASCAL, C, 
PL/Mand FORTRAN. Of course, you can 
also code in assembly language ii 
required. 

Users of the CP/M and FLEX Opera­
ting Systems can utilize our AMX inter­
face modules to access information on 
diskelte in real time. 

COMPLETE DOCUMENTATION 
AMX can be judged by the quality of 

our documentation. The positive re­
sponse from our users has exceeded 
our expectations. Our manuals are es­
pecially valuable lo those iust being 
introduced to real-time multitask ing. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskette lo permit AMX lo be moved o 
the software development system of 
your choice. 

HOW TO ORDER 
A specification sheet and price list are 

available, free. Your check or money 
order for $75 will purchase the AMX Ref­
erence Manual lorimmediate evalua tion 
(specify 8080. 8085, 280or 6809 proces­
sor) . Add $25 for postage and handling 
outside USA and Canada. The s andard 
AMX Multitasking Execulive package, 
including source code, is available lor 
$800 after signing our liberal license 
agreement. 

AMX is the choice ol professionals lhe 
wor ld over. Make ii yours, today. 

~~ KADAK Products Ltd 
~F 1847 West Broadway Avenue 
· • Vancouver, B.C., Carada V6J IY5 

Telephone (604) 734-2796 
Telex 04-55670 
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Listing 4: The update file UPDATE2. Line 20 deletes an old entry and replaces it with the data in line 30. The dialogue in listing 5 
shows how the A rticle/Book Maintenance System incorporates UPDA TE2 in a new master file. 

lO"Pascal - User Manual & Report \ Jensen , K, Wirth, N\ 1974 " 

20-"Basic with St yle \\ 11 


30"Basic with Style - Prograr:irning Proverbs \ Nagin, P , Ledgard, H\ 197 8'' 


Listing 5: A second sample run of tire MAIN program in the A rt icle/Book Maintenance System .. Underscored items are entries made 
by tire user. The dialogue causes the system to update the master file. sort and list it by title, then sort and list it by autl1or. Both sets 
of sorted data appear at the end of the listing. 

SAMPLE MAI N 

TYPE ' J.tELP ' IN RESPONSE TO ' COMMAND :' I:' YOU NEED DETAILED INSTRUCTIONS . 
TO CA CEL ANY COM.MAND JUST TYPE A 'RETURN' TO ANY INPUT REQUEST . 

DATE: 01 / 06 / 81 
TIME: 09 : 00 
CO 1MAND: SORT 
MASTER FILE NAME : ·!ASTER 
PROCESS UPDATE FILE (Y/N)? Y 
UPDATE FILE IAME : UPDATE2 
SORT BY TI TLE, AUTHOR OR DATE (T / A/ D)? T 
COMMAND : LIST 
MASTER FILE NAME : tASTER 
EACH PRI NT LINE ~JILL CONTAIN THE TITLE , AUTHOR & DATE . 
PLEASE SPECIFY THE ORDER TO PRINT . 
ENTER ' T' FOR TITLE, ' A' FOR AUTHOR AND ' D' FOR DATE . 
FIRST ONE? T 
SECOND ONE? A 
THIRD 0 E? D 
COMMAND : SORT 
MASTER FILE NAME : MASTER I 
PROCESS UPDATE FILE (Y / N)? ~ I 
SORT BY TITLE , AUTHOR OR DATE (T / A/ D)? A I 
CO iMAND : LIST f 
MASTER FILE NAME : MAST ER f 
EACH PRINT LINE \.!ILL CONTAIN THE TITLE, AUTHOR AND DATE . I 
PLEASE SPECIFY THE ORDER TO PRINT . I 
ENTER ' T ' FOR TITLE , ' A' FOR AUTHOR AND ' D ' FOR DATE . I 
FIRST ON f.? A 1 
SECOND ONE? T I 
THIRD ONE? D I 
CO fMAND: QUIT f 
•••. EXECUTI G • • • UPDATE / SORT PROGRAM I 
••• EXEC1TT ING ••• LI ST PROGRAM I 
••• EXECUTI G••• UPDATE/SORT PROGRAM I 
••• EXECUTINC. • •• LIST PROGRA"!'-1 I 

Listing 5 cont inul!d 011 page 352 
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A new and powerful computer has been born •.. 
the System 83. The versatile UNIX• operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 

power than you ever 

dreamed possible. 


FEATURES: 
0 UNIX V7 configured by UNISOFT .. 
0 Full IEEE 696/S-100 Compatability 
O MC68000 8Mhz Processor 
O 32-Bil Data Operalions with 32-Bil lnlernal Registers 
0 16-Bit Data Transfer Operations 
0 Memory Management Allows Concurrenl Use 

of Mapped and Non-mapped Address space 
O Rugged Industrial Grade Components at all Levels 
O 16 Mb of Main Memory Directly Addressable 
0 7 Vectored lnterrupl levels 
0 192 Device-supplied Interrupts 
D 256 Kb of RAM with Parity Per Board Slot 
0 Up to 3.2 Mb of RAM Per Cabinet 
• u IX is a 1rademark of Bell labora1ories and is supported 

on the DUAL Sysiem 83 by U ISOFT 
" UNISOfT is a trademark of UNISOFT Corporation or Berkeley, CA. 



CROMEMCO 

SYSTEM ONE $2999 
Z·W 

r:~··'--""-'-
SYSTEM TWO $3995 
SYSTEM Z2H 7495 

SYSTEM 1 H 5395 

SYSTEM THREE $5999 

. . 

VIDEO TERMINAL 
3102 $2099 

Listing 5 continued: 

II 
I ----------------Output on the printer: I 
I ARTICLE / BOOK LIST 01/06/81 09 : 00 PAGE 1 I 
1 I 
I TITLE AUTHOR DATE I 
I 
I Art of Computer Programm ing - Fund. Alg. Vol I Knuth, D. E. 1968 

I Basic with Style - Programnin~ Proverbs Magin , P, Le<lgard , H 1978 
I Pascal - Use r Manual & Report Jensen, K, Wirth , N 1974 

I ZBO Software Gourmet Guide & Cookbook Wadsworth , 1979 
I 
I 
I 
I 
I ARTICLE / BOOK LIST 01 / 06 / 81 09:00 PAGE 1 

I 
I AUTHOR TITLE DATE 
I 
I Jensen, K, Hirth , N Pascal - User ~anual & Report 1974 
I Knuth, D. E. Art of Co~puter ProqramMing - Fund. Alg. Vol I 1968 
I agin, P, Led~ard, H Basic with Sty l e - Progra~ming Proverbs 1978 
I Uadsworth, Z80 Software Gournet Guide & Cookbook 1979 
I 
'--- - ·----- · 

8 and 16 BJT DUAL PROCESSORS 
CSID2E(256KRAM) $4299 MAXELL DISKETTES Boxes of 10 
CSID5E(512K RAM) 481HI MD 1 $39.95 FD 1 $42.95CSIHD2E(256K,5Meg. H.D.) 5888 

CS305E(512K RAM) 7288 
 MD 2 49.95 FD 2 57.95 
CS3HD40E(5Meg.H.D.,4Mag.RAM) 20895-----1MORE SPECIALS 11•------...-------------­

CALL FOR INFORMATION ONATARI 800 S 699 EPSON MX80 S 499 
NORTHSTAR, HAZELTINE.Tl 810 Printer 1349 EPSON MX80 FT 599 

LEAR-SIEGLER, QUME, INTEGRAL DATAQANTEX Printer 1049 EPSON MX100 759 
SYSTEMS, OKIDATA, TELEVIDEO,ADDS Viewpoint 599 SOROC 10130 699 

DIGITAL MICRO SYSTEMSADDS Regent 2 5 879 DEC LA34 949 
All prices are CASH. American Express, Visa, MasterCard, add 5% 


Prices subject to change wHhout notice 
 51PH60N8E06RDERS CALL
DATA DISCOUNT CENTER 
P.O. BOX 233, Greenvale, New York 11548 - 9-8537 
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Now NRI takesyou inside the 

new TRS-80 Model Ill microcomputer 


totrainyouat home as the 

newbreedofcomputerspecialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 
microcomputers... 

It's no longer enough to be just a 
programmer or a technician. With mi­
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-sor.u 
alone have been sold), interdiscipli ­
naryskills are demanded. And 1 HI can 
prepare you with the firs course of its 
kind, covering the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 
With RI training, the programmer study. No classroom pressures, no night Send Or Call For 

gains practical knowledge of hardware school, no gasollne wasted.You learn at Your Free Catalog... 
enabling him to design simpler, more effec­ your convenience, at your own pace. Yet You'll get aU the details in NRl's 
tive programs. And, with advanced pro­ you're always backed by Lhe !RJ staff and FREE, JOO-page catalog. It will sho' you 
gramming skills, the technician can test your instructor, answering questions, giving all the equipment, lesson outlines and 

and debug systems quicklyand easily. you guidance, and available forspec ial help 
 fact on other electronic courses, includ ­

Only RI gives you both kind of if you need iL ing Communications Electronics, TV/
training with the convenience of home You Get Your Own Computer Audio/Video, Electronic Design and more. 

to Learn On and Keep Send coupon below or phone righ now 
NI{! raining is hands-on training, using our TOLL-FREE number l-800­

\ ith practiL1ll experiments and demon­ 323-1717, at no expense to you. If cou­
strations as lhe very fou ndation of your pon ls missing, write NRI Schools, 3939 
knowledge.You don't just program your Wisconsin Avenue, Washington, DC 20016. 
computer, you go Inside 
it. .. watch how circuits 	 MAJL COUPON OR CALL TOLL-FREE 1-800-323-1717 

Ask for Operator 52 (In Ill inois, phone l-800-942-8881)interact. .. interface with 
other systems ... gain 
a real insight into 
its nature. 

You also work 
with an advanced liquid 
crrs aJ display hand­
tield multi meterand 	 CHECK ONE FREE CATALOG ONLV 0 lndus1rlal Electronics 
the NRI Discovery Lab, 	 NO SALESMAN Wll.L CALL ON YOU D Ba.sic Electronic; 

0 Computer Electrooics induding D Small EngJne Servicingperforming over 60 ~crocomputers 	 0 Appliance Servicing 
separate experiments. 	 0 Color nr. Audio. and\'id oSi'stl?lll Servicing 0 AulOnlOLive Servicing 

0 Elecuonks Desi&n Technology D Auto Air ConditioningYou learn troubleshoot­ 0 Digital Elecuonics 	 0 Air Condi lion ing, lie-.il in g.
ing procedures and gain 	 0 Communicuions Elec1ronics • FCC Kefrigeralion, & Solar Tectu1ology 

Ucen56 • Mooile C8 • Airaaft • larine 0 Build ing Cons1ruc1ion greater understanding 
of the information. 

(l'i...cl'nnll
Both microcomputer 
and equipment come as ~' 

ll'2inlng Includes new11lS·80 Model Ill micro­
computer, 6-function LCO lletkman muhimeler, 
and lht NRI Disco~ery Lab wilh hundreds ortests 
and experlmrnl . 

All '"'"' COLrSl!S 
•jljM'OI~ m.ter GI hlll 
D ChccHo." dC'1:11b 

part of your training for 	 ~ l't"'""-r/izi-cu"'""siat ""'p ----------------- ­
you tO U e and keep. A«rtd1ted b)· I~ A~m·d1ting Co11m111sio11 of ~te ~lio11:1.I Home Studr Council 170-052 



Listing 6: The MAJN program in the Article/Book Maintenance System. This program is the executive that manages the other pro­
grams. It handles all interaction with the user and sets up a job-control file . MA.IN repeatedly calls the utility subroutines found at 
lines 64000 tlrrougli 65040. 

10 REM* MAIN EXECUTIVE (SAVED IN FILE "MAIN") 
20 REM* 12/16/80 WRITTEN BY GENE F. WALTERS 
30 REM* SET UP PARAMETERS 
40 DIM V$(80) 
50 Dl =O \REU DEVICE FOR CONSOLE 
60 D3=0 \REM DISK FILE FOR THE SYSTEM 
70 U=3 \REM NO. OF DRIVES IN SYSTEM 
80 Ll=S \REM NO. OF BYTES FOR NUMERIC VALUES 
90 L2 =2 \REM NO . OF BYTES OF OVERHEAD FOR A STRING < 256 CHAR 
100 DATA "HELP" , "QUIT" , "SORT" , "LIST" \REM AVAILABLE COMMANDS 
110 N9=4 \REM NO . OF COMMANDS THAT CAN BE EXECUTED 
120 N=O \REM NO . OF CO 1MANDS IN JOB CONTROL FILE 
130 B=S \REM NO . OF BLOCKS FOR JOB CONTROL FILE 
140 P=L l +Ll \REM POSITION OF NEXT AVAILABLE BYTE IN JOB CONTROL FILE 
150 S$="%!" \REM PREFIX FOR SYSTEM FILE NAMES 
160 GOSUB 64520 \ REM SIGN- ON MESSAGE 
170 FOR l =l TO U 
180 U$=CHR$(I+48) 
190 IF FIL E(S$+","+U$)=2 THEN EXIT 220 
200 NEXT I 
210 PRINT l/D l , "COULDN'T FIND SUBEXECUTIVE FILE [",S$,"] . " \ END 
220 FS =SS+"JCL,"+US 
230 IF FILE(F$)=3 THEN 250 
240 CREATE F$,B 
2 5 0 OP EN llD 3, F$ 
260 WRITE llD3,N,O 
270 GOSUB 5000 \REM SET UP GLOBAL PARAMETERS IN JOB CONTROL FILE 
280 REM* INPUT NEXT COMMAND 
290 RESTORE \INPUT IJDl,"NEXT COMMAND : ",Cl$ 
300 I$=C l $ \GOS UB 64990 \REM CHECK FOR NULL INPUT 
310 ON Z GOTO 320, 290 
320 FOR l =l TO N9 
330 READ C2$ 
340 IF LEN(Cl$)>LEN(C2$) THEN 380 
350 IF Cl$<>C2$(1,LEN (Cl$)) THE~ 380 
360 N=N+l 
370 ON 1 GOTO 1000, 2000, 3000, 4000 \REM GOTO FOR EACH COMMAND 
380 NEXT I 
39 0 PRINT /ID 1 , "IN VAL ID COMMAND ! " 
400 GOTO 290 
1000 REM* HELP COMMAND 
10 10 RF. STORE 
1020 PRI NT l!Dl 
1030 PRINT f/Dl,"C0 ·11'1ANDS AVAILABLE: " 
1040 FOR I =l TO INT((N9+5) / 6) 
1050 FOR J=l TO N9-INT(N9/6)*6 
1060 READ C2$ 
1070 PRINT #Dl,C2$, 
1080 IF (l-1)*6+J<> 9 THE~ PRINT l/Dl,", '' 
1090 NEXT J 
1100 PRINT #Dl \PRINT llD1,TAB(20) , 

Listi11g 6 continued 011 page 356 
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EPSON 

PRINTERS & ACCESSORIES 

If you buy your EPSON somewher e else you 'l l probably pay too m uch! 

Common fHturet of the MX80, MX80FT 6 MX100 Prlnter9 
• !lO charaelers per secnncl • Trac101/pin feed paper flow 
• Replaceable prin t head b_y user • E.xlreme reliabillty
• Um prngramable lrom BASIC • t2 type fonts untfer soflware control 
• 81-clirechOllal looic seeking printnead • 919 & 9•18 matri~ 
• 96 ASCU character$ ' Prngramabfe form l~d~ 
• Pr~ ramable tabs (vert /hor z.) • Com presseil/e~panded letlers 

• Parallel io1er1ace standard: f:u .~~5~e~:J:.ons • D~ble strike & emphasized modes 

EPSON ACCESSORIES, INTERFACES & CABLES 
GRAPHlRAX !lO oplion (bll·imagelltalics).S79 
CABLE Model 1lnterrace & Madel Ill ....... ....Sl5 

$25 ii purchned wltli EPSON prin1er 
CABtE& INTERFACE to Model Ikeyboard ..$85 
APPLE Interface & cable ......................... ,$89 
GRAPPLER Apple hr resolul ion oraphics. 5'Cafl 
IEEE interlace & cable (CBM/Pel) ..............$79 
AlAAI CAble (must have B50 imerlace)......$35 
SERIAL flSZl2 2k bul1ered int card ....... ...$149 
RS COLORcompUtet to Epson catdlcable..s.59 

RIBBONS ANll CAR TRIDGES IN SlOCK NOW 

$CALL 800-433-5184 

MATRIX PRINTERS 

EPSONMX70 
EPSONMX80 
EPSON MX80 FT 
EPSON MX100 FT 

LINE PRINTER VII RS 
NEC 8023A 
c. ITOH 8510 
O KIOATA A

82

$CALL 
$CALL 
$CALL 
$CALL 

$325 
$495 
$495 
$

499 
OKIDATA 82A w/tractor $559 
OKIDATA 83A $769 

LINE PRINTER VII I RS $649 

CENTAONICS 739parallel $599 

CENTRONICS 739 serial $749 
OKIDATA84 / 200cps $1295 
LINE PRINT ER VI RS $988 

C ENTA0 N ICs 704 $1559 
ANADEX 9500/01 2k buf. $1295 
TEXAS INST. 810 Basic $1595 
LINE PAINTER V RS $1549 
Cenlronics 352 / 200cps $1795 
Cenlron"1cs 353 /dual mode, 

200cps data proc.• 50cps 

EPSON PACK 2 • GRAnRAX 
version for MX80. 80FT & MX.100. Ttlis 
package includes updated veisions al 
modules In orlainal E'pson Pack. A scieen 
oriented BIT IMAGE GAAPHICS generator ulil· 
ty Is provided. Ct eate your special 
cllaiactets. S)'mbols. etc direcUy an your 
monitor and then send lo primer. Prlnto~t in- Color Disk 0...$499 Disk L.$349 EPSON/COLOR Int.& cable .....$59 
cludes code 10 gerierate g;aphics and wlll llJm••••••••••••••••••••••••••Isave needed code as BASlt program line lo 
disk Tnen MERGE these into yout BASIC p10
g1am. Also demo programs showing use al 
Bil-Image graphics. Full documenlahon. 
INTRO Sl'ECl41.: f24.ts .tit! prlnl•r or 
GRAFTRAX. $34.15 _,,.,.1.iy. $7.50 lor 
upd•I• ol old ~- Pee~ 

PRINTERS 


D•I~;~~~=· ~~Apl~1!~•.,.
' 

C. lTOH F- 10/40CpS $1595 

DAISY WHEE L 11 RS $1695 
NEC SPINWRITERS 

3510 RS232 $1795 
3530 Cenlronics pa' lel $1795 
77 10 A.ead Only 
7710 RIO w/tractor 

7720 kybd w/trac tor 
7730 RIO parallel 

7730 RIO par.w/tract 

DIABLO 630 R/O 

DIABL O 630 keyboard 
OUME9/35R/O 
OUME 9/35 keyboard 
QUME 9/ 45 j' "t d 

. 1m1e 
OUME 9/55 l imited 

$2375 
$2575 

$2750 
$2375 ' 

$2575 

$2350 

super letter quality $2495 lllll•••••••••••I 
LINE PRINTERS H IGH RESOLUTION MONIT OR 

CENTAONICS 6080/ 81 N EC green monitor $179
600 lines per minute high 

NEC color monitor $349 
speed band pr inter. For ser ­

ious business applications . •---------- ­
6081 standard $7676 
6080quletized cabinet $6399 ALT OS COMPUTERS $CALL 

TEXAS COMPUTER SYSTEMS 

Offers Lowest Prices on 

COLOR COMPUTERS 
0191nal mfg .warranty on lllese ilems TCS 180 day Umited "'arranly on TCS iiems: 

4K Level 1... ........ .. .. .. .. ...........$308 161< Level 1... ........................~9 

16K Level 1... ...-.....................$439 161< Extended Basic .. ............ 39 

16K Ex1ended Basic...............$459 32K Extended Basic............ .. 99 

32K Extended Basic..... .. .....$569 32K Upg_rade Kit (TCSJ ....... ....$79 


MODEL Ill SYSTEMS T"" loUowlno come wit~ quollty TCS 
memory ond Ou• o wn t80day lim1te(l wa1· 

Tiie lo owing w1lh Rad io Shack Warran ty. ~~':!~u~e~ ~:~~d~Yin~:,e,;.1c~~~;'o~':if:."' 
Model Ill 16k..... .. .. ....... ...... $818 MODEL Ill 16k TCS........ ..$788 
Model 111 32k................ ...... $918 MODEL Ill 32k TCS ....... ...$818 
Mode l Ill 48k...... :..... .. ....... .. .$1018 MODEL Ill 48k TCS ...........$848 
Model Ill 48k 2 Drives RS232.$2049 

MODEL Ill DISK EXPAN.SION KITS 
Our DISK DRIVES are made by Tandon lhe~bN~'A"o~~Ah~g~:~o~'::.~~ydo'~g~·~:~=~ same company Iha! makes !he dnvesused by

glass e.Po•y board and gold.plated contacls in Ra<lio SMck These drives are <IC ttack, 
our TCS systems. me flllest switching double densil~. 5 milhsecand sleppi110_ rate 
POWf:R SUPPLYava1lable 1salsoQrOwided. and are fu lly bu rned In lot 48 hours. These 
T~e aluminum MOUNTING HAAOWARE drives have the same specifications as the 
has s101ted holes ro.- easy Ins tallation ol lhe drives used by Radio Shack. No soldering or 
d1i•es and includes all lhe power and data modilications to existing circuiuy Is
cables necessary ta inslall the controller. ne£essarv The tollow ino kifs are a•airab11· 
cirives and power sup~ l y 
KIT 1 Controller, Power Supply I Mounting H#dwere.........._.... $379 

KIT 2 Controller, Power Supply, Hardware I 1 Diak Dr1we........... $595 

KIT 3 Controller, Po-r Supply, H•d••e I 2 Dltk Dmn.......... $819 

KIT 4 Ona Tendon DIM Dl1va (bare drive only)...................... ....... $219 

KIT 5 111K or High Queuty TCS Memory chlp1.............................. $49.95 

KIT II 32k of High Quallty TCS Memory chlf'9 .............................. $7U5 


MODEL Ill 48k 2 DISK DR IVES $1795 
Above KIT lully as~m bled. with '8 hour bum-In test & 180 day TCSU mlted Warranty! 

Interfaces & cables available for can use the modules in vour own programming. 
most printers w ith any TASSO. 11-TREELltoreryt~rou•_.,_, keJ..t1>ra1111w>r)...•.- ......................uus 
Apple, Atar ·1 & most other· com- ll·TAf.t: Vld9o to.,.enu.your~ c:.Mtl9 llbr9ry, pr1n1a..-, ••c)..............ni.tsll·TREE 118llln9 U.i (lteywd by - or ii.>,._ prlnll"tl,etc:)........................._f41.M
puters. $$$$CALL FOR PRICES! ..______________________... 

$2850 ..----------------------.. 
$1850 CUSTOM SOFTWARE FROM TCS 
$1950 
$22()0 Completely Integrated BINARY SEARCH TREE programs now available l~is g rlu of

pr!!Qrams fully implements 1he B·TREE struc tures lncludlng INSE.RTION. OELE ION. EOITlNG 
$2395 & TRAVERSAL No moresonino or long data file searches and yet files can be larger than 

memo1y. Duplicate keys a1e fully supporled. Flies can be ret1ieved in sorted order via B· 
TREE Traversal Each of the piograms come with fullv commenled s.ouroecode so that you 

for las l. el fic1enl service . Heart 0 f we can au l re1ghl lrom Dallas 

TEXAS COMPUTER SYSTEMS 
P. 0 B 1327 Ari: t T S 76004 1327

• • ox nng on, exa ....A. 
}{ Toll Free Number 800 433-5184 


Texas Residents 817 274-5625 

Payment Money oroer ca.hie.rs or cerTified • Pnces sub eel ta change at any time 
thee!!. Prices aboveref1ectJ'locashDisoounl • No Tax out-of·slate reuns add 5%. 
Ca ll for Visa/MC card prices. • Many i1ems shipped FAEE. Ca11 lor quo1e. 

Citcle 414 on Inquiry card. BYTE Moy 198Z 355 
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Usting 6 conforned: 

1110 NEXT I 
1120 PRINT ilD l 
1130 GOTO 290 
2000 REM* QUIT COMMAND 
2010 WRITE #D3%P,0 
2020 CLOSE llD 3 
2030 CHAIN S$+A$+", 11+U$ 
3000 REM* SORT COMMAND 
3010 Pl=P \REM SAVE CURRENT POSITION OF BYTE POINTER 
3020 P$=S$+"SORT"+A$+", "+U$ 
3030 cosun 64260 \REM SAVE BYTE COUNTER & PROCRA!1 NAME 1'0 EXEC 
3040 V$="UPDATE/SORT PROGRAM' 1 

3050 GOSUB 64460 \REM ADD STRING PARAMETER FOR PROGRAM DESCRIPTOR 
3060 PRINT tlDl,"MASTER ", 
3070 GOSUB 64870 \REM. GET FILE NAME 
3080 GOSUB 64670 \REM SEPARATE OUT UNIT & CHECK FOR EXISTENCE 
3090 ON · z GOTO 3170, 3100 
3100 INPUT tlDl,"MASTER FILE DOESN'T EXIST . IS THIS OKAY (Y/N)? ",XS 
3110 I$=X$ \GOSUB 64990 \REM CHECK FOR NlJLL INPUT 
3120 ON Z GOTO 3130, 65050 
3130 IF XS="Y" THEN 3170 
3140 IF X$="y" THEN 3170 
3150 IF X$="N" THEN 65050 
3160 IF X$="n" THEN 65050 ELSE 3100 
3170 V$=F 1$ \GOSUB 64460 \REM ADD STRING PARAMETER F 1 $, MASTE'.R FILE NAMF. 
3180 V$=F2$ \GOS UB 64460 \REM ADD STRI G PARAMETER F2$, K.i\STER UNIT NO. 
3190 INPUT llDl,"PROCESS UPDATE FILE (Y/N)? ",X$ 
3200 1$=X$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 
3210 ON Z GOTO 3220, 65050 
3220 IF X$="Y" THEN 3290 
3230 IF X$="y" THEN 3290 
3240 IF X$="N" THEN 3260 
3250 I F X$<>"n" THEN 3190 
3260 V$="" \GOSUB 64460 \REM ADD NULL STRING FOR UPDAJ:E FILENAME 
3270 GOSUB 64460 \REM ADD NULL STRING FOR UPDATE UNIT NO . 
3280 GOTO 3370 
32 90 PRINT /ID 1, "UPDATE II, 

3300 GOSUB 64870 \REM GET FILE NAME 
3310 GOSUB 64670 \REM SEPARATE OUT UNIT & CHECK FOR EXISTENCE 
3320 ON Z GOTO 3350, 3330 
3330 F9$=F$ \GOSUB 64800 \RE M COULDN'T FIND FILE 
3340 GOTO 65050 
3350 V$=Fl$ \GOSUB 64460 \REM ADD STRING PARAMETER Fl$, UPDATE FILE NAME 
3360 V$=F2$ \GOSUB 64460 \REM ADD STRING PARAMETER F2$, UPDATE UNIT NO. 
3370 V=O 
3380 INPUT (ID 1, "SORT BY TITLE , AUTHOR OR DATE (T / A/D)? ",XS 
3390 I$=X$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 
3400 ON Z GOTO 3410, 65050 
3410 IF X$="T" THEN V=l 
3420 IF X$= 11 t" THEN V=l 
3430 IF X$="A" THEN V::.2 
3440 IF X$="a" THEN V=2 
3450 IF X$="D" THEN V=3 
3460 IF X$="d" THEN V=3 Listing 6 continued on page 358 
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THE FORTH SOURCE™ 

FORTH DISKS WITH DOCUMENTATION PRICE FORTH MANUALS, GUIDES, & DOCUMENTS PRICE

fig-FORTH Model and Source Listing, with printed 
0 " AU About FORTH" by H.aydon. Ideograms (words) oflnstallalion Manual and Source List ing. 

Ilg-FORTH, FORTH-79, Starting FORTH and much
D APPLE II SY. 0 8080/ZBO~ 8 

more. A MUST! A public domain product. S20.000 8086f8088 8 D H69fZ69 51. $6500 
:::J "FORTH Encyclopedia" by Baker and Derick. A0 APPLE II/II+ by MicroMolion. Version 2. FORTH- 79 complete programmer 's manual to fig-FORTH withStandard, editor, assembler, 200 pg manual, Sy. 

0 APPLE 11111 + COMBO 1 by MicroMotion. Version 2. 
All ol lhe above plus floa ting polnl and HIRes TurUe 
graphics 

0 APPLE II by Kunlze. lig·FORTH editor, assembler, 
source listing and screens, SY. 

0 ATARI~ by Plnk Noise Studio. Ilg-FORTH, edllor, 
assembler, missile graphics, sound and handle 

100.00 

140.00 

90.00 

FORTH-79 references. Flow Charted 

D " Starling FORTH" by Brodie. Prentice Hail. Best 
user 's manual avai lable. (soft cover) 

0 " S1artlng FORTH" (hard cover) 

D "METAFORTH" by Cassady. Cross comp~ler with 
6080 code. 

Proceedings ol Technlcal Conferences 

25.00 

6.00 

20.00 

30.00 

drivers, SY. 90.00 c "1980 FORML" (FORTH Modifica tion Laboralory) 25.00 

0 CPIM by MicroMotion. Version 2.lc. FORTH- 79 
St.andard, editor, assembler. 200 pg manual, 8 100.00 

0 
0 

··1981 FORML" ' Two Volume Set 
"' 198 Rochester Univers ity" 

40.00 
2S.OO 

0 CPIM Combo 1 by MicroMo llon.. 2.x. All of 1l'le above 
plus floating poinL 

D CROMEMCO by Inner Access Ilg-FORTH edllor, 
assembler, 5V. or 6 

D H89/Z89 by Haydon. llg·FORTH Sland Alone, source, 
editor, assembler & tutoria.I on disk. 5Y. 

140.00 

100.00 

250.00 

MORE FORTH BOOKS & MANUALS 
D " Systems Guide 

to llg·FORTH" 25.00 
0 "Using FORTH" 25.00 
D " A FORTH 

Primer" 25.00 
Ll " Caltech FORTH 

0 

0 

" APPLE 
(MlcroMollon) 
User's Manual" 
" CPIM"' 
(MicroMotlon) 
User's Manuel" 

20.00 

20.00 
0 H891Z89 by H.aydon. lig-FORTH, CP/M , source, Manual " 12.00 0 "TRS-8~ 

edllor,assembler, & tutorial on disk, SY. 17S.00 0 "Threaded MMSFORTH 

D HP-85 by Lange. fig-FORTH, editor and assembler, 
51. 90.00 

lnterpretllle 
Languages" 20.00 0 

User's Manual" 
"FORTH-79 

16.50 

0 

0 

IBM"' PC/FORTH by Laboratory Microsystems. lig· 
FORTH, editor and assembler. Manual, 5'/. 
IBM·Floatlng Point by Laboratory Mlcrosystems. 
Requires PC/FORTH. Specify softwar e or for AMO 
9511 , AMD 9512 or fnlel 8087 

100.00 

100.00 

0 

0 

0 

"lnvita11on to 
FORTH" 
"PDP-11 FORTH 
User's Manual" 
" AIM FORTH 
User's Manuel " 

20.00 

20.00 

12.00 

Standard" 
C " Tiny Pascal In 

llg·FORTH" 
0 " FORTH·79 

Standard 
Conversion" 

15.00 

10.00 

0.00 
D IBM-Cross Compiler by Laboratory Microsystems. 

Requires PCIFORTH. ( aulllus Systems Model) 

O PET"' by FSS. fig-FORTH editor and assembler, SY. 
D PET'" with floating point, str ings, disk 1/0 

0 TRS-8011 by Nautilus Syslems. fig -FORTH, edllor and 
assembler, SY. 

300.00 

90.00 
150.00 

90.00 

INSTALLA TJON DOCUMENTS 

D lf\Slallatlon Manual lor Ilg-FORTH, cont.alns FORTH 
model, glossery, memory map, and instr uc lions 
Source Usllngs of lig·FORTH, for speci lic CPU's and 
computers. 
The above lnstal lal lo n manual Is required lor 

Sl S.00 

0 TRS-8011 or Ill by Mi ller Mlcrocompu1er Serv;ces. lmptemenla llon. Each 15.00 
MMSFORTH, FORTH-79 subset, editor, assembler, 
dbl-p recision, arrays, uti lities & appllcatlons. 210 pg. 
manual, SV. 

D 6800 by Talbol Microsystems. Ilg-FORTH, ed' lor, 
assembler, disk 110, FLEX'" SY. ore 

130.00 

100.00 

0 1802 
0 8080 
0 PACE 

c 6502 0 6800 
0 8086f88 D 9900 
D 6809 D NOVA 

FORTH PROGRAMMING DISKS 

D AlphaMfcro 
0 APPLE II 
0 PDP-1 1/LSl/11 

6809 by Tabot Microsystems. Ilg-FORTH, edilor, 
assembler, disk 110, FLEX"' 5Y. ore 
D 6809 Enhanced 2nd screen 

edl lo r, 

100.00 

0 " MVP-FORTH" byHaydon & Boutelle. An extended 
program developmenl system Based on " All About 
FORTH" and optimized tor CP/M and 6060fZ80. 
A pub/le domain product. 8 Inch S 75.00 

macroassembler,lutor lal, 0 "FORTH PROGRAMMING AIDS" by Curry Assoc. 
tools and utilltfes, FLEX 250.00 Decompil er, Subrout ine Decomp~ter, Callhnder and 

D Z80 by Laboratory Microsyslems. Editor and 
assembler, CPIM, 8 S0.00 

Transla tor requires flg ·FORTH nucleus. 
Specify CP/M. a· or Apple 3.3, 51. 150.00 

D ZBO, lloating point. requires ZBO above 150.00 CROSS COMPILER DISKS 
0 Z60, AMO 9S11 suppor t, requires Z80 abOve 150.00 Allows e'tendlng, mod/lying and compl/lng tor speed 

D Z80 by Inner Access. Editor , assembler and manual, 
CPIM, 8 100.00 

and memory savings, can also produce ROMable 
C•Ode. 

0 8080 by Inner Access. Editor, assembler, and manual, 
CPIM, 8 

O 8066188 by LaboralOf'Y Mfcrosyslems. Editor. 
assembler, CPIM- 86 , 6 
D 6066i66 with floallng poin t. CPIM-86 
D 8086166 wlth AMO 951 1 support CP/M- 66 

100.00 

100.00 
20000 
200.00 

Nautilus (NS), Talbot Microsystems (TM), Laboratory 
Microsystems (LM) and Inner Access (IA). 

D CPIM (NS) 200.00 0 IBM (LMt 300.00 
0 H89fl89 (NS) 200.00 0 8086 (LM)" 300.00 
D TRS80f1 (NS} 200.00 0 Z80 (LM)' 200.00 
D Notthstar (NS) 200.00 0 CPIM (IA) 450.00 
0 6809 (TM) 350.00 0 Cromemco (IAJ 450.00 

• Requires FORTH disk 

ORDERS ONLY (4'15) 961-4103 OEAlEfl & AUTHOR INQUIRIES INVITED 

Otd•r1nu 1nrorm111on: cneck,Motle1 Order {payable t.o MOUNT ALN VIEW PRESS, INC.J.. VlSA or Mas1erCatd accep1ed No coo·~ or unpaid PO'$. 
California re5,dotnl5 aod 6!o'.i% 5ale' tax. Shipping co5ts In US Included Ln price. Foreign orders,pay In US lund' Oi1 US bank, lncluoe lor handling 
and shl?plng by Air : SS.00 lor each Utm under S2S.OO. S10.00 for each Item be1weon SZ~ and S99.00 and $20.00 for eech Uem over s100 .oo. 
Minimum order $10.00. All P<lces and products subku::t 10 cha nge or withdrawal wi thout not co . Single 'yslem endJor single u3er Ileen'" 
agreement required on some p10<lucts . 

================================ 
Speciali1ing in the F811H Language 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 

Clrc te 291 on inqu iry card. BYTE M•y 11182 357 



Llsti11g 6 confinued: 

3470 IF V=O THEN 3380 
3480 GOSUB 64360 \REM ADD NUMERIC PARAMETER, SORT OPTION 
3490 GOSUB 64150 \REM UPDATE NO. OF COMMAND ENTRIES 
3500 GOTO 290 
4000 REM* LIST COMMAND 
4010 Pl=P \REM SAVE CURRENT POSITION OF BYTE POINTER 
4020 P$=S$+"LIST"+AS+", "+US 
4030 GOSUB 64260 \REM SAVE BYTE COUNTER & PROGRAM NAME TO EXEC 
4040 V$="LIST PROGRAM" 
4050 GOSUB 64460 \REM ADD STRING PARAMETER FOR PROGRAM DESCRIPTOR 
4060 PRINT llDI. "MASTER II, 
4070 GOSUB 64870 \REM GET FILE NAME 
4080 GOSUB 64670 \REM SEPARATE OUT UNIT & CHECK FOR EXISTENCE 
4090 ON Z GOTO 4170, 4100 
4100 INPUT l!Dl ,"MAST ER FILE DOESN'T EXIST. IS THIS OKAY (Y/N)? ",XS 
4110 I$=X$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 
4120 ON Z GOTO 4130, 65050 
4130 IF XS="Y" THEN 4170 
4140 IF X$="y 11 THEN 4170 
4150 IF XS="N" THEN 65050 
4160 IF X$="n" THEN 65050 ELSE 4100 
4170 V$=Fl$ \GOSUB 64460 \REM ADD STRING PARAMETER FIS, MASTER FILE NAME 
4180 V$=F2$ \GOSUB 64460 \REM ADD STRING PARAMETER F2$, MASTER UNIT NO . 
4190 PRINT l!Dl,"EACH PRINT LINE iHLL CONTAIN THE TITLE, AUTHOR & DATE . " 
4200 PRINT llDl,"PLEASE SPECIFY THE ORDER TO PRINT." 
4210 PRINT #Dl,"ENTER 'T' FOR TITLE, 'A' FOR AUTHOR AND 'D' FOR DATE." 
4220 INPUT /ID 1, ,.FIRST ONE? 11 ,BS 
4230 I$=BS \GOSUB 64950 \REM CHECK FOR NULL INPUT 
4240 ON Z GOTO 4250, 65010 
4250 GOSUB 4490 \REM CONVERT B$ TO l=T, 2=A, 3=D, 4=NONE 
4260 Bl=Z 
4270 ON Z GOTO 4280, 4280, 4280, 4220 
4280 INPUT llD 1, "SECOND ONE? ", B $ 
4290 I$=B$ \GOSUB 64950 \REM CHECK FOR NULL INPUT 
4300 ON Z GOTO 4310, 65010 
4310 GOSUB 4490 \REM CONVERT BS TO l=T, 2=A, 3=D, 4=NONE 
4320 B2=Z 
4330 ON Z GOTO 4340, 4340, 4340, 4280 
4340 IF B2=Bl THEN 4470 
4350 INPUT (/01,"THIRD ONE? ",B$ 
4360 I$=B$ \GOSUB 64950 \REM CHECK FOR NULL INPUT 
4370 ON Z GOTO 4380, 65010 
4380 GOSUB 4490 \REM CONVERT B$ TO l=T, 2=A, 3=D, 4=NONE 
4390 B3=Z 
4400 ON Z GOTO 4410, 4410, 4410, 4350 
4410 IF B3=Bl OR B3=B2 THEN 4470 
4420 V=Bl \GOSUB 64360 \REM ADD NUMERIC PARAMETER 81, lST PRINT FIELD 
4430 V=B2 \GOSUB 64360 \REM ADD NUMERIC PARAM.ETER B2, 2ND PRINT FIELD 
4440 V=B3 \GOSUB 64360 \REM ADD NUMER IC PARAMETER B3, 3RD PRINT FIELD 
4450 GOSUB 64150 \REM UPDATE NO. OF COMMAND ENTRIES 
4460 GOTO 290 
44 70 PRINT /ID 1, "INPUT ERROR. PLEASE START OVER." 
4480 GOTO 4220 
4490 REM SUBROUTINE TO CONVERT B$ TO l=T, 2=A, 3=D, 4=NONE Listing 6 conlirw ed on page 360 
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The guyon the left 

doesn't stand achance. 

He's carrying a briefcase with two file folders, a news­

mogozine, md a sandwich. 
She's carrying the OSBORNE I ®- lhe porlable personal 

business computer.Using the OSBORNE I, she is going to get 
more wCf1< done and bet ler work done- in less lime, and with 
less effort She won't hove to eat lunch al her desk. 

Is competition aquestion of getting ahead, or of 
not being lett behind? 

Hardly an academicqueslion in today's business environ­
ment. The computer is here to stay.And those who ore grasping 
the tools of lhis technology ore moving forward foster. 

The OSBORNE I is a powerfu computer that cm handle 
all the details of the words, numbers, and information you 
deal with every day.You free up time to work with the essence 
of your day, not the detail. And you master a powerful new 
personal extension. A tool that will enable you to do jobs you 
simply could not consider before. 

Consider the built-in advantage you gain over the person who 
is still shuffling tedium. 

The most intelligent purchase you can make. 
Lots of big and little computers con make a similar promise. 
Bui none con malcll this: the OSBORNE l delivers two 

disk ctives, a complete computer with communicalions capabili· 
ties, a business keyboard, and CRT screen. Plus five productivi y 

saftwcre packages with a relail value of over S1500. Including 
CP/M;n' word processing, on advanced electronic spreadsheet, 
md BASIC languages.Aft for a Iota price of only S1795.All in a 
portable package lhot fi ts under tile seat of your airplane. 

To explore the very competitive capabilities of the OSBORNE l , 
visit your local aulhorized compuler retailEJ. A demonstration 
wm show you just how easily you con put the power of lhe 
OSBORNE l into your career. 

And you will quickly J 
changing the 
way people go 
to work. 

$1795. 
Comple 

see why the OSBORNE 1 
is the S1795 produc­
tivity investment that is 

l ne Sl/95 suggesle e'.I re10lil prn:.e uu llH! OSbofne • (o re!)ts le1ea uooenH11h or Osbome Compu ler 
Corrt0rol-oa) 1n"tlt1des rn.e ro11ow1ng 1ot1woro 11a,kOQC.$ w o11osro1irr· 'Wflh M.Alt MER<iE • {o 11oocm(IJ ~ 

and o r(lg1s1i!'.lrf!'O rr oc:1e1no:rk ot t1c;toPro ff'l l~J n.(11110.'\0t Co•po<i11!Jr()tl 01 Son Roro111_ C0Mort110. US A ). 
SU?ERCAtC~ (o llo!lem:a~~ or So11:;11T1 Cofp.o<ot1on); CB ASICa (a t'DgJs1ert:id lfOOom-01 k of Co-mp1l9r 
Sysrems). ,.Ql..\SIC• (o re~rere:d l•OO.i!mDI,, or Mlc.ros.otr). art-d CP/ M { a •eg1s tered rr cdem<Jrk or 
O.g1 ct fl esl!'ruc 1t ) 



Listi11g 6 C'ontinued: 

4500 Z=4 
4510 I$=B$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 
4520 ON Z GOTO 4530, 65050 
4530 IF B S•"T" THEN Z=l 
4540 IF BS="t" THEN Z=l 
4550 IF B$="A" THEN Z=2 
4560 IF BS="a" THEN Z=2 
4570 IF BS="D" THEN Z=3 

IF B$="d 114580 THEN Z=3 
4590 RETURN 
5000 REM*------------------­
5010 REM* SUSROUTINE TO SET UP GLOBAL PARAMETERS 
5020 REM*------------------­
5040 PS="GLOBAL" 
5050 GOSUB 64260 \REM SAVE BYTE COUNTER & ENTRY ID 
5060 INPUT f!Dl,"DATE: 11 ,DS 
5070 INPUT (ID 1, "TIME : ",TS 
5080 V$=D$ \GO SUB 64460 \REM ADD STRING PARAMETER 0$, DATE 
5090 VS=T$ \GOSUB 64460 \REM ADD STRING PARAMETER TS , TIME 
5100 V=66 \ REM NO·. OF LINES PER OUTPUT PAGE 
5110 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5120 V•2 \REM NO. OF LINES FOR TOP MARGIN 
5130 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5140 V=3 \REM NO. OF LINES FOR BOTTOM MARGIN 
5150 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5160 V•48 \REM MAX LENGTH OF TITLE 
5170 GOSUB 64360 \REM ADD NUMERIC PARAMETER INV 
5180 V•20 \REM MAX LENGTH OF AUTHOR 
5190 GOSUB 64360 \REM ADD NUMERIC PARA~ETER IN V 
5200 V•lO \REM MAX LENGTH OF DATE 
5210 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5220 WRITE #D3%Ll+Ll,P,NOENDMARK \REM UPDATE BYTE POINTER 
5230 RETURN 
64000 RE1#-------------------­
64010 REM*------------------­
64020 REM* SUPPORT I NG ROUTINF.S 
64030 REM*-------------------­
64040 REM*-------------------­
64050 REM 
64060 REM*------------------­
64070 REM* SUBROUTINE TO UPDATE THE NUMBf'.:R OF COMMAND ENTRIES IN 'fHE JCL 
64080 REM* FILE AND SET UP THE POI TER TO THE EXT COMMAND ENTRY 
64090 REM*------------------­
64100 REM 
64110 REM* VARIABL ES US ED BY ROUTINE ­
64120 REM* N - CURRENT COUNT FOR NUMBER OF COMMAND ENTRIES 
64130 RE t* Pl - BYTE POSITIO OF POINTER TO NEXT Cot1MANlJ E~TR Y 

64140 REM* P - BYTE POSITION OF FIRST BYTE OF NEXT COMMANO ENTRY 
64150 WRITE #D3%0 , N,NOENDMARK 
64160 WRITE #D3%Pl,P , NOENDMARK 
641 70 RETURN 
64180 REM*-------------------­
64190 REM* SUBROUTI NE TO SAV E CURRENT BYTE POINTER AND PROGRAf NAME TO 
64200 REM* EXECUTE IN CURRENT COMHAND E TRY lN THE JCL FILE 

listing 6 ci:mtinu~d 011 page 362 
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NEC's new letter-quality printer 

gets personal with IBM. 


The Spinwriter• 3550 let sthe IBM PC 
get down to business. 

EC's new Spinwriter letter- quality 
printer is the 011/y one plug-compatible 
with the IBM Persona lComputer. So you 
gee the business applications you've been 
wishing for. Letter-quali ty output for 
word and data processing. Multi-language, 
scientific, and technical priming. Simple 
forms handling. Quiet operation . And the 
reliability of the industry's m ost popular 
printer line. 

EC designed the new Spinwriter espe­
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user's handbook.Just plug 
the Spinwriter in and your PC instant!y 
becomes more versatile and flexible. 

More than 8 forms handlers and 
50 print thimbles boost PC v ersat ility. 

EC designed the Spin writer's 8 modular 
forms hand lers to accommodate a wide 
range ofpaper and document sizes and 
types. The easily mounted handlers let 

your computer print out the forms you 
need for data processing, word processing, 
graphics, accounting or orhcr business 
applications. 

The Spinwriter's 50 print thimbles 
can more than triple your PC's usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 
language, technical and scientific versions. 
They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each las t for more than 30 
million impressions. 

T his printer's special features make 
everything look better on paper. 
The Spinwriter's software- invoked 
features include automatic proportional 
spac ing; bidirectional, bold and shadow 
printing; justification; centering; under­
scoring; and sub/ super scripting, all at 
speeds up co 350 words per minute. 

T hat big extra, Spinwriter rel iability. 
The new 3550 is part ofNEC's renowned 
Spinwriter fam ily, the world 's most popu­
lar line oflettcr-qualicy printers. 

Spinwriters have the indust ry's best 
mean-t ime-between-failure rating, in ex­
cess of3 ,000 hou rs. In terms of average 
personal computer us:ige, that's more 
than five years . 

r --------------,
I NEC Information Systems, Inc. l 
I 5 Militi:i Drive. Lexington. MA 02173 I 
I Send me more informu ion on rhc I 
I Spinwritr r 3550. I 

I N3t11C I 
I II =T1~"1k-.~~~~~~~~~~- 1 

l =-~~~~~~~~~~ I
I Comp>ny I 

: Addrm : 

I Cit y Sutc Zip IL _____________ _J 

NEC 
NECInformation Svstems,lnc. 
C'rcle 300 on Inquiry card. 

We're Made for Each Othe~ 

sptnwriler 
+---- ­.. -­-- - -­.. ---- ..---·­



Listing 6 continued: 

64210 REM*~------------------
64220 REM 
64230 REM* VARIABLES USED BY ROUTINE ­
64240 REM* P$ - NAME OF PROGRAM TO EXECUTE (INCLUDES UNIT NUMBER) 
64250 REM* P - BYTE COUNTER FOR JCL FILE 
64260 WRITE UD3%P,P,P$ 
64270 P=P+L l+LEN (P$)+L2 
64280 RETURN 
64290 REM*-------------------­
64300 REM* SUBROUTINE TO ADD A NUMERIC PARAMETER TO A COM~AND ENTRY 
64310 REM*------------------­
64320 REM 
64330 REM* VARIABLES USED BY ROUTINE ­
64340 REM* V - NUMER IC VALUE TO ADD 
64350 REM* P - BYTE COUNTER FOR JCL FILE 
64360 WRITE //D3, V 
64370 P=P+Ll 
64380 RETURN 
64390 REM*---------- --------­
64400 REM* SUBROUT INE TO ADD A STRING PARAMETER TO A COMMAND ENTRY 
64410 REM*------------------­
64420 REM 
64430 REM* VAR IABLES USED BY ROUTINE ­
64440 REM* VS - STRING VALUE TO ADD 
64450 REM* P - BYTE COUNTER FOR JCL FILE 
64460 WRITE /103,VS 
64470 P=P+LEN(V$)+L2 
64480 RETURN 
64490 REM*-------------------­
64500 REM* SUBROUTINE TO DI SPLAY INITIAL SIGN-ON MESSAGES 
64510 REM*-------------------­
64520 PRINT f/D l,"SAMPLE MAIN" \PRINT #Dl 
64530 PRI NT /!Dl, "TYPE 'HELP' IN RESPONSE TO 'COMMAND :' IF YOU " 
64540 PRINT /IDl,1tNEED DETAILED IN STRUCTION." 
64550 PRINT /ID l, "TO CANCEL ANY COMMAND JUST TYPE A 'RETURN'", 
64560 PRINT /IDl, 11 TO ANY INPUT REQUEST." 
64570 PRINT f/Dl 
64580 RETURN 
64590 REM*------------------­
64600 REM* SUBROUTINE TO REMOVE UN IT NO. FROM FILE NAME 
64610 REM*-------------------­
64620 REM 
64630 REM* USES F$ - FILE NAME WITH UNI T NO. 
64640 REM* RETURNS FlS - FILE NAME 
64650 REM* F2$ - UNI T IN THE FORM ',X' 
64660 REM* Z - 1 FOR FILE EXISTS. 2 IF IT DOESN'T 
64670 IF FILE(F$ )=-1 THE N Z=2 ELSE Z=l 
64680 Fl$=F$ 
64690 F2$=",l" 
64700 FOR I=l TO LEN(F$) 
64710 IF FS (I,I)<>' ' ," THEN 64730 
64720 Fl$=F$(1,I-l) \ F2$=FS(I) \EXIT 64740 
64730 NE XT I 
64740 RET URN 
64750 REM*-------------------- Listirig 6 continued on page 364 
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SERIES 
COMPUTERS 

Our new MC-1000 Computer Sys­
tem is proof that the age of afforda­
bility in computers has arrived . 
Thanks to single board design we can 
offer not only the lowest priced com­
puter in its class but also the most 
reliable. For Information and or­
dering call: 

(414) 784-2312 

ALL ST AND ARD 
• 64K Memory 
• 2-51/4'' Disk Drives (225K Total Storage) 
• Real Time Clock 
• 2-RS-232 Interfaces 
• Parallel Printer Port (Centronlcs Type) 
• Extensive Self Diagnostics (In Rom) 
• 2 Year Limited Warranty 

OPTIONS 

• Disk Capacity to 1.8 MBVTE 
• UCSD · Pascal , Basic, Fortran 

'TM U. Of C. 111 01nl• 

MILWAUKEE COMPUTERS INC. 

16235 W. RYERSON ROAD * NEW BERLIN, WI 53151 • (414) 784-2312 
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Li5ting 6 continued : 

64760 REM* SUBROUTINE FOR FILE ERROR MESSAGE 
64770 REM*------------------­
64 780 REM 
64790 REM* USES F9$ - FILE NAME 
64800 PRINT (/D l, "COULDN 'T FINO FILE ",F9$ 
64 810 RETURN 
64820 REM.*------------------­
64830 REM* SUBROPTINE FOR REQUESTING FILE NAME 
64840 REM*------------------­
64850 REM 
64860 REM* RETURNS FILE NAME IN F$ 
64870 INPUT //D l,"FILE NAME : ",F$ 
64880 IS=FS 
64890 GOSUB 64990 \ REM CHECK FOR NULL INPUT 
64900 ON Z GOTO 64910, 65050 
64 910 RETURN 
64920 REM*------------------­
64930 REM* CHECK FOR NULL STRING 
64940 REM*-------------------­
64950 REM 
64960 REM* USES 1$ WHICH CO TAINS THE INPUT STRI G TO CHECK 
64970 REM* RETURNS Z = 1 IF THE LEN(I$)>0 
64980 REM* 2 IF THE LEN(I$) =0 
64990 Z=l 
65000 IF IS="" THEN Z=2 
65010 RETURN 
65020 REM*------------------­
65030 REM* BACKUP FILE POINTER TO BEGINNING OF ENTRY 
65040 REM*------------------­
65050 READ IJD3%Pl -l, &Z \REM READ TO POSITION PTR AT Pl 
65060 P=Pl \REM BACKUP RUNNING BYTE COU TER 
65070 N=N- 1 \ REM BACKUP ENTRY COUNTER 
65080 GOTO 290 

Ifyou won't 

readthese 

7signals

ofcancer... 


You probablyhave 
the 8tli. 

~American CGncer Society 

l. Change in bowel or 
bladder habits. 

I. Asore that does not 
heal. 

3. Unusual bleeding or 
discharge. 

4.Thickening or lump 
in breast or elsewhere. 

8. Indigestion or diffi­
culty in swallowing. 

6,Obvious change in 
wart or mole. 

7, Nagging cough or 
hoarseness. 

8.A fear of cancer that 
can prevent you from 
detecting cancer at an 
early stage. Astage 
when it is highly cur­
able. Everyone's afraid 
of cancer, but don't let 
it scare you to death. 
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We'd like your 
ppk!® to meet 

The 
Executive Secret~™ 

GENERAL 
Editing, printing form letter11, mall-merge, and electronic 
mail all Jn one package at one price? 

Ueer'6 man ua.I deaig.ned tor the wier? 

User-controlled configura t ion of printers, 5Jot6, drives, 
and 40/80 colwnn editing? 

THE MANUAL 
Complet.e index 1.nclud.ed? 

organJ.:zed a11 a se t of leeeonr.? 

Euel·bound tor eaae ot use? 

THE DOCUMENT PRINTER 
lotet,raies fUea from DB MASTER's Utility Pack '", The 
.Data .Factory'", Vill1ca.lc 'M, lnfor·matlon Master"', and most 
Dll' fM flle! . 

Accept& keyboard input at pr int time? 

Support.ti all major printers, includ.ing Centronics 737 
and IBM E T· series? 

Hu IF and related coro.manda to allow conditional 
printing Of lnformatio.n bued on the contents of a 
databue or on keyboard input? 

Print& page headers or arbitrary complexity? 

Prints page numbers wherever you want them? 

Automatically generates alphabetic.al Index for words 
you apeeUy? 

Supporte fUe chaining and me nnatirtg? 

Has m11lt.i-level out Une indenting? 

Has Jett- and r.4tht-justi!ied tab stops? 

Gtves tu.U control Of all margins, dynam.Jc text 
reformatting, oentering, and jUJ1tification? 

Supporte Thundcrrclock 1~ and the CCS clockcard for 
automatic datirtg? 

The professional 

word processing system 

for the Apple ™ computer 


check this chart: 

INTEGRATED CARD FILE FEA1'URES 
Allows multiple end files per cHek? 

Allows user to define si2e a.nd content of 'cards' 

In each ftle? 


Generates new sub11et card files baaed on search or sort 

er! terta ror an exi5tf.nt file? 


I.nc.orporatea onefmultlple line report printer 

for card files? 


' Allows totals and eubtoV.111 during report pr1ntlng? 

THE DOCUMENT EDITOR 
Keeps up with profe&llional typlng apeeda? 


User·d4firted phra.e abbrevlatiOT111? 


40 or 80 char.,.cter edit modes uaer-&electable? 


Supports Smarterm'", Superterm'~ , Videoterm'u and 

Full View 80 '". 


Uses real 6hi.tt key? 


Supports rue m.erge and unmerge? 


Global search and replace? 


Block ope·rattons: move, tran&fer 1 delete? 


Char.,.cter/ word/Une: inllert/replace/delete? 


Allows embedded commands to control epec!al 

printer f'unct!ona? 


ELECTRONIC MAIL SYSTEM 
Menu driven? 


Multiple document queuln(? 


Fully automatic with Hayes mod.em? 


Published by: 

Available at computer ) 4306 Upton Avenue South 
stores nationwide. Minneapolis, Mimlesota 55410 

S2SO suggested. retail. Phone (812) 929-7104(SOF/SYS,INC
Now available: The Executive Speller™. Allows on~the-fiy corrections and 
specialized dictionaries. 25,000 word capacity. suggested retail $75.00. 

http:exi5tf.nt
http:dynam.Jc
http:alphabetic.al
http:Support.ti
http:Vill1ca.lc
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listing 7: The subexecutive program (% !). This reads the next entry in the job-control file and determines whicli program to call next. 

10 REM* SUBEXECUTIVE (SAVED IN FILE%!) 
20 REM* 11/11/80 
25 DIM P$(80) 
30 Dl=O \ REM DEVICE FOR CONSOLE 
40 D3=0 \REM DISK DRIVE FOR SYSTEM 
41 Ll =5 \REM NO. OF BYTES FOR NUMERIC VALUES 
42 12=2 \REM NO. OF OVERHEAD BYTES FOR A STRING < 256 CHAR 
43 S$="%!" \REM PREFIX FOR SYSTEM FILE NAMES 
50 FOR I= l TO 3 
60 US=CHRS (I+48) 
70 IF FILE(S$+ 11 JCL, 11 +U$)=3 THEN EXIT 100 
80 NEXT I 
90 PRINT llD 1, "COULON ' T FIND JOB CONTROL FILE." \ END 
100 OPEN llD3, S$+ 11 JCL, ''+U$ 
110 READ #D3,N,NO,Nl 
120 IF NO=N THEN END 
130 P•Nl \REM NO. OF BYTES FOR N+NO 
140 FOR I=O TO NO 
150 READ /ID3%P,Pl 
160 P=Pl 
170 NEXT I 
180 READ llD3,X$ ,P$ 
190 WRITE llD3%Ll,N0+1,NOENDMARK 
195 PRINT (ID 1, II ••• EXECUTING ••• II' p $ 
200 CHAIN Y..$ 

Tex! continued from page 348: 	 try in the job-control file and transfer points to the next entry to be pro­
control to the program indicated by cessed.P$ = S$+(program name)+ 
that file. the subexecutive is indepen­ 195- 200 Transfer Control to NextA$+","+U$ 
dent of application. Here are com­	 Program. These lines display on theGOSUB 64260 
ments, by line number, on the sub­ console a message that tells whichV$= (program description} 
executive. program is running and then CHAINGOSUB 64460 
50-80 Drive Determination. The sub­ the next program. 
executive searches for the disk drive 
that contains the job-control file. The Update/Sort Program 
100-110 Read Initial Job-Control Listing 8 is the update/sortGOSUB 64360 
Parameters. These lines read the (% !SORT} program. I will describe GOTO 290 (end of command 
number of entries in the Hie (N}, th.e only those features of this programprocessing} 
last entry processed (NO), and the that relate to its overall structure and 
pointer giving the byte position (Nl}. its use of the executive. 5000-5230 Setting Up Global 
130-180 Read Name of Program for 30- 90 Overall Program Flow. These Parameters. These lines repeatedly 
CHAINing. The first parameter of lines all call subroutines. The simplestcall utility routines to put parameters 
each entry is the pointer to the next way to develop a program for execu­common to all programs into the job­
entry, except in the case of the last en­ tion in this system is to call a series of control file. Since the code does not 
try, whose first parameter is set to 0. subroutines, each of which performs evaluate the date and time variables, 
This program segment exploits North a major function. This allows isola­0$ and T$, the user can input date 
Star BASIC's direct addressing of disk tion of the part of the program atand time in any form so long as the 
files for positio11ing and reading lines 1000, 2000, and 7000 that inter­entries are ten characters or fewer in 
parameters at the correct byte. This faces with the executive and the job­length. 
segment also reads the name of the control file. The other subroutines at 
program, X$, and the descriptive lines 3000, 4000, 5000, and 6000 ac­

The Subexecutive phrase about the program, P$. tually do the updating and sorting. 
Listing 7 is the subexecutive (%I) 190 Update the Entry Counter. This 1000- 1270 Read in Global Data. This 

program. Since the subexecutive's updates the entry counter (the second section of code dimensions arrays, in­
only functions are to read the next en- parameter in the file} by 1. so that it itializes variables, and reads in the 

T e.rt co11tinue'd 011 page 378 
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McGraw-Hitt Boo tore 

2. Design and Strategy lor 
Distributed Data Processing 
624 pp. $37.50 

3. Computer Networks 
and Distributed Processing 
562 pp. $34 .00 

4. An End-User's Guide 
to Data-Base 
144 pp, $21 .95 

5. Application Development 
Without Programmers 
350 pp. $32.50 

BYS 

The 
James Martin 


Files 

Published by Prentice-Hall 

Break 

Into The Future 


With the World's Foremost Authority on Computer Technology 

10. Principles of Data-Base Management 	 1221 Ave.of the Americas 
352 pp. $23.95 New York, New York 10020 

Please send me copies of book no. _ _ _
11 .Teleprocessing Network Organization 290 pp. $17.95 	 ___ copies of book no. ___ 


___ copies or book no. ___ 

12. The Computerized Society 560 pp. $18.95 ---copies or book no. ___ 
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-------------------------------·--··--·-------- ---···--·-~ 
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6. Design ol Rea l-Time Computer Systems 
629 pp. $24 .95 

7. Computer Data-Base Organization , 2nd Ed. 
713 pp. $33.00 

8. Systems Analysis for Data Transmission 
910 pp. $39 .95 
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17. Security, Accuracy and Privacy in Computer 
Systems 626 pp. $34 .00 
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Listing 8: Tl1e update/sort program (%!SORT) . lines 30 through 90 control the flow of the program by calling seven 
subroutines- one for eac/1 major program function . 

10 REM* SAMPLE SORT PROGRAM (SAVED IN FILE '%!SORT') 
20 REM* 12/16 /80 WRITTEN BY GENE F. WALTERS 
30 GOSUB 1000 \REM READ IN GLOBAL DATA 
40 GOSUB 2000 \ REM READ I SORT COMMAND DATA 
50 GOSUB 3000 \REM READ IN MASTER FILE 
60 GOSUB 4000 \REM READ UPDATE FILE AND tERGE WITH MASTER DATA 
70 GOSUB 5000 \REM SORT MERGED DATA 
80 GOSUB 6000 \REH WRITE OUT NEW MASTER FILE 
90 GOSUB 7000 \REM RETURN TO SUBEXECUTIVE 
1000 REM*------------------­
1010 REM* SUBROUTINE TO READ IN GLOBAL DATA 
1020 REM*------------------­
1030 DIM P$(80) 
1040 Dl=O \REM DEVICE FOR CONSOLE 
1050 D2=1 \REM DEVICE FOR PRINTER 
1060 D3=0 \REM DISK FILE FOR THE SYSTEM 
1070 D4=1 \REM MASTER FILE 
1080 DS~2 \ REM UPDATE FILE 
1090 U=3 \REM NO . OF DRIVES IN SYSTEM 
1100 S$ ="% ! " \REM PREF IX FOR SYSTEM FILE NAMES 
1110 FOR I=l TO U 
1120 U$=CHR$(I+48) 
1130 IF FILE(S$+"JCL,"+U$) =3 THEN EXIT 1160 
1140 NEXT I 
1150 PRINT tlDl,"COULDN'T FIND JOB CONTROL FILE . " \ END 
1160 OPEN llD3, S$+"JCL, "+US 
1170 READ f/D3,N,NO,Nl \REM- # CMD ENTRIES, CURRENT CMD, PTR TO lST ENTRY 
1180 READ l!D3, P$ \REM PASS OVER FIRST STRING 
1190 READ #D3,D$,T$ \REM READ I N DATE AND TIME 
1200 READ /ID3,P5,P6,P7 \REM LINES/PAGE, TOP MARGIN , BOTTOM MARGIN 
1210 READ /ID3 ,Kl,K2,K3 \REM MAX LENGTH FOR TITLE, AUTHOR, DATE 
1220 K9=Kl+K2+K3 
1230 DIM E$(125*K9),X$(K9+3),A(l32),E1$(Kl),E2$(K2),E3$(K3) 
12 40 DIM Q$(K9),Q0$(K9) , B$(K9),B0$(K9) 
1250 P=O \REM PAGE COUNTER 
1260 L=O \REM LINE COUNTER 
1270 RETURN 
2000 REM*-------------------­
20 10 REM* SUBROUTINE TO READ IN SORT COMMAND DATA 
2020 REM*------------------­
2030 P2=N 1 
2040 FOR I =l TO NO 
2050 Pl =P2 
2060 READ #D3%Pl,P2 
2070 NEXT I 
2080 READ /ID3,P$ , PS \REM PASS OVER FIRST TWO STRINGS 
2090 READ #D3,F1$,U1$ \REM FILE NAME & UNIT FOR MASTER 
2100 READ llD3,F2$, U2$ \REM FILE NAME & UNIT FOR UPDATES 
2110 READ l!D3 ,M \REM FIELD TO SORT ON 
21 20 CLOSE lfD3 
2130 RETURN 
3000 REM*------------------- Listing 8 cont inued on page 370 
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Ustit1g 8 continued : 

3010 REM* SUBROUTINE TO READ MASTER FILE 
3020 REM*--- ------ ----------­
3030 E• O \REM NO . OF ENTRI.ES 
3040 E$• 1111 \REM STRING ARRAY FOR ENTRIES 
3050 IF FILE(Fl$+U l $)< >3 THEN RETURN 
3060 OPEN /JD 4,F1S+U1$ 
3070 IF TYP(D4) • 0 THEN 3120 
3080 READ /f04 , El$,E2$,E3$ 
3090 E$•E$+E 1$+E2$+E3$ 
3100 E• E+l 
3110 COTO 3070 
3120 CLOSE #D4 
3130 RETURN 
4000 REM* ~------------------
4005 REM* SUBROUTINE TO READ UPDATE FILE 
4010 REM*---------------- --- ­
4015 IF F2$="" THEN RETURN 
4020 OPF.N flD5%2,F2$+U2$ 
4025 READ #DS,&A(l) \REM READ # OF BYTES IN LINE 
4030 IF A(l)=l THEN 4355 \REM END OF BASIC TYPE 2 FILE 
4035 FOR I=2 TO A(l) \REM READ IN BASIC LINE 
4040 READ #D5,&A(I) 
4045 NEXT I 
4050 X$=''" \REM INITIALIZE STRING FORM OF BASIC LINE 
4055 S=O \REM SET S TO INDICATE ADD ENTRY OPERATION 
4060 FOR I =4 TO A(l)-1 
4065 IF A(I)=34 THEN EXIT 4085 \REM SEARCH FOR QUOTE 
4070 IF A(I)=229 THEN S=l \REM SET S TO INDICATE DELETE ENTRY 
4075 NEXT I 
4080 GOTO 4340 
4085 Jl=I+l 
4090 FOR I=A(l)-1 TO Jl STEP - 1 \IF A(I)=34 THEN EXIT 4100 \NEXT I 
4095 GOTO 4340 
4100 J2=I-l 
4105 FOR I•Jl TO J2 \REM CONVERT t I NE TO A STRING 
4110 X$=X$+CHR$(A(I)) 
4115 NEXT I 
4120 C=O 
4125 FOR I =l TO LEN(X$) \ REM CHECK FOR PROPER NO. OF ' \' 
4130 IF X$(I,I)="\" THEN C=C+l 
4135 NEXT I 
4140 IF C<2 THEN 4340 \REM LIN E IN ERROR 
4145 IF C=2 THEN 4160 
4150 IF C>3 THEN 4340 
4155 IF X$(LEN(X$))<> 11 

\" THEN 4340 
4160 El$="" 
4165 FOR I=l TO LEN(X$) 
4170 IF X$(I,I)= 11 

\ 
11 THEN EXIT 4185 

4175 El$=El$+X$(I , I) 
4180 NEXT I 
4185 IF El $=" 11 THEN CO=l ELSE CO=O \REM CO = NO. OF BLANK FIELDS 
4190 FOR K=l TO Kl - LEN(El$) 
4195 El$=El$+11 

" 

4200 NEXT K Listing 8 con tinued on pagl! 372 
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Project Recording Separate Project Calendars 
Projecls are recorded on individual cards. New Each step is scheduled on a separate linear calendar space for 
projects can be added and completed projects removed each project. You simply place a mark or notation whenever 
easily and quickly. somelhlng Is to occur. 

Rugged Construction 
Made of handsome. Bavarian Ian 
leather like material that will stand up 
to years or heavy use. 

Fast Review 
A quick daily scanning tells you instantly which 
projects need attention that day, or during the 
days ahead. II keeps you on lop of all lhedelails 
about what should be going on. At the same 
time, ii gives you the "big picture" of all your 
projects and how they inter-relate. 

Completely Flexible 
Comes with four pads of 31 day 
MONTHLY calendars. Additionally, 52 
week YEARLY, 7 day WEEKLYand 24 
hour DAILY calendars are also available. 

lnilia lly accommodates 40 projecls. Addi­
tional panels can be added lo expand to 
100 projects. 

New Scheduling Tool! 

At last, a unique and completely portable scheduling system 

that's guaranteed to improve managementproductivity. 
It's called the ScheduleMate "" scheduling system, 

and it can literally do away with scheduling conflicts, 
missed deadlines, last minute rushes and the resulttng 
costly overtime. How? By prov iding a compact and 
completely portable " schedul ing center" for all your 
project activities. 

The ScheduleMate '" util izes a separate project card 
and a separate scheduling calendar for each project, 
which means you can schedule each one individually. 
Then there's no more relying on memory, or trying to 
jam everything onto a single appointments calendar. 
And unlike bulky wall mounted units, the ScheduleMate 
is completely portable, so you can take it wherever you 
need it. 

As a resul t, you have complete control over all your 
projects, including all the details of who is supposed to 
do what .. . and when. Then. in a matter of seconds. you 
can see what's due today .. . or ... tomorrow . .. or even 
next week. As a resul t, you eliminate the disappoint­
ments and chaos that come from a lack of good sched· 
uling and follow up. Instead , you are always prepared, 
and all of your projects run smoothly on schedule. 

Satisfaction Guaranteed 
We know you' ll be pleased wi th 

the way the ScheduleMate •w 
system improves productivity. 
However, 11 you are not, for any 
reason, you may return ii wi thin 
30daysfor a complete and cour­
teous refund. 

Nati.onal 
Introductory Price 

$5995 
Add S3 shipping aJld 

handling. Ohioresidenls 
add sales tax. 

We honor American Express, MasterCard. Diners Club and Visa. 

To order phone 

800-848-2618 
IN OHIO CALL: 800-282-2630 
or mail checlc to: 
Executive Scan Card · ~ Systems Dept 307 
6480 Busch Blvd. Suite 200 
Columbus, Ohio 43229 
Circle 167 on Inquiry card. 

Orders ou1s1de the U.S. are ;issessed a m1rnmum Air Parcel Post c11.aroe 
per 111111as folows· Canada S7 50. M~Jf.lco SI 2: ~II olh~1toun1r i~s s 18 
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Listirig 8 conlim1ed: 

4205 E2$=111 
' 


4210 FOR J=I+l TO LEN(X$) 

4215 IF X$(J,J)="\" THEN EXIT 4230 

4220 E2S=E2$+XS(J , J) 

4225 NEXT J 


E2$= 11114230 IF THEN CO=CO+ 1 \ RE INCREMENT 

4235 FOR K=l TO K2-LEN(E2$) 

4240 E2S=E2$+" 
 If 

4245 NEXT K 
E3$= 11114250 

4255 FOR I=J+l TO LEN(X$) 
4260 IF X$(I,I)="\ 11 THEN EXIT 4275 
4265 E3$=E3$+X$(I ,I) 
4270 TE XT I 

=11114275 IF E3$ THEN CO=CO+l \R EM INCREMENT 

4280 FOR K=l TO K3-LEN(E3$) 

4285 E3$ =E3$+" 
 II 

4290 NEXT K 
4295 IF S=O THEN 4310 
4300 GOSUB 4365 \R EM DELETE ENTRY 
4305 GOTO 4025 
4310 IF C0<>3 THEN 4325 \REM CHECK FOR ALL 
4315 GOSUB 4465 \R EM ERROR IN ENTRY 
4320 GOTO 4025 
4325 E$=E$+El$+E2$+E3$ 
4330 E=E+l 

4335 GOTO 40 25 


BLANK FIELD COUNTER 

BLANK FIELD COUNTER 

FIELDS BLANK 

4340 GOSUB 8000 \REM CHECK FOR PAGE HEADING 
4345 PRINT llD2, "COULON 'T PROCESS LIN E" , %61,A(2 )+A ( 3 )*256, 11 IN UPDATE FILE. 11 

4350 GOTO 4025 
4355 CLOSE /JD S 
4360 RETURN 
4365 REM* ROUTINE TO DELETE AN ENTRY 

X$= 11114370 \FOR I=l TO K9 
4375 Sl=O \REM INDICATOR 
4380 REM DETERMINE WHICH 
4385 IF El$=X$(1,Kl) THF.N 
4390 IF E2S =XS(l,K2) THEN 
4395 IF E3$=X$(1,K3) THEN 

\XS=XS+" \NEXT III 

FOR ENTRY FOUND 
FIELDS ARE BLANK 

11 =0 ELSE I l=l 
12=0 ELSE 12=1 
I3=0 ELSE I3=1 

4400 FOR I=l TO E 
4405 IF I 1 THEN IF 
4410 IF I2 THEN IF 
4415 IF I3 THEN IF 
4420 I F NOT I3 THEN 
442.'J NEXT I 

El$<>E$ (K9*I-K9+ 1, K9*I-K2-K3) THEN 4425 
E2S<>E$(KQ*I-K2-K3+1,K9*I-K3) THEN 4425 
E3$=E$(K9*I-K3+1,K9*I) THEN EXIT 4490 

EXIT 4490 


4430 REM ENTRY NOT FOUND 
4435 IF Sl=l THEN RETURN \REf ENTRY 
4440 GO SUB 8000 \REM CH ECK FOR PAGE 
4445 PRINT llD2, "COULDN'T FI D EN TRY 
4450 PRINT llD2,A(2)+A(3)*256, 11 

." 

4455 RETURN 
4460 REM I VALID DELETE REQUEST 
4465 GOSUB 8000 \REM CHECK FOR PAGE 

HAS BEEN FOUND - NO MSG 
HEADING 
TO DELETE THAT IS ON LINE 11 

, 

HEADING Listing B continued orr page 374 
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Shugart, Qume, Tandon, MPI, Siemens, Remex, 

Altos, Apple, Epson, NE.C, Tally and more. 


Apple II Add-on Disk Drive (Runs 3.2 or 3.3 DOS) 

........iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil.( for only $3 3 9 .oo )~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill 


-

DISK DRIVES ­ COMPUTERS 

Shugart Altos 
SA 400 $230 8000-10 Call 
SA 450 $285 8000-12 for 
SA 800/801 $385 8000-14 price 
SA 850/851 $535 

Qume 

DT-8 $479 

DT-5 $285 
 PRINTERS 

Tandon Epson 

TM100-1 $225 
 MX-80 $469 
TM100-2 $285 MX BO FT $569 
TM100-3 $285 MX 100 $769 
TM100-4 $399 

' TM848-1 $449 Ta lly 
TM848-2 $549 MT1602 $1399 

MT1605 $1399 
MPI MT1802 $1699 

92-M $389 MT1805 .,_. $1699 

Siemens NEC - Spinwriter 
FOO 200-8 $525 Model 7710 $2339 
FOO 100-8 $370 Model 7720 $2690 

Model 7730 $2340 
Tandon Winchester Model 7715 $2599 

TM 602-5MB $1040 Model 7725 $3100 
TM 603-10MB $1199 PC 8023 $ 625 

I 

Corvus Data Products I 

SMB $2999 050 $1499 
10MB Call 
20MB for Prices are subject to change withou t notice. 
Mirror Backup price 

P.05., inc.
Contact: 
PERSONAL COMPUTERS 

2630 Walnut Avenue , Suite H, Tust in, CA 92680 

(714) 730·7207 

'INCLUOES CABLE ANO CABINET 
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Listing 8 continued: 

44 70 PRINT flD2, "AT LEAST ONE FIELD MUST BE NON-BLANK ON LINE ", 
4475 PRINT f/D2,A(2)+A(3)*256,"." 
4480 RETURN 
4485 REM FOUND ENTRY TO DELETE 
4490 FOR J•I TO E-1 
4495 E$(K9*J-K9+1,K9*J)•E$(K9*J+l,K9*J+K9) 
4500 NEXT J 
4505 ES•E$(1 , LEN(E$)-K9) \REM TRUNCATE STRING BY ONE ENTRY 
4510 E=E-1 \REM DECREMENT ENTRY COUNTER 
4515 Sl=l \REM SET INDICATOR TO ENTRY FOUND 
4520 GOTO 4400 \REM LOOK FOR ANOTHER TO DELETE 
5000 REM*-------------------­
5010 REM* SUBROUTINE TO SORT THE MERGED DATA 
5020 REM*-------------------­
5030 DEF FNF$(X) 
5040 ON M GOTO 5050, 5060, 5070 
5050 RETURN E$(K9*X-K9+1 ,K9*X-K2-K3) 
5060 RETURN E$(K9*X-K2-K3+1,K9*X-K3) 
5070 RETURN E$(K9*X-K3+1,K9*X) 
5080 FNEND 
5090 DEF FNP(X)•(X-((X/2-INT(X/2))*2))/2 
5100 DEF FNB (X) 
5110 K•O 
5120 IF FNF$(X+X)<FNF$(X+X+l) THEN K•l 
5130 RETURN X+X+(K AND (X+X<T)) 
5140 FNEND 
5150 FOR T•2 TO E 
5160 Q$•FNF$(T) \QO$•E$(K9*T-K9+1,K9*T) \I•T 
5170 IF I•l THEN 5220 
5180 J•FNP(I) 
5190 IF Q$<•FNF$(J) THEN 5220 
5200 E$(K9*!-K9+1,K9*I)•E$(K9*J-K9+1,K9*J) \I•J 
5210 GOTO 5 l 70 
5220 E$(K9*I-K9+1,K9*I)•QO$ 
5230 NEXT T 
5240 T•E 
5250 B$•FNF$(T) \B0$•E$(K9*T-K9+1,K9*T) 
5260 E$(K9*T-K9+ 1,K9*T)•E$(1,K9) \T•T-1 \I•l 
5270 IF I+I>T THEN 5320 
5280 J =FNB(I ) 
5290 IF FNF$(J) <=B$ THEN 5320 
5300 E$(K9*I-K9+ 1,K9*I) =E $(K9*J-K9+1,K9*J) \I =J 
5310 GOTO 52 70 
5320 E$(K9*I -K9+1,K9*I) =B0$ 
5330 IF T>=2 THEN 5250 
5340 RETURN 
6000 REM*-------------------­
6010 REM* SUBROUTINE TO WRITE OUT NE\~ MASTER 
6020 REM*--- - --------------­
6030 F$=F1$+Ul$ \ L9=I T((LEN(F.$)+3*L2*E+255)/256) 
6040 IF FILE(F$);-1 THEN 6060 
6050 DESTROY F$ 
6060 CREATE F$,L9 
6070 OPEN #D4, F$ Listing 8 continued 0 11 page 376 
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C. ITOH F-10 
PRINTMASTER 
False 
Advertising? 

.. . and, you may have to 
get in line to get the bestprice. 

Whal a mess. If you saw our ad last 
month, and a lot of people did, you prob· 
ably know we are selling the best prlcef 
performance daisy wheel printer on the 
market at the unbeli'evable price of $1295. 
Now we are being told we are embarass· 
Ing C. ltoh Electronics and using fa lse 
advert ising. We ll, you decide. 

Since we beHeve in free enterprise 
and competition, we recognized this 
printer would be a big success. The F·10 
printer is everything a great printer Should 
be. ll"s not a toy, bLJt a full funct ion 40 
CPS printer designed to go alter the Diab· 
lo 630 and It's competitors from Oume 
and NEC. Constructed on a cast aluml· 
num base with durable metal parts, the 
quality is second to none. 

To offer the $1295 price we arranged 
to buy the uni t from a source that has the 
best price C. ltoh offers to a volume pur­
chaser. 

We scheduled the printers ship· 
ments, placed our advertising, and got 
ready. We knew the market was wait ing 
for this kind of quality at the right price. 

What we weren' t ready for was the 
reaction o l C. Itch Electronics and their 
distr ibutor Leading Edge Products. To 
say the I east it wasn' t pleasant. 

Before the first ad hit the street 
some people received pre-publ I cat Ion 
copies. The phone started ringing off the 
hook. The cal lers are asking a lot of 
questions about who we are and do we 
have printers. Kind of like the questions 
a competitor might ask to see ii you are 
for real. We are. 

THE PRESIDENT CALLS 

Then the president of C. Jtoh Elec· 
Ironies calls and wants to know where 
we got the printers from and if we have 
them in stock. A very nice man, but a 
funny question. We decline to answer. 

Its not over yet. The national sales 
manager calls next, and boy Is he mad. 
Seems that he doesn't like us caiilng the 
F-10 a C. ltoh printer since we don't buy 
them directly from them. A rose by any 
other name. He tells us that our offer of a 
factory warranty is mislead ing, and they 
are getting a lot of calls . Since our sup· 
plier has warranty service from C. ltoh it 

Circle 437 on inqu iry card. 

seemed like a good idea to pass it on to 
you. Maybe not. We tell him we will clarify 
this in furture advert ising. He seems 
satisf ied. 

About this time we start our whole· 
sale program to dealers and resel lers. To 
say the least they were as excited as we 
were about the printer . Orders start ed 
roll ing in, and we started shipping the 
printers. Sounds like everyone is happy 
so rar. You are gelling a great pri ce, the 
dealers get a wholesale price, and C. l toh 
is getting their asking price. 

About this time two guys from Lead­
ing Edge Products come walking in the 
door to check us out, we're llattered, 
they leave. We can 't say they are thril led 
about our price, but thats what compet4· 
tion is all abou t. They sell parallel units 
to the dealers at $1250, and recommend 
a list price of $1995. Have you seen their 
ad about saving $800? 

THE STING 

Our customers start tell ing us that 
they've been told by Leading Edge Pro­
ducts that we're not for real. We cal l pos­
ing as a end user and they tell us the 
same thing. Dirty pool. 

Oh well , the phone is ringing off the 
hook, we are going crazy because unlike 
many distributors we take each unit out 
of the box and tes t i t. This takes lime 
and the buyers seem to be in a hurry. We 
start to think about our next sh ipment, 
and hiring another techn ician. 

Now the rub. Our sou rce for these 
units is being hassled. Three heavy· 
weights from C. ltoh tEo 'I 1hem that they 
don't like the way we are selling the un its, 
and that this migh t jeopardize their ship­
ments in the future, and in fact the units 
confirmed for delivery the next two 
months are now "not confirmed." 

A PRICE PROBLEM 

Our source is told the low price is 
giving the unit a cheap image and they 
don't like it. Their marketing plans are 
being spoiled by these low prices, and 
they are going to stop it. We think you 
can tel l the difference between " cheap 
quality" and " cheap pr ices." 

You may be getting the feeling that 

C. ITOH F-10 PRINTMASTER 
40 CPS DAISY WHEEL 

PRINTER 

we are a bunch of nuts for selling this 
printer al such a low price. Not so, we 
make a nice profit and we i ntend to sell a 
lot of printers. 

We also sell Jots of accessories to 
go with the printers at great prices. An ­
other profit center - and one stop 
shopping for our customers. 

What C. ltoh Is really unhappy about 
is that they are being flooded with calls 
about us wanting to know what the catch 
is. What you should real ly call about is to 
tell them you want them to get of f our 
case so you can get this great pr in ter at a 
great price. 

LET THEM KNOW 

Better yet send the president a note 
telling him that free en terprise and com· 
petition is what Am erica Is al l about. 

The man to te ll is: 


Mark Takeuch i · President 

C. Jtoh Elec tronics 
5301 Beethoven Street 
Los Angeles, CA 90066 

JI you will send us a copy of your let­
ter w ith your order we will throw in a box 
of ribbons and a couple of print wheels 
of your choice as a gesture of our appre· 
ciation for your support. 

Just ci rc le the reader service card 
and we will send you a full set of speclfi · 
cations, and our warranty poli.cy (we do 
our own service). Doesn't exactly like 
sound like your typical mai l order dis­
tributor does it . And if you ask we will 
even tell you the names of some happy 
users. Happy because of our service, the 
great product, the low price, and our 
money back guarantee if not satisfied in 
JO days. 

write 
writer, inc. 

1703 STEWART STREET 
SANTA MONICA, CA 90404 
TELEPHONE (213) 829-6871 
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Listing 8 co11tinued~ 

6080 FOR I=l TO E 
6090 WRITE #D4,E$(K9*I-K9+1,K9*I-K2-K3) 
6100 WRITE #D4,E$(K9*I- K2-K3+1,K9*I-K3) 
6110 WRITE #D4,E$(K9*1-K3+l,K9*I) 
6120 NEXT I 
6130 CLOSE f/D4 
6140 RETURN 
7000 REM*------------------­
7010 RE1* RETURN TO SUBEXECUTIVE 
7020 REM*------------------­
7030 IF P=O THEN 7070 
7040 FOR I=PS-L-2 TO PS \REM EJECT TO A NEil PAGE 
7050 PRINT llD2 
7060 NEXT I 
7070 CHAIN S$+11 ,"+U$ 
8000 REM*-------------------­
80 10 REM* SUBROUTINE FOR PAGE HEADING 
8020 REM*~------------------
8030 IF L=O THEN 8060 
8040 L=L-1 
8050 RETURN 
8060 IF P=O THEN 8100 
8070 FOR l =l TO P7 \ REM BOTTOM MARGIN 
8080 PRINT l/D2 
8090 NEXT I 
8100 P=P+l 
8110 FOR I=l TO P6 \REM TOP MARGIN 
8120 PRINT /!D2 
8130 NEXT I 
8140 PRINT f)D2 ' "ERRORS II' TAB ( 40-INT ((LEN (D$ )+LEN (T$) +2) I 2))' 
8150 PRINT l/D2,D$, 11 ",TS,TAB(73),"PAGE",%31,P 
8160 PRINT flD2 
8170 L•P5-P6-P7-3 
8180 RETURN 

NUT0, THIS PROGRAM 
OF Ml NE 1-5 TOO SLOW 
AND TOO LARGE . 

I TOOK OUT ALL 
YOUR REMS. 
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Call toll-free for great savings on Omni's 
complete line of 51/.i" premium disks. Each isGet Omni quality 
certified error-free at a minimum of twice 
the error threshold of your system. Each is 
rated for more than 12 million passes without for as little as $1.99. • • disk-related errors or significant wear. 

even ifall you
•want1sa 


lOpack. 


Call toll free 
(800) 343-0314 
In Mass: (617) 756-2960 
Call if you're not sure which disk is compatible with your 
system. Call for prices on 96 tpi and special formars. We offer an 
unconditional money-back warranry. We're here ro help. 
Be sure to indicate system name and model #at right. 

I of Price Per Total 
IO Packs 51'4 • DiSks 10 Pack Price 

Single side/single density $19.90 $___ 

Single side/double densi1y $23.90 $'-- ­

Double side/double dcnsi1y $39.90 $___ 

Flip/Floppy reversible $39.90 $~--
Double side/double densi1y 
Proiet.'. tiw plasiit library case $ 2.99 $ 
(in lieu of soft siorage hox) 
Shipping and handling $ 1. 50 

5% sales tax (Mass. only) $ 

$Total 
Circle 310 on Inquiry card. 

And each is precision fabricated to exceed 
all A Sl specifications with such standard 
features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an 
unconditional, no hassle money-back guarantee. 

ARCHIVE 
23 Alvarado Ave.,Worcester, MA 01604 

(800) 343-0314; In Mass: 
(617) 756-2960 

0Chc ck D M as1c r Can.I 
Dcoo Ov1sA 

CnrJ I ________ Exp. ________ 

Sy~tcm nncl model I --------------­

Name ------------------


AJJrcs 

Tel~------------------



listing 9; Tlte list program (%!LIST ). The subroutines at lines 1000, 2000, and 5000 isolate interaction with the subexecutive program 
and the job-control file . 

10 REM* SAMPLE LIST PROGRA (SAVED IN FILE '%! LIST') 
20 REM* 11/18/80 WRITTEN BY GENE F. WALTERS 

~~JI Back Issues For Sale -: 
, 
·o· ': 

' 
' I 

The following issues are available: 

52.00ea. 52.'75n. 52.'75ea. $3.15 ea. 
July 76 May 78 Oct. 79 Feb. 81 
Apr. 77 June 78 53.25 o . Mar. 81 
May 71 July 78 Nov . 79 Apr. 81 
June 77 Aug. 78 Dec. 79 May 81 
July 71 Sept . 78 Jan. 80 July 81 
Aug. 77 Oct. 78 Mar. 80 Aug. 81 
$1.75 t'll. Dec. 78 Apr. 80 Oct. 81 
Sept. 77 Jan. 79 May 80 Nov. 81 Pr ices include postage in the US. Please add $.SO per copy 

Nov. 77 May 79 June 80 Dec. 81 for Canada and Mexico; and S2.00 per copy to 

Dec. 77 June 79 July 80 53.70 ea. foreign countries (surface del ivery). 

Feb. 78 July 79 Aug. 80 Mar. 82 Send requeSls with payment to: 
Mar. 78 Aug. 79 Oct. BO BYTE Magazine 
Apr. 78 Sept. 79 Dec. 80 70 Main St, Peterborough NH 03458 

Attn: Back Issues 

• Paymen1s rrom •oreign countries m~st t>e rnaoe in us runos payable a1 a us o nk. • Please aliow 4 weel!s lor clomestic clellvetv and B weetcs lcr IOtel-\Jn ae wery. 

30 GOSUB 1000 
40 GOSUB 2000 
50 GOSUB 3000 
60 IF Z THEN 
70 GOSUB 4000 
80 GOTO SO 
90 GOSUB 5000 
1000 REM*------------------ ­
1010 REM* SUBROUTINE TO READ IN GLOBAL DATA 

1020 REM*------ ------------ ­
1030 DIM P$(80),L(3) 

1040 Dl=O \REM DEVICE FOR CONSOLE 

1050 D2=1 \REM DEVICE FOR PRINTER 

1060 D3=0 \REM DISK FILE FOR THE SYSTEM 

1070 04= 1 \REM MASTER FILE 

1080 U=3 \REM NO. OF DRIVES I N SYSTEM 

1090 S$="% !11 \REM PREFIX FOR SYSTEM FILE NAMES 

1100 FOR I =l TO U 

1110 U$=CHR$( 1+48) 

1120 IF FILE (S$+"JCL, "+U$)=3 THEN 1150 

1130 NEXT I 

Text continued fro m page 366: 

global data stored at the beginning of 
the job-control fi le. 
2000-2130 Read in Parameters for 
Program Execution . Using the 
current-entry pointer near the begin­
ning of the job-control file, lines 2040 
through 2070 position to the entry 
containing the parameters for the up­
date/sort program's execution. Lines 

\REM READ IN GLOBAL DATA 
\REM READ IN LIST COMMAN'D DATA & INITIALIZATION 
\REM READ AN ENTRY FOR PRINTING 

90 \REM TEST FOR END OF FILE 
\REM PRINT ENTRY 

\REM PROGRAM WRAPUP & RETURN TO SUBEXF:CUTIVE 

2090 through 2110 then read in those 

parameters. 

7000- 7070 Return to Subexecutive. 

This section of code first positions the 

paper when an error listing is pro­
duced. T he code uses the current line 
number, l, and the number of lines 
per page, PS, to calculate the number 
of blank lines to print in order to eject 
the listing to a new page. As a result, 

Listing 9 c:onti11ued an p11ge 380 

the prin te r should start at the top of a 
new page after each program's execu­
tion. Line 7070 CHAI s to the sub­
executive. 

The List Program 
listing 9 is the list program 

(%!LIST). Again, I will describe only 
those features of the list program that 

Text continued 011 p11ge 382 
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th the new MP1 ~OGi Wide Bati"ia~re @ot 
Matrix printer, a whole new world of 
extended capability stretches out. before 
you. Performance-priced at $1095 ~ tbe 
MP150G gives you data processing options 
you may have tho1:1ght VJ~latilS for 
such a low cost. 0 0 0 Extended capa­
bility means enhanced performance. A nine 
wire head prints six character densities, 
and gives you a choice between data 
processing, or correspondence quality 
fonts. 0 0 0 The microprocessor-controlled 
bl-direet.ional logic seeking head zips along 
at 150 CPS, with thruputs of up to 200 

LPM for average text, and as many as 
226 columns on 15 inch wide paper. That 's 
speed in two directions. Dot graphics; a 
full 1000 character buffer (with up to 8000 
character capabil ity optionally ava ilable); 
and an optional non-volatile soft-switch 
keypad for configuration selection and 
retention. All dressed up in sleek , attrac­
tively styled casework . 0 0 0 Set your 
sights on performance, versati lity and 
extended capabi lity with the MP150G Wide 
Carriage Dot Matrix Printer from MPI. 
It's worlds apart from the ordinary. 

• suggested 11s1 pr ice. Substan ha l OEM d1scoun1s ava11aole. 

·~"' I Micro Peripherals . Inc•1 4426 South Century Dr. 
~ 1 Salt Lake Cit y. Utah S4107 
~ (801) 263-3081 

The Printer People 

Atlzon~ PLS AssoCiatl!-S (602) 246-6477 • Calllomla VI TE!< (714) 744-8305 • Compuier Po 1en11als (408\ 738- 740 · Color ado PLS Assoc1a1es (303) 773- 1218 • F"lorlda 
Computer Village (305) 266-5965 • Gee<gla Mlcta Gr•phlc• (404) 7<}0-5771 • lllll'>ols D/I e1ewon1c En l 'f>"•es (312) 2!18-•BJO . Massa.,huoetls au11er Associates 1617) 
965-1080 • Consume• Computer MarkeUng (617) 443·5128 • Mlnnesoi a Bohl'l! & AS$0C1a1u (6 2) 922-70 11 • New Jersey Hansen & Hu~nes (<O •J 652-7055 • Ohio 
EOS (216) 729 -2222 • Orctgon fcraw.ro (5031 ~0·8150 • Pennsylvoni• OED Eiec Lr onoes (21$) 67• -9600 ·Te •~ • Compvw Wa•cs (21 4) 373-444 3 • norson 
DialriCutDls, (214) 233-5744 • Ulan PLS Assocjafes (801) 466 -8729 • Wo>l>lngton Mocroware (206] 451-8586 • lnlerna llona l: Europe Ru,.e1 1nwum-0n l\o •073 • ) 
&elll47 Tetex 849721 • Aul tra!la Data! Ply, L!6. 690· •000 Tele• AA3099£ •Canada lforango (416) •98-!>332 Tele><. 06966710 • Mexico . Cenor al and Sou1h Ame•lca 

Siscom-:•o• (905) 689-02-09 

Circle 293 on inQui ry card. 
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Li~ti11g 9 continued: 

1140 PRINT #D l , 11 COULON ' T FIND JOB CONTROL FILE. 11 \END 
1150 OPEN /ID3, S$+11 JCL, 11+U$ 
1160 READ /!03,N,NO,Nl \REM-// CMD ENTRIES , CURRENT CMD , PTR TO lST ENTRY 
1170 READ #D3,P$ \REM PASS OVER FIRST STRING 
1180 READ /ID3,D$,TS \REM READ IN DATE AND TI'1E 
1190 READ /fD3,PS,P6,P7 \REM LINES/PAGE , TOP MARGIN, BOTTOM MARGIN 
1200 READ !ID 3, L (1) , L ( 2) , L ( 3) \REM MAX LENGTH FOR TITLE, AUTHOR , DATE 
1210 RETURN 
2000 REM*-------------------­
2010 REM* SUBROUTINE TO READ IN LIST COMMAND DATA & INITIALIZATION 
2020 REM*-------------------­
2030 DIM Pl$(80),P2$(80),P3$(80},P(3),Xl$(80),X2$(80),X3S(80) 
2040 P2=Nl 
2050 FOR I= l TO NO 
2060 Pl=P2 
2070 READ #D3%Pl,P2 
2080 NEXT I 
2090 READ l/D3,P$,P$ \REM PASS OVER FIRST TWO STRINGS 
2100 READ f/D3,Fl$,Ul$ \REM FILE NAME & UNIT FOR MAS TER 
2110 READ #D3,P(l),P(2),P(3) \REM PRINT FIELD ORDER 
2120 Ll=L(P(l)) \REM LENGTH OF lST PRINT FIELD 
2130 L2=L(P(2)) \REM LENGTH OF 2ND PRINT FIELD 
2140 L3=L(P(3)) \REM LENGTH OF 3RD PRINT FIELD 
2150 P=O \REM INITIALIZE PAGE NUMB ER COUNTER 
2160 L=O \REM INITIALIZE LI. E COUNTER 
2170 CLOSE l!D3 
2180 OPEN f/D4,Fl$+Ul$ 
2190 RETURN 
3000 REM*------------ -------­
3010 REM* SUBROUTINE TO READ AN ENTRY 
3020 REM*-------------------­
3030 Z=O 
3040 IF TYP(04) <>0 THEN 3060 
3050 Z=l \RETURN \REM END OF FILE 
3060 READ /ID4,Xl$ ,X2 $,X3$ 
3070 ON P(l) GOTO 3080, 3090, 3100 
3080 Pl$=Xl$ \GOTO 3110 
3090 Pl$=X2$ \GOTO 3110 
3100 Pl$=X3$ 
3110 IF LEN(Pl$)>Ll THEN Pl$=Pl$(1,Ll) \REM TRUNCATE IF TOO LONG 
3120 ON P(2) GOTO 3130, 3140, 3150 
3130 P2$=X l$ \GOTO 3160 
3140 P2$=X2 $ \GOTO 3160 
3150 P2$=X3$ 
3160 IF LEN(P2$)>L2 THEN P2$=P2$(1,L2) \REM TRUNCATE IF TOO LONG 
3170 ON P(3) GOTO 3180, 3190, 3200 
3180 P3$=Xl$ \COTO 3210 
3190 P3$=X2$ \GOTO 3210 
3200 P3$=X3$ 
3210 IF LEN(P3$)>L3 THEN P3$=P3$(1,L3) \REM TRUNCATE IF TOO LONG 
3220 RETURN 
4000 REM*-------------------­
4010 REM* SUBROUTINE TO PRINT AN ENTRY 
4020 REM*-------------------- Listing 9 continued on page 382 
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List ing 9 continued: 

4030 GOSUB 4060 \REM PRINT HEADING IF REQUIRED 
4040 PRINT #D2,Pl$ , TAB(Ll+l), P2$,TAB(Ll+L2+2),P3$ 
4050 RETURN 
4060 REM*------------------­
4070 REM* SUBROUTINE TO PRINT HEADING 
4080 REM*------------------­
4090 IF L•O THEN 4120 
4100 L=L-1 
4110 RETURN 
4120 IF P•O THEN 4160 
4130 FOR I =l TO P7 \REM BOTTOM MARGIN 
4140 PRINT f!D2 
4150 NEXT I 
4160 P=P+l 
4170 FOR I=l TO P6 \REM TOP MARGIN 
4180 PRINT 1/0 2 
4190 NEXT I 
4200 PRINT #D2 , "ARTICLE/BOOK LIST II, TAB ( 40-INT ((LEN (D$ )+LEN (T$)+2) /2)), 
4210 PRINT l/D2,D$,' ' ",T$,TAB(73),"PAGE" , %3I,P 
4220 PRINT llD2 
4230 ON P(l) GOTO 4240, 4250, 4260 
4240 PRINT f!D2 , "TITLE", TAB (Ll+l), \GOTO 4270 
4250 PRINT llD2, 11AUTHOR",TAB(Ll+l), \GOTO 4270 
4260 PRINT /ID2 , "DATE", TAB (Ll+l), 
4270 ON P(2) GOTO 4280, 4290, 4300 
4280 PRINT llD2,"TITLE",TAB(Ll+L2+2), \GOTO 4310 
4290 PRINT /ID2 , "AUTHOR", TAB (Ll+L2+2), \GOTO 4310 
4300 PRINT il02, "DATE", TAB (Ll+L2+2), 
4310 ON P(3) GOTO 4320, 4330, 4340 
4320 PRINT llD2 , "TITLE" \GOTO 4350 
4330 PRINT #D2,"AUTHOR" \GOTO 4350 
4340 PRINT /!02, "DATE" 
4350 PRINT l!D2 
4360 L=P5-P6-P7-S 
4370 RETURN 
5000 REM*~------------------
5010 REM* RETURN TO SUBEXECUTIVE 
5020 REM*------------------­
5030 FOR I=PS-L-2 TO PS \REM EJECT TO A NEW PAGE 
5040 PRINT /102 
SOSO NEXT I 
5060 CLOSE /ID4 
5070 CHAIN 8$+", "+U$ 

Text cont inued from page 378: 
1000- 1210 Read in Global Data. 5000-5070 Return to Subexecutive. 

relate to its overall structure and its These lines are similar to lines After positioning the printer to a new 
use of the executive. 100:> through 1Z70 in the update/sort pro­ page, this section transfers control 
30-90 OveraU Program Flow. I again gram but do less processing after back to the subexecutive. 
used the approach of controlling pro­ reading the parameters. 
gram flow by using a series of Adapting for your Application 
GOSUB statements. The subroutines 2000-2190 Read in Parameters for You can adapt these programs for 
at lines 1000, 2000, and 5000 isolate Program Execution. These lines read your application in two ways. One is 
interaction with the subexecutive and in parameters for executing the rest of to retain the same basic functions in 
the job-control file. this program. the system but change the fields to be 
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COMMODORE 
VS.IBM 

APPLE,TANDY AND ALLTHE OTHERS 

''READ THE CHARTAND SEE WHICH COMPUTER COSTS L~ 
AND GIVES YOU MORE FORYOUR MONEY." 

-WILLIAM HATNER 

COMPARE OUR $995 COMPUTER 

FEATURES 
COMMODORE 

4016 IBM® 
APPLE 

II® 
TRS-80® 

MODEL III 

Base Price 
12" Green Screen 
IEEE Interface 

TOTAL 
Intelligent Peripherals 
Real Time Clock 
Upper & Lower Case Letters 
Separate Numeric Key Pad 
Maximum 51/4" Disk Capacity Per Drive 

$ 995 
Standard 
Standard 

$1565 
345 

NO 

$1330 
299 
300 

$1929 
NO 
NO 
NO 
NO 
143K 

$ 999 
NO 
NO 

$ 999 
NO 
NO 

Standard 
Standard 

178K 

$ 995 
Standard 
Standard 
Standard 
Standard 

SOOK 

$1910 
NO 
NO 

Standard 
Standard 

160K 

These sys rems were configured to approxima te t he capabilities or the 16K PF. 4016. Disk drives a ndprinters are not included in prices. Models shown 
vary in their degree of expandability. 

WHY COMMODORE 
The idea ofa computer in evCfy office and home used 10 

be cicncc ricrion. But rhot idea is now becoming rea lity. 
Thequesrion is. with so manytochl)o~e from, which 

computer should you buy. When you consider the fac1s. 
the clear choice is Commodore: 
l Commodore is the only personal computer company 

with a full li ne of computers-from our S299.95 
VIC-20 to the economical PET8 and CBM'" (see 
chart) to our new SupcrPET computer th;Jt speaks S 
comp11[Crfanguagcs. 

2 Commodore is the only U.S. perso na l computer com­
pany1ha1 manufaclures its own semiconductor micro­
proce sors - the '"heart" of all per onal computers. 
Asa result, Commodores computer system is more 
affordable . 

3 Commuuore·s propnernry " m1croproce sor 1s -~ . 6502" ' . 
so technologicully advanced and reliable tha1 its used in 
ull Apple and Arnri computers. as well :is many others. 

4 Commodore's CB M provides more s1orage power­
1,000,000 charnC"tcrson 5'/•" dual disks-than any 
system in its price range. Morcthnn IBM . Morc1 han 
Ap ple. More th an Tandy. 

5 Commodore computer systems can be expanded to 
mee t the needs ofa growing business. 

6 With ovcrn quarter of a million computer sold world· 
wide, Commodore is proven for pc rfonnancc and 
reliability. 

7 Sales inexccssofS200,000,000annually. ¢1 

8 Commodore is li sted on th e New York ,r.1. ' 
Stock Exchange. 

USES ANO APPLICATIONS 
Word Process ing. I 1's c3sy on Commo­

dorc-1hemostvcrsati le ,c1Ticicntandeconomical WE WROTE THE BOOK ON SOFT\ ARE 
computers in rheir price range. The Commodore Sofrwnre Encyclopedia is a comprc· 
Financial Planning and Budgeting. Through the use hen,ive directory of sof1wore program for. 
ofVisiCalc'" 1. theelectronic worksheet. It lets you • Business • Educntion • Recreation • Personal Use 
ex plore all your financial alternatives in seconds . Contains over 1,000 sofrwarc app lications to choose 
Dow Jones Por1folio Management Sys lem1• Give.s from . Pick up a copy at your local Commodore dealer. 
you up·to- the-minutc data onover6.000 securities. FULL SERVICE, FULL PPORT 
And more. Commodore dealers throughout rhe countryoffer 
Data Management and Retrieval System. OZZ\ prompt local service. And ou r new national service con· 
our information wiz.ard. makes ii easy ror you. tract with T R w provides narionwidesupport . TR wis the 
Doctors' yslcm. Our Medical Acc:ounting System largest third-party rela1ed computer service organiia· 
(MAS)• offers a fa I. fle~ible billing and accounts tion in the U.S . . wi th over 2.000 skilled technicia n , 
receivablepackage. nationwide. 
Lega lTim e Accounting S)·stem (LTAf. Au1omotical · 
ly processe.s activit ies by clicnl, auorncy and action. 1 v;..c.1< ;,. Trod<m<1rk of Por:1<>nol Sofrwcar. Jnc 
Accounling and Bookkeeping Syslems. 2 ThcPonfol10M•n•r,cmcn1S)"1omwllcrc:iL<dby M1ero 

A ' · bl A bl P II 8"'1""" 5Y>•<m<. nc • ccountsrece1va e• ccountspaya e • ayro • J OZ.Zw•srn,••<dt>yih< Bri<iotSor1....,cFanoty. 
Inventory con trol• Job costing • Engineering • Person-• MAS ond LTA wc1«rco1cdbyCimmon Corp. 
nel recordkceping • T3x prepnrn1ion. 

Commodore Computer Systems Ir·---------------------•I 681 Moore Road, King of Prussia . PA 19406 
I Conadfan Residenrs: Commodore Computer Systems 
I 3310 Pharmacy Avenue 
I Agincoun. Onrnrio, Canoda 11 W 2K4 

I Please send me morcinfonnntion. 
I 
I 

~ ~· ~f~~ ,~:~'-~t@1f ~ ------""~· 

Ci1y ____ Stato_Zip __ 

Tekphon< 

En1c:~s1 AICI 
D 8U$lacss Cl Eduet1ion 0 1'<<$0001 

·-----------------~ 
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CJrcle 157 on lnquliy card. 

CHOOSE ... 

Choose an Apple Desk 

A compact Bi·level desk idea.I for 1he Apple com· 
poler syslem. This U" " 2'1'A" desk comes wilh a 
shelf to hold lwo Apple d isk drives. The lop shelf for 
VOIJI' TV or monilor and manuals can also have an 
optional paper slol lo accomodate a prinler. It is 
shown here with lheopt ionalCorvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is av.111· 
able on lhe 52" x 29'1.i" version of the Apple desk. 

Choose a Micro Desk 

The Universal Micro desk accommodates lhe S-100 
type microcomputers. The desk is avai lable in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings wilh N inch fronl-lo·rear mounling space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard venl · 
ing, cable cul outs and adjuslable RETMA raifs. 
Choose a stand alone bay or a 48" , 60", or 72" desk 
model in a variely of colors and wood lones. A 
cu~lom rack is available for lhe Cromemco. 

Choose a Printer Stand 

The Universal prin1er stand fits lhe: 

Centronics 700's Diahlo tf>OO's & 2300's 
Dec LA 34 T.1 .0 10&820 

EC Spinwriler Okidata Slimline 
L .ir Sieglrr 300's Anade 9500's 

Delivery in day on over 200 s lyles and colors in 
stock. Dealer inquiri!'S invited. 

ELECTRONIC Si::JSTEMS 
FURNITURE 

COMPAN':I 
17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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maintained; the other is to use the 
structure and the supporting utility 
routines for an entirely different set of 
tasks. 

As an example of the easier case, 
let's assume you want to maintain a 
directory of all your program and 
data files where each entry contains 
the following fields: disk identifica­
tion, file name, type of file, date of 
last update, and description of Hie 
contents. This system has five fields 
rather than the three in the Ar· 
ticle/Book Maintenance System. The 
lines of the programs to change are 
shown in table 1. As this example 
sholl'.rs, you can retain much of the 
original system for the new applica­
tion. But this system has a major 
limitation on the number of entries 
that can be maintained, because the 
entire file must be in memory for the 

sort process. Additional code couJd 
be written in the update/sort pro­
gram to perform the sorting process 
on disk to remove this limitation. 

ow let's look at how to adapt the 
batch-processing system for an ap­
plication quite different from the 
original Article/Book Maintenance 
System. The MAI program is made 
to be flexible. You can adapt it to 
meet the requirements of the pro­
grams that are to be incorporated; 
just set up the appropriate global 
parameters and parameters specific to 
the programs you want to use. This is 
done by deleting lines 3000 through 
5230 from the MAI program (see 
listing 6). Also change lines 100 and 
360 to reflect the commands that you 
need. Determine all the parameters 
that will be used by two or more pro­
grams to be run in a batch. Then, 

MAIN Program (Save In a Ille with a name ol your choice) 

Lines Modification 

3380·3460 Change for your options 

4130·4580 Change lor your options 

5160-5210 Change for proper length of each field 

64520 Change the name to one of your choice 


Subexecutive (% !) 

o change required 

Update/Sort Program (%!SORT) 

Lines Modification 

1210·1240 Change for the different fields 

3080-3090 Change for the different lields 

4290 Provide more code or the two additional fields 

4310 Change 3 to 5 for the proper number of fields 

4325 Change for the addiHonal lwo fields 

4395·4560 Change and provide more code !or lhe two additional fields 

5040-5070 Change and provide more code for the two additronal fields 

6090·6110 Change and provide more code !or the two additional llelds 


List Program (%!LIST) 

Lines Modification 

1030 Change for additional fields 

1200 Change !or additional fields 

2030 Change for appropriate length of print line 

2110 Change for addi tional fields 

2140 Provide more code for additional fields 

3060·3210 Change and provide more code for the two additional fields 

4040 Change for the additional llelds 

4200 Change for the appropriate heading and print line length 

4230-4340 Change subheading 


Table 1: Changes required to adapt the Article/Book Maintenance System for main­
taining disk directories. This table shows the required changes in each of the batch­
processing system's f our programs. with line-number references in each. 
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A VITAL WAY TO PROTECT YOUR ~ CR and Tl minicomputers and. in lhe 
SOFfWARE INVESTMENT FOR micro field. on lhc CPl/\P . l\f P/f\I '. 
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different Operat ing Syslems and more cw. 

lt1\\/e~tHHH, and (RT!™6 from CYBERNETICS 
ARE GOING STEADY... 

u.AND YOU'RE GONNA LOVE 'EM TOO!! 

Use your computer to program itself. (RTf l!;;obol 
~eprogramming 'foo!lJ from Cybernetics is a program 
generator for 1?1\\11:011111. thal produces error-free 
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tenance. ond report prinling progrnms. 

A full feature interac tive program generator. not a sub­
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nti l now. serious business software 
of the scope and llexibi lil y seen in lhe 
minicomputer world has not been 
ovailablc on micros. IM\/ COllOI. now 
allows transfe r of such software with a 
minimum of fuss . 

We hove 1rnrlicipated in such a mini-lo­
micro transfer of a major set of genera l 
business software ... using l..'11t:a1101. as 
the lransfer mechanism. of course. Run­
ning on literally thousands of minicom­
pu ters. these refined. nhanced. and 
proven soft ware packages cover AIR. 
AIP. GIL. P/R. Order Enlry [with Invoic­
ing and Inventory Conlroll as well as 
Sfl les Amilysis. The Packages define a 
new level of achievement for fea t1Jres and 
flexibility in micro applicalions software 
and offer top quality at a reasonable price. 

For immediale informalion . ca ll 
7141848-1922 for yo ur complete producl 
descriptions. 
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I-Ryan-McFarland Corp.: 2-Digital Research, Inc.; 
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Tn<hthaEW · 100014 6.79900 Ho11slon lnslrt1menl DMP 7 2.077 00 
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For latest wholesale prices and to order Call Toll Free 800-227-2288 
In California call 415-376-9020. Assembly, integrahonand teshng 
also available from our service deparlmenl 

Ask about om Leasing Program. We are 
buying agen ts for overseas compu er dealers. 
EXPORT SERVICES available. International 
Telex 4 7085 1. 

MMIPrcard, VISA al 3% handhnq fee. Pnces ~ub1 lo rh nqe w11ho11, nohc 
M1nimumfee$IOO l5%cancellaltonlee 

1HE PURCHASING AGENT 

1635 School St . Su1le 101. Moroqa. CA 94556 

using the utility routines found in 
lines 64000 through 65080, write a 
routine to se t up the global 
parameters in the job-control file. 
This approach assures that if you 
want to change a parameter later, 
you will need to make only a simple 
modification in the MAIN program. 

Next, again using the utility 
routines, write a routine for each 
command requlred . Remember the 
importance of checking that all 
parameters to be written to the job­
control file are reasonable. The Ar­
ticle/ Book Maintenance System 
handles only string input. If you want 
to accept a numeric value, first read it 
in as a string, then ca ll the routine at 
line 64990 to check for null input, and 
then convert the string to a numeric 
value by using the BASIC function 
VAL 

Finally, use the basic structure of 
the programs listed here as the model 
for the programs to be run under 
your batch-processing system. 

Conclusion 
It is irritating to have to attend a 

computer and nurse it through a 
series of repetitive operations. After 
all. the computer is supposed to be a 
laborsaving and timesaving device, 
especially useful for repetitious tasks 
that people hate. But what will save 
you from the labor and time required 
to supervise and redirect the com­
puter through a series of repetitions? 

The answer is batch-processing 
software. Once you have a batch­
processing system working, you'll 
find that you can easily adapt it for 
various specific applications. While 
the computer works on one set of 
tasks, you will be free to concentrate 
on another, or simply relax. I hope 
that the batch-processing system that 
I have described proves as helpful to 
you as it has to me.• 

The author will send interested 
BYTE readers a 5%-inch. sing/e­
density North Star disk containing the 
programs described in this article. The 
programs on the disk, which costs $15, 
include both the Article/Book Main­
tenance System programs and the set 
of programs for maintaining disk direc­
tories. 
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Other VersaForm Uses: 

• Purchase Orders 
• Professional Billing 
• Inventory Ledgers 
• Job Costing 
• Personnel Records 

REPORTS 

RECElllABLES: 
BY DATE ANO/ OR 
CUSTOMER 

YEAR TO DATE 

BY CUSTOMER 


SALES BY 

PRODUCT 


DAILY INllENTDRY 
ACTlllHY 

MONTH'S RESULTS 

BY SALESPERSON 


MAIL LABELS 
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Send for Application Note INV-01 


VersaForm supports
Apple II and Apple Ill. 
Hard Disk 
versions available 

Now there's a way to qu ickly automate 
specific areas of you r business . .. using 
existing forms. In a single session you can 
emulate a standard invoice on a personal 
computer (as shown onside) . Automatic 
fil ling, calculating and data checking 
features to speed error-free processing. It's 
called Business Form Processing, a brand 
new concept in desktop computing. 
Producing management reports that 
used to take days now takes minutes. Just 
specify which items contained within your 
form are to be sorted , sub and summary 
totalled. Each report as shown took only 
minutes to specify, and minutes to produce. 
It's the combinat ion of the easy-to-use 
reporting fac ility with its powerfu l forms 
emulator that makes Versa Form more than 
just a data base. 
You can use existing forms. With 
a simple output formatting modu le, 
VersaForm lets you overprint processed 
information to a pre-printed form, or to 
blank paper that becomes its own custom 
form. It even customizes you r output to 
your prjnter's line spacing and number of 
characters per line, and can omit confiden­
tial data from final customer drafts. 
If you have a form, we've got the system 
and solution to higher productivity. Visit 
your local computer store where Apples 
are sold. 

Business 
Form 
Processor 

Applied Software Technology 
14125 Capri Drive 
Los Gatos, Callfornia 95030 
(408) 370-2662 
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News and Speculation about Personal Computing 

Conducted by Sol Llbes 

Random Rumors: IBM 
is expected to expand distri­
bution of its Personal Com­
puter in the second half of 
this year; look for distribution 
through channels other than 
Computerland and Sears. Re­
portedly, IBM is taking a look 
at mail-order and nonfran­
chised computer stores. It's 
also rumored that IBM is 
readying a sma ller computer 
system designed specifically 
for mail-order sales and that 
the Pick operating system for 
the Personal Computer wilt 
be relea~ed soon. There 's 
word of a deal between IBM 
and Motorola for the devel· 
opment of a 370/4300-com­
puter-compatibte system of 
software to run on Motor­
o la's 68000 . . ,. Epson Amer­
ica is rumored to be develop­
ing a desktop personal com­
puter for the low~nd busi­
ness market. . . . Software 
Arts, Cambridge, Massachu­
setts (the outfit that devel ­
oped Visica tc) is said to be 
developing another revolu­
tionary program for a leading 
hardware manufacturer.... 
Commodore is expected to 
finally release its 16-bit 
microprocessor that will be 
software compatible with the 
6502. 

Nee Predictions: Here 
are some of the new items 
that I expect to see intro­
duced at the CC show next 
month in Houston: look for 
Apple Computer Inc. o fina l­
ly introduce the Apple IV 
using a 68000 microproces­
sor. a Unix-like operating sys­
tem, sophisticated graphics, 
and networking functions . ... 
Expect DEC (Digita l Equip­
ment Corporation) to finally 

introduce its personal com 
puter system based on the 
venerable PDP-a. . . . Look 
for Zenith to introduce its 
Z-100 16-bit computer sys­
tem, rumored to use the 
Microsoft MS-DOS (the oper­
ating system used on the IBM 
Persona l Computer) .... 
Commodore wi ll forma lly in ­
troduce its new persona l 
computer that can emulate 
the Apple, Radio Shack, and 
IBM systems and run CP/M 
. . . I expect Xerox to intro· 
duce a portable version of its 
Xerox 820 computer/word­
processor system. . . _ Expect 
a 3.25-inch 3.3-megabyte 
"baby Winchester" disk drive 
from a U.S. vendor (check 
out the Sony, Monroe. 
Osborne, and Otrona booths 
for prototypes) and 5V. -inch 
hard-disk drives with 30-
megabyte capacity from Tan­
don and Control Data . ... 
Epson is rumored to be 
readying a 1-megabyte, very 
thin 5 1;. -inch floppy-disk 
drive for showing at NCC. .. 
Also, Integral Data Systems is 
expected to debut a dot­
matri printer with an 18-wire 
head to provide high.qua lity 
prin t. 

Growing 68000 Mar­
kel: As predicted several 
months ago in this column, 
Radio Shack has released its 
TRS-60 Model 16 using a 
68000 16-bit microprocessor. 
Following in the footsteps of 
companies such as Godbout 
and Cromemco, the Model 
16 is a dua r­processor system 
that uses both an 8-bit Z80 
processor and a 16-bit 68000 
processor. This " hardware 
now, software tater" strategy 
will allow purchasers to run 

Z80 software until 68000 soft­
ware becomes avaHable. 
Tandy expects to release a 
three-user (reportedly Unix­
like) operating system over 
the summer and may have 
severa l languages available 
later. Applications software 
shou ld be available starting 
in 1983. 

Although the Radio Shack 
TRS-ao Model II has proved 
to be a very good single-user 
business system, the Model 
16 represents a significant 
step upward for Tandy in its 
attempts to compete with 
IBM, D C. et al., in the very 
lucrative multiuser business 
market. The Model 16 also 
offers options of an Arcnet 
loca l network interface, 
memory expansion up to 
512K bytes and hard·disk 
storage. 

Rather than design a com­
pletely new computer from 
the ground up, as Apple is do­
ing, Tandy has developed its 
Model 16 by adding the 
68000 system to its Model I I. 
replacing the single 8-inch 
floppy-disk drive with two 
slim·line drives (1.25 mega· 
bytes per drive), and chang­
ing the color of the cabinet 
from battleship gray to ivory· 
white. The basic unit with 
128K bytes of memory and 
1-25 megabytes of disk stor· 
age lists for $5000; however, 
if you want additional mem· 
ory, a second f loppy-disk 
drive. and a hard disk. you 
can expect a price of over 
$10.000 (some Radio Shack 
dealers are already offering 
15 percent discounts). Tandy 
also offers to upgrade Model 
II machines to most of the 
features of the Model 16 for 
$1500- it's nice to see a 
company that doesn' t forget 

its old customers. 
Considering that Radio 

Shack's line of computers 
now ranges from tiny pocket 
computers to 16-bit multiuse
systems, the next question is 
Will Radio Shack's next ma
ch ine be a true 32-bit micro
computer? 

Apple and PET users who 
want to upgrade to 16-bit pro
cessors need not feel left out 
in the cold. Several indepen
dent vendors are already of
fering plug-in and add·on 
66000 and 8088 processor 
cards. For examp le, Digita l 
Acoustics. Santa Clara, Cali
fornia , offers a 68000 pro­
cessor card that can be 
tached to an Apple or PET for 
$700 to $1400, depending on 
the amount of additiona l 
memory (actually, the unit 
can be interfaced to any sys
tem via 1/0 ports and appro
priate software). Metamor· 
phic Microsystems. Boulder
Colorado, offers a ca rd for 
the Apple that incorporate
an Intel 8066. and also has 
available CP/M-86, MP/M-86, 
and UCSD Pascal 4.0. 
68000 Appte plug-in card is 
already being sold in Eng­
land. (As yet, no software is 
available for the 68000 prod
uct.) 

For almost a year now 
5-100 system owners have 
had 68000 processors avail­
able to them, with a var iety 
of different multiuser Unix· 
like operat ing systems and 
developmen t languages, 
from suppl iers such as Em­
pirical Research Group, Mil­
ton. Washington; MicroDa­
Sys, Santa Monica. Califor­
nia; Dual Systems Control. 
Berkeley, California; and 
Cromemco, Mountain View
California. A lready availabl
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More t:han fQur decades of e~ri­

em:e in magnetic mgdja-BASF 

invented magnetic recording 

tape, the forerurmer of today's Cross-linked oxide, coating-for 

wide range of magnetic media, low head wear and Jong trouble­

back in 1934, and was the first free media life. 

independent manufacturer of 

IBM-compatible floppy disks. 
 ~~§i~~~~~~~i'{'~~i•~tl~~~~one of two man-if ufacturers in the world that 

Tough Tyvek sleeve -no paper 

""'" "°'~'" ·~ I 
Special self-cleaning jacket and Center hole diameter punched to 
liner help el iminate data errors more accurate s tandards than 
and media wear and tear. industry specifications. for top 

performance. 

makes both 8" and 5.25" models. 
has tape and disk experience, and 
~es aoppy di•k dcivea 

Bi-axially oriented polyester Double lubrication- lubricants 
substrate-for uniform and reli­ both in the formula and on the 
able performance year afler year. disk surface, to minimize media 

wear due to head frict ion. 

Packaging to suit your 100% certifica tion-every single For the name of your nearest 
requirements - standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 
box, Kassetle 10 storage case, times higher than system require­ Cro hy Dri\·e. Bedford, 
or bulk pack. ments, to be 100% error-free. :\'IA Oli30. or call 6l7-l7l--I030. 

Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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for these systems are lan­
guages such as Pasca l. 
FORTH . FORT RAN. and 
BASIC. Prices for these sys­
tems are equal to or less than 
the Radio Shack prices. 

Several other 68000-sys­
tem suppliers are already 
delivering 68000 systems at 
under $5000. Most notable 
are the Fortune 32:16 (al · 
ready in Comp uterland 
stores) and the Sage 11 from 
Sage Computer Technology, 
Reno. evada, start ing at 
$3600. 

Apple Computer's 68000 
machine, which will not be­
come available until the sec· 
ond half of the year at the 
earl iest, will encounter a 
highly compe titive 68000 
marketplace. It wil l have to 
be darned good to compete. 

Doings: Like every 
othe r persona l computer 
leM 

manufacturer, IBM underes· 
timated the market for its 
product. It initially expected 
to sel l about 100.000 units 
this year. but the company 
has greatly expanded its man­
ufacturing facil ities and now 
is expecting to ship 200.000 
Personal Computers, thus 
generating between $500 and 
$600 mil lion in revenue 
(which should stil l be a small 
fraction of IBM's total yearly 
$JO billion revenuei This 
should make IBM number 
three in the personal com­
puter marketplace, following 
Apple Computer Inc. and 
Radio Shack (both compan­
ies are expected to ship over 
300.000 systems this year). In 
fact. just about every per­
sonal computer manufactur· 
er expects to set records this 
year. In the meantime. many 
IBM customers must wait as 
long as two months for 
del ivery. 

Sales of the IBM Personal 
Comp uter <1re currently 
limited to the U.S. although 
some dealers are reshipping 
to dealers outside the U.S. 
However, IBM is expected to 
start shipping to foreign 
dealers before the year is out. 

Although users are gener­
ally pleased with the Per­
sonal Computer, there are 
some complaints: users say 
!BM has not made it easy to 
expand its system with addi­
tiona l memory and accessory 
devices, that the keyboard 
differs from IBM's conven­
tional keyboards, that the 
system takes up more desk 
space than competing sys­
tems. that competitors can 
match or even exceed the 
IBM's performance in many 
areas, and-the biggest com· 
plaint-that the few pro­
grams available are too com­
plex. Also, rBM hampered in ­
dependent suppl iers of add-

on peripherals by not releas­
ing technical information 
until several months after the 
unit was released. 

There are rumors that IBM 
will int roduce a new. lower­
cost personal computer later 
this year or in early 1983. 
Also of interest is the fact 
that Telesoft. San Diego, Ca l­
iforn ia, recent ly demon ­
strated its new Ada compiler 
on an IBM Personal Com· 
puter enhanced with 256K 
bytes of memory and a 
6-megabyte hard-disk drive. 

Justlce Department vs 
AT&T and JBM: The )us· 
tice Depa rtment. after many 
years of pursuit and incalcu­
lable expense. has finally 
settled it s antitrust suit with 
AT&T and dropped its suit 
against IBM. This means that 
AT& T is now free to become 
a formidable competito r in 

BUY A 212A-TYPE MODEM 

AND GET A $212 REBATE. 

Now, as an introductory offer, 
when you buy Cermetek's new fully­
featured Bell 212A compatible 
modem, the CERMETEK 212A, you' ll 
get a $212 rebate. 

Just consider the CERMETEK 212A's 
features: 
• Integral Auto -Dialer 
• 0-300 or 1200 BPS Operation 
• Bell 212A Compatibility. Bell 103/113 

compatibility or 0 -300 BPS mode 
•Auto-originate/Auto Answer/ 

Auto -Speed sense 
• User option menu 
• Full Duplex operation 
• Seven (7) diagnostic modes 
• One year limited warranty 

To get your CERMETEK 212A modem, 
contact: 
AC.T. A.C.T. P & LAssoc iates 
Rocky Mountain 15800 Addison Rd. 11 Louro Lane 
2640 Voungfield Addison TX 75001 P.O . Box 481 
Lakewood (214) 980-1888 Eosl Setouket 
C080214 NY 11733 
(303) 233-4431 (516) 221-7623 

Offer expires September 30th, 
1982. Limited to two modems per 
customer. 
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BYTELINES---------------------------------------------------­
the nonregulated computer/ 
communications market · 
place. To grasp the potentia l 
impact of this decision, con· 
sider that last year AT&T's 
Bell Laboratories spent $1 .6 
bil lion on research and devel · 
opment-more than the total 
amount spent by Japan's 
Ministry of Internationa l 
Trade and Industry. 

Last year alone Western 
Electric, AT& T's manufactur· 
ing arm, produced more 
64K-bit dynamic-memory in­
tegrated circu its than any 
other U.S. supplier and is al­
ready producing the MAC-32 
32-bit mic roprocessor. Bel l 
Labs has already disclosed 
the des ign of a 256K-bit 
dynamic-memory chip. Con· 
sider also the attention the in­
dustry is focusing on Unix. 
AT& T's Advanced Communi­
cations Service, scheduled to 
go online shortly, promises to 

tie together computers, net­
works, and communications 
terminals in an incredibly ad­
vanced and massive com· 
puter operation. 

IBM is free to pursue the 
same path. The company has 
already reentered the t ime· 
sharing business and is 
spending about 10 percent of 
its revenues (almost $2 bil­
l ion) on research. 

Apple Doings: After 
failing in the courts to cancel 
Apple Computer lnc.'s ban 
on ma il-order sales, one of 
the six mail-order dealers cut 
off by Apple has filed a for­
mal complaint with the Fed­
eral Trade Commission. 
charging Apple with price fix ­
ing and violation of the Sher­
man Antitrust Act. In the 
meantime. mail-<irder sales 
continue from nonauthorized 

Apple dealers who buy their 
units from authorized Apple 
dealers and st il l manage to 
offer discounts. 

Apple fina lly appears to 
have gotten the Apple Ill off 
the ground by cutting the 
price by $400, increasing the 
dealer ma rgin to 33.4 per­
cent. offering a new. sophist i· 
cated operating system and 
seven application software 
packages (including CP/M), 
and making signi ficant hard· 
ware improvements and op­
tions (including a built-in 5· 
megabyte hard disk). Report­
edly, only 10,000 of the 
original Apple Ills were sold 
compared to more than 
350,000 Apple l ls so ld 
through the end of 1981. 

Word has it that Apple has 
spent $30 million in the de­
velopment of its two new 
mic rocomputer systems.. 
w hich it hopes to formally 

announce at NCC. Apple has 
kept tight wraps on informa­
tion about these two units; 
however, rumors abound that 
one, called " Lisa," is in· 
tended for the business mar­
ket and wi ll be a workstation 
system using a 68000 proces· 
sor. It should have a Un ix-like 
operating system, hard disk. 
128K bytes of memory. Ether­
net interface, and a base 
price of at least $5000. The 
second system is rumored to 
be a low-cost portable sys· 
tern that will be software· 
compatible with the Apple II . 
It has been designated the 
" Super 11." One question is 
What will happen to the 
Apple II and 111 when these 
new units are released? 

Sum-Hne Floppy Race 
Heats Up: The slim-line 
8-inch floppy-disk drives are 

~ INDUSTRIES, INC.---­
1n Texas Orders 2195 9 Katy Freeway To Order 


Questions & Answers 1-800-231-3680 

1-713-392-0747 Katy (Houston, Texas 77450 800-231-3681 

SA VE 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 

Stt/o sales t:ix . Open Mon.-~ri. 9-6, Sat 9-5. We pay freight and insurance. Come by and see us. Call us fo r a 

reference m or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON WE ALWAYS 
REQUEST OFFER 

Federal Express (Overnight Deliveryl 0 NO extra charge for Master Card 
or Vi sa. 

Houston Intercontinental 0 We use Direct Freight Lines. No 
Airport Delivery (Same Dayl long waits. 

In atoclc TRB-80 ModelU.P.S. BLUE IEvery Dayl II end Ill la We always pay the freight and 
insuranceReferences from people who have No Tax on 011t ofTax11 Shipments! 

bought computers from us probably [a Toll free order number 
in your city !a Our capability to go to the giantSave 

TRS-BOe Computer warehouse 5 
hours away. in Ft. Worth, Taus, 10°/o 15°/o

~ TRS BO os 1 lltpimre4 ln""1111k o1 llndr C0<p 
to keep 1011 in stock.OR MORE 

ED McMANUS JOEMcMANUSReserve Your Model 16 Today 

VISATelex 77·4132 (Flaks Hou)II ­
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* THE ULTIMATE PERSONAL CHECK REGISTER 

* A PROFESSIONAL ACCOUNTING SYSTEMVERSA~ 
* A PERSONAL FINANCIAL MANAGER 

* A SMALL BUSINESS ACCOUNTING SYSTEMLEDGER 
* A COMPLETE GENERAL LEDGER 

~®ID woo rnmi 1JIBIB0 ffi® E~®~~[ C9 ca [LO .J l~[1R®~ ©w~·~f~-:.r~ru • L~Trn~ rn • CJ~L!:it • mm~@m • tu1Yfil~ ~ 
l)'j~_, l;:~O&~@Jgjffi'.?J ITJ[~~© ~lllfi: 1 o:Q~':'~L~ 

ti()W IT W()~I\§ •••• 
VEBSALEDGER is a complete account ing system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keep ing track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to you r transactions .... account number , detailed account 
explanations, etc. 

• 	 VERSALEDGER can give you an instant r.ash 

balance at anytime. (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used as a small per­

sonal checkbook register. (IF YOU WANT JT 

TO) 


• 	 VERSALEDGER can be used to run your 
I 
1 

million dollar corporat ion. (IF YOU WANT IT 

TO) 


• 	 VERSALEDGER prints checks. (IF YOU WANT 

IT TO) 


• 	 VERSALEDGER stores all check information 

forever. (IF YOU WANT IT TO) 


• 	 VERSALEDGER can handle more than one 

checkbook. (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used to replace a 

general ledger. (IF YOU WANT IT TO) 
 $99.95 

• VEASALEDGER HAS AN 	ALMOST UNL IM ITED CAPACITY . ... 

(300 checks per month on single density s •;," disk drives such as the TRS-80 Model- I) 

(500 checks per month on the Apple II) 

(2400 checks per month on the TRS-80 Model Il l) 

(6000 checks per month on the TRS-80 Model II) 

(3000 checks per month on single density 8" CP/M) 


• 	 VERSALEDGER will soon have an add -on payroll package. (IF YOU NEED IT) 

- CA.N BE USED WITH 1 or MORE DISK DRIVES ­

VERSALEDGER 
\ 
I 
I 
I 

1 

-~·G• ll! I 
I 
I 

,.--• I 
o•"" \ 

I 

~--I 
~;-;;. - \ 

I----­
--­

INTRODUCTORY PRICE 

VERSAL.EDGER HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE 

ORDER LINE50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10971 
 !OUTSIDE Of N.Y. STATE) 

* ADD $3.00 FOR !)HIPPING IN UPS AREAS (800) 431-2818* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
•ADD $5.00 TO CANADA AND MEXICO 

*ADD PROPER POSTAGE OUTSIDE U.S .. CANAOA & MEXICO •••ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE••• 
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the first major redesign of 
this hardware to have oc­
curred in several years. These 
drives are typica lly half the 
height of a standard drive. 
This makes it possible to dou­
ble storage capacity without 
changing the cabinet. be­
cause you can stack two 
slim-l ine drives in the space 
previously occ upied by one 
standard drive. Furthermore, 
manufacturers have reduced 
the length of the' new 8-inch 
drives by at least two inches. 

The genesis of lhe sl im-line 
design is credited to Micro 
Peripherals, Chatsworth, Cal ­
ifornia, which introduced the 
first sl im-l ine drive in the 
spring of 1980 but did not 
start shipping until Novem­
ber of that year. Tandon, also 
in Chatsworth. introduced a 
slim-line drive at last year's 

CC show and has since in­
troduced a double-sided ver­
sion. Tandon is currently the 

only high-volume supplier of 
these drives. Shugart Associ­
ates has introduced an 8-inch 
slim-line drive, and Siemens 
is expected to show proto­
types of its drive at CC next 
month. At least six Japanese 
suppliers are expected to 
show 8-inch slim-line drives 
at NCC, many of which are 
already being delivered in 
Japan. 

Although prices for the 
slim-line drives are currently 
higher than standard drives, 
these prices are expected to 
fall quickly as manufacturers 
gear up to full production. In 
the long run. prices are ex­
pected to be significantly 
lower than standard drives 
because manufacturers are 
further along the learning 
curve in design and manufac­
turing techniques. 

Last year saw a turning 
point in the floppy-disk mar­
ket as shipments of 5 '!. -inch 

BDOSERROR 
ON B:BAD SECTOR 

r:/PAo* ?::/:F o o~~ 
§>=If©~! ( 

~ 

Before disk errors ruin your work again order BADLIM. 
• 	 BADLIM assures the reliability of your CP/M 

computer. 
• 	 You can use your disk.s 1 0 times longer without 

losing your data ANO your time. 
• 	 BAO IM checks tl1orou11hly your disk marking all 

the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 

• 	 BAD LIM is the only program that gives protection 
for soft and hard errors. 

• 	 The first time BADLI M will list which fil es in your 
disk are on bad sectors, so you can take action to 
correct 1t. 

• 	 But thereafter the bad areas in your disk will be 
automatically by-passed. 

• 	 For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cos t only $73. Whatevm the reason you have 
10 use a compu ter you need BAD LIM. Con tact your 
dealer or ca ll us toda y. 
SLAT R&O Corp., 8016 188th. St SW. Edmonds 
WA 98020. Phone: [206} 771 -1408 BADLIM 
DEALER INQUIRIES INVITED. · 
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drives overtook shipments of 
8-inch drives. Although the 
new slim-line 8-inch drives 
are expected to bolster sales 
of 8-inch drives in general , 
they are not expected to sig­
nif icantly affecl 5 V. ·inch 
shipments. Estimates for 
1982 are that 1.9 million 
8-inch and 3 million 5 'A-inch 
drives will be shipped. 

Incidentally, a reported 
250 mi ll ion disks were so ld 
through the end of 1981; 125 
mill ion were sold in 1981 
alone. 

M lciocomputei Pio­
fits: Apple Computer re· 
ported that its net income for 
the first quarter of 1981 rose 
83 percent to $13.6 million 
on revenues of $133.6 mil ­
lion. But that's nothing com­
pared to Atari! Warner Com­
munications, which owns 
Atar i, reported that Atari 
sales last year doubled to 
$1 .2 billion, whi le income 
quadrupled to $287 million. 
Incidentally, when Warner 
bought Atari in 1976, sales 
were about $40 mil lion ­
Warner is reaping a video 
game bonanza. Corvus Sys­
tems reported that its sales 
for 1981 more than quad­
rupled over the previous 
year, from $2.7 million to 
$11.4 million. Corvus is now 
two and a half years old. 

Exxon Corp., which for the 
last few years has attempted 
to establish itself in the 
microcomputer f ield (with 
Zi log, Vydec, et al.) reported 
that its Office Systems subsi ­
diary lost $76 mi llion in 
1981-oh well , I guess Exxon 
needed a big tax loss. 

Dvorak Keyboard on 
Personal Computers: The 
Dvorak typewriter keyboard 
configuration has long been 
recognized as considerably 
more efficienl than the con ­
ventional QWERTY keyboard 
configuration. Un fortunately, 

the conventiona l configura­
Lion has been with us for 
many years and changing it is 
assumed to be difficult and 
expensive; however, owners 
of personal computers whose 
keyboards are software con­
tro lled can make the change 
easily by changing the soft­

1 ware which scans the keys, 
and recent studies show that 
increased production more 
than balances the s.light ef­
fort requ ired. Software is 
already available for the 
TRS-80 Models I and IIi'. Ap­
ple 11, and Exidy Sorcerer 
microcomputers. People who 
are interested in reconfigur­
ing their persona l computers 
to use the Dvorak keyboard 
configuration should contact 
Quick Strokes (the newsletter 
for Dvorak keyboard users). 
POB 643, West Sacramento, 
CA 95691 . 

V ldeodlscs that can 
Record: Sharp Corp., Osaka. 
Japan, has disclosed that it 
has developed a videodisc 
system with recording capa­
bility. Based on a thermo­
magnetic effect, it employs a 
sil icon laser and a 5 V.-inch 
disk, similar to a floppy disk, 
that can store up to 200 
megabytes. The unit is ex­
pected to be in production 
within two years 

Forelgn Exchange: If 
you're into computer bulletin 
boards and are tired of ac­
cessing U.S. bul letin board 
systems, why not try a for­
eign BBS such as FORUM-80 
London (01-286-6207), CBBS­
London (01 -286-6207), or 
FORUM-80 Holland (010-313­
512-533). 

I 11egal Access: Before the 
FB I and the courts put him 
out of business. a Cal ifornia 
teenager developed a hobby 
of illegally accessing com­
puter systems. He had ac· 



Made by Seikosha, AXIOM's new GP-100 is the finest printer 
a little money can buy It uses standard 8-1/2 x 11 paper and has 
AXIOM's fabulous graphics interfaces for Apple, TRS-80, Atari, 
PET, HP and more! See the GP-100 at your AXIOM dealer today! 

Se1ko1tia 11 the re~d1n9comp~ny of tne 
wo1'<Jwioe Seiko Group. 

AXIOM CORPORATION 

!Ol4 Grisw old Avenue, San Fernando, CA 91340 · Telephone: !213) 365-9521 · TWX: 910-496-17'16 
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cessed computers belonging 
to U.S. Leasing, UCLA. UCA, 
DEC, and even law enforce­
ment agencies. How did he 
do it? How did he get the ac ­
cess codes <1nd passwords? 
Some he got by going 
through printouts he found in 
comp<1ny trash cans. some by 
trial and error. and others by 
posing as a law officer or 
computer repairman. Why 
d id he do it? " Just for kicks !" 

Computers and the 
Handicapped: Microcom ­
puters are being used in 
many w<1ys to help the handi­
capped help themse lves to 
become more effective in the 
job market, more indepen­
dent as individuals, and able 
to coexist with nonhandi ­
capped persons on a more 
equal basis. A new organiza­

tion to help this effort is 
"Computers to Help People," 
Madison, Wisconsin. founded 
by John Boyer. a grad student 
in computer science who is 
both deaf and blind. 

Intel Upgrades 8086: 
Intel has introduced a new 
microprocessor, called the 
80286, that is software-com­
patible with the company's 
8086 16-bit microprocessor. 
The new processor has an on ­
chip multilevel protection 
mechariism as well as capa­
bilities for memory manage­
ment and virtual-memory 
address trans l<1tion. hus. it's 
targeted for the multiuser 
and multitasking market. The 
integrated circuit has 68 pins. 

Another upgrade that Intel 
is expected to release shortly 

Model 953A EPROM 
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is to be cal led the 80186. It 
will have on-chip clock and 
interrupt controllers. two 
DMA (direct memory access) 
channels, timers. counters. 
and random chip-select logic. 

Unix Rumors: Tandy is 
expected to announce at 
NCC a Unix·like operating 
system for its new TRS-<10 
Model 16. Experts are betting 
that it will be Microsoft's 
Xenix. Rumors also suggest 
that Xenix wi ll be imple­
mented on the IBM Persona l 
Computer and National Semi­
conductor's new 16-bit 
microcomputer . . . . Word 
has it that Unix IV with the 
Writer's Workbench is being 
readied for release to com­
mercia l customers early next 
year . . Unix System V is re­
portedly being tested by 
AT&T and is expected to be 
adopted internally in about 
six months. 

R 'andom News Bits: 
Mattel Electronics has a new 
microcomputer game cal led 
Dal las . The processor, when 
playing the role of J.R .. has 
been programmed to cheat. 
lie. and blackmail ... Ithaca 
lntersystems' new version of 
Pascal/Z (version 4.0) has a 
unique feature: a.n interactive 
symbolic debugger called 
Swat. ... If your rug is creat­
ing static problems with your 
computer, try spraying the 
rug with a mixture of two ­
thirds Downey Fabric Soft­
ener and one-third water in a 
spray bottle.. .. M/A-Com's 
purchase of Ohio Scientific 
Inc. seems lo have deter­
mined Ohio Sci!!ntific's mov­
ing from the personal com­
puter market to the business 
computer market-I note 
that the name of Ohio Scien ­
tifiL has been changed to 
"M/A·Com Office Systems 
Inc. " . .. According to a 
report from Market Venture 
Consultants. Newport Beach. 

California. 20 percent of all 
personal computers so ld to­
day are used in business. and 
this should increase to over 
30 percent by 1985 .... Disk 
f rends, another marketing re ­
search organization. predicts 
that the 3 1/1 -inch floppy-disk 
drive is likely to become a 
major product, especially in 
office machines. It also pre· 
diets 3 'Ii -inch Winchester 
drives with 5-megabyte capa ­
city in vo lume production by 
1983... . Pertee Computer 
has gi ven up manufacturing 
floppy-<:l isk drives to concen· 
trate on higher-margin tape 
and Winchester disk-drive 
products. _ .. Lifeboat Associ­
ates has released CP/Emula­
tor, a program that wil l allow 
software written with it to run 
under CP/M-86 and under 
Microsoft's MS-DOS (used on 
IBM's Personal Computer 
and others). Cost is $750. 
.. . Lifeboat Associates and 
Intel have cooperatively 
formed iRUG, a users group 
for Intel's iRMX~6 operating 
system. For information wr te 
iRUG. Lifeboat Associates, 
1651 Third Ave., New York. 
NY 10028.. .. Intel is report· 
edly shipping its Ada com­
piler for the iAPX432 32-bit 
microprocessor and hopes to 
have its 432 development 
system avai lab le in the last 
quarter of this year. 

Ouote of the Month: 

" CP/M 2.2 is extremely im­

portant. and the 280 chip will 

live forever because of it." 

Dr Portia Isaacson 

Future Computing Inc. 


MAIL: I receive a large 
number ot leccers each month 
as a resulr or this column. If you 
write to me and wrsh a re­
.spome. please include a .self­
addressed. stamped envelope. 

Sol Llbes 
POB 1192 
Mountainside, NJ 07092 

396 M•y 198l 1'l BYTE Publr<•tions In< Clrcle 41 on Inquiry card. 

http:p1oc.eu.or


WHY BUY FROM THE BEST? 
Service ... Support ... 

NEECO Software ... 

(I commodore 
16K B(16K RA.M-40 Column) • Um. Qly . . • . . • • . . .. . .. . • .. . .. • • . • • . . . .. S 995 
321< B(32K RAM·40 Clm.) · Lim. Qty ...........•.......•...........•.. $1295 
4016 (16K RAM 4.0 Basic-40 Clm.) ................................... S 995 
4032 (32K RAM 4.0 Basic·40 Ctm.) . .. .. .•.. ...• •..•.. .• . . .•......••.. $1295 
8032 (32K RAM 4.0 Basic•80 Clm.) ................................... S1495 
8050Dual Disk (1 Meg Storage) ..... ... ............. ... ............ S1795 
4040 Dual Disk (343K Storage) ...................................... S1295 
8010 IEEE Modem •.• .... ••. ... .•.. .•..• •. ..•. •.••.. ..••••.......• S 280 
C2 Cassette Drive ••.•.•..•..••• .. •.•.••....••.•.•.••.••.••.•..• S 95 
CBM ·IEEE Interlace Cable . . .......................... ............ S 40 
IEEE • IEEE Interlace Cable. . • .. . • • .. • .. • . .. • .. .. . . .. . .. . • .. .. .. • . . • S SO 
VIC 20 Home/Personal Compuler .. ....•... .• . ..•........•...•..••... S 295 

CALL NEECO FOR 

ANY OF YOUR 


COMMODORE COMPUTER NEEDS 


NEC SPINWRITER PRINTERS 
5530 (Parallel) .....•.•.......•••....••.......•.•..•.....••. S3055
EPSON PRINTERS 5510 (Serial) . ••••..••••••••.•...• • •• ... . • ••••.•.••••.••••. S305S 

MX·BO PAI TER .•... • ....•.....•.... . .....•...... • ..• S 645 5520 (KSR-Serlal) . .. .... . . .. •.........•... . ....... . .... .•. .. 53415 
MX·BO FT .........••..•...••..•...•..•..........•... S 745 Tractor Option .•..•...••••..•.•.• •• .. .....• •.... •. ••• .... •. -S 225 
MX-100 .... •••.• . ••.•. •.••• .•• • . .•. . • •..• ..• • •.•.•• $ 945 
MX-70 ........•.•.•......••..••..•.. •• ............. S 459 - .INTERFACE CARDS - -· ----

~mnn 


8141 (RS·232) ............ . ............. .............. S 75 

8150 (2K Bullered RS·232) .............................. S 150 

8161 (IEEE 488) ...•.•.•.•...••.........•....•.••.••.. S 55 

8131 (Apple Card) ... ... ... .••.. ..... ... ..... •........ $ 85 

8230 (Apple Card) .................................... S £5 

8220 (TRS·BO Cable) •...•.•...•.......•..•.•.....••.... S 35 


DIABLO 630 PRINTE.. 
OIABLO 630 • Serial · R5·232 .... . ........•.. .. ..•.•...... S2710 

Tractor Opllon ....•..• ... ...• .. ......... .. .... ...... S 250 


ATARI COMPUTERS PROFESSIONAL 
Atari 400 (16K RAM) ........ . ..... : .. .. . ... s 399 
 SOFTWARE
Alari 800 (321< RAM) - good Ihm 8/31 • ......... St080 
Ata ri 410RECORDER ....................... S 89.95 WordPro 1BK .••..• . •.• . . $ 29.95 
Atari 810 DISK DRIVE •• . ••••. . . ••••..•..•. .. $ 599.95 wordPro 3 (40 Clm.)16K .... $ 19995 

Word Pro 3., ............. S 295 
NEECOcarriesa ll available A.TARI Software antl Peripherals. WordPro 4 (80 Clm.) 32K .... $ 375 

Word Pro 4• ........... ... S 450--- ~~ 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE Will MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS USTED UNDER SIMILAR " IN STOCK" CONDITIONS. 


MON-FRI 9:00 • 5:00NEECO (617) 449-1760 ­ II~ 

Telex: 951021 679 HIGHLAND AVE. ­M19lerCherg~end VISA Accepted 

NEEDHAM. MA 02194 
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Ask BYTE 
Conducted by Steve Clarcla 

Cows and Catalogs 

Dear Steve, 
Another gentleman and l 

are currently trying to adapt 
the Radio Shack TRS-80 Col­
or Computer for farm­
con trol applications. Initial­
ly, we plan to develop a 
system for computer-con­
trolled feeding of dairy cows. 

One of our biggest hurdles 
involves reliably identifyin g 
each cow (up to 250) as she 
approaches the feeder. We'd 
like the computer to decide 
how much feed she is to 
receive and to update each 
cow's statistics. 

We need a unit that can be 
worn by the cow like a neck­
lace and mated with control 
circuitry on the feeder. Ob­
vious1y, durability and 
temperature sensitivity are 
major concerns. Do you have 
any ideas that might prove 
useful1 

In a different vein, my 
library of device manufac­
turers' and distributors' 
catalogs is very small. 
Although it's not too difficult 
to get catalogs from distri­
butors listed in magazines 
like BYTE, 1 know that there 
are many outfi ts that could 
prove more useful. I have the 
feeling tha t many distributors 
ignore the most versatile and 
useful components because of 
their limited appeal. Can you 
suggest a method of building 
a larger device and compo­
nent library7 
Gary L. Filkins Jr. 

Otsego, Ml 

I am riot familiar witli 
cows, but I assume that you 
are not looking for a totally 
automated feeding arrange­
ment and that someone will 
be available at tlie feeder to 
do whatever is necessary. 

For reliability , I would sug­
gest that the device around 
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the cow's neck be a passive 
one, i.e.. no batteries to 
replace. The first tiling that 
comes to mind is a dog tag 
(cow tag?) with a bar code 
(similar to the Universal 
Product Code) printed on it. 
Wl11m a cow approaches the 
feeder, the tag is read with a 
light-sensitive wand and the 
computer prints out the feed 
requirements and other perti­
nent data. This would require 
an optical bar-code intetf ace 
to your computer. 

Anotlier device would 
need a resistilJe element 
molded into the cow tag with 
two ends brought out to a 
connector or wiper. As a cow 
approached, she would 
"puncl1 in" to a device that 
would incorporate the 
resistance in an oscillator cir­
cuit and ou(put a frequency 
unique to each cow. The 
computer would identify 
eac/1 cow by the generated 
frequency . A .unit must be 
constructed to use this con­
cept. 

Here are a couple of ap­
proaches to beef up your 
device manufacturers' and 
distributors' catalog library. 
First. tl1e major semiconduc­
tor manufacturers publish 
data catalogs and application 
notes about their products. 
You can contact their 
literature departments direct­
ly. Second. you might like to 
get the Electronics Engineers 
Master Catalog, which 
covers many manufacturers. 
It's available from United 
Technical Publications, Cir­
culation Department, 645 
Stewart Ave.. Garden City. 
NY 11530 . . . . Steve 

TV Jitter Bugs 

Dear Steve, 
When I use my TRS-80 

Color Computer with an old 

Motorola tube-type color T V 
set, the picture is great. When 
I use it with my new 12-inch 
Sanyo, lots of evenly spaced 
horizontal bars fade in and 
out at about 1 Hz. Sometimes 
they disappear, at other times 
they appear diagonally or 
vertically. The controls have 
no effect, and similar bars ap­
pear much more dimly on a 
set in the Radio Shack store. 
O n a 12.-inch black-and-while 
portable TV, the bars are 
worse still and, in addition, 
the picture will sometimes 
bend as a "bump" rises slowly 
up the screen. 

Is there something wrong 
with my set, or do all radio­
frequency (RF) modu lato rs 
do this1 Can I just tap the 
signal going into the Astec RF 
modulator and pipe it direct­
ly into the video section of 
the set1 I wrote Tandy Cor­
poration and was referred to 
the manufacturer of my 
television. But why would it 
care whether my Color Com­
puter works? 
Charles Hall 
Raleigh, NC 

Your problem is not caused 
by the RF modulator, but by 
a slight "sync" incompatibili­
ty between the computer and 
the TV. Many of the newer 
IVs use phase-locked syn· 
chronization circuitry and 
their capture range is not 
great enough for some com­
puters. 

It's interesting to note that 
an article in the January 1981 
Consumer Reports, ''19-incli 
color TV's" (see page 36), 
dealt witl1 this phenomenon. 
Consumers Union tested a 
number of televisions with an 
Apple II computer. It found 
that two models (Zenith and 
Sylvania) had a "severe ver­
tical jitter, making tlie 
display almost unreadable ." 

Wliile tliis is little consola· 

tion to you, in your case it 
may not be your TV. You 
mentioned tlie same effect oc­
curred with your computer 
on a television in a store. Did 
the store's Color Computer 
exhibit these bars? If not, you 
may have a defect in your 
computer. 

In summary, the probfom 
exists with some television 
sets. Run a swap test witl1 a 
Color Computer tliat f unc­
tions normally and detem1ine 
where the fault lies . . .. Steve 

Downloadlng 
to CP/M 

Dear Steve, 
A brochure on Visicorp's 

Visiterm software package 
claims that it will allow infor­
mation to be downloaded 
from a larger host computer 
to an Apple II . Do you know 
of any similar software pack­
ages that will allow down­
loading to a CP/M-based 
microcomputer? My com­
pany has a ZSO-based com­
p uter with a Soroc IQ-120 
terminal and CP/M 2.2. The 
hos t computer is an !BM 
360/370. 
John E. O'Hare 
Tucson, AZ 

Lifeboat Associates (1651 
Third Ave., New York, NY 
10028. (212) 860-0300) sells a 
utility program, called 
BSTMS. which allows you to 
download certain software 
from a large mainframe com­
puter. BSTMS is available for 
many CPIM configurations 
at a cost of $400. 

A popular public-domain 
telecommunications program 
is Modem73, witich is the 
latest version of a program 
written by Ward Christensen. 
Modem73 is available at a 
low cost from the CPIM 
User's Group, w liicli can be 
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contacted via Lifeboat 
Associates. Winterl1alter & 
Associates Inc. (313 North 
First St. , Ann Arbor, Ml 
48103, (313) 662-]1)02) has a 
number of programs, known 
as the Micro 3270 family, 
that emulate an IBM 3270 in­
teractive terminal and the 
JBM 3780, 2780, 3741 , and 
2770 remote-job entry ter­
minals. Some of the versions 
run under CP!M. 

Hope t.his is of some help. 
... Steve 

Dlgltal Speedometer 

Dear Steve, 
I want to build a digital 

speedometer with a three­
digit readout having in­
crements of 5 miles per hour 
(mph) or even 1 mph. Input 
pulses can be taken on a one­

pulse-to-one-tire-revolution 
basis directly from the axle or 
brake drum. My tires have a 
diameter of about 291/1 inches. 

I also want to build a 
digital tachometer with a 
three-digit readout to display 
my four-cylinder engine's 
speed at any range up to 9990 
revolutions per minute (rpm). 
Input pulses can be taken 
from an engine pulley or 
from the ignition coil. 

Collector 'Edition 

BYTE COVERS 

The ey1e C0\>1)t$ snown llelovl are available as beaulilul COi· 
leclo' Edi1oon Pr.ii$. Eaeh luU COior pnnl Is 11 • >< 14", Including 
1w· border. and Is partol an ed1ion s1ric1ly limfled to500 prints. 
The artisl. Robert nnney. has pernona y Inspected, signed and 
numbered each print A Ceriifk:ate al Au1hen1io1y accomparues 
each print ~aranteeing its QUall1y al'ld l1111lled number. 

The pr;ce ol a Collector Edition Byte Cover Is S25, plus SJ per 
slllpmenl lor postage and handling ($for overseas airmail) 
COliec1or Prints 9. 10, 11 and 12 can be pu!"Chased as a sel lo­
.$80, as can Prnts 13, 14. 15 and 16 

Colector Edilion Byte Covers are also available In the beauU· 
ll,j mal and lramc sllown above lor S60 eacll ~I Sel 9 · 12 or Set 
13·16 iS ordered fratneO and malled. Ille O<iCe per se1 is S2001 
The mat IS a neutral gray wnJc:h blends wrlh most decors. and the 

black 12" >< 16" lrame 5 lr.nmed in 
slver. The print is ITIOUlted under 
non1jlare glass. 

Framedandmalled pmtsare 
stiipped UPS- no delivety 10 P.O. 
boxes Because or BJ\pensc and 
breakage. no rramed p1in1s rue 
shipped ovetseas, Please alOw 4.. 
6 weeks delivery ror framed pr11ts 

To Oldet use llle coupon be­
low, Visa and Masler Charge 
ordl!ts may call Toi Fre<1. 

~~ ll'E~RL'IV1T 
,...,. • • 13­ ~•O • Rt 

----------------------------------------------~ 
AMOllHf 

-------'­s 
s _$__ 

~------ S--F1w:N1- ­ $3S ~ 5_ _
-LJ'¥g.,Utl] 13·1 1! -SllQ. 
-~:i~~-"'=e;;= m$__ 
~A. lW'dftQ :1..1.m 10.inu.t U.00) S-­

TOTAL ~ 

CJ 11u1iye enc:IOHO etvict: ar money arddf. 
D Vtu 0 Mllr...c.rd 
C..d;~~~~~~~~ 
E>:fl"•l010<>..,_______ 

SHIP MY PRINTS TO:
N.,..________ _ 

Addi'~-------~ 
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..... Zit> 

1 haven't had any luck in 
locating circuit diagrams for 
these units. Can you help? 
Peter J. Pinette 
Yorktown Heights, NY 

A circuit for a digital 
speedometer can be found in 
the January 1981 "Ask BYTE'" 
(see page 288). The article has 
enough information to con­
figure one for your purpose. 
A digital tachometer can be 
made using the same con­
cepts. 

My Circuit Cellar article 
"DC Motor Controls: Build a 
Motorized Platfom1" (May 
1981 BYTE, page 66) also 
contained information on this 
subject. 

Both circuits consist of 
signal conditioners feeding 
decade counters with the 
binary-coded decimal (BCD) 
outputs converted to drive 
seven-segment light-emitting 
diode (LED) displays. If you 
understand how the various 
counters work (refer to 
manufacturer's data sheets), 
you can tailor the circuits to 
your specific applications. 
. . . Steve 

Data In. Garbage Out 

Dear Steve, 
Most people using sma.11 

computers for hobby or 
business have experienced 
garbled data at some time. In 
my own case, it happens oc­
casionally on data files on my 
Charles River Data HDll-T, 
which is hooked to a Heath 
H-llA (based on the LSI 
11/23 microprocessor). The 
files have been known to be 
correct beforehand. Unfor­
tunately, there is no indica­
tion that something has 
garbled the file until it is 
accessed. 

I suspect that some sort of 
power glitch affecting the 
disk drive is the culprit, but 
there hasn't been lightning or 
any indication of power 
problems while the system 
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Please accept my membership in The Com­
puter Book Club and send the 6 volumes 
circled below, plus a free copy of The 
"Compulator" Book. I understand the cost 
of the books selected is $2 .95 (plus 
shipping/handling). If not satisfied, I may 
return the books within ten days without 
obligation and have my membership can­
celled. I agree to purchase 4 or more books 
at reduced Club Prices during the next 12 
months, and may resign any time thereafter. 

1000 1045 1053 1055 1062 10?0 1088 

1111 1160 1169 118? 1199 1200 1205 

1228 1251 12?5 12?6 1293 1295 1299 

1330 1333 1341 1380 1391 1394 1398 


Name --------- Phone --- ­

Address -------------- ­

City---------------­
State ------------Zip -­
{Valid for D.tw membfto oD.ly. FON!101111d C:....d. tdd 20'!1" Otdtnoullldt U.S. 
or CaD.ado muot be pr.paid with lo1muiU011&I moot)' ordtn lo U.S. dollan.) 

BY-582 


Tr'lt1 (J1Jrn(J1Jif1r 
131JIJ~ []llJrJ ~ 
HOOBfllMiijilQQl[@ilihf / 
Please accept my membership i. n The Com­
puter Book Club and send the 6 volumes 
circled below, plus a free copy of The 
"Compulator" Book. I understand the cost 
of the books selected is $2 .95 (plus 
shipping/handling). If not satisfied, I may 
return the books within ten days without 
obligation and have my membership can­
celled. l agree to purchase 4 or more books 
at reduced Club prices during the next 12 
months, and may resign anytime thereafter. 

1000 1045 1053 1055 1062 10?0 1088 

1111 1160 1169 118? 1199 1200 1205 

1228 1251 12?5 1276 1293 1295 1299 

1330 1333 1341 1380 1391 1394 1398 


Name --------- Phone ----

Addre~ -------------- ­
City-------------- -­
State ------------ Zip -­

(V1lld for OIW m11111ben ooly. F-10 ind C.D1dudd lO'JI,. Ord.... OU..ldt U.S. 
at C.111d. m111t boi pf9P&ld with latlll"OIU011&I mOllll)' ordon Ii> U.S. dolllh.) 
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Interested in computers or robotics? Looking for info on 
- hardware, software, theory, and applications? 

Tl'lt! [)11rT1JJ1Jilll l31J1J~ [JI .rm offers you an incredible 
''E@§#'ti.' randge of computer books and a huge variety of tapes 

an disks ... ALL at low, low member prices! 

Select 6 fact-filled books 
for only $295 (total value up to $106.70} 

List $16.95 

SS Rdvanced 
Computer

. Programs 
1n8ASlC 

;,~: f'.· ' 

.: . ~ . 
i l .: 

C ;w)lrlli . - ~~Mtft~i,h• MAC=~cr~ I • 


HOME . 1 


coMPU'ml / 

1380 "" ~!~ List $18.95 List $15.95 Lisi $17.95 ListSll .95 Llst SlS.95 

Join now and get The "Compulator" Book ... FREE! (List $7 .95) 

7 very good reasons to try r-;n-.;;:~o~-;~.;;;;~~;~~~u-;-1 
The Computer Book Club I ~ Blue Ridge Summit, PA 17214 

Blue Ridge Summit, PA 17214 I Please accept my membership in the Computer Book Club 
·Reduced MmnberPriOll8. Save up to 75% on books sure to I and send the 6 volumes ci.rcled below, plus a free copy or 
increase your know-how I The "Compu/otor"Book. I understa.nd the cost of the books 
• Satisfaction Guaranteed. All books returnable wllhin 10 selected is $2.95 [plus shipping/handling). If not satisfied, I 

days without obligation I may return the books within ten days without obligation and 

•Club News BuUetins. All about current selections- mains, I have my membership cancelled. I agree to purchase 4 or 

alternates, extras- plus bonus offers. Comes 10 times a year more books at reduced Club prices during the next 12 

with dozens of up-lo-the-minute titles you can pick from I months, and may resign any time thereafter. 

•"Automatic Order"- Do nothing, and the Main selection I 1000 1045 1053 1055 1062 1070 1088 11 11 1160 

will be shipped automatically! But ... if you want an • I 1169 1187 1199 1200 1205 1228 1251 1275 1276 1293 

Alternate- or no books at all - we'll follow the instructions 1295 1299 1330 1333 1341 1380 1391 1394 1398 

you give on the reply form provided with every News I 

BuJletin I Name 

• Continuing Benefits. Get a Dividend Certificate with every Address 

book purchased after fulfilling membership obligation. a.nd i I 

qualify for discounts on many other volumes I City ----------------- ­
• Extra Bonu1m. Tab advantage of added-value promo­
tions, plus special discounts of software, games. and more I State Zip - ­

• Exceptional Quality. All books are first-rate publisher's I [Valid for now mombert only. f'orelgn •nd C.n•d• •dd 10%. Ordettou•tldo U-S. 

Of Caooda mllll be preinld W\lh lnternatlonal money onion lo U.S. doUan.1 
ed r ll d h nfitions, i e wit . up-to-the-minute i o I. ev.s81 

C lrcle 404 on inquiry card. 

http:understa.nd
http:ListSll.95


I 

You are 
ready for MICRO 
if you want to. .. 
D Go beyond canned software 
0 Use your computer for more 

than games 
D Learn advanced programming 

techniques 
0 Understand the inner workings 

of your computer 

0 Get the most out of your 


6502/6809 system 

Month after month, MICRO gives readers 
sophisticated software applications, detailed 
discussions of programming languages, and in­
depth hardware tutoria ls. 
To get the most out of your machine, say YES 
to MICRO today ! We accept VISA or 
Mastercard. $24.00 per year in the U.S., 
$27.00 elsewhere. 

Use Our 24-hour Toll-Ir•• Service 

800•227•1617Ext .546 
In California: 800-772-3545, Ext.546 

34 Chelmsford Street 
P.0 .Box 6502 
Chelmsford. MA 0!824/AICRO 

Ask BYTE-----------­
was operating. Although the 
power line used by the sys­
tem is not "dedicated," it is 
not overloaded. 

I'm confused by the var­
ious advertisements for "line 
conditioners," protectors, 
and regulators. How do you 
know if you really need one 
of these things, barring fre­
quent catastrophes, and how 
do you choose the one suited 
for your installation1 A 
1-kilovolt-ampere (kVA ) 
capacity regulator costs 
about $500, so it would be 
nice to know it would help 
before making the purchase. 
It wouJd even be better to 
save part of the cost by 
building itl 
James R. Monnaha.n 

Provo, UT 

Basically, two types of 
power-line problems affect 
computers: voltage transients 
and voltage flu ctuations. 
Transients tend to place 
spikes (i.e., short-duration, 
l1igh-voltage pulses) on the 
power-supply line. Spikes 
can raise havoc witf1 a com­
piiler. Fortunately, a we/1­
designed and regulated power 
supply can suppress many of 
them. Poorly designed power 
supplies generally fail under a 
severe transient . usually by 
means of shorted diodes. 

Ordinarily, voltage f /uc­
tuations are visible in the 
form of lights dimming or 
fle1$l1ing. The problem here is 
that if the voltage goes too 
low. the regulators in the 
power supply cannot com­
pensate and the voltage in the 
computer drops below tl1e 
minimum specifications. The 
result is garbled data. 

On the other end, higl1 line 
voltages should be taken care 
of by power-supply regulator 
circuits. Because a computer's 
power trans{ormers are 
usually step-down devices, 
higher voltages result in an 
increase in heat diss.ipation 
by tlie regulators. 

Line conditioners and pro­
tectors a.re often metal-oxide 

varistors (MOVs) or zener 
diodes designed to clip tran­
sients above a certain level, 
which protects circuits down­
stream . The regulators are 
designed to maintain the line 
voltage between prescribed 
limits. 

Which dev ice is required 
for your computer? I would 
try to be more aware of the 
ligl1ts dimming or flashing 
(e. g .. when a large motor 
starts or stops). If this is the 
case. either add a regulator or 
eliminate the offending 
device. Otherwise, try a clip­
ping device . ... Steve 

Wanted: RS-232C-t~ 


IEEE-488 Interface 


Dear Steve, 
I recently assumed a new 

position at Kenyon College 
and discovered that some of 
the scientists on campus have 
become very frustrated trying 
to use a Hewlett-Packard HP­
9872A Plotter that is attached 
to an HP-2647 Graphic Ter­
minal. They have managed to 
learn about handshaking se­
quences and other protocols, 
but the problem seems to be 
the int·erface. A sa lesman in­
formed me that the plotter in­
terface is an IEEE-488 and not 
the RS-232C type that is stan­
dard on an Digital Equipment 
Corporation PDP-11/70. 

Two solutions are obvious: 
to replace the plotter with a 
different model that has the 
appropriate interface, or to 
buy or build a ''black box" 
that does bidirectional RS­
232C-to-IEEE-488 conver­
sion. Since I' m not truly in­
formed about electronics, I 
am wondering about the dif­
ficuJty of making such a 
black box and about the cost 
of obtaining one. if I could 
even locate such a device. 

Perhaps you know of 
someone or some company 
that has made such a 
device- or could you give me 
some estimates on the relative 
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Take yourpickofthe titter. 

When you're ready to let your computer out and 

introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You ca n't go wrong. They're all 
purebreds-from Novatio n, the recognized world 
leader in personal communications. 

Cat Acoustic Modem 
Fast, accurate, re liable origi nate/answer modem­

with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189* 

Super Mike 
Replace your phone's 

carbon mike with Super 
Mike. No more carbon 
granule problems. Maki ng 
things perfectly clear has 
never been so easy. 

$14 . 95 * 

Auto-Cat 
Answers au tomatically and stores data in your 

computt:r until you 're ready. The wo rld's first LS I 103 
modem. State-of-the-art, a ll digital, c rystal controlled 
direct connect. 

You're off the hook fo r under $250* 

, . ,,. ~ ..... ­
. . - : ."' - ­

. - . , ·~ ~ 

Ma jor breakthrough-the intelli ge nt modem . 
Slips into your Apple . All auto functions, selectable 
baud rates, Serial RS-232 port, BSR X-10 controlle r* * 
easy-to-use self-prompting format. Other options 
available. 

From $389* including software 

D-Cat 
Get the performance an d reliab ility of a direct 

connect modem (up to 20dB improvement) with the 
portability and price of an acous tic Use it at home. 
Use it at work. Truly unique. So's the price . $199*'* 

INovationl 
CaU for detai ls: ( 800) 4 2 3- 5410 
In California (2 13) 996-5060 
Av;iilabfe from Avnet Ele·ctro nics, HJJmilto n Ele·ctro, Hamilton Avnet , 
Kl erulff Electronfcs, Byie Shops, Computerland, and your loca l 
comp uter Store. 

Novation, Inc., 18664 Oxnard Stre;:t, Tarzana, California 91356 

' Apple is a recistcrcd trad emark of Appl ~ Computer Inc. Cat 15 a trademark o f Nova tion, In c:. which doc no t ma kc Applc comput c: r·s . 
..Suggested re tail prke ...BSR is a trademark ol BSR Corporatllln 
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STARTING YOUR OWN 

MICROCO.MPUTER BUSINESS 

Starting your own microcomputer business is easy if you 
know the right steps to take. Two volumes of the new book 
Your Fortune In The Microcompuler Business describe the 
things you shou ld know lo start right and to build your 
business successfully. 
Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas in to 
action. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things: How to analyze the 
market. How to select the right product or service. How to get 
enough startup money. How to plan your growth and success. 
The answers to these problems are not hard to understand. All 
you need is the right information. Your Fortune In The 
Microcomputer Business gives you the knowledge tools to 
start right , grow and prosper. 
This practical reference manual has no hocus-pocus. It does 
not tell you how todoastrology or dating services. II does give 
you clear, complete, step-by-step instructions on how to get 
started right and insure your success! 

Volume I Includes: 
The hollest trends i.n lhe muket 
Thr •nen btsl IU I m•tkels 
How 10 rud btlwetn lhr Unes al • trade how 
I07 ways lo reach your muk•I 
Ellamples or the besl ads in the busine $ 

How 10 att frte •dvetri lng 
The 21 s1eps lo sel up your business 
How to slart • manuracturlna bu lntJSs 
How lo wri.lc 1 newslellcr 
How lo gin a eminar 
How ro swt a st.niu buslrteH 
How lo pukace software fot lhe mass mukel 
How lo be a h.ichJy paid consultanl 
rranct1lslne,-1h!! good, rhe bad and lhe u11y 

VaUnel 
Cettilg S~ted 

• ln1er~iews with six succenhil microcompulrr biulnmes 
• How lo ust lhe RLC ractor lo bt street smut, lean, mean and wooessful 

Volume II Includes: 
traiegl.H for 1row1h 
traicht fact'l o.n incorporati<Jn 

How lo build your org1.nlut1on 
How lo manage cash now 
How 10 develop yout accounlin& SJ'Slem 
How to nan.age tmploytt•, wages 1.nd nlaries 
How lo suni•• a ash ctunch 
Whal lo do if thincs eel rr,ally bad 
How to muimln your profits 
How 10 erow by acquisllion 
How lo value your businou 
How and when lo sdl your buslnus 

Vol1111ell 
Growtll, Srriwal 

and Sllmss 

WRITE OR CALL-DON'T WAIT! 

WUdrire Publishing, P.O. Box 420 - DS 
Carpinteria, CA 93013 Ph. (805) 684-1489 

Please send the following book(s) by return mail. 
understand if I want to return them for any reason within 30 
days of receipt, I can do so and get a prompt full refund. 
0 Your Fortune In The Microcomputer Business 

Vol. l, Getting Started, S20.00. (Postpaid) 
0 Your Fortune In The Microcomputer Business 

Vol. JI, Growth, Survival and Success, S20.00. {Postpaid) 
Calif. residents pl.e11se add Sl.20 e11ch sale~ tu. 

Streel ---------------------


Cily -------- ­ 11.1.~ ---- Zip -----


Enclo ~d · ______or charge my MuletCharte D or Visa D 

L 

Cud# -------------------- ­

E~. 01. -------- MCl11terbank # 


Slt;nature o 1982 WIJdrlrt Pub. 
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Ask BYTE-----------­

ease or difficulty of building 
one? 
Robert A. Renne.rt 

Kenyon College 

Gambier, OH 

Any easy solution is 
always expensive (Murphy 's 
Law) and the cheap solution 
very hard (again. Murphy's 
Law). However. don't give 
up hope. 

Your first idea, replace the 
plotter. is a good one. The 
Hewlett-Packard 7221A 
Plotter is the RS-232C 
equivalent ofthe 9872A Plot­
ter and it costs about the 
same. Your second solution is 
also good. One type of black 
box on the market is the 
GPlB (general-purpose inter­
face bus. equivalent to the 
Hewlett-Packard interface) 
controller with RS-232C in­
terface. Another is the PDP­
11-to-GPJB interface card of 
which the National In ­
struments series is a good 
example. 

Finally. building you own 
interface is less expensive but 
more difficult than buying 
one ready-made. 

Here are some sources for ' 
literature and hardware. 
... Steve 

Fairchild Camera and 
Instrument Corporation 
464 Ellis St. 
Mountain View. CA 94042 
(Re: 96LS488 GPIB circuit) 

Hewlett-Packard Company 
9920 Ca.roer Rd. 
Cincinnati, OH 45242 
(Re: Publications 5952-0058 
and 5952-0156) 

RS-232C-to-GPIB interfaoe 

Physical Data Inc. 
8089 Southwest Cirrus Dr. 
Beaverton, OR 97005 

ICS Electronics Corporation 
1620 lanker Rd. 
San Jose, CA 95112 

Unibus·to·GPIB interface 

National Instruments 
Building A -117 
8900 Shoal Creek 
Austin. TX 78758. • 

In " Ask BYTE," Steve Ciar­
cia answers questions on 
any area of microcomput· 
ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem7 Send 
your inquiry to: 

Ask BYTE 
clo Steve Ciarcia • 
POB 582 
Glastonbury CT 06033 

If yoi.1 are a subscr.iber to 

The Source. send your ques­
tions by electronjc mail or 
chat with Steve (TCE3 I 7) 
directly. Due to the high 
volume of inquiries, per· 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 

And then there were none. 
The ~st of already extinct anima ls 

grows . . . the great au k, the Texas gray 
wolf, the Badlands bighorn, he sea m ink, 
the passenger pigeon . . . 

Whal happens ii civilizat ion 
cont inues to slowly choke ou wildlife 
species by species? 

M an cannot live on a planet unfit foc 
animals. 

Join an organization that's doing 
something cibout preserv ing our 
endangered species. Get involved. Write 

the National Wildlife Federation, 
Department 105, 141216th 
Street, NW. Washington, 
ex: 20036. 

It's not too late. 

http:Renne.rt
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AIM 65. The professional's 

microcomputer. 


Printer, display, full keyboard. Only $465.00. 

For professional learning, 
designing and work, Rockwell' s 
AIM 65" microcomputer gives 
you an easy, inexpensive 
head start . 
D 20-column printer and display 

Dual cassette, TTY and 
general purpose 1/0 

0 R6502NMOS 
microprocessor 

LI System expansion bus 
D Read/write RAM memory 

0 	PROM/ROM expansion 
sockets 

D Seit-prompt interactive 
monitor firmware 

D Terminal-style keyboard 
LJ Options available include: 

- PROM programmer 
module 

-RM 65 standard modules 
and card cages 

- power supply and 
enclosure 

For more on the AIM 65 micro­
computer and how you can 
develop programs in assembly 
language, BASIC, PU65, Pascal 
or FORTH·. write Rockwell 
International , Electronic 
Devices Division, RC55, P.O. 
Box 3669, Anaheim, CA 92803. 
For location of nearest 
distributor or dealer cal l 
800-854-8099( in Ca lifornia 
800-422-4230). 

• F011H 1sa 11aoemackol i'ORTH. Inc 
AIM 65 tS a lrademark o• R(){;kwell ln (e·nahona1 ...where science gets down to business 
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A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous - like unequalled 
reliability and ultra-fine printing - they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages . 

What's more, on the new-generation MX-80, 
MX-80 FIT and MX-100, you get G RAFTRAX­
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli­
able Epson printer. Not to mention true back­
space, software printer reset, and programmable 
foml length, horizontal tab and right margin. 

AU in all, they've got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 



heart of an Epson. So you still get a bidirectionaJ, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliabiJity that has made Epson the best­
selling printers in the world . 

All of which should come as no surprise, espe­
cially when you look at the family tree. After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics. We were 

the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos­
able print heads. And now we've given birth to 
the finest printers for small computers on the 
market. 

What's next? Wait and 
see. We're already EPSON 
expecting. EPSON AMERICA, NC. 

3415 Kashiwa St reel •Torrance, CA 90505 • (213) 539-9140 

OJUGlNAl ORIGINAL MX-80 MX-80 FIT MX -100 
FEATURE MX·80 GRAFTRAX-so· MX-100 with GRAFTRAX-Plus 

Bidirectional printing x x x x x x 
Logical seeking function x x x x x x 
Disposable print head x x x x x x 
Speed: 80 CPS x x x x x x 
Matrix: 9x9 x x x x x x 
Seleclable paper feed x x x 
PAPER HANDLING FUNCTIONS 

Line Sfacing to n/216 x x x x 
Programmable form length x x x x x x 
Progr.1mmable hori:i.ontal tabs x x x x x x 
Skip owr perforation x x x x 
PRll'IT MODES AND CH AR ACTER FONTS 

96 A SC II characters x x x x x x 
Italics character font x x x x 
Special international symbols x x x 
Normal, Emphasitl?d, Double-Strike 

and Double/Emphasized ptint modes x x x x x x 
SubscripVSuperscripl print mode x x x 
Underline mode x x x 
lOCPI x x x x x x 
5CPI x x x x x x 
17.16CPI x x x x x x 
8.S8CPI x x x x x x 
OOT GRAPHICS MODE 

Line drawing graphics x x x 
Bit image6() D.P.I. x x x x x 
Bit image120 0 .P. J. x x x x x 
CONTROL FUNCTIO NS 

Software pri111er reset x x x x 
Adjustable right mar~n x x x x 
True back space x x x x 
INTERFACES 

Standard-Cenlronics-styleS·bit parallel x x x x x x 
Option.al ­ RS-232C current loop w/2K buffer x x x x x x 

RS-232Cx-on/x-off w/2K buffer x x x x x x 
lEEE-488 x x x x x x 

TM1dy TRS·BO bloc!< grophlcs o"lY a.va!\<1.ble wlth GRAFTRAX 80. 

ABCDEFGH I JKLMNabcdefghijklmnRBCDEF6HJJKLMNabcdefghijklmn01 234 
ABCDEFGH I JKLMNabcdefghijklmnABCDEFGHI J KLMNabcdefghijklmn0123 4 
ABCDEFGHIJKLMNabcdefghijklmn~BCDEFGHIJKL#Nabcdefghijkl•n01234 
ABCDEF.abc:d~~RBCDEF~bcd~~0123456 
ABCDEFGHJJKLMNOPQRSTUVWXabcdefghijk l 1na~grstuvwxRBCDEF6HTJKLIHOPQRSTUV#labcdef~bitkI1noe9rstav-x0 1 2345b7 
ABCDEF.abc:d~~RBCDEF.abcd~~~1234~6 
ABCO~FraH Z~KLMNabcd•+ Qh~~kl ~n R~CDEFaH ZJXL ~N~b~d· ~ ~h~JkJ mnm~234 


AB CDE~O~I J Kl""O~QA~TUYW~ • bcd • fgh l j- l•n aQqr•t~~-· •• c~ r f t •IJK l••O'o~stuv• ~ ·b cd • l ~ ~'J• l•~o~ o r • •a~•x • l234~67 
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Courses from Boeing Com­
puter Servke.s, various sites 
throughout the U.S. Boeing 
Computer Services is offering 
a wide variety of computer­
related courses at its regional 
service centers. Course topics 
range from "Introduction to 
Data Processing" to "Struc­
tured Program Development 
in FORTRAN." For a com­
plete schedule of times, loca­
tions, and fees, contact Boe­
ing Computer Services Co., 
Education and Training Divi­
sion, POB 24346, Seattle, 
WA 98124, (206) 575-7700. 

May 

Courses in Structured Sys­
tems, various sites through­
out the U.S . Courses in 
"Structured Systems Design," 
and "Structured Require­
ments Definition" are being 
offered by Ken Orr and Asso­
ciates. For information on 
meeting times, places, and 
fees, contact Ken Orr and As­
sociates Inc., 715 East 8th, 
Topeka, KS 66607, (800) 
255-2459; in Kansas, (913) 
233-2349. 

May 

Courses from George 
Washington University, San 
Jose, CA; Washington, DC; 
Mexico City: Mexico; and 
Berlin, West Germany. 
Among the courses scheduled 
are "Computer Performance 
Evaluation," "Workshop in 
Data Communications for 
Microcomputers," and 
" Microcomputer Applica­
tions Workshop." Fees range 
from $590 to $760. Contact 
Continuing Engineering 
Education , School of 
Engineering and Applied 
Science, George Washington 
University, Washington. DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-6106. 

<108 May 1982 © BYTE l'ublicalion.s Inc 

M11y 

Seminars and Conferences 
from Datapro Research, vari­
ous sites throughout the U.S. 
Among the topics to be pre­
sented are "IBM's Systems 
Network Architecture, " 
"Data Dictionary/Directory 
Systems," and "Data Process­
ing: Fundamental Concepts." 
Enrollment fees are $640 for 
Datapro subscribers and $690 
for nonsubscribers , For a 
complete catalog with de­
scriptions, dates, and loca­
tions, contact Datapro Re­
search Corp., 1805 Under­
wood Blvd.. Delran, NJ 
08075, (800) 257-9406; in 
New Jersey, (609) 764-0100. 

May 

Technology Transfer In­
stitute Seminars, Washing­
ton, DC, and San Francisco, 
CA. "Fundamentals of Data­
base Management," "Fun­
damentals of Data Struc­
tures," and "X.25 and Other 
Protocol Interfaces" are 
among the seminars being 
offered, Contact Technology 
Transfer Institute, 741 10th 
St., Santa Monica, CA 
90402, (213) 394-8305. 

May·Ju~~ 
Intensive Two-day Seminars 
for Professional Develop­
ment, various sites through­
out New England . Among 
the seminars to be offered by 
Worcester Polytechnic In­
stitute are "Fundamentals of 
Data Processing," "Distri­
buted Systems: The Architec­
ture and Utilization of this 
Revolutionary Technology," 
and "Microprocessors: Hard­
ware, Software, and Applica­
tions." Registration .fees 
range from $445 for a two­
day program to $990 for a 
seven-day executive institute. 
for complete details, contact 
Ms. Ginny Bazarian, Office 
of Continuing Education, 
Worcester Polytechnic In­
stitute, Worcester, MA 
01609, (617) 793-5517. 

May-Jwte 

Cooperative Education Pm­
gram, various sites through­
out the U.S . This series of 
more than 100 data-pro­
cessing courses is presented 
by Q .E.D. Information 
Sciences Inc. Course topics 
include systems develop­
ment, structured methodol­
ogies, database, telecom­
munications, management, 
and human relations. These 
two- to five-day courses are 
tailored for analysts, 
designers, programmers, 
managers, and other users. 
For additional details, con­
tact the Manager of Educa­
tion Programs, Q .E.D Infor­
mation Sciences Inc .. Q .E.D. 
Plaz~. POB 181, Wellesley, 
MA 02181, (800) 343-4848; 
in Massachusetts, (617) 
237-5656. 

May-lime 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In­
stitute is sponsoring seminars 
on a wide variety of subjects, 
ranging from microprocessor 
familiarization to design and 
development of microproces­
sor-based equipment. For de­
tails, contact Conferences & 
Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 SEH, England. 

May-June 

Nationa.I Computer Graphics 
Association Seminar Pro­
gram, various sites through· 
out the U.S. Topics include 
"Computer Graphics: Tech­
nology and Applications," 
"Successful Business Graph­
ics," and "Applications of 
Computer Graphics to Trans­
portation Problems." Semi­
nar fees are $395 for associa­
tion members and $425 for 
nonmembers. For complete 
details, contact Eloise 
Wenker, NCGA Seminar, 
2033M St. NW, #300, Wash­
ington, DC 20036, (202) 
466-4102. 

May-June 

Datamation Institute Semi­
nars on Information Manage­
ment, various sites through­
out the U.S. Databases and 
communications, systems 
performance, data-processing 
management, word process­
ing, office automation, com­
puter graphics, and topics of 
general interest ar,e among 
the areas to be covered by 
these two-day seminars. Fees 
range from $495 to $595. For 
schedules of times and places, 
contact Karen Smolens, the 
Center for Management Re­
search, Datamation Institute 
Seminar Coordination 
Office, 850 Boylston St. , 
Chestnut HUI, MA 02167, 
(617) 738-5020. 

Ma y-June 

Education and Training 
Seminars, various sites 
throughout the U.S. and 
Europe. Among the seminar 
topics offered by STSC Inc. 
and APL·Plus International 
are "Nested Arrays ," "Inter­
mediate APL," and "Ad­
vanced APL Programming 
Techniques." For complete 
details on these and other 
seminars, contact the 
Seminar Administrator, 
STSC Inc., 11 Clearbrook 
Rd., Elmsford, NY 10523, 
(914) 347-5560. ln Europe, 
contact APL·Plus Interna­
tional, Tour eptune, Cedex 
N c20, 92086 Paris La 
Defense, France, Tel: 
773.79.64. 

May -June 

The Master Method of Selling 
Small-Business Systems, 
Westlake Village, CA. This 
one-day seminar is designed 
for mini- and microcomputer 
manufacturers and software 
vendors who sell small­
b us in es s systems. The 
seminar fee is $150. For 
details, contact Seminar in­
format ion, M W. L. Inc., 
32038 Watergate Court, 
Westlake Village, CA 91361, 
(213) 889-2607. 

http:773.79.64


We offer new super 
competitive memory 
prices for your LSI U, 
Motorola, IBM PC, 
5100, and Multibus 
microprocessor based 
systems. 

Our new add-in expansion memory for 
IBM's Personal Computer has capacity 
up to 512KB on a single card with one 
RS232-C port and parity. 

"ii": -· 

The CI-1123 
add-in memory 
has capacity up 
to 256KB on a 
single board, 
parity is 
standard. 

1 II T 
The Cl-8086 is compatible with the 
Multibus 8 bit and 16 bit 
microprocessors. The memory has 
capacity up to 512KB on a single 
card, and parity is standard. 

\'OU CAN'T KEEP A 
GOOD MEMORY 

DOWN 
EXCEPT IN PRICE 

AND AT CHRISLIN 


WE PROVE IT! 


Our Cl-SIOO 64KB single card is compatible 
with most S 100 bus systems. 

The Cl-6800/2 expansion memory for 
EXORCISOR I and EXORCISOR II 

microprocessors has a capacity 
of 64KB on a single card, 

parity is standard. 

DON,T ASK WHY WE CHARGE SO UITLE, ASK WHY THEY CHARGE SO MVCH. 


Chris/in Industries, Inc. 

31352 Via Colinas •West lake Village , CA 91362 • 213-991 - 2254 

TWX 910-494-1253 (CHAI.SUN WKVG) 
Clrcle 75 on Inquiry ca.rd. 



Event Queue------------------------------------------------------------­
May-June 
One- and Two-day Profes­
sional Development Sem­
inars. various sites in the 
greater Boston area. Among 
the courses being offered by 
Boston University are "Busi­
ness Writing for Results," Im ­
proving Customer Service,•· 
and "Assertive Manage ­
ment." Registration fees 
range from $295 for a on.e­
da y program to $445 for a 
two-day program. These 
seminars can be conducted 
within your company. For 
details, contact Ms. Joan 
Merrick, Center for Manage­
ment Research, 850 Boylston 
St., Chestnut Hill, MA 
02167, (617) 738-5020. For in­
formation on the in-company 
seminars, contact Ms. Elaine 
Dee at the same address. 

May-June 
Productivity '82, various sites 
throughout the U.S. and 
Canada. This two-day show 

features hands-on demonstra­
tions of Hewlett-Packard's 
newest computer and ap­
plication solutions ranging 
from personal and smaU­
business computers to the 
top-of-the-line compu ter 
systems for office computing, 
distributed data processing, 
and factory automation . Six­
teen different seminars are 
held each day on such topics 
as using personal compute.rs, 
choosing financial and ap­
plications software, and 
preparing easy-to-read 
graphics. Additional infor­
mation can be obtained from 
local Hewlett-Packard sales 
offices or from Rudanne 
Clark, Hewlett-Packard, 
3000 Hanover St., Palo Alto, 
CA 94304, (415) 857-7247. 

Ma y·/une 

Sensors & Systems 182, vari­
ous sites throughout the cen­
tral and western regions of the 
U.S. This series of three"Clay 

conferences will cover all 
aspects of sensor technology 
from temperature sensors 
through to displacement, ve­
locity, acceleration, magnetic 
Held, and moisture. Other 
topics to be covered include 
signal conditioning, digital in­
terfaces, and system inter­
faces. Contact Network Ex­

1 hibiUons, 785 Harriet .Ave., 
Campbell, CA 95008, (408) 

370-1661. 

May.July 

Computerized Robots , 
various sites throughout the 
U.S. This four-day cours.e is 
tailored for managers con­
cerned with the planning and 
design of advanced manufac­
turing methods and for those 
who will be involved with the 
development and integration 
of high-technology robot 
systems. CourSie topics in­
clude the extent of robot 
automation in the U.S ., 
Japan, and Europe; technical 

capabilities and Jimjtations of 
robots; robot sensory 
mechanisms, vision, touch, 
proximity; and programming 
techniques for robot control. 
The course fee ls $845. For 
details, contact Ruth Dor­
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, 
CA 90405, (800) 4.21-8166; in 
California, (800) 352~251. 

May-July 

Meetings, Seminars, and Pro­
grams from the Electronic In­
dustries Association (EIA). 
various sites throughout the 
U.S. Among the events 
planned are the Electronic 
Components Conference, the 
Government/Industry Ex­
ecutive Roundtable '82, and a 
symposium on 'Telecom­

' 	 munications: Trends and 
Directions." Contact E!A, 
2001 Eye St. NW, Washing­
ton , DC 20006 , (202) 
457-4981. 

THE LOW 
COST PLOTTER $1115 mfr. sugg. l ist 

$1550 

APPLE • 
With a choice of Interfaces to work with 

COMMODORE • HEWLETT PACKARD • IBM 
PERSONAL COMPUTERS 

, • Inexpensive to own Quality graphics made affordable by 
Hewlett Packard and Elek- Tek. The revo­

• Easy to operate lu t ionary new HP- 7470 personal com­
• Charts in minutes puter plotterhelpsyou chartsuch diverse 
• Superior resolution data asstatistlcalanalysis.sales - profit­

debt, engineer ing analysis, production 
• 2- pen auto plotting and machine etfic iencies, reports and 
• May use up to 10 COLORS forecasts, Return on equity and capital, 
• For paper presentations project schedules, Work ing capital and 

cash flow, "what if" planning. market 
• For transparency presentations shares and more and more and MORE 

OF COURSE, it's CiSRJ ~!~K~~6 quality, reliability, service, support and 
SOFTWARE AVAILABLE so you don't need to program. 
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The Bard&Soft of It: 

If you're into Atari. get into ASAP. When it 
comes to Atari. ASAPhas ii all - computers. 
a lull line o! accessories. and one of the 
most complete lines ol software on the 
market. Whether you use your Atari for 
work or play. make ASAP your source. Call 
today. 

The Atari® 800'" Computer features color 
graphics and English characters with truly 
high resolution, high quality sound, expand­
able memory and sleek modular appearance. 

Atari 400'" - 16K also available: S34Q.OO. 

OPTIONAL ACCESSORIES PRICE 
ATARI 410'" Program Recorder . .. . 80.00 
ATARI 810'" Dis~ Drive .. .. • •. . • 455.00 
ATARI 822'" Thermal Printer ..... 299.00 
ATARI®820'" 40-column Dot 
Matrix Impact Printer .. • •••. •••• 279.00 
ATARI 825'~80-column Dot 
Matrix Impact Printer .... . .. .... 625.00 
ATARI 830'" Acoustic Modem .... 159.00 
ATARI 850'" Interlace Module .. .. 169.00 
ATARI Paddle (CX30-04) and 
Joystick (CX40-04) ..... . .. ... ... 17.95 
ASAP 16K RAM Module . .. . ..... . 55.00 

COMPLETE SOFTWARE LIBRARY INCLUDES 

Atari from ASAP 


THESE POPULAR UNITS: 

Alar • 

Video Easel ROM ... . ... 25.00 
Music Composer ROM ... 42.00 
Assembler/Editor ROM .. 45.00 
Mortgage Loan Analysis
Tape .. .. . . .. .. .. . . .. 15.95 
Stock Analysis Disk . .... 19.95 
Stock Charting . ... . ... 22.95 
Bond Analysis Disk . . ... 19.95 
Mailing Ust Tape ..... . . 19.95 
Touch Typing (2 tapes) . . 19.95 
Graph II (2 tapes) ...•• • • 17.95 
Word Processor .... .. . 119.00 
Personal Finance . .. .. .. 64.95 
Microsolt Basic ..... . . . 75.00 
Basketball ROM . . ...... 27.00 
Super Breakout ROM : . •. 30.00 
Computer Chess ROM . .. 32.00 
3D Tic Tac Toe ROM . .... 25.00 
Star Raiders ROM ..•.. . 36.00 
Kingdom Cassette . ..... 12.95 
Blackjack Cassette .. .. . 12.95 
Biorhytlim Cassette .. ... 12.95 

Energy Czar Tape . . . . .. 12.95 
Telelink (Terminal ROMJ 24.00 
Space Invader ROM •.... 30.00 
Scram . . ..... . . .' ..... 18.95 
Asteroid ....... . .... 32.00 
Missile Command ... .. . 32.00 
Arcade Plus 
Ghost Hunter Cassette . . . 25.00 
Ghost Hunter Disk ...... 30.00 
Oatason 
Atari Mailing list Disk . .. 19.95 
Atari Character Generator 
Disk . . . . ....•. . ..... 16.95 
Text Wizard rnsk ... . . . . 89.95 
Micropainter Album 1 
Disk .. ... .. .. . .. . . . . 16.95 

Micropainter Album 2 
Disk .... .. . . . . . . .... 16.95 
Le Stick Accessory . •... 30.00 
On-Line Systems 
HI-RES Adll lffJ - Mission: 
Asteroid Disk . . ........ 19.95 

HI-RES Adv lt2 - Wiz &Princess 
Disk ... . ... . . ...... . 25.00 
Roadwork Disk .. . ... . . 29.95 
Jawbreaker Disk . ... .. . 25.00 

5r:~p~r~. ~~~~~1~~ e. ~~-~~t:~~.oo 
The Next Step Disk . .... 29.95 
Personal Software 
Visicalc Disk .. .. ..... 169.00 
FOR HOME ENTERTAINMENT 
SVSTEMS: 
Activision 
Dragster Cartridge ...... 18.50 

Boxing Cartridge . . .. •. . 18.50 
Checkers Cartridge ... . . 18.50 
Fishing Derby Cartridge 18.50 
Skiing Cartridge . . .... . 18.50 
Bridge Cartridge .. •. ... 23.95 
Tennis Cartridge .. ..... 18.50 
laser Blasl Cartridge . .. . 18.50 
Freeway Cartridge . .• ... 18.50 
Kaboom! Cartridge . . ... 18.50 
Stampede Cartridge ... . . 18.50 
Ice Hockey Cartridge . • .. 23.95 

ALL PRICES SUBJECT T 0 CHANQE WITHOUT NOTICE. CALL FOR BEST PRICE 
ASAP offers a15-day buyer protection policy: full money-back guarantee ii not totally satisfied. 
Ordering information: name. address, Rhone: ship by: UPS or Ma il. Shipping charge: add 52.50 up1181111 to 1 lb. (UPS blue), U.S. Mail add $1.50 (U.S. only) ($25.00 minimum order).corrputer 
Terms: We acce~t cash,check, money orders, Visa and Master Charge (U.S. funds only). Tax:6%products,inc. Calif. res ., COD s and terms available on approval (School PO's Accepted). 

11'.le E WlllOw St. S9Ja1 Hill. CA 9llil06 Toll lree outside California: (8001421 -7701. Inside California: (213) 595-6431 17141 891-2663. 
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Event<lueue------------------------------------------------------------­
May-July 

Speech Synthesis and Recog­
nition, various s.ites through­
out the U.S. This four-day 
seminar is for product 
development and design 
engineers, systems analysts, 
programmers, and technicaJ 
managers who will be in­
volved with the planning, 
design, and implementation 
of voice input/output (VlO) 
systems. Among the topics to 
be covered are understanding 
voice-processing algorithms 
and software, evaluating 
available VIO hardware com­
ponents and systems, and 
using speech-synthesis tech­
niques. In-class presentations 
of VIO systems, components, 
and techniques will illustrate 
discussions. The course fee is 
$795. Contact Ruth Dordick, 
Integrated Computer Sys­
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (800) 421-8166; in 
California, (800) 352-8251. 

May·July 

Structured Des.ign and Pro­
gramming, various sites 
throughout the U.S. This 
four-day course emphasizes 
the development of skills that 
facilitate the efficient produc­
tion of reliable, well-doc­
umented, and maintainable 
programs, on time and within 
budget, Some of the topics to 
be addressed are structured 
software design methods, 
how to write structured pro­
grams for mini- and micro­
computers, and how to im­
prove program readability 
and reliability . The course fee 
is $795. Contact Ruth Dor­
dick, integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, 
CA 90405, (800) 421-8166; in 
California, (800) 352-8251. 

May-/uly 


Technical Classes from Zilog, 

Campbell, CA. Zilog is offer­

ing a series of one- to five-day 


In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 


Electronic Typewriter 

can be an RS232C PR INTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORN IA M ICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 

technical classes at its Cali­
fornia-based training facility. 
Topics range from "Micropro­
cessors: A General Introduc­
tion" to "Zeus/System 8000 
User. " Contact Zilog, Train­
ing and Education Dept., 1315 
Dell Ave. , Campbell, CA 
95008, (408) 446-4666. 

May-July 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. This 
four-day course will focus on 
the practical aspects of net­
work design, interfacing, 
protocols, and packet switch ­
ing. Among the topics to be 
covered are how to determine 
system requirements and per­
form design trade-offs, how 
to carry out network com­
munication and control pro­
tocols, and how to evaluate 
available network hardware 
and software components. 
The course fee is $845. Fo1 
complete details, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 

1 Pico Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, (800) 
352-8251. 

May-August 

Engineering Summer Con­
1 

ferences, Chrysler Center for 
! 	 Continuing Engineering 

Education, North Campus, 
University of Michigan, Ann 
Arbor, ML Among the con­
ferences being offered art> 
"Interactive Design with 
Computers ," "Applied 
Numerical Methods," and 
" Robotic s: Concepts, 
Theory, and Applications." 
For complete details. contact 
Engineering Summer Con­
ferences, 200 Chrysler 
Center, North Campus, 
University of Michigan, Ann 
Arbor, Ml 48109, (313) 
764-8490. 

May 9-12 

The Seventeenth Annual 
Meeting of the Association 
for the Advancement of 
Medical Instrumentation 

(AAMl), Hyatt Regency Em­
barcadero, San Francisco, 
CA. Approximately 50 scien­
tific and technical sessions 
will explore such topics as 
nuclear magnetic resonance 
imaging, computerized data 
management for su.rgical 
anesthesia monitoring, and 
patient data management. 
Exhibits will be featured . For 
details, contact the AAMl, 
Suite 602, 1901 North Fort 
Myer Dr., Arlington, VA 
22209, (703) 525-4890. 

May 10· 12 

Dexpo 82, Marriott Hotel, 
Atlanta, GA. This exposition 
features DEC- (Digital Equip­
ment Corporation) compati­
ble hardware, software, and 
services. Contact Expoconsul 
International Inc., 19 Yeger 
Rd., Cranbury, NJ 08512, 
(609) 799-1661. 

May 10-13 

The Annual Meeting and 

Technkal Conference of the 

IEEE Industrial Power Sys­

tems Department, Marriott 

Hotel, Philadelphia, PA . For 

details, contact Dr. Paul 

Reece, General Electric Co., 

6901 Elmwood Ave ., Mail 

Drop 06302, Philadelphia, 

PA 19142, (215) 726-2800. 


May 10-H 


Introduction to Microproces­

sor Systems Engineering, 

University of Tennessee 

Space Institute, Tullahoma, 

TN. For details, contact Jules 

Bernard, University of Ten­

nessee Space Institute, Tulla­

homa, TN 37388, (615) 

455-0631, ext. 278. 


May 10-14 

The TwentMh Annual Con­
vention of the Association for 
Educational Data Systems 
(AEDS), Sheraton Twin 
Towers, Orlando, FL. This 
convention includes presenta­
tions on the state of the art in 
educational computing. Ad­
ministrative and instructional 
computing applications will 
be presented, and new ways 
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SUPER SPECIALt 
THE NEW APPLE Ill 

• Apple Ill plus 1211K 
• Apple Ill SOS potkoge 

•12" High Resolvtlon 
Green Monitor 

HIGHLY RATED 

ACCESSORIES FOR APPLE 
Vl de~ Vlo:leolerm · BO Col .'269" 
Viefex Keyboard 
Enhancer II •... . . ...... 1 119" 
DC Hayes Mlcromodem r '298" 
Microsoft Z·80 CPIM Card '289"' 
Microsoft 16K Ram Card •'159" 
Salurn 32K Ram Card .•• ' 199" 
VC Expand lor Salum Card ' 84" 
Mounta in CPS 
Mullllunclion Card .. , •• ' 179" 
Mounta n Clock . •• • • , .. '2"39" 
Keyboa1o:I Company 
Num~ric Keypad . ... . .. '13S" 
Apple Pascal ••..•...•• '209" 
Apple High Speed 
Seriallnterlace ........'158" 
Dan Paymar 
Lower Case Chip .. ... •.•139" 
R.H. S<1perlan II .•••.••••'64" 
Apple Graphics. Tablel . •'549'" 
Verawr :•er Graphic Table\ '249" 

WORD PROCESSORS 
.. ' 200" 

The Apple Speller•• .•• , •• '59" 
MICRO PltO 

WOrdslar 3.0 •• ••.... . .• ' 2!;9" 
Spell Star ............ '1 70" 
Mail Merge . ............ '95" 
Sup~r Sorl-1 .. .• ...... •'139" 

Mtcl!OLAB 
Dala Faclory ...•.. , ..• ' 120'" 
Invoice Factory •••• •... .'159" 
Ta• Manager ••• ...... .'120" 

KOWA~O SOFTWAllE 
Tu Preparnr New 1982 . .'119" 
NEW Real Esla le Analyzer 
2nd Addilion . . • , •.•••• ' 149" 

P~RSONAL SOFTWAllE 
Visicalc 3.3 . • , ••. , •• , •'199" 
Visip!Ot ............ .. .'159" 
Vfslde• ..... . . . . . . ... .'159" 
VisitrendlVisiplol . • , •• , •'239,. 
Vlsilerm .. . .. ...... ... .'79" 
Vlsllile .. . .. ...... . .. . . '199" 
Desktop Plan II ..... . . .'199' 

THE COMMUNICATOR 
PACKAGE 

• Apple II plus 48K 
• Apple Di •c Drive U 
w/controller OOS 3.3 

• DC Hayes Mlcromodem II 
• 12" Green Monitor 

• Source Telecommunicolion 

BY TAX PROSI 
• Apple IJ plL1s ASK 


• Apple Oise Drive II 

w/interfoce DOS 3.3 

• 1:2"' Hl9'1 Resolution 


IUS ·Pro Easywriler ... 
IUS - Pro Easymaller , ••• '12.0" Desktop Pian 111 . '253'" 
Orig. Easywrflet . ••••••••179" TH£ SOURC£ 
Apple Pie rt>/IP 40 COi.) •• '105.. Telecommunlcalion . . •• '9il" 
LJK Lener Perlect •.. ..•. 1129" 
Supe<lexl II •••• . .•••••. ' 129" AARDVAR~ 

Personal Ta. Plan . . • . . •105" Super$cribe II (70Col ) .. '104" 

• Apple II plu$ 48K 
• Appl.- Oise D<~e 11 
w/inlerfoeo OOS 3.3 
• 12'' High Resolution 

Green Monitor 
• Vlsicolc 3.3 Sohworo 

Green Monilor 
•HOWARD lox Preparer 

1982 

s1999oo 

• Apple II plu• 4BK 
• Apple Disc Drive II w / OOS 3.3 
• 1:2" High R11soh.11lon Monllor 
• Ot<lOA'tA MICTo.line 80 Prlnler 

• Prlnier coble w/intetloce 
• IUS Orig. Eosywriler 

CMA Teacher Plus • . ••. . . 14411 

CMA Teacher Plus Pack . . •so" 
POI New Slep·by·Slep ••. •'69" 
SOFTWARE FOR APPLE 

FOriran BO . . ........ . .. ' 154" 
A.l.0.S. • • . ••••••• .. . . .19911 

Basic Compiler .• , .. , . . '295• 
Tasc Compiler .• •••.••• '149" 
Cobol· BO ... ...... ...•sss.. 
Context Conneclor •.. •• ' 145'" 

USA 
Apple World ••• .• •• . •••• '49" 

VP·3501 Vldeotex Data Termlnal 
Turn your home TV into a 

llme·sharing videotex dis lay. 

lheworld's 
$ma Ilest, 
lightest, 
lowest cost, 
Printing 
Communications 
Termlno l 

PERSONAL COMPUTER 
VIC 20 and RF Modulato' 

PRICED TOO LOW TO PRINT 

BK Memory Expansion . ... ... 53.95 

Job Control System •••.• ' 595" 
CHen1 Biiiing System • •• .'279"' 

SOU'THEASTEAN SOFTWARE 
Dala Caplure 4.0 40 Col• • •'49" 
Data Capl11te 4.080 Vlde• . '69'" 

SOFTWARE PUBUSHING 
PFS ••..••• .•••••••••• ••n• 
PFS R!!p<lft .•......... .'77" 

PHOENIX SOFTWARE 
Zoom Graphics • • . . . ••. '35" 

Muter Dlagnosllc: 

Ffdl HEWLETT-0 
A Complete Computer System 

In One Small Package. 
The HP.BSA Is a powerful BASIC 
language co.mputet, comple1e wll n key­
board. CRT display, prinler and disc drive 
all In 0<1e sell conta ned 20 fb. unil , 6K · 
RAM memory, expandable lo 32K. ­

HP·BSA Hew Low Pt/co .s1982°0 

PLUS! 2 Free Software 
Application Packs ' 190°0 Value! 

(WHILE SUPPLY LASTS). 

HP·125 Hew Low Ptlce s1982°0 

HP 82091 M 5'1o .. Oise Drive ••. ' 1650"0 

HP 72259 GraphlcsPlolter . , .' 1939°0 

HP 82905 B Se1ra1 Prrnter •• • •••. •749•• 

PhonRModem llVIC by Blzcom . • • .139.95 
DATACORDER (I/Cass. Ptog.) • . .. .•69.95 
VT 1D6A 6 Pk. Recrealional Prog. , •••49.95 

THE FAMILY SYSTEM 
NOW ONl'V 
52099°0 

NEWI FIBERBUILT CASE 
FOR APPLE ! 

• Fil~ Apple & 2 Disc D<ivM 
• Ootochoble Cover-

s559s 

Super Expender . ••••••••.••• . ••• ,57.95 
We corq' the full line of Tl and HP Programmable Calculators. 

Execuli•e Secrelary •••• '200,. 

Magic Window . . .. .. .• . . '115"' 

EDUCATIONAL F/APPLE 

Edu·Ware Malhl racllons •' 34" 

Malh/Decimals •••• •• • , .• '34" 

Arill1me1ic Skills , .• • , . .• '43'" 

Algebra I •• . . .• .•.• .. . . . '34" 

Compuspell Sy•lem ••• , . '26" 

Oata Oise Lev. 4-1).fl-7-B ,ea. '18" 


Individual Tax Plan ••••• "200"' 

SYSTEM PLUS 


Accounllng Plus R • ••• • •CAl..L 
ASHTON TATE 

DBase 11 ........ , . , ... ' 524" 

llGH UCKNOlOGY 

l.nfo. Master .•. ••• . •• . .' 119"' 
Store Manager • , •• , •••. '199" 
Dala Master .••• ....•••. '79'" 

67 West 471h Stree1, New York. N.Y.10036 

115 West 451h Street New York, N.Y. 10036 


MAIL ORDER ADDRESS: 36 £. 19th St. New York, N.Y. 10003 

nems on sale lor limited time on ly, and are subJecl lo l lmlled a•allablllty. NOi responsible for typograph ical errors. This ad supersedes atl olher ad.s prto110 May '82. 
Prices ellectiYe as ol March 23, 19112. and are subJec1 to CJ'iange wllhou1notice. All orders subJecl to verlllca11on and accep1ance. ~inlmum shipping and handllflg $4.!15 
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Event Queue·------------------------------------------------------------­
of improving educational pro­
cesses will be explored. Con­
tact AEDS, 1201 Sixteenth St. 
NW 1 Washington, DC 20036, 
(202) 833-4100. 

May 11 

DEC-Compatible Show, 
Omni lntemational, Atlanta, 
GA. This conference for Dig­
ital Equipment Co.rporation 
(DEC) users is sponsored by 
MOB Systems. It is designed 
to provide users with 'selec­
tion assistance and applica­
tion support for a wide range 
of products. Contact MDB 
Systems Inc., 1995 North 
Batavia St., Orange, CA 
92665, (714) 998-6900. 

May H·IS 

The Second Annual Southem 
California Computers·in·Edu· 
cation Conference, University 
High Soool, Irvine, CA This 
conference covers the applica­
tion of computers in educa­
tion from kindergarten 
through two-year college. All 
areas of cu.rriculum will be 
covered, including reading, 
mathematics, science, lan­
guage, and special education. 
Hands-on workshops and 
field trips are planned. Con­
tact Craig Walker, Arrow­
view Intermediate School, 
2299 North G St., San Bemar· 
dino, CA 92405, (71 4) 
886-9118. 

May 14-16 

Applefest/Boston, Hynes 
Auditorium, Boston, MA. 
This show will feature more 
than 200 displays and booths 
of Apple<ampatible products 
and accessories. Seminars and 
panel discussions will be held. 
Ticket prices are $6 per day or 
$15 for a three-day pass. Con­
tact National Computer 
Shows, 824 Boylston St ., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 

May 15·16 

The North Ame.rkan Com­
puter Othello Championship, 
Learning Resources Center, 
Andersen Hall, Northwestern 
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University, Evanston, IL This 
two-day tournament is spon­
sored by the United States 
Othello Association. Cham­
pions will be determined in 
three categories: microcom­
puter systems (located on 
site), mainframe systems (tele­
phone hookup), and special­
purpose Othello machines. 
For complete tournament de­
tails, write to Professor Peter 
W. Frey, Dept., of Psychol­
ogy, Northwestern Unive.r­
sity, Evanston, IL 60201. 

May 16-21 

Advanced DP Training Man· 
agement Workshop, Los 
Angeles, CA. This workshop 
is intended for training man· 
agers directly responsible for 
planning, monitoring, and 
evaluating data-processing 
training and reporting to 
upper-level management. 
The prerequisite for this 
workshop is completion of 
Deltak's Training Managers' 
Workshop (see May 23-28) 
and a minimum of one year's 
experience since completion 
or the equivalent on-the- job 
experience. The registration 
fee is $850. Contact Linda 
Hubacek, Deltak Inc., 1220 
Kensington Rd., Oak Brook, 
IL 60521, (312) 920-0700. 

May 17-21 

Graphics Interface 82, Toron­
to, Ontario, Canada. This 
conference and exhibition is 
sponsored by the Canadian 
Man-Computer Communica­
tions Society and the Na­
tional Computer Graphics 
Association of Canada . 
Papers and speakers will 
address a wide variety of 
topics, including man-com· 
puter interaction, animation, 
graphics algorithms, and 
computer-aided design and 
manufacturing. For details, 
contact Rich MacKay, Data­
plotting Services Inc., 160 
Duncan Mills Rd., Don Mills, 
Ontario M3B lZS, Canada, 
(416) 447-8518. 

May 18-20 

Microcomputers in Educa­
tion, Gutman Library, Cam­
bridge, MA. This series of 
workshops is designed for 
educators at all levels. Topics 
include an overview of the 
educational uses of micro­
computers, BASIC and 
graphics, Pascal, and the ad­
ministrative uses of micro­
computers. Hands-on ex­
perience will be emphasized. 
For information, contact 
Technical Education Re­
search Centers, 8 Eliot St., 
Cambridge, MA 02138, (617) 
54?-3890. 

May 18-20 

Northcon/82 High-Technol­
ogy Electronics Exhibition 
and Convention, Seattle 
Center Coliseum, Seattle, 
WA. Contact Electronics 
Conventions Inc., 999 North 
Sepulveda Blvd., El Segundo, 
CA 90245, (800) 421-6816; in 
California, (213) 772-2965. 

May 19-21 

Computer Hong Kong 82, 
Regent Hotel, Hong Kong. 
This three-day program, 
which embraces the Fifth 
Hong Kong Computer Con­
ference, will focus on the elec­
tronic ·data-processing mar­
ket, For further details, con­
tact Kal1rnan Associates, 5 
Maple Court, Ridgewood, NJ 
07450, (201) 652-?070. 

May20· 21 

The Third Annual Computer 
Law Institute, Los Angeles, 
CA. This institute will pro­
vide an in-depth program on 
antitrust, proprietary rights, 
and contractual issues con­
fronting the computer indus­
try. Among the topics to be 
covered are fair trade prac­
tices and the negotiation and 
structuring of distributor, 
dealer, and original equip­
ment manufacturer contracts. 
Contact Ami Silverman, 
University of Southern 
California law Center, 
University Park, Los 
Angeles, CA 90007, (213) 
743-2582. 

May 20-21 

Th.e Third Annual Electronic 
Mail Seminar, BBN Confer­
ence Center, Cambridge, 
MA. This seminar is designed 
for anyone investigating, 
planning, implementing, or 
expanding computer-based 
message systems. The tech­
nical, social, and managerial 
issues involved in a successful 
electronic mail program will 
be studied. Hands~on ex­
perience will be provided. 
Contact BBN Information 
Management Corp., 10 
Moulton St., Cambridge, 

I MA 02.238, (617) 497-2929. 

Ma y 21· 23 

The 1982 Computer Showcase 
Expo, Boston, MA- The Com­
puter Showcase is designed 
for small-business owners, in­
dependent professionals, and 
corporate managers. Admis­
sion is $7.50~ For further 
details, contact the Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 01701, 
(800) 225-4620; in Massachu­
setts, (617) 8?9-4502. 

Ma.v22 

The First Regional Confer· 
ence on Technology and 
SpedaJ Education, Mill Neck 
Manor Lutheran School for 
the Deaf, Mill Neck, NY. 
Sponsored by the New York 
State Association for Educa­
tional Data Systems, this 
conference will focus on com· 
puter applications in special 
education for administrators, 
tieachers, and parents. Con­
tact Dr. Dolores Shanahan, 
Commack Public Schools, In­
dian Hollow Computer Lab­
oratory, Kings Park Rd ., 
Comma.ck, NY 11725, or 
Jerry Burke, Half Hollow 
Hills High School, Dix Hills, 
NY 11746_ 

May22 

The Third Annual New 
Jersey Microcomputer Show 
& Flea Market, Holiday lnn 
(North), Newark Interna­
tional Airport, Newark, NJ. 
This event will feature more 
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Amdek Video-300 .. ..... .. ........... . .. . . . 199.00 

Amdek Color-1 Monitor . . ................... 359.00 

Atari 40016K ...................... ..... .. . 349.00 

A ari 81 0 Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . 449.00 
A arl 850 Interface ........ . ....•.. ... . • .... 169.00 

Atari 830 MODEM . . . . . . . . . . . . . • . . . . . . . . . . . 159.00 
Atari 800 16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 49.00 
Diablo 630 ............ .. . • ... ..... ........ 2095.00 

Epson MX-70 ........ .. . .. .............. . . 329.00 

Epson MX·80 FT . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.00 
Epson MX-100 FT Printer . . . . . . . . . . . . . . . . . . . 739.00 
Hayes Micromoderm II (Apple II) . . . . . . . . . . . . . 299.00 
Microtek 16K Ramboard for 

Atari 800, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 79.00 
Microtek 32K Ramboard for 

Atari 400 & 800 . ........... . .. •......•... 149.00 

M&R Sup·R· Terminal . . . . . . . . . . . . . . . . . . . . . . . 279..00 
Mlcrosofl Soll Card (Z-80) . . . . . . . . . . . . . . . . . . . 279.00 
Microsoft Ramcard 16K for Apple . . . . . . . . . . . . . 159.00 
NEC 3510 Spinwriter .. ............ .. . .•... . 1850.00 
NEC 3515 Spinwriter .. .. ..... .. . . .....•.... 1895.00 
NEC 3530 Spinwriter ........... . ........... 1850.00 
NEC PC-8023 Printer . . . . . . . . . . . . . . . . . . . . . . . 569.00 
NEC JC1201 M(A) - Color 12" Monitor ...... .. 359.00 
NEC GREEN JB1201 M - 12" Moni or ....... .. 169.00 
Okidata Microline-80 Matrix Printer . . . . . . . . . . . 329.00 
Okidata Microline-82A . . . . . . . . . . . . . . . . . . . . 499.00 
Okidata Microline-83A . . . . . . . . . . . . . . . . . . . . . . 729.00 
Televldeo 910 . .......... ......... ....... .. 559.00 
Televideo 912C . . . . . . . . . . . . . . . . . . . . . . . .. . . . 669.oo 
Televideo920C ....... ... . ........ .. . . . .... 749.00 
Televideo 925 .......•....•........ . ....... 849.00 

Televideo 950 ................. . . . ......... 929.00 


CALL TOLL FREE! 


800-343-0873 


Stock Shipments Same Day or Next 
No Surcharge for C<edit Cards 
All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
Mass. Residents Please Add 5% Sales Tax 

1PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 

OMEGA SALES COMPANY 

(Not an affiliate with Omega Sales Co .. Inc.. A Delaware Corporalion) 

430 PEARL STREET, STOUGHTON, MA 02072 
(617)344-6645 

Circle 309 on Inquiry Carel. BYT£ May 1982 41S 
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IBM Personal Cornputer 
128 K + Clock/Calendar 

64k of parity checking memory PLUS 
battery supported Clock/ Calendar. 

• 	 Solid Electrolyte (Lithium Iodide) battery 
eliminates leakage problems 

• 	 Two or less slandard loads per 1/0 pin per 
IBM specification 

• 	 Gold flashed edge fingers and pla led lhrough 
holes for high reliability. 

• 	 64k & Clock/ Calendar $445. 
128k & Clock/Calendar $540. 

Tenley Design, Inc. 
PO Box 39155 Wash DC 200 16 

Sl"OCK ORDERS SHIPPED IN ~ HOURS 

ADDS 

VIEWPOINT 


IE~M Al 

J"4 t•·•t I~.. " fnl!M t..-1-"• MeneJ1 

ODllH-GI 


D;;.([,AILll:l(:S 

r-etiG"letio 
~l.lgcloif-..o -"' ._ -­imW•tac• 
OalaMI• 
C~e(Cr'l11111 
,.._,,~HI 

-"'°""""YoftOOll-~lCft;ffl 

DISC DRIVES 
QUME: DT·8...$52S.oo· ....... 
 DT·S..•$310.00""""' 

~·,11- cu:ig.ttC I SD0•11" 

TANDON: TM·J00-2....$335.00°01111 TM·J00·4....$425.00"o,,,. 
tritJDd~P 

TM-848·1...$475.00" .....~ 

~,..- c-ACl'Cflliblll 

TM-848·2".$550.00'o,..,, 

TM·602...$995.oo· 
:!It~• ~I 'llWCHlll!ll' 

. ..,, TM•603...$1J75.00' ...,,, 
6'.~ ICl4t';t Wl'Cfl4 Srlll 

QUME LETTER QUALITY 

PRINTERS 


SPRINT 9/45 $2245" ... . 
(Mtlft.l.llXltt WJ (:ONJ.YAJlArod ll'IMNU 

(408) 438·5454 • 
....... scons VAU.fl' OR.. 5COns VAi.UY' c A 9S066 MEDll>-.. DISHIBUTING 

itRM$: Cotll/Olt Cl>ocl<, V/$A, M/C. coo 
$hJppftg dwar g•s added la oU or6tt"1 •• 

·-"''llli•<-lt-l>lo 

Event Queue----------- ­

than 50 commercial ex­
hibitors and 150 flea market 
sellers. Hardware, software, 
and accessories for all 
popular systems will be fea­
tured. Contact Ken.gore 
Corp., 3001 Rte. 27, Franklin 
Park, NJ 08823 , (201) 
297-2526, for additional in­
formation. 

Ma y2.J..28 

DP Training Managers' 
Workshop, Dallas, TX. This 
workshop is intended for in­
dividuals with less than 18 
months' experience in coor­
dinating data-processing 
training programs. Partici­
pants will learn to establish 
in-house education programs 
that will meet management 
objectives and ensure a high 
return on their organization's 
investment in traini.ng. The 
registration fee is $850. Con­

. tact Linda Hubacek, Deltak 
Inc ., 1220 Kensington Rd., 
Oak Brook, IL 60521, (312) 
920-0700. 

May 25-27 

EJectro/82 High-Technology 
Electronics Exhibition and 
Convention, Hynes Auditori· 
um, Commonwealth Pier, 
and Sheraton- Boston Hotel, 
Boston, MA Contact Elec­
tronics Conventions Inc. , 999 

orth Sepulveda Blvd., El 
Segundo, CA 90245, (800) 
421-6816; in California, (213) 
772-2965. 

May31 -/un 'I 

Persona] Microcomputer In­
terfacing and Scientific In­
strument Automation, Vir­
ginia Polytechnic Institute 
and State University, Blacks­
burg, VA. This workshop is 
designed to teach users how 
to interface and use personal 
computers in instrumentation 
and automation systems. 
Hands-on experience work­
ing with and designing inter­

1faces for personal computers 

will be featured. Contact Dr. 

Linda Leffel,. CEC, Virginia 

Tech, Blacksburg, VA 24061, 

(703) 961-4848. 

June 1982 

lime 

Knowledge Engineering in the 
1980s, Chicago, IL. Expert 
Systems are computer pro­
grams that reason in tasks re­
quiring considerable human 
expertise, such as locating 
computer malfunctions, mon­
itoring intensive care patients, 
analyzing noisy signal data, 
and diagnosing medical prob­
lems. This one-day executive 
briefing provides an introduc­
tion to the potential benefits 
and costs of Expert Systems. 
For further information, con ­
tact Dina Barr, Teknowledge, 
151 University Ave. , Palo 
Alto , CA 94301 , (415) 
326-6827. 

June·August 

Database Concepts and De­
sign, various sites throughout 
the U.S. Sponsored by the 
American Management Asso­
d ations (AMA), this five-day 
seminar is designed for data­
processing managers, system 
designers, and other personnel 
involved in database ac­
tivities. Topics include an 
overview of the database en­
vironment; evaluating and 
measuring performance, 
costs, and results; determining 
organizational needs and the 
systems software to meet 
them; and implementing, inte­
grating, and supporting the 
database within company 
plans and budget Highlight­
ing this seminar is a compre­
hensive review of database 
products. Individual fees are 
$850 for AMA members and 
$975 for nonmembers. Team 
discounts are available. Con­
tact AMA, 135 West SOth St., 
New York, NY 10020, (212) 
586-8100. To register by 
phone, call (212) 246--0800. 

/w1e f>.11 

Advanced DP Training Man­
agement Workshop, Calgary, 
Alberta, Canada. For details, 
see May 16·21. 
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Name Tide Prkc Quancity Amoun1 

Address 

Ch Scait Z.ip 

Check 
Endos~J 

Amounl 

Bill Visa/ll,l0<1er Card 

BYTE Books 70 Main Street 
Circle 59 on inquiry card. 

umher 

E,.;pjraEi on 
Da1e 

Peterborough, N.H. 03458 

r\dJ 75c per hook IO cover •hippin g 
C05(: 

ORDER TOLL FREE 001256-5420 
Toca l 

85 

BASIC Scientific 
Subroutines, Vols. I and 
Il 

Vari.able programs for professional 
and liobbyi.l( 

b;; Fred R. Ruckdesclid 

Designed for rhe engineer, 
scientist, experimenrer, and 
student, this series presents a 
complere sdendfic ubroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 
• Volume l covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 
• Volume ll includes lease· 
squares approximation, 
special polynomia l functions , 
approximaring techniques, op­
timization, roots of functions, 
incerpolarion, differentiation, 
and integration. 

Volume I 
ISBN 0·07·05420l ·5 
JJli page.1; liardcm·er 
19.95 

Volume JJ 
ISBN O-Oi-05~101-3 
ROO fXl/(('s ; htmlcm<t.'T 
23.95 

Threaded Interpretive 
Languages 

Hou· 10 rmplcmcn1 FORTH on ;;our 
Z80 

b;; Ronald Lodiger 

This book develops an inter· 
active, extensible language 
with specific routines for the 
Zilog Z80 microprocessor. 
With the core interpreter, as· 
semblcr, and darn type defin­
ing words covered in the text, 
it is possible to design and 
implement programs for al­
most any application and 
equivalent routines for dif· 
ferem processors. 

ISBN 0-07-038360-'X 
171 pages; liardcot•t'T 
18.95 

Beginner's Guide for the 
UCSD Pascal System 

Tlit• mm! po/n•lm Pa...:al t 't'rsron t'l · 

plainc<I by 1U cre<l!ar 

/>y Kcnnrih L Bowlc.1 

Written by the originator of 
the UCSD Pascal Sysrem, rh is 
informat ive book is an orien· 
ration guide to rhe System. 

The 
hard facts 
about Software 

from 
Byte Books 

For the novice, chis book 
sreps through rhe Sysrem, 
bringing the user to a sophis­
ticared leve l of experrise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad· 
vanced a plications. 

ISBN 0·01·006i45-7 
104 Jxll?CS; so/rrorcr 
11.95 

The BYTE Book of Pascal 

A poucr/1.•I, sm1cuned language 

131mse W'. L/fick, Edirnr 

Based on art icles, language 
fi rums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro· 
gramming language. Wdtten 
for borh poremial and 
established users, th is book 
introduces rhe Pascal language 
and examines its merits and 
possib le implementations. 
Featured are two versions of a 
Pascal compiler, one written 

in BASIC and the other in 
8080 assembly language; a 
p-<:ode interpreter written in 
both Pascal and 8080 
assembly language; a chess· 
playing program; and an APL 
interpreter. 

ISBN 0-07-03i813-I 
334 pages 
liardcotu 
525.00 

Beyond Games: Sy5rems 
Software for Your 6502 
Personal Computer 

CTcating progwms /or th~ Apple, 
A1ari, Clwllenger anti PCT com­
pmns 

11;; Kt!nneth Skier 

At last, a complete program· 
ming guidebook. A self· 
conrnined course in srruc­
rured programming and top· 
down design, chis book 
presenrs a powerful sec of 
tools for building an extended 
monitor, disassembler, hexa· 
decimal dump routine and 
text editor programs. 

ISBN 0·07-0571l60·5 
4-10 pa~es; sof tCOl'ftr 
14.95 
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Event Queue----------- ­Model EP-2A-79 

EPROM Programmer 
North Stai TRS-80 

Apple H-8 

S-100 H-89 

SS-50 Ohio 

STD-Bus Scientific 

Atari SWTP 
Pet Aim·65 

Kim-1 Sym-1 

Three ye.lrs in the lie!dwlth unsurpassed perlormance. Software is available for 
the EP·2A·79 lor most al of the microcomputers including the popular CP/ M. 
FLEX. HOOS opera ting systems.Wdte or call lar specific hardware/soitware inti!T· 
facing. Driver packages available for F·8, 6800. 6809. 8080,8085. Z·80, 1802. 
6502 and 2650 based sy.;tems. 

EP·2A·79 l ISVS0/60 HZ .. ......... ... ...... .... .. ......... ...... ...... , .. ..... ... ... ... $169.00 

Personality Modules 

PM-0 TMS 2708 ............. $17 .00 PM·5 2716, 2758 ........... SI 7.00 

PM-I 2704.2708 ........... 17.00 PM·5E 2816 .......... ........... 35.00 

PM-2 2732 ...... ........... .... 33.00 PM-8 MCM68764 .......... 35.00 

PM-2A 2732A ...... ... ... .....• 33.00 PM-9 2764 ..................... 35.00 

PM·3 TMS 2716 ............. 17.00 SA·64·2 TMS 2564 ............. 39.00 

PM4 TMS2532 ............. 33.00 SA.64·3 2764 ..................... 39.00 


Optimal Technology, Inc. 
Phone (804) 973-5482 


Blue Wood 127 Earlysville, VA 22936 


XCE~ MICROCOMPUTER 
RETROFIT GRAPHICS 

512x240 FOR COMPUSTAR® 
RESOLUTION SUPERBRAIN® 

TAS-80® MODEL II 
Z-89 

HARDWARE RETROFIT 

FROM $895.00 

SOFTWARE 

•Symbol Ge nera tor $175.00 
•Graph Plotter $ 175.00 
•30 Generator $345.00 
•Surface Plotter $395.00 
•Graphics Terminal Emulator $395.00 
•Screen Prin ter $65.00 

AN ADEX 
EPSON 

IOS 


IN CALIFORNIA CALL 

~ (213) 320-6604 
L..) ~MAXTEK, INC. 2908 Oregon Court, Torrance, CA 90503 

Avalfablo In Europe hom Mlcroriex Lid., Chew Magna, Engtand 3042 (STD 027.599,3042) 

~llJ.IO :s:.rtcdll.J.dl'-~ •.w:11Coii.r SYM1~• " •- • ~ teilt.-cO&l'S:tlH'-... 

'h·~ 14 •119"lf"lel1~•.,Ttlo•gr•.. w~~lflt ~.P•O,.. Jlh•.1otr 


June 6-11 

DP T ra ining Managers' 
Workshop, Philadelphia, PA 
For details, see May 23-28. 

/u~ 7·9 

Microcomputers in Educa­
tion, Taft School, Water­
town, CT. For details, see 
May 18-20. 

/um 7·10 

The 1982 National Computer 
Conference , Astrohall, 
Houston. TX. This show will 
feature sessions commemorat­
ing the twenty-fifth anniver­
sary of the first FORTRAN 
compiJer. For more details, 
contact the American Federa­
tion of Information Processing 
Societies Inc ., 1815 North 
Lynn St., Arlington, VA 
22209, (703) 558-3612. 

/tme 7·11 

The Eleventh AnnuaJ Meeti.ng 
of the MUMPS Users' Group, 
Denver Hilton Hotel, Denver, 
CO. This conference will em­
brace a wide assortment of 
topics relating to the MUMPS 
computer language, including 
medical and business applica­
tions, small and large 
MUMPS systems, technical 
issues, and new areas of op­
portunity. Roundtable discus­
sions, workshops, and tuto- ' 
rials for new and experienced 
programmers will be held. 
Hardware, software, and sys­
tems will be e.xhibited. Con­
tact the 1982 MUMPS Users' 
Group Meeting, POB 37247, 
Washington, DC 20013, (301) 

779-6555. 

/Ima 9-U 

The International Conference 
on Consumer Electronics 
(ICCE), Arlington Park 
Hilton, Arlington Heights, IL. 
The technical program will in­
clude papers and panel discus­
sions on such topics as per­
sonal computing, computer­
aided design techniques, home 
information systems, and 
videotex, teletext, videodisc, 
video-cassette recorders, and 

cameras. Exhibits will be fea ­
tured . This conference is 
sponsored by the Consumer 
Electronics Group of the IEEE 
(Institute of Electrical and 
Electronics Engineers). Con­
tact the IEEE, 445 Hoes lane, 
Piscataway, J08854. 

June 13-16 

The Fifteenth Annual Confer­
enc.e of the Association of 
Small Computer Users in Edu­
cation, Chatham College, 
Pittsburgh, PA. This confer­
ence will include papers and 
demonstrations on the educa­
tional and administrative uses 
of computers. Other topics to 
be covered are robotics, 
Pascal programming, com­
puter literacy, and the use of 
packaged software in com­
puter courses. For more tnfor­
mation, contact Jan Carver, 
Computer Center, Chatham 
College, Pittsburgh, PA 
15232, (4U) 441-8200. 

}mrr 14·16 

The FiJteenth Power Modula­
tor Symposium, Hyatt Re­
gency Baltimore, Baltimore, 
MD. This symposuim will 
focus on the technology, de­
vices, and systems associated 
with rep-rated power modula­
tors, including switches, aux­
iliary devices, energy storage, 
radio-frequency systems, and 
low-frequency generators. For 
details, contact Leonard 
Klein, Palisades Institute for 
Research Services Inc., 201 
Varick St., ew York, NY 
10014, (212) 620-3377. 

/une 1S ·17 

The 1982 IEEE MIT-5 Inter­
national Microwave Sympo­
sium, Hyatt Regency Hotel, 
Dallas, TX. The theme of this 
symposium is 'Thirty Years of 
Microwaves." Papers and tu­
torials on a wide range of 
topics, including computer­
aided design and measure­
ment techniques, microwave 
field and network theory, as 
well as satellite communica­
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PERSONAL COMPUTERS 

Televideo950 ......................... 929.00 


CBM 9032 Computer .................. . 11 49.00 


CBM 8050 Disk Drive . . . . . . • . . . . • . . • . 1349.00 


CBM 4032 Computer .... .. •... ... ...... 975.00 


CBM 4040 Disk Drive .....••..••.•••. . ... 975.00 


CBM 4022 Printer . . . . . . . . . . • . . . . . • . . . . . 649.00 


CBM VIC-20 .... . ....•.. ... .•.•. .• , •... 269.00 


Mlorotek 16K Romboord for Alori BOO ....... 79.00 


Microtek 32K Romboord for Atori 400 ond 800 149.00 


Oume Sprint 9/45 (Full Panel) ........... . 2095.00 


Atori 810 Disk Drive ............. . .. .. ... 449.00 


Atari 850 lnterfoce ............ . . .. ...... 169.00 


A tori 830 MODEM .............. . .... . •. 159 .00 


Atari 800 16K ..... , . , , , .. , ...•....... 699.00 


Epson MX-70 .... . ......... . ........... 319.00 

Epson MX-80 FT ...... ... ...... .•. ... ... 549.00 


Amdek Video-300 .. ... . . ............ .. . 199.00 


Hayes Micromodem II (Apple II) . . .......• .. . 299.00 


Sonyo9" B & W ........... .. . . . , .. .... . 189 .00 


NEC 3510 Spinwriler 
NEC3515Spinwriler ... ....... ... ..... 1795.00 

NEC 3530 Spinwriter ..... .. ..•....•• .. . 1750.00 

NEC PC-8023 Printer . . . . . . . . • . • . . • . . . . 629.00 

NEC 7710 Spinwriter ... ... . ..•.•..... . . 2345.00 

NEC 7720 Spinwriler . . . • . • • • . • . . . . . . . . 2695.00 

NEC n30 Spinwriter .... . . • ..... .. .... . 2345. 00 

NEC JC 1201 M(A} - Color 12" monitor . .. . . 359 .00 

Okidoto Microtine-82A . . . . . . . . . . . . . . ... 499.00 

Okidoto Microline-83A ... . . ..• .. ... . •.... 729 .00 

Dioblo 630 ........................... 1995.00 

M &RSup·R-Terminol ................... 279.00 

Microsoh Solt Cord (Z-80) . . . ... .. .... .... 279.00 

Micrmoh Ramcard 16K for Apple . . . ........ l 49 .00 

Hazeltine 1420 .................... .. . . . 799.00 

Amdek 100 G ... . _............... . ..... 169.00 
Anadex DP-9500/9501 .. ..•..... . • .. . ... 1249.00 

Televideo 910 . .. ... .. ...• .. .. . .........559.00 


Televideo 912C ...... .... .... .. . ... . .. .669.00 


Televideo 920C .......•..•....... . .....689.00 


CALL TOLL FREE! 

1-soo~ss6-7SB6 
COMPUTER SHOPPING CENTER INC. 

12 Meeting St. 
Cumberland, RI 02864 

1-401 -722- 1027 
TELEX 952106 

COMPUTER SHOPPING CENTER 


NEC GREEN 

12"MONITOR JB 12DIM 


$159.00 

1 

otCIOATA MICROLINE 80A 
MATRIX PRINTER 
$329.00 

0:1 

AMDEK COLOR- I MONROR 

$339.00 

EPSON MX-100 n PRINTER 
$729.00 

W e Accept C.0.0.'s • Stock Shipments Some Doy or Next • No SLW"chorge for Credit Cords PRICES ARE SUBJECT• Al Equipment Fodory Fresh w/MFT Warren y •We Corry the Complele Line of Personal Sohware 
• Prices do no! Reflect Snipping Charges TO CHANGE 

Rhode Island Res.idents please odd 6% Sales Tox WITHOUT NOTICE 
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HOW DO YOU KEEP 
TRACK OF YOUR 

!~me~~!!~me~e~~!:~.~!iQ,ek.) 

EASY - WITH 

NAMOR™ 


The new full feature mail/telephone list procram.
* 100% menu driven* Generates, deletes, merges lists* Searches, sorls, modilies entries* Prints 111 label or special lisl formal* Fasl enlry lookup, easy update 

Introductory Offer, $100 mso after Sept. 30, 1912) 

SYSTEM REQUIREMENTS: CP/M®, 56K, terminal 
wit h addressable cusor& 80 char. x 24 line screen, single 
or dual disk, 8" IBM or 5!-f' North Star. 
CP/M is a registered trademark of Digital Research . 
NAMOR is a trademark or SHAPE, Inc. 

DETAILED INFORMATION AVAILABLE 

SHAPE, 
INCORPORATED 

P. 0 . BOX 29882 
SAN ANTONIO, TEXAS 78229 

m 

W 

~ 

~ 
W 


~ 
~ 
~ 
~ 
~ 
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Event Queue----------- ­

tions/m icrowave systems, 
wiJI be presented. Contact J. 
R. Griffin, Texas Instruments 
Inc., Mail Stop 3432, POB 
405, Lewisville, TX 75067, 
(214) 462-5693. 

/tme 15·17 

The Office Automat ion 

Show/Conference, Barbican , 

Centre, London, England. For 

details on this show and con­

ference, contact Clapp &. 

Poliak International, 7315 

Wisconsin Ave ., Washington, 

DC 20014, (301) 657-3090. 


/ tm o W ·18 

The Twentieth Annua l 
Meeting of the Association for 
Computational Linguistics, 
University of Toronto, 
Toronto, Ontario, Canada. 
This meeting features papers 
on syntax, computational 
semantics, discourse analysis 
and speech acts, machine 
translation, as well as the 
mathematical and theoretical 
foundations of computational 
linguistics. For additional in­
formation, contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park, CA 94025, (415) 
85~3071 . 

/une 1D-2S 

DP Training Managers' 
Workshop, Chicago, IL For 
details, see May 23-28. 

/1mel3·26 

Productivity 82, Seattle 
University, Seattle, WA. This 
conference is sponsored by the 
Association for Computing 
Machinery (ACM) and the 
Canadian Infonnation Pro­
cessing Society (CIPS). Pro­
ductivity 82 is designed to em­
phasize the use of computers 
to improve productivity in in· 
dustry and in the office, as 
well as to improve productivi­
ty in the programming of 
computers. Papers and panel 
discussions will be featured 

For more information, contact 
Productivity 82- ACM/OPS, 
10636 Main St. IJ 276, 
Bellevue, WA 98004. 

June 28-JO 

COMDEX/Spring '82, Atlan­
tic City Convention Hall, 
Atlantic City, J. For details 
on th.is conference and exhibi­
tion, contact the Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 01701, 
(800) 225-4620; in Massachu­
setts, (617) 879-4502. 

/m1e 28-JO 

National Educational Com­
puting Conference (NECC­
82), Radisson- Muehlebach 
Hotel, Kansas City, MO. 
This conference features 
papers. sessions, panel 
discussions, and exhibits of 
educational computing prod­
ucts. Among the topics to be 
addressed are "Computer Use 
in the Physical Sciences, " 
"Computer Education for 
Teachers," and "Computer 
Science, Engineering, and In­
formation Systems Educa­
tion." For more information, 
contact E. Michael Staman, 

ECC-82 General Chair­
man, Computer Services, 305 
Jesse Hall, University of 
Missouri-Columbia, Colum­
bia, MO 65211. 

July 1982 

/u/y .ll-lS 


The International Manufac­

turing Systems Conference 

'82, Convention Center, Buf­

falo, NY, The conference 

theme is 'The Technology of 

Productivity ." More than 100 

experts will conduct seminars 

on a wide variety of topics. 

Exhibits. vendor presenta­

tions, and plant tours are 

planned. Contact Roy 

Combs, International Manu­

facturing Systems Confer­

ence, 186 North Water St., 

Rochester, NY 14604, (716) 

232-3950. 
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SUBARU OFFERS GREATER TRACTION. 

AND EVEN GREATER TRACTION. 

We congratulate all the car makers 

who've finally noticed that front wheel drive 
improves traction. We, however, introduced 
front wheel drive in 1969. And we iust don't 
think there's any substitute for experience. 

As pioneers of front wheel drive, we 
use this experience to balance all the factors 
- drive train, steering, weight distribution, 
suspension - which make for remarkable 
adhesion to the road. Even around curves, in 
rain or snow. 

The people of Maine, Idaho, Alaska 
and West Virginia think so much of our front 
wheel drive that they've helped make Sub~ru 
the best selling import in those states~ States 
where good traction is absolutely essential. 

But if you want even more traction, 
we suggest our wagon with On Demand Four 
Wheel Drive. Which allows you to go from 
front wheel drive to four wheel dri<re with the 
flick of a lever. On De~9nd.Without stoeein 

. (Any o!her 4 wheeler around 
requires a .full s1op before switchin • 

Both models also help you 
keep things under control when it 
comes to gas mileage. So while 
you're holding on to the road, you 
can also hold on to your money. 

And both offer plenty of room, 
with plenty of options, like power 
windows, power steering, AM/FM 
cassette tape deck, cruise control. 
The works. 

But the best option of all is 
deciding what level of traction you want. 
Greater. Or even greater. 

SUBARU@-_ 
INEXPENSIVE. AND 'BUILT ,,

TO STA HAT WAY. · ~ ... 

And stopping is exa~~~ ~,:· :t~ ~~l~ii~~ilctlyiw y~;·
, can'f dcisometir:nes. · 



Event Queue-------------------------------­
/11Jy lJ·N 

Controlling Electromagnetic 
Interference, Hyatt Hotel at 
LA Airport, Los Angeles, 
CA. This seminar is spon­
sored by Electronics ma,ga­
zine, a McGraw-Hill publica­
tion, and is designed for elec­
tronics industry professionals 
who must make technical or 
cost decisions based on an 
understanding_ electromag­
netic interference. Topics of 
discussion include intersys­
tem problems, designing 
against environmental noise, 
how to determine the best 
frequency for a given applica­
tfon, and the structure and 
use of in trasystem elec­
tromagnetic compatibility 
models. The fee is $595, in­
plant programs can be 
arranged. Contact Ms. 
Barbara Bancroft, McGraw­
Hill Seminar Center, Room 
3112, 305 Madison Ave., 
New York, NY 10017, (212) 
687-0243. 

/uly 18· 22 

The Fourth General 
Assembly of the World 
Future Society, Sheraton 
Washington Hotel, Washing­

ton, DC. The conference 
theme is "Communications 
and the Future." All areas of 
the communications field 
from telecommunications to 
interpersonal communication 
will be covered. The impact 
of new technologies on 
society will be explored. Con­
tact the World Future 
Society, 4916 St. Elmo Ave., 
Bethesda, MD 20814, (301) 
656-8274 . 

/uly 19-21 

Summer Computer Simula­
tion Conference (SCSC ), 
Marriott City Center Hotel, 
Denver. CO. The SCSC 
covers all aspects of com­
puter simulation methodolo­
gy and applications. Tech­
nical sessions and presenta­
tions on mathematical 
methods, model design, 
simulation languages, and 
validation techniques will be 
featured. Information is 
available from Harvery 
Marks or Philicia Marks, 
Transaction Technology 
Inc., 7648 Capistrano Ave., 
Canoga Park, CA 91304, 
(213} 346-5376. 

luly 21-2J 

The Computer: Extension of 
the Human Mind, Eugene 
Hilton Hotel, Eugene, OR. 
Sponsored by the University 
of Oregon College of Educa­
tion, this conference will fea­
ture workshops, speakers, 
and presentations on the use 
of computers in education. 
Topics of interest include pre­
paring teachers to teach with 
computers, the ethical and 
social issues associated with 
computers, and how com­
puters assist learning. The 
conferen ce fee is $95; 
students enrolled in the 
university's summer session 
can register for $55 and eam 
a single credit hour~ For addi ­
tional information, contact 
Judy Ohmer, College of Edu­
cation, University of Oregon, 

Eugene, OR 9?403, (503) 
686-3405. 

July 2S-J1 

Family Computer Camp, 
Clarkson College, Potsdam, 
NY. Each member of your 
family can gain skill with 
computers while par ­
ticipating at his or her own 
level {beginner to expert) and 
age group (ranging from age 
S to adult). Among the topics 
to be covered in laboratory 
and lecture sessions are 
BASIC programming, word 
processing, graphics, and 
home and recreational com­
puter use. Additional details 
are available from the Con­
ference and Information 
Center, Clarkson College, 
Potsdam, NY 13676. (315) 
268-6647. • 

In order to gain opurnal coverage of your organiza:1on's com­
puter conferences. seminars. workshops. courses. etc. nouce 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications. POB 372, Hancock NH 03449 Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section 1f it is sent 
to us far enough in advance. 
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Scotdi Diskettes 
Re1y on Scoteh• diskelles to keep your varu­
able data sale. Dependable Scotch diskettes 
are lested and guaranteed erroHree. The low 
abrasivity saves your read/write heads. 
i hey're compatible with most diskette dr i~es. 

(800)235-4137 


._ -

Cloa!e< rnqwfes 

..,..,,, d 

Ci: LEO ELECTRONICS, INC. 
8921 S. Sepulveda #208 

· Los Angeles. CA 90045 
(213) 641·310 1 (BOO) 421-24 18 

WHY PAY MORE? SAVE MONEY! 

LOWEST PRICES ON PARTS! 

MICROPROCESSORS 
NIOA-CP\J 550 
8080A 2 2S 
8085.A. 7.00 

TERMS; C1*I!. Vosa. f>'Hle•earG ~· '°' c 00. 
US Funds onl~.Ca11forn.a Reskren15 aad 6'!6: Sa•esTiu 
SHIPPING: A<l<I S7.CIO '°' Grouno SS.00 lot"" 

ALL MAJOR MANUFACTURERS 
ALL PARTS loo<lb GUARANTEED 

REGULATORS 
2708 26Cl 

EPFIOMS 
7805 .75 
7812 75 

27 6· 11350nol 650 
2716 •.00 

7815 75 
T~S 2716 600 7905 .as 

7912 .85 
2532 1200 
2732 0.00 

7915 85 

RAMS 
4 11 6C~00n•I B/1300 
4ll6C1Wno1 8/16.00 
21 1 •t200n•I 8/18.00 

Clrcle 297 on Inquiry card. Clrcle 320 on Inquiry card. Clrcle 236 on Inquiry card. 



BYTE'S Best 

(]sllaP List 


Ciarcia's Circuit Cellar, 
Volumes I, II, & lll 

by Steve Ciarcia 

Collections of Steve Ciarcia 's perennially 
popular columns from BYTE Magazine, these 

three volumes are sure to please home computer 
users and electronics hobbyists. Volume I 
includes power conversions , programming 

EPROMs, remote te rminal inter facing, touch-
input video display, and more . Volume II, 

focusing on projects which interface the personal 
computer with the home, features useful applica­
tions such as a computer-controlled home securi­
ty system , computerized appliances, input-output 
expansion for the TRS-80, and even a computer­

controlled wood stove. Volume IJI offers low-cost construc­
tion projects such as an ul trasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 

Build Your Own Z80 Computer 
This complete guide to building a working computer offers 

engineers, students, and hobbyists an exciting alternative to buying a computer . With clear 
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 
based on the Zilog Z80 microprocessor. The finished product fea tures a 1 K-byte operating 

system , serial and parallel ports, hexadecimal display, audio casse tte mass storage, and easy 
expansion to include a video terminal. 

Please send 

_ _ Cfarcia ' s Circuit Cellar, Vol. I $8 .0 0 Call Toll-Free 8001258-5420 
_ _ Ciarcia ' s Circuit Cellar. Vol. II $ 12 .95 

__ Ciarc ia's Circu it Cellar . Vol. Ill $ 12 .95 


__ Build Your Ow n Z80 Computer $ 1 5. 95 


Name~____________ ________ _ _heck__~losedC_~~ Enc~~~'------~~---~-~-~~ 

Bill Visa / 
Address M asterCard ft 

City State Zip Ex.pira t ion Date 

Please add . 7 5 per book to cover shipping cos t . E~II 
lllJ( l~!'JI 70 Main Stree t Peterborough. N.H. 03458 

85 
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ATARI HOME COMPUTERS 


-"'. 
ATARI 

--­ ---------------­________ ..., __. ....... _ _,_ ______ .., __ ...,_ 
---- ­

ATARI soo 

16K $679 
32K $749 
48K $819 

• 1 O Recorde• $7500 
810 Disc D•rv S449.00 
822 Pnnle• S<6900 
825 Ptm1e1 S62900 
630 Modem $15900 
820Pt1nle< S26900 
6501nte1 1ace S16900 
New D~S 2 System S29.00 

PACKAGES 
4'!1 Enre1:a;M: $83 00 
•62 Educalo• S1J000 
•83 P• og1amme• S57 DO 
•8• Communicator .S34400 

ATARI HOME COMPIJTER PROGRAMS 
Home O ll ic e 
CX•O• A 1 ARI WOIO Ptocessor 5119 00 
cxs102 ca1cu1a10• s~oo 
cu 12 Dow Jones ln•es1ment Ev~lua101 $9900 
CX• 09 Grapn II JoySl•C~ oohonal $17 00 
CX41()4 Ma1l1ng LISI s2000 
,CX • • 15 M0<tgage &Loan AMlys•s $13 00 
CX405 Personal 1'10anc1a1 anagemen1 Syslem $~900 

CX410JS1a11511cs 1 
CX8107 S1oci.. Analysis 
CXL•015 Teleltnk 1 
Home Study 
CX• 101 An ln.,tar.on 10 Programm•"9 1 
CX4106 An ln••1Bhon lo Pro9r3mm1n9 2 

.CX• 107 B1o•hy111m 
Conversahonal languages 1ea ) 

CX• 7 1 Ener Qy C1a1 
CX• 114 Eu1opean Countr•es & Cao11a1s 
CIC• ICl8 Hangman Joys lick 0Pl10na1 
CX• l02 1<1ngoom 
CXL•007 Music Comoose• 
CX••2J Scram uses 1ovs11ck 
CIC.4 1 i< sra1es & Cao11a1s 

CX• 110 Touch Tyo•nQ 


Home Enlet talnmenl 

PAC MAN 
Centipede 
Caverns of Mars 
CXL•013 As1e101os 
CXL•OO• Basketball 
CX• 05 a1ack1ack 
l.X.L•009 Comoule• Chess 
CXL•01 M1ss11e Commano 
CXL•008 Space lnvade•S 
CXL•01 1 Stor Ra•Oe<s 
CXl•CHl6 Super Bteill-Oul 
CXL4010 30 Tic.Tac Toe 
CXl•005 Video Easel 
p,ogramming Languages and Aids 
~Xl4003Assemo1e r Edi tor 
CXL4002 ATARI SASIC 
CXB126ATAAI M1c1osol1 BASIC 
CXL40t8 PILOT 
CX•OS PILOT 

$2000 
$20.00 
S23CO 

$35.00 
$35.00 
$32.00 

SJ500 
S27 00 
$1300 
$3300 
S3500 
SJ500 
$4200 
$33 00 
$27 00 
S2• 00 

S4100 
$47 00 
$?000 
S7200 

$10500 

ATARI 400 
16K. $329 
32K. $478 
48K.. $555 

CX30 PoOOle 	 $18 .00 
CX.40 Joy Sli c S 1800 
CXSSJ 16K RAM S89.00 
M or. role 16K RAM $75.00 

ICrOl! 32K RAM S15900 
Ramd•S P28KJ S53900 
lnleck4BK Bo31<1 .. .. .. • • • • .. S'49.00 

One ye1t e•lended warr1nly . •.... . . . ••.•• , , , . - SS0.00 

THIRD PARTY PROGRAMS 
ATARI Program Exchange: 
Eastern Fronl ·41 
Avalanche 
Ou11aw 
747 L ~m:l111Q S1mutalton 
0aoe1 
Dog. 0~1e 
Downhill 
Auack' 
Black1ack·C<1s.no 
Rever5' II 
Oomtna11on 
so111a1e 
01S F'1we1 
~1,,Jpe:•sorl 

Oala Management 
Chameleon 

............ S26.00 
S20.00 

.• 526.00 
. 520.00 
. $26.00 

SJJ.00 

.. s 110.00 
$169.00 
$10900 
SU SO 

• $2•00 
S2900 
124.00 
$ 11).00 
$1850 
S22.00 

SJ100 

S3400 


. $27 00 

S2900 
SJ9.00 
SJ200 
S27.00 
S'2400 
$3000 

PRINTERS 

Cen1ronocs 739·J ••••• S6t9 .00 
Cenl1on1cs 739·1 . . SS19.00 
D•atllP 630 Special S1799 00 
Epson 

MX70 $35900 
MXBO 1459.00 
MXBOFT Call 
MX100 Call 

NEC 
8023 . SS4900 
7?30 Call 
7720 Call 
7710 . Call 

Qk1<1a1a 
B2A S49900 
83A $76900 
S4 SH2900 

Cdon S1 a1wt••~t 
F IO.•O CPS ............... . ............ . $\~69.00 


F1Q.55 CPS .................................. Call 
Page< T•9er 

«SG 	 $69900 
•60G S899:00 
!)60G SI 12900 

Talley 
8024·7 $ 399,00 
8024.1. $162900 

MPC Appte Pa1a11 I Bo3td & Cable ....... . . $69.00 


~===­

T1-99/4A s299 

PHA :>IOOR F MoO.i•a10• 
J.IHP \60() fe1e.P"O""" Coup•ef 
PHP 1100 RS 232 Accesso"es ln1e"ace 
PHP 1800 01sk 0 ,,we (.'.:onuoner 
p1-10 1L.50 015 Memo1'r Ou"-'e 
p ... J.> noo 1emorv E•Oa~S ·O~ 1J21\ F'IAM1 
PHP, tOO Wired Remo1e Con.1ione1s1P.a1•1 
32K E•oansion 
PHP Prinler Soll<! Slate 
PHM 3006 Ho'Tle Financ.at Dec1s1ons 
!'HM 3013 Personal Recor<! Keeping 
PHO 5001 Madin9 L •~I 
PHO 5021 Chee boo~ anaoe• 
PHM 3008 V1Cleo Croess 
PHM 3010 Phys.ca• F11ness 
P HM 3009 Foo1oa 1J 
PHM 3018 V1C1eo Games A 

PHM 3024 lneloo• So<:ce• 
PHM 3025 M•nO Cna11~noe•s 
PHM 3031 lne Anac 
PHM JOJZ B1as10 
PHM 3033 Black raclo; an<) Pok a• 
PH~ 303• Hyslle 
li'HM,J036 Ze•o Zap 
PHM 3037 Hangman 
PHM 3038 Connecl Fou• 
PHM Jll39 ~a !lee 
Tomostone Ci ty 21st Cen lury . .. • • .. .. .. .. 

I 	 Munch Man . ..... _.... . . . • • .. . . • . . . SJ4.00 
TllNVAOERS ••.• _ ............ . ......... ,, $3400 
CAA WARS .. . ........ .. ............ .. _...... 534.00 

S4J. 00 

Sl19.00 

$1 7900 
$23900 
SJ8900 
$319 00 

SJ1 00 

SJ2g 00 

S319 00 

S26 00 

UJ 00 

S60 00 
$1 8 00 
S60 00 
52600 
S26 00 
$<?6 00 
$26 00 
S22 00 
S3500 
snoo 
$22 00 
S22 00 
$18 00 
S 8 00 
SIS 00 
S22 00 
S3•.00 

All Items subject to availability and price change. 

computer mail order west 
CALL TOLL FREE BOO-648-33 11 

Franco 
Habla IN NEVADA. CALL (702) 588·5654 
Espanol P.O. BOX 6689 STATE LINE NEVADA 89449 
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Fh~ HEWLETT 
a:;~ PACKARD 

51999 

00 C o lLUT1n Pnnter 
I-IP • 125 
HP• 83 
HP • B5 161< Memoty Module 
5• • .. Dual Masier Disc Oflve 
NEW' HP•B7 
Ho rd O:s• w1F IOPPY 
Haid O•Sk 
•Sweel Lips P1<i11er 

HP•41CV Calculator .. .. 
•1 c 
11 c 
12C 
34 c 
:iac 
HP • 41 P t11"11Pr 

HPIL CALCULA TOR P~RIPHERALS 
•L Modua• 
D•Q• lat Casseue 
?11n1er~P1011!r 

Caro A~acle r 

O 11ca1 War>d 

S79900 
$199900 
$1699 00 

S169 00 
S1929 00 
l;l99900 
S43<9 00 
534•0 00 
5 149 00 

$249.00 
S189 UO 
Sl1900 
S12900 
Sl 1700 
$11900 
$3•0 00 

SHl4 00 
S.449 00 
S• 900 
s16d 0\: 

S9900 

ftt/EC 
B001·A .......... . S.669.00 

eo31 $669.00 
6012 S5•9.00 

-----------------------. 

Disks 
M•xl!ll 

MD I !box 01 101 ............. .. ............. S3600 
MD I (box ol 10) ............... , • • .. . • $46 00 
MFD 118 ") . . . .. .. .. .. • .•.....•. , • . S44 00 

Ml'D I (8" Double Dens•ly) . • ••••.•• , • .. • • . • S54.00 
Syncom (box al 1 OJ . . • • • , • • • • • • • S29.00 

Apple 
Call or avallabili1y and prices 

on all Ap piecompol e rs and periphe'ais. 

Monitors 
Amde• 12- 8&VJ 

12'· Green 
13·· Color . 

NEC 
12" B&W ..... .. .. ... ................ 
12" COIOf ,........... • • • . • . . . . • 

I 10" Color 

S129.00 
S139.00 
$Jd900 

. ... S169.00 , 
, S33900 

S349 00 

(&commodore 
BUSINESS MACHINES 

SO F TWAPE 
Woro Pro 5 Plus $313 00 
Wo1dP•o4 Plus $29900 
WmdProJ Plus $19900 
Commoelo•e Ta. Pat age S5B9 00 
v~s•CDIC 516900 
Mea•ca1 81lhno $449 00 
TM Sou•ce S89.00 
OZZ lnformahon $ys1em S2B9.00 
Dow Jone5 Porllol10 $ 129 00 

Pasco S23900 

Legal Time Accounting S.:4900 

Word Craf1 BO SZ8900 

Po..-1er S79 00 

Soci<eVi"Me S2000 

J1nsam SCall 

MAGIS S Coll 

Trte Ma.rtager $20900 

Sotlrom S129 00 
Rea1 Es1a1e Package S799 00 
BPI ln• etllOfy Conlrt>I $3\9 00 
EIPI Joo COSl •~Q S3 19 00 
BPI Payrol SJ19 00 
8P1 Gi.1' ..,.e'd L_., tC:"'" SJ?9 00 
Creati•e I SAM • .. S79.00 
Crea1t•e General Ledger S229.00 
Crea1ive Accounls Receivable S.22900 
Crea11ve lnven1ory . $229.00 

VIC 20 $259 
COMPLETE 

VIC 6 Pack Psogram • • •• , ••.•• 544.00 
V1C ~ Commo<IOre Dal asseue • . • . • . .• S69.00 
VIC 1540 Disk Drive . • • . • • • • • . . • . • ••.•••. S499.00 
VIC 1515 VIC Graphic Pi;ntet • . . • . Sl39.00 
VIC 1210 3K Memory Expander .. . • • . • .. $32.00 

VIC 110 6K Memory Expandar . . . • . . .••••• S53.00 
VIC 1011 RSn2CTerminal Interlace ... .•• .. S43.00 
VIC 11 12 VIC IHE·488 lnlcrface . . . . • • . . . S86.00 
VIC 121 1 VIC 2.0 Super Expandm .. • . . . • • . • . . . • S.53.00 
VT 232 VICTe1m I Terminal Emula tot .. .... • , S9.00 
VIC 1212 Programmers Aid Ca<lridge .•...•...•• S45.00 
VIC 1213 V!CMON Mac ine Language ~ oni101 •• S45.00 
VIC 1901 VIC AVE GERS .. ...... . .. • . . . .. .. S.23.00 
VIC 1904 SUPERSLOT • . • . • • .. . • .. • .. • . • snoo 
VIC 1906 SUPER ALIEN .. ••.•..•... S19.00 
VIC 1907 SUPER L AN DER . • • • • .. • . • . . S23.00 
VIC 1%8 DRAW POKEA . . .. . . . • . . . . . .. •.. S2100 
VIC 1909 MIDNIGHT DRIVE S2300 

CBM 8032 

51069 

4032 
4016 
6096 Upgrade Kil •.. 
Supe• Pel 
2031 
6050 
4040 
8300 rLener Oual ily f 
9023 
4022 
P•' 10 IEEE Cable 
IEEE lo IEEE Cable 
Trac101 Fn&d for 8300 
8010 ,., ooem 

$96900 
S76900 

. . $399.00 
S1599.00 

552900 
S129900 
S96!!.CIO 

$ 1799.00 
$769.00 
S59900 
$3700 
$46.00 

S2•000 
S229 00 ' 

\ 

Terminal ........... . .......... .. . ..... , •... . S13.00 
Un Word ..... .. . ........................ $ 1300 
Gra lix ~ enagerie . ,, ...... ... .. .... . . . . .... .. S 11 .00 
VIC PIGS • .. • • .. .................. . .. $1S.oo 
Tic e• Tape . . . .. .. .. . ................ S1 J.OO 
Banner Headhne1 ..••.• . .•..•• .•• •••.•. , ••. Sl:>.OO 
RS 2J2 •.•••••.••.••..••••. . • ..... • .. •...... . S39.00 
VT 1Cl6A Recreal•on Pack A • . • • • , .. • • ...... S44.00 
VT 107 A Home Calculation F>acl< A .....••.•• $4d..00 
VT 164 Programmable Chotac1&r1Grnmo91apt\lcs S12.00 
Household Fmance . . . • • ..... •• 527.00 
VIC Games . . . • . .. • . . • • . , • .. • . . • . . . . • • , . S19.00 
VIC Home lnvenlory . . • , • . • • . .. • • .. • .. • S 13.00 
VIC RecrEd II .. • . • .. ' . .. . . .. ••••••••.. ... s 13.00 
Vt. 10 1 1n1roduc1 lon 10 Computlng , .. .. . . .. .. . . S19.00 
VL 1021n11 oduc t1on to BASIC Program ming . •. . $19.00 
VMI IO VIC 20 P1ogrammers Reference Guide ••• S1~00 

ln·stock items shipped same day you call. 

No risk , no deposit on C.0.0. credit card or phone orders. No waiting period 


tor certified checks or money orders. All prices shown are cash prices, 

add 3% !or Master card and Visa. Pre·paid orders receive free shipping 


in the continental United States. 


Terminals 
01e~1deo 

910 
912C 
920C 
~ 

Call 101 comooters 
zennn Zl9 
Adds 

S579.00 
569900 
$749.00 
S93900 

S7d9 00 
$54900 

Nev. & Pa. residents add sales tax. 

Modems 
ova1ion Au10 

D Cal 

Cal 


Hayes 
Smart 

Uvo<mo•e Sia r . . . . . • . . • . . . . . . . 

computer mail order east 

CALL TOLL FREE 800-233-8950 

INTERNATIONAL CALLS ANO IN PA. CALL (717) 327·9575 

477 E. THIRD ST., WILLIAMSPORT, PA 17701 

S239.00 


S15900 


S2:l9 GO 

S l t900 


Patricio 
Habla 

Espanol 
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CHEDIT 

A Graphics-Character Editor 

Define your own character set for Apple Pascal. 

Apple's Pascal system provides the 
graphics character set SYS­
TEM .CHARSET, which is 
manipulated with the TURTLE­
GRAPHICS procedures WSTRING, 
WCHAR, and CHARTYPE. These 
procedures allow you to employ 
limited graphics text on displays 
when the various hardware modes 
(text only, graphics only, and partial­
ly mixed text and graphics as de­
scribed in the manuals) are insuffi­
cient. However, no presently sup­
plied program allows you to edit the 
character set. Therefore, you are 
stuck with those characters defined 
by Apple, as nice as they may be. 
Herein lies a remedy . 

The CHEDIT program allows edit­
ing of Apple-format graphics char­
acter sets (see listing 1). Although the 
program is easy to use, it has a num­
ber of idiosyncrasies because of its 
short implementation time. It is not 
entirely orthogonal and does not con­
tain bulletproof input procedures . 

The format of CHEDIT is loosely 
based on a program of the same name 
written for the T erak 8S10a micro­
computer by Keith Allan Shillington. 
His program was reasonably fast 

Jeny N. Sweet 

30 Willow Tree Lane 


Irvine, CA 92715 


because it used all kinds of UCSD 
Pascal magic and byte-manipulation 
intrinsic procedures. However, there 
was no documentation available in­
ternal or external to the program, 
making it difficuJt to understand. In 
contrast, CHEDIT is quite sl.ow in 
spots, but quite easy to read and 
understand. 

Execution 
Because the program uses TUR­

TLEGRAPHICS procedures, the SYS­
TEM.LIBRARY must be online when 
CHEDIT is executed. In addition, 
since the program makes use of the 
SYSTEM .CHARSET file for 
prompts, it too must be online. If you 
are using a nongraphic display (e.g., 
an 80-column CRT), make sure that 
the graphics-output device is hooked 
up (i.e., your TV set}. When every­
thing is in order, execute the program 
(enter X followed by CHEDIT) . You 
are confronted with the prompt IN­
PUT FILE. Then, you must give the 
name of a file containing a graphics 
character set. Initially, this will prob­
ably be SYSTEM.CHARSET. You 
are then asked for the name of the 
output file. I suggest something like 

TEMP.CHARSET for starters, unless 
you have something specific in mind, 
like APLCHARSET. 

Once these preliminaries are out of 
the way, an 8-row by 16-column 
character menu is set up in the lower 
center portion of the screen, an 8-row 
by 7-column editing pallet is set up in 
the upper right-hand portion, and a 
new prompt appears in the upper left­
hand portion. This is your cue to 
select a character for editing (see table 
1 on page 440) . . 

Character Selection 
The prompt at this stage is 

ABORT, QUIT, MAKE CHARAC­
TER. The appropriate replies are A, 
to abort the program and editing (you 
are asked to confirm this with Y or 
N); Q, to terminate editing and save 
the result in the output file; and M, to 
perform character selection and edit­
ing. 

Once you have typed M to make a 
character, the prompt ' .' ACCEPTS, 
UP, DOWN, LEFT, RIGHT appears 
accompanied by a flashing cursor 
that is placed initially in the upper 
left-hand corner of the character 
menu. Two methods are used to 

Text continued 011 page 440 
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Circle 283 on inqu fry card . 

GETS FILES ACROSS! 

Wilh REFORMATTER disk u1ili1ies you can read and write 

lllM '740 and DEC Kr-11 sinj\lc density formancd diskcncs on your 
CP/M sr.;tcm. 

REFORMATTER enahles you to access lar11e system datahases, 
impro1•c dala cxchanj\c with nlhcr orR:miza tions, incrca.o;c program 
dMlnpment capahilitl l"S, and use your micro in di~trihutrd procr.~sins:. 

REFORMATTER programs rea1ure hl ·direclinnal dala 1ransfer 
and full di rectory manipulation. ASl.11/El\CDIC conversion provided 
wilh C:PIM-11\M. MPIM If is now fully supported. 

Program Daill.Sheets, Appliauion Guides. and Machine l.ompat.­
hili1y Guides availahlc. 

Each proj\ramS249.oo rmm s1ock. Specify CPIM ~ 11\M or 
CP/M- DEC. Order from MicroTech Exports, In c., 46 Hamilton 
A."e.. Su ite Z. Palo Alto, C 94.\01 0 Tel: 415/.'24 ·9114 0 TWX: 
910·3 0-745 MLIH·AIJOS D Dealer and OEM discounts availahle.

• 

Clrcle 287 on Inquiry card. 

DEC LSI-11 
Components 

Dependable service 
at discount prices 
Domestic 
a nd Export 

m•n•
Larnpu1er 5upp"ers,~n5:. 
25 Chatham Rd., Summit. N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

© Mlnl Computer Suppliers. Irie. n 1979 

1111111111111 111111111111 

TERMINALS 

*ADDS* r2LWJ!ill.•j•; jl!!ll.fl§ 
VIEWPOINT -r:,~ 

$411.00 ~ 
f/IC10RfIQ 

120 

COMPUTERS12 

ATARI " 800 T"'1.C. 

llASTH COMPUTERSYSTEM 
400w / 16K *3!i0.00 
800w/16K •i!99 00 

*aooComputer w/4BK 

•'~ sa2s_c)() 

ll~~lil~SU~~~l~.H!~5~;J ~:~:~~~~~.~~~: 
ow. o. ·e10-- .- : Miulo Com~ 32-!iOREAL- TIME CLOCK A..,..,.d."411)'- 8200 • S<.pB<kOu1DISKETTE CAlENDAA ! MSM 58321 -lol P< I '>l&.9S · A.._.,_Edll .- 49j)O«SALE» 
JoySllok{P<Y St.at R;hde.o- <19'<' 

Wabash: httM'd 	 3;!~ RAM- 17!l95 : .,.......11..11- 28"' 

1--.. .,,~ 0.1•, ..... .. 
·o.,011-.- Basic C..-L- 4900 ' t:l>H• " 32!"' 

·a..6'*"-.ct


s}4-lll1 
$24.90 · ~111 o..... -t1 MONITORS•Binch­ 11.45'i . I A~ 

"'J.._..s.. ~ ... l'\C' ZENffH[j)SS ISO :More Avail. 121n.15MHL 
· 11"t1 • 1 Srlf'I•• 

J.c.s. m"J2 N.e.Kh.f 1u•c~aQTY. PRICE AVAi 
12fn.18MHz 

AMOEK fllSPECIAL 12.in.12MHz_ 

~= II S1r1" 11 l 1 r.rrt1 nu •~ 
,.,',,;.~ ••tr: THE MPO 117 
~::y."r:I'rh ~"u't~:.rn:~i~:.T. 
!llDn-- roll.cl - too1rc• 

HS.95 '19.50 
MM5060 - 35e ..liiiiiiilll..___lllllll_ 

MC6300-'7.75 Bare Bone•APPLE 11 
MC6802 - ' 1495 W/0 Keyboard 

MC6850 4.50 WIO Pwr. Supply $450 
MC6821 \i.95 ~~·~ • 

COMPONENTS 
74U ~UllU 

J4L5fl;J JO 1• 11..S-•H 05 
7-4L~OJ M 
1~2&. 

14•L5H )II 76tS•69 •H..,
••74L5i00 14L5'70 I 5c$ 

M L $0.&. 2:<1 
J~ 24 

761..S.8• 7.tl.5H".& M 

t•L5.05 74 1.u~a:1 14LSl15 M 
74l.SPJ 14L5tll0JIL506 lO .."' 74LS95 J.C LSUU 90'4L50I 21!1 "" 1..t5•Dl 14111.S,.,. 1 10 

'11•-lSn ,." "' "" U:UIO 
U L 51011i 30 14l52"40 90 

HLSU 13 7ilLSU2' •O t~2•• ... 
7USU.l co J4L-$2.H 05 

MLS1.. 
MLSl:t .... 74·L5U4 .. 1..-t.S20 15:. 
?.41.510 u l"•11..Stt2 •O l-.S1•1 100 
l4l$21 7U~l:Zl 11ll:Z4'9.. 1.10.. J.4 $1:15 ."' UL.$115, ·"" Ht.UO, 

J4L5it26 .•"" JALS~ ....8014l.S.2t u 
'Ml.$•)1 1•LSUt 

ML5J0 2• '°?• L.$79 l1 
Jc.1.SlJO ~ 141.SU.t 

es 14LS2'S9 I lS?llllls.l~ '"'"s"e ..,14.LSl'.39 es 7•LS:260k '1.$J7 "50 t1111U1•"' uo t•U2'1'' \$07ALS.Jll 32 
111,.$ 51 10 1'.L$:J'J.S 300 

t.tLS4e 70 
MLS42 !IO 

7.US,U .70 5074L5219' ,,.7•U,..$1S1 70 7-'lSHJ

" 7HS1!i8 10 74LU7) 90741,.5S1 
t•l5$$ J5 
7'l514 .35 U l,,$tf51 1:H$ 314 ,~ 

7•LS"U .u UL.s.371 141J141U1$ ."8 "' 
1 1111 l5t6) es 

14t.S1t 
hl.571!i .31 

t&L-S lCI• ~·"' 
0YNt.MI( ....... .ti 


1400 50ht5.,17m 
1 .I, , 14 0rp ~~ 
74 -~~ ~74 :18·'B 1.1~1741 .1 1ffi .55}"' - I ii~i 1"I 
m :3 m~7414 .45 • ~ ::ii.

74!1 24 74" 
1• -~· 74 
74 . 8 74~74 30 14 174~ ·JS 741 7 

.4~~ .1€ w 2. 

7 l 74145

.1• ~ti 74,44r ._, ,.

-~ 
,~ 

44 ., 741 .4

l~i . J:ift!: _ 721I 
-11 

J4H . ,.,,. ~-74 .. I 74 ti,. ! ·'S 143\\14 	 .I 


1•5 Hll•U 


1•500 1"-SM 110 
1..so1 1'$1~:m 200•• ~yg tl:l&- ~·,. ... 

'164 200..· 950 t•503 .38 7d•J2 110...... 74S1l)S
tdO• .es•• ,,.••14514 0 
10$06 40 ,.SIH 11$ 

sr..mc RAMS 
1'4$'!0 ... 745H4 ... 
14$151m ~ ti ::~ i&:: ...... 1•S17' .. 
7-45:rG 14511!11 4.00,.m:l 200Hs 1SI'} 1 :~·~. Tdn 1..s1•2 .... 

1<$ ... 
1•$)1 • .~n 1•$2.0 ;)50 

t<M6116 2000.. II ~ 4 ,1050:0 74S.JO ... '50 
w osc 11115"51 1..52-1 .. ........... ..."' 145411 0..0an• 100 

MORE 1.t5U ... u,s..n .....Jiil. ISCBUI •20 	 000.....,,_. ... ,.... _ 

fl21Z U!S [ll'lltOM-5112•0 180.,.. .,,.... 1tO;u 9' 
UPOJ" tit..llS

..~ 	 1101 ., 'U 113 H11.a 
MC WOO '· :noa 7 l!il!5o llfJ !Su .. "' AV$ 101)A ) 00llol(;;IJSO U.!i :U t6'$Y1 $ 00 II• ,$0 N 
MCtl5.9 TM.527'6 6M 8f8 OOu 

~·· t 41!11!1 H 
1419 M _YC14~ 	 1'131($¥1 10~ 11~9 25 ... '"' MC.&&Ol 14 .~ l M... uo t-..:S:2S» n 50 lllJO 2!...• 

LM"'° '40 
LM'65 

u:Ctf211 .tH 
.ti4iC6150P 4..SO.. 

LM74 1 2-S 	 I. c. 
ILM11 10 2.90 
LM I.BOO 1'iS SOCKETS 
l._Ml.8;39 ... 

D • ·I 
a 'W)r•..:O 

CPlJ°S ' 101$ .)0 'Ml 'OtUO"'"" il)tS'l'O 'O'UO•ooe lO 
uo 8!t0 181:1 11()16.10 ,. IO'l iO 
ZIMM e oa 14HJ. O'i lV ~ IQl';z PO 
UOAJllCI 100 '°"'210 n q:z.10 
8101 &OD """' 'IC)l1.) 10 24 11)1210 

l'CH<I 
11ii118 llCll"IJ,lQ to 1QQIO 

6501& ,, 00 ·­ °""10 a o l...oo- ""' -W:-YOO 115 
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Circ le 295 on Inquiry card. 

$SAVE$ 

CALL MBC•• •(,103) 31.t .1'117 

Mainframes 

ONYX C8002 
2561< l 0 HEG HD SH990 
• • 20 MEG HD Sl6990 

ALTOS SYSTEMS 
ACS 8000-2 l MEG FD 52990 
ACS 8000-6 14 MEG HD, S8990 
ACS 8000-10 10 M!:G HD 56895 

COMllODORE 
C£1M 9000 SUPER PET Sl699 
CSM 8300 LETTER QUAL!TY S1990 
CSM 8023 (ll2COL,l50CPS)S 799 
COM 8052 2 "IED re Sl 750 

H£WL£'l'T·PACK~RD 

HP-87 Sl995 
HP-85 52190 
llP - 83 Sl790 
HP-125 52190 
HP CALCULATORS - 20~ OFF SSS 

XEROX S YSTE:lis 
810 5 1/4 FLOPPY SYS 52395 
820 B • FLOPPY SYS 52990 

NORTH STAR 
HRZ-1Q-6~K-HDS SAVE 51600 SSS 
ADVANTAGE 64K-QD S33SO 

JNTE:RT£C SUP ERllR"lN 
64K-DD S2975 
6~ K- Qll 53380 

DISKETIS 
SINGLE SIDE (BOX or 101 524 .so 
DOUBLE SIDE IBOX or 10) Sl5 .00 
CABLES- RS232 M/H 6 • Sl 1 .9 5 

Mir 	6' $18 .95 

Printers 

OLYMPIA ES-100 TYPEWRITER 
WITH,RS - 232,PARALLEL.IEEE 51250 
JDS PRISH - 80 (200CPS I r/T S 999 

PRlSM-80 COLOR $1350 
S60G - 132 51090 
PRISM-132 COLOR f /T Sl690 

CENTRONICS '39 - 1 S S60 
739.3 s 675 

OKIDATA MICROLINE 82A S q9S 
MICROLINE 83A S 749 

EPSON MX-BO,HXBO - f/T.MX - 100 SSS 
JN STOCK INCLUDING CAROS&CABLES 
ALWAYS COMPETATIVELY PRICED SS 
C. ITCH f - 10 40CPS Sl490 
OIAB~O 630 S1990 
NEC SPINWRITER 7710/7730 $2590 
NEC SPINWRITER 3510/3530 51950 
NEC SPINWRITER 7720 KSR S2890 
ANAOEX 9500/9S01 $1225 

AoOVE ITEllS llAY BE ORDERED I!\' 
MUL OR PHONE. f' ,,CTORY SEALED, 
MANUfACTURERS WARRANTY INCLUDED 

--- --PRICES SUBJECT TO CHANGE- ---- ­

Multi-Business 
Computer Systems Inc. 

28 ltARLBOROOGR STR!£'!' 
PORTLAND, CONN . 06480 
TWX/TEL!X 710-428-6345 

Listing 1: The CHEDIT program listing, designed for the Apple 11. Tlie program re­
quires 48K bytes of memory, the Language System card. and the Apple Pascal package. 

{,oS+) 
pro9ram MakeGraphicChars; 

(v rsion CJ), Jun 2 1, 1961 by Jerry S w et) 

u5es TurtleGraph1cs; <kindly provided by Apple Computer s , Inc.> 


const 	x m i n = 0; ymJ.n • O; ><max = 279; yma>e 191; {&er n p r m t r'll) 
xboxcorner = 216 · ybO KCOrner = 119; < "P lod d ch<>ract r bo~> 

HellFree~esOver • false; 
CnarRcws • 6; {number cf rows of character s> 
TopRow • b; (tap- most row o~ d i spJay} 
CharsPerRow = 16; <number of characters per raw} 
xblockslze = 12; yblocl<,;lze • 13; ("1oglc3l "" c h.Jr c ter bloc!< "izc!) 
xb max • 11: ybmax • 12• <si-c5 loss one) 

title 	e ·Graphic cha r acter gener ator, vers i on C3J, 25-Jun-91 "; 

, typ l 9al$ot = s t o f char; 

onbit .. 0 . . 1· 

block = pac~ed array CO •• 7, 0 .. ~ 7 J .o-f anebi t; 

CbloCk ~packed 3rr.ly [0 .• ybm3~, 0 •. wbm.l• J of oneb1t; 

c harimage a p3Cked array [0 •• 7J ot 0 . • 255; 

Ch r •et • p3cked 3rr3y C0 •• 127) of char!mage; 

Charfilo • f!I of Char• t; 


cal or {fblack, f wh ite> · (turtl graph.ic u5" 'blacl<' and 'wh i t') 
or tho (hari zontal, vertical>; 

va_r 	 fill r .;1rray Ccolo,..-) oT cbl c c:k;; { xp loded char~cte,... "bi t'5"} 

filename, c:num : string; 

icflle cflle, Charflle­
sel x, sely : integer · 


procoduro wr ~ v c ~, v : 1nto9qr); 

{places the turtle at the logical character positi on c~, v• ~ where 


<O, 0> 11' the at the top-left corner of the screen } 

begin 


if x < O then >< ' " O else if x > J. 9 then >< ' " 39; 

if y < 0 then y : = 0 else i f y > 22 then y := 22; 

pencolor (none>; moveto f x • 7, ymax - Cy+ 1) * B> 


end; 

procedure wr (p : s tring; ~, y: inte9er>; 
writu thu prompt pat the logical t C1><t position 1>< 1 yl, unle th 
prompt is null , in which c:ase the screen i s cl ear-ed ~rem 1 i nes x throu9h 
y. ) 


var • ,. t integer; 

begin 


if l ngtt. !pl ) 0 th n begin wrl<y Ix, y); w5 tring Ip> nd 

else 


~Or' i < • 0 to y - l< do begin 

wr x y <O, >e + i)• for j :v I to JO do wchar c• ') 


end 

end; 

pro~odure w~ Cp trlng; "• y intciger> · 

va,..- i : intege,...; 

begin 


·..- <p , x:, y>; for­ : • l ngth Ip> +><to 29 do wchilr' (' 'l 

nd; 


proc dura rd tp : str ing,. x, y ;: int gcr~ vat"' i tr-1n9>; 

<write~ the p r ompt pat thg log •c ~l tex t position ex, y>. then 


reads, character-by-character (echoing>, and returns s) 

con•t b'ft • B; c n • 24; 

"ar C" ~ c:;h ,... 


pn : i nt~ger • 
t : strinr;i C11; 

gtop : e:ool eian; 


begin 

wr <p, ~, y>; pn : • length <p); • :. • ... .. t := .... 

repeat 


read ( keybo ard, c ) • 


stop : • eoln l~eyboardl; 


if not 5top thon b gin 

case ord (c) of 

b ; If 	pn > longth <p> hC1n bog!n 
pn : = pn - t; wr (• •, pn, y>; 
d I tCI < , length <•>, 1) 

nd; 
can be9in 

wr (~ ' , y,. y); wr Cp, x,. y); pn := lenr;1th Cpl; s : = 
end 

end; 
i f l?n ( 40> and "Ot l ord l e.I In Cbs, c ;in)I th n boqin 

t ciJ : = c; s := concat Cs 31 t>; wr Ct, pn, y); pn := pn + 1 
nd 

@nd; 
unt 1 I stop 

end; 

Listing 1 continued 011 page 430 
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Clrcle 96 on Inquiry card. Circle 166 on inquiry card. 

Presenting a C Compiler for 

CP/M-86@and IBM@PC·DOS@ 

That Speaks Your Language! 


The C86TM Compiler offers the most up-to-date 
language available, especially designed for CP/M ·86TM. 
Special features include the C language pre-processor, 
ex ternals, statics, data Initialization, pointers, arrays, 
structures, longs and floats. 

You can't beat the convenience, dependability and 
affordability of the CBSTM compiler, and with no 
assembly step required, it's fas ter than you ever 
imagined! 

The C86™ system includes a linking loader, librarian 
and a large support library. All library source code is 
included, so that you may extend or modify the library. 
You may combine code written in C with code written 
using ASM·86™. 

IBM personal version available soon. 

For more informat ion wri te or call. Dealer inquiries 
invited. 

1 450 Disk and Documenla tion. Computer Innovations, Inc. 

1 
 25 Documentation only. 75 Pine Street 

20 Overseas Airmai l. Llncroft, New Jersey On38 
Te lephone: (201) 530.0995 

C66 rs a l<ademark o Computer Innova tions. Inc.; CPIM·66 and 
ASM·B6 are lrademarks of Digttal Research: IBM and PC·DOS are 
registered ll ademarks ol lnternatlonat Business Machines. Inc.: 

-

START YOUR OWN 

COMPU,TER CO. 


HOW TO START YOU R OWN SYSTEMS HOUSE $.36. 
7th edilion. Novembe• 1981 

wrinen by tne rounder or a successlul sys1ems house. 11'1s lac t· l 11led 220-page 
manual covers virtually all aspec ts or s1ar1ing and epersnng a sma l1 systems CQITI · 
pany II is abundan1 wlln uselul. real-hie samples· contracls. proposalS agree· 
m.ents and a comple1e busi<iess p lan are included In lull and may be used lm ­
medialely by lhe reacler. Proven. lield·tes1ed •Olutions 10 1he many ,problems 
lacing smo ll lurnkey vendors are pfesenled 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULT ANT 528. 
by Le slie Nelsen. ~lh revised ediHcn December 1981 

l ndepe~den1 consul tants are becoming a vl1011y lmpor\anl !actor in lhe mlcro­
compulet lield. r1111n9 the gap betwei>n the compu te< vendors and commercoal/ 
ondusl r ia l use rs. ne reward• or the consullan1 c.an be high: lreedom, more salis· 
l\l'f19 wor and doubled or tripled income. This manual pro•odes CQITiprnhens••e 
background 1nlo1ma1lon and s1ep-by -s1ep d~ecllons 101 those mteresled 10 ex· 
p101e lhis 1ucra1..e Ueld. 

FREE-LANCE SOFT WARE MARKETING $30. 
by B.J. Korires. 3rd @dilton. June 19!10 

wr~•,nQ and selling compus / ,proigtam:s as: an lndepe"dent 1!. a business wnere • 
you can ge• sl:urnd qU1C ly~ w11h ldUe- c;ap1tal 1ny1n,men1 • you can do 1t tul1ume Of 

parl 1lml! • e po1on1iar profits ar@ armost ltm1H.,s. This best·selle r by 0.. Korites 
explains how 10 do 11 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 
by Leshe elson. February 1962 

Turn a small inveSlmen1 in10 a steady. money making bus1nH~ lh.\I aMs $1(),000. 
SS0.000 or S100.ooo lo your Income. De1a1led sian·up. marke11ng andopera1 ions 
plans are incfuded 

Send cMck. money order, VISA, Master Charge or American E:.prnss • and exp. 
dale. Publisher pays 4th class shippmg Add Sl.00 pe1 book lor UPS •hipping 
(USA only) NJ re., den1S add 5'!1. sale• lax. for laster shipment on credit card 
orders c11~ 1201) 783·5940 

ESSEX PUBLISHING CO. Depo 2 
285 Bloomheld A venue • Caldwell, _J 07006 

ORDER: 1-800-547-2492 APPLE HARDWARE 

IN OREGON CALL 

SERVICE: 503-4 79-4150 
SPEC IAL ON APPLE REPAIRS -ALL PRICES PLUS PARTS 
APPLE 11 $50 
APPLE Ill $100 

DRIVES 
SILENTYPE 

$40 
$S O 

PRINTERS 
PERIPHERAL 

$100 

ATARr)I~ 
400 (16Kl
800 {1 6K 

l.D .S. 

$325 
$675 

560G Printer $1049 

EPSON 
MX-80 
MX-80FT 
MX-100 

$439 
$539 
$699 

CARDS $4 5 

OKI DATA 
80 $389 
82A $539 
83A $829 
84 $1229 

WORD PROCESSOR PACKAGE - WORDST AR, 80 Co lumn, 
w/enhanccd character .set, Z-80 & 16K Card by ALS $1049 

MAGNUM SYSTEM - OLIVETTI 121 Printer/Typewr iter 

TERMS; 
w/RS 232 or Para ll el Interface $1495 

SHU'f'1N G ; Atld l" nf 10:&.'11r.1nucnnn foi Ull'S- tir1,wo hl;roumi) or~" riv UPS blut (..-..-), '',1rnl Pn:i-1 1 

llf lflY \ Slt'<i'-1 ,;t.r r'n ,cm(.llh 
PA. VME T ; C•\hAc r'' chC'c k\~ nrt1 h C'd cht'Ck'-, 11umcv ordcn,4nd h1t w1rC'i hon urcd i;mm~d1UC'IV 
W1r C' u·4n}fu fun di In U. 5. · ~r fon•I lhn k o f Orirall n , Snuth C"trJinl\ r.u.. o, ,uuh. Crcdn i.tC[ , .~c:cou.11 
nu111bt<r .JOl -981. Add J" rw Vri. o1 .amJ i\ ~urr Ch-n&~ Allow '!O d.1ys tm l')t.' 1'1i ml.ll d1u'-:, Jn ,;c.11 

REFU O.S. ft)% r r:i1nr 'lii lil$ d1.ltj,t' an .;1ll rrlut11' or o .rh.in:f:t.'' o t~fmuh m' ortf'l1itd \uh....,..are . C.ltl fu \I . 
GU ARANTE E: AU ti Wducu "'' 1h full m<1h1.1hn1.1tc:t "1 w•rr.1n1..-. S.i11n vo .;nd Aft't'lt WiLIUnty ..1 114 14 ,ll~lr 
WC' tuv(' tuH rcf',ltf Anti ur..-iu1 f u1lniC'!o for ..... (l ~Curomc ft-P•1n 'WHh HP, Uv1•il~( . OI, Plti l'Ctf, s••.,yo ••1,tf 
Ari Dre tr.Jm'd ~nd ccrt1had tnhnh;1"'n:1.. for '"Y' lc-dm•<~I iicrYicC' c.lll lh cm r ~1r 1ni.t. ,nf ,.1d11 i~t ur t1l.IC'~fm11' 
•1J:hl an 1tm,. be nr:h n .a t ~SOJ) ­ fl9·4 I SO . 
'REPAIRS : Ou1 t1f •<Irr.MW; J!U•tilOltt: L.ib!Jof 10 cbys fr om dAlit 11f •1u1 rc:r~•f'l . fll) d.i'f!o on f" .ub. (,,It 
lvir dtt••li <in "v• lhy jt;u.trilltlttU diuoun1 rtp.11r .tnd rtc11,•d•E mn4•1t >Cf ,..,Ct. 
We h.1¥it b(Cj' fl'P.l lri.n1t lllttltolllt fqLUflltli!RI hit t2 vut~ .11ul h~11't . , , 

-110 , ICOO.kA \ I ·tctCOiU>tM 
' 10 DI.SM: llKIV[ 

! l'O P'kl TUC 
U'2Pit 1NHR 
S'HPllUNTtM: 
IJ.O !\ 00[&1 

SOINT .Wf l\ (( MUOUl.( 
UJ 6..,_ ~1Efl.101C._, CX'f'll\NSION 

SOFTWARE 
\' •.SICALC ~ A 1 A~I ~ 
Ul\SrC ~ A. Ti\ Rll 
\'IS ICAL { 
\ ' ISlll(\ 
\ ' •S.ltLOT 
Vl5HLN.M 
VISl1 RC1"'41J J1 ' lUI 
MIC IU1'. Ali:IJ A l ll ~.l\C l UM'' 

U BP.I ASiTUt 1s1n "''AN.£1 
SUP . IC U~T ll 
V.01.:l>ST/\N. 
Hr• sorTWlliRE l l'Hi,f 
STOCKrllC l !\VCNION.'t' 
LOICK 
) J\ fi(f ; nN ( I l(U 
G-11. L Jl,),IJ\N 

"'' EN.K A Tl\I 015 KS 
M.l\XU. L msK.S 

MINIMUM OROER-$100.00 

MINIMUM SHI PPING CHARGES- $4 .00 

PRICES SUB JECT TO CHANGE WITHOU NOTICE 

WRITE FOR CATALOG 

VISA" 

• RALSTON-CLEARWATERS 
ELECTRONICS 

"AUnique combination or 530 N.E. 'E' Street • Grants Pass, Ore. 97526 
oua1nu Products. comoetmve Prices. and service" 
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Clrcle 208 on Inquiry card. 

listing 7 continued: 

function rd~ Cp s tr t ng~ x .,. y i ntegerl 
v r c " c:ha,r'; 
begin 

(p.., x. y)t ,.. .:Cl tkeybo rd,. c .>;; rdc; : = c 

c l ,.d>t1p; 

o, ::> 

dut" b O><ll nes (an9 l e : ortho; ~, y. n. p, Llnelength integer>& 
Drawn + l lin • th angle spec1+ied. p p1xvl p ~t 

v r i ; inte~er~ <inde~} 
gin 
1 f angl" '" horirontal th!l'n w ·nto ((I) else turnto <901; 
i o j : n I to n do begin 

p nco!or I none>; moveto < ~ · . y>' 

penco l or (white>; mov (linelengthl; 

••angle= hcr1-ont l then y : • y + p else K :.= }: .... p 


and < l ot" } 
end: < boxlin • ) 

procedure Drawcharbox cst ,. y ~ j n teger l; 

( hii& draws the exploded t;hi\r cter bOH Ith ··pal let··i onto th Ct'"lt n } 

be91n < Dra wc h rbo~ > 


bOY. J l nes (hori Z' cnt~I .. ); . y.. '9. If',_ 63) ~ <9 t'lori ~ont lines 9 p1 ~ els apart: 
bO>: l i nies t vert i ca.1 1 ~, y, e, 9 .. 72}; (8v tlcl lines 9 piKels ~p~rt) 

~d : ( Dr&JllofChairban > 
function k yg@n~e 1 Boaleani 
( Te l I e when the ll$fi11" hall pr 115 d key w1 th the Sup-R- T.,..-m board ) 


c le r • - 1b36B; <Iocat1on to c l e r ~:ey boa.-d s trobe) 

l :b<I • - lb:l-84; Uocat 1on o f l;eybo rd input byte> 


functi on peek Caddr : int g rl : integer; 

typ w g d p eked array [0 •. I J o-f (l •• 2:S:S; 


tr i >: = record 
ca ool n o.f 

4 Is,.: (ptr: · word> ; {point r to a Pascal word) 
true: l i nt: 1nt g r> (tts representat1on) 

nd• 
var ma91c : ,.j~~ 

beg1n 
magic. 1nt := add r • {set up the pointer) 

peek : = ma91c.ptr ' CO (look at what the pointer 1llum1nates > 


@nd; 

be91n :1:"1y,.ens > 
•:eysense : - p ( kbdl > 128; <data come 1n as ne9at 1v ASCII> 

function u pca'l;i tc: t C h 3 i-) :i Ch~r; 

t rans I ate the charact!l'r to upp r case > 
b 91n 

1f c 1n. c · i;t ~ ... .. ~ ' ) th f"I "'1pi:.a!i.ei :.-=: chr Cord 4c> - ord C"oe.'l") ord {"A•)) 
1se upcase : .::;, c 

nd· 

gc: Cle9al : le9a l ~ t; prompt i st~ang; echo : ftoolean) cha~t 
Ch r ctr irorn the k1?yboard unt1 I j i s I gal ) 

char; 
str1n9 Cl1; 

~ ; • 

.. p 

if echo then c : = rdc; (promi:i t. O, 0 1 lse ~ead (keyboard. ~ >; 


c : • ope c <c>; 
c In l 9 I ; 

: :e c: 

proeedure ne :.: t c har <x .. y : 1"t g,er>; 

: Cai..ise• t1' turtle to move ta lcQJcal t )<t po~t ton h: , yl. Tap l~-ft 

cornfi1r , ,. l('I , (I) . > 

begin {neKtcharJ 
p ncolor !non,.>; 
1f x '. 0 then ~ t = 0 Is 1i ~ > 22 then ~ : = 22; (g t Yo mJn and ma w} 
H y < (I thl!r'I y : = 0 e l se 1f y } 13 th n v •8 13; (set y min ;ind m "} 
moveto hr i xb l oc ·!nze . ymai.t ... Cy-+- 1 1 • ybloc: t1ii-:e I) 


nd: Cne>: cha r > 


dure cnbOH <c char>; 
tur-tl he log1cal "'ba"M of the char<>ct 

<ord (cl mod Cha r- GP rRo w + 3 , TapRo~ + ord tel div Ch rGPerRo w) 

procerfot"e st pehar <c ' char I · 

t Hove the t urtle to tr.e ne~ chat" cter to be edited > 

begin 


onba~ (cl• t~•rn o ~ 0) ; move <21; t u r-nt o <90); ,.ov e 12 1; 

drawa11chars • Listing 1 co11th111ed on page 432 

<l30 May 1982 () BYTE PublJCa1loM Inc 
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Circle 235 on tnqulry card. 

THE E~CRYPTOR™ 

DATA SECURITY 
I . 	 $· l OO CO>IPUTERS . loES-09b OSSl~N-

• 	 CP f~· SDFT .. AR[ o~ a r CH SINGLE DENS!JY OIS ~ETTE AV•ll•Ble . 
• 	 UA 1[0,IAL 8URC:AU DF STANDAl\DS ENCRYPT JON .ALGORITHM. 
• 	 H f GH SPfcO A.M . O. ~516 DUA Cf PHEl\I o PROCESSOR . 
• 	 1.3 J<ECASVTES PER SECONll IMROUCHPU T. 
• 	 l fNC.i vP 10 1 oecRvPtto~ FO.i,.•rs . 
• 	 O~H 1l OUAORI lll 0 ;~ a Ir MAS fER KEYS . 
• 	 PlUG SELECTABLE 110 PORT AO:lRESSES M~ f NIE P.RU PTS. 
•COLD "LATEU Hr<:;~P.S , CA~O EJECTORS ANO SOLOE~ l~ASK . 


• • ~Sotl!IUO . BU.t e~- rN A NO re $TEO . 

• I YEAR LIMI TED WAR~AHTY • 

• 	 \<2~ . oo SIN~L ~ OuA TITY . 

• 	 l 4 CASrl 0 I SC DU NT FOR HONO ORDERS A 0 C. o . O. ' S . 
• 	 M• SIU CARD A 0 Vt SA CP.ED I I CARDS ACCEPTED . 
• 	 SHIPPING CHARvES AUOEO Ta All ORD ERS , 
• 	 6C SAlES TAX ADDEO TO PENNSYLVAfl[A DlSTtNA TI O S. 
• 	 P~ltES ANO SPcCl~ICA TI CNS SUOJECT CHAN~E wlTl't{KIT NOT [CE . 

• 	 DoALE~ AN~ 0 . £ . ... [N UIRES INUITEU . 

• 	 ToLEP110 o l!S- 865- 1112 
• 	 U DAY-F>l[IMV o ~AM·~P.. , EASTUN I ME 

• 	 LEHIGH Yl>LLEY LOGIC, I NCO~PO!\ATED 
• 	 lSOJ O~ TH COU>I T 
• 	 ~l:fHlcHEM . Pc NSYt.~A 14 ld017 u.~.~ . 

• 	 C~ / ,1 IS A RE~ I STE~ED T~ADE "AR~ 01' DIGI •L RESEARCH• INC . 

Circle 160 on Inquiry card. 

How to buy a screen editor for your 

IBM Personal Computer: 


I . 	Find one of CompuView's lull-page ads for VEDIT. 

2. See if VEDIT can : 
• 	 Simultaneously edit multiple files. 
• 	Split the screen into as many as 4 windows­

horizonlally. verlically or both. 
• 	Scroll each window up·and-down and side·IO· 

side. 
• 	 Move and copy le)(! within and between 

windows. 
• 	Globally search or replace using regular 

expression pattern matching. 
• 	 Give you online help when you need H. at the 

touch of a bullon. 
(EDIX. the wor ld's finest microcomputer text editor. 
can do all of this and more!) 

3. Send $195 to us (ins!ead of lo them) . 

4. We'll send EDIX to you . 

ED!X requires an IBM Personal Computer with 64K and 
one floppy, Call OT write for our detailed brochure. 

1§-'.lF Emerging Technology Consultants. Inc. 
~U~ Box 154 Louisville. co 80027 

(303) 447.9495 
F.:OI X IS 11 1ra-dt-nw-k ol F..mt.-tg1ng: Tt•dlt10bgy Con-.:ullllnK 1'1111 

DISCOUNT TRS-80® Computers 

We have the largest Inventory in the Central 
United States. Discount prices on all 
software and accessories for your TRS-80 
computer needs. 

Model II BUY 
26 ­ 4002 

$3288°0 

8 Megabyte 

DIRECT 
Toll Free Order: 
1-800-835-9056 
Kansas Residents : 

1-800-362-9091 

* No out of stote Toxes 
* Immediate Shipment
* Sever al Payment Met hods 
* Direct Buying 

Hard Disk 
!Primary) 
26-4150. 

Jimscot, Inc. 
P.0. Box 607 - 1023 N. Kansas 

WRITE TODAY FOR YOUR 
FREE CATALOG! 

Liberal, Ks . 67901 
TRS -80 is a Regislered Trademark of Tandy Corporat ion 

Clrcle 226 an lnQulry card. 	 BYTE May 1982 431 



( 
v"r 

NEC I B 
LOM-S•egr r 
NEC 
Sanyo 

Na1 1hs1.ar 
Ony.11 
Po1n1 Four 
Sharp 
ftth!1 ... l(jeo 

DOT MATRIX 

Saroe: 
1t1t!Y•cf.(!C) 
ic,,111'1 

DC Hayn 
MOdem$ 

Eps(t(l a• "' ea1 ptte:es 

f•.:as. 1n11r uM-t'n1s 

LE"TTER QUALITY 

' MXSOF/T 

Listing 1 co11linued: 

{ Crank ou tho c har ctor-i; in thli c h r- i;et file in a nico form.;tt ) 
var c : char; 

1 ing ' Int g,.r: 

p r ocedure stepback tic : in.tegc;!'r); 

< Movlis the urtl to the spec: i Hed c:h;Jr4'c:t1;1 r l\nU oac:k one pixel > 

bQgin 


onbo~ lchr <!cl J; turnto 1- 90); mov e 111; t ur"nto <1001; move 11 ) 

nd; 


b 	 g1n Cdr"w"J l c h ri;) 
<r 1:1t did "" ini ;.,1 'get' for U5) 

for c := chr (0) to chr (127 ) do b egi n 

"tepchar <c:>; 

dril wb l ock Clcfilg~ Cord ! C l), I , O, O, 7, a. tur"tle;; . tur-tley 10) 


and; 
close ticfile>; {keep it kosher > 

stepback <CChar'Ro..,s - 1) • CharsPerRow>; <go t o the bot tam line) 

boxlinos Chori•ont l . turtlox , tllr I y . Ch rRows .. I ybloc:ksi:o, 


CharsPerRow • Mb locksi2eJ; 

step back <<CharRows - 1) t CharsPerRow>; Cput the turtle back) 

boxlin s <vert i~alJ turtlex, tur lvy, Char 5PerRow + 11 xb lc~k i~~ 


CharRows * yblocksi~e) 
end; 

procedure Gench~r; 


( Thi proc:gdur dos the ac:t.u 1 editing > 

type cur 5ar = <pallet, menu>i 

var c : char; <the character for g d it> 


K y : intoger; (cursor po it.ion) 

b1tb aK : black; {edit box) 

inc : char • (input c:hnr c: ,.r) 

s tac: k : array [0 •• 7J of bloc~; (bi tbox tack 4or saving characters) 

sp, ts : integer; {stack pa i nters} 


procgdur" clo r-bi ,.. 

( !nit all~e the edit parameters ) 

v~r i, j : intv9 ~; 


begin 

x I - O; y : = t) ; 


for i '" 0 to 7 do for J : = 0 to 7 do bitbox Ci ~ J) : = O 

end ; 


proc,.tture plilcechar Cc ; char>; 

{ Put h char c r In h bl tbox ..har i ' s upposud to go ) 

begin {p l acecha r > 


st pc:har <cl; 

dr<it wbl ach Cbitb ax, 2., O, a, turt l ex, tur tley,. tOl;
0 1 7 1 

end; <placechar ) 

proc:eduro putbloc: <whi ch • c: cilor; x y ; intgggr >; 

Pu a b l oc: of t.h p c:i fiod color both on th edi screen and 

on the current edi t character ~ s corresponding position~ This a l so 

chang1>s th contont of bi tboK ) 


begin 
1-f <x n ((1 •• 6J) and Cy 1,, CC• •• 711 thl!n begin 

drawbloc k IHl ll!r Cwhicl'1 J, I, 0 O ,. B , e . 
~bo~co ~no~ • t~ • qJ + lt ybo~:corn r • ~Y • 9l • 1, IO>; 

01";;\wbloc I Ii l l1;1r- t whichl, I. O, o, 1, l, 
tu.-t l RH + >: .. turtlf!!i·y .., y~ 10); 

itbo>: Cy, ::.:1 :- ord (which> 
nd 

end; 

procedure ne wchar· 

~ Fi nish the odi 


beg In 
pl 4cech~r (c>; {draw the character as it will appea r > 
e>: I t <Genchar J 

nd; 

p r-ocedure clearchar;: 
Cl ;;;r th current ch3r ct ,... > 

I j : n teger; 
bggin 

cl arbi t'll; Cr1nn! lal!•e) 
-for i : • 0 o o do for j : = 0 to 7 do putblock l fbl~ ck, i. Jl 

iend;. 

procedu re spr aycha r (c : c har>; 

{ Pu hR •pocifl d cha r c: ar o nto pal le 

Ve.tr i . j: inte9 r; 

be9in 


s tepcl'>ar Cc:>; 
-for i : = 0 to 6 do for j : = 0 to 7 do 


If ac:r gnbl I t.urtl u• turtl11y "' jl thgn putbloc:~ Cf whi i, J ) 

else putblac k (fblack, i I j) 


end; 

p rocedu re flash i t (where : cursor ; x , y :; 1 nteger->; 
C fl a h th c:urso th currgnt gdi po i l an ~ 

var k : Boolean; 

Usting 1 cont inued on page 434 

COMPUTERS: 
All0$ 
Apple 
Aian 
CDmmodore 
Hev.litt\·P:tcka.ro 
a. c 
In ter tec.fSIJIJefbf"i!llM 

MONITORS 
iS'\lllC 6 NCC GirHlt· SCI lt".tl" 
l'CIW m StOCll 
EDUCATORS 

Wo tu<i.<1 me CORV 
:5-lf'Sll'nl$ 10 hOO• m;p:S.llf~ l'f ai 

AO'OI• COmtiu~rrs. II Ol'IC'e' 

VIDEO TERMI NALS 
& MONITORS: 
ADDS · 
Amdnk ~\ 
Am_pe a. ~, . ~· ~~ 
Apple 
BMC · 
1-icneUlne 

NI lliCl'1o ''.)(! 

&:<Jlumn t DIOR 
phnlt"4 w~111 Clflt'CJftit.I itlM1 ti'le 
F•w:1tOI"' H•ct01" MX 80 Ntt ~n 
11oc wE Ho\\JE r HE C?APH1C 
PAC tiil; GE FOn MK 80 r;o•I 

$".ENTYPE P'fiHftlTtR 
ONt.Y Ji2.l.f.OO 

v,.......-J:J \l~'} Pitt1 'li)'I 


'!11'1GL.1flf'/ .aA .. .,.. n') 'l"'J J'rt Po\.O'T'Ui; IJllS 
• •• ~·.-r-1 I t fl' ~· ... •U\..Otl tliQo flr fil'lf'I. !l.11..i ..U,..\Cl"'OtJ Jl'ottPI 
R11-M (t&.11., .V..-. '"" tc...~Gt"'t )l!a ~'IQ '60 le- •Clln l;Or"O.:ftM r)J 

C."'..thtl f •nM1e1ft11Q HO•oil!'l'IQ" ~ nr.i; l~G '1. ,1110" """'"'""""'""' 
•sen l • P"•"' 11 ur SIJS ~51-loD ti) c.au• 
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Circle 361 on Inquiry card. 

FILL THE GAPS 

IN YOUR SYSTEMS' PERFORMANCE 

INTELLIGENT DATA BUFFER 
Applications for: 

• Printers, Terminals and 
Data Communications 

AUTO SWITCHER 
• Remote Selection of Common 

Port to One of 4 Destinations 

UTILITY INTERFACE 
• Sales Aid 
• Instruction Aid 
• Demonstration Aid 

REITH IWALCOTT 
ENGINEERING INCORPORATED 

15074 N.E. 40th St.• Redmond, WA 98052 

Order (206) 882-2225 

Dealer Inquiries Welcome 

Give Your TRS-80* a Tremendous Boost 
with AACET co,.,urE sSoll ware 

RACET COMPUTES UH!lty SoUware make& the TRS faster , more efficient, and easier 
to use. Our programming aids Improve your producllvity. Our reputation is lor 
products !hat are prolesslonal In deslgn and work as adverllsedn! 

FIELD PROVEN HARO DISK DRIVES AND OPERATING SYSTEM 
Now you can use RACET's Ha rd/S~ll Disk Operating Sys tem (HSDS) with the 
ARM Winchesler Disk Drive on the Model II . This cost effective combmation 
provides 15 Megabytes per drive lncludlng ECC Error Correction Code and an 
advanced sequencer to lurlher ensure data Integrity. An incremental backup lo 
lloppy is provided so that only !hose sectors lhal we1e changed lrom the last 
backup are saved. A lull monthly service conlracl Is available al $JO per month 
per drive. 
The HSDS So11ware has more than One Year's FIELD Experience. The latest 
HSDS version aclOs several enhancements Including maintenance or system Illes 
on the hard drive. Hies as large as the disk. th e ability 10 segment the disk as 
logical drives. definable directory size. and many utitltles lnc tuding bulk copies 
belw~n floppy and hard drives. multiple purge. Super zap. and Directory Catalog 
System. Full program compaliblli ly with TRSDOS 2.0a is mainla1ne<1. Mix~l:I 
lloppy and hard drive operation is suppor ted. 
HSDS rs available lor 1he Cailleo. Cynthia Bull, Corvus. Data Pe11phe ra ls. ani:t 
Santa Clara Systems hard disk syslems as wen as u1e ARM Winchester Drive. 
ARM 15 Megabyte Orin Subsystem S3895. HSOS Soltware S400. 
Cameo 5/5 Carlrld9e Drive S5995. · Cynthia Sull 10/10 Drive $7995 

NEW PRODUCT * Model II Fast Backup Utility * S75 
5 to 10 times laster backups!!! Full disk backup [mcludmg verflyl 55 seconds!!! 
on two drive syslem-2 :15onsingte drive syslem. In business, time ls money, 
and one BACKUP is worth HlOO tears!! 

NEW PRODUCT * INTEGRATED BUSINESS SYSTEM * 
!SAM File Strucwre - Mull•·Company Capal>ility. Modular structure. Each 
module Includes complete user rlocumen1a1ion which guides lhe user th.rough 
installation and allows "practice .. using a sample data base. When ready. the 
user simply names tiis data base and l>egins. The Integrated Business System 
program set includes General Ledger. Accounts Receivable. Accoun ts Payable. 
Payroll. Inventory. General Journal. Asset Managemenl and more 
Business Programs S250/module Mod Il l. $300/module Mod 11. S795 lor all tour 
Mod Ill. S995 for all lour Mod 11 . General Ledger and Accounts Receivable 
avaUablenow. AccountsPayabtea nd Payro111 s1Quarter198l. 

~ 1~o~u~s~Isu~E<;~J:aY.~~~p~

CIRC!E l!Ul){n P•SPOp,SE eEtow Oii FflEE CAfAl.UG CtlECK. "'51'. ,. , c c 0 0 •UltCHA.SE OA(l[A 
•, RS·!D IS • R[ G1StlAED I A •DE..•• o~ W<D• CORl-u"A I !O IEl ePHON{ ORDERS ~CC!PI fD 41 "I gg7 •9!>11 

Circle 457 on Inquiry card. 

Circle 232 on Inquiry ,card. 

GET THE MOST FROM YOUR NEC PC-8001 


WITH RAC:ET coMrum SOFTWARE!! 


RACH NECDOS $175 


RACH NECDOS does more tor your PC·80D1 lhan any ath~r DOS. It's lastec 
more elflclenl and easier 10 use. Jt"s loaded with extra leatures 10 tel you stretch 
lhe lunlls 01 yOl)' system This advanced opera1lng system works wlU1 the ROM 
NB ASIC lo give lull compatibility with colorand other BASIC commands. 
USER FRIEND LY - Emphasizes lnte~rity. No MOUNT or REMOVE commands!!! 
Excellent protection lrom improper d1sket1e swapping AGAIN . HELP. FIND and 
~EF commands. File password protection. 
ADVANCED DESIGN. RACET NECOOS utili zes the computer In the 8D31 lor mosl 
disk 110 lunclions minimizing memory utillza tion in the PC-800 . The Oyriamic 
Transien t Area (OTA! allows multiple lranslents lo be scatter loaded and relocated 
In memory simultaneously. This unique capability optimizes use cl valuable 
memory. yet provides an almost limitless growth polenhal. 
ADVANCED FeATURES. All DOS runcl ions and commands may be used direc tly 
in a BASIC p1ogram!!! Special RUfi/ option allows me1gin9 of programs. retaining 
alt vanables in memory. fixed block spanned records. AUTO and DO commands. 
Machine language toads and saves MATPRINT and MATIN?UT 10 disk. Complete 
directory. ALL supervisory e<1tls documented and available 10 lhe machine 
language programmer. Super zap u1m1y included. 

CONVERT TRS-80' PROGRAMS TO RACET NECDOS WITH ' PROTRAN' S99.95 
COMPLETE utilities tor lite transler and BASIC program conversion, ~odel Ill 
d1ske11es may be read directly. Moelet 1 and 11 via AS-232 Transte1 BASIC 
programs. data tiles. or machine language Illes. NO support Is provided IOf 
conversion of machine language mes or PEEK' s. POKE"s. or USR"s lo Iunction on 
PC·8001. Includes Mod t. Mod II and RACET NECOOS Oaladisk. wilh complete 
documentalion Dn cDnverslon requirements and syntax dillerences. 

MULTI-KEY SORT ' MKS' $60 
SUPER FAST Machme Langu~ge tn·Memory Sor1s. Three·key sort Dn 500 
elements in 4 Seconds! 11• Simple one·line BASIC !unctions - SORTV and SORTC 
verbs. Mixed ascending and descending keys 

KFS·8D KEYED FILE SYSTEM $150 
Machine tangua9e BASIC !SAM ullllty provides keyed and sequenlial access lo 
multiple liles. Simple interlace to BASIC. Binary tree keye<l·hle index system 
provides rapid access to records. 
RAC ET COMPUTES soflware for the NEC is dis lribuled by the Waybern Cor~oralion 
and Is available lrom your local NEC Dealer. 

11&Waybern Corporation 
13911 Enterprise D< .. Garden Grove. CA 92643 


r7 4) 55H520 • (213) 222·7514 

CIRClE RUDlA AESPON·S! BROW FO~ FREE CA!AtOO RACET COMPUTeS 


Circle 458 on inquiry card. BYTE M•y 1982 43J 
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Circle 285 on Inquiry card. 

FOR TRS·BO MODEL I OR Ill 
ANDSOONFORTHENEW 
IBM PERSONAL COMPUTER! 

*MORE SPEEO 
)0.20 Um•• f111er lh•n L•"'el U 8.ASIC. 

*NORE ROOM 
v. 'l' com.pK:t eomoll.O eod• pl1,1t \11.RTUAL 

MEMOAV IT1&k.H your RAM 1c-t. kuger Varl1b' • 

~, ~ blOelt fNHet1, 31·c:l"ler.-UJ\ki •word­

nam&s vu only 4 b)itet In heedotl 


* 	 MORE INSTRUCTIONS 
AddYOUA comm1nd.t to 1t179~STANOARD·P:lu• 
ln11tuc Clon HtJ 
Fv mo•1cOrnQf&l1 lhan mc1r FCNth1. 1lf1U • & 
d0\lbli1 CNtdiM 1tta~t. •Ulng:.h.illetllng, clo.c 

m«a. 


*MORE EASE 
bctlof\1 1u11~1er•.on. Edfor. •1rvttur1d & 

m~.ar IOll'OQt1mmlng 

Wo1d 11Hrch ulJUty 

Tl1E NOTEPAD l11t1r wrl~•• 

~pt_~•.~Pror ~~:~8::i'sp~~ dtl~~.'lu':•rd
A~ll. :tkl:of:'& d:oubl1-wldttigra.phlca. etc. 

*MORE POWER 
fn~~~:::·•~i :s,;;::.
eceo or aoe& A,1:Hmbl• f' 
zao A1 ertibeer 1111-0 •"•ll•bl11 ror TRS·&Ot

\n1 arml:ii: 3.~ to 1!10-truk dl•lc dr H 
Modal II 1rid t6M co1_n re.10. ""rite and run ID'Jeft 
OIJ\.or'I 1nd t.1od11 I dtiJl-9tlHt 
VJATUA~ UO fo11111(1to •nd·cu1n1er. di.tit tnO llPet 
t tO.M111g11:t1yL111 hlld llbk •Y•Rable) 

lll&ilJSSFORTH 

THE PROFESSIONAL FORTH 


FOR TRS·80 

'ThOuHnd• cf a:y:1tem1 ln UH} 

MMSFOATH Dia• Syalem V2-0~equh9 I di dtlv 321( 
1 ~,~t.~°'~~~.r~~~t:~~¥~~. ::r1··.::~:=~~ 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


~~~0~0m ~':~cr~.n 
~:'lF~~~~t•:i::::•rd 
lrt•:tptMt11Ye t.l lJQI' 1.de• lo l•1Hl lf'aralon 
PIOGf•''"''*'Q tt•lf cfn 1>10vldo •-•· modlUc11'9n1 
1.nd c:utlom Pll01Jl•l'lla; ~a 11. Y'ou:\ •dL 

MM$FOllTH UTILITIES l)jSKET1E; lncludH FLOATING 
PO'iNT Ml.TH !U 8AS!C ACM tO<Jtn u I'll• Comcii.1 
n11mbe•1. Rect•11gul•r·Pofar 1;:a0fdfnl l111 cCJf\"o'erafOfl!I, 

tff:;~:O:· =-~r,~,u~~"'U:e-;e~~~~t~:ER~i 
r.::~:."lf~'/!~}~tt,~, ::~ f~2~n~j .d~~.~t~ 
FOATliCOM: communlct lions O•dtl ge l)t~li(Jilt RS-23.2 
dftv.. , dwT1b IMmNI rriodl, tr•fl••••ol FOATH .bJock11, 
a.nd ftOal mOdt ta OHfal• • r•mol• TRS·40 trHviro• 
MMSFOATH V2.0. ! drlvo & 32K RAMJ . • . . .... '3ll.&5' 

THE DATAHANOt.ER Vt.2:; t v1ry iOl)M10c:a.i1d d 1-t1• 

ba:,:~:";!:~,111:~ M~S'roAr~•J:.~~·, ~rllf'tnc~1ri'r< 
R'.i: Mt· . .••..••.••.• , ...... . ... ... ... .. l!US• 


MMSF·ORTH GAMeS OISKE.TTe; .. ·Um•if.:•pillc1 & 

~~;J;o~~~~'~Toao:;r1E.c~u::M:V.AM~tRLT't:; 
& TICTACFORTH (ro..... H MMSFOATH V2-0, I d!l•o & 
321< RAMI . . ... .. ........ .. .......... . ... . nus· 

Qtl\tr ...Sf'OR'Tlt P'Od"cit UJ\der den;lopm• '-'I 

FORTH BOOKS AVAILABLE 
MM.SFORTH USERS Mit. U"l · wU.hO\l'l App•ndlc:e•, fOI 
non..ownar1 • •• , •••••• . ••• , • . . • . • • , , • • , 1·11..so• 

S'TAATM FORTH • bta.1 como.aPlon 10 our m.-n. 
ual ............... .. ...... . ........... 115.ts• 

THREADEO I TEJl:PRETIVE LANGUAGES • ld..nelld, 
e:aoi;:e ll •n1 .an•lr1 la of MMSFO AT H·Uke Ia n · 
QUIQf• • • • • , ....... . ..... , • ••• ....... , • • 11 8.15" 
PROGllAM OESIG & COHsrnucTcON . '"tro. lo •true. 
tutod 01ooromm1ng, goOd 10< Fonh ..... . ..... I 13;H ' 

FORTH ·19 STAHOARO MANUAL • Ctllcl1l rol1<1N1<0 lo 
19·STANOARDword91l OIC .... . ......... Jtus·==ti~s~~::C~!~~~1;·:.'c,!EF~r~~~;~.~·t!~:'n·;;: 
.... ... .... .... .... . ... . .. .. . .. ... .. .. .. .. ...ca· 

• • OROEl\ING INFORMATION: Sotlwlfo prlcoo lnclud1 
manu•I• and requite alQruno al • non·lf•tttf•t110I• 

~~~·:~~'·s~'.~1~u0~:r 1 1~•ooe0~·:~~6Ru™H::'d 
s 00 par adcf.llloo:• I book; IMHL Ofdlrl• • dd ~% lb... 
Fcreoon °''*' •dd 20V., UPS. COO, ~ISA & MJC ... 
ceoted: no unp1Jd purcl'lHlll crdets,. P'H~•. 

Se nd SA.SC'°' l.f'H MMSFOR'fH mlt11m.tl0n 

GoQo Cfd.1191'J SOUQ-t'I 


Get MMSFORTli pro<llJcla ~°"'yow 
c:ornou1*1 dealt1 ot 

MILLER MICROCOMPUTER 
SERVICES (BS) 

61 Lake Shore Road, Natlck, MA 01760 
(B 17) 853·6136 

434 May 1982 © BYTE Publicaiiom Inc 

Listing 1 continued: 

proc duro dol y Ivar k ; lkloleanJ; 

<insert a o lay b tw on fla~ho > 

var i :: i nte9er; 

begin 

J 	 : = 100; 
"hi le (not k J and (i > (I) do bR<Jin : = keysense end · 


end; 


procedure dopal l et; 

V4tr c r1 9i n al : on bit;. 


origscr : ~oolean; 


proc duro putdot Con Boolean; x, y : integer>; 

( al s o f) ..5 h th c orr pondin<J pi Kel in the edit character > 

var +color : color; 

be9ln 


if an then fco l or :: =- +wn1to fcotor- : • fbl.ait::k • 

drawbloc: k (fLller (-fc.alar], t, ( t, O, 1. 1, 


turtle;;c + x . turtley + y, 10) 

end; 


beg i n {dapal lot ) 

a l<Jinal : = bltb o x ty, >< 1 ; 

o ~ig ~~ : • screenb1t fturtle~ + M, turtl y + y•~ 


whil not do b gin 

p u t b loc Cfwl'li , >< . y > : putdot Ctr-ue, .: , yJ; delay Ckl; 
putblock Cf black . x , yl; putdot <fals, • " ' y>; dal y C~l 


o nd; 

if ori9ina l = I tlivn putblocl< Cf Wl'llte, >< , yJ 

else putb l cck (-fbla~k . x, y); 

putdo c or ig~c r, x . yJ 


end; 

?rocedure domenu; 
var reversed : 9oo l an ; 

procRdUr"C! HO,..; 
begin 


dr. wblock C+il 1...- (fwhl teJ 'Z 1 Cl ~ bloc l<s 1 ze + ! ~ ) d1v 16l . O. 
 0 1 

>< b l oc s l:::e, yblocksize - I, turtlo• . turtl y 6> 

end; 


b 	 gin {domanu) 

onbo~ (~h~ Cy 1 CharsPerRaw + K) ); 


r'O V' Or"' d : • .f l OJ 


while not k do begin 
x or; delay (k)" re'V r s d .: a n ot l"'GVO,.. od ; 

ndi 
i.f revers ed then xor 


nd; 


begin {flashi t> 
k 	 : -= .false; 
c • '5Q wnoro o f 


pal I t : dopaJ let· 

menu : ·dom nu 


end; Cease> 

nd; 

proc;edt.,re pu5h~ 
( 5 v th c urr n bitbo~ an the stack l 
b 9in 

s tac k CspJ : = bitbaM; 
sp : = Csp + lJ mod B 

end; 

procedure pop; 

{ restore tho bitbo~ fr om th top o f g tack 


b"IJ'" 
s p -:: = s p - t • 1 f ll'TP • - 1 tti~n s p ~ ~ 7; 

bttbo~ : • ~ t~c~ Csp]; 

stopchar- <c); 

d,..l> wblOC.I< C!Jitbow. 2, 0 , O, 7, B, turtle>< , tur tley . IQ J; 
s praychar Cc> 

end; 

procedure s hift; 

<shift tho Char~ctGr- up . down, left, a,. ,.,Qht > 

v a,- x y :; 1 nt@'g@r- i 


proc duro h1+tup; 

begin 


for y : • 7 downta I do far ~ := O to 6 dQ 


bitbm• Cy, " " " bitbo• Cy - I w1; 

for :..: : • to b do bitbo:si: CO. >el : • 0 


~nd; 

procodur ti1 f tdo~n· 


beg i n 

for y : ""' 0 to 6 do for ~ : = 0 to b do 


bltbo~ (y ~ l : e b1tboM Cy+ 1, ~l ; 


for ~ : = 0 to b do b•tbo~ c7, ~ l : • 0 

nd ; 
 Usti11g 1 co11ti11ued 0 11 page 436 
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Circle 378 on Inquiry card. 


5100 EPROM PROGRAMMER/16K MEMO RV MODULE 

1111 • Programs, copies or verifies the 

. . . . 
most popular 5 volt EPROMS (2758, 

• -- - • - J •• • ..... . 2516. 2716, 2532, & 2732) • Adjust­
i ::::~ '. ~i -... . able 25 volt on board suppl y. 

• External programming console - Includes 24-pln ZIF 
socket • Sockets also included for up lo 8 memory chips 
(2716/2732 EP ROMS or 2K X 8 NMOS Static RAMS) • Mem­
ory addressable in 4K /2K windows • Memory management· 
4 memory chips may be independently enabled/ disabled 
under program control • 8-bit 1/0 port w/handshake • Soft· 
ware - CP/M version on 8" disk, PET 2001 (requires 5100 
adapter) on cassette. 

S100 PROTOTYPE MODULE 

• Unique prototype module l akes 
up only one computer slot • Uses 
low cost W/ W posts, and if desired. 
solder tail sockets. 

• Wiring & components are on the same side • Provisions 
for 3 voltage regulators - 5 volt regulator may be T0-3 or T0­
2.20 case • Any size in tegrated circui t on .300, .400, or .600 
centers may be used • Typ ical conligurations - 3616/14-pln 
IC's. or 4 40-pin & 2816/14-pin IC's, or 140-pin & 4 24-pin & 14 
20·pin & 14 16/14-pin IC's, et c. • Also has provisions lor: 
toggle switch, trim pot, & 2 SO-pin ribbon cable headers• Power 
& ground traces to each IC posilion • Ample de-coupling 
provisions. 

PRICES 
ProglMem Mod $195(kll)S2•0(A&TJ Pro1o1yp• (Pins] 535 / M 
EPROMS:2Kx8 (5VJ S8.00{4$0NSJ" Software: CP/ M vers.ioin. 

4K1 8 (SVJ $16.00 (450NS)'" (8'" dlskene] S15.00 
RAMS lK1S (5VJ S11 .:;o (150NSI" PET (spec1ly ROMS) SB.OD 
1><0101yp• ( fl.Oard) S35.00 Shipping & handling 52.00 

CALIFORNIA RES. ADD 61\!, SALES TAX. 
PAYMENT: MONEY OAOER QA CHECK (ALLOW 10 OAYS TO CLEAR! 
••WITH PURCHASE OF PROGRAMMING BOARD 

SIERRA COMPUT ER PRODUCTS 
3645 Gold Ridge Trail. Pollock Pines, CA 95726/(916)644-5932 

Circle 164 on Inquiry card. 

EPISODE'M 
THE 

VERSATILE 
COMPUTER 

EPISODE is a CP/M®compul­
er with 1.6 M byte of disk 
storage on dual 51/• flop· 
pies. Its compact design 
provides a wide range of 
standalone or network appli­
ca tions inc luding data base 
sharing. 
EPISODE gives you total 
flex ibility. You can add your 
own CAT and Printer, what ­
ever brand and price range 
you choose. All the logic in­
cluding the 64 K RAM rnem· 
ory is contained on a single 
6" x 8" circuit board ensu r­
ing maximum re liability. 

~Svpeofvy:r Is a tmdemark or Spic Cornputer 
C0<1)<lrallon.CPIM Is a lradomark of OlgUal 
Aeu11rcl'L 

EPISODE includes a unique 
software system called 
SUPEAVYZ1 "' - a menu 
based sof tware control sys­
tem that allows the user to 
integra te application pro· 
grams. 

Dealer inquiries invited, 
foreign and domestic. 

Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 

S-1100 INNOVATORS: 

c 
I 
T 
R 
0 
N 
I 	 .' . c 
s 
I 	 ~ ·-· 

N 

REMOTE CONTROLLER-Innovative Features: 
* Complete 256 address control- not just 16 

*No ultrasonic link-prevents erractic operation 

* 120,208,240 and 277VAC control-for single & 3 phase operation 
* Hardware driven- requires minimal sottware 
*Complete line of industrial switches available-to 5.SKW 

REAL 	TIME CLOCK-Innovative Featuers: 
*First to use SI OKI clock chip 
*Crystal controUed for .002% accuracy 
*4 software selectable clock generated interrupts 

*Ful l clock and calendar data 

*Lithium oattery backup good for 6000 hours! 


ENERGY WATTCHER 11'-lnnovative Features: 
*First microcomputer based energy monitor 
*Clip on probes for easy installation 
*Monitors Real Power, not volt-amps 
*Peak Power and continuous power readings 
*Single and 3 phase operation 

See your local computer dealer or contact Scffronics directly lor more information. Watch for future innovative productsc. from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220 

Circle 371 on inquiry card. 	 BYfEM•y 1~82 435 



Fancy 
Shmancy 
Elaborate mlcroproceesor develop· 
ment ayatemacoat a lot of money, and 
they can close off your engineering 
options by locking you Into Ju at one or 
two kinda of chips. Sound lamlllar? 
Well, read on-we've got a better IClea. 

Use your desktop computer; anything 
that wlll run CPIM" la fine. With our 
mlcroproceaaor croaa·aaaemblers you 
can produce software tor eleven of the 
moat popular chip famlllea, and more 
are on the way. 

In two years on the market, our cross. 
assemblers have gained a reputation 
tor quallty, performance, and rellablll · 
ty. Hundreds of Industrial R&D labs 
and several meJor semiconductor 
houses have found these products a 
last, cost·ellectlve way to develop 
their mlcroproceHor software. We In­
vite you to Join them. 

CPIM CAOSS·ASSEMBLERS 

Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S·record for­
mat) and llstlng from standard assem­
bly language for the target processors 
llsted. Features Include comprehen· 
alve syntax checking, Hating control, 
nested condltlonal assembly, and In· 
sertlon of external source Illes. All var· 
slons llsted have been thoroughly 
field-teated and are available now. 

XASM05 .. . - . 6805 
XASM09 ..... 6809 
XASM18 .... . 1802 
XASM48 . . .•. 8048141 
XASM51 ... . . 8051 
XASM65 ....• 6502 
XASM68 .... . 6800/01 

NEWI XASM75 .. . .. NEC 7500 
XASMFS •. - .. F813870 

NEW! XASMZ8 . . ... ZB 
XASM400 . . .. COP400 

Assemblers ... . ... .. . .. s200.oo each 
except XASM75 .. ...... $500.00 

Vls,a and Mastercard accepted,, We ship on 8" 
slngre-densn ~ end Sol1cerd + 5.25" dlsketlea. Ask 
ue about Olher IOflT\815. OEM INQUIRIES INVITEO. 

• Tr•d•m•rlc of Olgll.i R•SH/Ch 

+ Trad•tMrk ol Mlc1o•oft 

~~ 

~~~ 


804 S. STATE ST.. DEPT. BV52 

DOVER, DEL. 19901 
302-734-0151 

4.36 M~y 1982 ~ BYTE Pub~caf lon s ro e 

Lisling 1 continued: 

procedure shiftleft; 

b gin 


fo..- ~ 1 • o to S do to.- y ; • O to 7 do 

bitbo>: Cy, x l : = bitbox Cy, ~ + ll; 


fo.- y : Ro to 7 do bltbo~ Cy, bl : • O 

end; 

procedure shiftright; 
begin 

tor x : ; b dc~ntc I do for y : • 0 to 7 de 
bl tbO>< Cy, ~) : s bl tboi< Cy, K - l l; 

tor y : • O to 7 do b!tbox Cy, Ol : • 0 

end; 


bogin (shift ) 
~rst <"Shift ch~r~ctQr•, o,. 4>; 
case gc (C" U·, ·o·, 'L'_,. ·R·, ·2·,. •4•. 'b .. '8' 1,. f<1l ~e > o f 

· u · . · s· hift..p;

•o · , •2• : shiftdown; 

'L', • 4• : ~hiftleft; 


' R'. " 6 ' : sh i ftt"ight 

@nd; <c:a!;~} 

placoc:ha..- (cl; 
end; 

p r ocedure invert ; 

{ invert the enti r e character > 

var K, y : integer; 

begin 


+o.- y ' " 0 to 7 oo for x : • O to b do 
bitbe»: Cy, x l : = l - bitbe»: Cy , x l; 

pl cochar Cc> : p<"ayc:har (cl 
end; 

func:tlon seleet : char; 

{ select a character tor editing > 

var comm : ch r; 

b119Jn 


c ir-di p; 

w r <• .. • • • • a ccepts" . o, O>; 

wr c•up ,Oown,Le+t,Right .. , (lo, 1 >;: 

r- po. t 


flashit <menu, selx 1 sel y> ; 

read <keyboard, c:Omm)i 

c~~e ~p~a~e <ccmm) c~ 


• u", ' 8" if sely - 1 in [0 ... CharRows - lJ then s~ly : :::::: sely - 1; 
" D', '2 " i.f ise.ly + in (0 •• CharRowiii - 1) thnn se ly : = sely + 1-; 
.. L., , 4 .. ii se l >:: - in r:o .... Cha,..sPe ,..Rcw - l l thctn •~ l ;: ;: =t ~ctl K - l:. 
'R" 1 -6"' :i. ., :we l x l in CO .. . Chars.PerRow - 11 then sel x : = sel>:. + I; 

'5" begin 
select : = ch,. (sely * CharsPerRow + selx>; 
e~ ! cs;e l C!c:t) 

end 
end; <~a~e) 


until H !) Fr o~esOv r 

nd• 


p1"0CC!dU1"C! QC!tChat"• 

< Oupli c. t noth ,. c ha.-act r- for Odlting ) 

var sc. : char ; 

b gin 


wrst <' Get ch~r~cter•, O, 4>; 

sc: : = se l ect; {select the C:hara[:tor) 

pu5h; Cpu h tho old char-ecte..-) 

s p rayc:ha r <sc >; (p"1t. tho n w c ha.,..actvr ante tti p~ l l t> 

p l acec::ha r Cc> Cput it into th&- edit posi ti an> 


nd; 

procedure PramptS~ate; 
begin 

~r s t C' Edlt charac t ,..., o. 4 ) ; 
~tepchar (cl 

end; 

procedure PromptEdlt; 
D gin 

clrdisp; 

wr C1 New, Cl ear,Pop,Jnvert,6et•, O ; 0>; 

wr ('(Sh iftl Up,Oawn,Left,Rigiht', 0,. l); 

wr ( '" . ' ' ( t),'' " t e l arl', o, 2l: 

Pr:omptStato 


end; 


p~oc~dur~ ~~tup; 

begin 
cle~rbit$ ~ sp = ~ O; 
npr- y c h r le); {put tho s l cted c harac ter onto the pall tJ 
for t!!i : = 0 ta 7 do push; {fi l J stack with original character) 
P t"OtnptEd1t 

end; 

begin < Gen~har > 
wrst c·se lect character for edit·~ O, 4>; 
c :=select· {select character for edit} Listing 1 continued 0 11 page 438 



Circle 420 on inquiry card. 

MODEM HEADQUARTERS 
Connect any computer or terminal to the phone lines! 
1200 Baud - 120 Characters per Second 
Penrll 30011200 . . .. . . . . . .. . . .. .. . . . . .. . . .. . . . . . . .. $739 
Bell 212A iden ical. Full duplex, RS232. 1200 and 300 Baud. 
Originate/auto -answer. Phone connection via RJiiC 
standard phone jack. One year warranty. Self- test Fits 
under phone. 
300/ 1200 Auto-Dialer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $225 
Allows any computer to automatically dial out through 
the Penril 300/1200. 
300 Baud - 30 Characters per Second 
Phone Link Acoustic Modem ........ . ....... . ..... $129 
Originate and Answer. Hall / Full duplex. RS232. Operates 
with any standard te lephone. Indicators for On, Carr ier. 
Sell-lest. Send Data, Receive Data. One year warranty. 
Micro-link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $179 
Originate/ Auto-Answer, Half/Full duplex. RS232. Phone 
connection via AJ11 C standard phone jack. Indicators or 
On, Carrier Detect, Self-test, Send Data, Receive Oa a. 
Two year warranty. Flts under phone. 
ADDS Viewpoint CRT . . . . . .. . . . . . ...... . . .. ... . .. $529 

GE2120 Printing Terminal .. ... ...... .. ... . .. . .. . . $1, 799 
150 CPS. 300/ 1200 Baud. 
GE2030 Pr inting Terminal .... . ... . ..... . . .. . .. . .. . $999 
60 CPS. 300/ 1200 Baud. 
All equipment Is In stock. Your satisfaction guaranteed. Any 
product may be returned for lull credit. Write or call for lull 
product information. 

CATCH THE 5-100 INC. BUS! 

~eii·1·ii ODDS &ENDS 

OUR 

Mullen TB-4 Extender card 

LIST 
...f.!!.!£L 

SPECIAL 
CASH PRICE 

w/ logic probe - kit 59.00 49.00 
Shugart SA801 

bare drive 8" 399.00 
3M Scotch 740-0 8" 

diskettes ­ 10 box 26.00 
SSM 1/0-4 2P •2S Ports Kit 210.00 168.00 
Morrow Des igns 8 Slot 

Motherboard A&T 124.00 93.00 
Hayes Computer "Stack" 

Smart Modem A&T 279.00 237.00 
All S.D. Sys tems Kits 

(call for availa bl e items) 30% OFF 

Sub1ect to Available Quantities • Prices Ouoled Include Cash Discounts. 

Shipping & Insurance Extra. 


We carry all major Hnes such as 

S.0. Systems. Cromemco. llhaca lntersystems. North Star. 


Sanyo. ECT. TEI. Godbout. Thinker Toys. SSM. 

For aspecial cash price. telephone us. 


S-,DD~ •nc. 
14425 North 19th Street, Suite B 


Scottsdale, Arizona 85260 

SALES 800-528-3138 •TECHNICAL 602-991-7870 


Bast Price • Good Quality • Swift Delivery • Export 

lNW BO 

COMPUTER 
C.opNcc......,,.. ~ 
I 48 , , ••••• , •• , . . 1,400 
11 cPIM ............ 2,300 
2B'lli oil Sv•· 
t«n &: !O:l tw.ete 
15!6 off 1>oerc1 
6~11 

C51 5ll " Fl ~py .... • . 2 ,9 56 
2.2H h••d di k •..-.•om . .•• .• 7,39e 
CSJ 64 1(, 8 " •••••.••••• 5, 918 

Z_onllh :t 9:0 -90 nrtw. 
64K .• , • , ••••••• • • 2.290 
Z 90, 82 S4K. 
I SS, 00 .,,,, ,., •.. 2.490 
Z 89 4BK. 
l tloopy........... 2,096 

SWTPC 5109 128K. 
11809 ' • . ' ' •••••••. 3.450 
B91K lt, 6809, 
8K .......... ...... 660 
68109 •BK. 
8809 •.• .. •• . •.•.. 1, 500 
/09 641( , • , , • , ••••. 1,B3 S 

ATARI 400 16K . . • . . . .•... 340 
800 16K ....... , .,, . 8 9 5 

NORTH STAR HORIZON. 2 
qu•d drivo. 64K •••••• 3.200 
AOVAN'TAGE, 2 
,...d drl•o, 641( , • , • , , 3.100 

TI 991• 1 e-ol• ....... . ... 399 
OYNABVTE 5200 64K , 

1 M(! . •.••••• . . , • . 3.300 
5815841(, 
11 MB hord chk.. • .. B,ODO 

UR.AK B510 A Q.•ohlc. 
no x 2•0. oo . ..... . a.ooo 
8600 G<0phlc. 
640~480, 
Coi0<, DO .• . ,,, .••• 17,000 

XUIOX 820 I 511" .• • , . • , •.• , . 2.399 
11 B" •• ••. . .•..•••• 2,99S 

tlE.C CPIM, 321( ........... 799 
DEC. ADOs, AlTOS . , .• , ......... .. tCA..lL 

MONITOR 

l£UTH ZVMl2 1 !2" 
BIW •. ,,., .•.. , , • .. •. . 119 

NEC 12" g.oon . .. .......... 170 
12" COIOf.. .. ........ .. 340 

SANYO 13'" i;olgr•• .•. •••••••• , 4•5 
A.GB moni1or •..•.•••••••• 950 • 

SOFTWARE 

d•l.Oa-19 • 
4BASE II Aoliton·To<o .. . .• , . , •..• • 575 
COHDORI ... , ... ,,, .. , ......... 250 

u.......... . ... . .... . •4 60 
IH • •• •••••••. ••• • • • •••• 850 

INncia:I tAA. AP. lnv1ntory au:J 
Accoun1·ing Plu• . . . . . • • . . . • . . . ..• •60 
Peacllllr&e • • , ••••••••••• • ••• .. .. !SOO 

01""' 
lllSICAlC . .. • ...•••.•••.. •• .. . . 160 

CROSOFT aolu:ord . , •••••• , . • ••• 330 
fORTRAN 80 . ••..• ••••. 345 
BASIC 80 ..•.•..••...• WS 
llASIC Comote< •••• • • • • • 3 10 

SUP£JlCAlC SO<<lm • • • • . • • • • • • • • 250 
Mkro ProWOROSTAR . . ...... . •.... 295 

MA.. ME.llG , , •.•• , •••••• 105 
SUPERSORT I •• . ••. , • , • . •• I 8~ 

CPJM 2.2 O'<Oltol RoHorch .•• • , ••• . •• 130 

PRINTER 
IG-wlgraphlc leaturel 

lntegtal Dua 5\tl.tem • 
P!IJSM 80 1 !iO OP• . .. .. • • .. . • 1W 

84x84G .. .. . .... ... 7 86 
co"" G . •••• . ••.•• . 1.099 

PRISM 1J2 14 ,5" ... , . ..• • . ... 1,050 
OOIO< G........... 1,4 97 

MAUB.U 200 te~er quality/ 
185 <11•G •. . ••. . •. . 2.380 

PRNTliK 9101 44 x144 , 
200 qoo G ......... $CA.LL 
920 144 • u•. 
340 Cl>' G. • • •••• ICA.l.l 

El'SON MX70 G ........ , .... 306 
MX80 .• , .•• . , •• , . , • 4 
MX100 . . • . • .. ..• 735 

ZlNITH Z2 S I !iO co• . . • • . • . 1.2 50 
WH 14 76cp1•.• •• • .•• 400 

CJTOH Suwwrl10< 

40c "'"' ' ··· ••. ' ••• 1.350 
45c .,...11o1 ... • . • • 1.550 
25c Sori•I. , . .•...•• 1,450 
COMET I. . ... . .. .. .. 350 

OAT A SOUTH OS 180 . .•. .. •• .• •• 1.299 
Prim."' Cal>lo bolow ! 30 

COMPUTER SYSTEM & 
TECHNOLOGY. INC. 

zeoASt.M zao ~ Ao""'11blof . • • • 1ao 
ZSDSUG Z80 Symbolic Debugger . . . 1 .JO 
88'AS£M 88DO o-- An..mlo<••.•• 200 
l!l!BUG 68DO OobUIJVOI ' bowd • ••• 350 

DISK DRIVES 
Mlct0Po1c1:. Tendon . • ... . • • .•. •.. fCAU 

Prlcip ,ue;.,ct ta chengio, VtsGJM.•torc..d t.cf.d 

3'!1. f .O.B. oolnt ol '""""""1. 20!6 '""""""° 
feo fOf fD'turned .mercNnd'rH .. PeuoNll check& 
181111 3 woeiLs 10 ckl,a,_ COO on c1!11r-~H10d checlc 
only. N. V. fDSldont1 lldd HlH tu. 

CALL (2121 937-6363 
free consultation, catalogue 

OIGlTIZfRIPLOTTER 
00\ISTON INSTRU'<IENT 

HI PAD OIGlTiliR OT· l 1 11 " • 11 " ••••. 725
TERMINAL 

ZENITt4 Z 19 .......... .. ... 635 
ZENTEC Zai>hV' ............ 1.050 

OT· l IAwlAl'l'LElr>torlo<• • •• ••••• 750 
HIP\.OT OMP·2 Sll " • 11 " .. • • • • • . •• 975 CMll:- a:IMSVSllC NI W 'l'Ollflt 

10..f)C: .. JU II CS.T N'f' 
TElEv.oEO 91 2C . . • . . • • . . . . 705 COMPl.OT DP·1 1 4000 •10!''100< • , , , , 4,000 21 .ss 4-<1111 ~~0.ld 
BEEHIV<, ESPRIT, HAZELTIN E. , •. . •• , . tCAU. 8 4 llA PlllNTUlll'LOTTER . • .. .. • 5,200 u e~, to· 11101 ~l!Mc.liM 

Circle 90 on Inquiry card. BYTE :-11 y 1981 ~37 



Circle 441 on inquiry card. 

XAV~ Ada™ Now 


XAVAX One/32KB $1 ,500 
• 68000 BMHz si ngle board computer 
• Multibus''"llEEE 796 compatible 
• 2 RS232C, 2 para llel ports 
• Sockets for 64KB ROM 
• Motorola KDM module compatible 
128KB RAM on board, add .. . . ($500) 
Manual of boards. chips ... , ... ($15) 

XAVAX Two 	 $8,500 
• 68000 BMHz Mult ibus''" computer 
• 256KB RAM expandible to 1M8 
• 10MB Winchester, 960KB floppy 
• One para llel, 2 RS232C ports 
• Graphics d.isplay monitor 
• Ml.Jltitasking operating system 
• Editor , filer, li nk er. utilit ies 
• Language: (Pascal, C, COBOL, 

FORTRAN, BASIC , or Assembler) 
• UNI X/7 and APL are opt ions. 
Manual with OS summary . .... ($15) 
Operating system manual .. . . .. ($25) 
System manuals set [7] . . . .... . ($85) 

XAVAX Two/ 3 $10,850 
• Multibus''"/IEEE 796 bus. 3 users 
• 16 inc ludes 512KB RAM, 6 users 
• 16 adds 3 RS232C ports [5 total) 
XAVAX Two/6 $12 ,850 

XAVAX Three $12,850 
• XAVAX Two fea tures, plus: 
• Second 68000 processor 
• Memory management on board 
Ada'" and Pascal with OS . .. ($5000) 
Initial XAVAX Two/ 3. add . .. ($2350) 
Initial XAVAX Two/6. add . . . ($4350) 

XAVAX 10 Cartridge Backup $5,000 
• lOMB high speed min i-Winches er 
• 7MB integra ted backup (3 min.) 
• Mui ibus'" controller [32KB RAM ) 
• 960KB floppy (in main cabinet) 
Interface to XAVAX Two. Three. 

HARDWARE [ Multibus' ") 
880 Ki lobau d 1/0 controller $1 ,500 
• 8 channel RS232C 
• Bisync and ASCII asynchronous 
• CRC generate, detect, check 
• ports individually programmable 
8 channe l RS232C 1/0 board $300 
8 channe l intelligent RS232C $580 
4 channel parallel board $400 
ANSI Winchester controller $500 
512KB RAM (parity, 270nsJ $1.700 
256KB RAM (hall populated) $1 ,500 

SOFTWARE 
BizBooks'" (80 modules] $4,500 
• Accounting, inventory control 
BizGral '" [8 colors] $2,500 
• Business colo r graphs. plots. 

MasterCard and VISA accepted. 
Ask. your distributor for XAVAX. 

.~U NIX tr ademark or Bell Laboralories. 
'" Mul libus trademark o Intel Corporation 
'"Ada tr ademark Depan ment ol Defense. 

(319) 344-0550 

XAVAX CORPORATION 


300 Northwest Tower 

Bettendorf. IA 52722 


TWX: Cable: 

910 - 525- 1177 XAVAXCORP 
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Listing 1 continued: 

tt..tp ; {set up t ho p a llet> 
repeat 


+I a s h it Cp l I et, x , y > • {f la h t ho c ur s or at the current po,;1t1on) 

read fk vyboa,..d, inc ); <read the ch .-acto r Ju"t typed> 

cas e upcia5 (inc~ o f tconvert t o v pp r c s e nd '5.elect act i on> 


"N' newc;hiJ,r; {accept and o x 1t) 
·c .. begin P "-t5 k; C'le.i c:. n.a r ~nd; {C l e a r pallet> 

·u · , ·e · H y 1 1n [O •• 71 then y : = y + i ; {move u p ) c ursor 
' O " , '2' 1 f y - l 'n CO •• 71 then y : = y - l; <move c ursor down) 
· L 1

• • 4 • t+ >e - I ln CO • • bl then x : = x - 1; Cmov C'-t'" or ln+t > 
' R' . ' b" If ;c J an co .• cl tn n x . - ,.~ + l ; <mave c ursor ri g h ) 

·p · pop; Cpo p char + r am stack)
' S ' begin 5 h1ft; ~.-omptSta t e end; < ha.4 c n.,r) 
· 1 · 1 nv@'r- lj <1nvl!,..t char> 
'G. b"IJ ' " get e h.,r; P .-o mpt Ed1t end; ( r t r1 ve noth~r char} 

. ' ':5• putb l ock l fwh1 t • x , y l ; (white space> 
'" (•" putbl o c k Cfblac k , x , yl (b 1 a cl( p a ce> 

ond; :c: @> 
u ntil Ha ll r e e : esDver 

end· ~ Gen c:ha;,.. ) 

proce~ur ga ng~ ; 

< g o t a l I the ed1 ted c:haractqr5 into t ncu r ou tput c.onfigurat1ons ) 

can s t m5g ~ ' wt""a t 1n9 o ut • J 

v~r i, >: .. y : 1nt g r· 


c v al : charimage; 

b lt 5h,ft : array (0 •• 61 of 1nteg r; 

dotcc~nt ; integer; 


procedure wr1 tJJdot <1 : :t. n t ·C!g e r); 

be gi n 


1f 	 1 mod Ch r ~Per~ow ~ 0 tnen began 

wr ("' . ', 1 ngth <m.• g> + datcaunt, 0) ; 

dotcount := dotcount + I 


end 
~nd; 

t1eg1n 
wr- ( "' ~ <•. 3 >; w- <m· 9 11 0 Ot; 

bits h1+t CO ] I; b1tsh1ft Cll : • 2·. 

b1ts h1ft C2J : a 4• bit s h1ft C3 J : = B; 

bit hift C4l : = 16; b1tsh1f t C3l : • 32; 

bit5 h1ft ( bJ ; • b4; datc:ount :~ O; 

for 1 : = 0 to 127 do begin 


s tepc h .,,. l chr- CI J I; 
for y :• 0 t o 7 do b e gin 


cval Cyl : • O; 

fo r x : w 0 t o 6 do 


af s ere nbat Ctu,. I C!~ x . turtley + yJ th n 

c v a l Cyl : • c v 1 (y] + b1tsh1ft Cx l; 


end; <f o,.) 

cfil~A [1J : • cv~l; 


W~l t dO ( 1) 


nd Cf o.- ) 

end; 


procedure g v tf l J ; 

( Ge t input and output fil e na m a nd open them > 

v~r ~ys10 : integer; 

began 

..-iepeat 

wr ( .. # 0 Q) ; rd ( , 1 npu t f • le:. ,. .. o ~ 0 , .j: l l Q'n mo) ; 

tf length (fol n MC!) • 0 then e M1t ! program>; 

(•I - > r t licf1le, f1len amel' <~I+} 


sys•o ;~ ior ult; 

1f ~ys ao <> 0 then wr Cconcat ( "?Cannot o pen ~ f1Jen~me > , o , 1>; 


until s y s 10 = O· 
repeat 


Mr c·· , 1 , l>; rd (''Output file: · .. O; 1 ; fll@n rne >; 

if l ength lfil nam ) • 0 then e~ ! t Cpro9raml 1 

( "'I - > rewri te (cf1le, f11on..am >; (Sl+) 


y § lO : = iores ult; 

if s ys io <> O t hen wr lconcat !' ? Cannot o p n f>l ana me >. o, 2>; 


unt i l sys10 = O; 

nd; 


procedure in1t1al1 z e; 
b gin 


ln.1 tt u rtle; 

f i 11 scree n l b ! c k); 

f11lch r l flil"r [fwhJteJ, sueof ! c blockl , 2 :i:51 ; 

f1ll cnar l fllJ e r- tfblac k J, s >zeof lc bl oe kl , O >; 

g thles; fJllscreen lb l a c k>; 

draw c harbox < ~bO KCOrner, yboxcorner) · dra w ll c h r c 1 

s el x := O; s ely : ;;; O; ( 1n1 t 1a l 12.e c haracter St:' l c: t i cn c car d.an.ate!;.) 


end; 

~rocod 1..1.-e s hutdown; 

< 6ot th o a1ted characters and output th c h r e t +Ile 
l 
bo g1n 


9ath r ; 

put tchlel ; 

clos e Ccf>l e, l ockl; 

cl,.d:i p; wr (cancat c•c ·,. f it na m, made l" >, o, I>· 

if gc (C ' Y .. 1 ' N ~ )J •newed.at?· , true>= .. N. thun ;.:: it (program>; 


Usting 1 cont inued on page 440 

http:�newed.at


r ,"v . 
·"'LINE VOLTAG 

TRANSIENT SUPPRESSORS 
"~TM AND &qt~;';'"" 
PROTECTS: PROTECTS AGAINST: 
•Computers • High Energy Voltage 
•Micro-Computer Sys ems T rans1ents 
•Word Processors •On -011 Sw1 ch1ng 
• Cash Reg•sters • Lightning Induced Transients 
• Power Suoot1e!> • Inrush of OnlOfl Power 

Cl1p$l11p C ~PPet 
977E 67BF

®® 
DEALER INO\JIRIES INVITED LIS ED LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 800-638-9098 

Circle 176 on inq uiry card. 

Computer Based 
PROM 
Programming 
Interface your S-100 Bus Computer w ith our 
PPS- 100 MULTI-PROM Programmer . 

• Disk storage of data/ no master 
PROMS required 

• Clear English commands 
• Programs up co 8 EPROMS 

simultaneously- each w ith different data 

• $1500 

~ 
FRYE 
ELECTRONICS, 
INC.® 

9826SWTIGARD ST. 
T IGARD, OR . 97223 
(503-620·2722) 
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Circle 294 on inquiry card. 

MTI stocb tm all 

for faster delivery. 


Ask about our " OED " discounu. 

VISA and MasterCard ordl!11 accl!pted. 


VIDEO TERMINALS 
VT 100 OEC1copo ............... ............ S 

VT lBX Compu1ing op1ion .... ............ 

VT 101 OECscope .............................. 

VT131 DECscope ..................... ... ...... 

VTl32 OECseope .. ... .......... ..... .......... 

ADM JA [dumb termi nal) .............. .... 

ADM 5 (dumb with visual ottr lbu1esl . 

ADM 31 llwo poge butler) ................ 


' 	 ADM 21, 24, 32, 36. 42 .................. .. 

Houhine Esprit .......... .... .............. ..... 

Hazol1ine Execu1 lv• 80 Mod"I 20 ....... 

Hnel1ineExeeu1;ve 80Model 30 ....... 

1410 !Hatti t ine dumb torminaO ..... ... 

1421 (Co nsul 580 & ADM JA comp.}. 

1!;00 ldumb termln•ll ....................... 

1520 lbullered, printer ponl .,.. ......... 


MTI 
Price 

1595 

2400 

12 15 

1785 

1995 

595 

645 


1095 


645 

1495 

1715 

575 

595 

825 


1105 

RETRO-GRAPHICS TERMINALS 

VT 100 with grophie• pkg.................. 3250 

VTl25 !DEC graphicsl ......... ........... .. 3280 

ADM 3 A w•th graphics pkg. ........... .... 1 795 

ADM 5 wilh graphics pkg. ... .............. 1845 


300 SAUD T ELEPRINTERS 

LA34· DA DECwri1e1 IV ................... 1045 

LA 34·AA OECwri1er IV .... ............... 1095 

LA 36 OECwriter II ............... ............ 1095 

Oiablo 630 R 0 ... .. .. .. ....... ........ .. ........ 2295 

Oiablo 630 KSR • .. ....... ...... .... ..... ••• .... 2695 

Dioblo 16!;0 KSR ........ . ... .. ... ........ .. ... 2635 

Tl 743 (poriablol . .............................. \ 190 

Tl 745 (pou/bulll·ln coupler! ... ...... ... 1485 

Tl 765 [port /bubblelb . co u1>lerl ...... 2595 


600 BAUD TELEPRINTERS 
Epsoo MX·BO ....... ............ .......... ........ 645 

Tl 825 KSR Impact .. .. . . . ............ .... .. .. 1570 

Tl 825 KSR pkg. .. ........ ... . ... 1795 


1200 BAUD TELEPRINTERS 

Ep•on MX· lOO .. .... ................ .... ........... 995 

LA 120 RA (tecelvo onlvl ................. :2095 

LA 120 AA DECwriter Ill ....... ........ .. 2295 

T I 783 fpor table) ..... ........... ... .. . ......... 164 5 

Tl 785 fpcmlbulh ·in eovplerl .. ... ....... 2270 

Tl 78 7 fport/in t•rn•I mod•ml ... .. ...... 2595 

Tl 810 RO Im.Pact ............. ........... ..... 154S 

Tl 810 RO pkg, ............................ ..... 1795 

TI 820 RO impact ............. .... ............ 1850 

T l 820 RO 1>kg . ................................. 202& 

Tl 8<0 KSR impoct ........................... 2025 

Tl 8'20 K SR Plcg. ...... . . . .. . . . . . . . . . .. .... .. .. 2 195 

Lear Siegler 3 10 ballluic .................... 194S 


2400 BAUD 

Dataproduer. M200 (2400 baudl ....... 2910 


DATAPRODUCTS LINE PRINTERS 

8300 I.JOO LPM bandl ................. ...... 5455 

8600 1600 LPM band) ... .................. .. 6930 

81000 11000 LPM bandl ................... 11330 

BP1500 (1500 LPM bandl ................. 19700 


ACOUSTIC COUPLERS 

A/J A242·A !300 b~ud orig.I ............. 242 

AIJ :247 !JOO boucl orlg.I ...... ............. 3 15 

Vodic VA 3413 (300/1200orig.J ....... 845 

VedleVA3434 (1200baudorig.I ..... 845 


MODEMS 

GOC 103A3 (300 baud Bell) .. ........... 395 

GDC 20:2SIT (1200 baud 80 IU .. ... . .... 565 

VA 3212 (Bell 2 12A comp.).. ........... . 825 

VA 1031300baud mod•mphon;;J ..... 235 

VA 3451 (orfg/ans ir iple mooeml ...... 88S 

VAJ4S5 (1200 baud orig/ens.I ....... .. 770 

VA '2450 (Bell 201 comp.).. ...... ..... .... 725 


CASSETTE STORAGE SYSTEMS 

Techlrlln 816 (sto1e/fO<Wardl ............ 735 

Teehir•n 817 lnorelfor/speed up) ..... 915 

Techtran 818 fed11ingl ................ ....... 1225 

Techtran 822 lduall .... ........ ............... 1640 


FLOPPY DISK SYSTEMS 

Tecnttan 950 l•toro/forwordl ............ 1395 

Techuan951 ledltingl ............. ... ....... 1995 

• Pleas.e call for Quo toe. 

Di1tribu lon, Ne"' York, Ne"' Jer..,y i nd Ohio. 


NewYork: 

516/482-3500,212/ 895-71'71. 5181449-5959 


Oul$ide N. 'V.S.: 800/ MS-8016 

New Jersey. 201/227-5552 


Ohlo: 216/464.~ 
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Listing 1 continued: 

i ni t1a11 z e 

nd; 


~ro~edure bortp 
begin 


clrdi•p­
if gc CC.- Y'~ • N· J, • Ahart: 

@nd; 

be;;i1n ( M ~e0raphicCh ~g > 
j niti a l i ;::e; 
repeat 

clrdisp; ~rst ("Character 

are y ou sure? ' tl"'ue' • y • then exit Cpr o~r ~m) 

Editor ' , O, 4 >; 
case g c Ct 'A·, •a•, 'M "J , 'Abort, Qu J t, Na~e chara~ter: , true) of 


' A' : abort; <termin~te with no save) 

'Q' : shutdown; { terminate with save> 

*M,, : Gench~r c~~ke n w Ch~r3ct e~> 


end; C case } 
u ntil HellFreezesOve~ 

nd. 

Text conrinued from page 426: 

move the cursor about within the 
menu. In the first method, you type 
the letters U, 0 , L, and R (for up, 
down, left, and right, respectively). 
In the second method, you use a stan­
dard numeric keypad (not normally 
present on the Apple) by pressing the 
number corresponding to the direc­
tion of desired cursor movement (i. e., 
2 = dow n, 4 = lef t, 6 = right, 
8 = up). When the cursor is placed 
over the character that you wish to 
edit, press the period key or 5. The 
character is displayed on the editing 
pallet and the list of edit options ap­
pears. 

Character Editing 
A new cursor appears in the lower 

left-hand corner of the editing pallet. 

Prompt 

As with character selection, the cur­
sor is moved about within the pallet 
with the letters U, D, L, and R, or 
with the digits on the keypad . The 
latter method is somewhat easier to 
use. However, if your Apple is like 
mine, you will have to suffer use of 
the directional mnemonics. 

In order to make a white block, the 
period key or 5 is pressed. To make a 
black block, the space bar or 0 is 
pressed. If you are observant, you 
may ha ve noticed by now that all cur­
sor movement and flashing are dupli­
cated by a one-pixel cursor with in the 
menu box of the selected character. In 
fact , any action taken in the pallet is 
duplicated to scale within the selected 
character. 

But there is more to it than that. 
Typing C clears the pallet, giving you 

Options 

ABORT,QUIT,MAKE CHARACTER: A ;:;; abort: do nol save editing done 
Q = quit: save editing done 
M =select and edl\ a character 

·: ACCEPTS 
UP.DOWN ,LEFT.RIGHT 

NEW.CLEAR.POP ,INVERT.GET 
(Shif t) UP.DOWN ,LEFT,RIGHT 
·: (SET), • ' (CLEAR) 

.. _.. (or 5) =select character 
U (or 8) = move cursor up 
D (or 2) = move cursor down 
L (or 4) = move cursor left 
R (or 6) "" move cursor right 

N = new character; termina te edil 
C = clear pallet 
P = pop character lrom stack 
I :::: invert pallet 
G "' ge l and copy al ernate character 
S = shilt character (up, down, le t. right) 
U (or 8) = move cursor up 
D (or 2) =move cu rsor down 
L (or 4) = move cu rsor lelt 
R (or 6) = move cursor right 
''." (or 5) = sel curren t pii1el 
" " (or 0) = clear current pii1el 

Table 1: A summary of commands fo r the CHEDIT program. 
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Biggest Catalog! 
Finest Quality! 
Since 194 1, thousands of 
engineers, craftsmen & hobby­
ists nationwide have been 
coming directly to the Edmund 
Scientific Catalog for quality 
products.. .fully guaranteed! 

FREE ! Simply fil l in below, mail today,and your Edmund 
Scientific Catalog will be on its way to you. 

O Send FREE Catalog 
Name 
Address __________________ 

Clty:______~State______ Zlp,___ 

Edmund Scientific 
Oepl. 8211 KH10 Edscorp Bldg. 
Barrington, N.J. 08007 

No. 3484 ° 1982 Edmund Scientific Co. 

Now you ca n use your prinler wilh your modem! Your computer can be an 
i11tefligen1 printing terminal Tall< 10 timeshare services or 10 other personal 
computers; print simultaneousJy through a second prin er port: and re -display 
text stored in memory. Download text lo Basic programs: dump to a cassette 
tape. or prin er. or bath. Microtext can be used wi h any printer or no prin ter at 
all. II features user-conligurableduplex/parity foc special applicat ions. and can 
se11d any ASCII character. You 'll find many uses for this general purpose 
module! Avaiable in ROMPACK. ready·lo-use. for $59.95. 

11111111 1111 llllt- GAMES 
Star Blaster ­ Blast yw way through an aste<oid lield in this acHon-packed 
Hi -Res graphics game1 Available in ROMPACK : requi es 16K. Price: $39.95 
Pac Allack ­ Try your ha nd at lhis challenging game by Compu erware. with 
fantastic graphics. sound and ac1ion! Cassette requires 16K. Price: $24 .95 
Berserk - Have lun zapping robots with this Hi·Res game by Mark Data 
Produc ts. Casse te requires 6K . Price: $24 .95 
Advent ure ­ Black Sancrum and Calixto Island by Mar Data Products. Each 
cassette requires 16K. Price: $19.95 each. 

SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Soflware Developmen t System (SDS80Cl is a complete 6809 
editor. assembler and monitor package contained in one Color Compuler prcqam
pack! vastly superior to RAM-based assemblerstedilors. the SDS80C is non· 
volallle, meaning I.hat ii your applicallon program bombs, it can'( destroy your 
editor/assembler. Plus It leaves almost all ol 16K or 321( RAM lree lor your 
program Since all Uvee programs. editor. assembler alld monitor are co-resident. 
we eliminate tedious program loading when going back and orth from edihng to 
assembly 3"(I debu99ing1 

The PQY1er lul screen-oriented Editor features finds, changes, moves. copys and 
mucfl more. All keys have convenient auto repeal (lypamatic), and since no line 
numbers are required. the lull width al thescreen may be used to generate well 
commented code. 
The Assembler features all of the lollowing. complete 6809 instruclioo sel; 
compre1e 6800 sel supported lor cross-assembly; cond11ional assembly; local 
Jat>els: assembly to cassette tape or to memory: hsting lo screen or printer; and 
mnemonic error codes instead of numbers. 
The versarne ABUG monllor is a compact versionol CBUG. 1allored for debugging 
prngams generated by the Assembler and Editor. II features examine/change ol 
ITl\lrtlOf'/ or registers, c.:1ssette load and save, b eakpoints and more. SDSBOC 

ROMLESS PAK I ­ is an emply program pack capable of holding two 2716 or 
2732 EPROMs, allowing you up to 81( of program! The PC board inside comes 
with sockets installed. ready to go with he addition or your custom EPROMs. 
Price: $24.95 
2-PASS DISASSEMBLER - with documentation package. 16K; cassette. SOC 
Oisassemt>ler Price : $49.95 
CBUG - Machine language monitor. CBUG Cassette Pr ice: $29 .95 
CB UG ON 2716 EPROM: Can plug into Romless Pak I. CBUG ROM Pr ice: 
$39.95 
PARALLEL PRINTER INTERFACE - serial to para~el converter allows use or all 
standard paraDel printers. PIBOC Price: $69.95 
Assembly Language Programming, by Lance Leventhal. Price: S16.95 
MEMORY UPGRADE KIT S: 4-161( Kit Price$39.95. 16·32K (requires soldering 
experience) Price: $39.95 
PARTS& SERVICES : SAMS. 6809Es. RAMs , PIAs. Call !or pr ices. 

PRODUCTS FOR YOUR RADIO SHACK 

~~'7~COlOR CO PUTER~~~ 
$ MICROTEXT COMMUNICATIONS VIA YOUR MODEM!** : 

WE SHIP FROM STOCK!~:~a@~ ~ GOODSTUFF! Master Charge/Visa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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North Stars 

Advantage 


over 

IBM and Apple

is easy to see. 

The North Star ADVANTAGE desktop computer has 

higher precision graphics, better software, and greater 
disk capacity than the IBM Personal Computer or the 

Apple 111 . Plus, nationwide on-site service and free 
business graphics software. See it for yourself. Then 
check the price. You 'll see how easy it is to own the 

North Star ADVANTAGE. For the name of the North Star 
dealer nearest you, call today. 

CALL TOLL FREE 

1·800·447·4700 

llLLINOIS 1'800·322·4400l 

14440 Catalina Street, San Leandro, Californ ia 94577 
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1 

the proverbial clean slate. If you have 
done this by accident, don't panic; 
the character is not lost forever. 
While in edit mode (as opposed to ini­
tial character selection mode), the 
character is saved in an 8-level cir­
cular stack. To recover the original 
character, type P (for pop) . Upon en­
try to edit mode, the stack is fiJled 
with the original character found. 
Therefore, subsequent pops wi]J only 
yieJd the same character. However, 
no mechanism yet exists for recover­
ing from an accidental pop. Thus, 
this should be used as a "restart edit" 
command, rather than as a method of 
comparing or saving succeeding edits. 
Commands that "push" characters 
onto the stack are Clear (C) and Get 
(G). The number of pushes is fi nite; 
only the eight most recently cleared 
characters are saved. 

If you wish to obtain another char­
acter for editing that might be similar 
in form or dimension to the one you 
have in mind, the Get command 
copies a specified character into the 
character currently under considera­
tion. As previously mentioned, this 
operation performs a push of the old 
character. To perform a Get, typing 
G places you into a character­
selection mode that is used in the 
same way as the initial selection. The 
letters U, D, L, and R are used to 
move the cursor about within the 
menu; the period is used to select the 
character under the cursor. A copy of 
the character specified then appears 
in the pallet and within the menu box 
of the character currently being 
edited. 

A Shift mode allows you to move a 
character about within the pallet. Al­
though pixels shifted off the edges of 
the pallet are lost and cannot be re­
covered, the entire original character 
may be recovered with the pop com­
mand mentioned earlier. To shift the 
character, press S followed by the 
direction of the shift (U, D, L, or R). 
Since only one shift is performed, 
subsequent shifts require S to be 
pressed again before specifying the 
direction. 

Finally, an Invert command causes 
all black pixels to become white and 
vice versa. This is done by pressing I. 
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TRS·SO's™ 

and 
Hewlett­
Packards 

Best Discounts Possible 
WE PAY SHIPPING in the 48 continental states o n prepaid 

orders of $100.00 or more. 
NO TAXES are collected on out·Of·state shipments. 
WE ACCEPT Visa, MaslerCard and American Express, or 

you can save additional money by pay ing cash. 

TOLL FREE ORDER NUMBER 8001531-7466 

Pan American 
Electironics 

1117 Conway •Dept. 16 
Mission, Texas 78572 
Phone 512/581·2766 

Telex Number 767339 

FORT WORTH BRANCH 
2912 N. Maln 

Ft. Worth, Texas 76106 
Phone 817/625-6333 

Telex Number 794836 

TM - Trad mark ol Ta:ndy Corpora1ron 

P' UfKjrJISC 
OlttlUP't.::11 "'Jtil 

L\:16 DECwri.or m . . . .. .. • . . . . st .095 
L\34 O~Cw1 !1er!V .... .. • .. 995 
L\34 OECwrllet IV fclrm1 CUI. • . 1.095 
I.A12D OECw lilet Ill KS.R .. .. .. 2,295 
LA no OECWriler I RD . . • ' • 2.095 
VTIOO CRT DEC.cope •• .. .. .. 1.695 
'11101 CRT DEC.c:oi>e .. , .. • •• l .19 5 
YTl2S CRT lhpllles ••.. .. .. • J.2!15 
Vll31 CRT DEC1copc •.. • . . . . 1.745 
YTl32 CRT DE C1011lle ••••. . , . . 1.995 
VT18XAC ...""'1al CompW<r Option 2.395 

U95 
2.595 

695 
2.J95 
2.B45 
1.695 
2.195 

595 
645 

I, 165 
1,995 
1.6!15 

9!15 
3.195 

650 
1.075 
2,895 
3.295 
1.19~ 
2.195 
1.J.15 
1.695 

7.,S 
!95 

'1.Jll ..DIUI 
12'N.D'li I OI Dt JIN"I 

SlOS S 56 S 40 
95 53 36 

105 58 Cl) 
220 m tl3 
200 112 75 
162 90 61 
115 61 43 
315 185 119 
161 99 63 
190 106 7Z 
lJO IU 96 
1$3 85 58 
149 138 93 
67 J7 25 

uo 1l8 86 
t!J 152 102 
162 90 61 
211 ll1 80 
~1 34 22 
62 36 24 

112 65 42 
190 106 72 
ltil 90 61 
96 $4 J6 

lOl 111 116 

82 46 31 
103 ~1 J9 
276 1$4 104 
316 175 119 
rn 
211 
t21 
162 

11 
88 

43 
60 
49 
61 
27 
32 

KEELE(.' CODES 


DISTRIBUTORS- DEALERS 

FOR A UNIQUE NEW PRODUCT 

AVAILABLE ALSO TO END USERS 

Micro, mini ond mainlrome users con cu l cosls 
and save time w ilh Keele Codes unique E40 
compression utility. 

If you-make bock-up copies from Winchester 
or floppy disk 

-archiveyourdolobosefiles 
- save reports or correspondence on 

topeordisk 
- need more media space accessible 

from lhelerminol 
- send written moterioJ via line or 

telephone 

then Keele Code E40could helve your disk 
costs and save transfer time bycampre!'.sing 
nolural English loabout 40% of its original size. 
Throughcompression you achieve more Ihon 
twice os much moleriol on each disk in the 
some lime as it would lake lo make a copy. 

Oplimised for English- E40will compre$Sony 

wriUen/data/program material and all 256 

ASCII characters con be coded and faithfully 

reslored Numerictab.les loo! 


Avoiloblefor mosl CP/M machines, including 

8"IBM, Xerox 820,Superbroin,No1thS1or, 

Z80 Apple. Osborne,VectCf, Heath/Zenith, 

Te levideo. 


Also available for POPI 1and GEC 4080 series. 


O lher languages to follow. 


Write or phone forfuU deIoils 

Keele Codes Limited, 

Universityof Keele, 

Keele, Staffs. STS SBG England­

Tel: 011 44 782.-629221 . 

Telex:851 36113. 


, - - Cutoutth.;;,u~ - BstOll 
Mostercnorge occ.epted II You may phone or refexyour order 

I I
I Pleose ~end me lie: I 
I E401arCP/M .......... - ..........Reta1 price$ 99D I 

(inc air mo1 I postage) 

I CP/Mmanual O<'r ..... .... ..... .Retail price$150 I 
J lurthet detoils 

i::·:--··::::·::::: :: :_ :: :I 

I I enclose o c~eque/ I 

mooey orderfor .. ... .. ... ... ...... ........... ... ................ II 


I Mastercharge............................... .............. ..... . 


IMy compu1eris ..................... .............. ............... I 

~eorol purchos~·=·=·==··_:::·:::...::J 
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STRIKE A 

PERFECT 

MATCH ... 


Wed a Data General Eclipse to the 
ALPS Word Processing System 
Marry ALPS word processing Plus these options: 
sollware with Data General • Foreign language capabiliiy 
termmals lor a complete text !or rapid translation and word 
entry, editing, formatting and processing in any Romanized 

text outpul system alphabet. 


The wedding costs about • Dictionary look-up ol words 

$4,000. and phrases to improve rans­


You get all standard word la ion production. 

processing [ea ures wi h· For complete information on 

• fast response any ALPS system, contact ALPS. 

• "Short Slroke'" dictionary facil ­ 750 North 200 Wesl, Suite 104, 

ity that provides user defined Provo, Utah 84601 Telephone 

shorthand and spelling correc­ 801 /375-0090. 

tions. 

• Ease of use for minimal 

training. 

• Search and replace feature 
yields quick replacement o[ 

AUTOMATED LANGUAGEale'selected characters or strings. 
I f'AOCESSING SYSTEMS 

...---8086 SOFTWARE-­
From Dynamic Microprocessor Associates, Inc. 

EM80/86TM 
An emulator which will permit an 8086, using 86·DOS (IBM Personal DOS, MS·DOS, 

SB·86') or CP/M-86. , to run CP/M' programs written for 8080 wflhout modifications. 

Complete system $200. 

THE FORMULA™ 
An informal ion manager incorporaliing charac eristics of a d;;ita base manager, a word 
processor, and a compiler language into a '"system language" for applicallon develop· 
ment. Delivered with the General Accounting System inc luding General Ledger, 
Accounts Payable, and Accounts Receivable. Complete system $595; manual only $60. 

ASCOM1 
M 

The Asynchronous Communication Control Program allows a microcomputer to com· 
municale with another computer through a serial port; ideal for interfacing with a t ime 
sharing system. Includes various protocols and supports both batch and Interactive 
processing. Complete system $175: manual only $20. 

UT86T~ 
Sys em utilities designed to improve the user fr iendliness of systems using 86-00S. 
UT86 provides neatly formatted and sorted directories, interactive copy routines 
which permit selection of individual files or groups of fi les. formatted fil e prrntouts 
wilh pagination and headlngs, and more. Complete system $180. 

THE FOUNDATION™ 
An advanced data entry and query language. Avai lable Summer 1982. 

OMA • WE SPEAK YOUR LANGUAGE 

Dynamic Microprocessor Associates, Inc. 

545 Filth Avenue. New VOi ew York 10017 • (212) 687-7115 

we ship prepa10 ano COOoroers Shipping & ManOl•ngcnarges ex1ra S5UPS a•eas. S7 non·UPS areas. M1wco 
Ca!'>a da, S10 + eisewr>e<e MasterCnatge and VIS A acce~rea 'Tro!demarks SO·OOS. Seame Compuier P1od­
ucls. CPIM ano CPrM-S6. 01g1tal Researcfl. SB·S6. Lol eboal Assoc1a1es. MS·DOS. M1croso1I 
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Pressing I twice in a row yields the 
original character. The drawback to 
use of this command is that shifting 
causes black pixels to be brought in 
on one edge of the pallet. If you want 
a white background, these pixels 
must be filled in separately. The alter­
native is to make the background 
black before sh ifting, then change the 
background back to white with the 
Invert command. 

Terminating the Edit 
Once you are satisfied with an edit, 

type (for new character). This 
makes the change permanent. The 
ABORT, QUIT, MAKE CHARAC­
TER prompt is then displayed and a 
new character may be selected for 
edit, or the new characters may be 
saved in the output file with the Q 
command. Then you are asked 
whether you want to begin a new edit 
session. Typing N terminates the pro­
gram. Typing Y causes prompts for 
new input and output files to appear. 
If a null (Return key only) is entered 
for either file name, the program is 
terminated . 

Using the New Character Set 
In order to use a character set that 

you create, you must rename the file 
output from CHEDIT to SYS­
TEM.CHARSET. This is required by 
the T URTLEGRAPHICS unit. 

The alternative is to write your 
own versions of WCHAR, 
WSTRING, and CHARTYPE by us­
ing DRAWBLOCK, in which case 
you must match some of the declara­
tions made in CHEDIT (char-image, 
charset, and charfile ), and read in the 
character-set file of your own chaos~ 
ing (see procedure drawal/chars). 

Summary 
CHEDIT is a simple editor for 

Apple-format character sets. If re­
quired, modifications should be easy 
to make. I graciously forgive Apple 
for providing such a limited form of 
graphics support with its Pascal pack­
age; it is adequate for many small ap­
plications. But with CHEDIT, there is 
no reason why you shouJd be re­
stricted only to the character sets pro­
vided by Apple. • 
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CP/M Compatibility 

for your TRS- 80 


Pluggable boards & powerful operat ing 

system (TS/OS) run this 

power packed lineup of CP/M 
progam applications 

on your 
l'/of4s1ar 	 dBase II' 

Ouic· ·Easi'
MilljlcWa.nll' Word Data Base TlmlW

Processmg /Management 

Ma~ Mtligo• 	 caic Slilr'Mafl - Financ ial 
Mana~menl ModelingMa•lman · 	 Slll>l!r Cate· 

Special 	 Business 
SpeilSLH ' Apptieatlons 	 Applicalions 
s~person · 

The 

Freedom Family 


Freedom Option ...... ....... ...... ... ....... ....... $275.00 

CP/M Compatibility 


Freedom Plus ..... ... ...... ........ .. ............... $490.00 

CP/M Compatibility Plus 64K RAM 


Manual Only $25.00 


Freedom Technology 

International. Inc. 

Helping Small Computers Do Big Things 
To Order call 1-800-523-4067 

In Pennsylvania call 569-2381 


Dealer Inquiries Invited 


' CPIM is a 1ra0ema•< OI Oi9ita1 Researcn. inc. 

Circle 112 on lnquiry card. 

NEW 

ZIPPERI 


FEATURES: 
• 	 Menu driven zip code doto base. 

You simply type in the street 
address, or P.O . box anywhere 
in the U.S. Instantly, you have the 
zip code needed. CPI M 
compatible. 

$225. 

For more information, call or write to: 

COMPUTORIAL, INC. 12131933-8268 
4520 Wilshire Blvd.• Los Angeles, CA 90010·TRS.so Is a 1rademarlc ol Tandy Corp,

• F40'9 HEWLETT Newll-99/4A·48K RAM

I I IC af!~ PACKARD • . 100%TI partsw/.Extended 8a$ic 
or Tl ·LOGO Re: Sr300 YIC:SS689.95 

HP·81 $1985.DO I · 	 · · 
J2K BytH rt1nd11d Te.xos lnstrunlenfs01 V
82907A J2K Mom. mod. ~-- Home Computer2J9.DO · 
829DIA 64K M•m. mod. JJ7.DO 
12909A 128K Mem. mod .•531.00 
HP·ISA Compulo.< $1985.0D T!.99/4A
HP·125 Computfl 1985'00 Only
HP-41C P1uv, w:iontilic 186.00SaII S HP-41CV Prog. 1<i1ntilic 248.00 	 s2999s 

SERIVlNGY auas•NDCEll947 HP-41 C.•d •ud.. U9.00 

CO HP-41 Op1ic1I wind 99.00 10" color molliW hfth ••• Jl4.9S JJUS 
82106A 41CM•m:o.ry module 26.DD l2K mrmorymodule 399.9.S l14.95 
82110A 41C Du1d mom. mod. 84 .DD E1t1ndrd Bui• 100.00 75,00 

H_P-41 Pc int11 291.DO 	 RflAtl. v"' CGl1.• 

1 82160A HPR in•,.f1ce 109.00 Speich tynUu,.iw U9.95 129.95 
-------,..-------------182161A cu..tl1dri•• 4Jl.DO Di••momorydri.. 4!19.95 394.95

CABLE : " OL VRAV" LSA 82162A HP·ll prln111 J9l.OD Telephon..ouplu !modem} 224.95 189.95 
Main Showroom & Offices: HM7 Prof, « i1n/p11nw 584.00 Plinur lsolld nm) 399.95 319 .95 

HP-JU Scie..illc 55.00 Tl-LOGO 	 250,00 99.95 

,N s1oct<. ATARI® 
COMPUTERS 

FOR ATARI 400 & 800­
GHOST HUNTER {similar to Pac-Mani 
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Give Your Apple a Voice 

A Speech-Development System 


Using the Radio Shack Speech Synthesizer 


"Speech. It separates man from the 
lower forms of life and from mere 
machines." In the not-too-distant 
past, this statement would have been 
true. ow, with many consumer 
products gaining the power of speech, 
it seems only natural that the com­
plete home-computer system have the 
power of verbal communication. 

I added the power of speech to my 
Apple 11 with the aid of a Radio 
Shack Voice Synthesizer. To make 
the same conversion with your Apple 
you will need to tinker wit~ its hard­
ware: if you own a TRS-80 you will 
have to modify some of the software 
presented here, and if you own any­
thing else you will have to do a little 
of both. l will attempt to cover the 
subject in such a manner that modi­
fications will be as painless as possi ­
ble. They might even be fun! 

Speech Alternatives 
I had wanted to add the power of 

speech to my computer for some 
time and had explored several alter­
natives. I found that the best speech 
quality resulted from methods that 
reproduced, rather than created, the 
human sounds desired. 

A simple sampling method that 
uses an AID (analog-to-digi tal) con ­
verter can produce superb sound 
quality if the sample rate is suffi­
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ciently high. Each sample, however, 
uses 1 byte of memory, so it is not un ­
reasonable for one second of speech 
to require 4000 bytes. In addition, the 
vocabulary is fixed and considerable 
effort is required to increase it. 

Another method for reproducing 
speech is LPC {linear predictive 
coding). This technique is used in 
Texas Instruments' Speak & Spell, 
and while it reduces the memory re­
quirement to several hundred bytes 
per second, the quality of speech is 
slightly reduced (and it still has the 
disadvantage of a fixed vocabulary) . 

The Radio Shack Speech Synthe­
sizer generates the sounds that make 
up speech, called phonemes, through 
the use of Votrax circuitry. The 
Speech Synthesizer can generate 45 
different sounds, 10 of which are 

Phoneme Example ASCII 
Sound Usage Characters 

" a" day 
"ah" honest 
" aw" law 1 
··e" meet E 
"eh" heavy 3 
" ()()" bOOk % 
" u" school u 

Table 1: Exan1ples from among the 45 
pl1onemes available w ith Radio 
Sl1ack's Speech Synthesizer. These 
sounds can be combined to form words 
and sentences. 

capable of varying durations (see 
samples in table 1). The major advan­
tage of this method is that the words 
are not reproduced, but created from 
a single-byte code, which translates 
to less than 20 bytes for each second 
of output. These phonemes can be 
combined in any order, thus permit ­
ting an essentially unlimited vocabu­
lary. 

ln the past l had heard speech that 
was generated from phonemes, and it 
was generally of poor quality. After a 
great deal of practice, I discovered 
that quality was more a function of 
the programmer than of the hard­
ware. One major consideration in 
understanding speech is the rhythm. 
As an example, pronounce the word 
"kick. " You will notice a pause before 
the last "k.'' The word flow can be 
improved through the insertion of 
such pauses. 

Even the phonemes themselves can 
present problems. Let's examine the 
word "name." When asked what 
sounds form this word, most people 
initially respond with '"n'', "a", "m", 
where the "a" is long. If these sounds 
were sent to the synthesizer it would 
say something that resembled 
"name," but it would hardly sound 
proper. 

A closer examination of the word 
"name" reveals the sounds "n", "a", 
"e", "m", where both the "a" and "e" 
are long. When these sounds are re ­
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Schematic diagram for tlie interface between tlie Apple II Parallel Interface 
card and the Radio Shack Speech Synthesizer. 

produced by the synthesizer, the 
word is easily recongnized. Now, 
however, the word ends too abrupt­
ly. The addition of another "m" to 
form the combination "n", "a", "e", 
"m'', "m" sounds nearly human. {By 
lengthening the "a" or the "e" sound 
you can attain a pronunciation ap­
plicable to a particular region of the 
country.) 

Word flow can also be improved 
by the addition of such neutral 
phonemes has "eh" and "uh." The 
transition between sounds in the 
word "name" is improved by adding 
an "uh" between the "n" and the "a" 
sounds. 

By varying these techniques, I con­
vinced myself that above-average 
speech quality could be achieved with 
phonemes. In order to manipulate the 
sounds quickly and easily, I decided 
to write a program that could per­
form the following: 

•Aid in determining the proper 
sounds 
•Keep those sounds in a dictionary 
•Convert words to sounds auto­
matically 

I wanted to write the program in a 
modular format for two reasons. 
First, although the program would be 
written on an Apple II, I expected 
that many Radio Shack TRS-80 
owners would want to convert it. The 
use of small modules, each with 
specific functions, would simplify the 
modification process considerably. 

Second, although this program 
would be used to develop a dic­
tionary, it would also be used in an 
application program to decode and 
output the words. If I wrote the 
original program in modules, the sec­
tions not required in the application 
program could be deleted to conserve 
memory. 
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Photo 1: Tl1e Radio Shack Speech Synthesizer with the author's Photo 2: Inside the Speech Synthesizer. The V otrax circuitry is 
adapter for the Apple II computer. 

Let's take a closer look at the Radio 
Shack Voice Synthesizer to determine 
the requirements of such a program. 

What the Synthesizer Needs 
The synthesizer (see photo 1) has a 

built-in amplifier and speaker, and 
the ribbon cable plugs directly into 
the TRS-80 keyboard or expansion 
connector. It uses memory-mapped 
IIO (input/output) so that anything 
stored in the last 32 screen memory 
locations is sent to the synthesizer. 

ln order to use this system with my 
Apple II computer, I made an adapter 
(also shown in photo 1) to connect it 
to my parallel interface card, which 
doubles as my printer interface when 

encased in plastic, and none of the supporting integrated circuits 
have markings. 

the system is not speaking. The onJy 
unusual requirement of the adapter is 
that the memory-mapped port inside 
the synthesizer must be hardwired to 
an address that will keep it enabled. l 
also added a power-on reset so that I 
would not have to contend with ran­
dom sound each time the unit was 
turned on. Figure 1 shows the sche­
matic for the adapter. 

It is difficult to identify any of the 
internal circuitry of the synthesizer. 
The Votrax unit is completely sealed, 
and none of the surrounding in­
tegrated circuits are marked (see 
photo 2). But the central component, 
the Votrax SC-01 integrated circuit, is 
available to experimenters from the 

listing 1: Simple Apple program to convert sentences into phoneme codes. This 
routine uses information stored i11 DATA statements and performs a linear search to 
produce the proper output. The relatively slow speed limits it to use with vocabularies 
of less than 100 words. 

I 0 INPUT T• 
is cosue Goooo 
2 0 GOTO 10 
l 0 £ND 
GOOOO Tl• • •• : OUT • 49 lGI 
GOOOS roR T - I TO ~EN (T•) 
60007 Tl• • Tls • MIO• 
600JO IF MIDI \T$ , T.11 
500'10 NEXT T 
600l0 RET'UJlN 
GOQ~Q llESTOllC 
600:SS llEAO Tt< , Tl< ; IF 
6005? T3t • T:lt • •• •• 

<T•.T.l> 

~ " " THEN 60050 


TJ< < ) T? I + " " THEN 600:S:S 

60060 FOR Tl a l TO LEN <Tlil 
6 0070 POK£ OUT , ASC C HID• <Tl I , TJ. 1 1 l 
600 7 1 PRINT HIDS CT35,TJ ,J l ; 
60080 POK& COUT + J 1.0 
60090 NEXT TJ 
G Cl Cl 0 5 Tl I • " " ; COTO 6 0 0 2 0 

GO J OO DATA roU . Y<CU 
60101 DATA 'WILL , l,./\../O l l o• .t.LO 
60101 OATA NOT , "'NNA . A8TTO"' 
60103 DATA Ll£, ''OLA A ; A•0 '' 
GOJ04 DAT A TO,TTHCUUUO 
60105 DATA HE,MME , ,O 

Micromint, 917 Midway, Woodmere, 
NY 11598, (516) 374-6793. 

Software 
Actual operation of the unit is 

easy. Listing 1 shows a simple pro­
gram that converts entered sentences 
to phoneme codes and sends the 
codes to the synthesizer. 

The words and their respective 
sounds are kept in data statements. I 
soon found that the major disadvan­
tage of this method was loss of speed. 
After I acquired several hundred 
words in my dictionary, the time that 
elapsed between words spoken 
became several seconds; th is is ob­
viously excessive for real-time out­
put. However, the small program 
works well for vocabularies of less 
than 100 words, and it is very easy to 
add to an application program. 

In addition to the speed problem of 
those applications that require large 
vocabularies, I still needed to develop 
the proper sounds. The program in 
listing 2, which fulfills all of the re­
quirements set forth earlier, is the 
result of my effort. Let's examine each 
module in this program individuaJly. 

The first section provides the basic 
documentation. Note that alJ vari­
ables start with the letter T. In gener­
al. variable names should be easily 
identifiable, but I chose to modify 
this policy. Since this program would 
be added to other programs, I wanted 
to avoid using the same variable in 
both. 

r e:xt continued on page 454 

448 M•y 1962 ~ BYTE Public.11ons !n.c 



· 
Base

Desler 
_, 

THE LIBRARY OF 


COMpUTER AND IRRMATION SCIENCES 

-the oldest, largest and most respected book club for the computer professional 

The Handbook
of	Artificial 


lntemgence ~


I
I 

Take any 3 books for 

only $1.00 each (values to $74.95) 


You simply agree to buy 3 more books-at handsome discounts-within the ne)(t 12 months. 

(Publishers' Prices Shown) 

56680. I \ 'ERSIONS: A .atalog d aligraphic 
Carl,.·heel .Scotl Kim. Explores the myriad mys1crics 
of wriuen human laoguage and the "''~Y in which the 
human brain interprc1.s it. Softcovcr. S8.9S 

521 40·2. THE HANDBOOK Of' ARTIFICIAL IN· 
TELL.IGENCE. Volume I. Edired byBo.rra11d F~ig~n· 
b<mm. An oumanding collection of articles which 
demOOSlfule how computers exhibit ne:ir·human inie:I· 
ligence. Over 400 pages. Cormts as 2 ofyour J books. 

$30.00. 

42000-2. DESIGN AND STRATEGY FOR DI ­
TRIBUTED DATA PROCESS ING . J<1mes Marti11 . 
Coverage of the impact ofDDP on 1he uhima1e users of a 
system, lheolTice-of-the-futureconcept and much more.. 
C owrrs as 2 of your J books. SJ7.SO 

82522.. TEACHING YOUR COMPUTER TO TALK: 
A 1enual of omma.nd and Respon e. Edward R. 
Tl!ja. A fact-lilied guide to voice equipment for com­
puters. $15.95 

42053·2. DESIGNING A DISTRIBUTED PRO· 
CESS INC SYSTEM. Hami:riiDonaldson. Includes rile 
strmegy, communication networks, and workflow de­
sign. Coums as 2 ofyo11r J books. 534.95 

54425. IDA: A User's Guide to the IDA lnteracli~e 
Data Ana1y · and Foreetl51ing System. li1111 011d 
Ro/Mrrs. An ~emia.J handbook 1hat explains now 10 use 
1he !DA package. SU.SO 

70745. A PROGR MM.ER' G ID£ TO COBOL. 
William J. Harrison. $18.95 

EXTRAORDINARY 
VALUE! 

ENCYCLOPEDIA 
OF' OMP Tt: R 
SCIE E. 
E.ditl!d by Arrtho11)' 
Ralsto11. Monumenrnl 
I ,500.page volume on 
every aspcc1 of the 
computer sciences· 
software, hardware, 
languages. programs. 
syslcms, mathematics 
and more. Over 700 
chans. 1ab les, graphs 
and diagrams. 
Cowus as 3 ofyorir J 
books . S60.0Q 

70691. PROGR M FLOW ANALY IS. E:di1ed b)' 
Mu cir11icka11d J{)(tes. A comprehensive look a: a smtisu­
ca l method which can yield more efficient and reliable 
software. S23.SO 

62757. l\.tl NICOMPUTERS: Low- ost Comput.er 
Po1<er For Management. Revised Edition. Donald P. 
Ke11ney. How 10 USe minicomputers to cut data process­
ing cosis and set up more manageable informatioo 
handling systems. $14.95 

79167. SOFTWARE RELIABILITY GUIDEBOOK. 
Robtrt l . Glass. Anolysis of rechnical tools available for 
sol'1ware design and implementation. fndude.s applica· 
tlons for sman oper:nions ro mammoih projec ts. $18.95 

39960. COMPUTER-ASSISTED DATA BASE DE­
SIGN. George V. Hubbard. A comple1e loo al data 
models. editin g, design tactics, root anchor points and 
much more.. S24.9S 

39977-2. COMPUTER CONTRACT EGOTIA­
TIO S. Auer 111rd Horris. Shows the computer profes­
sional how to handle every phase of succ;essful 
negotiation, f ran preparation through signing lhe final 
agreemCJ1~ Cor1111s f1S 2 of )'Cl'" J bool:s. $34.50 

34115. APL h'll PRACT ICE. £dit~dbyAlle11 J. Ros~ et 
"'· Covers topics including writing maintainable APL 
code$, evaluating 1elecommunica tions networks. using 
APL forconstructionnccount ingand more . $25.00 

70230. PRINCIPLES OF SOFTWARE ENGi EER­
1 G AND DES IGN. Marvin V. blkowlrz tt al. A 
prnc1ical guide which shows you how to handle every· 
thing from small prognims all the way through 1he d.,,;i '" 
of large. comp e~ sof1 ware sys1ems. S24.50 

78333-2.SIMPLIFIEDACCOUNTI G FOR ENC i· 
NEERING AND TECHNICAL CONSULTANTS. 
Ha)'l!S and Baku. Easy-to·follow, plain language for­
mal. Covers parincrsh1p share nccounting. oompen a­
tion plans, time accounting, systems of billing and 
more. Cowra 1u 2 ofyour 3 boolu. $27.95 

53667-2. HOW TO B ILD YOUR OWN SELF-PRO. 
GRAMM IN ROBOT/R BOT INTELLIGENCE 
••• WITH EXPERIMENTS. David/.. Heisennarr. A 
two-volume se t. Coums as 2 ofym.r 3 books. $29.90 

42420. THE DISTRJB TED SYSTEM E vrRO • 
MENT: Some Pr-actic.al Approaches.' Grayce /11. 
8001h. Covers horizontal and hierarchical distribu1ed 
structures, nerworking and much more. 21.95 

34440. THE ART OF ELECTRO NI S. Horowitz arrd 
Hill. Emphasizes circuit intuit.ion and non·mathema1ica l 
dellig)l 1ech niques. l'.>eked with diagram•. schematics. 
and 1l lustrnt ions. $24.95 

51955-2. A GUIDE TO THE SUCCESSF L MAN· 
AGEME T OF COMPUTER PROJ ECTS. Hamislr 
Dollaldson . Invaluable advice on project management 
and documentation, systems design straiegy. and pro­
grnmmmg. Comr/so• 2 ofyo"r 3 books. $34 .95 

79lSS. SOFTWARE INTER PRETERS FOR M l· 
CROCOMPUTERS. Thomas C. Mdmir~. How 10 
design a reliable software interprele.r for any microcom· 
puter syste m. $23.95 

4221.l. DICTIONA RY OF' 8 SINESS AN D MAN­
AGEMENT. Ju1y M. Rosenberg . Over 8000 en1fics. 

$24.95 

81895. YSTEMS ANALVS I AND MANAGE· 
ME T: Struclure, Slralegy, and Design. Dorrald V. 
$1l'Wtlrd. Insightful d.iscussion of e1i1ical path schedul­
ing, management modell ing. system modelling, SlnlC· 
tural models a.nd more. $25.00 

32270·2. ADVANCES IN COMPUTER PROG RAM· 
UNG MANAGEME T. Vol . I. E:di1edbyTl1omasA . 

Rullo. Covers programmer cvuluarlon, goal selling and 
performance standards. productivity measuremen ts a,nd 
more . Cowus as 2 ofyour 3 books. $29.SO 

48494. FILE TECHNIQ ES FOR DATA BASE OR· 
CANIZATION IN COBOL. Joi111Son and Cooper. 
[ncludes technical considerations in choosing a file 
structure, data slruct.ures and more. $20.95 

42303. A DISCIPLINE OF PROCRAMMlNG. 
Ed1grr W. Dijkstra_ A programming classic. $22.9S 

70725·2. THE PROGRAMMER'S ANSI COBOL 
REFERENCE MANUAL. Donald A. Sordillo . Alpha­
betized and heavily cross-ref ere.need, provides a com· 
plete reference to COBOL verbs, syntax conce111s and 
uses. Cormls as 2 ofyour 3 books. S27.9S 

81857. SYSTEMATI PROGRA IMING. N ik/mis 
Wirt Ir. A cla sic work on programming as an CAen:ise in 
conslructing algorithms by ttie noted author. S2J.9S 

79240. SOFTWARE PSYCHOWCY: Huma n P.i.c· 
tors in Compoler and Information Systems. Bett 
S!meidennan. $24.95 

If reply c;i,rd has been removed, please write: 

The Library of Compuler and lnror-mation Sciences 


Dep1. 7-BIH, Rive.rside1 N.l. 080751 to !'biain 

membership tnformaBon and pphcauon. 
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New IAWS·IB 
The llrabyte Memory Board 

Due lo the lremendowi success a[ ()Ur IAWS 1, we 
were able to make a special purchase or tlrst.-quality 
components al b"l"'v·COst prices for IAWS-IB. And 
we am sharing o u rcosr saving with you. Bu I don't be 
surprised if lhe next lime you see this ad the prioes 
havll gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 
0 E CHIP DOES IT ALL 
jaws-IB is the Rolls-Royce of all the StOO dynamic 
board Its heart is Intel's single chip 641< d>'Tlamic 
RAM controller. Eliminates high-current logic parts 
. . delay llnes ... massive h at sin.ks ... unreliable 
trick circuits. IAWS-IB solves all these problems. 
LOOI< WHAT IAWS.IB OFFERS YOU 
Hidden refresh . .. last performance . . . low power 
con umplion . .. latched data outputs .. . 200 S 
4116 Rt\M's . . . on-baard crystal ... RAM lumper 
selectable on BK boundaries ... lully socketed ... 
solder mask on both sides ol board . . . phantom line 
. .. designed £or 8080, 808.&, and ZOO bus signals .. . 
works in Ex.plorer. Sol, Horiion, as w 11 as a ll oth r 
well. designed SlOO computers, 

10-U.\Y MOJlllU -llAC* TIJAl,; n r • fuil y • Ired 
iOO •tstd bOlfel fDf • 0(1 i)'S -~llllUI Lt· i~ ·r ...iep 
l1.rn11:un le ror lril1.01 i,1mp1) rr1w11 l1 In "l • rlimllil 
lfO:fldUl,HL 

•·••··•••••····••·········•••·••···••·· • Can!Jnt! n•a1 U.S.A. Crndu Ciiird Buyerio Oulsi dt! Cunneclic:ut: : 
: To ORDER CALL TOLL FREE 800-243-?428: 
: F"rum Ulnn<tci.1cu• Or F"ur As:Jiisl oce: : 
: (2-03) 3"4 .ga75 • 

: Pleasescncl 1ho it oms r..hc1:kod liclnw: 
: JAWS-18 kit: •:o l&K..... . ... ... . . .. . .. .. .. .. .. . ... . 5149.95•: 
• D 32K. ...... . .. . .. ... .. . ... ... ....... St99.9s• • 

0 

48K . . . .. .. . . . . .... .. . ... . . .. . ..... . $249.95•: 

:0 64K... . ................• . .. . . ... . .. 5299.95': 

: )AWS-IB Fully Assembl.ed, 'v>'ired & Tested: ::o l SK. . . . . ... . . ... . ... .. . ...... .. .... $1?9.9~· : 
: 0 32K. .. . - . ... . ...... .. .. ... . . . . . .... $239.95': 

:o !~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~;~:~~: : 
:o EXPANSIO KIT, 161< RAM Madu.le-. lo expand: 
• JAWS-1.B in 161< blocks up to 6·4K. S59.95 • 
: • AH prir; 1 ·~ pfu~ S1 {11'1!-;f.u_i.:o rr11d l1hurt 1111~ ~ IS4.U0 ConodoJ. : 
: Co.n•lt:dif;ul rosidtml\' rn ~J sufr ... /me. :. 
: Toi•lendDsed! $ ------------- ­ 0 
•O Pe<sono.I Ch ek C Mon ey Ord • OrCoshler's O.edo. • 

VISA D MHlor Conl (Sank No. I 1 . 
: Aw . No. ----------Exp. 0..10 ___ 

: s1~n:t1u re ----------- ----- ­
• Pnn1: amC----------------- ­
:
1 

Addrl..g-- ------- -------­
: Clty ---------- --------­
: sta~ _____ _______ zip _____e 

:1!!.111.. NETRONICS R&D Ltd.
:I~ J33 Wchlleld Road, New Millortl, CT 06776: 

·~·············-·······················' 
450 May 1982 © BYTE Public.iior\I Inc 

Listing 2: Completed speec/1-development program for the Apple. This program incor­
porates features that help determine proper sounds, maintain a dictionary, and 
automatically conv ert entered words to sounds. 

60000 REM ••••••-••••••••••••• 
• S PEE C H 
• DE V£L OPEMENT 
• SYSTEM 
• ev 
• JOHN 8LANKE NSH l f • 
•••••~•••••••••••~~• 
THIS PROCAAH HAS DEE N OESICNEO TO BE rNCLU0£0 INTO ANY 
OTHER PROCRAH REOUIRINC S PEECH OUTPUT 

ALL VARIAB L£S BEGIN WITH ' T * TO HELP PR£ V£NT CONFLICTS 
VH EN V RITI NC THE APPLICATION PROCRAH 

THE ENTIRE P ACK ACE PROVIDES FOR COMPLETE DE VEL O PHENT 
ANO MA INTEN ANC E OF A PHONETIC DICTION AR Y AS V ELL AS THE 

60001 
i0002 
GOD03 
&0004 
GOOOS 
60006 
60007 
60008 
60009 
&OOlQ 
6001 1 
6 00 11 
600 13 
60014 
60015 
60016 
60017 
60018 
60019 

R EM 

REM 

RE M 

RE:t1. 


REH 

REH 

REH 

REH 

REH 

R£H 

REH 

REH 

RE H 

REH 

REM 

REH 

RE H 

REH 

REH 


SOFTVARE TO HAKE THE REQUIRED PUN TIHE 

THE SYSTEH IS MODULAR SO T HAT UNNEEDED 
DELETED ~ROH THE APPLICATION P ACKACE 

60020 RE M •••••••••••••••••••• 
6002 1 REM • INITIALIZATION • 
60022 R£H •••••••••••••••••••• 
60023 0 I l'1 T\J'I ( 3 0 D > , TP ~ ( J D 0 l 

60024 LET Dt • CHR1 <4> 
6002S REH 

60026 REM ••-• •- •*••• ~• •*** •* * 
60027 R El1 • MENU 

60028 REH •••~••--••• • •••••--• 
6 00 29 TEXT : HOME 
60030 
60031 
60032 
& 0 0 J 3 
60034 
60035 
60036 
60037 
&0038 

PRINT 
PRINT 
PRINT 
PR I NT 
PRINT 
PRINT 
PRINT 
PRINT 
VTAB 

" 
"' 
" 
•·• 
" 
" 
" 
" 

(?0 > 

SPEECH OEVELOPEHENT SYSTE M .. 
VRITTEN BY J OHN BLANKEN?H I P" ; 

1 . INPUT CAT A li"ROH DISK " 
1 . SAVE DATA TO DI SK" 
3 . PREP ARE NEV VORO FOR ENTRY " 
4 . SAY A SENTENCE" 

5 , LIST DIC TION ARY " 

6 RETURN TO BASIC " 


PRINT "WHICH ? ": : CET TTl 
60Cl39 Iii" VA L ITT• > • G THEN HOME ENO 
&0040 L.ET Tl • VAL <TTI > ; IF Tl l OR Tl 5 THE N 
7 > : GOTO 6 0 0 3 9 
B004J ON Tl GOTO B0043,60081,B0081 , &Cl37 , 60122 
60042 REM 

60043 
60044 R El1 • INPUT DATA. 
&004$ REM • FROH DISK 
60046 

&0047 HOHE 
60048 PRINT " INPUT DATA FROM DISK" : VTAB 8 
60049 I NP UT "VHAT I'. I LE NAM E " ; TNS 
60050 IF LEN <TN •l • 0 T HEN GOO?& 
G DO :5i 1 PRINT OS"OPEN SPEECH . "TNI 

600 5 2 PRINT D• "R£ AO SPEEC H . "TNs 
60053 INPUT TA 
60054 VTAB 20 : PRINT " fl LE " :; INVERSE PAI NT 
T " CONT A I NS " TA " VOROS " 
60055 FOR Tl • J TO T A 
&oo s e INPUT TV• ( Tl l 
llOOS7 
60058 
600 5 9 
6 D06Q 
iOOG J 

600&2 
GODSl 
BODG4 
60065 
60Di6 
8 00 6"1 
T 0 1 

60068 
60069 
60070 
60071 

INPUT TP•<Tl l 

NEXT Tl 

PRINT O•"CLOSE SPEECH . " TN• 

COTO &ooi& 

REl1 


REH • SA V E DATA TO DI SK 
RtH • ~~•• ••••R•••- •• ••~• ~ 

HOME PRINT " S AVE DATA TO DISK " 
IF LtN <TN i> • 0 THEN GODG9 
PRINT " USE FILE NAHE ••; ; INVER SE PRINT 

( YI N ) C. £T TT I 

IF TT• • " Y" T HEN 60070 
VTA B 12 ; INPUT "' V HAT FILS NAH£ . TN•11 

VTAB 10 : PRINT " SAVI NG " TA " VOROS " 

PRINT D• " OPEN SPEECH . " TN• 


CON VERSI ONS 

ROUTINES MAY BE 

VTAD 8 

TNl ; 

: VT AB 

TNS ; : 

PRINT CHRI 

NORMAL PAIN 

8 

NORMAL PAIN 

Listing 2 continued on page 452 

http:Assembl.ed
http:lril1.01


ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and S295 Printer 

0 llJ­ " M11ti1Mi1t0il t111owi yuu ID otn :fOU' i\l 1et oN a 
l'.tlut111 111t• 11-"' po.Cpaicl 
0 1'2: " Vu:l l'! U MunihD f lflMl b b.. r11Ewi1llh.) 11>9.tS 

gu~!~:~..ii C.1110('1 for rhl! 
E~pkwn/M - 14!'1.ts pita '3 
~Al " 
Cl Fan ror c1b1ru·I 'l l:i.00 
(llus S I ~II PAI " 

ORDER ASPECIAL·PRICE 
EXPLORER/85 PAK- THERE'S 

ONE t'OR EVERY NEED. 

U ll1Uutcr p, r.: (SiM! 526001- Yrmxir t W't!I A (frr• 
mlna l VerUnf\] W'tfl Moin1 1m 5Q.1r~ t..kb"i r5U vak,i~J 

~:i· t.;l,,fs,~rft.s~~~:';~~urn~1"11Utl . 
a t.:PotriDMIHU . .... iS.tn! W..ent ­ l°tJU J:rl ~\Tl A 

~~~·a:.e1~~d~,~~'!r ~'!:~;:ri1~~~-~~ ~K~.~!ti~~ 
Su11 rc• lijjl1 . 11,.,. I M 1-l .s...atnp 1~~ wppl~ ~ 
s:? 7'l1. ~l!iP[CIA l,. s:!l l .t:1 Plv11o:56 PAI ' 
Cl Sptili.1 fl'l lcr...ft IASIC l1 .. (51'-r'HIJ 9- YooJd 
Le.,.rb A fTenn1rul Yrn.iinl- B. 0 (41-. RAM._ F_ lfjl 
MutJKlll In KO\•. l"'!!I UKr Llnual. \.M\~ A ~font­
tor Soun:u Ui.lln1t. and AP ·I. ~·•mp. pa~ supply
'11.•·JI HJ'511111 SPF.C ll\L- ll?l.9J paus.$1 P•I " 
0 A dd • Ror.:ii ·'t'd"llQn Ti;a• f.(lh(lt / A towMbkt 1Rie:q.,Utt 
lcvch II and Dor SlflOMcmo.-,t IH ;95 ptlu. \i ta.I ~ 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order from Connecticut, 
01 For Technical Assistance, 

Call (203) 354.9375 

*~Ct1JJ u111hrn11Jr.: r 1r 1r t11 1clJ * 

No1ron1c:s announ.cos :ii Slt10 o t tno • rt 
bceakthrOtUJh in termin1l.s.. Now a l prices yoo 
c:an attord. you c.;:i n go on•..,e Mt.n dalil ·ban.lil 
and aimpuler phOno·ino so•vlc.os, 11'.s , u 
y0uts: ··e1oc11onlc newsp.1pefl." educ.a t iona.I 
'~Wees. OO w·Jono,. '~oc:k reoor ts. igame,,, 
reclpes.persof'atc.ompu1;ng w ltn any le'Yel 
l ainaua:oa. P'OQlfif.11'1 u1:chanot11. olac1tC11ic tiul· 
let l·n bO.aro' • . and morG ovG1y day1 11 

ftile1rnn1cs 0Ho1s. lwo new terauna15. both 
l oa,~ro o. r\11 56 ke,.,12a cn.aracter type w1H or · 
5t:f1e &~oouo, t>.alJd r a.1es to ISl .2 lobaud. a 
"'V9ed :steel cabinet and power supply. Tho­
SimplG:a one. FAST£RM.04, I~ a 15 llnD Cly 6 4 C• 32' c1Ut.ac·1or p.ot llne un11 . wUn # sadat 
pr;nte1 por t to r mald:ng h.ir d cop)' or al l Incoming data, and optlonal p ro'll' l5icm.s fDf b'loc and 
speclil characte' graSJ'.llk..""S. The .. ·sm•rt" we.rsion, SMAATfAM·80.rea1ures either 2C "1e by a-O 
clu.rac1ots per no or 16 by 40 cn1uactor.s per Uno, U ortors on·s.eroon odl! lng w i-h p.ago.,au.· 
ume printing, 12.00D ()!:.. Qtl~t'ltes , li ne gt apt'llc'!I • .a bsolute eursor addressing. undetll nJno. 

~0u"r0~~~ct~':':·~~ ~~; ,:~e11~ndst~~~Y . "J~eY~~r 11+~p~:s~~~ ::C,~l~t1: ~~: ~::a~ 1:~~, 
de l;u11. gree-n.·~sphO:I' moniEor p ictured iUJow:o. For lliiilrd copy lllls1 add o•ur 11\ii !Ched pr inter_ 

Price t1 rea.1t.uwoogh!'~ Own 100 FASTEAM·6t . a complete l el mlnal • ready to plUg lo rot 
JU"1 S199,i5 o r Ofdor the SMAR f.ERM-80 1 for ju51 S2!i!il.% . •bo lll a1tal tile wlr l!'d and ta:slotU 
Bil On•llno with lhCI rnlll lOn•d-Oll:a.r CCltlOLIUllS a.nd Oa!a. Sorvicos. tOClaiy .•• WCI CIYOl'l SUpply UlD 
noceSS.t..l'J' .S\ltlSC:rip Tion forlftt.. 

Moto OOod now~ : Al tho cornpononls In our Io rmin a. ts 4110 ii~· iiCllO :s.op.araHt! y (15® 
coupan~ ~ You tluy only wha.t you nuu,d 9 It 

~~~~e!:;:;1e·,~~~~~~i Fo~~~::~ ·• o.r~~!';r,~~!:r:~~~:Ct.'~~~~; i:~~1:0.a:~. 
19. 200. (1wl1ch a-~IJ . LINE OUiPVT· -RS232~C or 20 ma c:uirv 111 loop VIDEO OUTPUT· IV 
PIP i:E,:IA FIS·t70~ .. Cl.l='SOft MOOES:. flOff'ICt & clC;fr SCJ0'3n. era.so to ano ot l lno, O•il~G cur,or 

~E':it~S~orvr&e~ ~~alf~~~~~c g:,g:se;~u~ni~~~k1f$: il~r~'::~ ~7~!..a ~·~s1~~~Ws: 1. 1 s. 
2 • OATA BITS ~ER CHAR ACTER: 5. 6, 10< 8 C>1AA.-.CTER OUTPUT : ~ by 1 dot rno~•i• 

~·K•c:Nb~d~i·Ro:.~."d:s~L~Ji'.\"d~\~~~'Coi ~~'\-e W:~0"°Wt::;~.~\ . 
OP'rtON.AI,. ('i.RAPHlCS MOOE: inC: luOOS J • GiOOll ~ rn&U'I C"uuae:te'' p lu$ JO _,OOCiJ J graciP'lfe:s 
ch<1t ac-ter s . . . ASCH f NCOOEO KEY6 0AAO: S6 k o1! 129 charac1er'! 
SMAR'TE_RMl·IO •• DISPLAY fO~MAf: 80cha,.cte•s.by24 llne!I ot 40cha racUu&ti.y 16. lln&s 

!:0~1=~~~e~~-u L~~Ei8U't~r~~t:~~.c;;:: ~:,i::;,a,~:O1~~ · ~E~·u;~~/~· 
pp CEIA AS-1t0t .. EDITING FEATURES· in!iOfUd:&teto lino. Jn; .o-rlldolo1o c;ha 111cH11. lor ­
.,~-CI< l>O , , L,li;EOR PAGE TRANSMIT . PA<)C PRIN T FU CllON . , , Cl.IRSOA POSI• 

IO N G: up. dew.in, right, lel1, plus .a tl solu1o curso.r P'Q'!l '=Jontng wHh reaCI b.ac~ •.. VISUAL 
ATTRIBVTE.S.. uridM lmo. t1rmlt, •er.ie•se vlaeo. ·h.a l• ~ntonsUy. & blanlt _ GA APH•CS: 12.000 

:.~~ ~~:J~1.1~~ :~oc: t¥5/~~0%':~:~.5 ai1. o~~;~~R~~~:::_•1JJ:Jnr-l~ 11 e:::.~~~ ~~t 

~~CK1~~~~R·: .p~A J~f...~u;6ufFioi.~8A. 502~'0~,e:i1J~6 ~~:.~~~sc1 18EL>~~~~D 
KEYBOARD: 5ti ~oyll28 ot..•><W , . • II O N SOARD ROM COMPL.ETE WIT~ POWEH 

SUPPl.Y. 

TELEPHONE MODEM I OJ OIA •.• FULL. DUPL EX, FCC APPROVED .. . DA TA RATE: JOObaud 

.. . l l'fTERF ACe. R.$232'/C and nY . CONlROtS.: talkldalei swi,ch cno nood to C:OMOC:t and 

Cl.~sc.oinnecs pnone~ Ql~.gm-.a telan:!lwe, .swl1cn on re.a1 pat'Mlf NO POWER SUPPLY R£. 

QUIRED. 

ASCII KHBOARO ASCII· ' - ~e KEYl128 CHARACTER .-.sen 

E COOEO , UPPEcA & l O\'>IEA CASE . F\JllY OEBOUNCEO . /,, ,,..' 


~:J~,~.0:i".,~·.,; ~1~AP~l~OL~~~te~i~!:;~~E . . . r 
t~1::!~T~':1:~L.L:. i<5(~)~"cld~p~~~lB~U~O" T~CTOR FEED -- ­1 ...........ill!,,, 

. . UP?ERIL.OWER CA& . 1i;ouST~Y STA NOAAO Al000NS 

<CHAAACTEA SIZES .,, 9 BY 7 DOT M ATA IX .. 91-0 l ~ECTIONo c 
PRINfl i;G 

Con1lnental U.S.A. Credi t Caro Buyer s Outside ConnecHcut 

CALL TOLL FREE 800·243-7428 
To Order From Connecticu1 Or For Tech. ASSjSI. Call (200) 354·9375 

NETRONICS R&D LTD. D•p1. 

333 Lltchlleld Road, New Mlllord, CT 06776 
Please semi Ille I/ems checkec1 /Je/ow: 

0 COMPLETE FASTEAM·64 TERMINAL (Includes FASTVID·64 Yldeo boatd 
ASCll·3 k&yboatd, steer cabinet and power supply ) .. ki t $199.95 plus $3 P&I 
•• . w ired & tesled $249.95 plus SJ P&I • •. graphic s option: add S\9.9510 
each 01 allO•e 
0 COMPLETE SMARTERM·BO TERMINAL (Incl udes SMAATVID-80 video 
boa1d, ASCll·J keyboard. steel cabinet and power supply) . . . kll $299.95 plus 
S3 P&I •.• wireo and tested $369.95 p lus SJ P&I 
D FASTVID-64 VIDEO BOARD (requ fres + 5 & ·12V DC) . , . kit S99.95 plus $3 
P&I .. . graphics opllon add $19.9'5 • . . w ired & tesled $129.95 plus $3 P&I •.. 
graphics option add $19.95 
0 SMARTVID-80 VIDEO BOARD (requ ires + 5 & + /.12V DC) .. . kl! $199.95 
plus SJ P&I ... wlt&d & tesred $249.95 plu.s s.J P& I 
0 DELUXE STEEL TERMINAL CABINET • . • S19.95 p lus SJ P&I 
0 ASCll·3 KEYBOARD (requires + 5& -12VDC) , .. kit $69.95 plus S3 P&I •. . 
wired and tested $89.95 plus $3 P&I 
D POWER SUPPL V (powers ASCll·3 keyboaro & video boards) . •. kil only 
$19.95 plus $2 P&I 
D ZENITH VIDEO MONITOR (hl9h resolu tfon green phosphol) ..• wi red & 
tesl ed $149-9'5 plus $6 P&I 
0 iELEPHONE MODEM MODEL rn3 CI A . .. w ired & tested S189.95 plus $3 
P&I 
0 DOT MATRIX PRINTER Come I I ..• w ireo & tesled $299.95 pJusS 10 P&I 
0 RF MODULATOR MOD AF-1 . .. kit only $8.95 p lus $1 P&I 
0 3Fi·25 LEAD MODE Ml EAMIN AL QA PRINTEFVTEAMINAL CONNECTOR 
CABLE .. . $14.95 ea plus S2 P&I 

For Canadian orders, <louble lhe posta9e . Conn. res. add sales tax. 

Total Enclosed$ _____________ ________ 
Personal Check 0 Cashier's Check/Money Order 
VISA 0 MasterCard (Bank No. - ------ · 

Acct. No. Exp. Date ______ _ 

Signature 
Print Name - ------- -----------­Address ___ _ _________________~ 

City State Zip 

May 1982 © BYTE Pul>ll~al l cnu ln< 451 
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Circle 5 on Inquiry caret 

MAXELL E:J OPUS 
We stock the complete !Ina ol BASF dlskel!e.s, 
r eel-to-reel 1apes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH producls. A11 are 100% cerlif led and 
rully guaranteed. 

Box ot 10 diskettes: 
OPUSsslsd ........ . . ... . 
BASF sslsd .....•. .. .... . 
WABASH ss/sd ... .. 
MAXB.l . TOOLOWTOOUOTE. 
5'/• • . O sector-now available 

sv.· a· 
$20 $21 

23 24 
2.J 24 
CALL 

Sectoring mu&! be s ecllled . 

5~ • ors · Vinyl S1orage rages .. . . . . .. 10/$5 

LIBRARY CASES 

8" Kss-selte/10.. .... .. . 52.99 
51/• • Mini Kas·settel D . . S2.49 

• HAROHOLE DISK PROTECTORS 

Relnlo•clng rings o1 tough mylar 
protecl disk hole edge from 
damaoe. 

A ppllca IOI s • . .. . . . . . •••.. 
Hard hole Rings (50) . ..•••. 

DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure orrOl'·free opera lfon. 

5 1A . ore· .. ... ... .. 519 .50 

5y, • 
SJ 
$6 

a· 
S4 
$8 

SFO C- 10 CASSETTES ....... .. . .. ... 10T$7 
(All casseues Inc lude box ano labels.) 

Get 8 cassettes, C- 10 
Sonic, and Casselle/8 
Ub<ary-Album, as Illustrated, 
for only . .. . .. $8 

SNA,P·IT POWER CENTER 

Turns ou!let Into 6. Wall 
mount or portaole. Circuit 
b<eaker, llghled swllch and 
UL apptoved. 

4' x3"•2" . ... ... . ... ... ..... . ...... $19.95 

We also oller prlnler ribbons, prlnlwheefs, 
1ype elements, eq~lpment co•ers, power con­
soles, pspe1 supplies , storage and f ili ng equip­
menl. fur nflure and many other accessories 
for word and data proc11sslng systems. Wrl!e 
for ou• free catalog. 

VISA • MASTEACHARGE • MONEY 
ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 
• C.0 .0 . REQUIRES A 10% DEPOSIT • CAL. 

AES. ADO 6% SALES TAX • MIN $2 
SHIPPI G & HANDLING • MINIMUM 

ORDERSIO • SATISFACTION GUARANTEE.D 
OR FULL REFU ND 

ABM 
PRODUCTS 

BB·!Nl CLAIREMONT MESA BLVD. 
SAN DIFGO, CALIFORNIA 92123 

Toll Fr•• 800 ·854 ·1555 Ordor Only 
Fo-t lnlcrm.>tion or C.sMotnil..1 Ordo,rs 

{7141 268-3537 

452 M• Y 198l © BYTE Public.lions lnc 

Listing 2 continued: 

60072 PRINT D$"WRITE 
GOO~l PRINT TA 
60074 tOR Tl ~ 1 TO 
6 0 0 "Is PR l NT TWJ <Tl ) 
6 DO 76 PRINT TPICTl) 
60077 NEXT Tl 
60078 PRINT Ct" C LOSE 
6 00 7 !J GOTO 600 2 6 
iOOBD REH 

SPEECH . "TNS 

TA 

SPEECH " TNt 

6008J REM •••••••••••••••••••• 
60oe2 REH • PREPARE NEW WORC • 
iOOSJ R EH •••••••••••••••••••• 
60084 HOHE PRINT " PREPARE ANO AOD NEW WORD TO OICTIONARV" 
60005 Ll.:T Tl 111 FRE <OJ 
600e6 VTAB 4 : IN VERSE PR I NT "INSTRUCTIONS" : NORMAL 
60087 PR INT " ) . ENTl:R PHO N ETIC SOUNO" 
i00 8 8 PRINT " ? . HIT RETURN TO HEAR IT" 
6008B PR INT "' l _ CONTINUE THE PROCESS UNTIL CORRE 
CT" 
,0090 PRINT '" 4 . HIT RETURN <NO ENTRY> TO 
&oog1 PRINT 

60092 PRINT '' NOT£ : A SPAC£ AT TH£ ENO OF 
REOU I RED TO STOP SOU NO " 

iOOSJ POKE 34,12 : REH SET TOP OF VIN.DOW 

G0094 L RT TS I • ·•" 

soogs RLl"l INPUT LtNE \JITH ED I TING TO MEMORY 

N CONVERT TO STRING 
60096 POKE 51.160 
60097 LET TS• • 
HEN 60099 
i009 8 LET TS• = TS' 
6009• Ir L EN <TS•> 
5 0 1 0 0 :, t ·r Tl s .,. TS S 

60101 LET Tl • TSS 
60102 COTO 60094 

60105 
60106 
60107 
60108 
60109 
60110 
60111 
60112 
60lll 
6 0 I l 4 
6 0 l 1 !5 
60116 
60117 
.t • TP'lo <Tl .> Nf:.XT Tl 
60118 
60119 
80120 
60121 

G0122 
60123 
GOJ24 

GOl15 
NY KEY 
50126 
0 1000 : 
60117 
60128 
60129 
60130 

• l : 
60131 
60132 
6 0 I 3 3 
60JJ4 

6 0 1 3 s 
60136 

• 0 l 3 7 

>0 l 3 B 
; 0 l 3, g 

:; 0 l 4 0 

I 0 l 41 
i 0 l 4 z 
: DI 4 l 
; 0 144 
I Q} 4 j 

· 0146 
6 0 14 7 
•0148 
GDJ49 

6 0 l 5 D 

6 0 1 SI 
6 0 I S 2 

CALL G4874 
FOR Tl • I TO ZSS : IF PECK -C~lJ •Tl) 141 T 

CHR> < PEEK <Sll • Tll 
• 0 THEN 60103 

COSUB GOl06 

s 0 1 0 3 11" RICHTs <TIS.I> • " " ANO Tit 
CTl• , LEN ITlSI - 11 : COTO 60103 
60104 PRINT "CO VOU WISH TO SA VE THE SOUND" : 

NORHAL PRINT " IV/ NI , , Cl:T TT> : PRINT 
IF TTS I > "V" THEN TEXT . COTO 600?6 
INPUT "WHAT WORD HAS THIS SOUND ":TT> 
IF LEN <TTC> • 0 THEN GOOZG 
REH FINO ALP HA BET ICAL POSITION OF NEW 
IF TA • 0 THEN 60119 
FOR Tl • l TO TA 
IF TW•<Tll I TTS THEN NEXT Tl 
IF TWl<Tl> ( ) TTI THEN 60115 
L ET TPSITJI • TJS 
Tex T : GOTO 6 0 0 e 1 
LET T 2. • T 1 

REH HOVE ARRAV TO MAK£ ROOH FOR 
FOR Tl • TA TO T2 STEP - I : TW• <TI lJ • 

LET TA • TA • 
IF T'2 • (I THEN T1 • l 
LET TWHT2) •TT> : TP•IT1> • Tl> 
TEXT : COTO 60081 : REH 

REM *•*•***•*••~•••••••• 
R£M • LIST DICTIONARY • 
REH •••••••••••••••••••• 

"HOHE : PRINT LIST DICTIONARV " : VT AB 
TO CONTINUE - ESC FOR HENU£) " : 
IF TA • 0 THEN PRINT " NO WORDS 

NEXT TJ ; COTO 60026 
PRINT "00 YOU WANT TH£ PRINTER 
IF Ti • "Y '' TH£N CALt. 768 ; REH 

HOHE : T3 • I : FOR T1 • I TO TA 
LET Tl = Tl+ I ; IF T• "Y " 

lF Tlt CHR~ (27> TH£N GOOZG 
PRINT TW l <T?l . TP•<T2> 
NEXT T? 
IF TS > "Y" THEN GET TlS 
PRINT 0$ .'PR •o·· : AEH TlJFi:N PRINTER OFF 
GOTO 60026 
REH 

REH • SAY A SENTENCE 
REH •••••••••••••••••••• 
HOHE PRINT " 
PRINT ' PRINT "DO YOU 
I.CT TC• O; TF • O : IF 
PRINT 
POK£ 34,S : VTAE G : R~H 

PRINT " WHAT S£NTENCE " 
IF LCN CTSs > • 0 THEN 
COSUB 60150 ; IF TC• 1 
COTO 60145 
REH 

SAY A SENTENCE " 
WANT CR APH ICS IYINl 
TSS • " V" THEN TC • 

S£T VINDOV 
· INPUT TS• 


60026 

THEN TEXT GOTO 


REH ****•••••••••••••••• 
REH • SAY TSI 
REM •••••••••••••••••••• 

NEW V ORO 

SAVE'' 

A VORD IS 

ST ARTJNG AT 512 - THE 

I ? 8 I NEXT Tl 

" THCN Tis LEF T • 

INVERSE PRIN:r Tl•. 

WORD IN ARRAY 

TW'S<Tll : TPSCTl 

VTAB 10 
IN DICTIONARY " : 

ON <VIN> , . CET 
TURN PRINTER ON 

ANO Tl c 

3 : PRINT " CA 

FOR TJ • l T 

Tt 

20 THEN CET T! s: Tl 

Cl:T TSS. 
1 

60137 



Listirig 2 coritiriued: 

60 ) 53 

i 0 l 5 4 
6 0 l 5 5 

iOlH 
60157 
go I 5 9 

60159 
• 0 1 6 0 

60161 
6 DJ 6 'l 

6 0 1 6 3 
G 0 l '14 

'0 1 6 5 
G0168 
i0167 
&0188 
60189 
60170 
601 7 1 
80172 
i D l 7 3 
90)74 
60175 
ii 0 l 7 6 
60)77 
GOJ'78 

60 1 79 
60180 

60181 

60182 
6 0 l 8 3 
60184 
60185 

THEN 
G0186 
60 1 97 

60198 
60199 
60190 
60191 

i0192 
6 0 l 9 3 
i0194 
90)95 

60196 
60197 
60198 
60199 
10200 
GO 2 O l 
'0 z 0 2. 

iO Z 0 3 
Ii 0 2 0 4 
80205 
i0 2 06 
60207 
60208 
60209 
, 0 21 0 
'0 2 I l 

'0 2 l 2 
6 0 2 I 3 
'0 Zl 4 
60US 
i0Zl6 

G 0 2 1 7 

~ 0218 

G 0 'Z l 9 

. T 4 
11 02 'la 

60221 
i02Z2 
60223 
,0224 
6022 $ 
50226 

0 ? 27 
0228 
02 2 9 
02 3 0 
02ll 

OZJZ 
0233 
0234 
OZJS 
0 2 3 G 

0237 
60238 
Cl 0 2 3 B 

60240 
i0241 

IF TC • 0 THEN 60155 
IF TF - 0 THEN cosue 60l92 : TF. l 
t.ET TS•. TS•+ " ·• : Tl•• " ": Tl• FRE 
FOR Tl • 1 T O t.EN <TStl 
IF HID• ! TS• . Tl , I> THEN iO l &l 
t.ET T 11 • Tl S HID• <TSI .Tl. I I 
NEXT Tl 
RETURN 

REH BINARY SEARCH or ARRAY FOR WORD 
IF LEN 
LET TL' 

LET T2t 

IF Tl• ) 
IF TIS 
IF Tlt • 
L£T T' • 
L£T 
REH 
IF 
LET 

IF 
LET 
LET 
REH 

TY• 
NOT 

TYt ­
Tl • 

0 OUTPUT PORT 

P LOT T4 + 

COLOR • ~ : 

CO LOR • 8 ; 
Ht.IN 10 , JS 
Vt.IN 19 , 21 
VLIN 19.21 
RETURN 
REH MOUTH 
CO L OR. l 0 ; 
COLOR • 8 : 

COLOR • 3 : 
C OLOR • 0 : 
HLIN lG , 17 
COLOR : 8 : 

RE T URN 
REH MOUTH 
C O LOR • 7 : 
COLOR • 10 : 

C O L O R • O ; 
co t.OR · 3 : 
COLOR • Q _ 

COLOR• 8 : 
RE TU RN 

<Tll) • 0 THEN so15g 
• TA : TS' • l 
• 	 TU,<TS~> : TTI • TWaCTL~) 

T2• AND Tll < TTI THEN 60168 
TZt THEN T • TS~ : COTO i017& 
T T t THEN T • Tt.' : C OT O 601 7 6 
<<TL~ - TS') Z> •TS' 

• 	 TWtC~) 
FOUND - SEND ORIGINAL WORD 
Tl THEN Tt - Tll : Tlt. "": 
TYi 

Tlt > TYi THEN &0175 
TL' • T' : TTS • TYi : COTO 60 1 64 
TS'• T' : T 2 1 • TYt ; COTO 60164 

FOUND AT ELEMENT T 
REH FOUND AT T - SEND PHONETIC EQUIVALENT 
LET Tl .. TPI (TJ : cosue 60181 
LET Tll • " " ; COTO 60159 
REH 

R £H • OUTPUT Tt 
REM • TO SYNTHESIZER 
REM •••••••••••••••••••• 
L£TTt . T t ... " IF' TC THEN cosue GOZZG : JI'" 

cosue 60214 

roR Tl • l TO LEN <Tt> 

P O KE 49361. A S C ( HIDI I T l .T3.lll ' POKE 49~84 . 0 : 


NEX T T3 
lo TC THEN COSUB &02 3 4 
R ETURN 
REH 

REM ••••••••••••••••••••• 
R£M * DRA'W LOR£S FA.CE 
REM ••••••••••••••••••••• 
REH HAIN fACE 
CR POKl'. - 16302,0 : /!EH FULt. 
FOR T2 • 40 TO 47 : HLIN 0,39 AT 
cot.OR · 8 ; HL IN 9. 3 0 AT 0 : CO i. Oii 
FOR T2 • l TO 39 : Ht.IN 9.30 AT 
VLIN 2 . 37 AT 8 : VLIN 2 , 37 AT 3J 

Vt. I N 4 . 3~ AT 7 - Vt.IN 4 . 35 AT 32 
VLIN 8 , JJ AT 6 _ VLJN 8 , 33 AT JJ 

VLlN 13 . JZ AT L Vt.IN lJ.32 AT 

VLIN 19 . 28 A T 4 ' VLIN 18.2i AT 
HLlN 9,30 AT 40 ; Ht.IN l0.29 AT 
HLIN 1 0.29 AT 4 2 Ht.IN I I.Z S AT 43 
HLIN lZ . 27 AT 44 : Ht.IN 13,25 AT 45 
Ht.IN 14 . 25 AT 4G ; Ht.JN 15 . 24 AT 47 
REH F ACIAL r EATU/IES 
COLOR • 10 . VLlN 'ZJ , lJ AT 19 ~ VLIN 'l3 1 Jl AT 

COLOR • 3 : VLIN 30 . 32 AT 18 : VLJN 30. 3 2 AT 
C 0 l. 0 R • 8 : PL OT 1 8 • 3 J : PL OT 2 l • Ji 3 
HL I N 10 , 15 AT li ; HI.IN 24.29 
REH EYE'.S 

COLOR • 7 : FOR T4 • 19 TO '11 

HLIN Jl , 14 AT T4 : HLIN 25 , 7.8 

I. ET TH'll. • RND < l > 5 : TV' • 
FOR T4 • 10 TO Jl : FOR TS i. 

TH, , TS • TV, _ PLOT 

HLlN Jl .J 4 AT 18 • 

HL I N 1 0 . 15 AT 18 : 
AT 22 · Ht.IN 24 , 29 
AT 10 ; Vt.IN 19,21 
AT 24 : Vt.IN 19 , Zl 

OPEN 

HLIN lS.23 AT 37 ; 


10> 

cosue i018l : 

SCREEN CRAPHICS 
T2 : N£XT T2 

· 7 
T2 : NEXT T 2 

34 

3 5 
41 

AT 16 : COSVB 

AT T4 : NI:X T T4 

'ZO 

21 

50234 

RND < I> 2 : C O i. OR • 0 
1 9 TO 20 

T4 14 + TH~ , T5 • TV~ : 

TV~ - HLIN 2s.2a AT 1 8 • 

HLIN 24 . 2• AT 18 
AT Z2 
AT 15 
AT 29 

Ht.IN 17 . 22 AT 40 
PLOT 14.37 . PLOT 2 5. 37 

PLOT 13 .3 6 : P L OT 2 6.36 

HLIN J S.2 4 AT 38 

AT 3 9 : HLIN 22 . 23 

HLIN 18 , 2 1 AT 39 

CLOSE 
HLIN 15 , 24 AT 39 , 

HLIN 16 , 23 AT 37 ; 

P t- OT 14 , 37 

AT 39 

HL I N 1 5.24 A T 40 
H:LIN 1'1 , '22 AT 39 

PLOT 13.Hi ; PLOT 2 6 , JG 
HLIN l& , J'J A T 38 : HLIN 'l2.Z 3 AT 3 8 
Ht.IN 18 . Zl AT 39 

COTO &0159 

_RND I JI , 

REH SEND T 

NE:XT TS 

TY' 

Circle 335 on inquiry card. 

F//;J9 HEWLETT.~ . C _ 
ii.!:~ PACKfRD 1 ) 

sTui~I~~ 
Your Choice -- ­

NEW HP-87. ... CALL 
S'A '" Dual Master Disk Drive . ...... _. _CALL 
a··Dual Master Disk Drfve . . . . . . ... _- _CALL 

5meg WINCHESTER Hard Disk . __ . ___$3599 
5meg WIN. w /5'A DSDD floppy . .. . ... $4399 

APPLE nPLUS. 48K ... . - . _. _. _.. __ .. CALL 
APPLE Ill ... . . . . . . . . . . . ....... , . . . CALL 
Tl 9914 ..... .. ............ . ... •387 
COMMODORE VIC-20 . . . ... _. . . _. . t255 
NEC PC·8001·A. 32K . ___ . _ . . ... ... t989 
~EROX 820 5'1• Disk Drives . ... . . . .. $2489 
XEROX 820 8 .. Disk Drives . ...... .. .. $3095 

Tl CALCULATORS 
TIP·55-ll ... ... ..... ... ..... . ... ... . ... •38 
TIP-Business Analysis II . ........... . .. . $38 
TIP·58C ....... .. _.... .. . . .. • . .. •... . .. $79 
TIP-59 .... . . ...... ..... . .. ... .. . .. . .. $169 
TIP-P-100C ...... . . __ .. .. . __ .. •149 

w/Flve times 
mo~e memory 

Built In 
Ust. S325. 

$244 
NOWIN 
STOCK lisl, S250 

HP·41CV Printer .......... .... . _.. . t289.00 
HP-41CV Quad Memory ..... . ... ... . •B3.95 
HP-41CV CardReader ... ... . .. . .... •187.95 
HP82160A HP-IL Module . .. . . _. __ . _. •99.00 
HP82161A Digital Cassette Drive . .. . H49.00 

ATARl®800 $689 

Atari 830 Acoustic Modem _.... . ... _. . •145 
Atari 825 80 Col. Imp!. Ptr. _....... . .. _•585 
Atari 410 Prog. Recorder .... .. .. . . . . ... $69 
Atari 810 Disk Dr ive_ ... .. ... _.. .. . __ __$419 

P.czrsonal 

Computczr 

Systczms 
P.O. Box 1073 

Syracuse. N. Y . 13201 

(315) 478-6800 

Price$ do 11011ncl.vde $hlfJP"'9 bt UPS AnpdceJ and 

ollt!f"S are scd>Jt,'Ct ro cha1J9C w 1rhout norrc:c 

May 1932 ~ BYTE Publicoliono Inc 453 



Clrcle 171 on Inquiry card. 

Remember when 

dri~was 
fun? 

The MG-TD Replica 
By FIEIEFIFf!!!tEI 

Rediscover the fun of driving. building it now, and driving i t for years.
in this genuine replica of the 'SZ Why longforthe 'goodold days'­
MG-TD. Detailed, authentic, this sporty they're here now! Call toll-free for 
roadster gives you all the pleasure of a complete information: 
classic sportscar - with easy main­ 1-800-328-5671*
tenance and reliability, too! Easy­

"In Mlnne>ola, 161ZI 544 ·2781. to-assemble kit comes complete with 
ln'°motional TWX: 9!0·576-3150. 

everything you need to build the cm- at Or write for comp~ei e brochures: 
8'nd S3.00 wilh your name, home in your leisure time, over a VW 
~ddre5$. lelephone nl!mber •nd

chassis and engine. Factory-built models the: name of this publica tion, to 
Fiberfob. IOOOTumers Cn>•s Rd..also available. Fuel efficient. econom­
Minncap<Jl i., MN 55415 Sptt"lly 

icaJ, and beautiful: you'll enjoy inl0<motion on the MG-m Replica. 

~ ~) .. 68000 MINI-SYSTEMS 
.if ( IEEE-696 S-!00 Compatible) ~ .. 

,"""\ Special Offer 
ERG-I S7995 - CPU , 4 RS232 SERIAL PORTS, 64K STATIC RAM , 10 SLOT 
BACK PLANE, 2 8" DOUBLE DENSITY, DOUBLE SIDED FLOPPIES OR A 
5MB 5W WINCHESTER , 68KFORTH ' SYSTEMS LA GUAGE WITH 
MACRO ASSEMBLER, ALL INTEGRATED INTO DESK TOP CABI 'ET, 
BURNE D- IN A D TESTED. 

ERG-II S979S - SAME AS ERG-I EXCEPT FOR MASS STORAGE: ERG-II 
HAS A SMB 5W' WINCHESTER AND ONE 8" DO BLE DE NS ITY. DOUBLE 
SIDED DRIVE. 

ERG-Ill Sl299S - CPU , 4 RS2J2 SERIAL PORTS, 256K DYNAMIC RAM. 10 
SLOT BACK PLANE. SMB 51!." WI CHESTER AND ONE 8" DOUBLE DE ­
SITY, DOUBLE SIDED DRIV E, IDR ISl M UL T l-USE R. MULTl-TASKI G 
OPER AT ING SYSTEM A 10 C COMPILER. ALL I TEG RATE D INTO 
D ES K TOP CABINET. BURNED- IN AND T ESTED. 

ERG-IV Sl899S - CPU, 8 RS232 SERIAL PORTS. 512K DYNAMIC RAM, 10 
SLOT BACK PLANE. 24M B 8" WI CHESTER AND 20 MB W TAPE CAR­
TR IDGE, IORISl MU LTI-USER. MULTI-TASKING OPERATING SYST EM 
WITH BOTH C A ND PASCAL COMPILERS, ALL INTEGRATED INTO 
DESK TOP CABINET, BUR 'ED-IN A D T ESTED. 

BM Hz CPU Stand ard, IOMH 2 Optional; OEM Pr icing for CPU, Card Sets and 
Integrated Syste ms A vailable. 
Trademark 1 ERG;' WHITESMITHS LTD. 

JO Day Delivery for !n1egra1ed Sys1ems wi1h valid purchase order 

EMPIRICAL RESEARCH 
United Kingdom GRO P, INC. Au trali a / "cw Zealand 
MicroAPL LT D. POB 1176 S .I . MicroComputet 
Londo n 834-2687 MIL TOI\ . WA 983 54 Prod. LTD. 

206-63 1-4855 Sydney 231-4091 

454 May 19S2 © BYT£ Publicacioru Inc Circle 161 on inQulry card. 

Text continued from page 448: 

The INITIALIZATION section di­
mensions the WORD and PHONEME 
arrays to hold 300 entries each. This 
situation can be modified, of course, 
to suit your needs. In addition, the 
string va riab le 0$ is initialized by set­
ting it equal to control-D for use in 
disk operation of the Apple. (This 
step would be omitted for such com­
puters as the TRS-80.) 

The MENU sect ion allows easy 
select ion of the desired funct ion when 
developing a vocabulary. The GET 
statement permits you to enter data 
from the keyboard without using the 
Return key. 

The two DISK moduJes save and 
retrieve the two arrays that contain 
the vocabulary . Two variables are 
particularly important if you are con­
verting this program for use on 
another computer. The number of 
words in the dictionary, and thus the 
number of entries in each array, is the 
first number in the disk file. It is read 
into the variable TA. and it controls 
the number of words that are subse­
quently read into each array. The 
variable TN$ holds the name of the 
disk file: this allows you to use 
several dictionaries. Dictionaries can 
also be loaded and saved to other 
disks when required . 

The section for PREPARING A 
NEW WORD allows you to eas il y de­
velop the proper sounds for a new 
dictionary entry. 

Any character or group of char­
acters will be "said" by the syn­
thesizer when the Return key is hit. 
T he last sound is cont inually voiced, 
so each word should be followed by a 
space. This "problem" is actually a 
design feature . When developing a 
word, you can listen to each sound by 
typing its character a nd hitting 
Return with no space. This feat ure is 
ind ispensable when comparing dif­
ferent phonemes. 

When the word is finally correct, 
hit Return with no entry, and you 
w ill be asked if you wish to save that 
sound. If you do, you wi ll also be 
asked to supply a word that demon­
strates the sound. Both the word and 
its sound will be automatically 
entered into the d ictionary in alpha­
betical order. The importance of this 
will become apparent in a moment. 



Circle 423 on Inquiry card. 

If you convert this program to 
another BASIC, lines 60095 to 60098 
could present problems. These lines 
utilize a subroutine in the Apple's 
monitor that enters characters into 
the buffer area. A simple INPUT TS$ 
could have been used, but my method 
allows you to enter such illegal char ­
acters as semicolons and quotes. In 
addition, it preserves all of the Apple 
editing features . 

The LIST DICTIONARY allows 
you to dump all the present words 
and their sound codes to the screen 
(or a printer). The listing scrolls a 
new screen full each time a key is 
pressed. ESC will abort the listing and 
return to the MENU. 

The section SAY A SENTENCE is 
used to say the words contained in 
T$. It may be used as a separate sub­
routine if it is entered at line 60150, 
which only says TS$, without enter­
ing it from the keyboard. This mod­
ule performs a binary search of the 
words in the dictionary and outputs 
the appropriate sound to the synthe­
sizer. 

By using a binary search of the dic­
tionary, conversion is done very 

13USINESS SOFTWARE YOU CAN SELL WITH NO ROYALTIES! 
Vorxlo10 hos on 1ncred1ble deal for dealers. O E Ms ond morure u sers Ouy 

rhecomplereVondoro bulV"less sof1wore pocl,oge fora low S29S. and 1hen rese l' 
1r os ofren osyovw;sh ro end users w.·hourpoy1ng royolrres. 

This is 1he besr -deb..igged. eos1es"ro-1nsroll. enhanced Osborne-based 
sy> em O" ·he mor:,e· The 1ndusrry srondcrd occounr 1ng pocl,oge w 1·h 
1housonds of users l i's well worihup ro 'i>QQS ro end users 

You'll receive borh source and objec code for General Ledge<. Acccums 
l\ece1voble. Accounrs Payable O"d Poy•oll r Cosr Accounr1ng Plus. our cusrom 
1ns·ol lo r10.., prcg'o-n rho1 ro1 0'5 rhe sys·e" ro mosr rerm1nols ond d,sJ,s 

M1ninium requ ire.-ne..,rs ore 48K l\t..M. CP/M ' ~ CY COOS. (()A51C2.' ~ o CRT 
cr.cJ o 132 columr- pr1nrer Vondoro con provide srondord 8". orr 'iror S" 
double dens1ryor Heorh/Zen11h S" d1s1,e· res Our 1nsrollo11on r1onuol 1s included 
ond rhe Osborne/ N,cGrov -Hill opplicorron Manuals o re ovo1loble sepcro1ely 

VANDA.TA 
17 5'14 M1dvoe AIR N . 5v•'e 205. 5eorrle. '<:>/A Q813J (206) 542 76' 1 

quickly . For example, 256 words can 
be examined with only eight reads. 
This is possible because the words are 
organized in alphabetical order and 
the program divides the remaining 
words in half with each successive 
guess. 

If the word is not found in the dic­
tionary, it (not its phonemes) is sent 
to the synthesizer. Such words are, at 
best, poorly pronounced, but at least 
the system does not crash in the mid­
dle of a big demonstration. ln most 
cases you'll find that one bad word is 
easily recognized in the context of a 
complete sentence. 

The FRE(O) function in lines 60085 
and 60155 forces an internal clean-up 
of the Applesoft string variables. This 
operation can require several sec­
onds, depending on the length of the 
dictionary. When utilizing subrou­
tines from this system in other pro ­
grams, FRE(O) can be postponed until 
several sentences have been voiced . 
This will allow pauses at the most 
natural points. 

Section OUTPUT T$ sends the 
phoneme code of each individual 

The Birth of UNIX™ for CP/M™! 
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computer system1 to be conligur t>d for the 
widest range of computing ;;ppli<"tions 
Black Box systerm <1resupported by com­
mon development soltwNe il llowi~ 

1ornl prog~m por1,101fi1y <1cross the ent ire 
range Drilke Microsystems puts it all 
wgether.A comple te line o hardw,1re 
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make it work. 
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West Carrollton. Ohio 
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Rain 81,1(k Box Micro Compu1ers were 
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word to the synthesizer. My program 
sends it to a port at address 49361 and 
strobes it in by writing to address 
49364. On a TRS-80 you would only 
need to print T$ into the last 32 screen 
locations. The example programs 
provided in the synthesizer manual 
should aid in converting this module 
for use with a TRS-80. 

One peculiarity of operating the 
"system should be mentioned. Sending 
a 'T' to the synthesizer will toggle it 
on or off depending on its present 
state. Since Reset does not turn the 
synthesizer on, you may or may not 
have to send a 'T ' to initially activate 
it. 

Photo 3: Low-resolution graphics display 
adds life to the speech program . 

As an afterthought, I decided to 
add a little spice to the program. The 
final module (draw a low-resolution 
face) produces the graphics shown in 
photo 3. Such an addition would 
have to be greatly modified if run on 
a TRS-80, but I heartily recommend 
it. The mouth opens and closes with 
each word and the eyes (complete 
with eyelids) move at random. I can't 
tell you the reaction a talking face 
gets from a person not used to work­
ing with computers . 

I'm extremely happy with the addi­
tion of voice output to my personal 
computer, and it has inspired several 
applications that may be discussed in 
future articles. If you want your 
machine to talk, compare the phonet­
ics approach with other methods. If it 
meets your requirements, I hope that 
my speech-development system will 
make your life easier.• 
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Hierarchical Interrupts 

Caxton C. Foster 


Computer and Information Science 

University of Massachusetts 


Amherst, MA 01003 


Most popular microprocessors will support daisy­
chained peripheral devices. These allow a peripheral 
close to the processor to gain priority over a more distant 
peripheral when both devices request interrupt service 
simultaneously . This is normally done by using two lines 
between the processor and its set of peripheral devices 
(see figure 1). The first line is the IRQ (interrupt-request 
line). Any device is allowed to "pull" this line to ground, 
thus generating a request for interrupt service. At the 
convenience of the processor, the second line (the inter ­
rupt-acknowledge line or INT ACK) is energized, indicat­
ing that tht! processor is ready to accept an interrupt. 

The INT ACK line goes sequentially from device to de­
vice, thus giving rise to the term "daisy chain." If a device 
isn't requesting an interrupt, it passes the unchanged IN­
T ACK signal to its successor in the chain. If, however, a 
device is in the active state and is requesting an interrupt, 
it "traps" the acknowledge signal. Since devices farther 
down the line never receive the acknowledge signal, they 
don't take control of the processor or the system bus. 

In any imaginable interrupt system, if devices A and B 
request interrupts simultaneously, either A wins or B 
wins (ties are not permitted). We have, in effect, a strict 
ordering of all the peripheral devices by priority. Adding 

IN TACK 

CPU 

DEV ICE 
I 

DEVICE 
2 

OEVIC £ 
3 

Figure 1: Daisy-chain con11ection of interrupting peripherals. If 
two peripheral de vices interrupt simultaneously, the de vice 
closer to the computer takes priority over the one farth er away. 
Tl1is system allows a higher- priority device to interrupt a lower· 
priority device. 

a hierarchica.1 level mechanism merely gives the device at 
level n priority over the devices on level n - 1 or lower. In 
this sense, a daisy chain is a general solution to the prob­
lem of resolving simultaneous requests. 

Unlike a daisy chain, a hierarchical scheme keeps low­
priority devices from interrupting the code processing the 
interrupt of a high-priority device. In a typical hierarchi­
cal scheme, the processor has a level at which it is cur­
rently running. Each peripheral device requests an inter­
rupt on one of several lines: IRQO, IRQl .. . IRQn 
where n is commonly 3 or 7 (see figure 2) . A priority en­
coder examines these request lines and outputs a binary 
number corresponding to the number of the highest ac­
tive request line. This binary number is compared with 
the processor's current level and, if the level of the pro­
cessor is greater than or equal to the level of the request, 
the request is not acted upon and no new interrupt is gen­
erated. Only if the request level exceeds the processor 
level will the current program be interrupted. If an inter ­
rupt is to be honored, the interrupt-acknowledge line (IN ­
T ACKO, INTACKl ... INTACKn) corresponding to 
the level of the highest request is activated. 

Three difficulties accompany the hierarchical-interrupt 
scheme. Foremost is the fact that many otherwise attrac­
tive microprocessors don 't have one. Second, micro­
processors that do incorporate such a scheme usually 
have too many levels (causing some hardware to go un ­
used) or too few (almost as difficult as none at all). Third, 
for n levels, 2ri lines must be added to the l/O 
(input/output) bus to convey requests and acknowledg­
ments. 

The Present Method 
In a daisy chain, each peripheral device has an inter­

rupt flag that has two states: on and off. To turn the pro­
cessor's interrupt system back on (so that other, more im­
portant interrupts can be recognized), this initial inter­
rupt flag must be cleared (thus releasing the IRQ line) 
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I NTACK 7 

,___ OE VI CE 
1-­ ' r-­ INTACK N 

r-­ DEVICE 
CPU ...__ N 

INTACK 0 

DEV ICE 
0 

1r I1RQO
1 

IRQN I RQ7 
PRI ORIT Y 

I ' 
EN COO ER r-­

r-­-:c COMPARA TOR - --CPU LEV EL 

Figure 2: A typical liierarc'1ical-interrupt scheme. Tlie processor keeps track of the interrupt level it 's currently servicing and will 
pause to give service only if an interrupt occurs at a higher level. 

soon after its recognition. If this is not done and all inter­
rupts are serviced with the interrupt system disabled, the 
intended hierarchy becomes a first-come-first-served 
system. 

Peripheral devices could be equipped with a three-state 
interrupt flag: 

Off- not requesting service (does not affect IRQ); 
passes INT ACK down the chain (away from 
the processor) and passes IRQ up the chain 
(toward the processor). 

On- requesting service (asserts IRQ); does not pass 
INTACK down line but traps it instead. 

Blocking-not requesting service; does not pass 
IRQ up the chain. 

States Off and On correspond to the two conventional 
states. In the Blocking state, the device refuses to allow 
lower-priority devices (those farther down the chain) to 
break into its interrupt-service routine, thus protecting its 
own priority and incidentally providing a hierarchy with 
as many levels as there are peripheral devices. When a de­
vice needs service, it changes from Off to On. At the first 
dear-interrupt flag (issued by the processor prior to re­
enabling the interrupt system), the device changes its 
state from On to Blocking. This releases the lRQ line and 
also prevents lower-priority devices from pulling it 
down. At the second clear-interrupt flag (issued by the 
processor at the end of the interrupt rouUne), the device 
changes from Blocking to Off. 

Clearly a paragon of interrupt systems, it allows each 
device to protect its own service routine from all lesser re­
quests. The system allows infi nitely fine discrimination, 
with classes of devices having one member each. 

A less Expensive Realization 
The system described above requires an additional flip­

flop and a few additional gates at each peripheral device. 

If th is configuration is too expensive, it's possible to envi­
sion an intermediate system. 

Into the daisy chain we insert a few blocking nodes (see 
figure 3). To the processor, these look like normal periph­
eral devices with a peripheral address. They are capable 
of executing two operations: Block and Unblock. In the 
Unblock state these special nodes are transparent and 
have no effect on the daisy chain, but in the Block state 
they inhibit any interrupt requests from devices beyond 
them in the chain. 

After recognizing an interrupt and before reenabling 
the interrupt system, the processor issues a Block com­
mand to the node just inboard of the active peripheral. At 
the conclusion of the service rout ine, the processor 
Unblocks the node and allows all peripheral devices an 
opportunity to compete for attention. 

If the processor had one more output line (the Unblock 
line), we could dispense with the addresses for these 
nodes. On interrupt request, the nearest inboard node 
could set itself automatically to the Block state and for­
ward the interrupt request to the processor. At the con­
clusiou of an interrupt-service routine, the processor 
could issue an Unblock command on the Unblock line, 
and the Blocked node nearest the processor could reset 
itsel f. 

Conclusion 
Either of these solutions would provide a moderate­

cost, reasonably flex ible means of keeping low-priority 
devices from interrupting high-priority service routines. 
To be sure, the priority of a device would depend on its 
position in the daisy chain. Not only would it be a con­
siderable nuisance to rearrange the priorities, but it 
would, in fact, be impossible to accomplish without 
operator assistance. 

Using memory-mapped 1/0 with PlAs (peripheral in­
terface adapters) or VIAs (versatile interface adapters) is 
a more flex ible solution than either proposed here, 
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Figure 3: A comprornise hierarchical system. This method reduces cost by us.ing "blocking nodes" in a da.isy-chain system. 

because an arbitrary priority hierarchy can be con­ system at a particular time. For a system organized on an 
structed that doesn't even need to be transitive (A can 110 bus, however, either of the schemes proposed here 
block 6 and C, 6 can block C, and C can block A and 6). offers a great improvement over the simple interrupt 
The mask bits in the VIA permit and block interrupts armed or interrupt disarmed that have been the usual im­
from devices in any fashion that seems acceptable to the plementations to date.• 

JAYWEINBERG:LIVING PROOF 
YOlJllCONTRIBlJTIONS COUNT. 

These days, Jay Weinberg's most difficult battles take place on the tennis court. 
Five years ago, he had a different kind of fight on his hands: against one of the 
toughest forms of cancer. 

Cancer research and treatment have made Jay's kind of recovery possible for 
almost 2 million peop. le. Which means that your donations have helped buy +. 
Jay Weinberg a very beautiful gift: his life. Ame • ncao
CANCER CAN BE BEAT. Cancer Society 
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Books Received 

Apple /11111 Software Di­

rectory, G . Van Diver and R. 
Love. Overland Park, KS: 
Vital Information Lnc. (7899 
Mastin Dr.), 1982: 1148 
pages, 3 by 20.5 cm, soft­
cover, ISB none, $19.95. 

Assembly Langue?ge for the 
PDP-11 , Charles Kapps and 
Robert L. Starford. Boston, 
MA: CBI Publishing Com­
pany, 1981; 353 pages, 17.5 
by 23.5 cm, hardcover, ISBN 
0-87150-304-2 , $23.50. 

BASJC Programs for Home 
Financial Management, W. 
B. Goldsmith Jr. Englewood 
Cliffs, J: Prentice-Hall, 
1981; 314 pages, 21.5 by 28 
cm, hardcover, ISBN 0-13­
066522-3, $18.95. 

BASIC Programs for Scien­
tists and Engineers, Alan R. 
Miller. Berkeley, CA: Sybex, 
1981; 318 pages, 17.5 by 23 .S 

cm, softcover, !SB 0­
89588-073-3, $14.95. 

A Bibliography of Com­
puter Music, Sandra L. 
Tjepkema. Iowa City, IA: 
University of Iowa Press, 
1981; 276 pages, 15 by 23 cm, 
hardcover, ISBN 0-87745­
110-9, $17.50. 

CAJ Sourcebook, Robert 
L. Burke.. Englewood diffs, 
NJ: Prentice-Hall, 1982; 206 
pages. 15 by 23 cm, hard­
cover, ISBN 0-13-110155-2, 
$14.95. 

Computers for People, 
Jerry Willis and Merl Miller. 
Beaverton, OR: Dilithium 
Press, 1982; 200 pages, 13 by 
21 cm, softcover, ISBN 
0-918398-64-9, $7.95. 

Computer Simulation of 
Classical Substitution Cryp­
tographic Systems, Rudolph 
F. Lauer. Laguna HiUs, CA: 

Aegean Pa.rk Press, 1981; 111 
pages. 21.2 by 27.2 cm, soft­
cover, ISBN 0-894U·050-6, 
$24.80. 

Database Management 
System Anatomy, James A. 
Larson. Lexington, MA: Lex­
ington Books, 1982; 183 
pages, 15.5 by 22.S cm, hard­
cover. ISBN 0-669-04544-6, 
$22.95. 

Databook of Venture 
Capital Sources for High­
T ec Iino Io gy Companies , 
Richard Loftin. Washi.ngton, 
DC: Financial Data Corpora­
tio.n, 1981; 576 pages, 14.5 by 
22.3 cm, softcover, ISB 0­
940758-~. $115. 

The 8085/SDK-85 (Hands­
On, Volume 2/, Howard 
Boyet. ew York: MTl Pub­
lications, 1981; 814 pages, 
15.S by 23 cm, softcover, 
lSB none, $19.95. 

The 8051 : Programming, 
Interfacing , Applications, 
Howard Boyet and Ron Katz. 
New York: MTI Publica­
tions, 1982; 396 pages, 17 by 
25.2 on, softrover, ISBN 
none, $19.95. 

Experiments in Electronics. 
Instrumentation. and Micro­
compi~ters, F. Holler, J. 
Avery, S. Crouch, and C. 
Enke. Menlo Park, CA: The 
Benjamin/Cummings Pub­
lishing Co., 1982; 326 pages, 
21.2 by 27.2 cm, softcover, 
ISBN 0-8053-6918-X, $13.95. 

From Cliips to Systems: An 
Introduction to Micropro­
cessors, Rodnay Zaks. Berke­
ley, CA Sybex, 1982; 552 
pages, 17.5 by 23.5 cm, soft­
cover, ISBN 0-8988-063-6, 
$14.95. 

H-8 Programming for Be­
ginners , Ron Santore, Don 

YOU'VE JUST FOUND 

THE MISSING !LINK! 

Computer Shopper 1s your link lo Individuals who buy, sell and t1ade computer 
equipment ancl software among lhemselves nationwide. o other magazine fills 
this "Void in the mark etplace cha in. 
Thousands of cosl·conscious compuler enthusiasts save by shopping in Computer 
Shopper eve1y month through hundreds of classified ads. And new equipment 
advertise1s offer some of the lowest prices in the nation. 
Computer Shopper's unbiased arlitles make for some unique reading among 
magazlnes and there's a "help" column to answer diffic ult problems you mayhawe 
with inle1facin£, etc. 
F0t a limited time yoo ~an subscribe to Computer Shopper with a six month trial 
lor only $6. 

6 month trial, $6°0 Call Toll Free ~' 800-327-9920 
,}!,, or send a chetk to: 

En comPUTeR Sf-IOl!ll!li!A 
r P.O. Box F30 l • Titusville, FL 32780 

30 5-269­321 1 

AIM for Control 

For process control or in­
d us tr ial development 
systems, put Rockwell's 
A IM 65 to work for 
you. Use off-the­
shelf AIM-Mate 
Series and STD 
BUS expansion prod­
ucts to configure the sys­
tem you need. 

Ttie AIM 65 includes: typewriter, alpha­
numeric LED display, and last thermal printer. 

Plug-in options include : memory (to 48K), ROM 
languages, parity protection, video display, floppy 
disk storage, STD BUS expansion cage, TTL an(j 
real world interlaces, and complete system soft· 
ware. 

Call or write for complete AIM -Mate Series infor­
mation. .I ORETHOUGHT 

PRODUCTS 
87070 Dukhoba' Road, Eugene, Oregon 97402 (503) 485-8575 
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Inman. and Bob Albrecht. 
Portland, OR: Dilithium 
Press, 1980; 195 pages, 13 by 
20.5 cm, softcover, ISBN 0­
918398-17-7, $8.95. 

Information Systems De­
velopment. A Systematic 
Approach. Mats Lundeberg. 
Goran Goldkuhl, and Anders 
Nilsson. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 337 
pages, 17.5 by 23.5 cm, hard­
cover, ISBN 0-13-464677-0, 
$24.95. 

Introduction to /.nteractive 
Computer Graphics. Joan E. 
Scott. New York: John Wiley 
& Sons, 1982; 255 pages, 14.6 
by 22.3 cm, hardcover, ISBN 
0-471-05773-8, $24.95. 

Introduction to Real-Time 
Software Design. S. T. 
Allworth. New York: 
Sprjnger-Verlag, 1981; 140 
pages, 14.6 by 22.3 cm. soft­
cover, ISBN 0-387-91175-8, 
$14. 

Inventory Management for 
Small Computers, Chuck 
Atkinson. Beaverton, OR: 
Dilithium Press, 1982; 194 
pages, 13 by 20.5 cm, soft­
cover, ISBN 0-918398-48-7, 
$16.95. 

Minds and Mechanisms. 
Margaret A. Boden . Ithaca, 
NY: Cornell University Press, 
1981; 311 pages, 13.S by 22 
cm, hardcover, ISBN 0-8014­
1431-8, $29.50. 

Oh! Pascal!, Doug Cooper 
and Michael Clancy. New 
York: W. W. Norton & Com­
pany, 1982; 476 pages, 17.5 
by 23.5 cm, softcover, ISBN 
0-393-95205-3, $15.95. 

Pascal: A Problem Solving 
Approach, Elliot B. Koffman . 
Reading, MA: Addison-Wes­
ley, 1982; 470 pages, 15.5 by 
22.5 cm, softcover, ISBN 
0-201-10341-9, $14.95. 

PET Fun and Games. Ron 
Jeffries and Glen Fisher. 
Berkeley, CA: Osborne/ 
McGraw-Hill, 1981: 192 
pages, 21.2 by 27.2 cm, soft­
cover, ISBN 0-931988-70-5 
$10. 

Practical Data Base Man ­
agement, edited by the Auer­
~ach Publishers Staff. 
Reston, VA: Reston Publish­
ing Company, 1981; 430 
pages, 14.6 by 22.3 cm, hard­
cover, ISBN 0~8359-5591-5, 

$24.95 
Robot Manipulators . 

Mathematics, Programming, 
and Control, Richard P. 
Paul. Cambridge, MA : The 
MIT Press, 1981; 279 pages, 
15 by 23 cm, hardcover, 
ISBN 0-262-16082-X, $25. 

Simple Pascal, James J. 
McGregor and Alan H. Watt. 
Rockville, MD: Computer 
Science Press, 1981; 182 
pages, 15 by 22 cm, soft­
cover, ISB 0-914894-72-2, 
$10.95. 

Strategic Firiancia./ Plan­
ning with Simulation. Dennis 

E. Grawoig and Charles L. 
Hubbard. Princeton, NJ : 
Petrocelli Books, 1982; 643 
pages, 14.6 by 22.3 cm, hard­
cover, ISBN 0-89433-115-9, 
$35. 

Trends in Information Pro­
cessing Systems (Proceed­
ings of the Third Conference 
of the European Cooperation 
in Informatics, Munich, Oc­
tober 20-23, 1981), volume in 
the Lecture Notes in Com­
puter Science series, edited 
by G. Goos and J. Hart­
manis. ew York: Springer­
Verlag, 1981; 349 pages, 16 
by 23.8 cm, softcover, ISBN 
3-540-10885-8, $20. 

A User Guide to the Unix 
System, Jean Yates and 
Rebecca Thomas. Berkeley, 
CA: Osborne/McGraw-Hill, 
1982; 496 pages, 7.4 by 9 cm, 

softcover, ISBN 0-931988­
71-3, $15.99. 

Writing Interactive Com­
pilers and In terpreters. P. J. 
Brown. New York: John 
Wiley & Sons, 1981; 265 
pages, 14.6 by 22 .3 cm, soft­
cover, ISBN 0-471-10072-2. 
$14.50. • 

This is a list of books 
received at BYTE Publica­
tions during this past 
month. Although the list is 
not meant to be exhaustive. 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in­
stead. this list is meant to be 
a monthly acknowledgment 
of these books and the pub· 
lishers who sent them. 

ClJ YT E WRIT.ER 

DAISY WHEEL PRINTER 
LETTER Q A!-JTY PRI TER AND TYPEWRITER 

' IN ONE PACKAGE 
Th e BYTEWRITER is n w Oliveni Praxis 30 lec1ronic 1ypewri1er 

wi1h a micro-processor c0n1rolled driver add d internally. 

$795 
plus shipping 

Deale r 
tnqviries 
lnvlfed 

FEATURES 
• Underlining • 10, 12, or 15 characters per inch switch selectable • 2nd keyboard 
with foreign grammar symbols switch selectable • Changeable type daisy wheel 
• Centronlcs-compatible parallel input operates with TRS·SO. Apple. Osborne. IBM 
an.d ol hers • Cartridge ribbon • Typewriter operation with nothing to disconnect 
• Ser ice from any Olivetti dea.ler • Self test program built in. 

CJJYTEWRITER 
125 NORTHVIEW RO.. ITHACA, N.Y. 14850 

(607) 272· I 132 
Prruc:l~ :1ois a 1rn<1 m:trk of OIJvf•ru (;:nrp. 

TH..~ AO L~ it ttnrtetn.fuk Of Tnnily C-..nrp. 


liY11:.\.VHITF.:H L-c; :'I lrf)('$0"n3.r1< o( Wdl1arn.;:; t.;dlCJr3U"liriC~ 
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Clubs and Newsletters 


work on a newsletter, a bulle­
Hobbylsrs Compute tin board, and hardware and 
Under the Big Sky software exchanges. The 

group plans to have monthly The Big Sky Micro ­
meetings with guests speakers computer Club currently has 
and feedback from members. about 35 members. Aii types 
Special-interest groups forof computers are of interest to 
word processing, graphics,the club. Beginners and ex­
games, and other applications perts alike are invited to join 
are planned . Contactand help with the newsletter. 
IBMicro, 1414-C Wright Cir­Contact the Big Sky Micro­
cle, Bolling AFB, Washington,Computer Oub, POB 21456, 
DC 20336. Pio.neer Station, Billings, MT 

59102, or call Wes Henley at 
(406) 656-4013. 

Neva da COBOL 
Users Group 

Personaf Computer 
The Nevada COBOL Users Group In Capltaf . 

Group has been formed to dis­
IBMicro is a new group for tribute information on appli­

IBM PersonaJ Computer users cations and routines written in 
in the Washington, DC, area. the language. The dub will 
The dub has created a charter provide coordination among 
and bylaws and is busily at users developing extensions to 

ATTENTION S-100 
USERS, OEMs & ISOs! 

MM-103 IS THE ONLV MODEM 
FOR YOUR NEEDSf 

lri previot.J~ ilWll&. wci ti:s.ted 1111111: i:ti.. S'O rcia:sc:1m why PMMI MM ·tOl madmu 

11u1 supMiar. aklng with• IHI of u·lisfiil!d 111~1 lh.at i:s NJW 'aa la11g io prinL 


fiu;alitr. lnte-gritf .111d hJw 1;11:s:t haH ma.d'ci lhe MM·1D3 Amr.rica"s matt popUlar modem, 

Pr.M w.. lho 1il<l lo g•in FCC -oval ""d meol IEEE-696 S-11111 •lllnd1nls. 


Yau wDli~I fi•d nolhcr modem tar i:he S· IOO t11;1s dt 1 wider rilrJiC at fMud·r1tes, 

mo.-e tll"l IJ'li e 111d CORli'Obblc sdlWil'C'.IJld "lilldli "'" 8Abc:it.tlte w..-rnty~ 


A.nd sine!' ·~ has dimin~t11:d di~ ncm lw- an KO!U:!.tic ca•ple:r ar an RS 2:32 IKiapll!I', 

WDllf 'Drw!c;liioo it fJIOf!; reliable .n;I fOV blfl' no IJl'JMl:C'SS.lrf MfdW•!'.. 


SO DON' T DELAY! 
GO WITM THEMODEM WITH EXPERIENCE! 

f or fuirflet laf0tmatlo--. c.a14 orwtile: 

Thr.. Skitloe Pl1<e 


5101 ~..sll111g Pile•. Svl,. 60• 

folh Clloroh. YA 22041 


1103) JIS-5ml 

Or diilll"l r:A aurl• tm...--sa.,Madf.111 THI tr.lt!r 


•1m1·n!4'.tm ~laudl 

AFTIR All..... 

All MODEMS ARI Ill 


C•ATED EQUAU 
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Nevada COBOL Information 
will be distributed through 
periodic newsletters. Contact 
Bob Blum, Nevada COBOL 
Users Group, 5536 Colbert 
Trail, Norcross, GA 30092, 
(404) 449-8948. 

Starter Kit Group 

Cary Davids has started a 
users group for owners of the 
280 Starter Kit from SQ Sys­
tems. The club produces a 
newsletter . Contact Cary 
Davids, 6000 Puffer Rd., 
Downers Grove, ll 60516. 

Osborne Group 

Assembllng 


A new group for Osborne 
Computer users is being 
formed in the Tampa Bay 
area . For further details, con­
tact Frederick Dunn, POB 
517, Clearwater, FL 33517, 
(817) 446-7239. 

South American 

Hobbyists 


The Concepcion Computer 
Oub is interested in all areas 
of microcomputing. The dub 
would appreciate information 
and newsletters from other 
users groups. A special edition 
of the group's newsletter, 
Bolet{n de/ Concepcion Com­
puter Club, is produced in 
English. Contact RaUI H. 
Figueroa ReboUedo, Concep­
cion Computer Oub, POB 
685, Concepcion, Chile, Tel: 
24854. 

6800/6809 

Fans In Sweden 


PD 68 is a group of 
Motorola 6800 and 6809 users 

in Sweden . The group meets 
on the last Thursday of each 
month, excluding June, July, 
and December, at ABF Huset, 
Hammarby Centrum, in 
Stockholm. The Flex operat ­
ing system is of particular in­
terest to group members, who 
number about 300. A news­
letter, MPU-laren , is produced 
each quarter. The club would 
like to hear from the personal­
computing community in the 
U.S. Contact Jason King, Lud­
wigsbergsgatan 131, S-117 26, 
Stockholm, Sweden, Tel: 
08/68 2311. 

New Address 

The new mailing address 
for the Amateur Computer 
Group of New Jersey (ACG­
NJ) is POB 319, South Bound 
Brook, NJ 08880. 

Explorer 85 Users 

Group 


A new group is being 
formed for owners of 
Netronics' Explorer 85 system. 
The group plans to produce a 
free newsletter of hardware 
and software ideas. For more 
information, contact Gord 
Wiggins, POB 88, Cartwright, 

ewfoundland, AOK lVO, 
Canada. 

Graphics Cfub 

Forming 


A computer graphics dub is 
being formed in the Connecti­
cut/Westchester County, 
New York area. Plans call for 
group meetings with manufac­
turers of graphics products 
and creating a newsletter. For 
further detai ls, contact 
Howard Rothman, 218 Hunt­
ington Rd ., Bridgeport, CT 
06608, (203) 579-0472. • 
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Software Received 

Apple 

AgDisk Financial Manage­
ment Series One, an 
agricultural fina ncial-man­
agement package in Pascal 
for the Apple II. Floppy disk, 
$140. Harris Technical 
Systems, 624 Peach St., POB 
80837, Lincoln, NE 68501. 

Alkemstone, an adventure­
type game for the Apple IL 
Floppy disk , $39.95 . 
Level-10, Suite 507, 7475 
Dakin St., Denver, CO 
80221. 

Apple-Aids, a disk-utility 
package for the Apple II. 
Floppy disk. $49 .95. 
Advanced Operating Sys­
tems, 450 'St. John Rd .. 
Michigan City, IN 46360. 

Beer Run, an arcade-type 
game for the Apple Il. Floppy 
disk, $29.95. Sirius Software 
Inc ., 10364 Rockingham Dr. , 
Sacramento, CA 95827. 

Enhanced Graphics Soft­
ware for the IDS 460G/ 560G, 
a graphics utility for the 
Apple II. Floppy disk, 
$44.95. Computer Station 
lnc., 11610 Page Service Dr. , 
St. Louis, MO 63141. 

Graphic Writer, utility lo 
combine graphics with 
Applewriter text for the 
Apple II. Floppy disk, 
$34.95. Computer Station 
lnc. (see address above). 

Hadron, an arcade-type 
game for the Apple ll. Floppy 
disk, $34.95. Sirius Software 
Inc. (see address above). 

Hi-Res Computer Golf, a 
computeri.zed golf game for 
the Apple II. Floppy disk, 
$29.95. Avant-Garde Crea­
tions, POB 30160, Eugene, 
OR 97403. 

The Liberator, a program­
ming utility and library of 
subroutines for the Apple II. 
Floppy disk, $29.95. Pear 
Software, 407 Terrace, Ash­
land, OR 97520. 

Pasca.I Hi-Res Graphics 
Dump Routine for the IDS 
460G, a graphics utility in 
Pascal for the Apple 11. 

Floppy disk, $44.95. Com­
puter Station Inc . (see 
address above). 

Snake Byte, an arcade-type 
game for the Apple II. Floppy 
disk $29.95. Sirius Software 
Inc. (see address above). 

Sneakers, an arcade-type 
game for the Apple II. Floppy 
disk, $29.95. Sirius Software 
Inc. (see address above). 

Ultra Hi-Res Graphics, 
utility for use with the IDS 
460G/560G printers with the 
Apple II. Floppy disk, 
$49.95. Computer Station 
Inc. (see address above). 

Atari 
Atari Word Processor, a 

word-processing system for 
the Atari 800. Floppy disk, 
$149.95. Atari Inc., Com­
puter Division, POB 427, 
Sunnyvale, CA 94086. 

The Duplicating Machine, 
1 a program-duplication utility 

for the Atari 400 and 800. 
Floppy disk, $19.95. Midwest 
Software, 2707A Ridge 
Court, Lawrence, KS 66044. 

CP/M 
CP/ M Adventures 1-12, a 

series of Scott Adams's 
adventures for CP/M (Z80). 
8-inch floppy disk, $129.95. 
Adventure International, 507 
East St., POB 3435, 
Longwood, FL 32750. 

Flcomp CP/M 2.2. 
Utilities, a set of utility pro­
grams for CP/M (Z80). 
8-inch floppy disk, $24.95. 
Ficomp Inc., 3017 Talking 
Rock Dr., Fairfax, VA 22031. 

Copy86, a utility program 
for copying Z80 CPIM files 
to and from 86-DOS. 8-inch 
floppy disk, $120. GIOS 
Enterprises, 9784 Woodhol­
low Way, Sacramento, CA 
9582?. 

PET 
Concent.ration, Memory, 

Cosmic Collision, Hangman, 
and Torpedo Command, 
games for the PET 2001. 

Cassette, $5.99 each. Royal 
Software, 149-45 83rd St., 
Howard Beach, Y 11414. 

PET/CBM Cross-Refer­
ence Program, a cross­
reference utility program for 
the PET ICBM. Floppy disk, 
$29.95. Oppenheimer Soft­
ware, 79th Street Boat Basin 
1/39, New York, NY 10024. 

Texa.s Instruments 
Adventureland, an ad­

venture-type game for the 
Tl-99/4. Floppy disk, $29.95. 
Texas Instruments Inc., 
13500 North Central Express­
way, POB 225012, Dallas, 
TX 75265. 

Car Wars, an arcade-type 
game for the Tl-99/4. Com­
mand Module (i.e., ROM 
cartridge), $39.95. Texas In­
struments Inc. (see address 
above) . 

The Count, an adventure­
type game for the TI-99/4. 

Floppy disk, $29.95. Texas 
Instruments Inc. (see address 
above). 

Ghost Town, an adven­
ture-type game for the 
TI-99/4. Floppy disk, $29.95. 
Texas Instrument's Inc. (see 
address above). 

Pirate Adventure, an 
adventure-type game for the 
TI-99/4. Floppy disk and 
Command Module (i.e., 
ROM cartridge), $29.95 . 
Texas Instrument.s Inc. (see 
address above) . 

Pyramid of Doom, an ad­
venture-type game for the 
Tl-99/4. Floppy disk, $29.95. 
Texas Instruments Inc. (see 
address above). 

TRS-80 
Bisplan, a business­

modeling program for the 
TRS-80 Models I and Ill. 
Cassette, $20. Mariah Com-

Your FREE reference guide to 

COMPUTER 

SUPPLIES 


Here's our latest edition . . . 
yours FREE for the asking! 
This direct order catalog 
lea.lures 48 pages ol more 
than 1000 supply products 
for your small business 
computer. Thousands of 
data processing managers 
nationwfde buy their sup· 
plies direc t from th is cata­
log because they like the 
large seleclion. the ease of 
ordering, the fast delivery 
and the quality products. 
Plus, we·ve just Introduced 
100 new products to meet 
the demands of an ever­
changing computer en· 
vlronment. 

To receive your FREE 1982 catalog. simply call 

Toll-Free 800-323-0628 (in I llinois, cal l 312· 

377-0990) or circle fhe Reader Service Card 

number below. 


Send for your free copy today! 

A Subsidiary of Wallace Computer Services. Inc. 
3626 Stern Drive I 615 S. Stockton SI. 
St. Charles, Ill inois 60174 Lodi, CA 95241 
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MAIL ORDER DISCOUNTS 

·pp1a·11 
SOFTWARE & ACCESSORIES 	 Epson PRINTERS 
\'\SIC.UC • • . . . 169 	 EPSON MX·70 . . • ••••••••. 350 
\ltSl'TRE OIVISIPt.OT ••.•••..•..••••...•.•••• 21-5 	 EPSOH MX·BO ..............................•50 

VlSil'ltE •••..••.. . .••••• . ••..• .••.••. . •....••• 210 	 EPSON MX·80FT. •• •. .• . ........ .. ....... 550 

[)(Sl<TOP "'-AN II ........... . ••••.•. . ..... . 159 	 EPSON MX·IOO ... , •• , ............... 130 

£11'1 euS!NESS sonwARE . ... ........ . 335 	 0 UME SPRIN I 5.1•5 .. • • ,, ......... 24.99 

COl'TIN NT At Ill.JS, SOFTWARE ......... 215 

SUPERSCR:llE II . • • • . • • • . • • . . •.. • • . •• 110 
 MONITORS 
SIJP£.ATE~T ~ .. . .•. , lQS 
EASYWRJTER•• . . •. ••.•• . .•• . .•• ••••..• . .....• i'i.9 AMOEX LOW•RES '3" COLOR 1 • , , , . , . 369 

AM0£X M-RES 13" COLOA 11 . . . . • • . . • • 8$0 

RtAL E'STA TE ANA\.YUA ..••.••.• , .••.•• , ... I 20 
W()R)STAA ICP/MJ .••..•.•• • •..•••••••• 299 

SANV09" saw ........................... 165 
ZENITH 12" GREEN.. .. ••. .... • .•.• .• 115

TAXPREPAREFI •.••.••~•·•·•·•••··•··•········ · 85 

CREATIYE FINANCING .. • . . • .. . • . . . .. 120 
 NEC ll" GFIEE . •••••••••••••••••••••••. 169 

NEC I 2" LOW·FIES COlOA ... • • • • • 365 
MICROSOFT Z·BO SOHCARO.•••••.••.•.••• 299 
HAYES MICAOMOOEM ll ................... 299 


NEC 12· Hl·RES RGO COLOR • . . 87S 
MIC~OSOFT 16K RMI CARO . • .. 169 

VIOfX80COl UMNCAFE••....•....••.•.. 2fl9 


ATARl'aooa4oo 
AJARl 800 (16 t....... , •..•. , ..... 61~
NEC NEC PC·BOOO 	 ATARl40-0 (16K t.......... ... ••••.•• 335 
310 DISK DRIVE .•..••.••••..•.•. ··•H····· 43g

PC1!001 A SYSTUA W/321< ..... •••• • • • .. •.• 750 1611 MM MEMOAV M01>ULE .. _ . .. .. . 89
PC·8012A V0& ExPANSION 450 INTEAFl\CE MODULE .•• , ............. 165


SLOTS W/32 K. .......... • • . •......... 525 
 830 ACOUSTIC MODEM • • .. . • • . .. 159
PC-0031A DUAL ORlllES . .. ..••••• .1SO ATARI WOAD PAOCESSOA .• • , 12$ 
PC~i13A MATRIX PAINTER 

TRACTDRJF"ICTJON . • • . ... • • • • . • . • • • • 5$0 

PC0033A 1iO POFITFOA O<Sll DANES..... 1'5 
 x ROX 820 "SAM"H IE WEOOE - OISI<. RS232 & 

GAME llO W/32K. .. ................. . 515 svsre ... 1($ . - DFWESI • .. ... • •• 2395 
SYSTEM II (Ir 0 ~SI .. .. , • ia9sDISKETTES XEROX 630 PRINTER.. • , , ... ··-· 2:.125 

9"SI' 5 •• OISKE TTES p CJ! .... . • • ........... 25 \'IOAO PAOCESSING (\'IOAOSTARJ •25 
BASF It' DISKETI ES t1 Oj.. . • • • • . • • • • ... . 29 CP/M OPERA G SYSTEM . 175 

TO ORDER: Please send ca shier's chec:k, moneyorder or personal chec (allow 10 
business days lo clear): VISA and Master Card ~edit card se.-.fce add 3'11.. Shipping, 
hand.1ng 11nd Insurance In U.S. add 3'!6 (minimum SS~ Car.lornia residents add S'!E> 
sales ta F0teill_n orders add 10% 101 shfp,ping, Equipment Is subject lo price 
change and ava~abillty. All equipment carr es ractory warrH111y. TELEX; 697120 
OATAMAX·SDG 

COMPUTER HORIZON 

l67S6 Bernardo Center Drive. Suite 1108. San Diego, CA 92128 

(71415-65 ·7092 (800) 854·1941 

Software Received--------­
puting, POB 513, Columbia, ment utilities for the TRS-80 
MO 65205. Models II and Ill. Floppy 

DOS.Fix, a set of modifica­ disk, $100 (Model II) and $75 
tions for TRSDOS for the (Model IJl). Snapp-Ware (see 
TRS-80 Models 11 and !II. address above) . 
Floppy disk, $15 (Model II) Snapp-V, disk input/out­
and $10 (Model III). Snapp­ put file-management utilities 
Ware, 3719 Mantell Ave., for the TRS-80 Models II and 
Cincinnati, 0 H 45236, III. Floppy disk, $75 (Model 

Macro-Mon, a machine­ Il) and $60 (Model III). 
language utility program for Snapp-Ware (see address 
the TRS-80 Models I and Ill . above). 
Cassette, $54.95; floppy disk, Snapp-VJ, a string space­
$59.95 (Model I) and $69.95 management utility for the 
(Model Ill). Advanced TRS-80 Models 11 and Ill. 
Operating Systems, 450 St . Floppy disk, $100 (Model II) 
John Rd., Michigan City, IN and $75 (Model Ill). Snapp­
46360. Ware {see address above). 

Omniterm, a telecommuni­ Snapp-VJ), a reformatter 
cations software package for for BASIC programs to in­
the TRS-80 Models I and Lil. crease readability for the 
Floppy disk, $95. Lindbergh TRS-80 Model III. Floppy 
Systems, 41 Fairhill Rd., disk, $40. Snapp-Ware (see 
Holden, MA 01520. address above). 


Rubik's Cube Coach, a 
 Super Color Terminal, 
simulator and solution for the telecommunications software 
Rubik's Cube puzzle for the for the TRS-80 Color Com­
TRS-80 Model I. Cassette, puter. Cassette and floppy 
$14.95. H & S Computer disk, $69.95. elson Soft­
Co.. 1024 Alamosa Dr.. ware Systems, POB 19096, 
Claremont, CA 91711. Minneapolis, MN 55419. 

Snapp-II , extended BASIC Time Quest, an adventure­
for the TRS-80 Models II and type game for the TRS-80 
UL Floppy disk, $200 (Model Models I and Ill. Floppy disk. 
II) and $125 (Model III). $24.95; cassette, $19.95. The 
Snapp-Ware (see address Programmer's Guild, POB 
above) . 66, Peterborough, NH 03458. 

Snapp-III, language 
enhancements for the BASIC Other Computers 
interpreter for the TRS-80 Adventure A , an 
Models II and III. Floppy adventure-type game for the 
disk, $100 (Model I!) and $75 Sinclair ZX80 and 81. 
(Model lll). Snapp-Ware (see Cassette, $19.95. Softsync, 
address above) . POB 480, Murray Hill Sta­

Snapp-IV, screen-manage­ tion, New York, NY 10156.• 
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Programming PERT in ~ASIC 

A method for planning complex activities 

where no precedents exist. 

The Performance Evaluation and 
Review Technique (PERT) is a power­
ful method of planning complex 
activities, especially pioneering pro­
jects like the creation of a new 
business or the development of a new 
machine. The innovative nature of 
these projects assures that few 
precedents exist to help estimate per­
formance time. 

PERT gives managers the tools to 
deal with uncertainty; PERT is 
management in action. It plans, 
schedules, and controls activity. 
Using PERT, contractors, builders, 
engineers, and businessmen can im ­
prove planning in the midst of uncer­
tainty and save money as a result. 

Until now, only large businesses 
with access to large computers could 
use PERT. The program in listing 1 
brings PERT's power to micro­
computer users. (Our article "Pro­
gramming the Critical-Path Method 
in BASIC" in the July 1982 issue of 
BYTE will present the Critical-Path 
Method, which places greater em­
phasis on the trade-off between the 
time and the costs required to com­
plete a project.) . 

Before presenting our program, 

Steven Zimmerman 

CoUege of Business 


and Management Studies 

University of South Alabama 


Mobile, AL 36688 


Leo M. Conrad 

lmagineering Concepts 


POB 9843 
Mobile, Al 36691-0843 

however, we'll give you a glimpse at 
PERT's history, briefly describe the 
nature of PERT analysis, suggest one 
possible PERT application for a 
manager, and examine the mathemat­
ics behind PERT. 

The events that have 
zero slack t ime form 

the critical path. 

Origins of PERT 
PERT dates back to a team created 

by the Navy Special Projects Office, 
Lockheed Aircraft Corporation, and 
the management consulting firm of 
Booz, Allen, and Hamilton. Work 
during World War I on the Gannt 
scheduling chart and the Gannt 
milestone chart should also be noted 
because these precipitated the 
development of the network diagram 
(described later) used in PERT. 

Managers of many different kinds 
of tasks have successfully applied 
PERT. One particularly spectacular 
result of the PERT approach is the 

Polaris missile, which also occasioned 
PERT's development. (Lockheed Air­
craft was the major contractor for 
Polaris.) Completion time was critical 
in the Polaris program, but there was 
considerable uncertainty about how 
long the required activities would 
take. Moreover, the start of many ac­
tivities depended on the completion 
of others. These are the chief reasons 
why PERT employs a network 
scheme and focuses on the prob­
ability of various activities finishing 
at specified times. 

The Start of PERT Analysis 
PERT analysis begins by reducing a 

project description to a list of events 
and activities. An activity is a part of 
a project that consumes resources or 
time and has a definable beginning 
and end. An event is a point in time, 
an instant. The beginning and ending 
points of an activity are events. To 
apply PERT to a complex project, 
you must identify all the events need­
ed to complete the project and alJ the 
activities that result in the identified 
events. 

As an example, we' ll use a 
simplified version of an actual con-
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-------------------------------

Letter Aclivlly Beginning End 
Event Event 

A assemble accounting data 2 
B look for bank 1 3 
c look for real-estale agent 1 4 
z seek permits 2 7 
0 make market study or area 2 3 
G look for contractor 2 5 
F seek insurance for con- 2 6 

SI ruction 
H get basic architeclural 3 5 

plans 
E make cost study 3 4 

I buy land 4 5 

J list materials 5 6 

K get more detailed architec· 5 7 


tural plans 
L have survey made 5 B 
M buy lirs l batch of mater ials 6 B 
0 buy second batch or 6 9 

materials 
N complete detailed internal 7 B 

layout ol lounda tion 
Q hire crew 7 9 
p build loundation 8 9 

Table I: The activities required to build a f oundation. The program in listing 1 uses 
the letters at left to identify the activities. The two columns at rigl1t list tlie first and 
last event during each activity. An event is tlie completion o f one or more activities. 

$495. 


SBC can be redundant!! 
D Z80A 4MHz, 64K RAM, 2K ROM 
D 2 serial, 2 parallel, 4 timer ports 
0 Bi-directional inter-processor channel 
D Multi-processor architecture capability 
0 Redundant processor manipulation 

capability 
0 Matching double-density disc controller 

with SASI and PRIAM interface 
0 Application note for system configurations 

•"""*1- JC SYSTEMS (415) 657-4215 
VU 1075 Hiawatha Ct. Fremont, CA 94538 
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struction project that we just com­
pleted. To simplify, we' ll end our ex­
ample with the completion of the 
building's foundation . We identified 
18 activities needed to complete this 
foundation. Table 1 lists the ac­
tivities, assigned letters A through Q 
and Z. Each of the nine events in the 
project consists of the completion of 
one or more activities. 

The Bubble Diagram 
The second stage in PERT analysis 

is the layout of a "bubble" diagram 
that shows how the necessary ac­
tivities and events form a sequence of 
steps. Figure l is the bubble diagram 
of our foundation-building example. 
With or without PERT, specifying the 
sequence of a project's steps is 
obviously an important planning ac­
tivity. Most contractors lay out the 
sequence of tasks in a project in some 
fashion, but PERT makes task se­
quencing a formal activity. Formaliz­
ing this process lends valuable struc­
ture to essential planning. In par­
ticular, making a bubble diagram 
forces the planner to specify which 
activities depend on the completion 
of others. 

Diagrams like that shown in figure 
1 are also called networks. A PERT 
network has one initial event, at the 
extreme left, and one terminal event, 
at the extreme right. The circles in 
figure 1 are numbered and represent 
events. The lines are lettered and rep­
resent activities; each line has an 
arrow indicating its direction in time 
from beginning to completion. The 
network as a whole shows the series 
of activities that must be performed 
to complete the project. The arrows 
show which activities and events 
logically precede others. 

An event that results from comple­
tion of more than one activity is 
called a merge event; an event that 
represents the joint beginning of more 
than one activity is called a burst 
event. Before any acHvity can start, 
all preceding activities must be com­
pleted (but not all simultaneously). 
An arrow's length and its compass 
direction are insignificant. 

Dashed lines in network diagrams 
represent "dummy" activities. A 



z-4 5 8 Q- 1,2,3 

F-. 4, l.3 ,1. 5 

!
ACT IVITY cooe: 
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L IKE LY I!r PESS1MISTlC 

Figure 1: Tl1e PERT network diagram of the activities required to build a foundation . Each circle represents an event and ea.ch line 
between circles represents one of the activities listed in table 1. The three numbers given for eacl1 activity represent ~wman estimates 
of the optimistic (minimum), likely, and pessfrnistic (maximum) time in weeks that each activity wiil take. The network ha.s ot1e initial 
event. event 1 at the extreme left. and one terminal event. event 9 at tl1e extreme right. Tl1e critical path is the one that takes tlie most 
time to get from event 1 to event 9. 

dummy activity exists when the com­
pletion of one event depends on the 
completion of another but requires no 
additional work or activity. PERT 
handles dummy activities like any 
others but assigns the activity zero 
time and zero costs. 

The Critical Path 
The longest route from the begin­

ning of the network on the left to its 
end on the right determines the time 
required to complete the project. This 
line is the critical path, which deter­
mines the minimum time required to 
complete a job. Although the concept 
of a critical path may sound complex, 
it is simple once you've laid a project 
out in a bubble diagram. 

Critical-path analysis can reveal 
ways to shorten the critical path and 
to control the total length of a jo b. 
Because of the size of our computer, a 
TRS-80 Model I with 32K bytes of 
memory, we wrote a program that 
analyzes the critical path but does not 
attempt to shorten it. 

Three Time Estimates 
Along each activity line in figure 1, 

you see three decimal numbers. Each 
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number represents a time expressed in 
weeks (though you could use any unit 
of time if you used the same unit for 
all items). The first of the three 
numbers represents the optimistic 
(minimum) estimated time required 
to complete the activity that the line 
represents; the second number 
represents the time that you expect 
will be required to complete the 
activity (the likely time}; the third 
number represents the pessimistic 
(maximum) time, or the time the 
activity may require if everything ... - ..._ 

-.. - goes wrong. 
- c ... ~·-

~ ~ o e 
~ 0 go /: An example will clarify this. Line A 

- -. 4 4 A & in figure 1 connects event 1 to event 
·~ " 

0 ' 7 
'l 3 2. Line A stands for the activity of 

gathering and organizing the required 
accounting data. Event 2 is the com­
pletion of the accounting papers 
needed for construction of our foun­
dat ion. The minimum time required 
for line A is estimated at one week, 
the likely time at two weeks, and the 
maximum time at three weeks; so the 
three values 1, 2, 3 are written on line 
A. 

One reason PERT requires these 
three time estimates is that, as noted 
earlier, PERT originates from a re­
search project. Since most researchThe cost of project activities are unprecedented, 
planners can't make a single, accurate calling the Big Apple estimate of the time each activity re­
quires. The three estimated times are should,n't make you the basis for a statistical estimate of 
the probabili ty of completing a pro­
ject or an activity by any given time . feel rotten. 
Applying PERT.---------------.., Applying PERT is simple. AI put you in a slate of shock. Whether you manager who can identify a project's 

transmit voice, data or facsim ile, we could I critical path can control time andI cul your company's long-distance phone 

The cost of call ing city lo city needn't I 

costs by concentrating on activities 
bill 40%. With no capital investment or I along the critical path. If an activityI change in equipmen . Contact Walt Pioli. 

not on the critical path slips behindRCA Americom.400 College Road. East. II Princeton, J 08540. (609) 734-4300. schedule, the slippage will not usually 
1 

affect the time required to completeI Name/Title I the entire project (although the slip­I Company/Phone I page can hurt if the critical path 
shifts ). Should an activity on the 
critical path slip, however, the time 

Address~~~~~~~~~~~~~~~~~~ 

I City/State/Zip I 
required to complete the project will 
increase and the project may be in ·------------..:N.;;.. ... trouble. 

Communicationsnon American 
O ne obvious application of PERT 

The solution that beats the system is in making decisions about authoriz­
·ing overtime on a specific activity. If 

Texl co11ti11ued 011 page 473 
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Listing 1: A program for PERT. Written in TRS-80 Level II Basic, the program asks a list of tl1e activities in a project. tf1e beginning 
and ending events of each activity. and estimates of the optimistic, most likely. and pessimistic durations of each activity. The pro­
gram then uses statistical methods to find the critical path of the project, the time required to complete the critical path, and the prob­
ability of completing the project by any scheduled completion time. 

10 CLEAR 1000:CLS:REM "PERt" 
20 PRINT"PERT/CRITICAL PATH SCHEDULING PROGRAM" 
30 PRINT"DEVELOPED BY STEVEN M. ZIMMERMAN,PH.O. ~... LEO M. CONRAD 1980" 
40 INPUT"OISK SYSTEM OR LEVEL II BASIC <D/Bl ";S$ 
50 PRINT:PRINT"*** NOTE BEGINNING EVENTS WILL BE SORTED INTO NUMBERI CAL ORDER *" 
:INPUT"DIMENSION FOR ACTIVITIES";D7.:PRINT 
60 DIM A$<Dt.,2>,A<D'l.,11>,SV<11> 
70 PRINT"INPUT MENU" 
BO PRINT" K KEYBOARD" 
90 PRINT" D DISK FILE" 
100 PRINT" R READ STATEMENT" 
110 PRINT" T1 TAPE RECORDER # - 1" 
120 PRINT" T2 TAPE RECORDER # - 2" 
130 INPUT"SELECTION";IO$ 
140 IFIO$< >" K"THEN 220 
150 INPUT"NUMBER OF ACTIVITIES";M'l.:EE=O 
160 PRINT"THIS IS GOING TO BE WORK YOU MUST NOW INPUT UP TO ";M'l..;" AC 
TIVITIES" 
170 FOR 1=1 TO Ml. 
180 INPUT"ACTIVITY CODE ";A$<I, 1) 
190 INPUT"DESCRIPTIDN, BEGINING EVENT NUMBER, END EVENT NUMBER, MOST OPTIMISTIC 
TIME, MOST LIKELY TIME AND MOST PESSIMISTIC TIME";A$(l,2l,All , U,A<I,2>,A(l, 3 ),A 
<I,4>,A<I 5) 

200 NEXT! 

2 10 GOT0480 

220 IFIO$="T1"0RIO$="T2"THEN23 0 ELSE330 

230 PRINT"SETUP TAPE #-";lot-< ;" TO PLAV":REM TAPE INPUT 

2 40 IF S$= "D"CMD"T" 

250 IFl0$="T1"INPUT#-1,M'l., EE 

260 IFIO$= "T2 "INPUT#-2, Ml.,EE 

270 FORI=lTOM'l. 

280 IF IQ$; " T 1" I NPUT#-1 , A$< I~ 1 ) , A$< I, 2 ) : INPUT#-1, A(I, 1 ) , A (I, 2> , A (I , 3 > , A (I • 4) , A I I , 

5) 

290 IFIO$="T2"INPUT#- 2,A$<l,ll A$<I,2):INPUT#- 2 A<I,1),A(l 2) ,AI I, 3), AII,4),A(I, 

5> 

300 NEXT! 

3 10 IFS$="D"CMO"R" 


.320 60T0480 
330 IFIO$<) "D"THEN42 0 
340 LINEINPUT"NAME OF FILE:DISK ";B$:REM DISK INPUT 
350 OPEN"I",1,Bfi 
360 INPUT#t,M'l..,EE 
370 FORI = lTOM/. 
380 INPUT# 1 , A$ < I , l ) , A$ < I , 2) , A <I, 1 ) , A ( I , 2) , A ( I , 3 ) , A <I , 4) , A < I , 5 ) 
390 NEXT! 
400 CLOSE! 
410 GOT0480 
420 IFIO$<> "R"THEN70 
430 READM'l.,EE 
440 FORI=lTOM'l..:REM READ INPUT 
450 READA$ < I , 1 > , A$ < I , 2 > , A < I , 1 > , A <I , 2 > , A ( I • 3 ) , A ( I , 4) , A < I , 5 > 
460 IFA$<I,1>="END"THEN480 
470 NEXT! 
480 REM PRINTS INPUT DATA FOR VERIFICATION 
490 M=M'l..:TP=O:FORI=1TOM:IFA<I, 2 >>TPTHENTP=A<I,2> 
495 NEXT:EE=TP 
500 FORI=lTOM-1 
510 FORJ=l+lTOM 
520 IFA<I,1> <=ACJ,l>THEN550 Listing 1 co11 ti11u ed 011 page 470 
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Listing 1 continued: 

530 FORK=lTOll:SV<K>=A<I,K>:A<I,K>=A<J,K>:A<J,K>=SV<K>:NEXTK 
540 FORK=1T02:SV$(K)=A$<I,K>:A$CI,K>=A$CJ,K>:A$CJ,K)=SV$CK>:NEXTK 
550 . NEXTJ,I 

560 XX=5:PRINT"VERIFICATION OF .INPUT" 

570 Zl$="CODE DESCRIPTION EXPECTED EARLY EARLY LAST LAST SLACK" 

580 Z2$=" TIME START FIN START FIN TIME" 

590 Z3$="CODE DESCRIPTION BEGIN END OPTIMIST LIKELY PESSI" 

600 Z4$=" EVENT EVENT TIME TIME TIME" 

610 PRINT"NO ";Z3$ 

620 PRINT" ";Z4$ 

630 K=O 

640 C4$="### 
 II 

650 FORI=lTOM'l. 
660 PRINTUSINGC4$;l; 
670 Cl$= " #### II 

680 C2$="'l. 'l. 'l. 'l..":C3$=" ####.## " 
690 PRINTUSINGC2$;A$Cl,1),A$CI,2>; 
700 FORJ=1T02 
710 PRINTUSINGC1$;A<I,J>;:NEXTJ 
720 FORJ=3T05 
730 PRINTUSINGC3$;A<I,J>;:NEXTJ 
740 K=K+l:IFK>=13 THENPRINT:INPUT"ENTER TD PAGE";DU$:K=O 
750 PRINT:NEXTI 
760 INPUT"-2 TO ADD, - 1 TO CONTINUE OR NUMBER TO CHANGE";L:IFL=- 1THEN810 
770 IFL <>-2THEN790 
780 L=M'l.+l:M'l.=L:N/.=N'l.+1 
790 INPUT" INPUT CODE, DESCRIPTION, BEGINNING EVENT NUMBER, END EVENT NUMBER 
, MOST OPTIMISTIC TIME, MOST LI KELY TIME AND THE MOST PESSIMISTIC TIME";A$CL 
, 1 > , AS< L, 2) A < L 1 > ., A< L, 2 > , A <L, 3 > , A ( L, 4 > , A< L, 5) 
800 GOT0480 
810 INPUT"HARD COPY OF INPUT DATA <YIN>";P$ 
820 IFP$< >"Y"THEN960 
830 INPUT"TITLE"·; TS: LPRINT"TITLE: "; T$ 
840 INPUT" DATE"; T$: LPRINT"DATE: "; T$ 
850 LPRINT"NO ";Z3$ 
860 LPRINT" ";Z4$ 
870 FORI=1TOM/. 
880 LPRINTUSINGC4$;I; 
890 LPRINTUSINGC2$;AS<I,1>,AS<I,2>; 
900 FORJ=1T02 
910 LPRINTUSINGC1$;A<I,J>;:NEXTJ 
920 FORJ=3T05 
930 LPRINTUSINGC3S;ACI,J>;:NEXTJ 
940 LPRINT" " 
950 NEXTI 
960 REM NOW THE WORK BEGINS BEGINNING EVENT IS 1 EARLY START =O FOWARD PASS 
970 FORI =!TOM/. 
980 A<I,6>=<A<I,3>+4*A<I,4>+A<I,5))/6 
990 IFA<I,1>=1THENA<I,7)=0:ACI,8>=A<I,6>:GOT01070 
1000 MAX=O.O 
1010 FORJ=lTOM'l. 
1020 IFACJ,2>< >ACI,l>THEN1050 
1030 IFACJ,8> >MAXTHENMAX=ACJ,8> 
1040 ACI,7>=MAX 
1050 NEXTJ 
1060 A<I,8>=A<I,7>+ACI,6) 
1070 NEXT! 
1080 REM BACKWARD PASS 

1090 XM=O.O 

1100 FORI=M%T01STEP-1 

1110 IFA<I, 2 l <>EETHEN1130 

1120 IFXM<A<I,8>THENXM=A<I,8l 

11 30 NEXTI 

1140 FORI=M/.T01STEF'-1 

1150 IFA<I,2>=EETHENA<I,10> = XM:GOT01220 
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Listing 7 continued: 

1160 MIM=99999 
1170 FORJ=M%T01STEP- 1 
1180 IFA<I,2J <>ACJ,l)THEN1210 
1190 IFACJ,9) ( MIMTHENMIM=A<J,9) 
1200 A<l , 10) =MI M 
1210 NEXTJ 
1220 A<I,9J =A<I, 10>-A<I,6> 
1230 NEXT! 
1240 REM SLACK VARIABLE CALCULATIONS 
1250 FORI "' l TOM7. 
1260 A<I,11J=ACI,10> - A<I,8J 
1270 NEXT! 
1280 K=O:REM PRINT OUTPUT 
1290 PRINT"CODE DESCRIPTION EXPECTED EARLY EARLY LAST LAST SLACI< " 
1300 PRINT" TIME START FIN START FIN TIME" 
1310 C5$=" tHt#. ##" 
1320 FORI=1TOM% 
1330 PRINTUSINGC2$;A$CI,1J,A$CI,2>; 
1340 FORJ=6T011 
1350 PRINTUSINGC5$;ACI,J>;:NEXTJ 
1360 PRINT:K=K+1: IFK= 13 INF·LJT"ENTER TO PAGE";DU$:l<=O 
1370 NEXT! 
1380 INPUT"HARD COPY OF RESULTS (','/NJ";P$:IFP$( ,. "Y"THEN1450 
1390 LF'RINT" ":LPRINTZ1$:LF'RINTZ2$ 
1400 FORI=1TOM7. 
1410 PRINTUSINGC2$;A$ll,1),A$(l,2); 
1420 FORJ=6T011 
1430 LPRINTUSINGC3$;A<I,JJ;:NEXTJ 
1440 LPRINT" ":NEXT! 
1450 PRINT"OUTPUT MENU" 
1460 PRINT" c CRITICAL PATH AND TIME" 
1470 PRINT'' D DISK" 
1480 PRINT" . E END" 
1490 PRINT'' R RECYCLE" 
1500 PRINT" Tl TAPE#- 1" 
1510 INPUT" T2 TAPE#-2 SELECTION ";OP$:IFOP$;;;; "R"THEN480 
1520 IFOP$<> "C"THEN1690 
1530 REM IDENTIFICATION OF CRITICAL PATH AND COSTS 
1540 CO=O:PATH$=" ":SI=O 
1550 FORI=1TOM7.:IFA<I,11) ) 0.00001THEN1570 :REM NOTE ) 0 SHOULD WORK BUT .00001 LI 
SEO 
1560 CO=CO+A <I, 6>: PATH$=PATH$+" "+A$< I, 1 >: SI=SI+ (<A< I, -·> -AC I , 5)) /6) (2 
1570 NEXTI:C6$="###,###,###.##":SI=SQRCSI> 
1580 CLS:PRINT"CRITICAL PATH":PRINTPATH$:PRINT 
1590 PRINT"TIME OF CRITICAL PATH":PRINTUSINGC6$;CO:INPUT"SCHEDULED PROJECT TIME 
<USE SAME TIME UNITS AS DATA> ";ST: Z=CST- CQ) /SI: XX =O 
1600 BB$= "PROBABILITY OF BEING COMPLETED ON TIME":IFZ<OTHEN1640 
1610 A=.4361836:B=-.1201676:C= .937298:D= <2.7182818[<-ZC2/2 l )*<2•3 .1415926)[C - . S > 
:E=<l+.3326•Z>C<-l>:P= l.-D*<A*E+B*E[2+C•Ef:3J:IFXX >OTHEN163 0 :REM TAYLOR SERIES 
1620 PR I NT" Z= ";Z,BB$;P:GOT01650 
1630 PRINT"Z= ";-Z,BB$;1 - P:GOT01650 
1640 XX=99:Z =- Z:GOT01610 
1650 INPUT"HARD COPY <VIN)";P$:IFPS<> "Y"THEN1450 
1660 LPRINT" ":LPRINT"CRITICAL F'ATH":LPRINT PATH$:LPRINT" ":LPRINT"SCHEDULED PRO 
JECT TIME IS ";ST 
1670 LPRINT"TIME OF CRITICAL PATH":LPRINTUSINGC6$;CO:IFXX=OLPRINT"Z= ";Z ,El8$ ; ·:G 
OT01450 
1680 LPRINT"Z= "; - Z,BB$;1 -P:GOT01450 
1690 IFOP$= "E"THENEND 
1700 IFOf$< >"D"THEN1750 
171'0 LINE INPUT " NAME OF FILE: DI St( "; X$: OPEN"O", 1, X$ 
1720 PRINT#l,M'l.,EE 
1730 FORI=1TOMY.:PRINT#l,CHR$(34J;A$<I,1>;CHRSC34l;",";CHRSC34l;A$(I,2>;CHR$C34>; 
ACI, ll ;A<I,2> ;ACI,3> ;ACI,4> ;A<I,5> :NEXT! 
1740 CLOSE1:GOT01450 

Usting J continued on µage 472 
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Usti11g 1 co11titiued: 

1750 IFS$="D"THENCMD"T" 
1760 IFOP$="Tl"PRINT#-1,M7.,EE:FORI==1TOM7.:PRINT#-1,A$CI,1>,A$Cl,2):PRINT#- l,ACI 1 
J,ACI,2>,A<I,3>,A<I,4>,A<I,5>:NEXTI 
1770 IFOP$="T2''PRINT#- 2,M7.,EE:FORI=1TOM7.:PRINT#-2,A$CI,1>,A$CI,2l:PRINT#-2,A(l,1 
) ,A< I, 2 > , A CI , 3 l , AC I , 4 > , A< I, 5 > : NEXT I 
1780 IFS$="D"THENCMD"R" 
1790 GOT01450 
1800 REM PUT DATA HERE FIRST # ACTIVITIES THEN ENDING EVENT NUMBER THEN CODE, 
DESCRIPTION,BEGINNING EVENT, ENDING EVENT, OPT. TIME, LIKELY TIME, PESS. TIME FO 
R EACH ACTIVITY. 
1810 DATA18,9 
1820 DATA A, ACCT. PAPERS,1,2,1,2,3 
1830 DATA Z,PERMITS,2,7,4,5,8 
1840 DATA B,SHOP BANKERS,1,3,2,4,6 
1850 DATA C,SHOP REAL EST . , 1 , 4 , 2, 13, 1 7 
1860 DATA D,MARKET STUDY,2,3,2 , 4,5 
1870 DATA G,CONTRACTOR,2,5,1.4, 2 . 2,6.7 
1880 DATA F,INSURANCE,2,6,.4,1.3,1.5 
1890 DATA H,ART . PLANS,3,5,2,4,6 
1900 DATA E,COST STUDY,3,4,3,4,S 
1910 DATA I,LAND,4,S,8,11,13 
1920 DATA J,MATERIAL,5,6,2,3,4 
1930 DATA K, PL.ANS, S, 7, 2, S, 12 
1940 DATA L,SURVEY,5,B,1,2,4 
1950 DATA M,BUY MAT #1,6,8,2,3,4 
1960 DATA O,BUY MAT #2,6,9,1,2,5 
1970 DATA N,LAYOUT,7,B,9,11,12 
1980 DATA ~ ,FOUNDATION,B,9,1,3,6 

1990 DATA O,HIRE CREW 2,7,9,1,2,3 

MICROSTAT™ Release 2.0 

NE'# I
ELEjl,SE· JllSI some of the new lea1ures of Microstal Rel. 2.0 in­

fl elude: new programs for momenls aboul 1he mean. skewness. 
kurlosis and slepwise multiple regression. lunger fi le names. laster 
sort rou1 ine, lhe abili1y 10 declare each dala file"s numeri c precision 
and drive loca1ion plus an expanded user's manual wi1h new ap pendi­
ces for !he equa1ions and lite structures used in Microsla1. Also 
included is a Data Managernerit Subsystem for fi le maintenance (edit. 
fist, destroy, augment, son. rank-order . move and merge) plus 1rans­
formations (add. sub1rac1, mulliply, divide. reciprocal. log, natural log 
and antilog. exponentialiun and linear) lhat allow you to create new 
var iables horn exisling variables. 

Aller file crealion wilh OMS. programs for analysis include: Descrip · 
t ive s1a1is1 ics. Hypolhesis 1es1 ing !mean and proportion), ANOVA 
{one-way, lwo-way, and random blocks). Scallerplots, Frequency 
dislributions. Correlation analysis. Simple, Mulliple and Slepwise 
Multiple Regression (including files larger than ava ilable memory). 
Time series. t 1 Nonparameuic lests. 8 Probability dislributions. 
Crosstabs and Chi -square. Combinalions. Permulations and Factor­
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available for S25.00 !credited towards purchase) and includes sample 
printouts with file tables that reference slandard stalistical lexts and 
journals so you can compare the results from Microslal lo 1hose 
produced on much larger syslems. Compare Microstat to any other 
package on lhe markel and we lhink you"ll agree 1hat Microslal is lhe 
best al any price. 
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AT YOUR DEALERS MaslerCard, Visa, American Express 

ORDER TOLL FREE 1 ·800·225·4876 (a•cept AK HI PR & Canada) 

1£i1Electronic Specialists, Inc. 
171 Sourfl Main Sttef!I Nar1cA: Mass 07760 

Technical & Non-800: 1.517.555.1532 

472 M•y 1982 © BITE Publica11on• Inc Ctrcle 151 on Inquiry card. Circle 156 on Inquiry card. 



Text continued ram pnge 468: 

the activity is not on the critical path, 
a manager's decision to authorize ex­
penditures for overtime would be 
foolish and wasteful. AU activities 
not on the critical path have "slack 
time," the difference between the 
earliest and latest expected finish. By 
definition, only the activities on the 
critical path have zero slack time. 
We'll elaborate later. 

Our PERT Program 
Our PERT program is shown in 

listing 1. A dimension (DIM) state­
ment at line 60 provides places to 
store data on activities. The same 
DIM statement also provides storage 
for a dummy variable, SV, to be used 
later during sorts. 

On a system with 32K bytes of 
memory and two disk drives, our 
program can handle more than 200 
activities. We have yet to need more 
than 100 activities. Your machine's 
memory capacity and the limits of 
your DIM statement will determine 
the size of the problem that our pro­
gram can handle for you. You can 
find the limits by experimentation. 

One way to save memory is to 
carefully omit remark (REM) 
statements. We used REM statements 
to index some of our GOTO 
statements; you must send the GOTO 

to the line following any REM state­
ment you drop. Another approach 
divides the problem into subproblems 
and treats each subproblem sepa­
rately. If you can't reduce the prob­
lem's memory demands, you can 
always use the PERT program to 
determine how to obtain a machine 
with 48K bytes of memory. 

As noted before, the critical path 
consists of a series of activities that 
have zero slack time. To find the 
critical path, you must identify ac­
tivities that have zero slack time. The 
program output, consisting of two 
tables, is designed to identify these 
activities. 

The first table (see listing 2) shows 
the program's input, listing all the ac­
tivities in the project, their beginning 
and ending events, and the three esti­
mates of the time each activity re­
quires. You should check your input 
whenever you use this program, 
because otherwise you may get crazy 
results. 

The second table (see listing 3) is 
the program's output. Notice the last 
column, "Slack Time." Zeros in this 
column identify the critical path. You 
can, of course, trace the activities in 
the critical path by looking in the first 
column, "Code," for each activity 
with zero slack time. But our pro-

listing 2; A printout of the input for the PERT program sample run shown in listing 1. 
Input includes the beginning and ending event of each activity and three estimates of the 
time each activity requires. 

TITLE : SAMPLE PF.:OBLEM 
DHTE : 131/ :L9/:::1 
NO CODE DESCRIPTION BEGIN 

EVENT 
1 A ACCT. PAPE 1. 
2 B SHOP BANKE 1 
J: c SHOP REHL 1 
4 z PEF:MITS 2 
5 D r·1ARKET STU 2 
6 (; CONTRACTOR 2 
7 F INSURANCE 2 
8 H ART. PLANS 3 
9 E CCIST STUD'r' ::~ 

10 I LAN[ 4 

1.1 MATERIAL c:; 

12 PLANS 5 
:13 L SURVE't' "" ~· 
14 M BUY MAT #1 G 
15 0 8Ll'r' MAT #2 6 
16 N LR'r'OIJT 7 
:17 171 HIRE CREM 7 

18 i:i FOUNDATION 8 

END 

EVENT 


~. 

.::. 

3: 
4 
7 
3 

~· 
6 
5 
4 
"" .....! 

6 
7 ..... 
C• 

....'"' 
9 
8 
9 

9 

OPTIMIST LIKEL'r' 
TIME TIME 

1 . ~.!10 2 . 00 
2 . 110 4 . 01~1 

L. 0(1 1.3. 0e:1 
4 . 0(1 5 . 00 
2. 00 4 . 00 
:L 4€1 .-..::.. 2e:1 

0 . 40 1 . 3:0 
i::'.. 0 (1 4. 01Z1 
3:. (10 4 . € 10 
8. 0(1 11. 0f1 

2. 00 ] :. 0i.;, 
2. 00 "" ~o. (1£1 
1.. 00 L. 00 
2. 00 3:. 00 
1 . 1:,,0 2. 0e:1 

9 . 0e:1 11.. 00 
1.. 01!:1 2.. 1~1 

:L l,!11) ...,. 
~-. 00 

PESSI 
TIME 

] :. 0~ 

6. 0(1 

17. 1j(1 
r:.. 130 

"" .J. 0e:1 

6. 70 
1.. 50 
6. (10 

5 . 1)0 
:L1.. (10 

4. 00 
1 -=-· l1l1 

4 . 0\!:1 

4 . e:10 
c:;_ 1~1(1 

12. 1,!1(1 
1:. 00 

6. i,;:1e:1 
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<M1 t ATARt CompM1.. 11!.tlng.,s 
h11 BASIC tnd' Motchln• 1.lftOUl;41 
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hlnh.., 
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ATMONA·1 
Machine l.ll"QUagei Morj1or For 
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EDITOR:IA$$EMBLER IOI 
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Edetor/Auctnbler. 18K Source 
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ATMONA 1 
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lGIC RAM, 
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WOldPfOGMlllDI for ATAAI IOCL 
•8-K.RAM 
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How 10 au1111•tt your EPSON~ 


Prlnlu to 1he ATARI 400/l00. 

Construction 1ttlde wlt'1 orlnted 

circuit bcNtd ar'ld m-llwllle. 

tSc,-tCftQf'ln1 ll'ld ~ cNrX­

ltfJ '*' 1Jn1J. 

Ofdet...No~ 7210 118..95 
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Thi Si.ciond Book o·r ONo 
Sc..,.dfle 
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OSI mk•ocomou11r Mltmf.. 
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re:~oT~:: c=:~.F'E~ 
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0.cM<·No.. l&O '9.85 

v. PU• - AbOYI D006; OLii. 
e C'4-Hl•• wl~ 1h1 Ol'Oll''lmJ.. 
Ord•-No. 1.60 A l .H Jl5 
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Mony •rcitJl\Q f:M'OCl'*"ll Oltq"llln­
mkllQ tWlu ~ Uldtt.. Tt:s"""'il.et, 
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Ordw-No.. 1&1 17.95 
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CTPMF. C4P Dist llnd C..n.1tN., 

8K RAM. 

0.dor-No. 8"34 1111.80 
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•nd ROM on one board 
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Announcing Expanded Disk Storage 
For IBM Personal Computers 

Simple plug-in installation 

no additional electronics or wiring required. 


Internal Drives 
168K Bytes - IBM Format. ........ . ................ ... $470.00 
(Single sided drive) 

336K Bytes - IBM Format. ............... . ... ..... .. . . $570.00 

(Double sided drive) 

672K Bytes - IBM Format ..............•.... . .... .... $1 140.00 

(Dual double sided drives) 


External Drives 
Single sided drive with 168K Bytes .. . .... . .... . . . . ... $570.00 
(Maximum two drives) 

Double sided drive with 336K Bytes .. . ..•... ... •..... $670.00 
(Maximum one drive) 

Includes cable, power supply and cabinet. 
Drives are IBM compatibility tested with a 90-day warranty. 

For more information, call or write: 

2 INTERFACE. INC.

I ic9:J2 C.A.NTAJU1. S Tf'fEET 

GA"'OG " P,1,F111, c;,l,LJFoANI " 91306 

t21.J I .J•l · 79'14 

Quantity and dealer discounts available upon request. 

...---------­
•0-r.ee Moore sample-Pac·· tI rl ~ when you request your I
110-r.ee tree Moore computer Ir1 ~ Supplies Catalog 

Large selection of leading brand name supplies I • 
a low prices. 	 ~ 

• Fast delivery from regional warehouses_ ~=- ...~~ 

I •Only toll-free technical assistance line rn ~p.\P(>-- ~ 

the industry. . ~ ~? 


• Your bonus-free samp es of our most ~ .P­-	 popular products. · 
For your lree Moore Computer l Supplies Catalo!l_. call loll-free. 

I 800-323-6230: ext 139 or 
complete and mall the coupon below. 
'In llliti015, caU3 2-459-0210, e•l 139 

In Alaska and Hawaii. 600·3l3·4185. exL l39


I ~· Name_____ ___n11e _ ______BUSINESS m~ Company 	 II A~Ql~~.s.Fcr.mi 

~1'00re Coml)U1er Supplies Co1alog Ack*'ess-------------- ­
1 39 ~~~~ t Cl!y Slate Z.lp__ ' 

Wheeflng. ~s 60090 Mad l~s CO\lllO<'l locla)" 
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gram also provides a menu option C 
CRITICAL PATH AND TIME, 
which prints both the critical path 
and the time required to complete it . 

A word of caution about using the 
program: round-off problems in cal-

PERT and CPM 
The Performance Review and 

Evaluation Technique (PERT) and tl1e 
Critical-Path Method (C PM) are 
managerial tools that emerged in the 
late 1950s. Bot!1 PERT and CPM rely 
on network diagrams to analyze pro­
jects. PERT was developed to guide the 
management of complex research and 
development projects. 

By their nature. such pro jects have 
no precedents to guide planners in 
estimating how long each activity in a 
project will take. Planners must resort 
to statistical methods to estimate ac­
tual performance time. PERT's devel­
opers wanted to know how long a pr-o­
ject could be expected to last and, 
given a scheduled completion date, 
what probability there was of acti~ally 
meeting the date. 

CPM. on the other hand, was 
developed by duPont and Remington 
Rand Univac to determine how time 
required for routine construction and 
mafr1tena11ce can be reduced. Here ex­
perience can serve as a guide for 
estimating the time required for each 
activity in a project. CPM assumes 
these are reliable estimates and concen­
trates on determining the optimal 
trade-off of total time required for a 
project and the total cost of a project. 
Rather tl1an asking liow long the pro­
ject will probably take or what cl1ance 
there is of meeting a schedule, CPM 
seek!; to determine a project schedule 
to minimize direct and indirect costs. 
(An example of an indirect cost is pro­
duction time lost wliile a manufactur­
ing plant closes for maintenance.) 

An article entitled "Programming 
the Critical-Path Metliod in BASIC' 
by Dr. Zimmerman and Mr. Conrad 
will appear in the July issue of BYTE. 
That article will use the same construc­
tion pmject that appears as a sample 
case in this article. Alt!1ough the 
routine character of the project makes 
it better st<ited to analysis by CPM 
than by PERT. the authors chose to 
use tl1e same example for botf1 articles 
to show the similarities and contrasts 
between the two manager-ial tech­
niques . ... P.l. 
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culating the critical path forced us to completed on time, given a scheduled number of errors. The following 
define .zero slack time as 0.00001 in­ completion date, you should remem­ description of a program run assumes 
stead of true zero. Where small dif­ ber that data generated by the pro­ that DATA statements were used for 
ferences are important, this approxi­ gram is based on estimates and is input. 
mation of zero can cause problems. itself an estimate. The data needed (see listing 2) in­
The value 0.00001 is entered at line clude the name of ea.ch activity, its 
1550; perhaps you can change the Running the Program beginning and ending events, and the 
va lue to true zero for some of your The easiest way to input data is to optimistic, likely, and pessimistic 
applications. Furthermore, since we use DATA statements at the end of estimates of the activity's length. 
used statistical methods to determine the program. Entering data from the Whether you input data from 
the probability of a project's being keyboard takes time and increases the DATA statements or the keyboard, 

Listing 3: Output of the PER T program sample run in listing 1. Activities on the critical path are idenh'fied by zero slack time (shown 
in column on far rigl1t), where slack time is the difference between earliest (column 5) and la.stest (column 7) expected finish. The pro­
gram has printed t/1e critical path, Cl KN P, the project's expected duration (42.3333 weeks), and the probabilities of project comple­
tion in 35 weeks and 50 weeks. 

CODE DESCRIPTION EXPECTED EARL'r EARL"r' LRST LAST SLACK 
TltE START FIN START FIN TIME 

A ACCT. PAPE 2. 00 0. 00 2. 00 2. 00 4. 00 2. 00 
B SHOP BANKE 4. 00 0. 00 4. 00 3. 83 7. 83 3. 83: 
c SHOP REAL 1:1.. 83 0. 00 :LL 83 0. 00 11. 8<: 0. 00 
z PERMITS 5. :n 2. 00 7. 3:3 21:. 00 28. 33 21. 00 
D MARKET STU ]~ 83 2. 00 5. 83 4. €10 7. 83 2. 00 
G CONTRACTOR 2. 82 2. 00 4. 82' 19. 85 22. 67 17. 85 
F INSURANCE 1 . 18 2. 00 3. :i8 3:4. 98 36. 17 3:2. 98 
H ART. PLANS 4 . 00 "'.._:! . 83 9. 83 1~. 67 22. 67 1-':>·83 
E COST STUDY 4. 00 5. 83 9. S3 7. 83: 11. 83: 2. 00 

LAND 10. ~3 11. . 83 22. 67 :U. 83 22. 67 0. €10 
.J MATERIAL ] :. 00 22. 67 25. 67 3:3. 17 36. 17 10. 50 
K PLANS c: 67 22. 67 28. ~<; · 22. 67 28. 33 e. 00..J. 

L SUR\IE'r' 2. 17 22. 6? 24. :33'. 3:7. 00 3:9, 17 14. ] :3: 
l'1 BUY MAT #1 3 . 00 25. 67 28. 67 3:6. 17 39. 17 10. 5 ·0 
0 BUY t1AT #2 2. 3:·3 25. 67 28. 00 411 00 42 . 33: 14. 33 

N LR'r'OUT 10. 83 2E:. 3:3; 39. 17 28. 3:]: 3:9. 17 0 . 0€1 
Q HIRE CRHJ ~ . 00 28. 33 30. ] :] : 40. ];]; 42. 33~ 12. 0€1" 
p FOUNDATION ,3:. 17 39. 17 42. 3:3: 3:9 , 17 42. :G 0 . 0~;. 

CRITICAL PATH 
C I K N P 

SCHEDULED PROJECT TIME IS 4~ 3333 
TIME OF CRITICAL PATH 

42. 33 
z= 0 PROBABILIT'T' OF BEWG COMPLETED ON THlE . 5 

Cf':ITICAL PATH 
C I K N P 

SCHEDULED PROJECT TIME IS 35 
TI ME OF CRITICAL PATH 

42. 33 
Z= -2. 24537 PROBABILITY OF BEING COl'IPLETE() ON TIME . 0123852 

CR ITI CAL PATH 
C I K N P 

SCHEDULED PROJECT TIME 15 50 
TIr!E OF CR IT ICAL PATH 

42. 3:3: 
Z= 2. 34743 PROBABIL1TY OF BEING COMPLETED m TIME . 990536 
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SOMEDAY ... in the comfort of your own home 
or office, you'll be able to shop and bank 
electronically, read instantly updated major 
newswires, analyze the performance of a 
stock that interests you, send electronic mail 
to business associates across the country, 
then play Bridge with your best friend in San 
Francisco and two strangers in Chicago and 
Dallas. 

WELCOME TO SOMEDAY 

Someday is today with the CompuServe frlformation Service. All this 
and more can be accessed with a local phone call in most major 
U.S. cities. For hardware you need a terminal or personal computer 
and a modem. The CompuServe Information Service costs only S5.00 
per hour. billed in minute increments to your charge card 

Ask for a demonstration at a Radio Shack® Computer Center. 
Videotex software is available for various brands of personal 
computers. CompuServe Information Service. 5000 Arlington Centre 
Blvd.. Columbus, Ohio 43220. (614) 457-8650. 

CompuServe 

lllVESTIEllT llllLYSIS 

Fiii CEllTEllllAL 


CENTENNIAL SOFTWARE / 410 HTH ST. SUITE 1375 / DENVER, CD 80202 /(303) 595-9193 

STOCK-FOCUS REAL-FOCUS 
find 001 h(>.V low is low Md how t<lgh Is high ExhAusllv.!ly analyze polenl~I relll est te Invest­

Using C3pilal ~ruciure and pworrnaflCe da1~. Srock· ments using 1'1" Wharton Sd1001's approach lo real 
focus objcdively calcu lares rhe underlying value ot a es1a1e analylis. In minutes you can fl<Ojecr profit, costs, 
srock. The system was fwsr devl!lotied by 1he manage· and IRR for imy projec1 ow.- a 10 1"!11< period. Ri!al· 
menl sdenc dep"'1ment ol a major mon1ty center focus accounls for amorti2allon. debt, Income, opera1 ­
bank. ~nd is MN In use t.:.,r iwesrmenl advisors. 1rusl in9 expenses, taxes, d predation, and cash flo1<.s for 
companies and brokerage t>ouses On your screen. both af ter· tax t>oldin9 and rhe results of sale_ Wirt> 
Stock-focus wlll plot an 1!'511ma1e of lowes1 value. hlghesl ReaHocus you can anal,lle any p01en1lal 1nves1men1 
valt;e and lhe current priee. You lhen decide what to from a single building projed 10 acomplex lime-phased 
buy, sell or hold planned unit deve\opmenl. 

THE FOCUS TECHNIQUE 
FOCUS is CENTEN IAL SOFTWARE's new blne individual rcsutis files for port folio ana~is. You 

approact> lo Program Archilecture. provid'119 a na t· also receive a usable refl'rence manual. menu hl'lps. 
ural inlerachon be•~ miCTocomputers and users. a program glossary. mtJltiple report formats and spool· 
It provides worksheet slyle inplll screens. free access ing. W11h our FOCUS technique even the most com· 
10 all poogram segments, and the ~bili~ 10 com· pf ex programs are versallle and easy 10 use. 

COMPUTER MEMORV-K REAL-FOCUS STOCK-FOCUS 
BM PC 64 $1 79.00 !.189.00 
Apple (plus) II 32/48 1~9.00 159.00 
TRS-80 I 32148 149.00 159.00 
TRS-8011 64 17900 189.00 
TRS-80 Ill 32148 149.00 159.00 
ALL PROGRAMS IN DISK BASIC 
IBM Is 1 tlid•11~1I ~I 18!1. A"9 Is i 111domort al App~ Campiltr co1p.• IRS-81111 a tradoul gl i,11~, COIPOrill 

ORDER NOWI FILL IN OR CALL 800-525-2003 !Tall f rHI 

PROGAA"'I NAM'°'----------- COMPUTED MEMORY___ 

NAM: PHONE # -------­

ADDRESS - - ----- -------- oI:!:'. o. 
ACCQ\.NllT "--------------- EXP. DAT 

the program begins by giving an iden­
tification message and then asks: 

DISK SYSTEM OR LEVEL II 
BASIC (D/B)7 

Our example will work the same 
way whichever answer you give. The 
program next asks the number of 
actiyities, using the answer as the 
basis for a dimension statement. As 
noted earlier, you must have enough 
memory to dimension the number of 
activities in your project. 

The program presents the message: 

***NOTE BEGINNING EVENTS 
WILL BE SORTED INTO 
NUMERICAL ORDER * 

when asking 

DIMENSION FOR ACTIV ITIES?_ 

As you see in listing 2, events are 
arranged according to the earliest 
starting event in each activity, and 
ties are broken by reference to the 
earliest ending event for each 
activity. 

Now the program presents the in­
put menu : 

INPUT MENU 
K KEYBOARD 
D DISK FILE 
R READ STA TEMENT 
Tl TAPE RECORDER#-1 

T2 TAPE RECORDERH - 2 


SELECTION?_ 


Option R causes the program to 
read DATA statements at the end of 
the program. After a brief delay, the 
program wi ll display for verification 
the input that was read. 

The video disp lay of the input will 
look slightly djfferent than the table 
in listing 2 because of differences in 
the screen and printer sizes. Lf a single 
screen won 't accommodate all the in­
put, the program will ask you to page 
through. 

After listing all the input, the pro­
gram wi ll say: 

- 2 ADD, -1 TO CONTINUE OR 
NUMBER TO CHANGE7_ 

The number referred to is the number 
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of any activity that you wish to 
change. Assuming you want to con­
tinue and enter -1, the program will 
ask: 

HARD COPY OF INPUT 
DATA (Y/N)7_ 

If you request hard copy, the pro­
gram wilJ ask 

TITLE?_ 
DATE1_ 

and wiU print your responses at the 
top of the page. Our sample set of 
data used the title SAMPLE PROB­
LEM and the date 01119/81. 

After the input is printed, the 
screen will display the results, as 
shown in listing 3. For each activity, 
you will see computations of how 
long it should be expected to take, the 
earliest week it can start, the earliest 
week it can finish, the last week it can 
start, the last week it can finish, and 
the slack time (the difference between 
the earliest and latest possible finish). 
You may have to page through a 
screen display of this data. The pro­
gram will again ask if you want hard 
copy. 

Then you will see: 

OUTPUT MENU 
C CRITICAL PATH AND 

TIME 
D DISK 
E END 
R RECYCLE 
Tl TAPE#-1 
T2 TAPE# -2 

SELECTION?_ 

Option C, for our example. results in 
a display like the following: 

CRITICAL PATH 

CI KN P 


TIME OF CRITICAL PATH 

42.33 


SCHEDULED PROJECT TIME 

(USE SAME TIME UNITS AS 


DATA}1_ 

For our example, the critical path 
consists of shopping for a real-estate 
agent, obtaining land, getting ar­
chitectural plans, getting a detailed 

64K DYNAMIC RAM 'Unisalect: 2' 
features: Model 64KUS 
• 16 or24 bitaddrm. • 6 bitdalo. • Banhelfctby 

SW unable port. bits in IWD bl0<ks. • Two 32•b 
(128~1 addressing. • Tr¥1Sjla!en1 refresh • s;ime as 
M:256K£. • Fast access lime · 220nstt, wnl RSI wilh 
zso.zaooo 10 4rMi. 8030. 8065. 8086. 8088 io 5mhi 
withool Wait Stiles. • Can be cooligured to various 
multiusers OS's.. • Expandable to 2S6KB using 4164's. 

32 STATIC RAM 'Uninlect: 3' 
features: Model 32KUS 
• fliy Stalic using 2Hy8 NMOS chips. • 16 or 24 

bit addtm.. • 8/16 liit wide data. • Bank Selee t by 
poii ;ind bit in 32K block. • Two 16 Kblock idd!ming 
with willfow capab~ity in 2k int1emenls. • EPAOM can 
be mind witn RAM. • fast amss • 250Hec lrom 
acld!m varid .. wil run with zao. 28000 lo 4~. 8080, 
8085. 6088, 8086 or 61!000 to 8mh.z withoul Woil 
Stales. • P1ovision lor Ballery Backup using NMOS or 
CMOS. 

multiuser 

WICAT system 1so 

The WICAT 150-WS set a new 
standard of price/performance with 
i ts powerful Motorola 68000 
processor. large memory. hard disk, 
floppy disk, and complete system 
software. 
Now there is a flexible efficient 
multiuser System 150. Memory and 
resources are assigned dynamically 
to each user as needed. Program 
code is shared to avoid multiple 
copies. Backround processing can 
be ini t iated. All of the power of the 
top of the line WICAT System 100 
is here. 
Concurrent Corporation will be 
adding full network database and 
screen management software as 
well as applications soon. We can 
discuss your needs with you and 
help select the proper configura­
tion. Please write or call 

(513) 281-1270. 

256K DYNAMIC RAM 
features: Model ZS&KE 
• 16 or 24 bil address. • B/16 bit wide dala. • 

Tra11spi1renl relresh with u miled OMA. Immune lo Wail 
S1a1es, halts, resels. • Fast access time 180nsec lrom 
S111e1m or Psync lligll. wil run wilh ZBO. Z8000 IO 4mllz, 
8080, 8085. IMJBll le 8mllz wilhoot Wait Stines. • 
Accepts 4116, 4064·.. 

Model Prices Assembled&Te:sled 
256KE S795 256K8 
256KE-128 S535 128KB 
64KUS- 128 S5 1!i 128KB 
64KUS·64 
64KUS 
64KU-1B 

SJS!i 
SJ9!i 
S285 

84KB{4164'sl 
84K6(41l6's 
16KS 

32.KUS S399 32K6 
32KUS· 16 S269 161(8 
32KUS·N 
32KUS·B 

S149 
s 72 

No Memory 
Bare bo;irdwilh Dot 

All boards conlorm to 1€EE696/S 100 speciliulions, luDy 
socketed, legends. masks, Gold contacts. Guaranteed One 
Full ye.ai. 
Oeli-lery is witlWI 3 w01kflg days. MC. '/111 or COO orders 
ampttd. Illinois residents add SW!!, sales tu. 

D.E.M. & DEALER PRICING AVAILABLE 

S.C. DIGITAL 
P.O. Box 906. Aurora. Il linois 60507 

Pnone {312l 897-7749 

$8500 
WI CAT Systom 1SO· WS (srn9Je useq 

Motorola 6SOOO. 1ermlna1. 10MB Winches ter. 
960KB floppy, 2SSK memory. 1 pa ra lie.I an(l 2 serial 
ports. 5y5tem sollware . . • • • • • • • • • • • • . • • • S8SOO 

WICAT SYSTE;M 150·3 {lhree u,ser} 
Motorola 611000. terminal . tOMB WincJ1esrer . 
900KB lloppy , 256K memory. memory m1111a9e· 
menr. pa rallel and:! serial .POrlS. syS-tem 
soltware .. .. • • . • .. . . . . .. . . .. . • . . • • .. . . • $10850 

WCCAT SYSTEM 150-<S (six users) 
Motorola 68000. 1erminal. 10MB Winchester, 
960KB floppy. 512K memory. memory mar>a9e· 
menl. 5 serial an<! 1 parallel iiorrs. svsiem 
so ltware ...... . . ... . . .. .. . ... . . . .. .. .. . $12950 

~TM Concu rrent TMCorporation 

~ 1870 Madison Road Cinc innati, Ohio 45206 
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layout for construction, and actually 
build ing the foundation. The time of 
the critical path is expected to be 
42. 33 weeks. 

You can now input the scheduled 
time for the project, and the program 
will use the Z calculations explained 
in the textbox "A Glance at the 
Mathematics of PERT' to tell you the 
probability of meeting the schedule. 

As shown in listing 3, there is a 
0.0123852 probability of finishing in 
35 weeks and a 0.990536 probability 
of finishing in 50 weeks. As noted 
earlier, there is also a 0.500 probabili­
ty of finishing in the expected time of 
the critical path - 42.33 weeks. 

Conclusion 
If you need help planning and 

scheduling complex projects, our 
PERT program can provide it. You 
can use it without knowing how to 
perform the calculations involved. 
Although we repeat our caution 
about relying on estimate-based 
estimates, we still believe PERT has 
proved itself a valuable managerial 
tool and that our program accurately 
represents PERT. • 

A Glance at the 
Mathematics of PERT 

The mathematics of PERT involves 
some interesting statistical concepts. 
You don't ha11e ta understand the 
mathematics ta use PERT, but it helps 
you to understand l1ow our program 
works. 

First, we must refresh your recollec­
tion of some basic statistical terms. 
The mean of a set of occurrences of 
some variable is the arithmetic average 
of tl1e values of the accurences; the 
standard deviation sl1ows tire variabili­
ty of occurrences from tlie mean (more 
precisely, tlie standard deviation is the 
square root of the mean of tl1e squares 
of the deviations of individual occur­
rences from tlie mean); the variance is 
tl1e square of the standard deviation. 

Forexample, if we have tl1reevalues 
9, 12, and 15, their mean is 3613 = 12, 
tl1eir variance is 

(9-12)1 + (12-U) 2 + (15-12)1 = 18 

and the standard deviation is tile 
square root of 18, which is approx­
imately 4.24. 

It is a common statistical assumption 
that tl1e standard deviation in 
unimodal distributions (distributions 
that have only a single most-likely­
occurring value) is rouglily a sixth of 
the range of distribution. The basis for 
this estimate is the fact that 89 percent 
or more of any distribution lies within 
three standard deviations of the mean; 
and for the normal distribution, 99. 7 
percent of the distribution lies within 
three standard deviations of the mean. 

Since we haue estimates of the 
minimum time a and the maximum 
time b required to complete an activi­
ty, we have established an estimated 
range of actual times. We can estimate 
the standard deviation of t/1e actual 
time as: 

(b-a) 

6 

5ince PERT assumes that cl1ance, or 
random, factors will influence the ac­
tual time needed to complete an activi­
ty,, we can e:cpect the aclual times to be 
'l:listrilJuted along some wrve. PERT 
assumes that the. It.lean actual time will 
follow the distribution known as the 
beta distribution, whicl1 is con·tained i11 
a finite interval and may be either sym­
metrit or skewed. Our most likely time 
of <tompletion m is the mode of the 
curve far each activity. The following 
equation, based on the assumption 
tha't our for.nwla for the standard 
deviation is correct , is a linear approx­
imation df t1ie value of the expected 
value, EV, of tlte mean time: 

EV=(a+4Xm+b) 
6 

As you can see, this is just a weighted 
average, counting the minimum and 
the maximum each once and the mode 
four times, then dividing the total by 
si:r. On line 980 of listing 1, tlie same 
equation is expressed as: 

A(l,6) = (A(l,3)+4 •A( /,4) +A (l ,5))16 

The following equation gives tlie 
variance of the beta distribution for 
eacl1 activity: 

VAR=((b-a)/6)1 

For each activity, the program 
applies the statistical principles 
described above and calculates the 
time the activ ity should last, the 
earliest time at wl1icl1 it can start, the 
earliest finish, the latest start., and the 
latest finish. Calculation of the earliest 
start and finish times is called the "for­
ward pass" and takes place in oilr pro­
gram at lines 960 through 1070. 
Calculation of the latest start and 
finish is called the "backward pass" 
and talces place at lines 1080 tl1rougl1 
12JO. 

Hie difference between the earliest 
and latest projected finish for each ac­
tivity is called "slack time." At lines 
1240 through 1270, tlie program 
calculates slack time for each activity. 
The events that have zero slack time 
form the critical path . 

To obtain tlie approximate variance 
for tlie critical path, add the variances 
of the activities on the path: 

VAR(Pat/1 ) =VAR (1) +VAR(2) 
.. . + VAR(n) 

It happens tl1at the Central Limit 
theorem enables us, based an the 
foregoing, to assume that the distribu­
tion of the time required to complete 
the critical path is normal. Based 011 

this assumption, we can calculate tlie 
probability of tf1e project's being on 
time, giv1m same specified target com­
pletion time. Tlie calculation 's basis is 
tire deviation of tl1e scheduled comple­
tion time from the estimated meati 
completion time, with the deviation 
measured in units of standard devia­
tions. This deviation is called Z. The Z 
calculation for the standard normal 
table is: 

scheduled time of 
( time - critical path)

Z= 
VAR(patli) 

Rather titan require you to use nor­
mal tables with our program, we have 
built in a Taylor series to approximate 
the tables. (A Taylor series is a power 
series that gives t/1e expansion of a 
function f(:r) in the neighborhood of a 
point a, provided all derivatives exist 
and the series converges .) The Taylor 
series is located at line 1600 and follow ­
ing in our program. 

The expected time of the critical patl1 
is the sum of the expected times of all 
the activities on the path. If the 
scliedtiled time of the project equals the 
expected time of the critical patl1 , you 
have a 50 percent chance of completing 
the project on time. 
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CP/M, Your Time Has Come 

A real-time clock for the most popular 

microcomputer operating system. 
J. L. Calaway and B. Hill 


c/o Teleshows Inc. 

6842 Ranchlto Ave. 


Van Nuys, CA 91405 


Have you ever looked with envy at big computers that 
have built-in, real-time clocks1 If so, this project may be 
for you. We had a business program that required such a 
clock, but the application neither warranted the expense 
of a dock board nor required split-second accuracy. We 
needed a time-of-day reference rather than a precjse 
generator of program interrupts and we needed to be able 
to access the clock and print the time from either the 
operating system or a BASIC program. We wanted 
something like the clock in Digital Research's MP /M, but 
we also wanted our clock to work with earlier versions of 
CP!M. 

The project turned out to be reasonably easy to imple­
ment in both hardware and software. Anyone running 
CP/M with a disk drive and a Z80 or 8080 processor can 
have a clock like ours with little difficulty. The part of the 
project that requires the most care is integrating the soft­
ware into the existing CP/M system. If you're rusty at 
using CP/M's DDT (debugger). ED (editor), and 
ASSEMBLER programs, here is a chance to practice on a 
worthwhile project. 

Building the Clock Hardware 
Figure 1 shows all the hardware we need . The 

unregulated +8 V power bus in most computers has a 
lot of 120-cycle ripple riding on top. We differentiate this 
ripple with a condenser (Cl) and a resistor (Rl). By 

About the Authors 
Jack Calaway is an engineering consultant specializing in hardware 

and software systems for the television post-production industry. He is 
interested in computer languages and flying. His computer equipment 
consists of a mature 5-100 system with four disk drives. a line pririter 
arid several types of proceswrs. including Intel 8080, Zilog Z80, 
Motorola 6800, and Intel 8088. 

Ben I-fill is president of Teleshows Inc, which provides television pro­
duction services to the ind .. stry. He is interested in music and 
photography and has a special interest in busim~ss applications for com­
puters. 1-fis equipment is a three-disk 5-100 system with a Perkin-Elmer 
OWL terminal and a Diablo printer. 

feeding the result into a high-gain LM324 operational 
amplifier (ICl), wired as a comparator, we get a 
120-cycle pulse output. (The output isn 't quite sym­
metrical, but that 's not a problem in this application .) 

Now that we have pulses to count, the rest of the hard­
ware is easy. The 7490 (IC2) is used as a d1vide-by-10 
counter, and its output feeds the 7492 (lC3), which is con­
nected as a divide-by-12. The result: a divide-by-120 and 
one pulse per second on the output of the counter chain. 
Thanks to your friendly utility company, the pulse is ac­
curate to 0.05%. 

This one-second pulse is now fed to a 7400 NANO gate 
(IC4). Two of the gates in this device are connected as a 
familiar set/reset la tch. Another gate is used to invert the 
processor interrupt-acknowledge pulse (SINTA, pin 96 
on the S-100 bus). The diode on the POC (power-on 
clear) line (pin 99 on the S-100 bus) allows setting the 
latch on power-up but prevents the acknowledge pulse 
from feeding back down the POC line. Since the count 
pulse is too wide, we differentiate it with a condenser 
(C2) and a resistor (R2) and then feed it to pin 5 of IC4. 
The output of the latch (pi n 3) is fed to the PINT 
(processor-interrupt ) line (pin 73 on the S-100 bus) . In 
operation, the clock pulse triggers the latch and PINT 
goes low. It stays low until the processor acknowledges 
the interrupt via SINT A and again presets the latch. 

We could use a faster pulse time, but it would com­
plicate the project. Each disk access by a running pro­
gram will disable the interrupts. If clock pulses came in at 
a faster rate-say 60 times a second-then some method 
would have to be devised to keep track of those pulses oc­
curring during disk access. Otherwise the pulses that oc­
curred while the interrupts were disabled would be lost 
and the clock would lose time. Fortunately, disk-access 
times are usually less than 1 second. Since the latch wiU 
hold the clock request that long, the processor will 
recognize the clock pulse when the disk controller turns 
the interrupts back on. 

The switch on the PINT line is there so that you can 
disable the clock. Some programs enable interrupts. DDT 
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96 

is an example. Since DDT uses the same restart instruc­
tion as the clock program (RST.7), you must disable the 
clock to prevent mutual interference whenever you use 
DDT. Furthermore, if you use interrupts in your system, 
you won't be able to use the hardware described here. 

You can construct the circuit using space on one of 
your boards or on a piece of perf-board. The layout is not 
critical. You can use either wire-wrap or poinHo-point 
wiring with solder. When you complete your board, 
check for a one·second pulse at pin 3 of the 7400. If you 
have it, your clock hardware is working properly. 

Clock Software 
The clock software consists of four parts: 

•code that establishes an area in memory to act as a com­
munications link between the BIOS (basic input/output 
system) and the clock program on disk 
• a program that controls, sets, and reads the clock 
•modifications in the BIOS to prepare it for handling the 
clock-generated interrupts 
•code that adds BIOS to the clock routines that are ac­
cessed during each interrupt to update the time 

+SV 


SINTA 11 "'V"
4d
J1. 

POC 111914 

99~~-u---~~~~~~~~~l--~~~_J 

Cl 
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If you have a listing of your BIOS, now is the time to 
dust it off and use it. If you don't have a listing, get the 
name of your BIOS file from your system manual and 
print a listing to use as a reference while implementing 
this clock. You can print the listing by using the TYPE 
command on the ASM file that contains the BIOS or on 
the PRN file produced by assembling the file. 

Note that some of the file names used in this article 
may not match the names used in your system. To pre­
vent confusion, we describe file references as fully as 
possible. 

Establishing a Communications Area 
There are 16 unused bytes in CP /M's BIOS, starting 

at address 40 hexadecimal. We will use 7 bytes of this 
for our communications area. But first, look at the 
EQUATES or SYMBOL TABLE section at the beginning 
of your freshly printed BIOS. See if any of the labe.ls or 
equate statements use address 40. lf none does, then 
you are free to use any of those 16 bytes. If some of the 
locations are used, don't write over them or you will 
"clobber" your operating system. Instead, pick another 
location. The CP/M manual lists the addresses that are 
free in low memory. Look in the section called the CP/M 

Number Type +5V GND 

IC4 
7400 

IC1 
IC2 
IC3 
IC4 

LM324 
7490 
7492 
7400 

4 
5 
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14 

11 
10 
10 
7 
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;-sv 
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Figure l: Tl1e hardware required to generate the clock interrupts for the CPIM clock programs. This design uses the inherent stability 
of the AC line to generate accurately timed pulses. The LM324 sees the few hundred millivolts of AC ripple riding on top of the com­
puter's +B V supply and makes a pulse out of it. Using this approach makes it unnecessary to bring AC into tlie board. The counters 
divide the pulse down to one per second. 



Alteration Guide, under the heading "Reserved Locations 
in Page Zero." 

You don't have to use the locations at 0040 hexa­
decimal, or even low memory for that matter. You can 
use any location that isn't reserved by CP/M. lf you 
decide to use a high-memory location (i.e., above the 
BIOS), remember that you will have to change the ad­
dresses of all programs that Use the dock whenever the 
size of the CP/M system is changed. Also, whatever loca­
tion you do choose will become the value to be used in 
the TIME program equate: BASE. 

Assuming we have picked 0040 hexadecimal as the 
starting location for our communications area, here is 
how hexadecimal addresses are employed: the address of 
the clock routine is stored at 0040 and 0041. This is set by 
the BIOS and is used by the time program when starting 
the clock. The clock ON /OFF flag is at 0042 (ON= 1, 
OFF=O). 0043 is the seconds register, 0044 is the minutes 
register, 0045 is the hours register, and 0046 is the 
AM/PM flag (AM=O, PM=FF). 

The TIME Program 
TIME is a short machine-language program that resides 

permanently on your system disk. In addition to reading 
and setting the clock, TIME checks to see if the BIOS has 
the code to handle the required interrupts. TIME also 
checks for valid time entries from the terminal. 

As a command file, TIME may be called in response to 
CP /M's prompt. The time-of-day registers maintained by 
the BIOS may also be read by· a BASIC program that uses 
the PEEK instruction. The clock may be called as often as 
desired with either method, but the actual starting and 
stopping of the clock can be done only in TIME's com­
mand mode. 

To set the time and start the clock with this program, 
get the A> prompt, and then type: 

TIME 120000PM (or any valid 12-hour clock time) 

The program will respond with: 

START CLOCK BY PRESSING RETURN 

When return is pressed, the clock is started and the 
following message is displayed: 

TIME SET TO = 12:00:00 PM (the set time) 

The clock is now running and will continue to run 
without intervention. The dock won't interfere with your 
other programs unless they require the use of interrupts. 

To read the time, type: 

TIME 

The program will display the time in this format : 

12:00:15 PM 

To stop the dock, type: 

TIME STOP 

This will stop the clock and display a message like: 

STOPPED AT 12:00:15 PM 

When you start the clock again, you must, of course, 
reset it. There is no provision for a split-time register. 

Modifications 
Now that we have a clock pulse, a program to process 

it, and a place in memory to store it, we need a few 
changes in the system BIOS to make it all work. The 
areas in BIOS that are affected by the clock program are 
as follows: 

•The EQUATE area. We need to add EQUATES to tell 
the assembler what addresses we have chosen for the 
communications section. 
•The cold boot (bootstrap) routine. When initializing the 
system or using the cold boot start, RST-7 has not yet 
been set up, so the clock must be disabled by setting the 
ON/OFF flag to OFF (0). 
•The GOCPM area in the BlOS is used at program exits 
and by both cold and warm boots. During the cold boot, 
the ON/OFF flag is set to 0 and the interrupts are not 
turned on. With a warm boot, however, •.t1e don't know 
whether the clock is ON or OFF, so we check it. The pro­
gram then decides what to do: either turn the clock OFF, 
or leave it OFF if it already is. 
•The SETUP routine section sets up jumps into CP/M in 
low memory. Since the CP/M size changes if you add 
memory, we add a bit of code here to tell the communica­
tions area the address of the clock in BIOS. The TIME 
program, which sets up the restart address-link to the 
BIOS clock, must get the address from the communica­
tions area. 
•The READ and WRITE routines. If the disk controller 
does not use OMA (direct memory access), or if it does 
but uses it in the direct-transfer mode, we must disable 
the interrupts while we are doing a read or write to disk. 
The code entered here turns off the interrupts and then 
turns them back on again as soon as possible to avoid 
losing any counts. Check your disk-controller manual to 
see what kind of read /write system it uses. If your con­
troller tolerates interrupts during the read/write cycles, 
then you need not implement this section of code. 
•Add the dock coding to BIOS. The program in listing 1 
provides the coding necessary to handle and service the 
clock interrupts. At the end of this code is a short section 
called INTON. This code saves the processor status in a 
register, then checks the ON /OFF locations. If the clock 
ON/OFF location is ON (1), the interrupts are enabled. If 
the clock is OFF (0), the interrupts are left disabled. Note 
again that if your terminal or printer input/output 
routines in BIOS use interrupts, you will not be able to 
implement this clock. 
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The preceding summarizes the changes needed in BIOS ing this code doesn't exceed the BIOS size allowed by 
to implement the clock. The clock counter is kept in your system. 

binary-coded-decimal form. The lower 4 bits of each byte To start, find the equivalent code in your listing, and 

hold the units of time, while the upper 4 bits hold tens of with your editor call up your CBIOSXX.ASM (where C 
units. Since there is no way of knowing how much stack stands for "custom" and XX is the size of your system). 

space your system has allowed, the interrupt handler Put in the new EQUATES at any convenient location in 

routine is coded as simply as possible. your BIOS EQUATE area, and follow listing 1 for the rest 
of the new code. Remember: don't write over or delete 

Putting It All Together any code in your BIOS. Just make additions. 
The new code to be added to the BIOS is shown in After you have made the changes, save the file. This 

listing 1. It is generally compatible with all versions of will give you a new CBIOSXX.ASM file that contains the 
CP/M, but in version 2.0 and later, make sure that add- additions. Starting at this point you should work on a 

Text conti,med on page 486 

Listing 1: Tl1e clock program that is added to the CPIM BIOS. It enables the system BIOS to handle tl1e one-a-second interrupts 
generated by tire clock hardware and maintains the accumulated time in registers located in low memory. Once the clock is started, 
this program maintains the time registers without interference with other operating programs. 

CLOCK PROGRAM BIOS CODE BY J. L. CALAWAY AND 
B . HILL • FEB 1 0 , 19 8 1 LIST ING 111 REV I SI 0 N 1 

CODE TO BE ADDED TO THE SYSTEM BIOS TO IMPLEME NT THE 

CLOCK PROGRAM 


IN THE AREA USED BY BIOS TO SET THE VARIOUS EQUATES 

AND CONDITIONALS, WE ADD THE EQUATES NEEDED TO 

DEFINE THE CLOCK COMMUNICATIONS AREA 


CLOCK EQU TRUE ENABLE REAL-TIME-CLOCK 
BASE EQU 00040H COMMUNICATIONS AREA 
CLKADR EQU BASE ADDRESS INITIATED BY BIOS 
ON OFF EQU CLKADR+2 ON/OFF FLAG O=OFF 
SEC EQU ONOFF+1 BCD SECONDS 
MIN EQU SEC+1 BCD MINUTES 
HRS EQU MIN+ 1 BCD HOURS 
AMPM EQU HRS+1 AM=O, PM=FF 

IN THE COLD BOOT SECTION 

XRA A EXISTING CODE, NO CHANGE 
STA IOBYTE EXISTING CODE, NO CHANGE 

IF CLOCK NEW CODE TO BE ADDED 
STA ON OFF SET ONOFF=O 
ENDIF END OF NEW CODE IN THIS SECTION 

IN THE GOCPM SECTION WHERE CONTROL IS TRANSFERED 
TO CP/M, WE ADD A CHECK 
SHOULD BE ON, OR OFF 

TO SEE IF THE INTERRUPTS 

LDA DISKNO EXISTING CODE, NO CHANGE 
MOV C,A EXISTING CODE, NO CHANGE 

IF CLOCK NEW CODE TO BE ADDED 
LDA ONO FF GET FLAG 
ORA A TEST 
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Listing 1 continued: 

JZ CPMB START WITHOUT INTERRUPTS 
EI TURN ON INTERRUPTS 
ENDIF END OF NEW CODE 

JMP CPMB BACK TO OLD CODE, NO CHANGE 
IN THE AREA WHERE A JUMP TO LOW MEMORY IS SETUP, WE 
SET CLKADR TO THE ADDRESS OF CLOCK 

SHLD DMAADD EXISTING CODE, NO CHANGE 

IF CLOCK ADDED CODE BEGINS 
LXI H,CLK ADDRESS 
SHLD CLKADR 
END IF END OF NEW CODE 

NOTE, WE DO NOT NEED TO PUT A JUMP INSTRUCTION IN 
NOW, AS THAT IS DONE BY THE TIME PROGRAM, WHEN 
THE CLOCK IS STARTED 

IN THE WARM BOOT AREA, WE CHECK TO SEE IF 
THE USER PROGRAM HAS TURNED THE CLOCK OFF 

WBOOT: LXI SP,80H OLD CODE, NO CHANGE 

IF CLOCK NEW CODE STARTS HERE 
CALL INTON CHECK 
END IF END OF NEW CODE 

LDA DISKNO OLD CODE, NO CHANGE 

IN THE READ ROUTINE, SINCE MANY CONTROLLERS ARE NOT 
DMA, WE MUST TURN OFF THE I NTERUPTS DURING THE 
ACTUA L READ PROCESS. 

XTHL EXISTING CODE, NO CHANGE 
XTHL EXISTING CODE, NO CHANGE 

IF CLOCK NEW CODE STARTS HERE 
DI KI LL INTERUP TS 
ENDIF END OF NEW CODE 

LDA SECTOR EXISTING CODE, NO CHANGE 

; NOW, AS SOON AS POSIBLE AFTER WE HAVE COMPLETED THE DISK 
; TRANSFER, WE WANT TO TURN THEM BACK ON . 
' RDDONE: IN DST AT READ DISC STATUS, OLD BIOS CODE 

IF CLOCK NEW CODE STARTS HERE 
CALL INTON CHECK 
ENDIF END OF NEW CODE 

WE DO THE SAME THING FOR WRITE AS WE DID FOR READ 
Listing 1 continued on page 484 

May 1982 © BYTE l'ublicat [ons Int 483 



Usting l continued: 

XTHL EXISTING CODE, NO CHANGE 
XTHL EXISTING CODE , NO CHANGE 

IF CLOCK NEW CODE STARTS HERE 
DI TURN OFF 
ENDIF END NEW CODE 

' AND AGAIN, BACK ON AS SOON AS POSIBLE . 
' WDONE: IN DST AT OLD CODE, NO CHA NGE 

IF CLOCK NEW CODE HERE 
CALL INTON CHECK - TURN BACK ON 
END IF END NEW CODE 

THIS IS THE ACTUAL CLOCK SUBROUTINE TO BE ADDED TO THE BIOS. 
IT MAY BE PLACED ANYWHERE IN BIOS PROVIDING YOU DON'T BREAK 
UP A BIOS SUBROUTINE. A GOOD PLACE TO PUT IT IS AT THE END 
OF THE PROGRAM JUST BEFORE THE CBIOS MESSAGES . 

CLOCK TI ME IS KE PT IN BCD FORMAT AND 
IN LI NE CODE IS USED TO MIN I MIZE STACK USAGE . 

(NOTE: THE 3RD AND 4TH LOCATION FROM THE 
START OF CLK, IS CHECKED BY THE "TIME" PROGRAM BEFORE 
TURNING THE CLOCK ON AND IT MUST BE THE SAME AS THE ADDRESS 
IN THE TIME PROGRAM USED FOR SECONDS . ) 

I F CLOCK 

CLK: PUSH PSW SAVE USER 
PUSH H 
LXI H,SEC SECONDS 
MOV A,M GET CURRENT 
ADI 1 + 1 
DAA BCD CORRECTION 
MOV M, A PUT IT BACK - DATA MAY BE GOOD 
CP I 060H BCD FOR 60 SEC 
JNZ CLK2 OK, EXIT 
XRA A A=O 
MOV M,A RESET SECONDS, CHECK MINUTES 
INX H TO MINUTES 
MOV A,M CURRENT 
ADI 1 + 1 
DAA BCD CORRECTION 
MOV M,A PUT IT BACK AGAIN 
CPI 060H BCD FOR 60 MINUTES 
JNZ CLK2 OK, EXIT 
XRA A . A=O 
MOV M,A ' ; . RESET MINUTES, DO HOU.RS 
INX H TO HOURS 
MOV A,M GET CURRENT 
AD I 1 + 1 
DAA BCD CORRECTION 
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Listing 1 continued: 

MOV M,A 
CPI 013H OVERFLOW? 
JNZ CLK2 OK 
MVI M,001H SET TO 1 HR 
INX H TO AM/PM FLAG 
MOV A,M GET CURRENT 
CMA REVERSE 
MOV M,A NEW 

CLK2: POP H RESTORE 
JMP INTON1 DO ON/OFF CHECK 

THIS ROUTINE IS USED TO CHECK AND SEE IF THE 
INTERRUPTS SHOULD BE ON OR NOT, IT ENABLES THEM 
IF · NECESSARY 

. 
' INTON: 	 PUSH PSW SAVE 
INTON 1 : 	 LDA ON OFF GET FLAG 

ORA A AND TEST 
JZ INTON2 OFF 
EI TURN ON 

INTON2: POP PSW 

RET 
END IF 

THIS COMPLETES 

ALTOS 
OUR 

UST PRICE 
AC&'IOOO·!S 4990 3915 
ACS8000·10 esoo 6665 
ACS8000-10SMTU 11990 9400 

TERMINALS 
OUR 

LIST PRICE 
AOds Viewpoinl 650 599 
Tele\/idee>-910 699 CALL 
Telavldeo 9!2C 950 695 

XEROX820 
OUR 

UST PRICE 
Sysu~m 1-sv•· 
OlskOrhle(s) 2995 2450 
Svs1em 2-e·· 
Disk Dfiv~s) 3795 3425 

Zenhh·Z!I0-80 §
64K·1.2MB All For 
w\thCPIM+mlcrosoll bask+ 3690 
s~rcale ­

THE CODE ADDED TO 


Specia I! Apple 
Deals . .. Call 

New 

Panasonic-Link ...Call 


Televideo Computer 

Systems .. . Call 


DYNABYTE 	 OUR 
LIST PRICE 

I5200A2 3995 2995 
5505A1 6995 5229 

S615 A1 8995 6650 
5701 A1 9996 6950 

PRINTEJIS OUR 
LIST PRICE 

Olablo630 ~ GAU. 
OumeSprint 2895 2695 
0 tla1a82A 595 •SS 
Oklda1a83A 940 765 
Epson -100 995 ees 
Anade-132 1350 
Colurno OP9501 1650 1407 
NEC35 10 22'90 1900 

Large Ubrary ol CP/M·MPIM·Oasls Software 

Call for Price List 


Visit our NYC Showroom for a free Demo 


C9l!.PJ?.£9. 
170 EiroadWay, New York, NY 10036 

Call 212-619-3360 
-WE SHIP EVERYWHERE! ­

Full Service &Support 

Free Consultation at al times 


bealers of many other Hardware Products ... Call 


Circle 451 on Inquiry card. 

RESTORE 	 USER 

BIOS FOR CLOCK OPERATION 

Apple, Printers, 

Memory etc... 


PRINTERS 
M1cro11ne B2A $1199.00 NEC8023A S ll99.00 
Micro11ne B3A 7110.00 MX·100 685.00 
M1cro11ne Bil 1200.00 Parallel Card &Cable 70.00 

DISK DRIVES 
Add on Dnve for Apple 1Tanoom1 5370 00 
controller for Apple 111111cro sc11 89.00 
Shugart801R1591/Dbll 389.00 
Shugart851 R!Dbl/Dbll 525.00 
OumeDT·BlDbl.' Dbll . 1199.00 

TERMINALS & MONITORS 
Adds v1ewpo111t s 520.00 ze111th Grn. scr een 5118.00 
Televrdeo950C 910.00 NEC 101201 17900 

COMPONENTS 
Ea. 8 pc<; 100 pcs 

2111ll21200NSI 52 25 $2 .10 $1.90 
2708 lllSONSI 2.50 2.110 2.20 
271615VI ll.30 ll .20 3.90 
271615& 121 5.00 11 .80 ll.60 
2532 lllSONSI 7.50 7.25 6.95 
2732 lllSONSI 7.50 7.25 6.95 
ll 116 <200NSI 1.75 170 1.50 
6116·31150NSI 8.00 7.60 7.00 

SPECIALS we will try to beat 
Apple l lll8K $1199.00 an other Ad prices. 
Super R·MOd II 27 .95 we haue available 
S1/0D lsks11oea> 22.00 much, much mor e! 

. Computer oRDER DESK cALL 
1213) 644-3311C tomponen $ Send Mall Order- VISA / MC.

Unlimited Check , w ire Transfer 

P.O. Box 19361 H awtho rne , CA 90250 
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Text continued from page 482: 

temporary disk so that any mistakes won't wipe out your 
good disk. 

Now assemble the BIOS file. If you have any errors, be 
sure to correct them before continuing. When the pro­
gram assembles correctly, you wilJ have two files: 
CBIOSXX.PRN and CBIOSXX.HEX. Transfer these two 
files along with SYSGEN (the CP/M command file that 
initia lizes new disks), CPMXX.COM (the command file 
for changing s ystem size - sometimes called 
MOVCPM.COM), BOOT.HEX (the source file for the 
cold-start loader program), and DDT. You are now 
ready to add the new BIOS to your system. The follow­
ing sequence shows how: 

A> DDT CPMXX.COM 

DDT VERS X.X 

NEXT PC 

2100 0100 


- ICBIOSXX.HEX 

- RXXXX 

NEXT PC 

2286 0000 

1111--...C:..C-,r..i- ....... lH 


~.........u ····················''" 
__A,,...C:ot • •. •• •••• •••• •••.• ••. . U, 
vwavw.oc...•c.•••~ ............ 24, 

\1"6a .......... h ......... ..... . . . .... . ... . 115


---""-·········•••••• ••19'161C....C.nl ... - •••• •• •••••• •• •• lH 
0.•~-'*-c:l«l/c........c.r• •• •• • • • IZ:I 
9-a.rt-Mc:•S...._. ••• •••• •• • ••• ••.• 1.. 
c..._. MMlllllittf•~ D'9k Drt... • •• ••••• CALL 
ALf.JVv~M.Mlc:C..... •• • • • •• • •••••••• • • • lff 
A.Lf'IV*-•-*Cal4 • •••• ••••••••••• • •• l.t9 
'-'al.-.rC... .... + .......... •. .... .. . 1$:$ 

l.&1••"-wtt......... + ••.• • • ••••••• ~ . . ...... 

D ..,...._.• ...,.,....,........,.c•...... 1n 
....,.,.tklu~tc.v.....,.c• .... ... ..... . .. ... .&11 
619' C:J'U C.enl (11t.e MdO b;o •••Dedo• ........119 
Al08ulalA P•n.111111111•.rfM:•.,••-MAAT •••• lat 
M•eklJV•..•111-~) ............. . .....DI 
A/D + D / A l•l•rfKe . , , , , • , , , , , • • , , • , • , , .171 
hp•11ekloeC•-•••lili(8..._l •.•••• ••••••• • ••-561 
b.n-o.IJC.•10 Ca.u<0tt.rC•rtl •••• , •••••••• • •• &6t 
C~C.-•••••..C.r• ••.••• , ••••.•. , • , . • •ZZJ. 
CP:!I N:.ld..f'..ed.oa C••·d ••• •••••••• •• •• • • • a7·5 
:51ttt«rTellia8D·l.ff ••• • ••••••••••••••••• 159 
Ro..:p_.... + Car"' • . .•• ••••.•••.•••••• •••• lJS 
tomwrll.•1'c..rd • • ••• •• •• ••••••• -• ••••• , •• l.fi,. 
"r••• m-.. •UtM•.. - · -·· ·•·-······ ·· .. n• 
8-poR·F..w.._tlle.._•VtlY•l•rA,.U. ,, ,, , . t.I 
s.,.a..T--...INco.._e.u4 ..rNaR ••• .• . 12, 
S\il" 2\IX.t.N~t• ... D.... C..tl'oa.t , . • • - . "5 
S'\'A a........ u-..•·u1o1•Co.u~ •.•.••MS 
................~ ••••.•••• • • • • •l.4t 
v.....tt-~T·•&.11 ••••••••••••••••:ltt 
~.,...,._....._,tMad.c.~ r.rCCI ,.,, U.' 
c..tt.. kJI r.n11titt•t111bH tanl tt., CC8 •• ••• 11 t 
••canv•UC...,.C.........,.,,..~CAl.L 


...;.:i.::<:u:~:i~=:~·;:~~::~J. 

(Call your file with DDT.) 


(system response after 

loading) 


(Input your CBIOS hex 

file .) 

(This number varies. Check 

your manual for correct off­

set bias. ) 

(system response after 

loading CBIOS.HEX) 


v1c·20 s249 
~:::::r ~~,.. 
Color • So .nd ' Graphlca _ ' 
Call or Wilt• for more lnlo. '/J

DI•-" drt11U o.oolloble •oonl 

Video Monitor• 
A8id•• / Lae4..VW.oJIO ll"'A.ll'- . : : ••.... Uf 

A-4a•JL.ad.a\i!W..101Cii ll'"'Gn••PllH11••rltt 

~-•••t11tUcM.t 1rc......,••, .._.,., .....sn 
IC-C 1t·G,.=•wPM.......o...,..,.,.;61:ao1K , .c"u.. 
l'il:C t1•1.o-a..cot.r01~ •••••••••••••CAl.I. 
ll£C 12" ...... RG8 Colot m.,.1ar .•..... • ,Cl\ll. 
...,,._ I" MW Dilltllti' ....... . ........ . .... llS 
S..V• r Gr•n&JI.filer •••...•••••••••• • .CA.LL-•rnw-...... ........... ...1'9 

s...,o trGrM• ,,..• ..,,...~•¥" ••••• • ••••ns 
l'•wv• IJ'"ColDrD-..wr ••• ... • .•• .•••.••• •••
2-•1b1t·o.... ,.......,.o...••w .... .. •... ..,, 


Printer• 
.f\•acl.. HOi.•fUC ..tf'u ,, . ••••• . ,, ·• ·•.I.tit 
C..llo...t .........erf'·H ••• , ............. . .. , .•CALL 
CDS Pr.._ Prt...... .. • ••. • ••. • • • . • · • • • · . CALL 
~ MX-70 ••.•••••••••••••••••••• . ••CALI. 
E.t>••.-X·•l•JU.OOrT . ... .... . ....... .CAU
IEINo•• NX-110..................... . .... CALL 
NEC'tll~llo!fMAllbrta • •••••• · · • - ••..•6:H• 
Nl.C S..t..wrU.n ( Lma.-1 ..t1...} ••••••••••• CALL 
P•flUTie«IDS..5680• / p_.la ••••.••••• 1099 

~~:i;r~~;::.1ii:1•'0~.~~~-. ·. ·.·-~ 
-1=-=6~ ~ ~~~-- · ~~- ~~ -~~~~~~~~K".'"':RAM:-::--::::=B~o=-=AR==o:--~~~~~+-~--,,So . ~~....,... o -tLe~.~,,-,~·,.. r -ft . 

bJt CoiiC0111p :...._ r~ .I' n ,.. r m 

for Apple II ComputeTll 

FOR ONLY $ 9 9 
v..·fCak.-.n•••'·• ··· · · · ·· ~ ····· · ······· H• 
=:r':!:V':.:;::,e.~~~~~~!.:::::~::::: ~~; 
=::_·:: :: ::: :: ~: : :::::: ~:: ::::: :: ::~= 
o..1u.,•.,.•a . . .. ..... . .......... .. ... 16•
n• .... - . . . .. . ........ ... .. . .. ..... . .IH


-....<A#.. •~....-.i.,Nbe,.,. ...~" 
==:::~~=-~.'~~-'~>.:::::::::~~= 
•-..Ill.Ii••·~- ............. ........ in 

c,.....-. F..._... . ~ ••.••.• .•. • •• . ••.•. .. ..,, 
::::.."!.~.C:.;,; ·::~· ::::::::~ 

- lBOOTXX.HEX 

- R900 

NEXT PC 

2286 0000 

A>SYSGEN 

(Input your BOOT hex 

file .) 

(This offset number is 

always 900 for BOOT.) 

(system response after 
loading BOOT.HEX) 

(Exit DDT with a warm 

boot.) 

(Call SYSGEN and follow 

the prompts on your ter ­

minal to complete initializ­

ing the new system.) 


Now it's time to try the new system. Put in your new 
disk and cold boot. lf all is well, your system should run 
normally . Be sure to check out the CP/M operating 
system thoroughly to make sure you haven't added a bug 
somewhere . If the system crashes, one way to get a cross­
check is to print out the CBIOS.PRN file and compare it 
with your old listing. If the listings check, it is likely that 
you inserted some of the clock code in the wrong place. 
You'll have to do the BIOS over. 

Once you get this far, the rest is easy. Call in your 
editor again and start a new file: TIME.ASM. This little 
program (listing 2) will reside permanently on your new 

!\'EC 

Microcomputer 

CALL FOR 
BEST PRICES 

TfM E.Cf'C...08 11\ butlJtbir:nlir•Mft....,..Vcrr. 
llMIH.• h;p;MMt.Jbtltty 1'ft •HL upM1~bbll1)t 11911 ltt. 
T'N'"lflo .:Muitt vHtt. PC-eolJA IJO iualt, 1at• t ..,.u. 
RAM°" M cxtffdff •·o 160k. ni1: PC-iililll Doi WI.II. 
Drt.... .,.., . U 6K •• llopp, .....,.... .. ~otN e•-­
m..d. 

11'14 ir.iC pc .1oatJ\ u. .........,, c:M...... lhat .,.. VP" 
llo:u vtt ~bu c:...pu1en b-.llh r•ih1 !ft t!Yt VH ....,
...,itt hli-.. t• buy •lllPCha ..:cirNOfl'I n. .Q.v&lfty t h.au,._. 
NE.C MfH'hH iutllMl toet !NMI r., .... bren kllM•, loo~ 

c~=.~.:-.::~c·~o~ ~call~ :i~:!.;~~1~-~-=5~,~~=~~..l~:!:·:~ 
.... ...~~~~~~~~~~~--l r:-.::·~~::;.~ 
........-;.f.,,ORt" 


REDl.ICnON 
SAU 

:::."::=--=~~~ : ::::::::::~ 
"•tv.,.1t..tcC_,. .. .. ... .... ... ....... :1_1,

cc1•1ttMIC.,..,..•1C-c.....ii .... .... ... M9 


~c!:'.!!!;r,~~.~~.; ::::::: ::: ::: 
r...,...x..1•Do1Ma11111r,..... • ••• • • ••••...1tt 
o .lWat.at.AP1'_.., •• • , Tl9CllK ••• • • • •• • •••• ot 
11• .,. ar aa.,wv•..••N..110:1 •• •.••••••• • •221 ,.-.ou·......,..eo...,rc..ho•.... • .•••• • •• .t11 

CALL 
FOR 
BEST 

PRICE 
Atart tl0w/l61t . ..... ............... .... lt9 


1 4,IOPr...--•acor.... ...... , • ••••• •• , •••• , U 

•1 • Diii• .............. .. . ...... . ........4.-t9 

a.&s•c•L-7dD••-..tldr•acit~ • •••• · '" 
Ul41c..a.a.tft .......... P'N1• • •-• ·-~···•· M' 
a:Mr....11............ . .................. Jff 
AlarlJ,Ktt.• ......S. ·· · · •••• ··•• ••••·•··· "' 
AaS..•.aa.SZIC......_ ••••••••••••• •• I.at 

ACCESSORIES 
ZS.I IC Ovaemk Ra•C•:r• ••.••• , ••.••• 

::::::::::~~;~~~'~.:::: : ::~:::: ~'t 
•*•l·ll•• S11·••••Cloc,ta. .•• ••••• •• , •• 4 acn­
"'Cenl &p•••...c.-···.... ...... ~ .... i'lllC£ 


Onlff.....r.:~1J4ieJ ........, ..... • • ••• ""'"· 
MAS.Tt:aCAAU, AllUICA/'11 EX_PR.E.89. DIN£1t't 
CUJ• . CA.RTE 8LANCH£. lt-9:n:li. • ·tn lt'Matli:t. 
<MliiNr'• 01 Citl'tJd 1"41 clledt, ....., ••4.,., a:r .,..,. 

~::~-':·.::~;;-;'!: 
.,.,....._ our.. 1-ut.Uoaa •114 ~Ol1"0 ••._• 

:.';:.~~!:t:-=:;.--=:d:...~'.:;::'c! 
..w.. u ....._.., .. - ... ~~••.,.Iii
:::::;:!·:·:,. ::;::!: ,.!:.:~.:.:n :.:,:?: 

.__O......T ~t:: 
· , o: ' ~# ...__.,.,,,; 

~rann~ _ ... 
\!J~UeJl!J~ ~~ 
~. o Or.\~ MailOrdtr 
\!l\:/U.UL.Jt..rl~ U\.9'U eJ 

:.,~=.;i...-z=.~·:::::: ::::::= 

111!111~...-,...i 

486 M•y 1962 © BYTE P,,blica:tioru ln.c Circle 117 on Inquiry card. 

http:l\:/U.UL.Jt
http:EX_PR.E.89
http:ll"'A.ll
http:51ttt�rTellia8D�l.ff
http:N:.ld..f'..ed
http:vwavw.oc
http:CPMXX.COM
http:MOVCPM.COM
http:CPMXX.COM


operating system disk. The codfag is straightforward and the time registers by the power-up start. "AM", "PM", or 
heavily commented. After coding is complete, assemble " : ", however, should appear in the proper position. 
the file and use the CP/M LOAD command to create the Now type in any valid 12-hour clock time. The display 
TIME.COM file on your new disk. should read: 

lf you wired up the hardware on a kludge board, now 
is the time to install it. Power down and put in your ST ART CLOCK BY PRESSING RETURN 
board with the clock-disable switch OFF. Power up again 
and type the word "TIME" in response to the CP/M When you press return the display should read: 
prompt. You can expect to see a garbled message, such as: 

TIME IS SET TO = 12:00:00 PM (your set time) 
A> <d:'#:B> AM 

lf you get this answer- with strange characters for lf this message sequence doesn't occur, look for a prob­
time-all is well. The time characters are just junk put in lem in the TIME program . Fix this section before pro-

Text continued on page 492 

Listing 2: Tl ME. a program tl1at initializes tl1e clock in the CPIM command mode. It resides permanently on disk and, when called, 
sets, starts, and slops the clock and reads the time. TIME may be called from any drive. 

CLOCK PROGRAM BY J. L. CALAWAY & B. HILL 
FEB 10, 1981 LISTING #2, 03:35:40 PM 

COMMUNICATIONS AREA EQUATES 

BASE EQU 040H ; COMM. AREA 
CLKADR EQU BASE ADDR OF CLK IN BIOS 
ONO FF EQU CLKADR+2 ON=l, OFF=0 
SEC EQU ONOFF+l BCD SEC 
MIN EQU SEC+l BCD MIN 
HRS EQU MIN+! BCD HOURS 
AMPM EQU HRS+! AM=0, PM=l 
RS TLC EQU 038H RST-7 

; CP/M ADDRESS EQUATES . 

I 

ENTRY EQU 00005H DOS ENTRY 
TAIL EQU 00080H COMMAND TAIL 

; CP/M FUNCTION EQUATES 

PMSG EQU 009H PRINT BUFFER 
GCHR EQU 001H KEYBOARD 

; ASCII EQUATES 

CR EQU 00DH ; CARRIAGE RET 
LF EQU 00AH ~ · LINE FEED 
BELL EQU 007H BELL 
EOM EQU 024H ; CP/M EOM 

ORG 0100H CP/M TPA 

; HERE WE BEGIN 

START: LXI D,CRLF CLEAR SCREEN 
MVI C,PMSG 
CALL ENTRY 

WHAT TO DO 
SHOW, SET, STOP listing 2 continued on page 488. 


Moy 198l © BYTE PublicaliDru; Inc 487 

I 

http:TIME.COM


Listing 2 co11ti11ued: 

LOA 
ORA 
JZ 
LXI 
MOV 
MVI 
DAD 
XRA 
MOV 

; SCAN TO FIRST 
; 
SCAN: 	 LDAX 

ORA 
RZ 
CPI 
JNZ 
INX 
JMP 

NON-BLANK ., 
SCANl: 	 CPI 

JM 
SBI 
CPI 
JZ 

LOOKS LIKE WE 
CHECK TO SEE 

LHLD 
INX 
INX 
INX 
MOV 
INX 
MOV 
LXI 
DAD 
MOV 
ORA 
JZ 
LXI 
MVI 
CALL 
RET 

CONVERT 	 iNPUT 
; 
SCAN3: 	 DCX 

TEST 
0-9 TIME 
:/M SKIP 
A/B SET AM/PM 
SPACE = SKIP 
00 = END 

TEST: 	 INX 
LDAX 
ORA 

TAIL 
A 
DISP 

D,TAIL+l 

L,A 

H,0 

D 

A 	 ; 
M,A 
NON-BLANK CHAR 

D ; 
A 

I I 

SCANl 	 ; 
D 
SCAN 

061H 

$+5 

020H 

'S' 

STOP 

WILL SET TIME 


IF BIOS 	 HAS CLOCK 

CLKADR 
H 
H 
H 
C,M 
H 
B,M 
H,NOT SEC-1 
B 
A,L 
H 
SCAN3 

D,BIOSMG 

C,PMSG 

ENTRY 


TIME 

D 	 ; 

D 
D 
A 

COUNT 
TEST 
SHOW IF 0 
FIRST CHAR 
COUNT 

END 
A=0 
EOF 

CHAR 
EOM? 
YES-SKIP 
SPACE? 
NO 

LOWER CASE 
NO 
MAKE LOWER 
STOP 

TO ADDRESS 

BACK UP 	 POINTER 

SRC 
CHAR 
END? 
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Listing 2 continued: 

JZ FINI 
CPI 061H LOWER 
JM $+5 
SBI 020H CONVERT 

I 0 ICPI NUMBER? 
JC TEST! NO 
CPI '9'+1 
JC PACK i VALID 

TESTl: CPI 'A' AM 
JZ SETA 
CPI 'P' I 

. PM 
JZ SETP 
CPI 'M' . 

I JUNK? 
JZ TEST 
CPI ' . ' . 

I COLON 
JZ 'J'EST 
CPI I I SPACE 
JZ TEST 

ERROR: LXI D,IVMSG NG 
MVI C,PMSG 
CALL ENTRY 
RET 

., PACK INTO BCD 

PACK: MVI C,3 . TO DOI 

PUSH D SAVE 
LXI H,BUFF+3 
LXI D,BUFF+2 

PACKl: LDAX D 
RAR 
RAR 
RAR 
RAR . SHIFT NIBBLEI 

ANI 00FH CLEAR HIGH 

MOV B,A . TEMP
I 

MOV A,M 

RLC 

RLC 

RLC 

RLC SHIFT TO HIGH 

ANI 0F0H CLEAR LOW 

ORA B COMBINE 

MOV M,A SAVE 

DCX D 

DCX H 

OCR c DONE 

JNZ PAC Kl 

POP D ; SRC 

LDAX D GET NEW 

ANI 00FH . TO BCD
I 

MOV B,A TEMP 
INX H 
MOV A,M 
ORA B 
MOV M,A 
JMP TEST NEXT 

i (i5ting 2 continued on page 490 SETA: XRA A 
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Listing 2 contimied: 

JMP SETAP 
SETP: MVI A,0FFH 
SETAP: STA BUFF+4 

JMP TEST 

FINISH 

FINI: LXI H,TABLE 
LXI D,BUFF+l 
MVI C,3 

FINI!: LDAX D 
CMP M 
JNC ERROR 
INX D 
INX H 
DCR c 
JNZ FINI! 
DCX D 
LDAX D 
CPI 001H 
JC ERROR 
DI 
LHLD BUFF+l 
SHLD SEC 
LHLD BUFF+3 
SHLD HRS 
LHLD CLKADR 
SHLD RSTLC+l 
MVI A, 0C3H 
STA RS TLC 
MVI A,l 
STA ONO FF 
LXI D,STMSG 
MVI C,PMSG 
CALL ENTRY 
MVI C,GCHR 
CALL ENTRY 
LXI D,TIMSG 
MVI C,PMSG 
CALL ENTRY 
CALL DISP 
EI 
RET 

; TABLE OF MAX. TIMES 

TABLE: DB 060H,060H,013H 

. STOPI CLOCK 
; 
STOP: DI 

XRA A 
STA ONO FF 
LXI D,STPMSG 
MVI C,PMSG 
CALL ENTRY 
CALL DISP 
RET 

i DISPLAY TIME 12HR FORMAT 
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CONT 

TIME CHK 

GET TIME 

MIN 
BCD 1 HR 

HOLD OFF 
COPY 

SET VECTOR 

JMP 

START 
ASK FOR A START 

GET KEY 
GIVE AN ANS YER 

SHOW 
INTERRUPTS ON 

INTERRUPTS OFF 
A=0 
HALT 

TELL WHEN 

BACK TO CPM 



Li>ting 2 continued: 

DISP: 
LXI B,BRS 
LXI D,BUFF 
CALL DTIM 
LOA AMPM 
ORA A 
MVI A, 'P. II 

JZ DISPl 
MVI A, 'P' 

DISPl: 	 INX D 
STAX D 
LXI D,BUFF 
MVI C,PMSG 
CALL ENTRY 
RET 

DISPLAY 	 TIME 

DTIM: 	 MVI C,3 
DTIMl: 	 MOV A,M 

RAR 
RAR 
RAR 
RAR 
AN! 00FH 

10 IORI 
STAX D 
INX D 
MOV A,M 
AN! 00FH 

10 IORI 
STAX D 
DCX H 
INX D 
OCR c 
RZ 
MVI A, 1 • I 

STAX D 
INX D 

SET UP 
AM OR PM 

; AM/PM 

; QUICK TO CP/M 

TO DO 
GET DATA 
ISOLATE HI NIBBLE 

; 

; 

MSN 
CLEAR 
TO ASCII 
STORE IN BUFFER 

LOW NIBBLE 

DONE 

ADD COLON 

. JP 
DATA AND' 

BIOSMG: DB 
IVMSG: DB 
STPMSG: DB 
STMSG: DB 
TIMSG: DB 
RUFF: OW 

ow 
ow 
DW 
OB 

CRLF: DB 
CRLFl: DB 

DS 

DTIMl 
MESSAGE AREA 

BELL,'NO CLOCK IN BIOS',CR,LF,EOM 
BELL,'INVALID TIME',CR,LF,EOM 

STACK EQU $ 

END 

'STOPPED AT 
'START CLOCK 
CR,LF,'TIME 
0 
0 
0 
0 

AM 1 

CR,LF 
CR,LF,EOM 
32 

I 

',EOM 
BY PRESSING RETURN ',EOM 

SET TO= ,EOMI 

; DISPLAY DATA 

; ROOM 
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Text continued from page 487: 	 grams. You will then be able to get a time readout 
whenever you want by simply calling one of theseceeding. 

Now again type 'TIME" in response to the prompt and subroutines. 
Note that there are two listings for reading the clock.the display should read: 

Listing 3 is a program in Microsoft BASIC with the in­

A> 12:00:00 PM struction HEX$(X). Not all BASICs have this instruction, 
so there is an alternate clock read (listing 4), which does 

At this point you should have a working dock. Turn the same thing but less elegantly. 

on the disable switch in your dock board and go through An interesting note here about the way that the 

the set-time sequence again. There should be a time HEX$(X) instruction works: remember that the program 
change in the seconds column whenever you type stores the clock as a binary-coded-decimal number. For 

''TIME" in response to the CP/M prompt. example, 25 seconds would be stored in the register as 

Check out the minutes and seconds registers by setting 0010/0101. The 2 is stored in the upper 4 bits and the 5 in 

the dock to 12:59:50. In 10 seconds, it should make the the lower 4 bits. Due to the binary weighting of the 8 bits 
change to 01:00:00. If it does, congratulations! You now in the register, the HEX$(X) instruction sees what it 
have a time-of-day clock-just like the expensive main­ thinks is decimal 37. When called, the instruction duti­
frame computers. If you have problems, then double­ fully returns the hexadecimal value of this number, or 25 . 
check your steps. This program has been thoroughly Furthermore, it gives us that value as a string. Just what 
tested and should work. we need! Sneaky, isn't it7 And very useful in cutting code 

If you program in BASIC, include one or two of the down to size and setting up a printout. . 

BASIC subroutines (listings 3, 4, and 5) in your pro- Listing 5 is a short BASIC program that enables you to 

Listing 3: A clock-read program in Microsoft BASIC. It can be used as a subroutine in a larger program to allow reading the clock 
when desired. This program makes interesting use of the HEX$(X) instruction. 

10 REM CLOCK PROGRAM BY J.L. CALAWAY & B. HILL 
20 REM FEB 12, 1981 02:20:47 PM LISTING #3 
30 REM 
40 REM READ CLOCK PROGRAM FOR BASIC WITH HEX$(X) COMMAND 
50 REM 
60 REM-------------------READ THE REGISTERS-------------------------­
70 REM 
80 T(l )=PEEK (69) :T(2)=PEEK (68) :T(3) =PEEK (67) :Ml=PEEK (70) 
90 IF Ml=0 THEN Ml$= 11 AM 11 ELSE Ml$= 11 PM 11 

100 REM 
110 REM-----LOOP TO CHANGE REGISTER VALUES TO DECIMAL STRINGS--------­
120 REM 
130 FOR I=l TO 3 
140 IF VAL(HEX$(T(I)))<l0 THEN T$(I)="0 11 +HEX$(T(I)) 

ELSE T$(I)=HEX$(T(I)) 
150 NEXT I 
160 REM 
170 REM-------------------------PRINT IT-----------------------------­
180 REM 
190 PRINT "TIME: 11 ;T$(l);":";T$(2);":"T$(3); 11 ";Ml$ 
200 REM 
210 REM-----------------STORE AND/OR RETURN--------------------------­

listing 4: A clock-read program for users who have a version of BASIC without a HEX$(X) instruction. It works the same as listing 3, 
but takes twice as much code. It assumes that DIM(X) need not be used if Xis less than 10. 

100 REM CLOCK PROGRAM BY J. L. CALAWAY AND B. HILL 
110 REM FEB 12, 1981 03:05:19 PM LISTING #4 
120 REM 
130 REM READ CLOCK PROGRAM FOR BASIC WITHOUT THE HEX$(X) COMMAND 
140 REM 
150 REM----------------------READ THE REGISTERS-----------------------­
160 REM 
170 T(l)=PEEK(69) :T(2)=PEEK(68) :T(3)=PEEK(67) :Ml=PEEK(70) 
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) 

Listing 4 cont inued: 

180 IF Ml=0 THEN Ml$="AM" ELSE Ml$="PM" 
l90 REM 
200 REM-----------LOOP CHANGES HEX CODE TO DECIMAL STRINGS------------­
210 REM 
220 FOR I= 1 TO 3 
230 X=T(I) 
240 X=X-16 
250 IF X<0 THEN GOTO 290 
260 IF X<l0 THEN T(I)=T(I)-6 
270 IF X>l0 THEN T(I)=T(I)-6: GOTO 240 
280 REM 
290 IF T(I)<l0 THEN T$(I)="0"+RIGHT$(STR$(T(I)) ,1) 

ELSE T$(I)=RIGHT$(STR$(T(I)),2) 
300 NEXT I 
310 REM 
320 REM--------------------PRINT THE STRINGS--------------------------­
330 REM 
340 PRINT T$(l)":";T$(2);": 11 ;T$(3);" ";Ml$ 
350 REM 
360 REM-----------------STORE AND/OR RETURN AS DESIRED----------------­

Listing 5: A BASIC program to set the clock by jamming a time irito tl1e clock registers. The clock has previously beeri started in the 
CPIM command mode and is running continuously. The program makes a cursory check for valid entries; an exhaustive examination 
for inva.lid time would require more code. The clock cannot be stopped and started from a BASIC program. 

200 REM CLOCK PROGRAM BY J. L. CALAWAY & B. HILL 
210 REM FEB 12, 1981 02:23:07 PM LISTING 5 
220 REM 
225 REM BASIC PROGRAM TO SET TIME IN RUNNING CLOCK 
230 REM 
240 LINE INPUT "WHAT TIME DO YOU WANT SET (HHMMSS(AM OR PM) "; T$ 
250 IF LEN(T$)<>8 THEN PRINT CHR$(7); "INVALID TIME": GOTO 240 
260 REM 
270 T(l)=VAL(MID$(T$,5,2) ): T(2)=VAL(MID$(T$,3,2)): T(3)=VAL(LEFT$(T$,2)) 
280 IF MID$(T$,7,2)="AM" THEN T(4)=0 ELSE T(4)=1 
290 REM 
300 REM-----------LOOP TO CHANGE SET TIME TO BCD------------------------- ­
310 REM 
320 FOR I=l TO 4 
330 X=T (I) 
340 X=X-10 
350 IF X<0 THEN 380 
360 IF X<=9 THEN T(I)=T(I)+6 
370 IF X>9 THEN T(I)=T(I)+6: GOTO 340 
380 POKE 66+I,0+T(I) 
390 NEXT I 
400 REM 
410 REM-----------PRINT/STORE OR RETURN AS DESIRED-----------------------­

set the clock from BASIC. But this program doesn't start your BASIC requires the DIM statement, you may also 
or stop the clock. The time code is simply jammed into have to initialize the arrays to 0 . 
the running clock registers. While the BASIC listings serve as a starting point, you 

Depending on your variety of BASIC. you may have can embroider them as you wish. Maybe you would like 
to make a few more changes in the code. If you use to store the time in registers to be printed back later in the 
CBASIC, for example, then you will have to add DIM program. Perhaps you would like to display the seconds 
statements to initialize the arrays. Or you could forget ticking away to add a sense of pressure to a favorite 
the arrays and simply use separate variables for the game program. Now that you have a clock, you can 
hours, minutes, seconds, and the AM/PM registers. If easily do such tricks. We hope you enjoy it.• 

May 1982 © llYTE Publications Inc 493 



What's New? 


SYSTEMS 

Ace too 
Franklin Computer Corp. 

claims that its Ace 100 per­
sonal computer is I 00% 
hardware- and software­
compatible with the Apple 
computer. According to 
the company. all programs 
written for the Apple It in­
cluding high- and low-res­
olut ion black-and-white 
graphics. wm run on the 
Ace without modification. 
Standard features include 
64K bytes of RAM 
(random-access read/write 
memory) and a Videx Key­
board Enhancer. The Ace 
has an uppercase and 
lowercase 72-key type­
writer-like keyboard and a 
J 2-key numeric keypad 

The Franklin Ace I 00 is 
available for s 1595. Con­
tact Franklin Computer 
Corp., 7030 Colonial High­
way. Pennsauken. NJ 
08109, /609) 488-1700. 
Circle 500 on inquiry card. 

Expandable 
Pocket Computer 
The Model PC-2 TRS-80 

Pocket Computer features 
a BASIC interpreter with 4 2 
statements. 34 functions. 
and 6 commands. The ex­
pandable PC-2 has full 
string-handling abilities 
with BO-character string 
length and two-dimen­
sional arrays. a 26-char­
acter alphanumeric LCD 
[liquid-crystal disprayJ with 
uppercase and lowercase 
characters. 2.SK bytes of 
memory. and a built-in real­
time clock. Additional fea­

tures include furry address­
able 7 by J 56 dot-matrix 
LCD graphics and a 60-pin 
110 interface connector 

Options for the PC-2 in· 
elude an RS-232C interface 
and software. a four-color 
printer/plotterwith nine dif­
ferent character sizes. and 
add-on RAM [random ­
access readMtrite memory) 
and ROM (read-only mem­
ory) modules. The PC-2 
costs S279.95. A 4K-byte 
memory module is avail­
able for $69.95. Contact 
local Radio Shack stores. 
computer centers. and par­
ticipating dealers. or the 
Tandy Corp.. I 300 One 
Tandy Center. Fort Worth. 
TX 76102. 
Circle 501 on inquiry card. 

Wlcat 

System 150 


The high -capacity 
Wicat System I 50 includes 
an 8-MHz Motorola 68000 
microprocessor fa I6-bit 
processor). memory. dis­
play screen. storage. and 
storage backup in a single 
desktop unit. The 1 so·s 
main memory ranges from 
256K bytes to I .5 mega­
bytes; standard mass stor­
age includes a I 0-mega­
byte W inchester hard-disk 
drive and a 960K-byce 
51/4 -inch froppy-disk drive 
for backup. The single­
user, real -time. multitask­
ing I 50 can be configured 
with 5 V4 -inch floppy disks 
or as an intelligent terminal 
w ithout mass storage. The 
System I 50 supports two 
RS-232C serial interfaces. a 
16-bit paraner inte·rtace. 
and Pascal. C. APL. Ada. 

COBOL. FORTRAN. USP. 
WBASIC. and 68000 as­
sembly languages. 

Hardware options in­
clude a videodisc interface 
and a battery backup. Op­
tional operating systems 
include Unix version 7 and 
a CP/M emulator. The 
Wicat System 150 ranges 
in price from under S4000 
for the intelligent terminal 
to S8500 with the W in­
chester hard-disk unit. 
Contact W icat Systems. 
1875 South State St.. 
Orem. UT 8405 7. (80 I I 
224-6400. 

I
I 

Desktop Computer 
The ACl-2 desktop com­

puter features two high­
performance 8-inch floppy­
disk drives and 64K bytes 
of RAM /random-access 
read/write memoryI. The 
ZOO-based ACI-2 can run 
Digical Research'sCP/M 2.2 
software and interface 
w it h most industry­
standard termi n als. 
modems. and printers 
through three RS-232C 
serial pores. The ACl-2. 
which can be used with a 
modem for communica­
tions over telephone lines 
and as a smart timeshare 
terminal. is available for 
s 2995 from Alspa Com­
puter Inc.. 300 Harvey 
West Blvd .. Santa Cruz. CA 
95060. !4081 429-6000. 
Circle 503 on inquiry card. 

PUBLICATIONS 

Konan 
Products Catalog 
Hard-disk drives and 

controllers. 1/0 controllers. 
cables. power supplies. 
and other items are listed 
In a free catalog of Kanan 
products. Contact Kanan 
Corp .. 1448 North 27th 
Ave .• Phoenix, AZ 85009, 
(800) 528-4563; in Ari­
zona. (602) 269-2649. 
Circle S04 on inquiry card. 

Understand 

Your VIC 


Understanding Your 
VIC, Volume I : Basic Pro­
gramming is a step-by­
step guide co learning 
about your Commodore 
vrc -20. Many of the 
book's exercises give the 
correct results so that you 
have feedback at your 
fingertips. The VICs color 
and sound abirities can be 
mastered w ith the heip of 
chapters that show you 
how to buird demonstra­
tion programs w ith these 
features. Another chapter 
describes how the proper 
use of psuedocode and 
data dictionaries can help 
you refine programming 
problems. 

Available in softcover 
for SI 1.95. Understand­
ing Your VIC, Volume 
can be purchased from 
Commodore dealers or 
directly from Tatar Infor­
mation Services. POB 92 I . 
Los Alamos. NM 87544. 
f505 J 455-7049. 
Circle SOS on inquiry card. 

I 



What•s Ne.,., 

8088 User's Manual 

Intel's iAPX 88 Book 
detafls the 8088's architec­
ture and discuss its 8- and 
16-bit registers. megabyte 
memory-add r essing 
modes. and instruction set. 
An oveNiew of the 8088's 
key features. addressing 
techniques. and functional 
extensions is provided. A 
separate hardware section 
covers bus timing and in­
terface considerations. in­
terrupt handling. direct 
memory addressing. and 
interfacing memory and 
peripherals. Examples are 
given of multiplexed- and 
demultiplexed-bus personal 
and small-business com­
puters. an 5-100-bus-based 
design. and an 8088-based 
video-display controller. 

The iAPX 88 Book costs 
s 7 .50. Contact Intel Corp.. 
Literature Dept.. 3065 
Bowers Ave .. Santa Clara. 
CA95051. [408J 734-8102. 
Circle 506 on inquiry card. 

Microprocessor 
Operating Systems 
Microproces.sor Operat­

ing Systems provides in­
depth descriptions of Na­
tion a I Semiconductor's 
BLMX-80. Intel's iRMX 
00188 and iRMX 86. Data 
General's MP/OS. Texas ln­
srrumems' Rx. Bell Lab's 
Unix. Nlotorola's VERSA· 
dos. and Zilog·s RIO/CP and 
ZRTS operating systems. 
The book is available for 
s 11. 95 from Microcom­
puter Applications. POB E. 
Suisun City, CA 94585. 
(707) 4 22-1465. 

Circle 507 on inquiry card. 


Software 
Business Review 

/CP Software Business 
Review analyzes software 
solutions to business prob­
lems for the corporate and 
data-processing executive. 
Existing and potencial 
information-management 
problems are identified. 
and software solutions are 
proposed. Contact Inter­
national Computer Pro­
grams. 9000 Keystone 
Crossing. lndianapolts. IN 
46240, (800J 428-6179: in 
Indiana. (3171 844-7461 . 
Circle 508 on Jnquiry card. 

Tl Logo Source 
Microcomputers Corpor­

ation has a new catalog 
and a newsletter for Texas 
Instruments' Tl-99/4A com­
puter users. The bimonthly 
Tl Logo Source newsletter is 
fflled with reviews and 
news of the latest develop­
ments in Logo software. 
The catalog is packed with 
lists of available Logo pro­
grams. Both are free frcm 
Microcomputers Corp .. 
POB 191 , Rye, NY I 0580. 
j9 J41 967-8370. 
Circle 509 on inquiry card. 

Data Manual 
The design and opera­

tion of the OB68K I single­
board compucer are de­
scribed in a data manual 
available from Omni.Jyte. 
The OB68K I computer 
system features the 
Motorola 16-bit MC68000 
microprocessor on a Multi· 

bus/IEEE P796 bus and soft· 

ware compatibility with 

Motorola's MEX678KDM. 

The manual is available for 

s I 0 from Omnibyte Corp .. 

245 West Roosevelc Rd .. 

West Chicago. IL 60 I 85. 

/3 I 2J 23 1-6880. 

Circle 5I0 on inquiry card. 


Microcomputer 
Buyer's Gulde 

Webster's Microcom­
puter Buyer's Guide re­
views more than l 50 
microcomputer systems 
frcm more than 50 suppli­
ers. Individual chapters 
elaborate on the general 
topics of theory. applica­
tions, independent soft­
ware vendors. and a wide 
range of display and print­
ing terminals. The guide 
costs S25. plus S2 .50 
postage and handling. 
Contact Computer Refer­
ence Guide, I 35 South 
Harper Ave .. Los Angeles. 
CA 90048. (213) 852-4886. 
Circle 51 I on inquiry card. 

CP/M Users 

Software Directory 

Vital Information's 

CP/M software directory is 
designed to aid hobbyists 
in the selection of soft­
ware and peripherals. The 
directory contains more 
than 3000 entries. divided 
into 33 sections by sub­
ject. Program entries in­
clude publisher and list 
price. A toll-free hotline is 
available for subscribers 
who have software. hard­
ware, or peripheral ques­
tions. 

The directory costs 
s 19.95. plus s1.50 post­
age. Contact Vital Infor­
mation Inc. 7899 Mastin 
Dr.. Overland Park, KS 
66204. (800) 255-5119; in 
Kansas, (913J 381-1818. 
Circle 512 on inquiry card. 

PERIPHERALS 

Hide Your Modem 
The MB I 0303 is a com· 

pact Bell-compatible 
300-bit-per-second !bps) 
modem intended for space­
saving applications. It mea­
sures 5.8 by 5.75 by 2 cm 
(2o/. 6 by 2!4 by % inchesJ 
and requires 33.5 square 
cm (5 Ys square inchesJ of cir­
cuit-board area. It operates 
in full-duplex. manual ori­
ginate. and manual or auto­
matic answer. It interfaces 
at standard transistor-tran­
sistor logic (TTL) levels. 
Power requirements are 40 
milliamperes [mA) at + 5 
volts (VJ DC. 25 mA at + 8 
to + 18 V DC. and 25 mA 
at - 5 w - 12 V DC. It can 
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communicare with Bell Sys­
tem 103 and I I 3 series 
moderns. with Bell 2 I 2A 
and V adic 3400 series 
modems operating in the 
low-speed (300 bps) mode. 
and with acoustic-coupler 
data sets that use compJe­
ment ary signaling and 
handshake sequences. For 
further information. contact 
Micro-Baud Systems Inc.. 
3393 De La Cruz Blvd .. 
Santa Clara. CA 95050. 
/408) 727-5275. 
Circle 5 I 3 on inquiry card. 

Slngle-Card EPROM 
Programming 

Giddings & Lewis Elec­
tronics' single-card EPROM 
Programmer Module is de­
signed to program 2708 
EPROMs [erasable pro· 
grammable read-only 
memories) . It doesn't re­
quire a special software-de­
velopment system because 
it plugs directly into your 
production system. The 
module ffts into a standard 
114-millimeter- [4 1/2-inch-J 
wide nest. The easy-to-use 
Programmer pulses each 
EPROM 100 times per 
byte; total programming 
time is JOO seconds per 
kilobyte of memrny. 

The EPROM Program­
mer Module costs 5295. 
Contact Giddings & Lewis 
Electronics. 142 Dacy St.. 
POB 590. Fond du Lac. WI 
54935. (414) 92 I -9400. 
Circle 514 on Inquiry card. 

496 M•Y 1982 © BYTE f'ub hc•liom Im: 

KIM-Compatible 
Mini-Disk Systems 
Percom Data Com­

pany's MFD mini-disk stor­
age systems fcr AIM-65. 
KIM. and SYM computers 
are available in one-. two-. 
and three-drive versions. 
The MFD systems are avail­
able in 40- and 80-track 
models and in both 
standard- and "flippy-" 
drive versions. The 40-track 
drive can store I02K bytes 
of formatted data; the 
80-track drive stores 205K 
bytes. 

An MFD system includes 
a disk-controller circuit 
card. a disk operating sys­
tem (DOS) in ROM and on 
a disk. an interconnecting 
cable. user's manual. and 
disk drives. Two controllers 
are available: one for the 
AIM-65. the other for Per­
com's System-SO (SS-50) 
bus . Utilit ies and a 
20-command library are 
supplied on the system 
disk. The DOS communi­
cates directJy with an Aim 
Monitor. Editor. BASIC. or 
other AIM program 
through your 1/0 and FI 
and F2 keys. 

The Percom MFD drive 
systems start at 5599.95. 

An interface for connecting 
the drives to your com· 
puter costs 549.95. Con­
tact Percom Data Co.. 211 
North Kirby. Garland. TX 
75042, [214) 272-3421. 
Circle 5 ! 5 on inquiry card. 

Paddle-Adapple 
The Paddle·Adapple 110 

expansion adapter lets soft­
ware writers create four­
player games with each 
player having paddle and 
push-button controls. 
Paddle·Adapple plugs into 
the Apple ll's game port 
and works in two modes: 
the first lets you select 
between two devices 
plugged into the Apple; the 
second takes advantage of 
the Apple's ability to handle 
up to four game controllers. 
In either mode, the Paddle­
Adapple's 'jumper" sockets 
can be configured to meet 
designer needs. such as ex· 
changing X and Y axes or 
reassigning push -button 
numbers. 

The Paddle·Adapple is 
compatible with all Apple 
software and with most 
game 110 devices. The shift-

key modification is sup­
ported. It costs S29.95 and 
is available from Southern 
California Research Group. 
POB 2231 ·B. Goleta, CA 
93118. (805) 685-1931. 
Circle 516 on inquiry card. 

Clock/Calendar Board 
Columbus Instruments' 

IB-902AB interface card 
converts the AIM-65. PET. 
KIM. 6502. and 6800 com­
puters into dedicated lab­
oratory and industrial mea­
surement systems. It con­
tains a l 2-bit AJD fanalog­
to·dig ita 11 converter. a 
16-channel multiplexer. a 
real-time clock/calendar 
with battery backup. and 
space for an additional 16K 
bytes of memory. The 
clocklcalendar is crystal­
controlled to three seconds 
per month and provides 
time in seconds. minutes. 
hours. day of week. date. 
month, and year. A 12- or 
24-hour clock is selectable. 
and programmable inter­
rupts from I024 per second 
to I per second are 
available. The onboard bat­
tery backup will provide the 
accurate time of day for up 
to four years. Conversion 
time of the AJD converter is 
35 microseconds. Power re­
quirements are ± I 5 volts. 

Supplied with demonstra­
tion programs for setting up 
the clock/calendar. reading 
analog channels. and 
addressing and testing 
memory. the IB-902AB 
costs s1270. Contact Col­
umbus Instruments. 950 
North Hague Ave.. Colum­
bus. OH 4 3204. [614 j 
488-6176. 
Circle 5 I 7 on inquiry card. 
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Adam Famlly 

The Adam family of add­
on modules are designed co 
bring mini· and microcom­
puters into the world of 
daca acquisition . The 
modules accept up co 16 
analog inputs Fran a wide 
variety of analog devices 
and transducers such as 
temperature, fbw-rate. and 
currenr sensors. The 
modules convert input 
voltage to digital values 

with a resolution of 8 bits. 
Adam modules are avail­

able with either an interface 
for the TRS-80 Expansion ln­
terface or with an RS-232C 
asynchronous interface. 
The TRS-80 version costs 
S190; the RS-232C interface 
is S250. For details, contact 
Small System Design. POB 
4546. Manchester. NH 
03108, (6031 432-7929. 
Circle 5 l 8 on inquiry card. 

5-Megabyte 
Memory System 

The LS525. a 5-megabyte 
memory system. incor­
porates a Seagate ST506 
5 ~-inch Winchester hard­
disk drive. Logical Systems' 
LOOS disk operating 
system. a linear power sup­
ply. and the LSI 500 series 
controller. A separate host 
adapter provides cross­
connections co different 
central processors and 

buses. All TRS-80 programs 
currently running under 
TRSDOS or NEWDOS will 
operate with LOOS. 

The LS525 costs S3750. 
including a manual that 
details LOOS operations. 
Contact Laredo Systems 
Inc.. 2264 Calle de Luna. 
Santa Clara, CA 95050. 
(4081 980-1888. 
Circle 519 on fnqulry card. 

To Alphasyntaurl 
and Bach 

The Alphasyntauri syn­
thesizer is a modular instru­
ment system that uses 
computer programs rather 
than hard-wired com­
ponents to create and con­
trol sounds. Based on the 
Apple II microcomputer. 
the Alphasyntauri gives 
musicians an all-digital in­
strument that doesn't re­
quire programming or 
computer expertise. 

An Alphasyntauri music 
system is made up of the 
Alphaplus operating sys· 
tern, instrument definitions. 
software utilities. a 6 I -note 
keyboard. foot pedals. and 
a computer interface . 
Mountain Computer's 
Musicsystem synchesizer 
provides 8-voice stereo po­
lyphony. The complete 
system. including the 
Apple II. costs S5CXXJ. The 
instrument alone costs 
S2100. The Alphasyntauri 
is available from selected 
Apple dealers. A demon­
stration record costs s2. 
Contact Syntauri Corp .. 
3506 Waverly St.. Palo 
Alto, CA 94306. (415) 
494-1017 . 
Circle 520 on inquiry card. 

BeH-Compatlble 

Modem 


The Datec 33 is a 0- to 
300-bit-per-second jbpsJ 
Bell-compatible orig­
inate/answer modem fea­
turing a front panel 

voice/data button, long 
space disconnect. five diag­
nostic tests. and built-in 
"A" concrol. The modular­
designed rack-mountable 
modem will operate with 
any telephone over dial 
networks or over two-wire 
leased lines. The computer­
to-temiinal interface is a 
standard RS-232C connec­
tion. 

The Datec 33 has a sug­
gested retail price of 5399 
in a stand-a/one version 
and 5325 for a card model. 
Contact Datec Inc.. 300 
East Main St.. Carrboro. 
NC 27510 , j919) 
929-2135. 
Circle 521 on inquiry card. 

Joystick Interface 
Joy-6 is a joystick inter­

face for TRS-80 Models I 
and Ill that features push 
buttons. sound-effects cap­
ability, and control solt­
ware. It can be used as a 
6-channe/ analog-to-digital 
converter with temperature 
sensors or other trans­
ducers. and it can drive an 
external relay for contrci ap­
plications. 

A complete Joy-6 pack­
age includes two jOysticks 
with push buttons. power 
suppfy, user's manual, and 
the Joypak-I. a I 6K-byte 
machine-language cassette 
packed with six joystick 
games. The Model Ill ver­
sion requires an adapter 
cable. Joy-6 costs s I 24.95; 
a kit version is available for 
S99.95. Contact Mega Sys­
tems Inc.. 262 Park Lane. 
King of Prussia. PA 19406. 
(2151 337-3876. 
Circle 522 on inquiry card. 
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New Products 
from Commsoft 

Commsoft's CW89 soft­
ware package lets ham­
r adio operators send and 
receive Morse code with 
their Heath H-8/H-1 9 or 
Heath/Zenith Z -89 micro­
computers. The CW89 fea­
tures a split-screen display. 
4- to 99-word-per·minute 
operation. the ability to 
receive autotrack . a 
IOOO-character pretype 
buffer. ten user-definable 
messages. a break-in 
mode. on-screen system 
status. disk 110. hard-copy 
capabilities. and a code· 
practice section. All com­
munications can be sent ro 
a printer or stored on a 
disk. The CW89. which re ­
quires a hardware interface 
such as Commsoft's 
Codem. is available for 
S99.95. postpaid. 

The Codem interface is a 
universal continuous-wave 
jCW) interface that con­
verts received CW audio 
into RS-232C or TTL signal 
levels and RS-232C or TTL 
signal levels to transmitter 
keying. so the Codem dou­
bles as a code-practice 
oscillator and CW regen· 
erator_ The Codem costs 
S 124.95; a 9-volt DC 
power supply is S9.95. A 
complete package consist­
ing of the software . 
Codern: an interface cable. 
power supply. documenta­
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tion. and shipping fees is 
available for S249.95. Con­
tact Commsoft. 665 May­
bell Ave .. Palo Alto. CA 
94306. (415) 493-2184 . 
Circle 523 on inquiry card. 

Modem Plus 
The Modem-Plus is a 

1200-bit-per-second jbpsj 
202CIS-compatible modem 
for the S· 100 bus. The 
address-selectable. orig­
inate/answer modem p-o· 
vides S-100 interface re­
quirements. an on-board 
modem UART juniversal 
asynchronous receiver/ 
transmitter) with selectable 
word format hardware­
automa tic pulse-dialing. 
16-digit memory for redial. 
and modem sense and con­
trol lines using polling 
methods. Registered with 
the FCC for direct connec­
tion to the telephone sys­
tem. Che Modem-Plus is 
available in two models: 
one has a second on-board 
UART with selectable word 
format connected to a sep­
arate RS-232C 1/0 port; the 
other provides modem in­
terrupts to the processor 
rather than the RS·232C 
port. The Modem-Plus is 

available for S 595 from In­

tegrated Design Engineer­

ing Inc.. POB 16307. St. 

Louis. MO 63 125. {3 14) 

487-1188. 

Circle 524 on inquiry card. 


Get Into Warp Drive 
The Warp Drive hard­

ware and software pack­
age allows extended-
address S-100 RAM (ran­
dom access read/write 
memory) to emula te a disk 
drive under CP/M version 
2.2. providing an increase 
in speed up co 40 Cimes 
faster than floppy disks. 
The Warp Drive is based 
on Compupro·s dual-pro­
cessor 8085/8088 board. 
which allows as much as I 
megabyte of extended­
address RAM to behave 

like a disk drive under 
CP/M-80 on the 8-MHz 
8085 and to appear as 
directly add ressable 
memory when running 
CP/M-86 on the 8-MHz 
8088. All CP/M 2.2-com· 
patible software runs on 
the Warp Drive without 
modifications. 

The Warp Drive is avail­
able from G & G Engineer­
ing. 13708 Doolittle Dr .. 
San Leandro. CA 94577. 
{4 J SJ 895-0798. 
Circle 525 on inquiry card. 

Multlple-Output Power Supply 

Th e Model MP400 
Power Supply can drive 
small line printers and low­
current floppy-disk drives. It 
provides outputs of + 5 
volts (VJ DC at 5 amperes 
(A) with overvoltage pro­
tection. + 12 V DC at 
0.5 A. - 5 V DC at 0.5 A. 
and + 24 V DC at 0.75 A 
with a 1 .2-A surge capabili­
ty. The + 5-V DC output is 
regulated to 0. 1 %; all 
ochers to 5% . Noise and 
ripple are less than 10 milli­
volts. The MP400 fits into 

standard slope-front micro­
processor enclosures and 
requires either I I 5 or 230 
V AC ± 10% input power. 
An aluminum heat sink 
maintains low ambient tem­
pera tu res . The MP400 
Power Supply costs s72 in 
original-equipment-manu­
f acturer quamities and is 
available from CEI Corp.. 
Grenier Industrial Park. POB 
501 . Londonderry. NH 
03053. 16031 623-8888. 
Circle 526 on inquiry card. 



Mlcrospeed 
Apple II. II Plus. and HI 

users can realize processing 
speeds up to I 00 times 
faster than Applesoft BASIC 
with the Microspeed Lan ­
guage System . Developed 
from an extended FORTH, 
Microspeed is a hardware 
and software package that 
uses the Intel 823 I A arith­
metic processor and inter­
active compiler to provide 
enhanced programming 
capabilities such as print 
formatting. fast high-reso­
lution and "turtle" graph­
ics. and extended. high­
speed mathematical func­
tions. 

System utilities include 
line- and screen-oriented 
text editors and a 6502 as­
sembler. Each Microspeed 
comes with an auxiliary 
processor card. a user's 
manual. and two disks of 
software. 

Two Microspeed config­
urations are available: 
Microspeed II. which uses a 
2-MHz 823 l A arithmetic 
processor. and Microspeed 
II + . which uses the newer 
4-MHz 823 I A. Microspeed 
II costs 5495. Microspeed 
II+ costs 5645 . The 
manual is available sepa­
rately for S35 . Contact 
Applied Analytics Inc .. 
Suite 200. 8910 Brookridge 
Dr.. Upper Marlboro. MD 
20772. (30 'J 627·6650. 
Circle 527 on inquiry card. 

Mice In Your System 
Upgrade your microcom· 

puter to a development tool 
with MICE-Micro In · 
Circuit Emulator_ A dual· 
processor. two-board 
device with a built-in line 

What' I NewwT 

assembler and a two-pass 
disassembler. MICE features 
real-time emulation up to 5 
MHz and an RS·232C inter· 
face for modems or ter­
minals with data rares from 
I l 0 to 9YXJ bits per sec· 
ond. 

MICE is available fcr 
8085A, Zal. ZOOA Z80B. 
6502. NSC800. 8048. 
8049. and 8050 microcom­
puters. Prices range from 
s I 495 to 55CXXJ. Obtain 
additional details from 
Microtek Lab Inc.. I 722 l 

South Western Ave .. 

Gardena. CA 90247. [213) 

538-5369. 

Circle 528 on inquiry card. 


Holllster 

Microsystems 


Hollister Microsystems 
supplies interface boards. 
peripheral devices. and 
software for the Apple II, 
the IBM Personal Com­
puter, and other micro­
computers. For the Apple 
II. Hollister offers a 6800 
cross-assembler on disk 
arid an EPROM· (erasable 
programmable read-only 
memory) programmer/ 
EPROM card fcr program­
ming 2716. 2732. 2732A. 
and 2764 EPROMs. Other 
products for the Apple in­
clude an EPROM/ROM 
simulator and a 24-bit 
parallel 1/0 card with high· 
level-drive and master/ 
slave stacking capabilities. 

For complete details on 
these and other products. 
contact Hollister Micro­
systems. 5081 FaiNiew. 
Hollister. CA 95023. (408) 
637-0753 . 
Circle 529 on inquiry C.3rd. 

No More W altlng 
If you 're tired of waiting 

for your printer. plotter. or 
other peripheral to finish its 
job so you can get back to 

your computer. the Micro­
cue may be what you've 
been waiting for. Microcue. 
a programmable Z80-based 
first-in. first-out (FIFO) de­
vice. accepts data from 
your computer and drives 
the primer from its own 
memory. freeing the host 
computer for other chores. 
A multiport Microcue can 
connect multiple printers 
and computers and select 
between them from swit ­
ches cr software control. 

Apple Cat II 
The Apple-Cat II is a 

large-scale integration (LSI) 
modem that converts your 
Apple II or II Plus computer 
into a functional tele­
phone. complete with a 
handset. It can automati· 
cally answer. dial, re-dial. 
and disconnect a tele­
phone call. Both Baudot 
and ASCII code are com­
bined in this single add-on 
product. For the deaf and 
hearing impaired. a special 
45.5-bit-per-second fbps) 

The Mcrocue SP has serial 
and parallel ports and can 
convert from one ro the 
other. 

In addition to buffering. 
all Microcues are down­
load-programmable. which 
allows for poll and select. 
code conversions. data fcr· 
marring. modem operation. 
and interfacing to other sys­
tems. Present models have 
from two to eight ports and 
I6K to 32K bytes of mem· 
rny. Prices start at 5299. 
Contact Microcompatible. 
POB 7624. Atlanta. GA 
30357. 1404) 874-8366. 
Circle 530 on inquiry card. 

Baudot·coded Weitbrecht 
modem is provided for use 
with teletypewriters fTTYs) . 

Data-transmission rates 
range from 50 co I 200 bps. 
Software is supplied on a 
floppy disk. A separate RS· 
232C serial port is pro­
vided. and the Apple Cat II 
also offers a 26K-byte 
mem01y·storage area and 
sof tware controls that 
assure the accurate trans­
mission of data. 

An optional program 
chip provides compatibility 
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with many languages and 
operating systems. includ­
ing BAStC. Pascal, and 
CP/M. The Apple-Cat II 
costs 5389 and is available 
from authorized Novation 
distributors. Concact Nova· 
tion Inc.. 18664 Oxnard 
St., Tarzana, CA 91356, 

(2 1~' 996-5060. 
Circle 531 on Inquiry card. 

SO-Column 

PET Adapter 


Execom's 80-column 
adapter. circuit board, and 
ROM combination lets you 
switch the Commodore 
PET's 40-column display to 
an 80-cotumn display from 
the keyboard or through 
program controt. The kit 
contains a dual 24-pin 
socket. a circuit board that 
replaces the existing screen 
programmable memory, 
and an 80-Column refer­
ence RO'v1 that plugs into 
an expansion slot 

The circuit board and 
ROM combination is de­
signed for the 2CXX), 3CXX), 
and 4000 series of 
PET/CBM computers that 
are designed for version 3.0 
or 4.0 BASIC but do not 
have a video-display or a 
display-controller chip. The 
kit costs S275; Execom will 
install the adapter for an ad­
ditional S75. An optional 
board that allows the ROM 
to be used with any other 
2K-byte ROM in any expan­
sion socket is available for 
525. For details, contact Ex­

ecom Corp., 190 I Polaris 

Ave.. Racine. WI 53404. 

1414) 632-1004. 

Cfrcle 53'2 on Inquiry card. 
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Z65: Database 

Processor 


The Z65 Database Pro­
cessor is an applications de­
velopment cool for the 
Apple IL It consists of a ZOO 
microprocessor. a 6502-to­
zao software interface, 
and a Z80 implementation 
of the MOBS dacabase­
managemen t program. 
which Is based on an ex­
tended -network data 
model. With the Z65, all 
applications development 
is performed within the 
Apple disk operating sys­
tem using Applesoft BASIC. 
Database manipulations 
are handled by the ZBO. 
which increases the 6502's 
speed. 

With documencation. 
the Z65 package is avail­
able through a single-user 
license for s1600. Without 
the zao card, the Z65 soft­
ware costs s I 500, includ­
ing documentation. Man ­
uals can be purchased sep­
arately. For details. contact 
Micro Data Base Systems 
Inc.. POB 248. Lafayette. 
JN 47902. (317) 448-1616. 
Circle 533 on inquiry card. 

MISCELLANEOUS 

Video Attributes 

Controller 


The CRT 802 I Video At­
tributes Controller (VAq 
works in conjunction with 
a character-generator ROM 
to provide video attributes 
and graphics for a display 
screen. An n-cha nnel 
MOS/LSI (metal-oxide semi­
conductor/large-scale in­
tegrated) circuit, the 802 I 
processes and serializes 

parallel data from the char­
acter generator for direct 
connection to the video in­
put of a display-screen 
monitor. Attributes are 
added to alphanumeric 
data as you choose. The 
8021 features both field and 
character attrfbutes graphics 
modes. a 20-MHz video 
shift register. cursor, and 
separate dara and attributes 
latches. Attributes include 
reverse video, character 
blink and blank. underline. 
and strike through. For 
more details. contact Stan­
dard Microsystems Corp., 
35 Marcus Blvd., Haup· 
pauge. NY I 1787. fS 16) 
273-3 100. 

Circle 534 on inqufry card. 


Patch Set 
Monitors Line Slgnals 

Syzygy·s RS-232 Patch 
Set is a handheld device 
that connects inline with 
an interface cable, ter­
minal, or modem. De­
signed for engineers and 
field-service personnel 
working with custom or 
nonstandard interfaces, the 
Patch Set's two 26-pin 
headers and jumpers per­
mit line monitoring and full 
configuration of all 25 line 
signals. This lets the user 
completely define the con­
figuration by means of 

jumper cables. The unit 
does not affect communi­
cations and is transparent 
co the line. 

About the size of a busi­
ness card, the Patch Set 
conforms to RS-232C stan­
dards and comes with ten 
2-pin. four 3-pin. and one 
4-pin jumper assemblies. 
The RS-232 Patch Set costs 
s1 I I . Contact Syzygy. 256 
West San Bernardino Rd ., 
Covina. CA 91723 1213) 
332-3320. 
Circle 535 on Inquiry card. 

Fllpper Fllps Slgnafs 
A software-controllable 

switch that lets you switch 
voltage signals with simple 
software commands. the 
Flipper can be used be­
tween alternate video sig­
nals such as chose gene­
raced by the Apple and an 
80-column video board. 
The device plugs into the 
game port on Che Apple 
and makes use of annun­
ciator output zero !ANO) . It 
allows unobstructed use of 
all the remaining functions 
for game 110 by providing a 
parallel game 1/0 connec­
tor. 

The Flipper has two RCA 
phono jacks for input and 
one for output. and it can 
be arranged to have one 
jack for input and two for 
output. The board drains 30 
mHliamperes when the relay 
is energized. The Flipper 
costs SSO and is available 
from Aurora Systems Inc.. 
2040 East Wash ington 
Ave.. Madison, WI 53704. 
j608J 249-5875. 
Circle 536 on inquiry card. 
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Remote Transmitter Controls AppJlances 

Dynamic Memory Board 

The Cl-6800-2 dynamic­
memay board for the Ex­
orcisor I and II and Rock­
weH lncernaCiOnal's System 
65 plugs drrectly inco exist­
ing Exorcisor connectors. 
Available in I6K-. 48K·. 
and 64 K-byte configura­
tions. the board allows 
maximum processor 
throughput with the use of 
hidden-refresh control logic 
onboard. Data-access time 
is 225 nanoseconds (nsJ 
and cycle time is 400 ns. 
which allows the board to 
operate as a scatic pro­
grammable memory at 
clock rates in excess of 
1.5 MHz. For 2-MHz opera­
tion. the board can be con­
figured to use a cycle-steal­

ing refresh operacion. 
Onboard memrny-select 

is available in 4K-byte in­
crements co up to 64K 
byces of memory. Another 
feature is onboard even 
paricy with output jumper-
selectable to the system 
bus as a pari[)' error or non­
maskable interrupt. The 
board's power con ­
sumption is under 7 watts. 

Prices range from 5475 
for the 16K-byte by 8-bit 
version to s5 7 5 for the 
64K-byte by 8-bit version. 
Contact Chrislin Industries 
Inc.. 31352 Via connas 
# 102. Westlake ViJ/age. 
CA 91361. !213J99 J-2254. 
Circle 537 on inquiry card. 

The BSR System X· 10 
Model TR274 remote tele­
phone transmitter is a por­
table. calculator-size trans­
mtter that is used in con­
junction wich a personal 
computer and your tele­
phone. With the TR274. 
you can control any lights 
and appliances thac are 
hooked up to your base sta­
tion from any telephone. 
anywhere. The TR274 

works with answering 
machines as well. The 
transmitter must be used 
with the TR270 telephone 
responder/controller. The 
Model TR274 relephone 
transmitter costs S29.99. As 
a set. the TR274 and the 
TR270 cost S99.99. Con­
tact BSR Ltd.. Rte. 303. 
Blauvelt, NY 10913. j91 4) 
358-6060. 
Circle 53B on inquiry card. 

SOFTWARE 


Pa,kage of Mysteries 
The Applied Mysteries 

Package consolidates the 
information in H. C. 
Pennington's TRS-80 Disk 
& Other Mysteries into 
easily understood con­
cepts. The package in­
c I u des disassembled 
listings of bootstrap 
loaders wirh comments. 
descriptions of encoding 
methods that render 
floppy disks difficult to 
copy, a utW[)' program for 
viewing a file's device­
control block. and pro­
cedures for disassembling 
system files. The Applied 
Mysteries package 
!booklet and floppy disk) 
costs 517 .95, plus S2 
postage. Contact Applied 
Softwares. 4 3 I 6 Vermont 
Court, Virginia Beach, VA 
23456. 
Circle 539 on Inquiry card. 

Print Dia gr ams 
of Your Projects 

The expanded PMS-U 
project-management sys­
tem has the abili[)I to pre­
pare net-change reports 
that compare the current 
stacus of a project to a 
previous status. In addition 
to critical-path analysis. 
data-management, and re· 
porting capabilities. PMS-II 
can calculate gains and 
losses that can be dis­
played in both calendar 
and net working days 
format. Accommodating 
more than 1000 simul­
raneous accivities for each 
project PMS·ll can calcu­
late a critical-path schedule 

based upon a three- to 
seven-day week. while 
omitting holiday periods. 

PMS·ll will operate w ith 
any microcompucer run­
ning under Digital Re­
search's CP/M 2.2 operat· 
ing system and Compiler 
Systems· CBASIC 2.07. 
Two 8-inch disk drives and 
a l 32-column printer are 
required. PMS-II costs S995. 
Contact North America 
Mca Inc .. Suite 240. I I 77 2 
Sorrento Valley Rd .. San 
Diego. CA 92 I 21. 17141 
481 -6998. 
Circle 5~ on inquiry card. 

Level fl COBOL 
Mainframe applications 

programs written to ANSI 
74 COBOL scandards can 
now be transported to 
microcomputers with 
minimal conversion thanks 
to Micro Focus Inc's Level 
II COBOL. The easy-to-in­
stall language fully meets 
the specifications sec forth 
by the American National 
Standards lnscitute (ANSI) 
for Level II COBOL mod­
ules. including nucleus. 
table handling. sequential 
110. relative and indexed 
110. interprogram com­
munication. and sort/ 
merge operations. 

Level II COBOL is avail­
able for 8086-based com­
puters and any compucer 
wich a C language com­
piler, such as the 28000, 
the 68000. and the 
PDP- J I . Contact Micro 
FOCUS Inc., 160 I Civic Cen­
tre Dr.. Santa Clara, CA 
95050. 14081 496-0 J 76. 
Circle 541 on inquiry card. 
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What's Neww1 

Get In Synch 

Synch is a 2780/3780 
IBM binary synchronous 
software communications 
package for the Radio 
Shack TRS-80 Model II. 
Emulating 2770-, 2780-, 
and 3780-type bisynchron­
ous work stations at data 
rates of up to 9600 bits per 
second. Synch supports 
transparency. buffer ex­
pansion from 128K bytes 
to 5 I 2K bytes. space com­
pression. RV/ fprocessor in­
terrupt). and multipoint cir­
cuits. Synch provides Jow­
cost RJE (remote job entry) 
capabilities and automatic 
features that allow up to 
100 files to be arranged for 
unattended operations. 

Including documenta­
tion, Synch costs SSOO. 
Contact Westico Inc.. 25 
Van Zant St., Norwalk. CT 
06855. j203J 853-6880. 
Circle 542 on inquiry card. 

Oulc·N·Easl 

Program 


Development 

The Ouic·N-Easi pro­

gramming system ties to­
gether formatted and 
edited data entry with pro­
cessing, printing, and file· 
handling capabilities in­
cluding index-sequential, 
sequential. and random­
access methods. The sys­
tem features a screen 
builder. parameter-driven 
content editor. an inter­
preter language, and a 
print-format handler. 

Ouic-N-Easi will oper­
ated with most CP/M, 
280-based microcomputers 
with a minimum of 48K 
bytes and one disk drive. rt 
costs S395, including a self­

502 M~y 1982 <i) BYTE Publio tlol\s l nc 

teaching guide. reference 

manual, and reference 

card. Contact Standard 

Microsystems Inc.. 136 

Granite Hill Court. Lang­

horne. PA 19047. /21 5) 

968-0689. 

Circle 543 on inquiry card . 


Communications 

Software 


for Osborne 

The Micro-Link com­

munications package is de­
signed exclusively for the 
Osborne I 's video-display 
screen. It uses t he 
Osborne's RS-232C port 
w ith a standard modem to 
communicate over tele­
phone lines with other 
computer users as weH as 
w ith computerized bulletin 
boards and information­
retriev al seNices. One such 
service. The Source. has or­
ganized an electronic mail ­
box for members of the 
Osborne Users Group. Ori­
ginate and answer modes 
as well as full- and half­
duplex operation are sup­
ported. Operating at 300 
bits per second (bps) . 
Micro-link allows files to be 
transmitted in character. 
line. or memory-block pro­
tocols. Files can be pre­
pared in advance and 
transmitted aucomatically, 
and a complete two-way 
record of communication 
can be recorded in mem­
OIY and on disk. 

With documentation 
and software on disk. 
Micro-Link costs 589. Con­
tact Osborne Computer 
Corp.. 26500 Corporate 
A v e.. Hayward. CA 
94545, {415) 887-8080. 
Cirde 544 on inquiry card. 

Mlcrollne 
Graphics Package 
Okidara's all-points ­

addressable graphics soft· 
ware package lets you 
create flowing lines and il­
lustrations with any Micro­
line printer. Each dot in the 
60- by 66-dot-per-square­
inch field is under your 
control. A software algo­
rithm. supplied on floppy 
disk, lets you translate data 
displayed by an Apple 
computer into parallel data 
that can be used by the 
Microline printer. The 
Apple displays data in a 
280 by 192 dot format, 
and the software sets it up 
proportionally for printing 
on a one-to-one basis. 

The package consists of 
two programmable read­
only memories (PROMs) 
and a floppy disk. It's 
available for the Microline 
Models 82A and 83A for 
s 100 at local dealers. As a 
standard feature on the 
Microline Model 84. the 
package provides a 72- by 
72-dot-per-square-inch for­
mat. Contact Okidata 
Corp.. 11 J Gaither Dr .. 
Mt. Laurel. NJ 08054 . 
Circle 545 o n inquiry card. 

FORTH 

Source Code 


A variety package of 
FORTH source code con· 
raining many previously 
unpublished FORTH defini­
tions is available on an 
8-inch disk from Timin En­
gineering. The package in­
cludes data structures. soft­
ware-development aids, 
string manipulators, an ex­
panded 32-bit vocabulary. 
a screen calculator. a typ­

ing practice program, and 
a menu generation/selec­
tion program. Also provid­
ed are examples of recur­
sion. < BUILDS. ..DOES> 
usage, output number for­
matting, assembler defini­
tions. conversational pro­
grams. 100 screens of soft­
ware, and 100 screens of 
instructional documenta· 
tion. The screens can be 
used with Timin FORTH or 
any other FIG {FORTH In­
terest Group) FORTH. 

The variety package of 
FORTH source code costs 
S75. Contact Timin Engi­
neering Co., Suite E-2. 
9575 Genesee Ave.. San 
Diego, CA 921 2 1. j714) 
455-9008. 
Circle 546 on Jnqufry card. 

Entertainment 

Products 


Arcade Machine. Red 
Alert. Track Attack. and 
Midnight Magic are four 
new enterrainmenr prod· 
ucts from Broderbund Soft­
ware. 

Arcade Machine lets you 
create arcade games for 
one .or two players, featur­
ing monsters. sound ef­
fects, automatic scoring. 
fast loading, and automatic 
boot to a title page with 
your name and your 
game's title in large graphic 
Jerrers. 

Red Alert requires a joy­
stick, which helps you 
w ield radar. ack-ack. and 
rockets to protect your 
base against an alien men­
ace. Track Attack is a fast­
pac ed, high-reso lution 
game with color graphics. 
large-scale animation, and 
three Crain-robbery scenar­



What's Neww? 

ios from which to choose. 
The Midnight Magic high­
resolution pinball game has 
dual flipper controls. upper 
and tower playing levels. 
and a host of other effects. 

The products range in 
price from s29. 95 to 
S49.95. Each requires a 
48K-byte Apple II with 
DOS3.2 or 3.3. For details. 
contact Broderbund Soft­
ware, 1938 Fourth Ave.. 
San Rafael. CA 94901. 
14 l 5) 456-6424. 
Circle 547 on inquiry card. 

Depreciation Planner 
Designed for the Apple 

computer, the Deprecia­
tion Planner keeps crack of 
depreciable assets for ac­
counting and tax-planning 
purposes. Incorporating 
both pre-January 198 1 de­
preciation methods and 
the new post-January 
1981 depreciation meth­
ods. the Planner auto­
matically calculates currenr­
month depreciation. year­
co-date. and life-to-date 
amounts. A modeling fea­
ture lets you experimem 
with all forms of deprecia­
tion for each asset. Lists of 

items potentiaiy eligible for 
investment tax credit in 
each fiscal year can be 
printed. as well as a depre­
ciation-projection report 
listing current and follow­
ing-year depreciation for in­
dividual assets. The Plan­
ner can provide a printed 
list of assets in five formats: 
rag numbers, location, de­
preciation type. deprecia­
tion method. and asset life. 

Contact Dakins Corp.. 
7475 Dakin St.. Denver. 
co 8022 l , j303J 426­
6090. 
Circle 548 on inquiry card. 

HP 83/85 

Fiie Manager 


The Hewlett-Packard File 
Manager Software Pac 
gives owners of HP 83/85 
computers electronjc rne­
management capabilities. 
The File Manager lets you 
create your own forms for 
entering data into the filing 
system. Data can be up· 
dated. searched. sorted. or 
even translated to a string 
data file for use with other 
software packages, such as 
Visicalc Plus. O ther fea-

TEST YOUR 


E.Q. 
(Economics Quotient> 

Write for a free booklet. 
·Economics:· 
Pueblo. Colorado 81009. 

tures include report and 
graphics capabilities. built· 
in error trapping and 
recovery rou[ines, and 
comprehensive data­
integrity checks. Each File 
Manager file can contain 
up to 1CXXJ forms; each 
form can contain up to 

I000 alphanumeric char­
acters. 

The HP 83/85 File 
Manager Software Pac is 
supplied on 5 l/.i -inch 
floppy disks and isavailable 
for S200 at local Hewlett­
Packard sales offices. • 
Circle 549 on inquiry card. 

Where Do New Products Items Come From? 
The information printed in Che new produces pages of BYTE is 

obtained from "new product" or ··press release" copy sent by the 
promocers of new products. if in our Judgment che information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly soHcit releases and photos from manufacturers and sup­
pliers co this marketplace. The Information is primed more or less 
as a first-in first-Out queue, subject to occasional priority modifica­
tions. While we would not knowingly print untrue or inaccurate 
data. or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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The American Economic System. 

We should a ll leam more about it . 
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PRINTER SOLUTION 


Handsomely cralled o I hea vy-duty ' . Plexig las 
Permils easy convenien t storage ot pape1 
cnec s. 1n•o ice lorrus. plus dirP.cl leed lrom shell 
or sur I ace below A ~ro9rams Un/1m1Jed exclus.vc' 
Regular Size . . . . . . S29.95 

13" • 1~· IEpson MX·BO. Ok1data u82. u83J 
large Size . . . . . . . . . . . $39 95 


13" ' 17" 1Epson MX -100. Ok1Mta uM~ 

X·Larqe Size . . . $59.95 

Clncludes Shell~ 13· • 22· 1Da1aroyal Paper f•qerl 

Op110nal SMll SIUS 


~PROGRAMS 
':J' ·~ UNLIMITED.. 
~ COMPUTER CEMTEF\S 

800-645-6038 In NY 516-997-8668 

Cir cle 345 on Inquiry card. 

ff.:~ w Scotcli 
DISKETIES 

Wr ite for .,.... 
70 comploto 1111.SAVE 400/ 

5 1/ 11 Scocifv soh . Prico/1 0 
/4 100116 sector 

#744 1 sidolsgl dom .. . .... , ... $26.70 
#7440 1 oldoldbl dens .... . .• ...•. 31 .20 
#745 2 sides/dbl dons .. ... , ...•. 38 .40 

Spocl!y soh8 /1 

or 32 sector 
11'740 1 sl do /sgl dons . ... . .. , , . .. 27 .30 
11741 l sklo/dbl dons .. .. ....... .. 35.80 
#743 2 sides/dbl dens . ...... , .. , 43.60 

CHECXS - VISA - MC - C.O.D. 
131 31 777· 7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores. Ml 48081 


Authurl1.9d Dhltrh.dor 

l:nt0fm1Uon PrOc:ft1tln9 Pr0duc:t1 
 3NI 

Clrcle 244 on Inquiry card. 

Al\ AHTIC CA81NE1' 
P.0. 80:11 1QO, 
W.tlll1m1por·1. 
Meryllrlid 211tS. 

Design Line 
Micro Work 

• A ruge or work•t1Uonadulgn1 ri 1pedtlully ~o nouu 
• rJ mlcro-i:ompll'lera. 

• 011tvere:U h H Yll)' p1ckea. Fn Hl l~1H1mbly lorm 
no•dln.g.l) ~ ~ • p;'lltli;!ll e'60WdriVff jnol;J 8 f•w mlf'l1,1lt1 Qt 
yovr 11me ID HH.n".t>.lt.. 

• M1nu11c1 	 &dUom 1" • 11 wood par11c1e.t101rd !h1t rt cea 
wn n.rd·WH1lng me11mln• ..,•neer, In .alUtat 01lc or 
W1l n1,1t. 

DEALER~~ 1llSTIU8 UTOR PFllCU OH REOUEST 
FOR "'ORE INFORMATl¢N WRITE al CALL 301·~2UIOO 

Clrcle 33 on Inquiry card. 

SUPER E-Z80 KIT 
64K·Z80A·CP/Mn" Compa1ible 

Micro-Compute r 
f'eari.wes: Z60A CPIJ-t'TC and l'Ul • G4K 
Dynamic Ram • 4K Monito r EProm • S4 Key 
Knyboard tOe1achable l • J Fully Buffered 
S.100 Spaces • lnl er~ra1ed Circuil Sockets • 
RS232·C Asynch. Modem Con tro l (Program­
mohle llaud Ra1el • Composi1e Video • Cf'IM"" 
Ope roling System Comp<1lible • Epson or 
Cen trunics Prinle r Compmiblc Porallel Porl 
• 8272 f loppy Controller Device· J N O and 
3741 Comp • 8" &. 5 '1.'' Drives - up to 4 
Orive• • Z80 l'rogramn1ing Card • A>­
Sflmbly lnstruclions • Momlor Lis ting • 
llloc:k Diagram. 

PRICE: $1195.00 

TERMS: Certified check or 


money Qrder 

fT#>s He•. lodd Sales Tail 

KIT-80 INC. 
1'560I t.8 J Fw~. • ,,. ·quite. T us :".5 150 

• 800-527 · L59 l 

' "' Tndcrnarlr. of Oig>tal Rcsurch 

Circle 230 on Inquiry card. 

THE 

MISSING LINK 


~ $249~~ 

Adapt IBM ET50. 60. or75 toApplell 01 111 

with ou r Missing Link for word proces.sing 
qualtty Oulpu t. 
• Does: nor oft ·1 l"t04mal lyDewr11 e1 r:pefa11on 
• T~1)e1.w 11er s1111 ~ llhe<J f('lt 18.M 1n:wice.,'1htu:c con 

ltDC~ 

• k"lt("flrite 15QIL1te s: 111. c: Apple tru m 1r1c l)1J(.-w11tl~ 

S•••! u.... rt111 l~'tye .JL..l 1n Vl.:iv •900 BYlE 
Ched< with your loc.al Apple dealer or to 
Ofder cal: 1 -800-845-2712 (1n S.C .. call 
, .aoo .922.552a1 
It \'OU n@oed .....'17d p1CCCS$11"19 50f1wa re w e Oller 
MrinoScru,.er " rwo r,ier5-i005 Beg1nrw:r S.9!). 
A<lv;)'l(;ed Sl95 

lri]~~r,~~~s 
C.OlJMBl.A. SC '9.1!JO ~ IB03J ~·0&""1 

Circle 89 on Inquiry card. 

PERSONAL 

COMPUTER SOFTWARE 


for 

EXECUTIV ES and MANAGERS 

• l\'amel Address/Kev Information 
• Personal Schedule· 
• Corporate Schedule 
• Document Tracking 
• File Indexing Schema 
• Tickler File 
• Questionaire Tabulat ing 

Any three for Sl50 · All seven for S250. 
Functiona l. well engineered soitware in 
lhe Pascal programming language for 
Apple II and TRS-80 Model II com· 
pu ters. 

SOFTWARE CONSULTING SERVICES 

901 Whllllar Drlva. Allanlown. P1. 18103 


[2151 797-9590 

ATT. Martha Clchelll 


Clrole 383 on Inquiry card. 

RS·232 PROBLEMS? 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
N SERIES WITH ANY RS·232 INTER· 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LIN ES: TR ANSMI T DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY , CARRI ER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE· 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 61342 

Circle 37 on Inquiry card. 

Enltlla>•tr K•I 68.00 Al•r. !00 16K 110 00 
l'to~ronimorKll . 56 00 AWUOO HK J5 9 00 
ComITTu nl c>lorK 1I J?O 00 Alo,ro 410 Cas•el" 80 00 
MJc101oll Basic 12 DO Alaii 810 1M1t •&O OQ 

ALL ATARI SOFTWARE 20% OFF 

Plus Loads D1 3rd Party Sollware! 


VOTRAX TYPE'N'TALK: 340 .00 

ALSO EPSON & CENTRONICS PRINTERS 


ZENITH & TELEVIOEO TERMINALS 


BBi Mail Order is a com1>any made up ol com· 
pu1er professionals. We are able 10 provide 
low prices as well as technical suppwt Give 
us a can arid find Old why we cons•der 1he 
A1ar1the best home computer on the market 
1oday. You won't be d1sapo101ed . 

BBi Mall Order 
SC!e:tr.a1t1..rig "" Aldlt liO'T'C C0tnl)u~er5 

PO Bo• 36~ 
N~w 1o n h1gf\laM~ l\tA OlHi i 
161 7) ~64 3080 

Circle 42 on Inquiry card. 
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Swl Adaplet C.~1 ...- ........... ..... .... .. _ ,_,_,_,., Sll. 

iP1r1.'Jel Adt;;:lt•CGf• _,,....,..,_.,._,,,_ ..,_,,,._,,,_ .. ,,_.. S.·40 . 

Stv.qaJI SABGl .R ···- · ··-···-··-···-· ·· -····-"·-···~·.... S•55. 
f•'• '-"odt o 9"2C - ···-·"-... - ...-··-···-··---··-· s 750.. 

End~~~~!o8e1!t~~:~: ...._.,.._.,,._,,_,,.,. i 65(1. 

Z·80A CPU .....- ...-~ $5-5C 4154 IRAMCNc1 -- Ste.OD 

Z·BOll ere -···- :UM:! 27 Ui EMOr..1 -·-·· l~.50 


e MICRO SPOT ELECTROMCS 
u.:m ea.w..·a..s11:e12 
W•-.~.CA~~ 

l11 4 )i9'1-0la2 

f[RM5' 

llr• .Jla'f!!'Wl,I C" C 0 .D "-;ID S~. tcuJM I <-'!Kiii ~ aw OM 
.....,.. •:r Chleli 'lot.... ~ra.-. ~~ ~ s.s ~ ""° 
Alf!dl'l;ICNl' (lll 'ICl'rD.ll'Dfdlr. C.at!.~ .~&1\ H.ll l lliL 

Circle 27-4 on Inqu iry card. 

http:W�-.~.CA
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IBM and APPLE COMPATIBLE BOARDS! 

STB-80™ APPLE VIDEO BOARD 


FEATU RES:
* 24 x 80 Di splay
* Direct Key board Entry fo r Lower Case ands25g 
 Speclal Characters 

ASSEMBLED * Line Graphics 
& TESTED * Software Screen Switch to Standard Apple

* Emulates all Bas ic Screen Fo rmatti ng 
Commands 

SOFTWARE * Compatible with PASCAL & CP /M
* Software Controll able Inverse Video by#1 DOS TOOL KIT PAT CH DISKETTE 

Character & ScreenTh is patches the APPLE EDITOR & ASSEMBLER for use with the STB-80. 
$24.95 

#2 APPLE WRITER PATCH DISKETTE 
This patches the APPLE WRITER WOAD PROCESSOR package for use with 
the STB-80. $24.95 

APPLE MEMORY EXPANSION BOARDS 

STB-16TM 16K BOARD 


* Assembled & Tested
* Increases 48K to 64K
* Compatible with PASCAL. CP/ M DOS 3.3. 

PILOT. COBOL. FORTRAN. VISICALC. INT. 
BASIC. APPLE SOFT BASIC. etc.

* Easy to Instal l. Pl ug in and Go. No Cables. 
64K A &TNo ch ips lo Remove * Assemb led and Tested* Expandable lo 64K * Uses 64K RAMS* Four STB-16's on one Cards139 * Software Bank Selectable 

16K A & T * Compat ible with 16K RAM Card Software 
[64K UPGRADE FOR STB-16 IS S1B91 * DOS 3.3 Su pport Di sk FREE with Purchase 

STB-64™ 
64K BOARD 

STB DOS 3.3 SUPPORTSTB-128™ 128K APPLE BOARD 
MULTI-PURPOSE MEMORY BOARD & DISK EMULATOR PROGRAM DISK

* Disk Emula to r (1 STB-128 or 
2 STB.-64 Req)* 128K of Expansion Me mo ry * Disk "Cache" (1 STB-128 or* Inc ludes DOS 3.3 Support Disk s54g 
2 STB-64 Req)* Eight STB -16's on one Card 12BK A & T * Fas t Basic Loa der * Processor Port for Direct Access 

[FREE wilh STB·64 COMING SOON: VISICALC * Memory TesterControl 
EXPANSION SOFTWARE * DOS Relocater {Free BK for Basic) or STB-128)* Uses 64K RAMS * Picture Flipper/Saver 

IBM PC MEMORY EXPANSION BOARDS 

* Expa nd Your IBM to 256K UsingPUT UP TO 256K ON LINE 

On ly one Slo l.IN YOUR IBM P.C.I * Ava ilable 1n 64 . 128. or 192K Sizes
* Easy o lnslall. Use in Any of the 5 

64K - s399 [STB-164) Expansion Slols 
128K - 1649 (STB -11 281 * Mounting Bracket. Included or 

Secure. Rel iable Operation192K - s799 (STB-11921 * Parity - All Three Models 
All ASSEMBLED & TESTED Support Parily Error Testing 

EXPANSION KIT TO GO FROM 64K * One Year Limited Warranly on all 
TO 192K IS $450 Boards 

IBM PC TM Of 19 CORP. APPLE AH O APPLE WAITER TM OF APPLE COMPUHRS. CP/M TM OF DIGITAL RESEARCH COM PUTERS IS PROUD TO BE ANNOU NCED AS THE NATION AL MAil ORDER 
0161TAL RESEARCH. UISICALC TM OF ~ISlcaRP . OUTLET FOR THE FINE LINE OF S.T.8. "SIMPLY THE BEST" BOARDS. 

TERMS: Shipments wil l be made approximately 3 weeks after we 
receive your order. VISA. MC. cash accepted. We w ill accept coo·sDigital Research Computers

(OF TEXAS) with a $75 deposit. Balance UPS COD Add $4.00shipping. 
P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271 -3538 USA AND CANADA ONLY 

'TRADEMARK OF DIGITAL RESEARCH. NO T ASSOCIATEO WITH DIGITAL RESEARCH OF CALIFORNIA . THE ORIGINATORS OF Cf>M SOFTWARE 



Proce:i"S.Dr lnturh1ce 1nt•o;)iice-s !he Ci' r tr id~ll.'I Ou;k C.on­
l!oUer ror lht!' 'S- 100 ou; C:mt·gurJ01!! to· · 2 ~cw• 
?J 1 ~ .and ::ia.:.o 1ype dl~~ 1Jr1v~s (I 25 · 10 ~'1tty:~ pl!" 
e1·rv!t COmt)"!ll! .,.,.,1n ;:P \\ " CB IOS OtSi. ICrnUlle' 
tJ1agnosh-t:S Jn:J Je·:-hm c:J t!!IJruJI :t1•1Y cC.5~ $~9:i 00 

,IJ AIJJI only 52, 00 Iii" S~oc iolw·
I
;:: ::;~rr1a7~nco ~ or:~!r~~~'~G~~ 
• c0>1 ,.., can 1ur 111 01301az1 
1tlord - . ., 

Proc•nor lnlt1taces .l nc P 0 Dor l5.U. Em G--o- ..e .'.' )J1:?2 
,,q 185 12.15 

Circ le 343 on Inquiry card. 

SCA SUPER-BUYS 
SlDOO MIJlt OtOe:i HAN()UNGISHIPPIHG S~!iO 

UP$ AN'f'WH(fl'( I'll C(WJIH9CJN., US 

1982 BUYERS GUIDE 
NOT JUST ANOTHER 

CATALOGUE BUT A FREE 
BUYERS GUIDE 

" OF THE FUTURE " 
1. U Hf ·V HF CONV EASION KIT. 

;:::..~~~;..'...~~:.;=: sl 19 : 
f!I , ~ COll'lptlt'ltnSl\'I Dt'OtBIJU Ind IC.I'll · 

tt'O''C,, OOQf'lj layod. moonf'llgl)'ld-l"took-up 
111DO!ans.. parts. Ill, Ond cmambfy Qnl] Sil~· 

up ~"~ "I' p:,rt1 ai• lnO.rs,rQI 

""""00°"'!2. NE WZ ENITH ZVM· l2 1 HIGH· 
LEGIBILITV CRT MONITOR . fta· $11 7 .. ~ 
l'!JH t2 gHn Of\OSPhOI CWT_ W.ftl t ~ l,U\.z 
l!onc7W'lant 40 or 80 Cfta'oe1.. ~ on 
°'*1!0t rwiJ~s.ff.«l.otit f-~ COn)pCt.Olt 
~ !O·eokmn ~le oordl. eH: 

OUTSIOE CAl 80¢·8~·8660 
INSIDE CAL (714) 527 -255• 

SC R ELECTRON ICS INC. 
VISIT 0UR "EW SUPER CfNTER 


5303 Lincoln Ave.. Qrpie;,;. CA 90630 

P.11 01 CH!CK. M 0 , VIS A MIC 


Circle 373 on Inquiry card. 

Co1or Compu1e1 4K 
$310Model 111 l 6K 
w/ 16K Ext Basic 
$459

$839 
Mode l 11 148K 

w/32K Ext. Basic 
$525 

2disc & RS232C 
$2059 
BUY DIR EC T. These are jusl a lew of ou r greal 
o11ers wfllth Include Prinlers. Modems. Com­
pulers, Peripherals, Disc Drives, Soft ware an d 
more. Cll llTO LLFll EE t ·800-J•J·8t2• 

Wa h•.. tho lowest 
pos•lble fully 
win1nta:ed pr ices 
an~ a lull comple me nl 
o1 Radio Shoe k Sottwm. 

~ 
W1i1c lor yoor plus
lree c.ataloq 

2~A Greo t Aood 
UMle,on. MA 0 "60 
617 . - • ,,9] 

Circle 98 on Inquiry card. 

PC/FORTH 

Comple1e FORTH program developmenl •ystems 
lor the IBM"' Per.anal Computer. Packages 
incl11de interprcter/compilttrv; ithvi• t11ol memory 
mono.gement , li ne ed;to.r, cu,,torn sc reen editor, 
ouembler, decompile r, u,ilit ie1. file ond reco d 
occess modules, ond mon.y demonstrolion pro· 
9roms. 1 00 page user manual ~I 00.00 

Floot in9 poin t ar1thme1ic exrem-ons o nd cron 
compile< ovc ifcble ol odd;1ionol tosl. 

Reedy to run under PC·OOS o• CP/M.8 6" 
S1 ondolone ven.iM ovo;loble 1oon. 64 kbytes 
RAM end two disk drive1 recommended. {ISM 
il o regi~1ered lrademork of lnlernorionol 
Busineu MothinesCorp CP/M ;, o registered 
,rademark of Digilol Re1eorch, Inc.] 

Laboratory Microsystems 
4 147 BH lhovon Stroot 
LOI Angelos. CA 90066 

12131 306-7412 

Circ le 233 on Inquiry card. 

Sprint 68 
Microcomputer 

Circle 4:>8 on Inquiry card. 

5 Y." Floppy Disk Dr ives 
(Single side-single or double d ensity ) 

TANDON Mod el TM 100-1 i$219.95 ea. 

CDC Model 9~09 f 
2 o• more - $21...95 ea." 

Floppy D" v" Powe r Connector K.11 . $2.00" 
s•1," Mern0<e• Floppy O.sks • s1n111e s1oe soil 
seclor ' single or dot)ble d-ensi1 'r' - eox o• 
10 .s2e.oo· 

CALL NOW - TOLL FREE 
800-824-7888 all slates except CA. 
800-852-7777 lor CA residen1s. 
Ask ror Operalor ::99. 

MC/VISA or C.O.D. with cenilied check 
or money order. Kansas resident s add 
3% sales tax . 

' Ptus shipping 
F'or into caJI: 3 16-683-9225 

3 16-685-9445 

~=-923 Long fellow Slreet 
Wichita, KS 67207 

Circle 178 on Inquiry card. 

~ DESKTOP 
~ •. VIDEO-PRINTER STAND 

Get 1ne Oona l11s ot spocuJ/1,.txt compuror 
lurn1rure at a frac tion of the cost . 

• Keyboord sl ides under TV Increasing 
work space. (Work$ ,he $a me with printer , 
disk drives, and other de•ices, or lanl o ld 
poper.1 
• For use on your present desk or tab le 
• Pieces all compo nen1s et your lingerlips 
• Designer styling, stur dy m elal co nstr ue · 
tion in Black o r Beige 
• For use w i1h most micros and p1inte rs 

Dim~ Hl'!/1" • 12 ' ' • 6~4 " lnt 1od l1c 1ory Poca 
S~ndC K ot MO$39.95 ea. Including $4.00 

Fla . add•% Shipping & handl ing 

Ad 11anced P.O. BOX 5001 
£·5 E'FFORT-SAVER HIAL EAH, FL 33014Products . Inc. 

Circle 6 on Inquiry card. 

CROSS REF. PROGRAM 

for 

MBASIC & BASCOM 


Source Files 

M80 and CP/M's ASM 


MXREF will lisl al l program variables, 
funct ions , key words, slr ings , con ­
stants and line number references in 
alphabetical order. 1000 variable 
names allowed . Requires an 8080 or 
Z80 running CP/M ver. .4 or la ter 
and al leasl 48K RAM. Price $96.00 
Manual only $15.00. Add $5.00 COD. 
MXREF available in CP/M format on 
5" NorlhStar or a·· single or double 
densi1y soi l sec or . 

COMPUTER TOOLBOX INC. 

1325 East Main St. 


Waterbury, CT. 06705 

(203) 754 -4197 


Circle 104 on Inquiry card. 

Maxell Floppy Disks 


Circ le 320 on Inquir y card. 

http:i$219.95
http:Proce:i"S.Dr


SPECIALS 11 INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6.55 100/615 
6502,AJ6512A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5 15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/650 
2114-L200 3.75 25/3.50 100/3.25 
2114-L300 3.15 2512.90 1001265 
2716 EPROM 7 00 5/6.45 10/5.90 
2532 EPROM 14.50 
8118 Hlllcll H 1 I CIOI RAI 14.50 
m& a11r 11 
Zero Insertion Fo!ce 24 pin Socket 2.00 
6550 RAM (PET BK) 12.70 
S-100 Wire Wril!J Sode.et 2.40 

APProducts 15% OFF ; ii 
A PHobby·Blox 15% OFF 
-----------·-·------ ­

.:'_,.L&'VOIJ UJJ./•\l. rt .,,.. I;!;'!--

-- J 
MODEM SPECIAL $99 
SIGNALMAN Mk1 lmn Anchor Automation 
DIRECT CONNECT Modem wilh AS232 Cable and Co1111ect01 
1nC1uded. Fully compatible w1 n a~ Bell 103 modems 0 to 
300 bps. lull duplex. lreQuency sllilt keyed mo<Jutauon.auto· 
mauc ANSWIORIG selection. direct connect audible lone 
ca.mer detect 1nd1cator. selt ·contaned ballery p:iwerecJ. 

PET/CBMVersion(Mk1P) $169 
for Commodore Computers. the Si!;Wlaman ~ k1P Wic!tldes 
cCJlnector. catlle. and maclline language software 

Sl~R MODEM Pren1icell1vermore Da ta Sys1ems 

RSZ32 MOOEM SALE $128 
IEEE 488 MOOEM SALE S199 
RSZ3Z CCITT $170 
IEEE -488 CCITT SZ70 

We carry Apple II+ from 
Bell & Howell 

~=~ 

16K RAM tor Apple 95 

CASH MANAGEMENT SYSTEM U5 
E;isy to use. Keeps track ot cash dfsbul sements. cash 
<eceipts. cash ltans1ers. expenses for up to 50 categories, 

FORTH fDr PET by Cargile/Ailey S50 
f ull FIG model with all 79 Standard extensions. 

•rt1e111jlllir ltr FOITH lor i~ependent object code 30 

KMMM PASCAL 111 PETJCIM m 
Includes translator 10< 1rue machine language object code. 

EARL fir PET/CIM 65 
Ed10<. AssemO!er, Aeloca1or. lJlkeditor. 

S1p1rilnp~lca • BASIC lJlpa. EllMlllu 9'0 
Fast Machine Language Graphics routines for PHICBM. 

~commodore 


CBM·PET SPECIALS 
1111 SALE 

8023 Printer - 136col. 150cpsbi-direclional (995) 775 
8300 Da1syWheel-40cps bi-cfireclional (2250) 1750 
8032 BO x 25 CRT. business keyboard (1495) 11 oo 
Supet Pel (19951 1650 
8096 Boar~ (extra 64K RAM let 8032) (500) 400 
8050 Dual Disk ()live - 1 megabyte (1795) 1345 
8250 D!Jal Disk Dnve - 2 me(labyte (2 195) 1760 
CBM IEEE Modem (395) 199 
4016 lull sile graphics keytx>ard (995) 795 
4032 lllll sile graphcs key!>oaHI (1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 
2031 Srlgle Disk Drive - 165.000 bytes {695) 550 
4022 Tractor Feed Prilller (795) 630 
C2N External casse1te Deck (751 65 
I/IC 20 Coiol Computer (299) 259 
VIC 1515 Graphic Printer (395) 335 
Used CBMIPE TComputers CALL 
8024· 7 High Speed Printer (1995) 1345 

WE Will MATCH ANY ADWERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
Bly 2 PET/CBM C1•,1lm. nnlH I FREE 

PETSCAN I $345 base price. 
Allows you 10 coonect LCJ 10 20 CBMll'ET Computers 10 
shared disk drives and printers. Comple1ely 11ansparentl othe 
tJSer. PeJlecl tor schools or mult iple word processing con­
hgurat ions. 

VIC 20 259 VICSuperSlol 24 
VIC 151 5 Printer 3J5 VIC Super Alien 24 
VIC 3K RAM 36 VCMaze 1n 3·0 12 
VIC 81< RAM 54 VICCosmic Debris 9 
I/IC 16K RAM 112 VIC Amok (UMI) 17 
VIC 154 0 Disk Onve 500 VIC Snakman 13 
VIC Invaders 24 VIC Rubik's Cube 13 
V1C Ju iter Lander 24 VIC N. 1 lbder 11 
TNW 1000 Serial Inter lace t1 0 
rnw 488/103 with DAA 450 
Cooiputel's Filst Book ot PH /CHM 11 
WordPro 3 Plus · 32K CBM. disk. printer 195 
Worr$'ro 4 Plus - 6032. disk. piin1er 300 
OlZ Da1a Base System for CBM 8032 335 
VlSICALC lor PET, ATARI, or APPLE 190 
ll·klT - m 101 Ullllu 40 
Progtammers Toolki! - PE T ROM Utilities 35 
PET Spacemaker I ROM Switch 36 
2 Meter PET lo IEEEor IEEE ~o IE EE Gable 40 
Oust Cover for PET B 
IE EE·Parallel Printer 1n1ertace tor PET 110 
1EEE-RS232 Printer Interlace 1or PET 120 
The PET Aevealeo 12 
Library ol PET Subroutines 12 

RAM/ROM lor PET/CBM 

4K tr 81( Qin II Hll ft OM •II•·••lull htltr'f llchJ. 

Adds extra RAM which can be Wli1e prolecled Jike ROM. 

4K V1RIH • U5 811 V111llll • SI 20 lllllry hcklp• $30 


EPROM P111r1mm1r for CBM/PET 79 
BrallOOg ~on wilh soflware/lmtware lor 2716 and 2532. 

DISK 

SPECIALS 
 II 

SCOTCH (3M) 5" 1012.45 50/2.35 t00/2.30 
SCOTCH (3M) 8" 10/2.60 50/2.45 10012 40 

WE sroac "ERBATIM DISKS 
Try the new Verbatln Head Gleaner Kits 

BASF 5" or 8" 10/2.00 201195 100/185 

Wabash 5" 10/2.00 20/1.95 10011.85 
Wabash 8" 10/2.00 201 1.95 100/1.85 

WE STOCK MAXELL DISKS 
Oiske11e Slorage Pages 10 for 3.95 
Disk Lb'ary Cases 8"' - 2.85 5" - 2.15 
Disk Hub Alrigs 8" - 50 for 7.50 5· - so klr 6.00 

CASSElTES • AGFA PE-61 I PREMIUM 
High output low noise. 5 screw housings. 
C-10 10/.56 50/.50 100/.48 
C-30 10/.73 50/.68 100/.66 
All olher lerigths available. Write lor PfiCe list 

SPECIALS 
EPIOll IJ-10 l'rllllr 
Er&Oll Ml-10 Fn 1'111t1r 
mOll MJ.70 Prllltr 
EPIOll 11·1DO l'rllllr 
Centroni(;$ 739 Prinler wilh clol graphics 575 
ITAllNITU Ollar-.. Milar 1445 
Zenith lVM· 121 Green Phosptior Morlitor 119 
Amook Color Mooilor 355 
DC Hayes Smarlmodem 240 
Walanabe llllelligenl Plo11er 119S 6-Pen 140 
BMC BM 1:2A Green Phosphor Monilor 105 
BMC BM14008LUC 13" Color Monilor 285 

ALL BOOK 11• SOFTWARE PRICES DISCDUWTED - --.....-...~- ....-,....... .~,._.......,.,... _-......................,._...,~,.--.--


Synertek Systems 
SYM·1 Mltrocomputtr SALE I99 
SYM BAS·1 BASIC or RAE 112 Assembler 85 
KTM-2160 Synerlel< Video arv:l Keyooard 349 
KTM·3/80 Synerlek Tubeless Terminal 365 

7'"'''N I datasystems 
Z90·80 64 I< 2170 
Z90·82 64 K. 1 double dens drive 2395 
Z69·0 48K 19 50 
Z69-1 48K , 1 dnve 2150 
Z57 t 0 Megaby1e + f l®PY Drive 4495 
Z37 1.3 Megaby1e Dua.I Flopl)y 1495 
Z25 High Speed Printer 1195 
Z19 Video Terminal [VT-52 compatible) 670 
ZllM-121 Green Phospl'or Monitor 119 
All Zenilh Soltware ciscounled 

-"'
ATARr 
SPECIALS 

80D ComD1Jler 695 Microsoft BASIC 72 
400 • 16K 339 11Ull£ CO ..AllD 3f 
810 Disk Drive 449 AITHDIUS 3? 
825 Printer 629 ITH IA1DEU 32 
850 lnter1ace 175 Space matlers 36 
Inside Alari DOS 18 Music Composer 45 
Paddle Pair 19 Chess 30 
Joystick Pair 19 Super Breakout 30 
16K RAM 69 PAC-MAN 31 
32K RAM 99 CEMT1PE0E 36 
Pilol 6B First Book ol Alari 11 

Write lor ~ices on otller Atari ~ems. 

. WRITE FOR CATALOG 
252BethlehemP1ke A 8 C I AddS125perorderlorsh1pp1ngWepayt>alanceofUPSsur1ace
Colmar. PA 18915 215·822·7727 OmpU ers charges on all prepaid 01<1e1s Pr•ces listed are on cash dismmt 

tlas1s Regular prices slightly higher Prices sub1ec1 10 change 

Circle 4 on inquiry card. 
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11-EX 

w exoort to all countries • 
INTE RNATIONAL INC. 
511 5 oougias Fir RO.x Calabasas. CA 91302 U.S.A. 

TOI: 1215 1710- 1444 Tl XITWX: 910 494 2100 

Circle 21 5 on Inquiry card. 

EPROPl-J2 
The 0J1ly EPROM ~rog r ammer you ee01 

• ltEE-696 1S- 00 1EPROM 01ooram e< IOI smo1e-suoo11 
l • 5VI EPRCMs. 

• Pr~rams c.-:en1 1 K 1nre>u~n BK 1oytel EPROMs olus 1u1ure 
16K aM ~2K EPRO~ s 

· Personality Mollllles atli!Dt ooaoo 1001rrereti1 EPROM 1yoes 
PM I -150S. 17~8 P\1.-4-1564 

2516_2716 p ·5-1764 
P~• - 2-2~2 PM·6 -68764 
PM·3-1lJ2 PM-7- 2518tll-16Jl)

• le10 1nser:1on-rmre socke; accolMIOdo1es no1n 24 -oin a-d 
l8·Cln EPR()l.I DilCkaoes 

• DIP sw1lch selecl10f1 01 ii<OQramnur.;i IXJrls arl\1 EPRD 
aowess 101 •1e111icrnon a/l!l/0< use 

·On Doa•o GC 10 oc COOJerier 'Nlln a111~s1a111e 1c11<1ta1or 101 
orog1ammmo tellaoe 

. PIOQ'am 09 •Q!la~ SWllClle<J "' >11Uw-a1e 
• Oruoie siaell PC bD3H1 w1tn soJaeJ rnasks. s.1 ~1een an::J 
l)illO·o1a1cc con~aci I ll'Jl!IS 

• Ootwrtn:allOfl lf'(:loJOeS SO<J'Cf hslii>; OI 80801200 SOl: ­
w-a·e lor pioa1a1t111 11>gan.1-renrica oo 

$269.95 
l'ffcroOojftamlcs 

CorpDl"•tion 	 P1.::1! ~'!i EPOOM·l2 lllO.Jrr.nfl'ion 
ano r-.1110 0(J~ontl('r ~$ <t0t01rt Ji4PO U• 11577 
l)tO"ill mo:iut!'.i- s 1g~ Pi oour.i·... nor 

M~9&~i' ~5~"oitJ1 1 ~~~~~;:~~~:1:i-~~~'<Sit} 

MA STERCllAO & VISA - TN 1es111en1s ada 6% s.tes la• 

Circle 275 on Inquiry card. 

UV EPROM ERASER 


• (=!,.&.'SE~ •LLUVL~:..£(Pji!Q4.1.SCJP:.;, JJI& ~ ll C ~ 
• 0...C.... ,.,.UtN W'Ofl.•T U(ll~1TW( 
• l4ASl.$OV(•,~(('i(P~GA T • Tltr.1 ( 
• \ A'il.flrJLn:Dtll"K.fll5 
• ,N(IOST~l UOOEI.. tlYI ~ 
• lf<iVST""'- o,IOQR 'MTM ..,"ill:P ' s.a.n r ..... tEliloc-; SWTC)oo tiJ)I) 

'""-'_....,f 1 Mt ...-C: ..,.,.,.. •IM~ Cfr t""" 

'llE llfST UC1t SINCli llOAIO COllP\ITll AVAIAlllE 
. ,..,_IJ('....,,,... • tM!°l'C'~ 

• """".. """' • ""urn, ,
• f.J ·lll - . , ..l'IMio ...~ PNCE; S589.00 

' 0111 TH( SS..SO »6J S.ttYI Bt.'S 

A,S.H '-' &JC rrsu:o £1r'Cl.J~t!JUF>OH 1CI CA .. -...~ ....,, 


111& £ PROMS z.o nl J.a ~i5 O..tAI CT lft.OM l .a.C'ra .., 

SS!Q $809 C9Y CA.RO: 1¥1-iZ 1t'9 .. 00 2M~1z St99.00 

RSm INT ELllOENl EPAOM PflOORAMMEA , , . S<all.00 
Proor.ms 27t6.. ?Sltl . 2'.12. 7732... ll7&a.. IH•9 

ANTISfATIC FOAM , .. • ~- .... ..... .. ..... ........ Sl Ii! 
~·l ACdFf VISA. .¥'A$fl RCAAU c0 0. GrU:Cll'S 

- ORDERS 1305) '17.,,S870 
tWX; 5~fGe • Engu'l(l(ll lng Mot I.int· C~ 1174-09Cl1 

LOGICAL DEVICES INC. 
"'' w UAlll l A-.(1 . ..nit 111. l '"J • r !,.4L.O(-=: ' · 1'L.Olfl04 lll!1 

Circle 240 on Inquiry card. 

i]J BASF 

SAVE 40% 

5 y.; 1 r Spocif y soft , 
4 10 or 16 soctor 

Flexy­
Disks ® 

Write for our 
complete li1t . 

Prlco/ 10 

1 aldolsinglo density , , , .•.•. , .. . . $2 6 . 70 
1 sldo/doublo donsi1y , , , , , , . .. . •. , 31 .90 
2 sldos/doublo densit y .... •• . .. .. , 37 .1 O 

8 r r Spocll y •ofl 
or 32 sector 

1 sldo/slnglo density . .. . . .. . .. . .. . 2 6 . 70 
1 sido/doubl o donsily ... , , , , , • , , .. 3 1.90 
2 sldosldoublo don•lt y .. .. , .. _.. . . 41 .60 

CHfCKS - VISA - MC - C .0 .0 . 
13 131 777· 7780 ADD S2 SHIPPING 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave . 

St . Clair Shores. Ml 4808 1 

Like-new 
products 

For free catalog , 

phone toll -free (8001 225· 1008 


In Massachusetts (617) 938-0900 

GENSTAR REI SALES COMPANY 
19527 Su~1ness Cen1e1 01 .. Norrnr109e. CA 9132 ~ 

Circle 242 on Inquiry card. 

Circle 70 on Inquiry card. 

$GOLD DISKS 
CP/M® Compatible 

Z-80 Software 
An !~:~ ~~~~=SEM

1
BLE

7
A 

5program to create 
eource (.ASM) fll•• 
from executable 
(.COii) fllH PPD 
EZ-TEXT WOADPAOCESSOR 
EZ-TEXT wlll format $75
your text file th• 
way you went It 

s-a· SD/DD PPD 
Bower-Stewart 

& Associates 
POST OFFICE BOX 1389 

HAWTHORNE . CALIFORNIA 90250 

I VIS4 1 213-532-1237~ 
.--i Trade1T1CVI-' O.g1U?t R:c scarcn ~ 

Circle 52 on Inquiry card. 

Circle 182 on Inquiry card. 

Dou b le Your 

SY.'' d isk storage 


c apacity without adding a drive. 


1111100 Heath 
Users 

Get twice as much from your H88 or 
H89 mic rocomputer, Our PDC·880H 
floppy disk controller , in conjunction 
wit h you r 5X" drives. for e~ample. 
expands memory capaci ty from 256 
bytes o 512 bytes per sector . 

And i t ha ndl es s ingle and double· 
sided, s ing le and double·density , 8" and 
SY." d r ives - s imultaneously. 

Call 714/275-1272 today ••• 
or write for details. ••I. 

C,D.A .. S ,-• t•m• ll'\C , 

Controlled Data Rccordin11: Systems. Inc. 
7667V iekers St.. San Oiegn. CA 9211 1 

Circle 67 on Inquiry card. 

IEEE·488 TO TRS-so· INTERFACE 
Everylhing needed to add powerful 
BASIC GPIB·488 controller capability 
to TRS·80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

48HOC 
For MoC1•f l 
Op•t•ffon Far Mcdet 1 

0Ptt•tlon 

'.aL• 

Model 488-806 0< 488·80C Price: $375. 

t Sh1 001n9, msuranc• & tlH 
WH EN 0ROE RIHC SPECIFY DISK OR TAP E 

SCIENTIFIC ENGINEERING 

LABORATORIES 


11 Nell Drive • Olcl B e thpage, N Y 11604 
Telephone; 15161694-3370 

• 1radf!m i1rff of Tandy Corp. 


The1c rs no of,,tr:mofl oorwoon Sc1 e-n1rt1e 

Eng111eeraHJ t.abor 1r01Jes and Ta rnty COIP. or 
Radto Shaclr. 

Circle 369 on Inquiry card. 

468-808 

http:Proor.ms
http:S<all.00


Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 


Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

high quality error free discs? 


CE quant. 
100 price

Product Descript ion Part# per disc($) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09 
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09 
8" SSDD IBM Compat ible (128 B/S, 26 Sectors) 3090 2.74 
8" DSDD Soft Sector (Unformatted) 3102 3.14 
8 " DSDD Soft Sector (128 B/S, 26 Sectors) 3115 3.34 
8" DSD D Soft Sector (1024 B/S, 8 Sectors) 3104 3.34 
8" DSDD Burroughs 8·80 Comp., 32 Hard Sector 3092 3.34 
5114" SSSD Soft Sector (Unformatted) 3401 1.94 
5V4'' SSDD Soft Sector w/Hub Ring 3481 2.34 
5114" SSDD 1 O Hard Sector w/Hub Ring 3483 2.34 
5114" SSDD 16 Hard Sector w/Hub Ring 3485 2.34 
5114 " DSDD Soft Sector w/Hub Ring 3491 3.09 
5114'' DSDD 1 O Hard Sector w/Hub Ring 3493 3.09 
51/4'' DSDD 16 Hard Sector w/Hub Ring 3495 3.09 
SSSD "' Single Sided Singre Density; SSOO "' Single Sided Oovble Density 

DSOO = Dovbte Sided Dovore Denslly 


Memorex Flexible Discs...The Ultimate i n Memory Excellence 
Qua Illy 
Memorex. means quality producis 1hal you can depend 
on. Oyal.iiy i:.on1r ol at Memorex means star ling with the 
best ma,er ial:s awailable Con1inuats-ur veillance 1h:rough­
out lhe entire manufacluring process . The benem of 
Memorex's years o expe<lence In magnetic media pr~ 
ducttan, resuUmg, •or ins.lance. ln proprietary ca.a ting 
tormutahons. The mos.I sophlstlca1ed 1esHng proce­
dures ycu'l, fnd anywhere •n lhe bu:slniess. 

100 Percent Error Froo 
Eacn ar>devery Memorex Flex IDie Disc ls cert ified to De 
100 percent err o1 ree. Eac~ track 01 eacll llexiDle disc 
Is le:sted, individually. to Memorex's strrngent stafldards 
ol excellence. TMy test s~nal ampli tude, resoMloo. 
tow-pass modula11on, overwrite. m1ss~n9 pulse error 
and mctta pulso error. Ttioy are lorque·to5,Bd. ancl 
compe1i11..ely ies1ed on drives a'iladable l rom almost 
every maJor dr1'J e man\Jlar;hJrer 111 Ch e indus,ry includ· 
Ing drlves that Memorex manulaclurers Rigid qua li ty 
au:d'icsarebuiU Into everystepo• 1ti.e manmanurac tvring 
process and s.'nngent test ing r esull in a sla ndard ol 
excellence tha1 assures you, our cus,omer, of a Q\Ja lily 
product designed lor i ncre~sed da ta rel1ablt11y and 
c:ons•stent top performance. 

Cu51omer-Orl ented Packaging 
Memorex's comm11men1 to excellent dol!s no t stop 
w1lh a qua ty ptoduct. They are proud ot 1he llexoble 
dl~cs and 11\ey package them with pride. Bolh their 
packaging and their labelin9 ha"'e beendes1gnedwilh 
your ease o1 lden11Hcation and use- in .mind_ The desk· 
top box containing ten discs isconvenlenl lor l lli ng and 
sl orage. Bolh bo• labels and iacJ<e i labels provide full 
in1orma lton on compatLb ili,y. dens.ity, sectorin9, aind 
record lenigth Enwelopes with mult 1·1anguagecareand 
handling lnslructfons and and color ·coded removable 
labels am included. Awnte·prolect feature is avait1lble 
to prov ~dc da~a securi ty. 

Full One Yoar Worra.nly- Your A••utanc o ol Ou•llly 
Memorex Flex ible Discs woil be replaced free of charge 
by Memorex ii theyaro round l obe deleclivo In materials 
orwo1kmanshtp wi thin one year o the da1 e or purchase. 
Other than rep lacement, Memorex w /1 1not be rcspun· 
slble fo r any damage5 o r losses (including consequential 
damages) cau~ed by 1he use o Memorex Flexible 
Discs 

Qua nllty Discounts Ava ilable 
Memorex Flexibte Discs are packed 1 O discs to a 
carton and 10 car tons to a c.ase. Pl:ease order Onl)' "°' 
•ncrem&nts ol 100 units ror ouant1ty 100 pricing. We 
am also wi lling •o accommoda le yolf' sma lle r ordttr s 
Ouan11tles leos 1han 100 unolO are avaliablo in irocrn· 
mon ts al 10 units al a 10% surcMrge. OuanUly 
dJscoun ts are also available. Order 500 or more discs 
a t t n~ samt? 11me and dgduc1 1 %; 1.000 °'morn· saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you d'l!r: 10,000 or more saves you S'lb; 25,000 or 
more S1lves you 6%; 50,000 or more saves you 7% and 
100,000 or moredi:scs earns you an 8%discoun~ oUour 
super low quanti ty I 00 price. Almost alt Memorex 
F1e.,lllo Discs am Immediately avallabfe from CE. Out 
warehouse faci lit1e• a•e equipped 10 help us gel you 
the oua l1ty produc1 you need. w hen you need iL 1' yoo 
nee(! furl her a.ss is1ance lo f ind the 11exib le disc that's 
righl tor you, ca.11 the Memorex compa1ibili ty hotline . 
Di al 600·538·6080 and ask lor the l lexible disc; hOWne 
e•lension 0997. In Calilornia dial S00-672·3525 ex· 
ten51on0997. Outside the U.S.A. dia l 408·987·0997. 

Buy with Confidence 
Toge I tne la&lest dell 'o'eryrrom CE ot your Memorex Ftex.ltJ. le 
Oi:.cs. :1end or ohono ycu;r or(Jo r direc11y 10 our Comouter 
Prooucts 0 1vislon, Bu sur o I O C.31Cul~1 o youir oriC(t u~in9 the CE 
orices in 1hlsa<' M;chl9~n res lclen1s cleue ad<'4~ ,.,1es Lox 
w r111en gurc.h:n.e orders "te o:ccecited rtom 3pprovet1 govern· 
rnent :igencles :ind mos1 well t il'.ed !I'm= :it .a JO% !U'Cl'l.:uge 
lor net 30 b<IUlng. All sales ate subjec t to avallab11l1y, acce:pt1mce 
and vOrifo;;a1ion A.II a.alb' u.ro linaL Pric..c5. 10rms i1nd .spoci· 
llcellon!I. are !luDjec1 to el'lange w1tl'lout n-01ke. Qu i at ~•ocll. 
Items wlll De placed on bac.1c.mder ilu1omallc.a lly unless CE l!i 
tnstruc.t.ed d1lf0ienlfy_ Min imu m Ofder $5-0 00. ln1Cm1ul-onill 
ordOiS<i•O 1n'l i1Ud wi lh :JS20 00 :!l~Ch.arQO l orspoc1 ::i 1 hanat in9 
1n adel1t1on to &h lppr.ng charges. All :sh1cments a1 e F.O.B Ann 
Arbo•. Mlctilgan No COD's o-ease Non-cert ified and iorelgn 
cJtec5'.s 1eoulr e bn.nk clear 11nce. 

Mall oraera ta: Comm unlc-&tloru . Elec:uon lc:s. a.o:.. 1002. 
Ann Arbor. Mlc ti c ~an ~8106 U.S.A. Add $8.00 oar ca so or 
p.;Jf1 i il l~ca:rn ol 100 S·lnc h cr.. ri:-c s 01 S6 00 oofJ 1 caso or Pi1rl ial 
c::ise or t 00 51 • -incn mlN-dJo s.es. lor U. P.$. Qfour.'d shlpoi1'lg ano 
ti .o nOllng In lhe canllnental U.S.A.. II you ~:h·e ::i Mas le• Catdor 
Visa card, you may ca ll anyl •me i1nd place a crad•,c a•Cl Ot"der 
Or der to-1H ree ln l f'le U.S. Ci111 Bnylmc 800·52t-•M 14. 11 you 
II yo u ;trC- Ou1S ldO lhe us Ot In Mleill9 an, d lQI J13·994·~444 , 
Orcer your tdgn Qual '/- error free Memorex a1scs loday 

C<JP"W ·r~tlt "1982 Communlc•tlot'l" Eh>· C:~ ronlca · · 

High Quality 

Error Free 

~~ V/S4I I[ffil 

Order Toll-Free! 
(800) 521-4414 

ln M 1Chtg an [313) 994 - 4.C~~ 

For Dala Rellabl lfty-Memorex Flexible Discs 

-~OMMUNICATIONS 

..ELECTRONICS"' 
Computer Products Division 
854 Pnoenl• O Box 1002 o Am Alllor, Michigan 48100 U.S.A 
Cell TOLL·FR EE IBOOl 52 1·4 '14 o• oullide U.S.A. (3 131994·4444 

Circle 84 on Inquiry car d. BYTE £\.lay l 9B2 509 

http:mlN-dJos.es
http:hlppr.ng
http:tnstruc.t.ed
http:Pric..c5
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Get a Gihronix Dual 
Switching System. 
Ex.pond and upgr.ide yoor 19" nck moonttd dull 
swllchlngsystemwllh a GiltronlxSwllclilngSj'S1em 
#GOnS24. Supe-rior design lemires: PCB 
1echnology lor increased reliabilily ... 11.'fliC'lllly 
moumed conneaors for~ occes.s ... Opliooal 3rd 
posilioo and mon~oring IU11C1i00s. Fer oolr $139. 
Quanlil)' d'5coun1s """ilable. Dealer inquiries 
in1·!1ed. 
SWITCH TO GII:rB.ONIX. 

®mL'ii'r:.l.©'MD~v [W~ 

970 S•n Anlon lo Avo.. Polo Alto, CA 94303 

Circle 183 on Inquiry card. 

CHIPS&DALE C 
THE INFLATION FIGHTERS! 

4116 J(X)M 8/l I J.00 
4116 2~ 81•12.00 

4116 200..81113. 00 
4116 1~0.. 81116.00 
2114L J00.. 81'16.25 
2114L ~oo ... e1t11 .oo 

"4164 150N 17.90 
"6116' '°'"18.00 

l80A CPU 15.50 ... 

8251A '4 .75 u . 

2716·1 (~Vll'°"' 8/17.00u .S7 . 50u . 


2716 t'Vl4»>•811J. 75 ••.14.15 ... 

"2732 C)Vl4:ion. 8117.25 .....9 .00 .... 
2532 0~8119.75 .... 110.00 .... 

AM.ow up Lo 3 wk.s. foQr pcr!onaJ(hedQ; 1~ ciear ­
Pl"&'J.C ~~ numbt!'t. Prlc-a 1ub}«t to 
chlngc ...t\ho1.n notlc~. 
Md IJ.SO ~ !'.. Hondlil>g 
Wl»h. rQkiclit"' o1dd 6 .6"- S-*$ T.. 

CHIPS &DALE Master CtlargeP.O. Box 3 1607 

Sc:.atlk. ""•sh. ZAp 98103 VISA accepted. 


1-206-524-9126 

Clrcle 74 on Inquiry card. 

~~clloc~I-it JDm' _,..,. 
._, Dl-o ..._ ,. ...... .....,_i 

...... ~ ...... 24 ,_,.. Call 11111 Ala 
(900) 235-4137 ... pdcB .................... 


vi.a ...t M.- c...t --.-1 

Clrcle 320 on Inquiry card. 

Got acomputer? 


Get a Giltronix Selector 
Switch. 
Elimln;ue unplugging and rei)lugglng )'(lllr CPLrs, 
pt.'fipbenls, and modems Eliminine expensh"l' 
dupllrnion ol lmen:OMecrion ltud"'Ve. Coonec1 
ihrcecompooentS io Gil1ro11l• Seleaor Swl!ch 
#SS.ill. Thro St>lec1 yoor connKilon ~·l1h a simple 
1uni of 1he dial. Only $~ In OEM qit1n1J1I~ 
Monl10ring opilons a•••ilablc. FuU ·year "~=nry 
on :ill Giltronix units 
SWITCH TO Gl.l:rB.ONIX. 

@DIL'ir®.©0001:&, ~ 
UNIV.lls.AJ. IN TUll"lllC( ~fl0(MJC:T!5 

970 San Anlor>io Ave" Pa.lo Allo, CA 94303 

Clrcle 184 on Inquiry card 

A 
PROFESSIONAL 

MICROCOMPUTER 

THE BEST VALUE ON THE MARKET 
• zao 4MHZ • 6'1K RAM 
• DUAL 8" DRIVES • 12 MB STORAGE 
• 2 SERIAL VO • 2 PARALLEL VO 
• OPERATING SYSTEM ANO UTILITIES 

MICRO BUSINESS ASSOCIATES, I C. 

460 THIRD STREET 

OAKLAND, CA 94607 

415-839·541>4 

Circle 264 on Inquiry card. 

LABELS 


99 
perM 

white pressure 
sensit ive 

PRICE INCLUDES SHIPPING 
Pac ked 5M pe r box· Min. orde r l bo~ ·$14 .95 
Check w iU1 ordei · Mass Res;dents add 5'il. Setes Te• 

CHECK-MATE"' 
P.O. Box 103, Rando lph, MA 02368 

Te lephone: 6 7-963-7694 
CALL TOLL FHEJ: Hl00·343· 7706 

15/\6.. )(J y," 

1 up - pin feed 


Clrcle 71 on Inquiry card. 

Get Greedy! 


Get your TRS-80 a 
Giltronix Switching Unit. 
Maximize pric.CIP<!l'lormance by cOMectlng your 
TRS·BO 2nd two perlpher2ls 10 Gillronix Switclting 
Uni1 #GTRS-2!.B·AP2. TIIOO selec1your c00tiectloo 
wi1h a single cum of che dial Elimlir.ue d!Jtllicate 
lniercQl'lneclion l12nlware. F.llmlna1e wasted lime 
spen1unplugging ~nd replugging comp<lllt.>nls. Off· 
thl, shelf avii1bbi~1r wi1h • wide scleclim or 1/0 
conftgur:ni~ Call lor your FREE produce ca1~. 

SWITCH TO GIIDONIX. 

®OlL'if®.00!~~ DI~ 
\INlVl#IJA'- IKI 11111' ACI 11'.lt.QCUICI I 

970 Son Anlonlo Ave .. Palo Allo, CA 94303 

Clrcle 185 on Inquiry card. 

PLOTTING SOFTWARE 


Calcomp compalible, for 


EPSON nnd HIPLOT wi th 
CPll, l'ORTRAM , and BASIC 

PLOTll"ARE-• 8 " aaod ..... 399 
ll•11ualt 011ly • ..... .. ... 35 
PLOTll"ARE-• 1arnple1 • ..... 8 
• Refundable on o.rder 

E N E R C o II P 
P . O . BOX 28014 
Lakewood, Colo . 

81)228 
...-~-=-.,...-:...,-,:----~~300-1188-11148 

PLOtl'ARt-1) 

.l I I T h .r 
It Id 

Circle 162 on Inquiry card. 

400 16K .................. .............. .... ........... ...........S319.00 
400YOURSto3ZKor48K .......... .. .. ..... ...... ........... C....1.1. 
BOO 116111 ... .... ................................ ..... ......... ... . 659.00 
410R£C:ORJ>ER ... ....... ..................... 8&.00 
810 DISK DRIVE ....... ............ . .. ............. 449.00 
8501N1"ERFACE ....................... .............. .......... 169.00 
ll30 MODEM ................. .............. ....... ............... 149.00 
BiS PRINTER ....... .. ........ ... .. .. .......... ...... .. .. ..... ...S7S.OO 
481 ENniRTAINERlllT .......... ............................. SS.00 
4S.ZEDUCJITOR Krr ............. .. ...... ........... .... ......125.00 
483 PROGRAMMER'S KIT .................. ..................60.00 
48'1 COMMUl'IJCATOR KIT ................. ........... .. .. .309.00 

Prlea 111,1\t.)c:u '° cha111g1 Mthou1 "Odct. 
Sh1ppUtt it1CUa~ No f.ll c Dul ol i11a.tf:. 
C.. ruldcnu add .approprl•4t tut:L 

WE ARE AN Al.Trn0RlZ£D ATARI SAl.£5 AND 

....... SERVICE CENTER 

I COMPUTERTIME, INC. 
~ P.O. Bo.a 21 6 

Circle 1CS on Inquiry card. 

http:OlL'if�.00
http:Elimlir.ue
http:UNIV.lls.AJ
http:0~8119.75
http:81'16.25
http:81116.00
http:41162~81�12.00


WE WILL NOT BE UNDERSOLD 

CPIM Software Software/Manual only Apple Software (Entertainment) Terminals 
Digital Research Wizard & Princess $ 28 ADDS Viewpoint $Call 
PL/I-BO $459/$35 Mystery House $ 24 Zenilh Z-19 $ 699 
BT-80 $179/$30 Flight Simulator $ 3 2 Televideo 910 $ 595 
Mac $ 85/$15 Raster Blaster $ 29 Televideo 920C $ 769 
S1d $ 65/$15 Space Eggs $ 969$ 26 Televideo 950 

$ 29 S-100 California Computer Systems 
Tex $ 90/$ 15 ABM 
Z·Sid $ 90/$15 Sargon II 

$ 22 Mainframe $ 349 
DeSpool $ 501$10 Pool 1.5 s 2e Z80 CPU $ 239 
Micropro Beer Aun $ 28 64K RAM $ 569 
WQ(dStar $319/$60 Epoch $ 32 Floppy Disc Cntrl $ 339 
Customization Notes $4B9/$na Sneakers $ 27 Integrated Sys. w/int. cables, tstd. $1975 
Mail-Merge $109/$25 Midnight Magic $ 32 2P + 2S 1/0 $ 269 
WordStar/Mai l-Merge $419/$85 Wizardry $ 45 4 Port Serial 1/0 $ 249 
DataStar $249/$60 Apple Accessories 4 Port Parallel 1/0 $ 179 
Word Master $119/$40 Z-80 Softcard by Microsoft $ 299 Casio Calculators 
SuperSor t I $199/$40 Keyboard Enhancer $ 119 Pocket Comp. FX702 $185.00 
Spel l Star $175/$40 T & G Joystick $ 49 Desk Printr/Calc. FR100 $ 79.95 
Micro so It Sup-r Mod $ 25 Scientific Cale. FX8100 $ 49.95 
Basic-BO $289/$na CPS Multifunction Card $ 199 Game Watch CA90 Plastic $ 49.95 
Basic Compi ler $329/$na Videoterm by Videx $ 249 Game Watch CA901 Steel $ 69.95 
Fortran-BO $349/Sna 16K Card by Microsol t $159 Calendar Watch AX210 $ 59.95 
Cobol-80 $574/Sna Sup -r Fan $ 39 Printers NEC Spinwriter 
M·Sort $124/Sna ALF9 Voice Board $ 149 7710 A.O. Ser $2395 
Macro-80 $144/$na CCS Cards $Ca ll 7710 Ser wltr. $2595 
Edit -80 $ 841$na CCS Parallel Model 7720 $Ca ll 7720 KSR w/t r. $2795 
MuSimp/MuMath $224/$na CCS Serial Model 7710D $Ca ll --...--17730 A.O. Par $2395 
Mulisp-80 $1741$na CCS Centronics Model 7728 $Call "-m••••7730 A.O. Par wltr.$2595 
Organic Software Disk Drives For TRS-80 " Model 1 • NEW 3500 Series S Call 
Milestone $269/$30 CCl-100 5'/. •, 40 Track $ 299 Epson MX-70 S Call 
Supersol! Add-ons for Zenith Z-89 Epson MX·BO S Call 
Diagnostic I $ 49/$20 CCl-189 5'/, ", 40 Track $ 455 Epson MX-80FT S Call 
Diagnostic 11 $ 84/$20 Z-B7 Dual 5 '/, • system $ 995 Epson MX-100 S Call 
Disk Doctor $ 84/$20 • Drives for Z-90 $Call Epson Graftrax S Call 
Forth (8080 or ZBO) $149/$30 Exlernal card ed~e and power supply PaperTiger 560 Gr. & 2K $Call

' Inc luded. 90 day warranty/one y!!ar on IFo Iran $2191$30 IDS Prism 80 $Callpower supply. 
Fortran 'illlRatfor $289/$35 IDS Prism 132 $CallCorvus 5 M S 3089 
Unicorn PaperTiger Access. $CallCorvus 10M S 4489 


Corvus 20M S 5429
Mince $149/$25 Anadex DP-8000 $ 949 
Scribble $149/$25 Anadex DP-9500/01 $1465Corvus Mirror S 699 
Both $2491$50 Okidata Microl ine 80 Fr ie. & pin feed $Call Shugart 8 • 801R Raw Drive $ 399 
Data Base Okidata Microline 82A Fnc. & pin teed $Call TANDON 5'/• " Raw Drive $ Call 
FMS-BO $649/$45 Okidata Microline 83A 120 cps $Catt Power Suppl ies $ Call 
dBASE II $5951$50 Okidata 84 200 cps $Call Diskettes- Box of 10 
Access/BO $699/$50 Cen tronics 739 $ 739Maxel l 5'1•" $ 40 
Pascal Data South 180 cps $CallMaxell 8 " $ 45 

MonitorsPascal/MT $4291$30 BASF/Verbat im 5'1• " $26.95 
Pascaf/M $189/$20 Leedex 12· B & W $ 119BASF/Verbat im 8" $ 36 
Miscellaneous Leedex 12" Green Screen $ 129Plastic File Box -Holds so s•1.- dskls. $ 19 
Spel\Guard $299/$25 Ptastic Library Case 5 '/, • $ 3 Leedex 13 " Color $ 329 
SuperCalc $269/$50 Plastic Library Case 8 " $ 4 Sanyo 9 " B&W $ 149 
CBASIC-2 $ 98/$20 Sanyo 9 " Green Screen $ 189Head Cleaning Diskette $ 25 
Microsta t $224/$25 Sanyo 12" Green Screen $ 249Floppy Saver $10.95 

Sanyo 12" B& W $ 239StatPak $449/$40 Floppy Saver Rings $ 6.95 
Micro B + $229/$20 Sanyo 13" Color $ 44916K RAM Kits 
Apple Software (Business) Zenith 12" Green Screen $ 129One Kit $19.00 
Micropro Zenith 13 " Color $ 349Two Kits $37.00 
Words tar $2B9 200ns forTRS-80", Apple II ,
MailMerge $119 (specify): Jumpers $ 2.50 * * * * * * Special of the Month * * * * * * Wordst.arlMai lMerge $389 Computer Systems Olivetti DY 211 Daisy Wheel SuperSort J $189 Atari 400 $ 359 $CallSpells tar $139 Atari 800 $ 699 
Personal Software Call for other Atar i products 
Visicalc 3.3 $229 Zenith Z89, 48K $ Call Telecommunications 
CCA Data Mgr $ 84 Zenith Z90, 64K $ Call Prentice Star Modem 1-yr. guar. $ 125 
Desktop/Plan II $229 Call for other Zenith products Univ. Data System UDS103LP $ 135 
Visiterm $139 Univ. Data System UDS103JP $ 1B9 
Visidex $229 Novation Cat $ 139 

$185 For fas t delivery, send cer.ti fied checks. Vis iplot Novation D-Cat $ 149 
Visitrend/Visiplot $275 money orders or call to arrange direct Novatron Auto·Cat $ 199 
Zork $ 34 bank wire transfers. Personal or company Novation Apple Cat II $ 299 
Miscellaneous checks require one to three weeks to clear. Hayes Smart Modem TM $ 249 
Micro Cour rer $219 A ll prices are mail order only and are Hayes Micro-Modem II™ $ 310 
Super-Text II $127 subject to change without notice. Call for Hayes Chronograph™ $ 225 
ASCII Express $ 59 shipping charges. CCI Telnet Com. Package $ 135 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343·6522 
TWX: 710·348·1796 TheCPU SHOP 

420-438 Rutherford Ave., Dept. B05M Technical Information call 6171242·3361 
Charlestown, Massachusetts 02129 Massachuse11s Residen ts add 5% Sales Tax 
Hours 9 AM· 9PM(EST) Mon.-Fri. (Sal. t il l 6) Tandy Corporat ion Trademark/ ' Dig ita l Research 

Circle 123 on inquiry card. BYTE M•y 1982 511 



ELIZA IS HERE! 

At 1.AStl A (UL.L IMPU.MEHTATION or IJI• Oflglnel UIZA 
Pf09'MI 11 now av 'b~• lo r1;111 on YOil.f mll;r~l.rl 

CtHllii al MIT In 1tH. B..1ZA l'let CHICCMM W. WOf'ld"1 moll 
ct6rltw-1td .,1tt1c1· 1n.•1•;1nc1 ~lfetlon PfOOl'tm. Rltil It• 
nOf"-dltllCll..,. 1Myel'IO~rtph~ who tftll7111 ..ch 1111.t11m1nt ""°"' 
typ11 lt•rw;l lht"lOponod1wtttt tlttO'Wl'llCOftlllll "IO•qt,lf l °'Of'I- Md 
Ill' r-"'*b ltfl 41\lftl.IHlnOIY IPOfOOl'leltt 

DfflgNd lo ,..., otl • '-1111 tNDnr.--. EJZA ttff 11ift.'IO ti..n 
~..-le 10 p.tlONI Cornpl.I~•' W4tt ta~P1 911 OtU11~ lU'PPH 
do'llM "•ttloM laefdnD 1114 ~llc".ttlon ~ m..adol H1o1 CM1Ql111 1I 
ptOOlam to f••cNIM-4 
Now. OlR MW n*rocompul• lil'l rl looPo•••alniil ,~ flu.L P<IWll 
m'ld 1 .nqti ol •1;Pn1.1111n or ariglinal LI rreltlg 0!'111red at 1111 
WllJ"oducl.O•Y p!IU ot oniy $15, ~ U 'IOU wtn1 to Nftd ~ tto. ll'lt 
~• 11 tor tttcti l'ttr llO do mott} wt wm lnel\iictt t,.,. c~lt 
lhwc:e Prop_, IOI ontr SlO tdclltiof'lf'I. 

Orderyourcopyat lEUlA10119J1ndyou'IMH r ~ wmderhow 
•o rnPQf"ld wtw:n you"'•• 1or.n1otM HY ·01u.,.1t.r1... wl't111hl1 
c·olflPU!Cer or .,OW• c:111 ac1u..,. dor 

1!11%& 11 A VAL.A.Bl.• IN TMI: f"Ol..L OWDiQ OISll F OllllllMA Tl1 
t. 5llll'liCSard Dltu:tl •lftlOI• de"1tly tOf 11' CPIM r:i...ci ~wt 

$.U fOf ELtZA.COM-.. 1dd $.'?Cl !Of Ml~ollOfl ellA.SIC-IO S®'eit 

2. 	5'1'. If.Ith CPNI hw lflOOl!t II • l\liollPIM<I 'flllBI l «I SonCan':I 
$2$ IOf El.fl.A.COM - .Od $20 ror Mk:i'hOR USN:-IO 5ourc. 

3 . 	S't. Inch ror UK Apph ~ W11tt .-,pp+Haon ROM NMI DOS l..3 

$2.$ lcw Proi.el• d Flt• - ,,~4;1 $2Q t oir Vnpl"Olaoe:led $ouiic;1• 


AllTIPICIAL INULLlllllMCll l!IHAACH Cll'I OUJ' 
t?1 HORTH LA JOl .LA A Y[HtJli 


LOS A~CIEU:S. CA!IFO"' il 'IOOl6 

t2'1l.iLSll·73"1 4113) 11~ ·12'14 


MC. V1SA • f'H:I CHlCK S ACCEPUD 

Circle 28 on Inquiry card. 

WANTED: 

APPLE, IBM, ms-eo,CP/M 

SOFTWARE 

Westico • s a publisher and distributor 01 
professional soflware for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger mark.et. contact: 

Phi llip Woel lhol, VP. Mktg. 
'Nestico. Inc. 
25 Van Zant Street 
Norwalk. CT 06855 
(203) 853-6880 

To increase your profils .. take advantage_ 
of Westlco·s worldwide promolion and 
di stribution. 

\VESTICO 

The So{f"'ore Express Service 

SOFTWARE FOR CP/M® 

dBASE II Ashton:fate 
~~ .... 

DATABANK™ 
AND 

DATAFLEX™ 
TM·DATA ACCESS CORPORATION 

FOR 11•"*1 FREE 
YOUR CATALOG 

HARDWARE AND SOFTWARE 
FETCH COMPUTER PRODUCTS DMSIO OF : 

ALMAL Y TRADING CORPORATION 
8 135 S.W. 17 STREET, MIAMI, FL 33155 

TELEX: 51·9602 "ALMALY MIA" 

CALL TOLL FREE 800·327-2251 
Apple is a Regislered r3demnrk o r Apple Computers 
CP/M l• a Ae9lstered Trademark or Dlgilal Research 

Clrcle 11 on lnQulry card. 

command your own 

STARSHIP 

w ith 

Fleet Maneuvers 
1982 ·s hottest new 

p lay by mail game. 

by 

fqnTq)TlC )1muLqTIOTI) 

p. 0. box 24566 
danvczr coloracJo 80224 

Circle 170 on lnQulry card. 

ANALOG-DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 

CAIN CONTROL 


For a00itlona1 details aooot U'le AD·100·a ana otM< 
fine Callfornla O.ia Corporation 100'\'o lndlvlcluallv 
rns1ed. n;gn renabllltY products. circle tl1<! reaae< 
seriJfte card num~r Hi!'lOw or for taster re-sDon se 
wrile or cJCI us. 

CALIFORNIA DATA 

CORPORATION 


3475 O~d Conejo Road. Suite C· IO 

Nowbur~ PMk, CA 91320 


180Sl 498-:5651 

Circle 62 on Inquiry card. 

8/$69 

Color R.F. Modulator Kit: $9.95 

14A S-100 Power Supply Kll-$29-95 

~';;6~..~~~r:;;~~~11!~::=~i::f1:dV:!o~ . ;:; ,6V @2A 

EncloHd •onions now 1..11ab.1o for. NEC. 18M, 
App lo Ill (your c11o1coJ. Call ror 0111. 

I RG8 DisplaysNew. ~:cl~~~r 
• tll l>l'I Con,rut 8lt0>·S-04J• lim. 
• Utu • Statii le COt'l•eol'1"nc:• 
• 'iiODllyW11r1t 11rr 
• IS.7 KHz 
Mlero• ngtlo 
CJIT·IOO, l ellM 

13"· $35900 
:US x 420 IWnu. 32 lb1 

19"· $38900 
S.2 ~ >ie 11-10 Un.es~ di ..i... 

(Olsl)ta ys 30 c'1ar ac·tt1r s. on IOM~ 


A~ttl'I 12~ C1bl• 1a ll!M wi th " l11l•n ..l1y'" lnp11t-S1'1 .0iO 


Adt:l ~,. ~:i,r,il J'l.::l r?>u•Ji rt:o '.J.'e a·e pr , 1o~c~t' :a , ~ va "l!:il 

'...,.=.II.MC r:;i• ~ · . wro .... aulOI" I t:n' I 

Dealin' Elecfronics 

Dealerships Available 

Clrcle 134 on lnQulry card. 

OMEGA 

The Last Dlsassembler 


You Wiii Ever Need! 

Mnemonics E~ terna lly Defined 


Zilog, Intel, PASM Supplied 


ASClllH EX Precondi tioner 


Can Externally Del. Equales 


Optional Address Listing 


ASMIPASM/MBO Compatible 


DB statements lorclble over user 

specified range 


$ 50. complete/$25. manual only 

lor lurther lnfo<ma11on conlacl 


COMPUTER TOOLBOX, INC. 

1325 E.ast Main SI. 


Waterbury, Ct. 06705 

Phone (203) 754·4197 


Circle 105 on Inquiry card. 

Verbatim® 

Floppy Discs 

Write for ourSAVE 4001 
complete fla t. 70 

5 1 J' r ' Spec:lly soft. Prlc.o/10 
/4 io o:r t611eclor 

MD525 1 •idoldbt dons ... . . ...... $27.30 
MD550 2 •lduldbl dons ••. .. .•.. •• 44.20 
MD677 1 s lde/77 trock ..... ..... .. 32.60 
M0557 2 sldos/77 lrack ....• •.• .• • 44.20 

8 r • Ctit l.cally CertI!htd 
Solt sector 

FD34·9000 1 aldelsgl dens ... . ..... 33 .80 
F034·8000 1 sldeJdbl dons . . . ...... 39.00 
F034·4001 2 side/dbl dens . .. . . . ... 46.20 

CHECKS - VISA - MC - C.0 .0 . 

fJl3 / 777-7780 ADO $2 SHIPPING 


L YBEN COMPUTER SYSTEMS 

27204 Harper Ave . 


St Clair Shores. Ml 48081 


Circle 243 on Inquiry card. 

DISKETTES 

CASSETTES 


Error-Free 51/4-inch Diskettes (MD­
5) single-sided, soft sector, single or 
double density, reinforced hub. 
Item Qty 10 Qty50 

MD-5 $25.00 $110.00 

C-10 
C-20 
C-60 
C-90 

$ 7.50 
9.00 

11.50 
15.00 

$ 32.50 
39.00 
50.00 
70.00 

UPS SHIPPING INCLUDED 
In Continental USA 

CA Customers add taxes 

MICROSETTE 

475 Ellis St., Mt. View, 

CA 94043 (415) 968-1604 

Circle 279 on Inquiry card. 

http:El.fl.A.COM
http:ELtZA.COM
http:01u.,.1t.r1
http:mll;r~l.rl


CRT CONTROLLER 

II

This intemgent CRT ControHer 
uses an 8085A CPU & an 8275 In· 
tegrated CRT Controller. II 
leatures: 
• 	25 lines (80 char .lllne) 
• 	 5x7 dot matrix 
• Upper & lower case 
• 	Two 2716's (controller & char. 

generator) 
• 	 Serial Interlace RS232 & TIL 
• 	 Baud rates of 110, 150, 300, 600, 

1200, 2400, 4600 and 9600 
• Keyboard scanning system 
• Unencoded keyboard required 
•Uses 	+5V& ±12VPowerSup· 

plies 
• 	 Does not have graphic 

capabilities. 
Documentation lncludes program 
listing and composite vldeo c-lr· 
cult. 
Bare Board only 

(with doc) $39.95 
2716Char.Gen.A7 $19.95 
2716Program A 12 $19.96 

A·D CONVERTER 

J BE.s 16channel A-DConverter pllJlls ln· 
to ~our Apple 11 com1>u1er. II usee an 
ADC0817 which Incorporates a 18chlln­
nel multiplexer and an Bbit A.0 Con· 
verier. Tho 16 Inputs are high Im. 
pedance and the voltage range la 0 to 
5..12 volts.. Conversion timeIs<1OOjisec. 
The resotullon Is e bJts or 256 eteps, 
linearity ls " 112 stop. Two 16 pln 011' 
SO<:kets are used tor lnP<Jt,j GNO & 
refe<enc:e volla11e connectloijs. The<e 
are3singlebllffilpputs.OocJ1ncludes 
~ample program. 
81-1J2AAssm. $88.85 
e1-132KK1t see.es 
81-1328 Bare Board S2US 

EPROM PROGRAMMER 

JBE's EPROM Prog,ammarlsdes!go«I 
to program5V2518's, 25S2's &2716'&. II 
tnt11rtaceS" to th., JBE Parallel llO cerd 
using 10- ribbon oables. An LEO ln­
dlcat.es '#Mn lhe EPROM hi being pro­
grammtd.A 1extoolUto 111aert1onlorce 
soct<et Is used fof tne EPROM. Comes 
with complele documentation lot 
wrWngand reading EPflOM's In the AP­
pie II or Apple II Plus. Cables avallable 
separately. 
80-244AAssm. S-49.95 
8().244K Kit S39.95 
80-244BBar1>Board $24.95 

PARTS 

6502MPU $9.95 
6522VIA $9.95 
Z-BOMPU $9.95 
Z·SOPIO $9.95 
TW02114RAM $9.95 
2716 $14.95 
50pinconn. $5.95 
DipJumper2fl . $4.95 

6522 APPLE DINTERFACE 

The J BE 6522 Para IIellnterface Ior 
the App le U Computer, plugs 
directly Into any slot 1 lhrough 7 In 
the Apple. This card has 2 6522 Single boarO large scale Integra· 
VIA 's that provide: tlon Microcomputer. This 4.5 x6.5 
• Four 6 bit bi·directional 1/0 board uses the 6502 

ports Microprocessor, two 652.2 VIA's, 
• Four 16 blt programmable lour 2114 RAM's, 2516, 2716 or 

IImer/counters 2532 EPROM. The fully buffered 
• Serial shill registers 22/44 pin bus Is similar to the 
• Handshaking KIM , SYMI> , and AIM® expan­
A 74LS05 ls lortlmlng. Four16pin sion connector. The four B bit 110 
sockets provide easyconnectlons por l s connect through 16 pin dip 
to other peripheral devices. (Dip soCl<els. Thls board was designed 
jumpers with ribbon cables are lor control ard is ideal for Per· 
also available lrom J B~The 6522 sonal and OEM use. 
Paralle l 1/0 card Interfaces to the • 	 6502MPU
JBE EPAOM programmer. • 	 Two6522VIA's 
Understandi ng of machine • 	 Four2114 AAM's(2K bytes)
language required to Lise this • 	 One ERAOM 2.516 or 2532 
board. Inputs and o tputs are TTL • 	 Crystal c lock 1 Mh.Z
compatible. • Requltes5V 1AMP Power 
7Q..295A S69.95Assembled • 4.5 x 6.5 card 
7Q..295K $59.!15 Kit • Power on reset 
7Q..2958 $19.!15 Bareboard • 	 Fully buflered-expandable 

• 	 Solder mask-bOth sides
SPEECH SYNTHESIZERS Use your Apple II Computer, JBE 

6522 Parallel Interface card end 
EPROM Programmer as a 
development system for SLIM. 

Prices: 
lhe Votrax sc-01 Phoneme Syn­
JBEs SP8jCli Syntlieslzers use 

81·260A 5199.95 Assemt>led 
thes tze r chip. The SC-0 1 81-260K $149.95 Kit 
phonetlcaily synthesizes con­ 81·260B S 39.95 Ba.re Board 
tinuous speech of unllmlted 
vocabu lary.The SC-01 contalns64 6502 MICROCOMPUTER 
different phonemes and4 levelsof 
Inflection accessed by an 8 bit 
code. It requJres 10 Bytes per se­
condfo contlnuousspeech. Both 
boards have an audio amp for 
direct connection lo an 8 ohm 
speaker. 6502 MPU,8!122YtA,2718 EPRO'-!, 2114 
Documentation Includes basic RAM single bOard computer, Sln11la 5 
user programs, e phoneme chart volt power SuPPIY at 400 Ma. Two In· 
and listing ol coded words to help dependent 8 blt 1/0 porl8 with !'land· 
you get started. lllocumentatlon shakelines. RC c01ttrohd 1Mhtelodl. 
for the Apple II Speech Syn· Complete dOcumentatlOn. 110 lln•s use 
theslzer lncludesadisk with many Ml pin edge connector. Data and ad• 
user programs. dress !Ines are notaccenlbla. Mod. tor 
81-088 Apple II Speecfl 2532 ls Included. EPROM Is not lnclud· 

Synthesizer $139.95 IC11 KRAM, 2K EPROM, 2.110 pori... 
81·120 Parallel Input Speech 80-153Assm. s110.H 

Synthesizer $149.!15 SIJ.153Kll S 89.95 
Prices Include tne SC-01 Chip 8Q.153BareBoard S 18.15 
SC-01 solel separately !ors 76.95 

Z-80 MICROCOMUTER 

JB PROM Expafl(fe~ for the Apple II ~ 
M ids six SV 2716s for a total of 12ft Z-sl MPU, Z.00 PIO, 27 6 EPAOM.21 T~ 
bytes o t EPROM. This bowd takes tlte RAM 'fngle board comput1>r. Single 5 
place o11 he ~ board ROM In 1tie Apple. volt power supply at 300 Ma. Two in· 
11 is soflwa1e switchable by the same dependent B bit UO ports with hand· 
lechnlque us!ld by the Apple UI lrmware shake lines. RC contm lted 2Mhz clock. 
ca1'1. Solder Jumpers areforreset to the C-Ompletedocumenlation.1/0 tlnes use 
App le ROM or EPROM Expansion Card. 50 pin e~ge conneclor. Data and ad· 
Use JBE EPAOM Prowammer and dress 11nes are no t accessible. Mod. Ior 
Parallel 110 to program yow EPAOMs. 2532 is Included. EPROM is not includ· 
EPROMs sold separately. ed. 1t< RAM, 21< EPAOM, 21/0 perls. 
B1-085AAssm. S59.95 00.280 Anm. Sl29.9S 
81.0BSKl< lt S-49.95 8().280Kll S119.9S 
81-0BSB Bare Board '39.95 8().280 BarnBoard s 19.95 

81 ·260 "SLIM" 

JI!: 

~JOHN ELL ENGINEERING, INC. 

ALL PRODUCTS ARf AVAILABLE FROM JOHN BELL ENQINEERINQ, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 

ADO SALES TAX N CAL IFORNIA • ADO 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 ~ 
SEND FOR CATALOG (415) 592·8411 10% OUTSIDE U.S.A. 

WILL GALL HOURS: 9am - 4pm 

JBE I MICROCOMPUTER 

JBE's 7.75x11.75 6502 base 
M icrocomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 
The fully populated version 
In.eludes: 

• 	 16502 CPU 
• 	 4 6522 VIA (8 Parallel 1/0 

Port s) 
• 	 1 AYS-1013 (Serial 1/0 

Ports) 
• B2114 RAM (4K) 
• 	 2 2716 EPROM (Monitor & 

Tiny Baslc) 

The partially populated ver­
sion Includes: 

• 	 16502 CPU 
• 	 1 6522 VIA (2 Parallel 1/0 

Ports) 
• 1AY5-1013(Serial 110 Port) 
• 22114 RAM (1K) 
• 1 	 2716 EPROM (with 

Monitor) 

Both vers i ons I nc lu de 
sockets for 2716s or 2532s, 8 
16pinsockets for J/O interfac· 
Ing and a 0825 connector fo r 
RS232. 

A ll addr ess and data lines are 
brought olf the board to the 50 
pin edge connector. (similar 
te the Apple II bus) 

This board also features 
power on reset and cassette 
Interface. 

81-030 C Fully 
Populated $349.95 

81·030M Partially 
Populated $249•.95 

81·0308 Bare Board $ 89.95 
2716 EPROM 

(withMonitor) $ 19.95 
2715 EPROM 

(withTiny Basic $ 19.95 

http:7.75x11.75
http:EPAOM.21
http:dlcat.es
http:2716Char.Gen.A7


ATTENTION 
SINGLE BOARD 


COMPUTER OWNERS 


Complete your system with these fine 

products at savings from 15 to 25%. 


Clock/Calendar for Digital Research"s 

Big Board. Full time & date lunc lions. 

Eight interrupts & battery backup. 

Bare board- $25. Ki t - $54 .95, Asm ­

$67 .95, Program diskette- $5. 

Add $2.50 postage. 


Enclosures - Will house a computer , 

board, keyboard , power supp ly, 

12" monitor and 5" disk. 

21" 0 X 19"' W X 16'" H. 

List $105 Now Only S89 +$?shipping 


Monitors - I 2·· Motorola, 15 MHl, 

800 M e resolution. Separate video & 

sync. · 

l ist $200 Now Only $150 + $4 ship­

ping. 


Call or wri te for other great specials. 

AB COMPUTER PRODUCTS, P.0 BOX 57L-B 


JACKSON, N.J. 08527 , (201) 370·9889 


Circle 3 on inquiry card. 

NOW! 
176K 
TOTAL 
RAM 

For the '89 
•3 MP/M II© Compatible Banks 
· "Invisible Disk" 	CP/M 


Software Included 


Only $595.00 
MAGNOLIAii 
MICROSYSTEMS 

2264 · 1Sch AVE_W • SEATI LE.W / A98119 

(206) 285-7266 [800) 426-2841 
CPIM• & MP/M U areeegisteredtraclemirkscf 

D•g.t.al Research. Pacific Grove, C'A. 

Circle 248 on Inquiry card. 

ANNO UNCING THE 

FOX &GELLER 


dBASE II 
PROGRAM 

GENERATOR! 
QUICKCODE™ 

Now, without any programming, 
you can crea le these in seconds: 

• MAILING LABELS 
• WOROSTAR FORM LETTERS 
• OATA ENTRY / RETRIEVAL PGMS. 
• dBASE FILES 

$195 
INTFIOOUC I G dUflLIM 

The dBASEll utility program. 
Aulomal ically improves and commenls 
your programs. Many olher lealures. 

$99 
Fox & Goller Te.aneck, NJ 07666 
P.O. Sox 1053 (201) 837 -0142 
dB ASH M Ashlan·Tale 

Wotdstor fM ~ t opro lnrl 


Circle 461 on Inquiry card. 

MEMOREX 
FLEXIBLE DISCS 

WE Will. NOT BE UNDER· 
SOL.Dll Call Free (800)2354137 
for prices and lnlormalion. Dealer 
inquiries invited and C.0 D."s 
accepted 

San Luis Obispo. CA 
9340 1 In Cal -a ll 
(8001592·5935 Qt 

(805)543· l 037 

Clrcte 320 on Inquiry card. 

n.u.•.- w;. 1'. s . ~~ c-i.a;: 1 , • •• 1 1 11 . t• 

nrnm 1'01 UTIOOI'. 
I , e • a I I I 

. . . . . ... ... . . ... • •1 11 t • 
• • I T I • ~ I 0 • o I t • l a ~ t • ~ ~ 

· · ~ · · O ll • P l • I S · lOO 
Vl'L.t.l l o U ...l l"-l t l f r 1n•111 1ol.,..,_.~, . r. :u. 
n / 1 10 • • ••l~ oo• it • ft••• 'I .,f •l• 11 • ' ...... ~,._ I *<· 

Circle 399 on Inquiry card. 

391 . 8)115/88 CPU A&T 319 . 
ZA&T 199. CfU Z&!lz CSC lJ&. 

ISY. lh"" s-1• CAll DI SK l A&T 371. 
!KIDfACER 3 tSl 4113. lw-1 6 A&T~ 671 

LOMAS DATA PRODUCTS 
IG!fl lr;t; l !m5 E. l.lP7l DI SX aJITR. 220. 

ITAL 2sER. 2P 2ro. f'ffi:S 00. Clli1Ygj 195. 
12~ MT 69), PM 256K MT ID99. 

SEATTLE COMPUTER 
,Stl>Parr CAAD g 85!Jl) OIU 629 , 

1GI(;( ST Anc 7If>. IB/1 m "-lirON 693. 

MORROW DESIGNS 
CIS!!JI l BliS f{ 183 . If'A llJ w/Cfl'I™ 3%. 

G5K STATIC 581. l'\JLT I IO 269. 
8" s:JU CJl!l l09:i . llW. 8" !B'.IH/il 119;, 

LL PIU c:ES SUBJ EC'T 10 CHA P4 G:E 'SHIPP INC .HI .ft 3 . 

Cl'~ i ~ PV~?~~M~s¥f.~1rEll ~~~~~~ t A. 

1..1 l':J'l::.l"-t:i -=-= 
Circle 380 on inquiry card. 

Personal 
Publishing ~·M 

II yOtJ have ever lhoughl about 
publishing you1 memoirs. lhe Grear 
American Novel, your PhD thesis. 
documenlation tor a computer 
program, or whalever; lhink about 
lntergraphics· Personal Pu.bliahing 
ser11ice. It is lhe lowest cost method 
yet devised 10 gel your words into 
p1in YO\Jr Personal Computer. a 
modem, and a li tlle "do·il ·yoursell" 
spirit are all tha t is nece ssary to 
access our lu lly automated 
cornputerizecl lypese1t1ng se1vice. 

For furlher inforrnalion, write to: 

Intergraphics Inc. 
106A South ColLJmbtJs S1ree1 

Ale~and'l 1a, Virg1t>1 a 22314 


Circ le 212 on inquiry card, 

NEC America 
PC-8000 Serles 

• SYSTEMS • COMPONENTS 
• PRINTERS • SOFlWARE 
• SERVICE • ADD-ONS 

For Pricing and Catalog Coll orWrite 
Oevelopmenl Systems Co. 
2 00-A Walsh Ave 
Smto CI01a CA 95050 
Phone: (408) 727-1~9 

Circle 139 on Inquiry card. 

TRS-8ff" Models 1 & 3 
SMART TERMINAL ......... $69.95 
Model 2 CCP/M) Version ... $79.95 
Enables your TRS·80 to be used as a data 
commu nications terminal to a lime-sharing 
system or to another computer.Automatic 
rransmission or storage ol data to /from 
other computer. Conuot keys, character 
mapping, trne BREAK key. Cassette and 
disk files compatible with Electric Penci l• 
and Scr lpsit • . Transmi1/receive with 
verif icat ion. 
SYSTEM DIAGNOSTIC . . . . . $94.95 
Complete diagnostics for every component 
of you< TRS-80. Separate tests for ROM , 
RAM. video display, keyboard, line printer, 
ca ssette recorder. disk drives, RS-232·C 
interlace. 

Add SS.00 for program suppl ied on 
diskette, S3 .00 postage and handling. 

S.A.S.E. Im FREE ca talogue. 

HOWE SOFTWARE 
14 Lexington Rd .. New Ci ty, N V 10956 

(914) 634·1821 

Circle 195 on Inquiry card. 

http:D�g.t.al
http:Kit-$54.95


P.O . Box 4430X 

I•• Santa Clara, CA 95054 
Wiii calls: 2322 Walsh Ave. 

(408) 981M640 
Same day slllpment. Fi"~ line pans ony. FaCIOl'J lested. Guarant!Ed 
money bacJ(. Oua6ty 1c·s aod other ~ts al factory i:rices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 

ELECTRONlC SYSTEMS KITS 
Apple Perlph111t ~its 
5m1Al llO IN ERFACE 0 to 30.000 baud, 
D.T.R •. l11pu1& oulput lrommiritor orbasic. or 
use Apple as irllelligent terminal Bd only IPl 2) 
$14.95. Kil (P 2A) $51 25, Assernlllfd (~N 
2C) $62.95. 
l'MlOTVl'l NG BOARD (Pl 7907) $21.95. 
PAAALLELTRIAC OUTPUT BOARD B lriacs. 
eacll can switdl nov. 6A loads, 8d only (P1 
210) 519.20, Kil (PIN 210A) $1 19.55. 
OPTO·IS!l.ATEO INPUT BOARD B in puls. can 
be dllven lr«n Til logic, Bd only (PIN t20) 
S15.55, Kil (Pl 120AJ $69.95. 
lnterl- KIU 
SERI AUl'ARALLEl INTlRFACE Bidirecllonal, 
Bauo rat~ from 110 to 19.2K, sw Stlectalile 
polarity al inpul arid oulput slrobe, 5 lo 8 da la 
bits. 10t 2stoo bits. pilflly odd or el/En or non 
all c:harac11n contm ;i slarl bit, +5 & - 12 v 
reQulred.Bd ooly (PIN 10 1) $11.95 , Kil (PIN 
101 AI SC2.89. 
RS·Z32/TTL INTE RFACE BldirecUonal. re· 
Quires "' 12V, Kit (PIN 232A) $9.95. 
RS·232!20mA lNTERFAC E Bidlrecl iona l, 2 
passive opto-lsdated ckcuts. Kit (PIN 7901Al 
S14.95. 

PROM Eraser 
Will erase 25 PROMs In 15 minutes. Ultraviole t, 
assembled 25 PROM capacity S37.50 (with 
limer $69.50). 6 PROM capaci ly OSHA/UL Yff· 

sion $78.50 (wi llmer S108.50). 

NICad Battery Fixer/Charger Kit 
Opens shorted cells thatwon·1hold acltillgeand 
then cMroes Ihem up, a~ in one kil wtfull pa1 IS 
arid instruclions. No PC board. $8•.95 

ZBO Microcomputer 
16 bit VO. 2 MHZ clock. 2K RAM. ROM Bread· 
boi!ld SIJ'!Ce. Excelent tor control Bare 8o;ird 
$28.50. FIJIKi t $99.00. Monitor S20.00. Power 
Supply Kil $35.00, Tiny Basic $30.00. 

Modem Kil S6D .OO 
Staleol the art ori9.• illlSW!!f. No tuning ooce.s· 
sary. 103 C0111pa llble 300 baucl. lnexpensioe 
acoustic coupler plans Included. Sd. only 
Sll.00. Arlicie In June Railo El'ld1Qnics. 

60 Hz Crystal Time Base KH $4 .40 
Converts digital clocks !romAC line fr equency 10 
cr~lal lime base. Oulslandillg aca.racy. 

Vldea Modulalor Kil S9.95 
!Amver l TVsel imo a hi9hquatily monitm wlo 
afletting usage. Comp. lit wl l lnstruc. 

Mulll-voll Computer Power Supply 
Bv 5 amp. "'l8v .S atlllJ, So 1.5 an'(l. - 5• 
.5 amp, 12\< .S amp, - 12ooplion "'5•, :o: 12\< 
i!le regtjaled. BaSIC Kit $15.95­. Kit with chassis 
and al hardware $51.95. Add SS.00 shipping. Kil 
OI hardware S16.CO. Wo0<f9"ail c.ase SID.OD. 
Sl.50 shipping. 

Type-N-Talk by Volra1 
Tex1to SPeeth synlhesiler withunlrmlled "OCabo· 
lary, Wit-in 1ext 10 speech algorilhm, 70 co 100 
bits per secood speech svnlhesirei. RS2l2C 
in terlace $359.00. Speech IC$79-95. 

1802 1~K Dynamic RAM Kit $149 .00 
&(I.Wallie Io 6/lK. ltddBi rtfl'eSll w/mi:s up to 
4 IYtiz wino wail - /lddl. 16K RNA$25.00, 
S·100 4-slol erpa111lon S 9.95 
Super Monitor Vt.I Source U$lirlQ S15.00 

RCA Cosmac 1802 
Super Ell Computer $106.95 

The SuPet Elfisa sman ~leboi!ld oompuler that 
dOes matr/ big thilllJS. 1rs ilrl exct!llen1 con..,ter 
lor 1raiing and for leaflWlg pr017am-niflQ with tts 
maehiie lallQuaoe ancl yet !l's easily ei.pancleo 
with addilional memory, FUi i Basic, ASCU 
Keyboards, videoohatac;ter ~eneral ion. elc. 
ROM monl!or. Stale alld Mode displays; Single 
step. Optional address cis!llays: Pow!I' Supply; 
A~ Am!Miflfl' aild Speake •Futy socl!eled ror au 
IC"s: Fun docunentalloll. 
The s1111 er Ell lnctKles a ROM mOllltOI tor PIO· 
o;am i03*1o. edi1fllg :nl execution with SINGLE 
STEP lor IJl'IJl!1'llll dcllugglng whieh Is not fn · 
w:led in otilers al llle same prk;e. Wllh SINGLE 
STEP you can sel! 1hemlttopt~ chip oper­
atilg wiih1lle lri(IU!e Quest addo"ess and data bus 
displays before, during and alter executing fn. 
SllUCtlOllS. AISO, CPU mode arul lnstJuctloo cytte 
are decOOtd i!l>d di~ on 8 tID indicalors_ 
An FICA 186 t video Qr.IP cs c!Pp anows you to 
comect to yw own TV with an inellpenslve oldeo 
mocUator to do gi-aplllcs and oames There is a 
speaker system incllled lor willing yDll' own 
llllFSic or using many music pr0f7ams atready 
wrillen The spoalrer amijHer may also beused IO 
dlive relays for cootroj f)Ufposes. 
A24 key HEX keybo•nl includes 16 HEJC keys p s 
load, reset, run, wait . Input, memorr ptOtett, 
monllor select arid sirl!lle step._ larl)ll. on boo.Id 
•ys provide Olllpu1 aoo cpllonal bigll and IOw 
addless. Tllele isa 44 pin standard comector 001 

Quesl Super Basic V5.0 
A new enhanced •e<sion ol Super Bask nOw 
aoailab!e Ouest wastne first company worldWlde 
to ship a r~ size Basic for 1802 Systems. A 
complete fLllf:fioo Super Bas:lc tJy Ran Cenker 
incllldin9 rloa liog point cap ly wrlh sclenliflc 
nolat1on tnum~r ra11ge ~ . 17E"). 32 bit mleger 
: 2 billion. multi di"n arrays. string arrays;slling 
manipulation. cassette 1/0.sa•ealld IOad. basic. 
data and maehlne language programs. arid o•er 
75 stalooients. lunclloos and operations. 
N~ 1mprooed laster version 111clud1119 re­
number and essentially unflmiled variabl es. 
Also. an exckl5ive usei e(paflllable command 
hbra1•1. 
Serial and Parallel 110 rour.nes illcluded 
Super Bas:lc on Can ette SS S.00. 

ror PC cards and a 50 pin connector slol for lhe 
Oiiesl S!lf)el' E•pansion Board. Power supply and 
socl(ets ror an tC"s are Included plus a de!aied 
t27 pg. ilstrvctlon manual wllich ­ illtludes 
Ol'et40 pgs. ofsoflwarelnlo. inckDlg asariesol 
lessons to helP ge1 you started and amusic pro· 
gram aoo graplllcs targel oame. Many sCllOtts 
and universities are usln9 the Super Ell as a 
course of study. OEM's use d for training and 
~&O. 

Remember, olller c~ters only otter Super Ell 
loalt>'es at allditional cost or not al al Compare 
before yuu buy. Super Ell Kil $106.95, ligb 
address option SB.95, Law addreu opUan 
S9.95. Custom Cabinet willl orQled and labeled 
plexiglass lront panel $24.95.M metal f)(pansion 
cabklet, paintea atlll silk scr~. wltn room lor 
SS ·IOO boards arid power supply $57.0D . NICad 
Bauery Memory Sam KU S6.95. Al kits and 
oplions also cOllljllelely assembled and Eest.ed. 
Questllata, asoll ware publi:alion for 1802 com­
putet users is avaiable tr/ SIJJWiplioo fors12.00 
per 12 issues. SinQle issues SI .50. Issues 1· 12 
bound Sl6.50. 

MoewsVideo Graphlcs $3.50. Games and Music 
U .00, Chip 8 l'llerpcel!!l' $5.50. Slarship 4Kcas­
sene $14.95. Excitino 3J'd ohallenglno space 
oame. Compie1e manual inclllded. 

Free 14 page brochure 
ol complete Super Ell syslem . 

Super Expansion Board with Cassette Interlace $89.95 
TIE is lruly an astoulllfllg vakle! Tllis board has gram bugs qtlct;!y. 11len foUowwithsinQ1estep. II 
beei designed lo alow you lo decide l'ow you you have lhe Sueer Eipanslon B11ard and Super 
wan1 I optlooec1 The S~per Expatlsion Board Monitor the nmlor is up and rwinQ al the pc:iSll 
a;imes with4K al law power RAM !Lilly 'llb'~· ol a boUon. 
able any"'1fte in 64K with tlll·n rnemoiy PIO· Ot~ on bo'ardoptions ltlciude Pa111!1el lnpul and 
tecl and a caHelte lnterl~ Pro'oislons have output Ports wlUI flil ltandsllake. Tuey a10w easy 
been made !or al otllef oplims on lhe same board comec!lon or an ASCB keyboard to lhe ~ part 
and It flls really ilto the hardwood cabinet RS 232 illld 20 ma c..rent Loop for lelatype a 
alongslde lhe Supei E.11 . The boa'd h1tfudes Slots alhel oo-.i:ll am on boanl arid d voo need rrue 
for up II) 6K oj EPROM (2708. 27SB. 2716 or 11 memory ll'l!Je ill'e two S·100 mis la stalic RAM 
2716) and Is Milt meled . EPROM can be used or vldfo boards. Also a t KSuper Monilonersian 
for the monitor aoo ny Basic or olher iuposes. 2 with video drfver for full capabllly cisplay wl1h 
A1K Super ROM Manilllf $19.95 is available as an Tiry Basic: and a lliOeo l"ltetface board. Parallel 
on tlo:!rd Olllion rn 27Cll ~ whldh has been 110 PDrts SUS, RS 232 $4.SO, m 211 ma IJF 
i:reprogramrned witll ap-ogram lo;i_dlf/edilor ilr1d $1.95, S-tDO S4.50. ASD pill connector sel w'rtl1 
1tror chectlno rmAU Re cassene read/write ribboo cable is avaialile al $1 8.95 b my coo· 
soflWilre. (rOOl:atabie casselle file) anolher exclu· neclion betweei the Super Ell and lhe Supet 
si>re from IM!st. II includes 1egisler save and Ex[laRSiun Board. 
readout lJb::I: move ca~ and •Idea graphics Power Supply Ktt lor the complete SySlf.111 (see 
Diver with bld:ing Oll'SOC. llreak poSils can be M u~llOll Power Slrpply belO w) 
used vwth lh? register saveleau.te la isolate pro-

Rockwell AIM 65 Computer 
6502 basl!lll single board witll lullASCll keyboard 
311'.f 20 c00mn therm.al printer 20 clw. alph<mu­
meric dlsplay ~ mon11or:. fully expa11dable. 
S4t9.DO. 4K version S449.DO. 4K Assembler 
SJS.00. 8K Basic nterpreler S65.00. 

5oeoal smill power supply 5V 2A 24V .SA 
assem In trame $59.CD . Molderl plasllc 
nlowre to 111 llOUI A1M 65 and power SUWll' 
S52.SD. Ai ~ 65 lK fl taboo Wlth power suppl~ 
$\\,I C~. ttJSe. COid assw SS59.CQ. 4K S5i9.00. 
A6S.14Q. 50QO AIM 6514DWI 16K RAM and monltOf 

S1295 OD. RAM Boa1d Kit (16K. $19 51 t32K, 
$2151 VrJ;40 Video lnlerlace K~ S119,0D. A&T 
S149.0D. complete A ~ 65 in 111111 bnel1:<1 se Wllh 
PO"et 5lqlly $518.DO Special Packaoe Price 4K 
AM. 61( 8aSIC. IHlWeJ supply. cabilel S6Z9-DCAIM 65/KlMISVMISuper Ell 44 pin e.pans1on 

1 

"""_____________ 

1beard board wilh 3 oomectors S21.9-5. .,.___________. Super Color S·100 Video Kit $129.95 
Expandable to 256 x 192 hf.gil 1esollrtlon ooior 
IJlaphics. 6847wil hall displaymodes computer 
controlled. Memory mapped. 1K RAM expand· 
~ble lo SK. S· 100 bus 1802, 8080. 8035. Z80. 
etc. Dealers; Seni lar excellent prlclngrmarg"n 
program. 

Ell II Adapter Kil S24 .95 
Plugs lnloEll Uproviding Super Elf 44 and SO pin 
plus S-IOO bus expansion. (W1lh SI/per Ex· 
pansionl. ~ and low addless displays. slale 
and mode LED's opllooal $18. DO. 

TERMS: $5.DO min. crder U.S. Funds. Calll. residenls add 6% tax . Prices 
$10.00 min. VISA and MaslerCard accepted. $1.00 insurance opticnal. subiect FREE: Send tor vour copy of our NEW 1982 
Shipping: Alld 5%; orders under $25.D0-10%. to change QUEST CATALOG. Include 881! stamp. 

Circle 354 on Inquiry card. BYTEM•y 19&2 515 



Save Son 
Computer Books! 
We offer a10% discount on 
computer books from Addison­
Wes!ey, Wiley, Sybex. and Murach . 

Fas . reliable service and low 
shipping charges tor mail orders. 
Write tor FREE catalog (or stop 

in to see us 1n lower Manhattan). 

DOWN 
'IUWN
BOOK 
BAZAAR 
INC 

DOWNTOWN 
BOOK BAZAAR. 
Dept. B 
172 Fulton SI. 
(near World 
Trade Ctr.I 
New York, N, Y. 
10007 

Clrcle ~44 on Inquiry card. 

-Mod II Owners-
Progrem Modlllcetlone Now A Snep 

With Buie IDEAS" 
tt you know whal 1rs like lo write prog<ams on a 
mainframe CQmlJIJler with a well human·engln· 
&red programming fac~l1y ( ~ke SPF). then you're 
probably fn.israledwith the limilations ol lhe BASIC 
Line Ecllt0< of your TRSSO• Mod II. 
Uyou've M•er e.<patif!nced mainf rame program­
ming power at lls best, you don't know what 
you"•e been mlssing:Tedlouelln•by-lln• edlllnll 
la now• thing ol th• paat with BHlc IDEAS" 
and lta powerful Fult·Scraan Tut Edllor. 
0 Chan11H Made Eaay. Move !he cursor an:r 

where on lhe screen & simply lyp11 in your 
re\lisions. 

D Mullalna lnHrt& Daloia: JtJst posl1Jon the 
cursor and inser1/del&t11 lines at w in. 

O Ttict lntart I Dalal• Within A 1.1111: Again, 
just position th& cursor anywhere on the line 
and lnserl or delete text with instantaneous 
vlsual leedbacl<. 

D Also lnctiJdes: Global Saerch & Replace, 
Automatic Prompting, P~nt. and much more. 

Thars nol aL BaSiC IDEAS" has a hAI array ol 
advanced programming lools th.at make Mod II 
BASIC EularTo Wrlle, EealerTo Road, Euler 
To Modify. 

Sood la our FREE brochure fo eomolo1a dGtl •I& 
a.nd aelual examples of lhe PQW'er cJ BaslclOEA.S"' . 
C""11>lo1e •y•tom. fully documoo•ed. Ol1ly $ 299. 

Compuler IDEAS Corporat io n 
•229 llall SL • D• llas. T exas 752 19 

Circle 95 on Inquiry card. 

TRS-80® Model Ill 
48K RAM & 2 Drives 

SJ 79988 
DWVERED 

HIGH TECHNOLOGY AT AfFOROABlE PRICES 

Ordeu & Jn f0< mo1 ion JHE eonoM (003) 673·8857 

•------.., LINE ,~~:~ ~'~ 
12 John• on S"""'· Milford NH 03055·0423 

Circle 51 on Inqu iry card. 

FLOPPY DISKS 
NEW Shugart 5A400L . . . . . . $C33.00 
f'EWShJaortSA450 . ........ • , 325.00 
NE.W~tSABO l'l. .. .......• 399 00 
NE.WS1"L9>rt5AB51R.. , , 520.QQ 
Duoi a~· endOBUf"e. W1f" e d. oower. r o ck. 

mount s.W:too. rOtT'QtO AC. QOwOr 

control . . . . . . . . . . 649 00 
Endctm.ro. 8 '°" t:Jo&k toP. bar \,,W'\ W H"'O d 7~00 
Ef'oJCLOSUl'IE ~L.MN! WITH 

POWER DESK TQP . . . . . . . . . 9000 
F020B power supply. . . . SQ.QO 

Dl&KliTTli8 
1 y ear werren1;y, 10per p laeoc lbro ry cose 
B " . .angle B'de•e>ngle l!!en1>1ty 2 .B .40 
8'".. ""'>QIO -ublc> Cltlnt>ty 39.SO 
B " ..do.ble !Kle<>double--r;y 45.70 
5 1' " REINFORCeOHUS10/P\..ASTC 

L LBl!'lARY CASE SOFT SECTOREO . 
100A 16HO..ES 
einglo """°-""'l)IO den$ty 
single s.de~ denalt:y 
OO..Olo sded-doo.A;Jlo --.O.r;y 

TRACTOR FEED PAPER 
9liii x 11 btonk,:3700 t& pOl"'f 

S 'H. A 11 bk..e bar-, :3?00 eheeta 

29.70 
3s..io 
43.90 

on-ER TYPES OF MeOIA AVAILABL..E -
CAU. FOR F'l'1CE 

r\\1710 METAVAN1 INC.
LJVLJO ,eoe East Oyer Rooo. Sute 307 

Sant o Ana. CA 9270:1 
[714] 540-2427 

Clrcle 260 on Inquiry card. 

Introducing ... 

Froe Prince Software 
PROGRAMMERS: We are seeking out­
standing entertainment programs for 
publication. UniQue, challenging pro­
grams for the IBM PC. the TRS-80 Color 
Computer and other compute s with 
high-resolution color graphics capa­
bili ties. Write for our submissions kit. 

Fro2 Prince Software 
P.O.Box970 

Bowlin!! Green Station 
New York. New York 10274 

Circle 175 on Inquiry card. 

Beech Enterprizes
6109 South I Street 

Tacoma, Washington 984-08 
(2061472-1094 

Printers - Epson. Oild•I• , Nee. Audn, Othen 
Epson MX-70 .. . .... .. .. ... 315.00 
Epson MX -60 ....... ...... 445.00 
Epson MX-100 .. ... ........ 745.00 
Anadex OP9500, OP9501 ... .1265.00 
IDS 560 ........ . .. ...... .1104 .00 

Boards - MJcrosolt. Vld•• 
ZBOSoftcard by Microsoll . . . . 287.00 
f6K Ramcard by Microsolt ....146.75 

Computer systems - Allos. Ttl••ldao, NEC 
NEC ­ 64K Ram. 2 Disk. 7 Expansion 
Slots CRT ...... . .. . .. ... .2379.00 

Other Products & Sollware Available . S 
Call 

Hard Disk. Visi ca l c. Modems, 
Monitors, Furniture 

Terms: Certified checks. personal checks. 
mone y orders . Allow 2 weeks lor per­
sonal checks lo clear. Equlpmenl is sub­
ject to price change and avai lability. 

Circle 43 on Inquiry card. 

~ 
_, Build and Enhance 

I 
i you1 Apple · sol1wa.re hbtaiy 

111 attofdable pffC:U­
• For Ille FIRST time - PACKeD 
~) Y~ d Jskiw lth 60aut!la1'd1no 
/ .......:::. .... ~Progt"an't$ -

'­ t.~ Your Apple· nee<ls orooramal •Ral!RAl4' Al la!l l you nave an oppoftun1 ty 

' 

lift tJ lD use yovr Apple " to 111 luUest 

1-e•'" c.4patitvl 

-- ~ APPLEWAAE m1c• .,u•r•on••"'"I•••• 
txlant.l~t varie ty or g1~r 1m11n-c;lu-d 1 n o: 

Butlness Prlnte1 Graohlcs 
Game!I • Tu• • Music 
Ut lllh1?5 • Cata B.a!l.e • F"W\anc:e 
St.te1u;• • Engmeerlno • a.no many 
others w1ll'I 3 3 005 lor tJsyaem utltning 

First 3 disks avai lable at $59.95 each 
Order all 3 tor a tree bonus disk. 
Call now toll tree: 1- 800-327-8664 
Fla . Residents: 305-564-7004 
Please add S3 tor postage & handl ing . 
6400 Ha yes S1 
Holtywooo. Fl 330~• 

Circle 23 on Inquiry card. 

JL• 

For CP/M-80® Users 
OA!A IOtl!PTIOO 
'4 !1 .9!i FAST LOC­ ,_:HI f'4e ~°"'II lt'C' 'fPI on10ccr1t~~·OA. 

• "'~" ,_." •nc1~1:1 '·'11• C111...,, ~ ..­. 0.JA tSStSO JJ4.0J 
• f>l.eY•dH 'eCU'll "W IOI -., tkd IP\t' INtU l~tive dH• • C6'9'1btft• 
loCW'I oJ t.1•1\$p01<!110f'I , 1oUOtlllutlOl'I, ~ •'1;•tll••t. Cy~a
• ..,,...... m•no•"" l(h' ar OAtA 0.Mr..ul", "1fll ' HUIU 
• llli40il\rw 

I U9 9S PO'WUI Cl\'l' PT 11 \JS GoY•11•11Hl\fll o.& 1.1 EMt'tP.I~ .........., 
• Solt..,.,, omo "'"•l'lfatlOt\, 1N1 '°°'"" •"lk.W' cou, .,,,..a...,.,,
c• 1.... .N•t~l 811-1eN ot St .. nda•d' r11to5 DU4:I 41i t.l•n JIJ c..,. 
~ ..PlllO"t St-"t'>d•~O • ~.....iaea F"Sl l0C'(H • P•o....antw;1'1 
••v•I o• ,_I! ., io­ '"' mo1~ ''""' '., ,,.. 01 ~111 • £11<rn11t. ,.,.., tor 
r"ll" I Ol._.s .... thf A5 T LOCll.· 11 • Prg"""'911 mM• llOl'f •' combln1tori 
ef'OC•yittJO !\ • E••c~on< Coae IDIM Modt: · • Cl• ~t uv 
.. CO"fltiont1 t..ro" ol "'""II'• COl!'lol.. p ...rn.iUl lOOftl, piviJur;l 
v .,,_, r.01m 11.ort ... ~c~"4rmg • t.t~li.;g:w et"IC"YOPOfll Pe""· 
1wa., VN"ftlll[Al(•8i.t o, AmON[ ""'f'TllH•r n{)-.. ~gt"°"' 
t.O(lr.t.1icu~1toec~teocry1>to•O...or"•nl 

SNU.0 SHU f/SUCJC CAlClflATOll 
U.t t!. STA.Clil. CALCl 1 Eu-. 10 ldl ~AlAO SHU f u tcv*HOI 

• Vin AP,,. Sle · •··· POI"" No1.. haonl e Koeo'lni< Cl·C\l·HOf"I 
• S-.fll'lbO.< ,...,.._,,'°'ROW COL 1 • TIV*• e v~!.Otl 

Accvmwi.~o- . S11c So1ue1 •~•• • Occ,'""' t f'"Oi11~ "°'111 
II l Otgo<'­ ;99 ••0 I 

~0.~a. lt'IG t~U. IOI' '-RB ~oor-~1.ort Ut 

UNIVERSAL INFORMATION SVSTEMS 
1Ei4~J 511.Y Onv• 

Eaco~1db C• I Orn•11 
tl702S ,,,..... ..._......, ., ..... ,.. 

, ....... -... ·y,,~... .......... "'I 

Circle 422 on Inquiry card. 

LETTER GUALITY 

PRINTERS 

ftOl\•A-St.;11 ln rttflC'fl VH·t.1()1\) 
n111rrui.t Cll'nJrQn5u - r•lon 
O.\IHetit.11 RS-'232 Ttt-mltula 

lrom ~&"9 

~';~~l>~.,wn~':.lt~~":i'~ :~n~!t.,~~n•nty uid ~~ 

SVS TEMEOCORPORA TION-

Circle 400 on Inqu iry card. 



INCREDIBLE? BELIEVE IT! 

Wuhington Computer Services 


ill affiliate ol {(( ~~~!!c~~~ ))} est 1912 
,.Cll)llil'Ollloll"l"C 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 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 


PRINTERS 
150 cps bidirectional • 9x9 dol matrix, quietized 
case. 136 col. vertical form control and many 
other functions Now$950 
The best price/performance ratio avaUable. 

1--=~n!.l:~~ RS-232 serial to 19.200 baud x-on, x-oll add $25· ~&ooo
'H" Teletype 40. 300 LPM·typewriter quality, RS· from Only 

232 interface. This quality printer i.s available io many $3200 
configurations Including lorms access. qu ie ized case. etc. 

Teletype 43 from S995 
Teletype AP-200 , 340 cps dot matrix (simi lar to Data Prod M-200) $2799 
NEC Spinwrlter-55 cps, bidirectional, leuer qualily 

R.O. 7710 $2560 KSR 7720 $2799 
OIABLO 630·40 cps, bidirectional , daisy wheel , plot /graph $2349 
OUME Sprint 9/35 cps. daisy wheel $1944 
C. ITOH Starwrlter. 40 cps. daisy wheel. FID $1550 
EPSON MX·80. 100, 80 cps. 9x9 dot matrix SCA LL 
ANAOEX 9500/9501 , up to 200 cps, high resolutiondot $1325 
OKI DATA Mlcrollne 82A. bidirectional. lriction /pin feed $525 

Microllne83A, bidirecllonal. 120 cps. uses 15" paper S799 
Tl- 810 . 150 cps. Basic $1449 

Package·Compressed print, ver tical form contIDI $1630 
MANNESMANN MT 1705 200 cps, 7x9, 132 col SCALL 
TALLY MT 1805 200 cps, 7x9 + NLO 40x1B matrix SC ALL 
CENTRONICS SC ALL 

739100 cps, nx9 dot malfix. Full Graphics S567 
122120 cps, lnternational set, Full Graphics $899 

DEC LA-34 $1085 
IDS PRISM, 132 col. , color Sl785 

TERMINALS PMMI MODEM $359 
AMPEX DIALOGUE 30, 8D, 81 SC ALL 
TELEVIDEO 910 C(multi- terminal) $610 

925C $795 
950C $950 

SOROC IQ 120 $729 
HAZELTINE ESPRIT $669 
DEC VT-1DO $1575 
WYSEWY-100(ALTOS 1) NEW/ SCALL 

Similar savings for our HAZELTINE and LEAR SIEGLER Anes 

SOn'WARE 
MBASIC·80 $275 WOROSTAR $300 
MBASIC COMPILER $285 MAILMERGE mo 
FORTRAN-80 $349 OATASTAR 5230 
COBOL-80 $574 OBASE II $525 
PL/1 -80 $425 CONDOR Ill $716 
PASCAL MT+ V5.5 $398 MILESTONE 5235 
WHITES MITH 'SC $660 SUPERCALC S221 
BSTAM,BSTMS $200 FMS-80 $649 
CB-80 $420 SELECTOR V 5396 
PEARL (LEVEL 3) $549 SPELLGUARD 5236 
LIFEBOAT SOFTWARE SCALL SUPERSOFT SCALL 
PEACHTREE SCA LL AMERICAN BUS. SYST.SCALL 
GRAHAM-DORIAN SC ALL ACCOUNTING PLUS SCALL 
STRUCTURED SYST. SCA LL TURBOOOS (MULTI) S500 
VAlllOATAIOSBORlllE $500 TURBOOOS (1 USER) $220 

8" DISK DRIVE SALE 
8"SHU.GARTSA801R 5450 8" SHUGART SA 851R $669 2 foc $1289 
QUME DATATRACK 8 $589 21or S111D 
Enclosure. powersupply or 2 8" drives A&T $350 
MORROW DISCUS 20 + CP/ M , MICROSOFT BASIC,. CONT. $950 

BARD DISK SPECIALS 
CORVUS 5MB, 10MB, 20MB Conslellallon Multlplexer and Mirror Backup 
MORROW 26MB + controller + CP/M 2.2®, M basic $4495 S3821 
~ controller, COC Hawk Drive (5 llx. 5 rem) $7995 $6795 
\"!l.wm controller, Western Dynex (5 fix . 5 rem) $5995 $5099 

Winchester 5If• drives complete with case, cable, 
·OM sol ware. S·tOO conlroller. Adapter avail. foc use with 

Cl P any Z·BO system. Cartridge drive controllers avail. 
5MB llPPtE S 100 l-89 $2898 
lOMB XERCJXALrOS OEM discounts available! R.s. MOO. n $3398 
~ &IC'DlflAlll ~ 5 'I• ''. 8" and 14 " Winchester/taoe 
~ subsystems avail. 
FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples ol the lully assembled and ested business 

and scienHlic computer systems which we offer. 
~ 8000 SX, multl·user, mu Ii i-processor, turbo OOS SCALL 
"'n"'""''°""' CPM 2.2. FULL 2 YEAR WARRANTY! 
L~~ 6800016 b[l mulll-user U IX V.7 SC ALL 

/)~1)16TIR 8086 6 bit, 128K RAM, Syst. #2 $3499 
I Call us lor besl prices on these high quality 2nd 

mm 11 fl Group. generation boards and sys1ems. 

ii!: Ca lifornia These high quality, reliable produc s have made CCS 
liiii• Compu1u delacto industry slandard for 5-100 producls 

- Sy~u:ms Assembled and tested: 
2200 H.D. Mainframe $517 281DAZ·BOCPU , serial por $316 
206SC64Kdynamic RAM $409 2422AF1oppy Cont , CP/M 2.2 $427 
CCS 2210A w/l loppy con Iroller. 1serial port $2116 
CC S3DD-1 Aw /1 .2 MB floppy drives, 2serial, 2 parallel porls SCALL 

DIGIAC'Fine Compulers SCA LL 
{Q).@@)ffi@!!!JI? We oiler generous discounts on the Compupro line of 
\!!> ,.,.,,._.,, ~ '" fast. qualily 8 and 16 bit boards 

l..J......_~h--.,~ ADVANTAGE SCALL 
1~111<.J11vr & HORIZON 

NECLow prices on PC·BOOO series SCA LL 
DELTA S-4500 10 User, Multi-Processor, 40 MB hard 7 MB tape SC ALL 
ALTOS single and multi-user systems SCALL 

!'I'~ Decision 1. CP/M Microsofl Basic, UNIX SCALL 

RQ" 820 Desktop computer-64K, 2 lloppys. (CP/M avail. )XE·
I/\, List $2995 SCALL 

Similar savings on the full lines of ccs, SSM, NNC, MORROW, DELTA. 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT. NEC, TELEVIOEO, IMS 
ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYlE, TECMAR, DUAL 

LOOK HERE! AMPEX~ 
Call us lor ALL your sollweas needs Dialogue BO'" _ 
Syslems Houses, Educational Institutions. & ­
Government Agencies Given Special Consideration · 

or ast de wery, send cert11e check , money order or call lo arrange direct bank wfre transfer. Personal or company checks require two to three ... 
weeks to clear. Atl prices are mail order only. Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. N.V. 
residents add sales tax . Qantex is a trademark of North Atlantic Industries, Inc . Radio Shack®is a trademark of the Tandy Gorp. CP/M®is a IAiiiiilil 
trademark ol Digital Research. All sales subject to our standard sale condlllons (available on request) . ~ 

Ci rcle 433 on Inquiry card. llYTE May 198i 517 
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KIT-80 INC. 


E-Z-80 ENTRY KIT 
A Z-80 Micro Computer wHn CPU: CTC: 
PIO: Prom Programmer : Read Outs: Key 
Pad: Onboard ROM & RAM : Wire Wrap: 
DC Regulator: Manual & lnslrucl ion s. 

Kit Price 1390W 
18601 LBJ Fwy • Mesqulle, Texas 

75150 • 800·527·1593 

Clr cle 231 on Inquiry card. 

EPSON 
MX-80 

CARTRIDGE RIBBONS 

$9~~ 
$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

We accept Mastercard and Visa 

CHECK-MATE" 
P.O. eox 103 , RANDOLPH. MA 02368 

Call Toll Fm - 1-800·343-7706 
In Massachusells - 617·963·7694 

Clrcle 72 on Inquiry card. 

EPSON 

DOT MATRIX PRINTERS 

SUPER DISCOUNTS ON 

MX-80F/T NOW 
MX-80 IN 
MX-100 STOCK 
We also stock direct connect 
cables for TR S-80. Apple, IBM. 

A1ari, Pel or RS 232 

TO ORDER 

12091 667-2888 or 634-8888 


'~ 
GRAPHICS ROM 'S 

AVAILABLE 

:.l ,! '::MACROTRONICS. Inc. . 
~	I 2~ N. Golden SI.ate Blvd 

f vrloc~. Cat1l orn1.:1 95380 f 11 c 

RIBBONS at 
GREAT DISCOUNTS 

Mulllstrike ribbons lblackl kr. 
Refill° 

New Re l111ded Ribbon 
Ribbons cartridges Pancakes 

Oume (Ours) SJ ea. S2 ea. S1 ea. 
Diablo {Un i ~ . ) S4 ea. S3 ea. S2 ea. 
NEC (Orig.) S4 ea . S3 ea. S2 ea. 
Wang (Ours) S4 ea. SJ ea. 52 ea. 
RicOh (Orig.) S6 ea. S4 ea. S3 ea. 

(Cloth ribbons will be available shortly.) 
"Minimum order 3 pancakes with instrucllons. 
Add ZS percen t for orders o1 less lhan 1 doz. 
We "l! ade" for RELOAOABL£ used cartridges. 
Write tor price lists on diskeltes, printwheels 
and other ribbons. Orde.r our new 150 page book 
HOW TO RELOAD MULTI-STRIKE DAISY WHEEL 
WORD PROCESSING RIBBONS.S49. This wo puls 
you In business reloading ribbons at home. 

WILLIAM WALKER 

Word Processing Supplies 


306 Wesl 46th St. 

New York. Y 10036 


Circle 431 on Inquiry card. 

VOLT AGE SURGE & 
TRANSIENT SUPPRESSOR 

Protects 
Most 

Electronic 
Equipment 

The SUPPRESSOR electronically removes 
or re<juccs sudde n voltage changes. 11 
simply plugs into a power recep1acle oo 
1he same circuir as rhe equ.ipmenr being 
protec1ed. 

END POWER L!NE SPIKES, SURGES. 
HASH ... O nly S29.95ea. Dealer Inquir ies 
Invi ted. 

9 CUESTA SYSTEMS. INC. 
Jd40 l',ot,pqo Coon 
Son l'-" Obopo. ( ollfo•rvo QJ.101 
(60~ ) ~d1 · 4160 

Circle 126 on Inquiry card. 

ADDS 

VIEWPOINT 


$495 Qty. 1 

Modem 300/1200 $699 

DEC 

COMPATIBLE 


Datamedia 

Excel 12 $1,295 

Excel 22 $995 


Economy 
Peripherals 

I (404) 952-0213 

verbatim 

flexible disks 
Olli Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA' -
PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luls Obispo, C.A 
93401. ln Cal cal.1 
(800) 592-5935 or 

~~~lliiiOi;i~[j (805) 543-1037. 

Circle 320 on Inquiry card. 

LOOK ALIKE 


$399 

One Year Ful I \.Jarran t ~ 


De I i ver~ from st ock 


~@(fi)acg~, 

1500 NW. 6Z s-
Ft. Laud-hi. FL. ~ ~ 
33309 Su itoo +()') 

305·776-7177 

Circle 384 on Inquiry card. 

SUPER SALE 

EPROM 
1· 7 Sup SO up 

2716 4 .15 3.90 CALL 
2732 9.70 8 .85 CALL 

1 GK RAM EXPANSION KIT 

For T RS-80 Model Jll 


Seto 18 pieces UPD4 l 6-2 (200nS) 


0 ;11• iurnr1-tu1<1 w 1lho p LJr c h ul:! on rf!QlHTt. $1 J .. 95 

WRITE FOR FREE CATALOG 

.;::,~~ Sl/NTRON/CS CO., INC. 
_ 12621 CRENSHAW BOULEVARD 
~~ HAINTKOANE, CAllfOANIA 90250 
~~· 11 WTli0"4"fl TD ~ 'VL,t.-.ft,....fletUo•. 1 

.......... Sl'O" f kOUJt;~ ~ . • ... 10-19 t:k:li--'• 1'li""ta tc.. 
tN CAL'lfOflNIA OUT&!CIE CAl l10RMA TOLL fFtU! 

(213) 644-1149 1-800421-5775 
M •1I O,.ct..- - \1..01mr.1m Order 'S 10 Sof:fld M~e}' Order orCf\ecli to 
P.O. BOX 19!i7- 0•P1 0 HAW r HOAN! . CA 902S.0. U'1 l' VOUI' 
VI'S!'\ 01 • Jllf'!Cil'd IDl'nn 1nth.i<ll' C•Q•f.>t-on <1•1•1 Add S2 00 
oosl..111!! •"'dtuindl 1~ 1<:1 orl<k'• l;.alllom1<1•ot'1-i!U',..t. .od G"u•e-1-1• • 

Circle 246 on Inquiry card. 	 Circl e 462 on Inquiry card. Clrcle 395 on inquiry card. 

http:VL,t.-.ft


COMPUTERS•
INTERSYSTEMS 

DPS I DPS 1A O?S~A CALLFO R rmCl s 

DYNABYTE List. , _Less30% 

ALTOS List . . . . ....... Less 20% 

NORTHSTAR 
Horizons & Advanta]es .... CALL 

TELEVIOEO COMPUTER 
SYSTEMS__ ........ ........ CALL 

SUPERBRAIN 

64K DD .. . ... . - . . , - . - . . .• , . .. . ... . S2639 
64K QD_. _.. . . .. __ _. . , _. _. . _ . _. ... S2949 

DSS -lOMEG Hard Disk . .. .. , ... , . .. , $3195 

CROMEMCO 
CS-1 List. S399S . , . , ..... , OUR PRICE $3195 
CS-2 Lis t. $4695 .. . . . .. . , . OUR PRICE $3549 
CS-3 LLSI, S7995 . - . , - . . - - - OUR PRICE $6349 
Z2H list. S999S _, __ .. . _.. OUR PRICE $7995 

:J"•''* ldatasystems 
Z-89 L•sc 

$2'395 
OUR PRICE 

$2099 

TERMINALS•
TeleVideo 

Telev1deo 910C .. .... _ . . . _, ..•.. , . . CALL 
912C ... _ ,._ .... _., _,. __ CALL 

920C .... .. .......... CALL 
92SC. . , • • . . . .... . .. , .. . CALL 
950C. . . . • __ . , ..•..•. . .. _CALL 

I TERTUBE., , . . . . • , ••. , . , , $725 
Emulator _, .... , . . . . , , , .. , , _ . . , $725 

OKIOATA 
V1 o; ro\1 1n•• iii• s359 
'Jl1 -;1 · 111n.•'5lA ~469 

\11 1•:, 0 1111" ~JA S/49 

C.ITOH . . ..... - .. . .... CALLFORPRIC S 


SOROC 
Soroc 10120 .. . __. _. ____ . _. __ . _. _ S679 

10 130. '......... . ...... $585 
10 135. ... . . . ' . ' .. - . - . - • . ... - - $ 719 
·U l J:i ,,.., ~ 1 1.n1• 1 • •. .., $ 789 
10140 .. . . - .. ' . .. ..... '. ' $995 

HAZELTINE 
1420. _ . .. . . _, _ , _ . . _. _ . _ ... _. .. : . _. CALL 
1500_. ___ , . .. . . . . _ . . ..• .•. , .... , .. SAV E 
15 10.,.,., .... ,. ,., ..... • ... , . .. . , CA LL 

ZENITH Z19 ...... ... . -.. $639 


?rrces ate for prft·paid orders on~v . and re flec r 
cash d1scouhr. C.O.O: s and ~ge cards sl1gli<4v 
higher. 

i'IJlu~I ' l! •i1 '!I ,....~ 'I'-"" 101 nft•ul"tl••llU , .,,...., ,... •~11 _ 10 1 ..- ~d lt!tl 

t ·•• lHJ •'\ "" ,,.. IJ .. 1orv .,...."'r ,,1111v fltVS 1u,1C i-.1nti. ,..111• o1111Nn 

, ~ ••• ,~ ... ·:oort~ Id '( P••(';t."SdO l l()t ll t• ~ lu1•e ~1-,1 J ll•I0 11 ',J 'lJ 0 O•dl!f "lo 

••tQIJ•••! lS"'~ i ltHH l'l.•I Pr .i;.r') ) '1n1• •t ' I rn •~ l'\. t•lt.j•: Mlf l1l1,1 I •101 11.)t 

PRINTERS
•
CENTRONICS 

749- 1 PAR . - - - . - $699 
739-3 SER . $619 
704- 11 par allel .. ' - $1569 
704 -9 tRS232 !. - $1519 

Tl810 
8 10 Basic.. $1289 
8 10 Full Option .. . .. ' . . .. .. . .. .. '. $1599 
820 RO Basic . ··· - · ·· · $1545 
820 K SR Basic, .. .. $1739 

NEC 7710 I RS232l SER IAL . . . _. $2395 
7730 PARALLE L . . . . . . . . . . . . $2395 

Oume ..... . . CAL L FOR PRICE 

Diablo 630 RO.. $2049 
1640 KSR . . $3495 
1640 RO . - . . $3095 

Paper Ti ger 44SG . . .. , . $739 
460 .. $799 
460G ... $839 
560G .. $1099 

Prism BO. SS95 
132 w i color . $1495 

Epson 
MX HU >465 
•\ii /jl)f I S548 
M X l(l!J S745 

DISKSYSTEMS
• 


MORROW 
015 Cll~ 20 $835 
Ou~ I 01s<:uss 20 $1385 
• •s.:uss 2 ... 2 S1 199 
M 5 5n1c(l H drl l Dos._ $1995 
1111 JO lU rneq Hard D"~ $2995 
f\11 26 26 "'e(I H;irrl Disk $3349 

CORVU S Smey Hard D•ti"- $2999 
CORVUS 10 meg Hard Dis~ $4279 
CORVUS 20 me9 Hil rd Di sk $5159 

COMPUTERS WHOLESALE 

P.O. Box 144 Camillus, N.Y.13031 

315. 472-2582 

Prices subject to change without notice 

Circle 107 on Inquiry care!. 
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BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

CJ ..,.. THE BIG BOARD PROJECT: Three years in the works, and maybe too good to be true. A h lbule lo hard headed, 1641< KIT 
no compromise, hlgh perlormance, Amer ican engineering! The Big Board gives you al l the mosl needed BASIC 1101 

~ computing lealures on one board al a very reasonable cosI. The Big Board was designed lrom scralch lo run lhe 
...J latest version ol CP/M'. Just Imagine all lhe oll-lhe-shell software lhat can be run on the Big Board wllhout any SIZE: 8'11 x 1J l/, IN.0 
II: modlllcatlonsneededl Take a Big Board, add a couple ol 8 Inch disc drives. power supply, an enclosure,C.R.T., S,AME AS A'N 8 IN. DRIVE.
0 and you have a total Business System tor about 1/3 the cost you might expect lo pay. REQUIRES: •SY@ 3 AMPS~ w • • 12V @ .5 AMPS. 
(.) FULLY SOCKETED! FEATURES: (Remember, all this on one board!)z 
;>o 64K RAM 
..... 
0 Uses Industry standard 4116 RAM 'S. All 64K Is avellable 10 the user. ourYIDEO 
< 1nd EPROM sections do not me~e holuln syslctrn RAM. Also. •ery special cJ1re ..... 

was l•k•n In tne RAM ••'ray PC loyout lo •limlnate polenllol nolH ind glitches. 
0 
z 
(.) 

Z-80 CPU 
w 
a. Running al 2.S MHZ. Handles all 4116 RAM relresh and suppor1& Mode 2 

0 IN TERUPTS. FuHy bulleted and runs 8080 aotlware. 
a: 
:::> 
w SERIAL 1/0 (OPTIONAL) 
c Full 2 channo:• using Ille ZSO SlO and ll'oeSMC 8116 B,aud Raio GonMalor. FULLz 

RS2:32! For s-:,.nchronouJ or a.synchronous c:ommunic;etlon. In synchronou1o< 
mode, 1he clocks can be lransmllled or received by 1 modem. Elolh c1>1nnol1 can

':JC be ><ti up lor 01\h1tr d1l1·comrnun callon or dal1·l•rmln11s. Suppol1s mod<t 2 1nl .::) 
Prk:e tor all parts and conneclors: $65. 

BASIC 1/0 
Con•llls of • 1eparale parallel port (Z80 PIOI lor use with on ASCII encoded 
keyboard lor Input. Output would be on Uie 80 • 24 Video Olsploy. 

BLANK PC BOARD - $175 


24 x 80 CHARACTER VIDEO 
Wllh a crisp, lll1>1<e,.free display thal looks extremely sharp even on smell 
monllors .Hardware sc,roll 1nd lull cursor control. ComPOslle video or spill video 
and sync: Cll1ncter sel Is supplied on 1 2716 style ROM, maklng cuslomlied 
lonls euy. Sync pulses can be 1ny desired lengH• or polarity. Video may be 
lnverled or lrue. 5 •I 7 Matrix • Upper & lower C••" 

FLOPPY DISC CONTROLLER 
Uses W01771 conlroller chip with • T'TL 0111 Seporator for enhanced 
rellablllly. IBM 3740 compallble. Supporla up lo lour 8 Inch disc drives . 0 recny 
compaUble with llandard Shugart dri•es such as lhe SA800 ar SA8D\.Drlves can 
be conflgurl!d lor remole AC oll·on. Runs CP/M" 2.2. 

TWO PORT PARALLEL 110 (OPTIONAL) 

Uus Z-80 PIO. Full 16 bllt, fully buUued. bl·dlrecllonal. User s<!leelab le hanCI 
>l'i1ke polarily . Sel ol 111 parts and connectors for parallel JIO: S19.95 

REAL TIME CLOCK (OPTIONAL) 
Use. Z·BO CTC. Can be conllgured as a Counler on Real'Time Clock,, Setohll 
parts: 59,95 

CP/M• 2.2 FOR BIG BOARD 
T'he populor CPIM' 0 .0 .S. lo run on Big Board 11 
avollable far $159.DD.The blank Big Board PC Board comes complete w ith fu ll documentation 

(including schematics). the character ROM, the PFM 3.3 MONITOR ROM, 
and a diskette wilh the source of our BIOS. BOOT. and PFM 3.3MONITOR. PRICE CUT! 

PFM 3.3 2K SYSTEM MONITOR 
The real power ollheBl g Board lies In II• PFM 3.3 on board monitor. PfM commonds lnctude:Dump Memory,BoolCP/M•. Copy, Examine, Fiii Memory, Test Memory, Go To, 

Read 1nd Write 110 Ports. Disc Read (Orl•e. Track, Seclorl. end Se1rcl>. PF'M ocaiplu one ol lhe lour2716EPROM1ocallo<"11pro•lded, 

Z-80 Is e Tredemer• or Zilog. 


TERMS: Shipments will be made approximately 3 to 6 weeks atter we 
receive your order, VISA, MC, cash accepted.We wil l acceptCOD's (for the 

(OF TEXAS)
Digital Research Computers 

Big Board only) with a $75 deposit Balance UPS COO. Add $4.00 shipping. 
P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 USA ANO CANADA ONLY 

"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
""1 TO 4 PIECE DOMESTIC USA PRICE. 

l 



- -- ---

IBM PC 

TRS·SI • MODEL II 


ADVANCED PROD CTIVITY SYSTEM 

APS is a pr-c>duc11vicy boo-.Jtc-r ch:u C'~n bt; 

compor<d wioh 16M's SPF •Y"'"'·n o 
sophlsuc.a tcd w;c:r w1H scttk fo1 norhing k>s 
N'o(c 1hcsc reimiles: 

• Mmu dn..,rn. usir.r rnendl)' gcncrnl purpose 
archi1e<: tuu·

• Du.a l HJc1m upc-rilnon 
Pri.-n:u y. Linc .1ntJ Funrnon i.e )' co1ntn:1nds• 
Scp;a.1il tc ft,,bt nn(I Btowu sub 5y,tc-m ~• 
Dynillmically .ildJuSt iliblc scrolling 111 il ll four 
dtrecilons 

• 
• E:.:1ctn.:tJ d:u.a..sc ts rnct~c ~nd <re.a te 

TC'~ I fc r-maucr. imilur •o 18M".s 
SCRIP T.IGML fo rm1Hltr . is deugncd for 
large docu 111cn u 

• 

• 	Buih · io utd1Uc$ "'/low dJtil'Srt formP.I 
convi;uionj 

AU r c: gist~r('d u.~n ol our produ~ts ri:ct'IVC' full 
m.:11tn1en.;u1c(' suppor1. F ot more i:nro1mnr1 on 
con1uc1: 

ARRIX LOGIC SYSTF..MS INC. 

r.o. BOX 142 


DON MI LLS, ONTARIO 

CANADA MlC 2R6 


.. RcgrnC"rlfd Tn dtma_rk of Tandy Corpor:uwft 

Clrcle 27 on Inquiry card. 

FORECASTING 
EASllARIMA - The 11rs l and only microcom· 

purer proiJ.rom to develop and run ARIMA 
!Box-Jenkinsl models... oll outomatrcoJfy. De ­
signed ro, the stQc:k o;r commodi•v trader. 
Create• darabaoe or rnad Compu Trac flieo 
direc;t ly. Requires no know~ed'ge of statis. tf.cs. 
Recommended by Ct.ase Economot · 
rics. SJOO. 

TWGIARIMA - The slatistlcian"s verslon of 
EASl/ARIMA. Complele con1tol $nd mote OP· 
dons. such as SU'EIS&onal model~ and 80:.: ~Cox 
Han•lormo1fon>. S 300. 

ELF Is our geoora1 purpose sla!lsiical 

package. s200. 


All are for 1ho Apple 11· with 48 of 

m<1mory. A.pplesoh • end DOS 3.3. 


Visa and MasterCard accepted. 

Call or wrli e: 


Ilk 111~~ 
3907 LakOUI Road 
P.O. 8011 10114 
AleHndrie, VA 22310 
(703) 960-2587 

Cl.rcle 436 on Inquiry card. 

MULTl-FUNCTION MICROCOMPUTER 

flEX1 PL.US i.a • "3809 E rn ic:rOf)roc;Hsor w i•h built • 
lo con1•0 ors lor: 
- a·· .-nd 5Y. " 1BM Compt1~bl0 FIC>i'PY Ois-ti:onos 
- IEEE· 4SB tnH.-um•nl•tlon '3vs 
- RS·232/20MA Communb,ion "' 50· 19 . 2K 

8.aud P•rdOUSeri.al IJO and Cossauos 
-Up to 56K on boord RAM. ROM. EPROM 
- A.dvaincedl O~uigging Mont«ori 
Tl\-a most aimple te s.ingle board rNcrO'Compu1ef. 

Speci•I puee~ only 96G5 w irh all opt ions and 2K 
RAMl 2K EPROM. 

Quantity d i!COl.SlU llvilitabht. 


Set! us • I ComdttilSfN',-,'tg '82, JUfM 28.JO. 

boclh 11 369. 

The Compu1•rlet, Inc. 
34 Ch•ll'l'lllfatd St. 

Chalmdord_. MA 0\824 

017/ 250·3049 

Clrcle 106 on Inquiry card. 

Cash In on you1 crnalive energies. loin Into­
Soll Compute r Systems· SOfTWARE 
OEVE~OPMENT PROGRAM. Gel a ll cl you< 
R&D hardware al out dis tribu!lor cost p lus 

20°/o Royalty! 
We ~ive you personalized se1vlce. olfer a non­
exclusive merke11ng agreeme111, plus olher 
specialized services. We seek ; high revel 
language complle<s. cmss·ass&mble•s. ullli 
11es. OM BS. new OS. educ. and business ap­
plicarfons. and any o lher markelable program 
We oller lull develcpo1ent and documenta· 
l ion. Don't hesllate. conlac l us lmmedool oly. 

Michael L Dean. V.P. R&O 

InfoSolt Computer Systems 


11111 

2699 C!ay \M Ad. 

Concoro. c A 945 , 9 
 """"" [415161!00202 

Single Source Solulion 

Clrcle 203 on Inquiry card. 

r::'I PROFESSIONAL COMPUTER 
~CASSETIES 

TAS·BO" · APPLE · COMMODOAE·ATARI 
lna.t~nt ~ SJIOll'\O Locll Oum Doot11 

l~J 

Micro-camp e•n•tlH ~ Cawner 10 -..o "°"" 
Ou.ll t1Compu1 • J t•P• ~o.iOltrat,11u.perfQn!QV.Qo 

CERTll'lEO • T 1$1)1) Fct ONE YEAA WAAFIANn 
LI.11 P11C• Mkt~ t~ •I ·l l9~HudC...«'91 "3~ 

SPECIAL lllTRODUCrORY OFFER/ 
MICRO~CQt,IP MOOE~ IJ~ITPRJC.e IO PAO< 

C· IO (';O loeO 52.95 r: 520.00 :... 

C.20 (HIS all") 1100 loell 3.15 D 22.00 [' 
c.:io 1•50 10011 3.35 U 2•.00 D 
COOIJOO fool) 3..55 c 26.00 '.] 
HioM Clf!:anfls W 5 D 20.00 ~ 

0 CHECK 0 _..ASTERC'1ARGE nvis.A 
M1nll'filut"" crc)ofl 11)1'-erlO.I Uri:l 1 11(1 CO 

Cardi A.cco\#'ILNo ___ E11Qlr:.11on 04to 

~mme -------------- ­
AcJdl e~~ --------------
COty S1e1e_ Zlp --- ­
M.al1 ro P ,0 Oox. D . Sh•IOI\,, CT OOClk 

c.•··~.... .,..~ 

Clrcle 247 on Inquiry card. 

8ATARl
 
800 (lGK) 649 
400 (16 K ) 319 
410 R.ecorder 74 
810 Disk Drive 439 
822 Printer (THERMAL) 269 

Q 825 Printer(80COWMNl 589
N. 830 Modem 149 v 850 	 164 

853 	 79> 
4(1()l """ .... 
• OCll 

"""" """'AO".....,,,,, 
CALL OR WRITE FOR FREE CATAlOC 

COSMIC COMPUHRS 
UHLIM1T(0 

Circle 122 on Inquiry card. 

l ·llGU 
l?a-.N: ~ J.l;Jl{u.
nos K>2'~a ,.6Su.. 
.l1)6 (!>VJ I024:.:B s.~u. 
.'.1716 tSl/i 1. ,1..,u. 
27JC 15 '11 <-096x9 8.9Su.. "' . 

~ 
4~~2QO.YS t~IC :11 ~.ssu. 
:l.Jf::'4-1'!)0::$ 641C Jil fil.95u~ 
211.;,i,. ..200.,"i;S >0-2'":." 1,1SN . 

!.!.• 
Ju!.t.'o Rr!J .H)e.a.. HLfl . 10:ic.t­
.Antto Y~lla-w .1~.a. PHn. IO~c!!. 

llOCID1' 
I: Ph1 Tit! L.P. .D&ea• 

!4 l"~ f"lT ~ c L.? . • lle;t.. 

l b f'b~ fll'l L.r. . IJiU. 

; .. Ph~ h n L.f', .24~;a_ 


LO l'ln Tir. L .~. ,4.1ea.. 


FAD t: JaM, 

r .ea.•. 
? . iO!!i. 
C.1]5ea. 

:·:1•.~~~~~r~~:.;l~l"~l)J~~~,t:·1t~l~>;u~ ':.t, 
rd'ut<d. 	 ­

ft.'4t\i; 	 i.DIJ, VJ~A, '-Y '!A;!:.'TfJl'CUl.f111': •.Ct.(tJ l\.-0 
lUC'IW J Wl!N.:. ror· 1oa·u.. i.1l .:heel(;: to 
..:.1<:.•·· 

!.'1-tll'l'JH(; . .C.':.O l!f'.5 c,rto l llr1. •1 Qc!t' .it0.00 
J. ~ 1~ps H.l'[ 

4'.tLI (Ir -l"'il<' 

a. .. 1....ah 11,.,·Kln lH, .., ..,. ...-' 
-..ina. M&u. GltH 
C•l?J-'6W 

Circle 202 on Inquiry card. 

1/oAa,x·SC-01 A 
SPEECH SYNTHESIZER 

$70 Each
1/oAax® (5 or more, 

-~ ........... -!" $55 each) 
Order in Ones or Thousands 

The SC-OIA Speech Synlheslztt is acomple1e1y stll· 
con1ained soUd slJle device. This m gl.e chip phoneli· 
c~ly synthesizes oonll-us speedl ol unllmhed 
vocabul.lry. 

The SC·01A canlains 6' dilferent phonemH which 
are accessed by a Ii-bit code. Compuler fnlerlaces 
and te1t-1o·speeth algorHhms 11$0 avaRable for prod­
ucl develoomenl. 
V~a' 1sa1radem.arkolfef1er aJS.Crt"o1i1W(I ~ s 

Call 1·800·645·3479, In N.Y. 1·516··374·6793 
MICAOMlNT I C, 
917 Midwoy 
Woodmere. N.Y 

CaU lor 
quanlity pricin 

Circle 464 on Inquiry card. 

Bill Cosby
says: 
"When you 
learn CPR,

' youre

ready to 

savelives­

" anywhere. 

+American 
Red Cross 

http:4~~2QO.YS
http:o.iOltrat,11u.perfQn!QV.Qo
http:P�rdOUSeri.al
http:statis.tf.cs


081 buffered editing ter111inal with 

detached Selectric-style l<eyboard. 


Operates in conversational or block mode at 
synchronous rates to 19.2Kbps. RS232C 
interface. Operates in either full or half duplex. 
Parallel printer interface is standard. The 081 
offers ergonomic design, sculptured profile and 
award-winning styling plus these features: 

• Familiar Selectric-style detached keyboard 
• Amber, green or white phosphors • Non-glare 
12" display formatted as 24 lines by 80 columns 
o f data with 25th status line • Standard memory 
two 1920 character pages with third and fourth 
pages optional • Standard editing funcllons 
include erase, insert and delete character and line 
operations • Full range of visual attributes 

• Half-intensity protected fields • 128 displayable 
symbols, including 96 ASCII characters, 21 
control characters and 11 line drawing characters 
•Twenty function keys with 10-key numeric pad. 
Function keys supported by standard 256KB 
memory expandable to 2MB • Function key 
memory down-loadable from host. 

Also from Ampex! 
080 Terminal. Similar features to 081 but with 

detached programmer-type keyboard. 030 
Terminal. Strictly inter-active terminal. Detached 
keyboard . Operates in on-line, local or monitor 
modes. Economy and ease of operation make it 
ideal for basic data communications. 



CAlifoRNiA DiGiTA 

Post Office Box 3097 B • Torrance, Califa,. · 50~ 


l!pi1i1111 ~JOl1" trn:mgnhr 1.»::i.ao 
I PIO M.'< I00 IJZ «1IJ1I" 
(lra.f..- ...11 llU OpUoti OQ DO 
~•llO•o;; .. tot.{llJU 1~.00 
5'-rlal ~rt1c.tf•«Ul41l t),IJ!Q 
Srrial lti,"r. • 1~ 11;.if.HlSiU :,.0.00 
~h~ t~,- 11U"-ill H ot 
n..Lc ·• u11ufl1t• r111u J).,GO 
11..1PU:tTl'!IMI hu4 U,.00 
H.t:p~.trr«n' Ul.llf>lll'I H..OI 
P.ip.,r..t'.-O•li.:t:l'I D lJI l!l.litl 

-
-~--· 

NEC PC-8023A 

$535 
fktl -n1•1.ru, bl...tlrlf~1mm•l. Ll'llf\<"• 
1ulili'\lo fl'l<H<W!fll'~UC'lOf' Co:o•IL 
llt'llH1,Pf'IR1f'r. cawptc1e IU..HCL 
u;ipe.- .Jnd Jo-,..r.t ~• f\SCfL Cr.id •• 
m ... ~,..n>aLl.i:;s •~'"""&' •U.t1 Lll111 ... 'blht1 
w 11N1 lloi 1r1~ 1«1....n Ut\.IJl'Olll 
dlt<H,I)' anlop.1per 
l'~n<O.lld •~nnc lftod l l~ cuJ-titti 
~mpr11U•!J pr1n' tm111i.­ •hh l tl.1111 
<G•l rt...cl,l~f' HMI IM-11 V.111.14' lll to­
daJ'• flol'Wlh.r llllltlU!I. 

54500 
56150 

PRINTERS 
Epeon ;l.L'\;o PH E ~·u·-0 .iA H 
£r»a" lil~80F"T PR£-"L'lt8.(J F !19~ 
£pso" 11L'l\ l 1Hl (•JH:~LXJOO 
Ari:i.d))l D50G rn "!31"100 I:?&) 
An;adu DJ.G I PRAQl.Ol IZU 
Aftll¢D4" UO fJR,\UO t<J1~ 
JD.SP:aJH!t'Tf:.t'. i-'HC.&SOC ZD-DS 
•os T14:er 5ti0 PRCSIOC 135(1 
01 .1 tllD UO PRO,SO 41 1$(1 
Dl:ahlo Hi60 J.IHDIS~O :!IUO 
DlllltJa lS-10 PH01li1D ::UD6 
Cbt:itcicgh 110 rRCHllO IUO 
P r tn lronb: lOG PR P JlOO i SOO 
Prln. tro111u1 SCIO P ltPH­0 '6 1i0 

N"f.:C/&crllian1 I PR:.OSSlOp.. :ti» 
~EC/Sn\ 16K PR~H16p1 :l 1' 95 
'f£C/S1uwru. P l\\1 300 131>5 
Cktd:\!!I ao l"HOBC '4lG 
0111~t11 .(12 Piton au; 
l)e~ tJ.1o, • .aJ. PROU. 8Sll~ 
T iOl•tjp-e lllK PTTO!OI\: JO!)' 
Tun 111 810 PRTiJJOD 115(1 
1'C'x.W 8lOC PRTllOC no~ 
Ce>n•ronk• '3G PRC130P 52 MI 
Cctft1rmil9 7.37 PRC1:17P 69") 
~11~r-onlc:• l3' PRClJ~P 711') 
Cn•mx: 'l'O.- -~ PRC10'1 -0 
Cll'l\lf'n..11:.'Ul\-ll PR.C10t-11 

Sixteen Bit Memory 

5595 
February Price 1850 

30% Price Reduction 

3101 
Dlsplay 

Terminal 

IBM Direct Price 11395 
California Digital 

discount 
price 

AMPEX 
DIALOGUE SO 

REDUCED PRICE 

VIDEO TERMINALS 
AOPS Vla"'J'°lnl 
ADOS Recent 2!1 nun\eric clu.1uer 
ADDS Rec.ent 30 2-5t h sta tus Urie 
AOJJS 11~,•n1 40 il 11>itC'd gnrhio;s 
A.ODS Rt!r,.ent tlD Dloc:k rnode­
Arnprex Di. louse- BO 1wo pm,se.det111 tc:h 
Dl~lt>l Equ P'" ""' V'l'- 100 
DiGlt:1.l Equi pn1em. VT- t 32 
l BM 3101·1 0 chor :ic:t er mode Gr'een 
IBM 3101 - 20 b lock mode 
V!S Y3 L 200 
Tdcvidoq 910C (n ew) 
Tel video 912 C 
Tele v ldeo 920 C 
Televideo 95 0C de totchob le keyb<I. 
Zenith Z-19 

VDT- HVP 
l 'DT-R25 
VDT-RJO 
VDT-1140 
VDT-1160 
voi·-nso 
VOT-VIOO 
VDT-Vl32 
VDT-3101 
VDT-31012 
V DT·V'200 
v o·r ­ ·r910 
VDT·'l'lJ12 
VDT - T9:.00 
\IUT-T9;,0 
V!Yf-Z - 19 

~95 
850 
950 

11a; 
)495 

i ;.9~ 
1895 
119:; 
l J9; 

995 
;95 
66; 
1'1i5 
985 

VIDEO MONITORS 

EPROM ERASER 
Ullra Yilol Products 

BMC Mll·12C 20 MHt 
P31 9'!en phosphor ' 169 

NEC 9m.1201 __ 189 

Zen~h gm Z~M121 _ 119 
BMC color comoosh _ 339 
Zenhh color13" __ 395 
NEC RGB 12020H _ 895 

CALO a,,lflA COMf'VTEl\ :S'tlf'H.LI~ 
i\l'l1,'-M'!k P.-cx..,•..o' l 111 WC r119 
l\s:--n~l~11 at• r l11l lll,..,rf...~cll lO llll 
Citntl'oonK:I ln!tthce Ul'd 111-1 11:1 
l! PJtOLt t..lc.4::i•fl11 
C.•.h•d111r'('lcx;I.-. u-i. b~qk-r t .i11 11 
Jl•rdlrl f,f! IWf-liH TTlO,\ ff 
f' ro1 n .maWc nit: r ?HOii ti 
/uu.l• tlDUU..1• eill<'lv..rhr 1-HO.\ •• 

~I CkQSCJ-"'1' f"ltOUOCU, 
•\pf>l• ta .t...aa CPU u.n!I JU 
U,C. llA'fr.S. PROtlll'CUi 
l!l(ru~1t.:W"pp~r 
c;'C'u. u~en ~' 1•11001,,; r.:i Ill 

U.0.,lil«- V••liDn I 90 c:;ofliioltl" Vi4'-o !'Ml 
J Nft~ll.\CM \'L srAUC'f'(fRU 
•~ Qprjn..1 AIU ur4,A10/:r JU. 

' . . .. ·-· -' . 
- - • j ~ ... ,..:,. • ' 

~: _;;~~~~~ 
-­ .......-.';'. ~ 

t.J1V l•OA1\ill 

c.:.t~~1 ~'~j;:=- u~~-1;.~:1 n 
~'4;oh1o>v~ l.. •IQ ~I llou :vttl 

Dvt'•!..J.'•:i 
•·I0•111~11+ ...1l1IL11 

f'""C••9Cllt [I ..(At 
\J,.ao.:..r ""'-"m :'oJ..1""'-"' l·l.O 

'•• n.t-J. :I po•r11lld :r.lll ,~11·111 
clocll i ".:1or l!OC·/117.111 

""1 ~a:1nn• •me:· :-Mt z....o 
•l"'""rl.Ll .. JIU411•1 
1tu fl • rr• m.M:-sr.ct 

lt'hcl•·lo Hl'C•, 1 u1.:h:bo~l"il 
C:f't1 -. .Joppy ..t-.;,, COJ'llr6lbu· 
p.hn l lo ILC't!•)IJ<°l 

qH,111\'..;U 

C...111. c...,,'l'"".. r :t!OLJ. 0 d1>1 4 
p:-w .. r-iiflv t.;x:.1 -L''°'° 

1l.I ll •l•n '•bl• L'-:U• I ~:I 
u.1 ~:,.1. 1 b~h [.:'l.'-1· 1'U 
lo:>'!b'o• I 11•nnrr11 . 1-;\,lolllO 

.ULMOlt\ LlO..\HlJS 

C:&lt( CtoflilJ.o lotr lfiJ.\ lllh 
ol,.•r•u r \'1to • l"Tl• l1"1'-l''! "' 

1-!1! Cn-i111111r1o .-:111 " t4J 
,, •14: .............. llll\h(,;J(ll& 

C~Jtl L ~' i,.utWT !Q.r J~h. 
...1.11-e ,... "'"'r t1h.lo'·L:~tll.? 

1 • .i,.,, 1 .1u~1 •'f •o. «..111 ... 

'" 

"' 

,...,......,roi UI ~1 l)l1' :-i.OF 10;:, 
<il~ S 'f f-'lt lf!I 1- tDlfl4.>N.lll• 11 

LO, tl--ri..unlc UOl1- E'\U :!:tlo 
l!I u...11aarr.1.C' 11JJlJ·l•.'\.C::t JT•, 

r•...-.llllf..,.,.._..1ST-d•-n••••l.!J11t1~ 
1...r.\Jph.1 •t.o·u!JO:'ti• u•100 

ll·lltr.I: ori•.Hltl1!i 

Ui,.n.ol ll o..,..-­ ~· J~k. t'ft_. 
11r1•••• ••".lf:o. llilM-!l l 'J; 

iil•:t""IC•1•• l'IOfv;·l-CIO 
fl'l'Ml"..,, .~ e1 9ln1-1•1C11 nn bn~rd 1111, 1 191!.- woe 

Rotron Muffin Fan 

$1477 

,~-ACCESSORIES FOR THE 
' --.,. .' ,. ­APPLE 

COMPUTER 

__ ,- :t..!.·-- ---· • 

..,...;:~·;.) ­.. ~ --~ ..... .. _, ....... . 


1·.n •l• ...c1. no.\lt11s 

C,~• ..,.;~;.,;,.it;:, :1:,~:'-~.:ill 
\to-r~ll••il:"l•''"~11'hb<°>..,... 

l R"r-Ul-l~rl lll.lf··-:!'ill :Ulli 
"OOn •uw 0.-.i.c-• Mu•1I..,,,. 

;1 ••,~.111r.••• 01>r - \l>u1 
Clodbal• lll•rfoUf' (\-. 

....,.~~~lj~/"Z.~! ~:-t..I I L'.>9 
I ''-'"•llJ ...rl llt · ldU l 1tl 

~.-1t'l11 rn· 11t• hi~\ 

•J' 	c-"'"'~"- n-.11 1~ .. t l • -d 
··•1-w.." 1111:.-cri·-. 111 

~.-1.-cl lu; \\•n• •r·•fll'.,"''" 
UfM'I tioard Utb- \\H\ :n 

"r-1.·.i: l.~te. c.c:m.r .JI 1•• .-1 it ·•~ 
J'ru~o b1:1~r-.1 1,1:~•.\lol' IJ 

(.O• .....,~ ...... «>lu-. 
t.o..rd llU:\-.l.',M..: .U1 

II C:. It•"'•" :l·l•ll llr'rllM 
11:Qokl• llt•'l·ll II 

l\l,j(,11 f'ro-f...t11 11t1•••""r ••u-..! 
"- lD':l'C 1•Nll"MI •1 llt'S- \~ 1111 I) 

\ldl""f',.-o~cUlq•IO·c\M"lt'O 

f,IO(l1"'TAIN' ~l.PUTt:R PROOUCTS 
11..,_ro ~- 1 0 ~.rat.rm rur USR JUI 
In.::,.. x..1a it.i1 i1 Dillr 10 
if ~""aad An/DA I ut, 319 
Afiplo C.1~111: t.:au".rr bit.di p u~ 

~1~:'.. !~~°.:titr ~:~ 
ftOM Wrhu/P"'tr11.1runorr 1111 
A.Pt'LC DPIAl\-1' l"ROUtlCTS 
~l'JIW-1..ancu•u cu41 uo...
~=~~~~:=~~I ~~rc;l•r 
Ajipll•par llill~ l Uitr:.rr1oco "' 
WI 11UCROC:O 1P1..lt.PI "' 
l:A..&1. llll,.••lpaull•l l.'.d.,rhr:;• AJO 

50JtR:O.."l'O \ 'ALLC Y '1S.S.C:CIA·r13 
... l"u>·JIP.f'Ci!Rlll~tk.. tP..1••.UJ lliO 

5-100 BOARDS 

Assembled• Tested • Burned-in 

http:t.:au".rr
http:c-"'"'~"-n-.11


16K STATIC64KDYNAMIC 
s9.9s s13.95 

2167 70ns.4164 100· 

16KDYNAMIC 2716 EPRDM 
Priv.11• l•ll•l.-d tu,. C... ll lnnil .. IJ1 .rr1 ~.,,. ,..." 111 
•h· ... ,,.. ....,..o ,..J ~ .. ..-r .. Qf II -+CIW'OL "4""4t..o... 
L~ di. •· ~'••• ,.. r ur1.... loh *-l'Y Id .0 
•.-...,.,, ... r~in11Wnrt- 11.~ ...e •• 11r....a1111•­
1ii.1i• It ""~f !.i r" 11 •Ullo 1 rr111J nl: hut.· IM;i1• 
o\M of r .... ,..•• • r hs'IC" 111';.r '-""' cu~ It 1nr:l•1...t 
"'u. rv•n -~ .C ollil•h11.-.. U\UJ•CIJ:,,(l tlO DJ 
l•luw • ...,.: U'y cump;ri.-r ,.,. r '"'f'l l 

Tin bun 'U.15 Ont h 11drcd bielan ' 21.50 

Your Choice 
SCOTCH 


MEMOREX 

VERBATIM 


16 Sector 

744·16 ' 26.50 
3401 3405 26.50 
525·01 525·10 NA 26.50 
104/1 107/1 NA 39.50 

Sin ~le Side Do able Den sily 

I104/10 1101110 I NA I 45.00 I 
Double Side Double DensiW 

745·0 745·1D 
104/20 1D7/2D 

2D4/20 NA 

745·16 
NA 

NA 

42.5D 
49.5D 

59.5D 

EIGHT INCH DISKETTES 

5"tll Side Single ""'14r s• $l!o °"""'" llc•say 
SCOTCH 740·0 29.50 SCOTCH 741'0 39.00 

29.50 MEMOREX 3090 35.00 

29.50 SCOTCH 743·0 47.50 

MEMOREX 3114 39.50 

DYSAN 3740/2 0 65.00 

PLEASE PHONE FOR VOLUME PRICING. 

' 


~i•hofl""~ • lnh ""' •• u Ina • hot .. 
urun;: W11H \ • llt•l.,i'I••·• 

51'.ll I Lr"' r ••{ti th•.un l tli,.00 
'\1.i.,,.• r •·11,,,....1,.ll'!,••I• H.'>\ 
ll'! r- uirfl l c C•n"r •· ll • t 1·,,,, 

$1250 


s2.10 s4.9s 
4116 100· ' 1.85 101).14.50 1K· '4.00 

2732 £PROM 

SALE $7.95 


STATIC ... 3? 100• 11;• 

2! L02 1K 1. 19 I. 09 l. 05 . fl.I 
2114 JOOns, 2. 95 2. 75 2. 50 I. 90 
4044 ·4 450ns. ..;. ~O 4. 19 ~ .00 3. 1; 
~0 .. 4-2 250:n s . .a. 05 .; _65 ~ . ;o ~ . 25 
6116 16k H pin 7. 9; 1. ;;o 6. 7; s. "9J 
2 167/6167 20 pln 11- 95 10 . 75 8. 65 9. 25 

EPROM 
2708 
2716 
2716 

-i.so n)j. 
>V. 
'rl·voLt 

3 . 95 
~ - 95 
a. ;o 

3. '" 
4 . 00 
7. 95 

J . 25 
3. 75 
7. 65 

3.00 
3. so 
7. 25 

2732 fnt~J/ JI! La~. 7. 95 7 . 50 7. 00 3. 85 
2532 Te:ic:a15 I.ns l 12 . 95 11. 50 10. 00 9 . 50 
276-1 64 K Eprom29. 95 27. 00 25. 00 23. 50 

direct connect Your Choice 

MODEM $169 
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0 E TWO 

single 3095319* OLIVETII 801 

425double 419* ouvrn1 0021051 

single 395 385SHUGART 801 /A 

525 495doubleSHUGART 851 / R 

495DUME DATA TRACK 8 double 525 
* The 8" 011vet11 drives are aprox. 111· ....~de< than the SlnHJatlS. 

Five Inch Disk Drives 
·­

OLIVET 5011400 single 199 185 175 

OLIVETTI 502/451 double 235 225 215 
Upon requesl, all drives are suppfled wllh power 
conneclors and one manual per order. 

:!30 \'Oh 5011z.. 8"' 

Two O~velll 801 disk drives with power supply, 4" eihaust tan 
complete in dual enclosure with all necessary power cables. 
Documentation included. 50 lbs. CAL·2801 

Signalcabte add '35.00 WCA ·6500 

Same u abO~e tliA wuti 

Sliu'l"rt801A llS02U1 ' 119S Olvottl 102 

SOUg•n 9S 1A MS026S1 14 50 


SPECIAL 

$89 
Volumn Pricing 

Upon Request 


Seagate Compatable 
7.5 MEGABYTE 

Winchester Hard Disk Drive 
Wt hiln pth: d 111 It IOw I II 1111 rn.a.fttlflClurrt h.U ast td 11(11 ' ' WU 

UH!h b1il• d l'IJme ill 0111 advrrrisif9. 
lntv111¥ 11aa1anl Su911ti ~lvg taop•Ubll!. Or1vr fttl In!• tl« umr: sp.1u

••a SY•" !low! <•It driu. CAl·S61/2 

S-100 MOTHER BOARD$35 

http:r1�1ll'�\lr11.1l
http:101).14.50


Circle 154 on Inquiry card. 

FLOPPY DISK DRIVES CPU 

ccs 2810 • .. ....•• .. ... .... .. .. . . $ 275 
SPECIAL!!!!!!!! QUME DATATRAK 8 Godbout Z·80A ... .. .....•.... .... $ 275 

Virtually the industry standard. High quality/ Godbout 8085A ... ... . . ......•... . $ 295 
re l iability. Fu ll featured, double sided, double 
dens~ ty. MEMORY 

Tan"don TM 848 . . . . . . $545 
CCS 2065 64K dynamic ... .•. . . .. . . . $ 595 

$525 quantity 1, $499 quantity 2 up. CCS 21 16 32K static ............... . $ 625 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
Godbout RAM 17 64K .....• .. . . ... . $ 675 

TM100·2 .... 48 TPI 1500 KBYTES) ....... .. ...•............. $325 1/0 
Compatible with Northstar, Cromemco, TRS-80 

TMl00-4 .. .. 96 TPI (1000 KBYTESI . . .. .. . . .. . ... . .... . . .. .. 
Compat ible w i th Zenith, Heath, etc. 

$425 
ccs 2710 4 510.. . . . .. . . . .. . .. .. .. . 
Godbout Interfacer 1 . . . . . . . • . . . . . . • . 

s 325 
$ 225 

Godbout Interfacer 2 ..... . . . . . . . . .. . . $ 225 

TANDON 5 If.'' HARD DISKS 
TM 602 (5MB) ... . ........................... . ............. . .. $1195 

NEW!!!!TM 603 (lOMB) . . .. . .. . . . ....... . . . ......... .. .............. .. $1295 

Oume Sprint 9 

DAISY WHEEL PRINTER $2395CONTROLLERS 45 CPS. AO. Available in KSA version . 
Call for fur ther par t iculars. Tarbel l single density kit .. . . . . . . . . $195 
Ribbons: $125/caseTarbell si ngle density A & T....... $310 
Bidirectional tractor feed $225Tarbel l double density A & T . . . . . . $425 

CCS 2422 w/CPM 2.2 . . . . . . . . . . . . $350 
NEW!!!!Godbout Disk 1 . .. . . . . . . . . . . . . . . $450 

MDA MXV-2 1 LS l-11 controller IRX-01 , RX-02 compat lblel . . • • • . . . $1050 ABM 85 Video Terminal .. $ 895 
- Detachable keyboard 

MISCELLANEOUS Cable K i ts 2 drives . ..... $ 35 - T erevldeo 920. ADM 3A compa1ible 


2 Disk drive enclosure . . . . . S 95 
 3 drives ...... $ 40 - High resolution green phosphor (23 MHZI 
(fits Siemens, Shugart, Oume) 4 drives ...... $ 45 - Extra multi ·bus or S·100 slot for stand-alone 


CP-206 power supply . . . . . $110 Diskettes ss $39/10 - ds $59/10 
 capability 

(powers two floppie s] 


Terms of sale: cash °' checks, MC/ 
VlSA. Min. order $25. CA residen1sMini-Enc losure with power supply Electrolabs add 6% tax. Prices subject to change 

1 dr ive ...... $ 85 without notice. All goods subject to
POB 1608, Palo Alto, CA 94302 (415) 965·7040 2 drives . . . . . • $120 prior sa le. 

General 
Software 
Main Offices: 
9060 Arrowood Ct. 
Terre Haute, IN 47802 
WE HONOR 
VISA and MASTERCHARGE 

TOLL FREE - Outside Indiana 
1-800-457-0517 
ORDER DESKS 
(812) 299-2484 

Besl Selection 
Best Service 

Wrlle tor our famous CATALOG. 
Contains many items not In ed. 

Oulslde US add S10 plus eddl· 
tlonal postage. Add $3.50 
posteg.e and handHng per each 
llem. Indiana resldenls add 4% 
sales tax. Allow 2 weeks on 
checks. COD ok. Prices subject 
to change without notice. AU 
Items subject to availability. 

ARTIFICIAL INTELLIGENCE 
Olsle "8nual 
w1lh • Only 

Ma"1lal 
Dentnl (PAS·J) . . . . . . . . . . . . .• ,SIJ.49140 
Med1r:.al (PAS-:l} .....• , . . , , . $849140 
ASHTON· TATE 
"CBASE JI • • .. ....... , .... .S575/50 
BUSINESS PLANNING SYSTEMS 
Pian-BO .....••. . ••••••...••.• 269130 
BYROM SOFTWARE 
"BSTAM ...................$149115 
·es 1$ • .. • .. . .. .. • . . .S149/15 

COMPUTER C,ONTROL 
• Fabs (S- Tree) 
Ulltason ............ . 
CONDOR COMPUTER 

• . . . Si59/25 
•.. Sl59125 

Condor 11 . . • .. .. . . • • .. • .. • .. S549J50 
Condor Ill . . .. .. • • . .. .. •$599/50 
DIGITAL RESEARCH 
CPI~ 
2.2 ln1el 10S.800 . . . . . . . . 
Nort~lll (Horizai) 
MicropOlis . • .. 
TRSModel ll . • . • .•• 
CB-80 . . .. 
C8aslc2 ..... 
ERIC COMPUTER 
' Super"'!• 
FAIRCOM 
'M icroB+ 

. $ 49125 
$149/25 

. $11:)9125 

. $15913!.i 
S459135 
s 98120 

s 89/15 

(Specify language) . . .. S229120 
FINANCIAL PLANNING 
• ~ 1nl Model . ..•. 
FRIE NOS 
ACCESS BO I .............. . 
ACCESS801 . , . , . , 

FRONTIER SOFTWARE 
Prolesslonal 

. S449150 

Time Accounun9 
G!!11eral Subroul.,e 
Apphca1oon UtiitEs 

. $549140 
.. . ..S269140 

, $439/40 

!SA 
Scelguard .. . .. • • .. • .. 
SP/La ' . . . . . 
PASCAL LANGUAGE 
Pa,,.,alZ ..••• 
Pascal MT~ V5~ 5 •• 

Campier .. 
SPPOnly 

KEY BITS 
Wordsearch . • • • • • 
S11ng 80 ............ . 

1 

Slr.,g 80(Source) ......... . 
Strng a. .. 

• $229125 
. $109 

$349130 
. $429130 
. $316120 
. $140115 

.S\ 79150 

. $ 84120 
$279 

. $ 55 
LEXISOFT 
· Spellbinder ••••$349145 

MICRO AP 
Selector IV 
serec101 v ........... . 
SSa.sic ............ •. 

$269135 
. $469150 
$269125 

MICRO TAX 
"Level I 
"Level II . 
'Level Ill .... 
' Combo JI m ... 
Mocroson 5 3 . 
Run time modlAe 
MICRO PRO 

.$249 

.1.995 
• , $749 
S1495 

49 

Wordstar . . , • . . • • • .$309160 
WS Trafilng Gwle . • . • . 20 
WS Custom Noles • • • . S4291na 
Ma~M1>1ge ....•...•.••••.• St09/25 
WS-Mai1merge • . • .S4t9185 
Dala Sial , , ,S-249160 
OS Cus1om NOies • . . .. S429/na 
Calc:siar . . • . . . . .S2591ria 
Supe<sorll , • • • • • $199140 
Spenst.a• ..........$t7SJ40 
MICROSOFT 
Basic:·BO .. • . • .. S298 
Basic Compiler ..............$329 
For trnn-80 • • • • . . • . $349 
Cobol.ao • • $629 
M-Sorl .. S 124 
Macro-80 . • . . • • , ••. $144 
Edri-80 . • • • • . .s 84 
MuS1mplrnvMalh • . •$224 
wLisP·80 • . . $174 

NORTHWEST ANAL YTlCAL 
"Staipak • . . • • • • .S439140 
OASIS 
" 'TheWord" .•... . 
ORGANIC SOFTWARE 

s 75 

·rex1wri1ert11 .. •• .• $111125 
•Dalebool< . . . . . • • . • . $269125 
•~ iestone • • • . • • • . . 5269130 
PEACHTREE SOFTWARE 
Genefal Ledger . • • . • • . . . . . $399/40 
AccOl6lls Rer:elvable .$399140 
AOCOtn!S Payab1e • . . . . $399/40 
Payrol . . $39914 o 
lnY!!11lOry . • • • , . 399140 
Mail'lf>ll Adctess . . . . .S399140 
for PS Version ............add Sll9 
Series 6.Peaci1r1 ee 
cPA . . • . S799140 
Pt~tyMgt • . ...•••$799/40
Passive Payrol . . . . . . . . . ....S449140 
Sc11es 7 ·Peachtree 
SaleS Trad<er . • . . 
AR-Soles Anaty,,;s 

. . $30-49155 
. S1299150 

lmentory . , • • 5799140 
Order En11y . • . . . . . . .. • • .• S699140 
REDDING GROUP 
"Lyn• • • . •.. $199/20 
SOHO GROUP 
Maichrnaker • • . . • • • S 97120 
\'/orksll@ei .. .. • • . . .. • • . • S17?/20 
SOROOM 
• PascallM Z80 ...... 
Pasca 86188 
' Acl65 . 
' Act 68 
'Acl 69 

$349140 
.S449140 
S149/20 

• Aci 86188 . .. . . • - .. . .. . . . s149125 
' Tians86 . .. .. • .. • .. S119125 
·SupercalC . . . . . . . . $269 

SOUTHERN COMPUTERS 
"Raid . . . . . . . • .. S224/35 
'Ra:<! FP . . . . $349/35
'FFP .. .. .. . • $224115 
· Recover • . . • . . . . .S 75 
"RADAR • . . . . • .$449125 
ISIS . .. .. . .. . .. . . . $224120 
STRUCTURED SYSTEMS GROUP 
General Ledger . . • . . • . . . . . . $849140 
AcCOOOIS Re.celvable . .5849140 
Accounls Payable . • • SB-49140 
Payrol . • . • . , • , • . . S849140 
Jrwen!Ofy • . • • •• $1149/40 
Otd~t Enlry . . • . • $849/40 
Analyst . • • • • • • . • . $224/25 
Lellerigh1 .. .. • .. .. • • .S159120 
NAO . • • . • • .S 89/20 
Osofl . . . . • . . . $ 89/20 
SUPERSOFT 

: ~~~t~IL .. .. .. ·: ~,:;:~ 
· SSS Fortran . . . . . . . $219/30 
'For1ranw1AATFOA • • • . . $289135 
·c Complier . ..... . . . .......Sl75/20 
·o..1c Doclor . • . • S 1W20 
' Term I • , . . . . • . . • • • Sl 2!l/25 
Term 11 .. . .. • • . . • • . .. .. $169125 
ZBOOO X..ssembler , • . . . • . • • $449135 
01norsless 10<\I> 
WHITE SMITHS 
C Comp.le• . . . . SG00/30, 
Pasca•(incl C) . . • . • • • . .S850/45 
Cal lor ca1a10g and oifler hs1.,gs 

• Avalable for Apple w11h Softcard 

526 Mo~ 1962 © BYTE Pubolicoiions In< Circle 180 on Inquiry card. 



•••••••••••• 

16K RAM Cardfor Apple II 
was $175, Now Only $74.95 
Expand your Apple's memory from 4 K to 64K 
with this assembled & tested HAM Card thaljust 
plugs ri11hl into your Apple. Ta.ke advantage o f 
this ha lf price sale !!! 

Modular Diskette 
torage 

- ... 

revolutionary I 

Microlitte H2A RQl/ .'12 r11/1mw , 120 CP '.!I .v 9 ""' 
mntrh . frn"1t1m {1 11'11, fiW fr•~. trdjm~taltl.• trm·tor f•,.'ff 
fo1Hiom1IJ. /t(urd(•~.s 4 />nrl forli• t1/J ffl 9..'i .. u hit'. f'l"tlr & 
IH1lt"'11 /1•1Ti, fmp1•r lmr h11r, Jr/IJ'#o r/111> r ,wfrl 'Jl/IJ,IJUU,IJIJIJ 
rlmrm t,-r· pri11t lwnd, hi ilirPt'lirmall lmtif· i"f 'f 0 l.-in)!. l>o llr 

<'!rial 8.: parnl/el intcr/at!es in~lud~d. frmrl 11mwl 
1'Wilt•h ~· }JrOJ!ram r·11111rolu/ IO di{f t·n·nt form lt•1rs:1lls. m11•.s 
'"'''J'r•rnm w >0puol t .' ' I~· rthfJtms. rlru1hl•· rridtli &.· rmidrmH•d 
d111rnrfrr.ito. lnw lrm•••r rasr dt!srenders & J!ra11lrirs 
PHM-43082 Friction & pin feed .... $4!)9.95 

Microline 88A 1:12 2:12 rulumn. 121! CPS. f1n11dl • 
/utm ,..., uf> fu 1 5~· tr ·ttfro. rc·rm1r·ahlt• trnrwr. plus nll rJu• 
fr·f'il11t1• .. 11{ tlw l':!A. 

PltM-43083 with Fil££ tractor .... $744.95 

Mieroline 84 /.12 2.12 rulrt""' · 21111 CPS. f1JI rlul 
µro1N11f'S huilt rn luwdlt.•3 furm . UfJ /rJ J,i" W4.dt •. 1Nt1i-' ulll ltt• 
f••r1l'1r-t'S •1( flw Jfj A, 

P HM -43083 u•itlr FHF.E tractnr . . . S 11 49.95 

PHA-27081 Apple eard .... ... . . ... . . $39.95 
PHA-27082 Apple eablc ........ • . ... $ 19.95 
PHA-27087 THS·BO cable . . .......... 524.95 
P l{J\ -4:10!0 2K hi spd si:riol <"C1rd .. $169.95 
PHA-43082 Graphics ROMs 82A .. . . $79.95 
PH/\ -43083 Graphics HOMs 8.1A .... $n).95 
P HA-43088 'l'raclor option 82A .... . . $39.95 
PH/\-43080 K>:tra ribba11s pk.11. of 2 ..• $9.95 

INEXPE S IV E PRINTERS - Epson 

M X-70 Jill ro/u 111 11 . /1(1 CPS. .i .\ i do!"'° ''' ·'· adjustal>ll' 
lrnf'lur fr'n/ , c.~ 1:ra1Jl1fr1t 

PHl\1-27070 J.isr S4S9 . . . . . . . . .. . $389.95 

~1X-HO .~Jr ofomn. lo/ll CP~. h1 ·dtr~ti,mnf lup1c S••til:intJ 
/Jrt11lt1tJ.! , ,4' ,\ 9 dul mnlrt ,\', rrdj". trthl r• /Ull f• ·<~tf. & (1:/ 
J.(rttpluc·:. rlwmd1~f,., 

P HM-27080 U sr SM.'i . .. .. .. .. .. . . 429.95 

MX-BOFT snm~as MX IW witlr frir liull fl't'tf arlrl~rl. 
PHM-27082 /. ist S715 .. ...... . .•. . . $529.95 

l\1X-100 l:f2 r"'"""'· c:"rrc.·:s,xmdr11n·qun lir y.;.:r-n11liir~. 
ttJJ tu l{J '• JWJJ c·1·. (rit·1w11 /1'<'tl & at.Iju~1nhJt1 1u" f n-d. 9 .\' 9dot 
mrrrru . HU Cl1 

• 

PHM-27 IOO /.isl S94.5 . .. .. .. .. • .. .. $724.95 

PH/\-27084 Serial i11ter(ace . . . . . . .. $54 .95 
PHA-27088 Swiali11t f & 2K h11ff£>r . . 144.95 
P H/\-271181 Apple cnrd .............. $39.95 
PH/\-27082 App/I! cnh/e ............. $ 19.95 
PllA-27086 I£££ 488 l'ard ..... . . ... $52.95 
PH -271187 T/I. .SI! cable ............ $24.95 
PH/\-27085 r.raftrax II . . . . .. .. .. .. .. $75.00 
PH/\-27090 £ .{/ra prinl head .... . ... $44.95 
PH -271183 MX fl ribbon C'n rr . ...... $13.95 
PH/\-27111 1 MX-/IJll ribbon only ...... $9.95 

M EX - 16700/\ 16K HAM Cnrd ........ $74.95 


SD Systems 
ExpandoRAM III 

• _\'stems has dupl icatt•rl the fa mous 
l'l•li:t hility of Lhcir r:x pandoHJ\M I nnd II h11urds 
in Lhe new ExpandnH/\M 111 , a hnard rnpahle uf 
1·1J11t:dr111114 <!flliK of'hii:h ~l"~"I Hi\ I. Lh il i1.i11i: the 
I\\ ' \\' fi4K " l rl~· munit· l!AM ('hi ps. y1111 c11n 
c1>11riiiure n m .. mur~· 111 1;.1K . J:!XI< . lH<!K. ur :.!ilfiK. 
all on nnt• . · IOI • lin11rd M1•111 11r ,v .1Cldrl!s,. rk·c:nrlinii 
I!< 1lc 11w hy a 11rol!r;1 mnw1l l1ipnlar ltOM ~n thnl t lw 
1111'111111',\ ' 111up 1m1.' · Ill' clip-swirch con 111ured to 
\l'ul'k "II h ri tlwr Cl )SMOS/ M l'M typ<' ><.)IHlCllll! 111· 
wilh ( 1/\SIS·l)'JW s,\':<h •m:< 

l·::-.1t•nsi \'t' app lic-111i1111 nnll'" 1 nm· •rnini.t how tn 
"IH' rnl •· 1lw r:iqmndoH/\ 1 HI wi th I 'rnnwmrn. 
ln 1 1•r,, · ~11·ms . untl 11th1•r pupul.ir ·I 
'.\'~t. · 111~ arc cnnt ;1int·d in tlw n1anual. 

M J-:M-li5064/\ Ii·/ A' A & T .. . 
llH:M-65 128/\ 1:11..·1i.· .·1 & 1' 
l't11•;M-6;) J92A /!I:!/\ A & T 
l'tll·:M -65256A :!.iliA' A & '/' 

'lll z i'.-. () 

$424.95 
$494.95 
$559.95 
$595.00 

Disk 
Bank 

The Disk Bank system is a Pl~ce Orders T_oll ~ee. I 
diskette storage concept designed to handle a ll I Co11/111 •11/a/ Inside Cal1fom1a I 
your diskelle storage needs no matter how small 800-421-5500 800-262-1710 
o r large. I 

The Disk Banksystemcangrowasyourstorage 
needs grow. Its modular interlocking design 1
allows you to add to your system horizontally or I 
verticallly. And Disk Bank's design allows easy 
accss to your diskettes.. Just open the drawer and I 
slide il out. The diskette retaining gate falls 
forward a utomatica lly for easy access to any of I 

SIGNA LMA N - Anchor 
D1r-("'("t·cmuu•rt ot.1to mnl1C' amm·t •r QTIJ.:iluttt• .o;,,~lr"1i1ui , .'tflfJ 
/Jaud /11// d111Jlr.t . lkll 111:1. ,,,,.Jr,rf,._, f(s.:n2 Mhl•· 
10111-5600/\ Si~nalma11 .............. $98.50 

MART MODEM - Hayes 
&1>i11SIH:n1~-r. drr1Y/>f.'mtm·c·t •mlo (m~wr ·r <wtn-rlu1J modt•u~. 
lom; lt·lunt' ur pufs.t·dralm11. H.'>·2.'12(' ,,,,,.,.fm't". pruJ!rnmmaMr 

10 111 -5400,\ Smart modem . ......... $249.95 
IOK-1 500/\ Hayl's lrm11 owaplr ... $219.95 
10111-2010A M icrom11d1•111 II ........ $329.95 
IOM-11 OO A /l'ficromodem JfJO .. ... . $375.llU 

Apple-CAT - Novation 
S.1/twnr~ st•J.-..c·tahlr 12rNI ur .'hHJ /Jntl(/ , dirt.Yi rmutt"(' I. ,,,,,,,,. 
nmr,, •t•r 1m110-drnf!II' dmlwJ!, trt1 ,\ 't/mf\• .'l-rrirr• /lS 232C .'\11rml 
purl f ur /ifllt/t'T • 

IOM-5232 Save S:W.1111 ••••••.••. $325.110 

FMJ Inc 
Printer Pal 

Model P SO & PIOO 

P80 dimensions: 141/l' wide, 13" deep, 4'/l' high • 
PtoO dimensions: 21" wide, 13" deep, 5'h" high • 

tores paper below printer • Constructed of 16 
gauge steel • Attractive textured finish • Plastic 
trim and rubber feet • Adjustable paper support 
brackets. 

The Printer Pal is 11 very simple. but convenient 
paper rack and printer stand. The Model P80 will 
support an 80 column printer such as the Epson 
MX80/MX80FT or the Okidata 2A. The Model 
P!OO supports the larger 132 column printers like 
the Epson MXlOO or the Okidata 83A. Either 
model performs the same function; lo act as a 
stand for your printer while keeping your paper 
straight nnd tidy so you can spend your time 
computing instead of realigning your printer 
paper. 

PRA-99080 PBO. Iii lbs . . • . . . . . . . . . . . 24.95 
PRA-99100 PJOO, 12 lbs •.. . .. . . . .... S29.95 

T~: 101s of S ,\ l.E : 1·: L•h. C'lwc·k•. •·n-.lil t·11rd•. "' 
the 10 diskettes, without fear of bending or l'un·h .• ,.,. Or.I···~ lrrnlt <1 u:i hl11·rl llrnL• 11rnl m•t it uuon 
crimping. hipping weight l lb. .\l inimum Ord.•r SI ;;.1111. ( ' 11l1 lurn111 ,...,. ,d,·nt ackl 6''~I I 

ta~ . .\4i n lm um ,.hi1Jp im: & hancllmg t•h nr,:t.~ ·too. 
MMA-405 51.4" Dis k Bank ............. $4 .95 ••l'ricinl( & U\'uilibillty 'uh)t·c l lo <·hunl(l' • 
MMA-408 8" D isk Bank . . . ... . .. .. . ... $5.95 Circle 222 on Inquiry card. • 

Fur 1,.,.,,,,,,.,., ,.,.,,,;,.. '" "'"'""' ''' .~.... .;,.,.ml/ I 
213-973-7707 

~ ..lmir. ~ ....ca. W • ..-;;,m 1I 
Computer Products I 

.1 ..iJI U'. Ro."·rrn11'1. Hrrrd/r rmw. Ca 902~1 I 

http:pupul.ir


JADE (::commodore
Disk Sub-Systems 

Shu~arl, Siemens, Qume 

-
4. 

' .... 

l lund:411nc 11\'1 ti cuhincl with 11rnporti11rwll.11 
hnlant'l '<I air fluw ><ys tcm • Rui:1:cd duu l drive 
l>•m'l' I' ,rn11p l ~ · • l'owL"r <0 a hlc k il • Power swi l('h, 
lim• <'etrcl. fu,..c )mid •r. l'n11 lin1: fan • Never-Mar 
ruhlicr ft'l•l • /\II 1wci.·~~ary hnrdwnre lo mnunl :l­
li" di"k d1·ivl•>1, pnwc·r ~upp l y. nnd fo n • Dues nul 

1lrhl lli K uf llllM '".I""" ·rHS-~O. ilpp/•'. ur F.:ridy hi jr,.1 
m1nr1frs. w.-·1·•· ~mid tlmm;twds ,~f flu·st• lfiK H11.l1 
r.pJJraclt•ii •11hirl1 irN"hrd1· the appruprfot•· uw1w1ry C'/rr ps Ias 
:rpr·t·d ir·<I h)' /J11• mmw/arwrvf'), all IH'C"('SMary jr1mpl!r 
hhH"l:~. { oo l -pruu/ inl'lt.ruc-1w11$, and uur I :-·rnr #Utlrt1'Hfl.('. 

MEX-!C>lOOK TRS-80kit ............ $25.00 
MI·: X-1C>l0 I K Apple flit . ... .... .... .. $25.00 
MEX-llil02K E.~idykit ............. $25.00 

16K RAM CARD - for Apple 11 
f;xptrnd yr,t1r Appl•• ''J 641\. I )'c! tJr tt 't~ruwt.v 

MEX-167001\ S<we $1 25.00 !!! ...... S74.95 

Z-80* CARD for APPLE 
Ttn1 nunpt,t(Jr$ ,,~ tJrrr. Z·XO& 6502, morethrt11 rlotthlt•s fh~ 
mm 1·r & /)'1tc•1W11l•lf yrn11· Apph". i11r-fodc!~ Z-~o · CPe rtud. 
('/' M 2 2. & llil.'ilC·ll.O 
' PX-30/:IOOA A & T ............... $299.95 


VIC-20 Computer 
~; 

. ' 
' . - . . . . .~,. 

... . .. . . .,._ I 
( ",m111h•lt< 1n~r ...•JOt1l~ ·om1w,••r u ·11lr .i i\ HAM . full c•tJor. t;J l"r'· 
l.·1•dmard. I 1ftt1J ;.111·1 mf·buu·1hm L.·t<.\ ':o... ~rfr1l I"""'"'· t•nz.<.~t·lfl• 
porl . <umprl!IJ/1• r l fl•" rml1mt /f."W W1Y't.-. ttt it.lmrdanl c·u/ur T\t 
1>.t'l l. Ut\Sf( ' /tm}.•" ti Jt r'. 1,.~· 4 •,,ptw~itu1 /in f'l 

COM-VI ;!0 VIC-20 . . . . . • . . • 279.95 

Z-80 TARTER KIT- D System 
C'.1n1pJt•/1• z.~o mif'N~t ·rNupurer lt•ull £.t\.f. RV.\J. J o_ 
1:1",\'hH.rd, rl if'lp/a.' . M11tf1~t· UI<'a~ murmal. & Oflt.JrMH1uk 

inrl udt• "ii.:nnl ca l1lt• ·p -30100K KIT ................. $299.95 
8" DI K ONTROLLER CP 

/Jucr/ 8" Sub<• ·'·Wmb/.v CcrbinC'I N er.u from Vi.sta Crn11,.,.1ter. :M'np{c or cfoc.1/Jk stdccl. sm#ft• "' 

END-000·1:.!0 litrrt• 1·11/iinl'I ••••.•••.•• $59.95 rfuuhlc d•11•ity. """'l"'!rhl<•witli JJOS :1.21:1.1. l'a.u·n l, & C/'M 
2.2. lwJ,J<lfl lo· QrmN• rwn1Mffhft.~E ' D-0004:.! 1 Cal•im•t !.-it .......... $:.!25.00 

IOD-2700A A & T .. . , ......... .. .. $499.95


ENl>-1>110431 r1 & '/" .. . .. . .. .. .. .. $359.95 

2 MEGABYTES for Apple IIW' niHli I )dt•e S1tb'1,\'8 I C'm8 
Cumpli•t•• parka~·· foelmf1 ·-~ : Ttro H'1 du11h/i ..d.•1~ -~it)' tlt"!akSit1Rle Sided, f)o11ble Den.~it.1• drfoes. Vista dot.fhlc-.dcn~ir."· lf"' cf,b~' n>1rtrolfc.,-. C'flb1m•f. /1A1wc.­

ENll -00042:! Kit II' :! Fl>11Nl·8/h· . $924.95 "''Pf!Jy, & rob/""· Ji().~ .1.2 :/;I, ('I' M 2.2, & I''""" 
C'IJmpnl,hJ1•_l·:Nl>-00042·1 ,1 & T 11 · :l f-'l)/IU/.~/)s $I 124.95 
I Mega Byte Package ( K ie) ....... $1 ·195.00 

END-000434 A & 'tu· :!. 'k8rl/H., $1195.00 
ENl>-0004:1:1 /,' it 11· :l .'i t\..'WI H., .. $9!19.95 

I MegaByt.e Pockage {;1 & TJ •.... S1<>95.00 

2 MegaByte Package {Kil) . .....•. $ 1795.00 


H" /)i ,,/1 I Jrit'<' S11bH,\'Hlem., 
 2 MegaByte Pa ·kage (ti & TJ ••••. $1995.95 AJM-65 - Rockwelll)nuble Siclt•rl, IJoub/e / )ensit.)• 
(;..jJ/:! 111m11ut1 •r u-1fl1 ul1;fwrrww·n~ tlrN1l n_\ . pri1,li't ,

ENl>· lllH1·121l Kl/ 11 · :! /J'f'. ,>1,, ...... Sl22·1.95 l ;1•.\ h1mrfl. and romp/.·11• nr ... trt11 ·f111rrn l rrrn1urnf,,. 

ENl>-000427 ,I & 1'11· :l/>Td .. $ 142·1.95 


Apple-CAT - Novation 
Soltu 1ttre ~ r·le('fnhl t• 1200 rrr :UitJ hrwtf. 1Jrr~ ·(' I t'utwrrt. outu· l'l'K-50Hl5A IK AIM·li5 .......... S-124.95 

ENl> -0004:rn Kil"' '} SA-X.i//i;; , , S 1295.00 .in~wt•r twtu-d/r,I. mu~'/mr:.· :I.wire• /(~~:-2C sr•nol pr,rt for 
CPK-50·Hi5A ·IK AIM-li5 .......... S474.95
prhlfrr .

J-:Nll-000-137 A & T w :l SA -X:i/ Hs $1495.00 Fl{·7 ·Hi00008E HK .IM.'i/C IUJ.11 ... 864.95 
~H'l<-Ci l(lOOOCME .u.;1bM•111hlt•r 11()/lf $'13.95 

DISKETTES - Jade 

IOM-5232A .'itH'l' . 60.00!!! . ... S334.95 

l'SX-O:IOA l'wtw Supply . . . . . . . . . . . H4.95 
fm•.,·~·n~,,~· tli:>fl rlru"f•. for your Applr 

DI K DRlVE - ficro Sci 
ENX-000002 f:m·/1,,,ttr<.> •.•••••••••.. S5·1.95 

A2 /!it<'<·/ ro •pfan"'"""' {•JI t\pplo· fJiKh II. u w~w '"'''' SFl{·7 - lliOOO:.!O~: /'/. · ti5 ROM ....... $84.95 

Applt• 11 (~mlrfllf••r " ·"' f,r~ or 1wt·rmd dric ·•·· SFK -74!HlllO lo~: F1ir1lr HOM ....... $(H.95

MSM·l~3101 Micro .'iri A2 ........ $4;!9.95 


SFl<-7·16000301-: "1slm1t l'asf'nl ..... $99.95MSM -12310 1C A2 1t 'i llt l'o111r/r .... $499.95 
Sp c·fol Pcr<·lwges

A40 ~l(J rrrwk tlrrue {tr Appli· //_ lmpnNwd storn~t· 
IA. A /11111. ~. 8K I'll-" /( ". prmc·r ::iapply & ' '"t'lmitrn• 

c ·a11r~nt.v riml "' f1t~l'd u1wr A111Jlr l frmrd ,J,.,M:~ • n·r1mrr1' 
M,cr·11 Sn CwrtP1ller S1><'<·i u l l'ol'kll"' l' 1'1·ice ... , ........ $!3'19.95 
100-2340A M it·m Sri .-\40 •.•.....• $399.95 

A 70 711 t r m ·I.•· tlrtr'r' f,,r l\ppfr II . Trt•1r.· llw .lffornJ.:1 ' Video Monitors 
nr1Jfu·1f,\• mr<I tl•r-•·•· lrml"" fa$l r r Ihm' 1\11plr l frrmd ,/nt 1t'$ • 

rc·11tJirr ... .f\1irr-u. 'r·i nmlnJfliir 
HI-HES 12" GREEN - Zenith10D-2370A Mi1·m Sc·i ,\ 70 . . . . . . . . . $499.95 

J,; .\ Ill.: liumhlultl i. if1'1 tu,.-... 111.·h. Ji;:O ~,.,'f .,, 1~''"·"l'lt.Jr,
ftlicro Sc•i (

0

{Jnlroller lhsl.· t -m1mllt•r ft ,,. up'" I•~ '''
U' r• pr1~ridf_, . J_HJt t111r 'ntmt• mr fitt•S ' ' IMJ.!lt qWt/tl_\• tU.~·r•fh•.• 

...w1tdwM1• W ur Sri i ·tJm1m."".....·,,wll, frJ,.:Jll 11 •'tJ:bt & 1•urlabl• •. 
.H Jr•rr1S1•1 ... .UJ or .1\ illdi1tJ: drtl r.,•1r, JNJ."i :,:1. .'1.:1. /'rr 'f•td. and

}!lmrantt~"tl lo ,.;.rr/rs/,v ,\ "til• or ,wHrr mum'." hnr f;. 
01\1-20 120 I 11.•I pri('c• ' /.'itl .llfl . . . • SI 18.95 

l,.,x(~ .~1{1('1ud ,.,tm;1u1u,1••• mrlmfr.,. 111/1, t_\' 1/11t4 A· twd m itJ 
~S'/,.. /Ji,_kclleK, 1-Jox of Ten 

trark /HHd1.
MMD-5 110103 SS, sn. O!S .. . ... . .. $29.00 12" GREEN SCREEN - NECI OD-2300A Micro Sd contmll<'r .. .. . $95.00
MMD-5 111003 ss.sn.ws ..... .... $29.oo "111 ~\IJI..•• P.'ll plui'f;plmr ,·id•·u mwriwr U'Hh a1~dw. 
MM 0-51 I I H03 .<;,..;, SIJ. /liS .. . .•.... $29.00 1'.H • ·11 1 i,11mll~· f.r~h rt•s,J /ul iun • A {anlo i\.llt• 111r1ml,~r at rJVIS ION 80 · Vista Computer c••·rv fl'f.rJIHll r1/Jl1• prir•·

110 '"'""'" _, :J .1 Ji,., ..,,,,.., ~nrr! {w llppfr II. 1:!11 A~CI/ 
MMD-5 120103 SS. /l/J. OJS ........ $31.00 

MMD-5121003 SS. /JIJ. 010 ... .. .. .. $31.00 VOM-li51200 Spt'C·inl Sole /'ric" ..... $I li9.95 
MMD-51 2H:l03 SS. tm. 16S ........ $31.00 

c-Jtarnrt•·r .... l~JJrwr wKI IHff•cv c·ns.1·. ' _, 10 cfrll 11mln.\ u ·11h :1dl1I 
rlf'M"'f~rr<fr r:;;_ ~fwKlrrrd tlnlo ,,,_..,_(ia h·rmmul f'imlrul nKfr1'. 
er• M /Jn~r ·n l · 1-;1rtr-'m mmfmlihlr·. ,';tJ lilJ U:

R" Di.~lwtles, Box of Ten 12" COLOR MON ITOR - NECIOV- 2400A Vis/a \lr"um 811 . . . . . . $375.00 
l/t.n""' munifor u·,1'4 ru1dfo & $('1tl,H1m11I m..;,. 

MM0- 8 1201113 SS. O/J .O IS ........ $39.00 
MM0-8110103 SS. S IJ . OIS ....... .. $31.(HI 


VD '·65 1 :.! l ~ Cu/or Mo11it11r .. . . ... $479.95 
MMD-8220103 /JS. /JIJ. OIS ....... 848.00 Joystick - T G Products 

NEC-I 2021> H<:11 1·11/111· m1111it111· ... $I 0-15.001\ l•r·m~r 1u;.· J1d: {tr _nmr A11plr II 
SYA-1512A At'!:'/' .. ................ $49.95 

pectronics Leedex I Amdek 
/(r(J -~JmJh/,\· prrn-.d r-wdt"I 11mmlrtrJrl t /1ro4·111/1•f l~'l)IUJ.\f 1n1:t1•r.... CP fULTl AHD - Mtn. Computer 

VD •-80 l 310 I :J" (';,/or I .. .. .. . .. .. S379.95 
XME- 3101 \\'itfl ti11u·r ...... ..... .. $9·1.50 
XME -3 100A ll'ith u1111 i1111•r ......... SC>9.50 
 Tlrrr· ,. Nrnls 1 ,_ rmr•,1 llr1r1l l1m1 • tlr11.·k r·ulnttlur. J<i• •r1 nl ~ 11krfm~·. 

& 1mruU~·/ wl1'f'fm 'l• · ull 1Hl um• t'nl'll. Vl>C-801 :1:.!0 ('t ,/11r II ........ .. Sli95.00 

XME-3200 l-:< ·1111""'-" M11<frl ... .. .. . . • $39.95 
 IOX-231HIA A & T .. .. .. . . ...... $I 7!1.95 IOV-l! :IOO,\ l l\':\1 /•011'<! fnr A1>1>f ,. . $199.95 

Prices m ay be slightly higher at our retail locations. Please call the store nearest ~'OU for local price and auailability. 

-30100A A & T .. .. . .. . .. . . . . . $,1()9.95.­

. 1~~- ~ 
'. ... 

~H-:~~~ 
I 
' • ;."l 

• a-;1. 

Circle 223 on Inquiry card 
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ys tems 
4 MN: Z-BJA CPU 11·1111 ser1a/ & pnral/cl /10. IK RAM.SK 
//OM spnrn 11101dt11r Pl<0.11 incfodt..J. 
CPC-30200A A & T .. . . . . . . . . . . . . . $299.95 

THE BIG z• -Jade 
2 or J Mf/: switrlm/ile Z Q" CPU with sNial 110. 
nn11111odatrs 27118. 2716. or 27U EP//0.W. l"wd ralt'.• fr• m 
75 '" 9600 
CPU-3020lK Kit .................. $1 39.95 
CPU-3020lA A & T ..... ... . ... : . . $ 189.95 
CPU -302008 Bor e noord . . .......... $35.011 

2810 Z-80 CPU - Cal Comp Sys 
2 4 M/ft Z-Hl! 1l' CPU wrtil RS·2 . .'12C..·rial/ / Oparta"1f urr· 
l rrmrd MO~.~ 2? 1mmitr,r PHOM. fmut pam.•I nmrpalrbltr. 
CP U-30400A A & 1' ... .. .. .. .. .... 6269.9 5 

CB-2 Z-80 CPU - S .S.M. 
2 ar 4 11'1/lz Z D CPU baarrl wrth prau1sio11far1tp I • Iii< of 
//0.11ur ,/ f< of llAM on lioard,e;<umd~dnddr~ssrrrc . IEEE 
.~ - 100, (ru11t prrnd ~-umpnlihh~. 

CPU-30311f>K Kit ..... . ... ..... .... $239.95 
CPU-30300A A & T . . . . . . . . . . . . . • . $299.95 

L6K STATIC RAM - Mem Merchant 
./ .llflz /Iii< slatfr I/AM b"ard. lf."F.'F; S- 11~1. lmrrl' •••lr<tahll'. 
/ 

1lrf111bmJ ('tJ/mlu'Jity, utltln·!li~fddc.• fn .//(. ftltH.' l l.°'J·, '"dhwhlc• trbl••" 
rn I K .....~Jtnw1rt~. •·.rl,.r1dr.d addn:·s&m~. lurr /J<lff~r 
MEM-1617lA A & T ....... .. ..... $ 154.95 

32K STATIC RAM - Jade 
~ '" 4 .11/1: 1•.<pmrdahlrsrntir RAM l•ua•d uus 21 NI.'• 

111EM-161 5 1K I6K 4 MHzllit ...... $ 169.95 
MEM-321 5 1K 32 K 4 MHzkit ...... $ 299.95 
Assembled & test pd . . . . . . . . . . . . . . . adrl $5<1.00 

MEMORY BANK - Jade 
·IM/J,.S.llJIJ. ha11l:••·frrt"l>fr.1·,<1x111dahldrom l6K1111;4f< 

l'>U:l\1-99730B Bare Board .. .. . ...... $49.95 
"11-;M-99730K Kit 110 RAM . .... , .. S 199.95 
,\H:M -3273 1 K :12K Kit .. .. • • . . . .. .. $239.95 
MEM-64 733K 6'/K Kit .. . . .. . . .. . • . $279.95 
As:>embll.'d & Tester/ . . . . . . . . . . . . . . ndd $50.00 

64K RAM - Calif omputer Sys 
./ ,11/-/z /•011~· P<itl bo11/1 h,vll' •~let:'tal>lr . e.~1r11ded 

ndrfr!'ssi1111. JG K lmrr~ ~rl.. rrablt-, PllAJ\'TUM /ill< al/uws 

'"''""''>'"""'IA)'. 11 0 1 Z· OI frv1t1 p<mei ro111p<1tihl~. 
MEM-64565A A & T ............... $575.00 

64K STATIC RAM - Mem Merchant 
Ii 1 ~ · .<ltJta· S 11111 llllM l'ttttl. 4·1fiK /Ja11I>'$. "P In !IMf/z 

MEJ\1,6440UA A & T . . . . . . . . . . . . . . $594.95 

64K STATIC RAM - SSM 
/£££ G9fiJS.JQO .ta11dnrd. <1ptu 6Mf/zt8 Bit, 12Mf/zl l6 Bit. 
24 &t c:.."(tcndcd arldrt.·~·nn. drsablc-ahlc fo 2K irrcrl·nu..•nts 
MEM-643JOA A & T ......... ... ... $749.95 

64K ST ATIC - Lab Standard 
111>.,.iuc~ / /if;f;6961S /00 nm1plimt1:~. ·or 16 IJr tda ta pnlhs. 
J6Nt f(•11ucstladm•••1.-di:1· pr•1JJ<•rly impl1•m1•11tcd. 1i11pJXorls 
DA/I\ nt SM/I:. switelrnhlc hartk >lofrrt sy•ll·m for u .<e ,,.;111 
CronH•nr«J & AlpJm Aliem 
MEM-64900A A & T............... $699.95 

BU PROBE - Jade 
• '.Jtlfl dir11rm r:<fl r· rwafr~1~r /)4Xt r1I. d w~rtmir ,.,, .. w1/ '"·"'''''-\' rJ{ 

1111 Ytl lt.'f.'/·:. '•llNJ ,,.;~m,J,.., r•d ,<l "' r~-t<1I li1Jw mrrr/\'...,;~. 11/ frwll)! 
Juutlu nrr nml :-.ofttr•trf1· 

TSX-20118 /111rr l loortl . , . . . • . .. .. , . $.'JH.!l!) 
TSX-200K Kil ........ ............. SI 19.95 
TSX-200A A & 'I' . .. . .. .. . .. . .. .. . SI •HUlfl 

/)or1hlr d<•1r.s1 t.v dr:rk t'rJJJtrollrr frx any c:omhim:tlWIP -~f 5'h~ '" 
·• ,'lillnil• m·dm•h/{9 !!!fried disJ: drwr s. amdu1t pha~w·locktvi loop 

data "''J>llralor. ""<lor«I rnt••rr1'pt, CPI M 22 & OASIS 
C'tJmpatrhlt•. r-on/rrr/ 1diaJ,:rn)sJir tm{twnr•• PHOM htt:lu.rltvl 
IOD- l 160A A & T .... ..... .. ...... $359.95 

F -55009047F C PIM 2.2for V F II , $99.95 

DOUBLE-0 - Jade 
/JouMe d~mH\i,.• c:o111rollt•ru1;01 l'11e imJicfolr'rrrh.tur·hoa,.,d Z 
b\'lJI •. pr111tcr port, IEl:."F. S-100, tnrr f1rncli • n OIJ nn 
rrrtl!rrupl driut•11 hm;s 
IOD- l200K Kil .................... 6299.95 
IOD-l200A A & T ................ $ 375.00 
100-12008 Bart• brrn r d ......... ... .. S59.95 

DOUBLE DENSITY - Cal Comp Sys 
•~,. ... ru•d x• d1:r.f: C'tmtrollC'r, ~i1u!fr itr dur1hfr dcm~·;1y. u·itf, 
rrn ·lmnrd hoot loadt•r HUM . and (ft'f' CPIM 2.2• atrd 
m1mm•l .'fd. 

IOl>-1 300A A & T . .. . . . .. .. .. .. . .. 6374.95 

M PC-4 - SD Systems 
/1~1'1/r~•m t •l ·JX>rl serial 110 card. u11·hnard Z /Jt)A. 2K !/AM. 
JK Pl/OM nr1•n. 1111·/Kmrd frmr1"ar1•. f.,/fy lr<1/f«t'<i. l'<'C'lr.N'•-d 
111t1•rr11pt.,. f,,.,, CH' clmm11'111. add ,,, SD H""'d ~·1 /11r 
fKJ(t \• jrb~I ttw/1;.,,s,er S,Y.:-.'ft•m 

I 01-l504A A & Twlso f lwarl' ...... 6495.00 

l/0-4 - S.S.M. 
2 ••·,if1l I I O p<Jt/$ pllis 2plll'ttlll'/ I 10 port• 

IOl-llllOK Kil .. . . .. . .. .. .. ... . S 179.95 
101 - IOIOA A & T .. .. ...... ...... .. $249.95 
!01 - lOJOB B areboard ........... ... $35.00 

1/0·5 - SSM Microcomputer 
Two ;ninl 8.­ ~ JXUnllrl /t O pmts. I IQ­19.21< 8n11d 
IOl -l015A A & T .................. $279.95 

1/0-8 - SSM Microcomputer 
f:.i:Jit 111Jftu·ar•• pn•11m 111111ahfr S<?rinl 110 p11rt>. 110 · 19 21< 
Brwd.. if:fral for mnlt i·us.e r sysJrm:; 
IOl-1018A A & 7' . .. ..... .... . .. ... $449.95 

PROM-100 • SD Systems 
;rm11 27/G. ZlJ2 t .PIWM pr..i:rnmmer " ' '"•ftw"''" 

MEM-99520K Kir .......... .. ..... $189.95 
MEM·99520A A & T . .. ........ .. . $249.95 

PB-I - S.S.M. 
2 7"8, 27 16 EPHOM />oa.,f uut/J h111lt·in proi:rnmmrt 

M EM -99510K Kit ..... ............ $1 54 .9 5 
MEJl1-995 11lA A & T .. ........... .. $219.9 5 

EPROM BOARD-Jade 
lfi K or 32K ur.;eos 270 '.s Or 27 J6's, JK b• u.lid<u y 

MEM-16230K Kit ........ ... .. ...... $7 9.95 
MEM - 16230A A & 7'. .... ... . .... .. $ 119.95 

ISO-BUS - Jade 
s.1e1rt. simple. rind • n snit.• - a lu·tter rrwtla•rllanrd 

I) S /01 (l)'I•" :r 811.''J 
MB -ll61B B are hoard ............... $19.95 
MBS-061 K Kit ............ .......... . $39.95 
MBS-OGIA A & T . .. ...... ... .. . ... .. 549.95 

12 Slot fl}V. " :r 8 ',l.''J 
MB S- 121 8 Bnn• board . . . . . .. . . . .. .. $29.95 
MB '- 12J K Kit .... . ................ .. $69.95 
MBS­ 121A A & '/' ..... . . _....... ... . . $89.95 

J8 S lot ( t4'h" .>.' B't!.") 
MB -181 B Bare board ............... $49.95 
MBS-ISIK Kit ................... .... 699.95 
MBS-1 8 1A A & T .. ...... .. ...... .. $139.95 

Single User System

$i'ii95:·;J(j' 
·I Mil z Z·HOA "PU. li•IK RAM. serin l 1/0 purl, 
pni·allel 110 flor l. duo h le-densily disk con t roller. 
Cl' t M 2.~ disk und mnnunls. system rnoni l or, 
t•tmlrnl ,incl diagnostic softwnre. 
Board set with 256K of RAM .. .. S 1295.00 

-All boards are asse mbled and t e sted-

Shugart S A H()J U s111i.1lr­sid,·d do11b/c"dc•"sir.v 
MS F- I O!lO l H . . $:HM.9ii ~a ~ for S3!l!Ulfi ea 

S hugar t S AR5 l If drmhfr·>ii<lt•d d111tbll'·Cfr11sit,v 
MSF- 1085 1 H .. $.'YvUl:i e11 ~ r11r S5:lH.9 1'i a 

Qume IJT-H d111tl>l•"·~id••tl d1111b/1..rl1•11sity 
MSF-750080 .. . ;'i~.M .!l!1 <:11 "l fur $ '1HHJJ;> ea 

SiemC'11s F/J/J 100-H .~11J.;l ·sid1•tl d/1l ·d t•J1.,i1.v 
M SF-201120 .. . :IH4.!l!iea ~for $349 .95ea 

5 1,4" Disk Drives 
Shugar t S A40() /. s11J(l·sidl'd dbl-de11si1y4 0 crack 
M M- 104000 .. ·2;J4.!l5 en 2 for $224.95 ca 

Shug art S A1fj() rlhl·sid<•rl dhl·density 70 trac /1 
MSM . \ 04500 .. $:M!l.!lr1 co "l for S329.95 ea 

Qume /JT -5 dlil..,irl1'd d/Jl·dl'lisity 110 trad: 
M M- 750050 . ,:15!HJ"1 c:i 2 for $349.95 n 

MI'/ B-51 .'111-1/ ·sid<'d d/1l ·d••11.,it,\• ·llJ t rac/1 
MSJ\1-1 55 100 . . :Cf.I.% eu "l fur $224.95 en 

M />I ll-1;2 dM..,i<lcd dlrl·d<"11sif.v '10 trad1 
M • M -155200 . S:M1.n:; ca :.i for $334.95 ea 

Ml'/ H- 91 ,,11nl·.~idr•d dhl ·d<'11si1.v 77 t rat"/1 
M M-155300 . ,:JG!l.'li; ttn ~fur $359.95 ea 

Ml'! H-9 2 dM·.,idC"d dl1l·d1•11si1y 77 trod• 
MSM­ 155400 . . 1G!J.!1;"1 ea :1 fur $459.95 ca 

ISOBAR - GS 

·~ 
, m. ' . / 

l1i4Jlnlr•ll & prul<"f:/.'\ Y'JCIT t •nfoah/47 rqr1ipmt·u.J {mm h11th 
tmltnj.'!~ 1 spikt·s & AC' Ju N.t wi~t-.. 01-dtl('IW''" i,'irrlcrted µmw'Jt/. M 
amp nrniit ~tr t•nkrr. UJ•. li!il<•d 
El\1E·11 5 103 .'l snd1e1 .. ............. $39.511 
EME­ 1I 5 105 4 sork t ................ $49.50 
EM E- 11 5 100 Bsocket .. ... . .......... $54.50 
El\1E-115110 9 ~odl<!I raclmw1111t .... $74.50 

Prices may be slightly higher at our retail locations. Please call th e store nearest you for local price and auailability. 
Circle 223 on Inquiry card. 

••••'1'••·-
- o(,.¥; 

~--·-·--~·-=·· -
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PALOMAR TAKES THE RISH 

... Join the thousands of satisfied customers who buy Iron 

fast response, expert technical help, anc 

NEC-8023 A 
Hlgh ·resolution dOl grdph ics Proportional 
spacing. Correspondent quality printing. 
Bidireclional tractor and friction feed. BO. 132 
col. Greek and math symbols. 100 cps matrix 
printer. 
ListS780Parallel ... . .. . .. . . .... . . . . S599 


C. ITOH 
Pro/Writer c/{ers 8 character sizes. 5 different 
alphabet and high proportional spacing 
bidlreclional. uen. and horiz. tab re oluCion 
graphics. nx9 matrix. 100 cps 136 col max. 
Friction and trCJCtor feed. 
851 OR Parallel . . . . . . . . . . . . . . . . . . . . . s 549 
8510R Serial ......... .. .. . ..... . . ~ 5599 

EPSON - COMPLETE STOCK! 
Features disposable print heads, Graphlfax. All 
models except MX-70 print cext in two directions. 
MXOOFIT and MX 100 haue borh friction and 
traclor feed. Unparalleled dot placement 
accuracy . 
MX·70 (80 cot.) ........ . •.... .. ... .. CALL 
MX·80 (80 col.) ......•....... . ..... . CALL 
MX·80F/T (80 col.) .. . .. . ... . .. . ... . CALL 
MX· 100 ( 136 col.) . .. . .. . . . . . • . . . . . . CALL 
Interface Cards . . . • . . . . . . . . . . . . • . . . . . CALL 
Cables . . . . . .. . .. . .. .. . . . .. .. . . .. . .. CALL 

VIDEO 'TERMINALS, MONITORS 

Ampex Dialog 80 .................. . s995 
Ampex Dialog 30 .................... S795 
Tele video 920C ... . ........ .. ........ s 845 
Televideo 950 . ...................... 5995 
SOROC IQ 120 . . ..... • ......... . . . . S699 
Zenith 1 2" Green . . . . . . . . . . . . . . . . . . . s1 I 9 
NEC 12" Green •. ... ... .... . .. • .. . . . . 5169 
Amdex 12" B/ W (Leedex) . . . . . . . . . . . . S99 
Amdex 13" Color Lo·Res . . . . . . . . . . . . . s 439 

LOW, LOW PRICE ON NOVELL! 
Hea.•y dwy. 150 CPS bidirectional. rractor feed. 
9x9 dOI matrix. 6 or8 lines per inch. 10. 13.6 or 
16.5 CPI. EIA RS-232C or parallel in1t•1 acr!. 

IMAGE 800 .. .. . . .. . . .. . . s995 

MPI 88G/ 99G MATRIX 
l-ligh re!<Olution dot-addressable gmphics for 
Apple. Enhanced "corrc:s~ndcnce qualify" 
printing. Traclor and friction feed. Serial anti 
Parallel Input. JOO cps Bi·direclional prinling. 
88G(l32cot) List5749 . .. ...... . 5549 
99 G (132 col) List S849 . . . . . . . . . . SS99 
Apple parallel 1/0 Card/ Cable/Disk . . s 1I 0 

with Graphics Prom (Ap·Pak) . . . . . . S t 45 
fEEE 1/ 0 Card . .. .. . . . . .. . . . . .. .. .. .. S5S 
Single Sheet Feeder . . . . . . . . . • . . . . . . . . s25 
QT Cover .. .. .. .. .. . .. .. .. .. s35 

OKI DATA 
lP TO 200 CPSI 

Microline 82A-80/ 132 col .. 120 CPS. 9x9 dol 
malrix. fr ic tion. pin feed or tractor feed 
(remm•cableJ rear and bottom feed. Jnc/11des bi· 
directional/logic seeking. serial and parallel 
lnlerfaces. Double width and condensed 
characcers. true lower case descenders and 
graphics. 
82A ... . ... . .. . . . ... . .. . . . ... .. ... . $545 


Microl1ne 83A- 132/232 col .. 120 CPS. handles 
forms tip 10 15 in. wide. plus all the features of 
the 82A. 
83A .... .. ....... .. ......... . ...... 5775 
Microline 84- 132/232 col. 200 CPS. wllh full 
dot graphics built·ln. Takes forms up lo 15 in. 
wrde. plus all the features o( the 8JA 
84SP .. . .. . .. .. . ... . .... ... ....... SJ250 


MODEMS 
<JDS I 03 LP, direct . . . . . . . . . . . . . . . . . S 169 

103 JLP Auto Answer .. .. .. . .. .. .. 5 209 
202 LP 1200 BIVJO ......... ..... . 5259 


NOVA TION CAT. acoustic . . . . . . . . • . . 5 145 
D·CAT. dirf!Cl ......... .. ...... .... S I SS 

Auto Cat ......... .. . .. .. . .. . ... .. 5219 


Apple Cat .......................... 5329 

HAYES SI 00 Micromodem . ........... S349 


Apple Micromodem . . . . . . . . . . . . . . . . S299 
Smart Modem . . . . . . . . . . . . . . . . . . • . s 245 

Circle 326 on Inquiry card. 

ADLER 
17.5 CPI. IO. 12. 15 and propoT1ional pacing. ~ 
line cor1 C!Cling memory. lnler·changeable print 
wheels. 
SE1010UstS1295 ..... ...... SAVE s300 
Interface Card . . ......... ... .... ADD 5395 ..... 

NEC SPINWRITERS 
7710/ 7730 RO w/ tractor . ... . . .. . .. 52535 
7720 KSR w/ tractor . .. . . . .... . .. .. . S2945 
3510/ 3530 RO ... . . . . . . ......... . . S 1775 

Bidirectional tractor . . . . . . . . . . . . . . s210 
Pusti tractor . . . . . . . . . . . . . . . . . • . . . . s350 

OLYMPIA 
leuer quality. Daisy wheel printer lypewrite 
lnte1faces 10 Apple. Atari. NEC. TRSBO anc 
RS2 32 Serial ~its. 
ES I 00 RO Computer printer 

List S 1690 .. .. ........ ... .. SAVE S3Q1 
ESlOO Typewriter only List S 1195 SAVES 151 
Interface Card Only . . . . . . . . . . . . . . . . . . 529! 

(specify serial or pa.raltel 
1/0 Cable (specify serial or parallel) .. . .. . 52~ 
Apple Serial Card . . .. . .. . . . .. . . . . .. . . S13! 

MODEMS 
BtZCOMP Super low in11oduclo1y price. Sal 
ouer other modems! Apple-direct connect L'' 
game po11. No serial card needed. Save $139' 
more. Atarl--direct connect da interfa< 
module and telellnk cartridge. Commodore. 
the only modem auailable. Each pkg. con1ai1 
cable with connectors and phone Tadap1er. 

Apple Comm Pkg . . . . . . . . . . . . . . . . . . . S 16! 
VIC Comm Pkg ......... .. .... . .. .. . S 15! 
Atari Comm Pkg .. ..... . .. ... .. .... . s 15~ 



:>UT OF MAIL ORDER BUYING! 

1s with confidenc.e and know you'll receive the same 
uaranteed satisfaction - at UNBEATABLE PRICES! 

APPLE SOFTWARE 

BUSINESS 

=inancial Partner . . . . . . . . . . . . . . . . . S 191.99 

Pascal Tutor . . . . ...... . . • . •... .... 597.99 

Pro Ea<iy Writer .................. S 196.99 

:asy Writer 40 col. . . . . . . . . . . . . . . . . 578.99 

Ward Star (Req. Softcard) . • . . . . . . . S241.99 

Super Sort (Req. Soltcard) . . . . . . . . SJ 29.99 

Mail Meger- (Req. Softcard) . . . . . . . . . $80.99 

Data Star (Req. Softcard) . . . . . . . . . S 192.99 

Spe.11 Star (Req. Soltcard) . . . . . . . . . $ 129.99 

Calle Star (Req. Softcard) . . . . . . . . . s 129.99 

~uper Tex II . . . ... . . . .. . ...... .. . S117.99 

rhe Address Book . ... ...... . ..... S38.99 

=orm Let.ter Module • . • . • . . • . . . . . . . . 78.99 

V~ifiles ... ... ..... . ......... . . ... 5229.99 

Desktop Plan HI . .. ... .. ... . . .... . 5275.99 

Desktop Plan II . . . .. .. . ... . ...... 5229.99 

Visiplot . . . . . .. .. .. . .. . . . . . . . . . . . 5185.99 

Visitrend/Visiplot ..•......•. . ..... 5275.99 

o'isidex ................ . ......... S229.99 

r.slterm . . . . . . . . . . . . . . . . . . . . . . . . . $89.99 

Visicalc 3.3 . . . . . . . . . . . . . . • . . . • . . S229.99 

lnfotory . . . . . . . . . . . . . . . . . . . . . . . . . s 199.99 

SuperspeU (Req. Softcard) .. ... . . : 5435.99 

!Nord Processor (Req. Soltcard) . . . . s255.99 


PERSONAL/HOME 

ryping Tutor . . . . . . . . . . . . . . . . . . . . . . S 19.99 

~lementry Math .. .. .. . . . . . . . . . .. . . s31.99 

;:Jersonal Fi.lilg System . . . . . . . • . . . . . 574.99 

Personal Report Syslem .. .. .. ..... 574.99 

~gebra I ................... . .... SJl.99 

CompucMath: Arithmetic Skill . . . . • . . S39.99 

Compu-Math: Fractions . . . . . . . . . . . . s31.99 

Compu·.ll'lath: Dedmals . . . . • ...... . S3J .99 

::ompu·Spells: (Reg. Data Disk) . . . . 523.99 


MISC 
l\ppH:solt Complier . . . . . . . . . . . . . . . S 165.99 
Bask Compiler . . .. .. .. .. . . .. . . .. S315.99 
'\pple·Doc .......... .. ............ 541.99 
).B. Master . . . . .... .. . ..... . .. ... SJ 89.99 
).8. Utility Pack .................. . 581.99 

GAMES 
aster Blaster . . . . . . . . . . . . . . . . . . . . 524.99 
\ir Traffic Controller . . . . . . . • . . . . . . . . 59.99 
"empleofApshai ........... . .. ... 531.95 
)atestones of Ryn . . . . . . . . . . . . . . . . . s 15.99 
'\orloc's Tower . .. .. . . . . .. . . .. . .. . . S15.99 
iescue at Rigel . . . . • .. .. . . . . . . . • . . 523.99 
iell Fire Wanior . . . . . . . . . . . . . . . . . .. 531.99 
itar Warrior . . . .. . .. . . . . . . . . . . . .. . S31.99 
::rash, Crumble and Chomp . . . . . . . . 523.99 
lppu Reaches of Apsha.i . . . . . . . . . . . 5 15.99 
·ne Keys to Acheron . . . . . . . . . . . . . . 515.99 
inack Attack . . . . . . . . . . . . . . . . . . . . . 523.99 
lie Prisoner . . . . . . . . . . . . . . . . . . . . . . 523.99 
:onk I ...... . .................... 531.99 
.onk U .. .. .. ....... . .......... . .. S3J.99 
:obot Wars . ... .. . ............. ... S31.99 
liree Mile Island . . . . . . . . . . . . . . . . . . 531.99 
~B.M. . . . . . . . . . . . . . . . . . . . . . . . . . . . 519.99 
:asue Wolfenstein . . . . . . • . . . . . . . • . . s23.99 
\l\lard and Princes . . . . . • . . . . . . . • . . 525.99 
ljisslle Defense . . ..... . . . . ...... .. 523.99 
:rcmston Manor .. ....... . . ... .. ... 527.99 
Varp Destroyer . .. . . . . . . . . . . . .. . . . S23.99 
:yber Strike . . . . .. . . • . . .. . .. . . . . .. S31.99 
'hantoms Five .. . . . .. . . .. . • . . . . . . . 523.99 
;pace Eggs . . . . . . . . . . . . . .. . . . . . . . S23.99 

APPLE ACCESSORlES 
MICROSOFT 

Z80 Softcard . . . . . . . . . . . . . . . . . . . . 5299.99 
16K RAMcard . .. . .. . .. . . . .. . .. . . SJ 58.99 

ccs 
Parallel Card .. . . . ..... .. . .... • . . . s 119.99 
A5YNC Serial Card .. . . . . ....... . . s 148.99 
aock Calender Card . . . . . . . . . . . . . . . S99.99 
IEEE Card . . : . . . . . . . . . . . . . . . . . . . . 5249.99 
A·D Card . • . . . . . . . . . . . . . . . . . . . . . . . 599.99 

MOUNTAIN COMPUTERS 
Romelus . . . . . . . . . . . . . . . . • . . . . . . . 5 129.99 
Keyboard Fitter Rom . . . . . . . . . . . . . . 
CPS Multifunction Card ............ 
Super talker . . . . . . . . . . . . . . . . . . . . . 

PAYMAR 
L/C Adapter·New ..... . ......... .. . 
L/ C Adapter-Old . . . . . . . . . . . . . . . . . . 
Viclex·Video Term .. .. . .... . .. .. . . 

ADVANCE BUSINESS TECH 
13 Key pad fOf' Apple (New KBD) . . 
13 Key pad for Apple (Old KBD) . . . 
BAR. Code Reader . . . . . . . . . . . . . . . . 
Dana·Coolfng Fan . . . . . . . . . . . . . . . . . 
Lazer-Lower Case Adapter . . . . . . . • . . 

T.G. PROD. 
Game Paddles .... ... .... ......... 
Joy Stick . . . . . . . . . . . . . . . . . . . . . . . . . 
Select A Port ... .. .. .. .. ... ... . . . .. 
Wilard-80 (80 col.) . . . . . . . . . . . . . . . 

RS232 CABLES 

4 wire male·male I 0 ft. . . . . . . . . . . . . 
9 wre male·male 10 It. . . ... .. ..... 
4 wire male·female I 0 ft:. . . . • . . • . • • • 
9 wire male· female I 0 ft:. . . • . . . . . • . . 

s49,99 
S 189.99 
52.29.99 

SJS.99 
S45.99 

5299.99 

S 110.99 
5 11 0.99 
s 189.99 
s39.99 
555.99 

531.99 
546.99 
S46.99 

5278.99 

S19.99 
521.99 
S 19.99 
521.99 

RS232 Switch Box (Use 2 terminals or printers 
from one output pert) . . . . . . . . . . 5109.99 

FAN FOLD PAPER 
(Prices F.O.B. S.P.) 

9'hx 11 ·20" Bond White (2700 cL) 
14Yexl 1·20" Bond White (2400 ct.) 
14'Vsxl 1·20"' Bond 11.z" Green Bar 

(2400 ct.) . ........... .. . . .. 

$30.10 
S37.10 

537.10 

RJBBONS 
NEC . . . . . . .. . .. . . . .. . . . .. . . .. . . S77/ DoL 
Qume ..... . ................... 545/ Doz. 
Diablo .. . .. .. .. .. .. .. . . .. . .. . . . s66/ Doz. 
Anadex .•..... .. • . . • • .. . . ... . . S 135/6 e.a. 
Trltel . . . . . . . . . . . . . . . . . . . . . . . . . . 595/ Doz. 
Tl/DEC/TTY . . • . . . . . . . • • . . . . . . . . 545/ Doz. 
Epson ........................ 5 J 3.95/ea. 
MPl/ Axiom/Base 2 . . .... ... . . . . s 13.95/ ea. 

Clrcle 326 on Inquiry card. 

MAGNETlC MEDlA 
Premium Quality At Bargain Prices 


I 00% Certified with hub rings. box of I 0 

Economy Diskettes 


5 \1•" SSSD Soft, 10 or 16 sector .. . $25.00 
SSSD Soft, 10 or 16 sector .. . . 528.50 
DSDD Soft. I 0 or 16 sector ... . 536.00 

Quality Diskettes 
SW' SSD, Soft 10 or 16 sector .... . 527.00 

SSDD, Soft I 0 or 16 sector .. . . S32.00 
DSDD. Soft I 0 or 16 sector . . . S38.50 

8" 	SSSD. Soft or 32 hard sector .. . . $28.50 
DSDD. Soft or 32 hard sector ... . 545.50 

CALL ror prices on name brand diskettses: 

VERBATIM DYSAN 3M SCOTCH 


MEMOREX WABASH MAXELL 


~ NEC 
IPC·8000 Series 
~crocomputer System 

• z·80A CPU 4 MHz 
• 5 user programmable function keys 
• 62 Keys with numeric keypad 
• 160 x l 00 resolution 
• 80 charac ter screen 

PCX·800 I A Microcomputer w/32K RAM S899 
PC·8012A 1/ 0 Unit w/ 32K ~ 

Expanslon slots . ... .. . .. ./ .. .. .. . . . S599 
PC·8031A Dual Mini·Disk Drive Unit ... 5899 
PC-8032A Add·On Dual Mini Disk 

Drive Unit . . . . . . . . . . . . . . . . . . . . . . . . S 799 

ATARI SOFTWARE 
Adventure " 1.2.3. (D) .. ....... .. . 
Adventure .v4.s,6, (D) . . . . . . . . . . . . . 
Adventure "'7.8,9 (D) .......... . ... 
Adventure .. 10, 11,12 (D) .... .. .... 
Adventure I ·12 (D) . • . . . . . . . . . . . . . . 
Atari Mailing Ust (D) . . . . . . . • . . . . . . 
Text Wizard (D) ............ . . . ... . 
Compu·Math/Fractions (D) . . . . . . . . . 
Compu·Math/Decimals (D) .. . ...... 
Compu-Math/ Fractlons (D) . . . . . . . . . 
Compu·Math/ Decimals (C) . . . . . . . . . 
Letter Perfect (D) ... ... ...... . ... 

S31.99 
$ 31.99 
531.99 
531.99 
$79.99 
S 19.99 
S79.99 
531.99 
531.99 
$23.99 
S23.99 

s 119.99 
Mail Merge/Utility (D) . . . • . . . . . . . . . . . 23.99 

TO Pl.ACE YOUR ORDER CAU; 

I TELEPHONE CODE: BApr82 TELD' I 
(7 14)744-73 14 or wnle to: 697 120 1 

I----------···· I 

I PALOMAR I 
I Computer Products I 
I 9 ICH 05 w. S11n Marcos Slvd.. S n Marcos. CA 92069 I 

ERMS OF SALE; Cost\. ched<. money 0<d<t. bMk wire trorosf<t. 
edit cord Of purch4oc ord<ulrom quolili<d (~mo ot>d irutitutrons. I 

Please lneh.rde telephone numbet w11h Otdet al><! e>Pr~on ~te on 
e<il card0<d. et$. Calll0<nlar.,idemsadd 6\ $'*5 w .Nh<enls<:d I~,., .,. !oc prepold 0<de•• F.O.S. 5"1pplng 1><>nt. "dd 31. for I 
lpplf19 In U,S. Pnc01g ¥ld •••ilablky wbjecl to ch~e wilhoulQli-------------· 


http:52.29.99


CO • PROCESSOR 8046 • 8087 COllPUPRO 
Malh C'o-,:i1oea-.ssor 

[,m n . IUtAIPllH lid Pllt! dU NJC! I 
IUITllH A& T 8086 Only $695 00 $UUO 
llSllT1HC CSC 8086 Only S850 00 $1U.llll 
IUITIGI! 8087 Chip cm 

CPU·Z • GODBOUT 
2/4 MHZ ZBO CPU 24 811 Addressinq 

II.UT 1101 A & T .. ................ $295.00 .... $HO.DO 
8HBT lUC CSC 3·6 MHZ . ......... . S3g5,00 .. , .UlSJIO 

DUAL PROCESSOR 808S·8088 • COMPUPRO 

8 or 8 Ml Provldl!S true 16 811 Power with a standard 8 


bit S ·JOO bus. 

6 MHZ ..... ... $425.00 ....$3tU O 

618 MHZ ... ... S525.00 ....S48LOO 

llPlll I • - COM1'11PRO 
Runs CPM 110". CPM 86", And MPM86• AT THE SAME 

I TIME/ 8 ANO/OR 16 917 TOGETHER! WOW/ 
l!HT'M••lll Sollware $HUD 


See Compvpro AD in May BTil tor c1otslls 

SOUD STA'n DISX DRIVE, 3500% FASTER! 


Not Really, But the Next Best Thing For Compupro 
8085188 Users Call tor Details on M·Drivo. 
llUT lllO IHI ............. . ... ..... . .......... .. l l.U0..00 
8lf;lll lllO Hll ............ . ........ ... ......... , , ~3 . 000.00 

2810 zao CPU·CA. COMP. SYST. 
2/4 MHZ Z80A CPU with RS232C Serial 110 Port 
complete with Monitor PROM tor 2422 Disk Controller 
llCCS ZllDA A & T. •. .. • • . .. • ..... $350.00 .. ..UI0.00 

CB2 zao CPU · S.S.M. 

2/4 MHZ will accepl 27111, or 2732, o r RAM 


BlSS•~BU Kil .. . . ... ' .. " .. ... .. ............... SllDJID 

BEUMC•llZA A & T.... ..... . ........... S344 00 .•. U I0.00 

1nmZ11111 SSMZ80 Monitor ... . . ... .... .. ........ 111.00 


S-100 1/0 BOARDS 
SYSTEM SUPPORT 1 • GODBOUT 

Ser/al port /soflwate prog baud/, 4 K EPROM OR RAM 
provision, IS levels o/ lnlerrupt, real time clock, 

o Ilona/ math 

$Sem e -
CSC 

Math Chip 

Math Chip 


~~~~:~,, ~%11 11.i~~ ~h,;['p
MT wllh 8232 Math Chip 


HUT1U~•z csc w/lh 8232 Math Chip 

MPX CKAHNEL BOARD • COMJ'UPRO 


1/0 Mullipleier. using 8085A-2 CPU on ooard 

IEHTllUll 
ll&llllB~ll 

With 4K RAM 

A&T $495.00 

csc 5595.00 


Wil.h 18K RAM 

A & T $64 9.00 

csc $749.00 

INTIRFACBRl·COMPUPRO 


Two Serial 110 

A & T S249.00 

csc $324.00 
1NT£RFACH II • COMPl1PRO 

~UD 
$$1,S. OO 

$HUD 
$1111.DO 

muo 
UH.DO 

Three p;ua/lel, one serial 1/0 board 

11;amu A & T $249.00 SZIUO 

llHTl5DC CSC S324.00 $2H.OO 


INTERFACER lll • COMJ>UPRO 


IE&ITl1~~ihl ~n:1nel muUi·use se~i:~Woboardnll.DD 

1mm•ec csc 200 1u. B Port S849.00 so.oo 

l!HTU.5l A & T S599.00 55!1.DD 

ll61Tn4SC CSC 200 ~r. 5 Port S699.00 Zl.DD 


MULTI 1/0 ·MORROW DESIGNS 

Th1ee Serial, Two parallel 


llmllS•lZ'OCI A & T S359.00 UZt.o1l 

SWITCHBOARD • MORROW DESIGNS 


Two set1a1110, tour parallel 1/0, 
llMDSSU. on11 status port, one st~~~~-ggrt

11 IHI.OD 
1/04 ·SSM 

Two ser ial 110, two parallel t/O 

l!SSJllOU Kil 121UO 

IUSJllOU A & T S290 00 $210.0D 


1/05 • SSM 

usai~sTeri2* l farattet includlngsJ2~~tronlclnuo 

1/0 8 • SSll 
8 Port Seri~ 110 with Timer 


I! SSMtH l A & T S550.00 S41UD 

2710 4 PORT SEJllAL • CCS 


841~~M~~rs~aflfg RS232 ports a~gfJ'Jbonal 2~f.~~ 
2719 2 SJ:RlAl lo 2 PARAl..lEL • CCS 


2RS232C perts, 2 SbilparallelpOrlS,& oplional2KROM 

l!CCUlllDI A & T SJ&0.00 snr..oo 


:nlO 4 PORT PARAU.£1. · CCS 

4 B bit parallel pores anc1 oprlonal 2K ROM 

llCCU1!001 A 4 T $250.00 HU.00 

Il'iiiuo. ns&lrmoN uln11tr m ••lt!J 
lf'81114All BK A&T J210.00 1110.00 
l!CBTll4AC>I BK CSC S280.00 SllUO 
llHT114Al II lliK A& T SWS.00 $180.00 
lllilT ll4ACll /BK CSC SJ55.00 $325.00 
1c;anuu.u 241< Mr s355.oo nu.oo 
81UTIUlCZ4 24K CSC 5425.00 SUS.OD 
IElilTI UW.Z 32K A& T S425.00 $HUD 
llUTIN&Cl2 32K CSC S495.00 $4H.OO 

CMOS STAnc RAM 
For a comptere analysis ol tM advantages of CMOS 
memory, see the "Producl Descriptiorl''onpl!ge416 ot 
the January Issue o/ BTil. 

64JC CMOS STATIC RAM • COM1'11PRO 

RAM , 7, IO MHZ, 2 Wall , OMA Comparable 


24 Bit Addressing

euemsAa-1 64K A& r sS99.00 l5~o.ao 


lllilTIJSCU 64K CSC 200hr. S699.00 IUD.DD 

NEWI 32K x 16 BIT C.MOS STATIC RAM • COMPUPRO 


a ancJ/or 16 Bit 
(@RAM 16 10 MHZ, 321< K 16 or 64K K 8 
IEff.1896 16 BIT 2 Waif. 24 Bit Addressing 


IE li8TTIU 64K A&T S650.00 Hll.00 

IEUTl&OC 64K CSC 5750.00 Hit.DO 


NllWI l2SK NMOS STA TlC RAM • COM.PllPRO 

RAM 21 15MHz. 128K X 8 OR 64K x 16 

IEEE./696 8 or 16 Bil J.Z Amps 24 Bil Addressing 
BE&8T190A 128K A&T S1695.00 $111 0.00 
BE68T190C 1281< CSC $1695.00 $11115.00 

5·100 PROM 
Piil PRO.M PROGRAMMER · SSll 

Programs 2708 or 2716's. oparales as a 
4KIBK EPROM BOARD AS WELL 

IE SSlll'l 11 Ki l $119-00 
8E SSMPlll A & T S265.00 szzo.oo 

ECONOROM 2708 • COMPUPRO 
16K x 8 EPROM Board usll'IQ 2108, Power on 


jum,p to any 256 Oyte 

B!HTIZ5A A & T S 135.00 $1ZD.OO 

BU9TlZ5C CSC s195.00 $11S.OO 


MB&A · SSM 

I K/16K 2708 EPROM board, disaOle in I Kincrements 

81SSJIMIUI Kii S11•AO 
eus••HH A& T SI 79.00 $Ui.OCI 

S·100 VIDEO BOARDS 
SPECTRUM· COMPUPRO 

Color Graphics board wirh Parallel 1/0 
BUITl40 A &T $3911.00 U•lOO 
BIUT144C CSC $449.00 $311.00 
&UBUO S111>roglc Vnlversat US,00 

Graph es In/or pre le• Soltwaro 
VB • 3 S .S ..M.. 

BO x 25 or 50 characrer video di splay Memory 
Mapped, Parallel Keyboard port 

IESSMIUU4 BO x 24 Kil $UUO 
BUSMlDAZ4 110 x 24 A& T 5499.00 $440.00 
eus•rnmr l!O x 50 line Upgrade s n.oo 

VB2-S.S..M. 
1/0 Mapped Video Board. with Parallel Keyboard porl 


84 x 18 

BESS na Kil $IH.O D 

BlHMIBU A & 1 S269.00 $U9.00 


VBBB· S.S.M 

Memory Mapped VldHo Board 64 x 16 character 


display or 64 x 16 gr aphlcs display 

B!U'IHB II Kii $111.0D 

HH•fllA A & T !242.00 UZO.OD 


S·IOO CLOCJC CALENDAR 
eEOTCCCU Assembled & Tested $150.,0D 

As scum ln Much KUol'Jaud M39azJna 
S-100 MOTHERBOARDS • COMPUPRO 


Active terminati on, 6 · 12·20 slol 

BEHTISU A& T 6 slol, 2 lbs SI 40,00 $11UD 

&ECBTISU CSC B sl or. 2 lbs !190.00 rns.oo 

BEHT!Ml MT 12 SIDI, 3 Ibo S 175.00 Sl&UO 

BE'8 TIS4C CSC 12 slol, 3 Ills. S240.00 $t!O.DD 

BE'8mSA A& T 20 slot. 4 fbs. S2G5.00 $t3UD 

BEITB1.55C CSC 20 slor. 4 tbs 1340.00 $310.DD 


' DB EXPAHDAB.LE l 
PRIORITY l E.LECTRONlCS 

THE EXPANDABLE r· 6 4K Dynamic Ram IJOard 
provides your s-roo system with 64K otrellable. nigh· 
speed dynamic RAM. Compatable with most ol file 
ma/or S· 100 sys/ems on the market. Including 1/lose 
wl1h lronr panets, It s.vpporrs OM A operaOons and 
requires no Walt slaleswlthcurrent micr oprocessors. 
• User expandabto lrom 16 10 64K • Supports OMA 
• Designed to IEEEllrOfXJSBdS· 100 Dvsstandards • 2 or 
4 Ml!z l)perarlon • Oparares with ollher an 8080 or Z-BO 
based S· 100 sys/em. pruvldlng processor· tr ansparenr re· 
/resnes w/11> t>olh • SupfXJrt• IMSAJ-rypa 1ron1 panol!I 
• Jumper·set~table Phantom inpul • V•es Popular 
4116 RAMS • Att1Cs In socko1s • Any 16K block can bo 
m•de bank.fndopendent • Fully bulferad address and 
da1a llnes • Fall·sa/e 10/reSch circuitry toreKrendedWaor 
sloles • Soa•d conllg11ra1lon with reliable. easy·lo·cor» 
llguro SerQ Jumpers 
llPllllrlll 
S1n1umz 

IBK AMembled & Tested 
32K Assembled & Tested 

U1111.DD 
$Hll.llo 

BEPll!Ula 48K Assembled & TeSled $311.llO 
B!PllUPlU 641< ASsemllled & Tesred $4011.00 

S· 100 DISK CONTROLLERS 
2422A • CA. COMP. SVST. 


1/0 Mapped, r;ontrOls B". single or 

dovble densit y A& T with CPM 2.2 11' SD. 


!un , 11cc on urci I 
BECCS!UZA S475.00 '375.110 

DlSK JOCKJ!Y 2D • MORROW 
Memory M apped. controls a·; single or 


double dens;ry. serial 110 

81MD10.Ut01 A& T with CPIM 2.2 S399.00 ms.co 

S· 100 DISK SUBSYSTEMS 

DJ2B DISCUS SINGLI SIDED MORROW 
11· DBL Density drives with cabinel, power supply 

con troller, wllh CP/M 2.2 ami Microsoll Basic 
eEMDSFU ll SingleDrl•eSystom $1095.00 $150.00 
eEMaSfUZI Dual Drive Sy.slem S r875.00 SUH.DD 

DJ2.B DISCUS DOUBLE smED . llORROW 
fr ' DBL Densily/sided drives with cabinet Power 

supply contro'1er, wilh CP/M 2.2 and Microsoll Basic 
l[MDSIUll Single Drive Sysiem $1395.00 SltSCl.00 
n•OUUH Duitl Drive System $2495.00 UJJ!OJIO 

S·100 HARD DISK· MORROW 

5.25" 5M0, 9" 10 & 20M8, 14" 26M B formatfed 
hard disk complete with cabiner, P.$ ., Conlrolle<, 

CP/M 22 and Mlcrosoir MBASIC 80 
liiifPllCI UL! P!!CEI 

lt•ISDl.l-'11$ 5 MB S2495.0D $1995.00 
llMDSM10S IOMB $3695.00 ( SHSOJIO 
a1.11os•1cs 20 MB $4 7~5.00 ..~Yfi. SHfMQ 
llMDS•IH 26MB $4495.00 $3'115'00 

4 J 
OUTPERFORMS MONITORS OF TWICE THE PRJCJ:I 
USI has the competition buckling at their knees! 

You can have a proles~lonat perlormlng Vi deo 


Monitor tor" lrac:lllft GI Ute CHll T~e USI EV2 I 31 N Is a 
12" Green. M~h r esolution data display compa/able 
with 80 x 24 computer formals 

aUSl!\'213111 24 lbs $149.00 

Circle 342 on fnQuiry card, 

http:S2495.0D
http:SltSCl.00
http:EXPAHDAB.LE
http:11115.00
http:11IHI.OD
http:l!HTU.5l
http:boardnll.DD
http:3.000.00


COMPUPRO DMA DISK I 
WITH FREE.CP/M 2.2 

SALE $450.00 

SAVE $220.00 
Prlor/ry 1 Electronics is pleased to ofter rho COMPU· 
PRO DISK I High Perlormance Disk Conuoller 91 our 
regvrar row pri ce with CP/M 2.2 and BIOS al no addi· 
llonal cosr. Thats a savings ol S22D.OD of the manu­
tacwrer's list ptice~ 

• Thl'rd general/on INTEL 82 72/NEC Ui5A LSI floppy 
disk controller. 

• Hlflh speed cycle Sleallnf1 DMA Interlace for proc­
essor lndepend1mt dara rransrer between sysrnm 
memory and llexlble disk. 

• Handles up ro tour 6 or S.25 Inch 11oppy alsk drives 
• Sin<Jfe or double densi ty/sil>(]le or double sided 

cspab111ty. 
• Supports IBM 3740 so/I sectored lormats. 
• 24 bir OMA addressing w ith data tr11nsler across 

641< boundaries /or data trensler t l!roughour rho 
t6Mbyre memory map. 

S670.00 
CSC S59S.OO 
CPIM 2.2 fot ZB0/8085 wfth 
ma11<1als & BIOS 8" SID disk 
Oasis 8 bit slngio user 8"' S I Ddisk 
Oasis 8 bit trulliuser, 8" SID dl,,J; 

$55UO 
$11UO 

~100 SYSTEMS 
SUPERSIXTEEN ­ COMPUPRO 
HERE IS WHAT EACH PACKAGE INCLUDES: 

IE UTi llU 6 MHl 808518088 Dual Processor Board 
&UITllll High Speed OMA Disk Controller 
1umW SyS1emSupparr 1 Murri-Function Board 
I! ;&rllll lnrertacllr I Dual Serial 1/0 
ll m 1 1un1Low Power srarlc Ram 
8EC8TCf/I H 16 Bir Operating Sy5'em Ready to Load & Go 
Col 11 .m OocH 11 1111 Three interfacer cab/ss ono dis~ 1/0 
cable, com(Jlelo documefllaror lor all hardware. and manuals 
lor bolh CPIM operating :sy.s:1ems. 
Ct•'' rrt'o lamous l Trn limired warranty. 
Now to rile best P•fl of all. II purchased separau>ly, these 
Q<Ja/try components WOIJld llslfor $4,344.00. an s.,.rii.1u1'1 
m. ,....., JJ1co h 01 •Hlol $3,(.15JIG. IH "" $141. GO~For 
boards qualllied under rile CertifiedSystem Component 
/ltf1/t>rel/01>IJ/r y pr09ram • wllh extended 2 year warranry. 
200/lour~urn-ln and6/8AfHt processors· add S600.00 to 
//lo pac~311e f)llC&. Sh. WI. IS lbs. 
IIPGHIJSJ SuperS/1</aan A&T 0415.aa 
etroaun1 SuperSl•IMn csc S41H15.llO 

PRINTERS 

~ 
MICROLINE - OKIDATA 

WITH FRICnoN AND TRACTOR FEED 
• Bl·DIRECTIONAL • 120 CPS • Parallel Bnd Seriall/O 
• 9.dl Matrl• (A/phanuroorlc/ • 100 Tlru 1200 Baud 
• 6x9ort2 Malri•lorGraphlcs • Sell Tes/ 
• 6.S.3, 10,16Char.,;rrsp/tnch • Out ot P- SWlrch 
• 6 or 8 U""s per Inch • Friction or Tractor Feed 
• 80 CPL~ 10 CPI for !t2A • 3" to I4" Top ol Form 
• 132 CPL Ii> IO CP1 lor 8:lA IS.Vitch SetoctabloJ 

• 10 Ditlerttrtl Chilracter SMs 
lrw .a. uscR1P11011 UH Piie! uu Pilctl 
BEOlllOAIWTIZ' lhjB BOCPL @IOCP/$ 799.00 $ 31.00 
BlUl11Am.ITf!I ·~1132 CPL@ ro CPI s1195.00 $7$0.00 
BlDllSlUllf 9600 bavd with ZK Serial SU!.00 

Butler upgrade w/111 X'fNI 'f·oll 
8E0.1.l;RAPll High ResolUf/on Graphics Prom $11.110 

CAU F'O II THI: HEW IOCllOIDlll M 

S·l'OO MICROl'RAME ·TEI 
I I OV 60Hl CVT Mainframes, tho besr money can buy/ 

12 Slot ±8V I 7A±16V @ 2A 
n SICt ±8V @> 30A± IBV @ 4A 

en11•cs 112 12 s1o1 0os1< ues.oo 11 s..oa 
ll'JUICS IZZ 22 Slor Desk SB25..00$JID.GO 
81TE l l It 12 SICJI Rackmounr $725.00 Ut!LOG 
8EIE lal ZZ 22 Slof Rackmounr S87S.00 $UO.DCI $750.0D 

Shipping Weff1hl : On 12 Slot Ma/ntrame 45 lbs. 
On 22 Slot Maintrames 55 10s 

TEI S-100 FRAMES 
3 · 5" DISK CUTOUTS 

±8V @ 17±16V @ 1.21\ lmemal Cables 
1'1 llH• 

ftITCIT F1l 12 Slot de.st< S6 75.IJO $11!i.D D $510.0ll 
Bl nlUIZ 12 Slot Rackmoufl/ S795.00$11 S.llG SIU.DD 

Shlpp/llfJ Wei ght: On 12 Slot Desk 40 lbs. 
On 12 SIOI Rackmounr 45 los. 

DUAL 8" DISK DRIVE CHASSIS • TEI 
For Sllugarl 800/80 I Ror85Ql85 I Rwllhintarnalpower 

cabres prcwl ded 
+24V @ l .5A + SV IJJA • 5V@ .25A 

IElUtlDD 
IUllUDD 

Desk Tep 
Rael! Moun/ 

1-8 
SS35.00 $U5JID 
S 720.00H7UD 

S·lOO MAINFRAME· COMPUPRO 
I 1IN 60HZ cvr Mainrrame uses 1amous 20 s101 

COMPUPRO Mo111ertloard. SS tbs. 
B!imlC2011! 20 Slol Rae!< ~fount S89S.OO $115.llO 
BESBnlCZODI 20 Slot Desk Top SB25,00 $ll0.Dll 

S·lOO~·CCS 
12·· slof motherboard w;th removable ferminatio11 card 

I ECCUZODO I Of//co Cream 35 ICIS S575.00 $$:1$,llG 
IE ctWl)OjlZ 8lu1> 35 /t>s S575.00 S$:15.llG 

sonwARE • MJCROPRO 
/!JI sotrwar e is supplied on II' S/f'l91e Oensiry 18M 

3740 CP!M Comparable DisJ<elles 
WORDSTAJI 

Screen-Oriented. Integrated WC¥d processing system 

•E~~~~:/'Y deslgnsd for non-rech1~~-ii•scnr,::.ao 
MJllL MllK1I WORD STAR OPTION 

Powerful tile merging root 
II MPl-Ul(R~uire$ Weld Star 2.1 or lalet)S250.00 $11111 .Dtl 

Snu.STAJI WORD STAR OPTION 
One Step "Proofreader" with compr.essed 20.COO word 

1l~1:'/\:t/, 1~::J,~"~~~"£:,u£8'~:'!:,~~r~~cJ!80fi~t"oa 
S!IPIRSORT 

Sophisricaled P<ogram that will select and re·arrange
variaole lengJh Information lrom da1a tires 

111,ISPISUI $250.00 !150.DD 
CALC STAR 

Sop~~,a~~ ?i~~~~:fan"~:;ironlc spraad 
Hl!PIClCST AI $295.00 

DATA STAR 
Olli<;e-Otianled Dala En!ty. reltival, and 

HIP~{!lf~ system S350.00 

Tum to pages 12 and 13 lor our 
Full Color, 2·Page Ad 

Announcing Our fall 1982 
Engineering Selection Guide 

UOG.00 

$100.00 

Tandon TM-800 Thlnllne Is 
exactly half Iha slzo 
ol conven rfonal 8" 
floppy disk drlv~'I 

Exactly one·llall Ma height ol any other model, 
Proplerary, hi gh·teso1u1ion. read-write heads 

patenled by Tandon 
D.C. onl y oper ari on - no AC. required 
Industry srandard interlace. 
Three mifliseconr1 rrack·10·1rack access time

mm::::: ~':911: ~ff!.~ 'tliWo ~ ~~ ::::r: 
IETIGlMH Manual · nor inct·uded with drive 

80JR • SHUGART 
Single sided aoublo densit y most popular 8" drive 

Bl HllCll S42o.ooeaor2ormore(l61t>sJlot $3115.llaea. 
BlHUUllt•• Manual lor BOIR drive~ s III.DO 

AMITSUBISHI ELECTRIC 

Better Than 
QUMEI 

Beller Than 
SHUGART! 

B Inch doublf>-sidt>d, double density 
BE 11TlltlHl3 Sh. WI. I B lbs. 
BE llTlll2HU31 M anual 

2 or 11on $525.00 each 

SV." DRIVES· TANDON 
8lTllO TMI001 S/ng/e Sidec1, 250K8 (5 ll>sl $Hl.00" u . 

2 or More $220.00 
8EUDTM100Z Double Sldoc1, 500KB $315.00 n . 

2 or More $299.00 
IETllOfl1003 Slny/e Sided. SOOKB $125.00 11, 

2 or More $299.00 
BETIDTMI004 Double Sided. 10001<8 $441.0011, 

2 or More S420.00 
BETIDTM5M Manual, nor lnr:ludod with drive 
"As used In rhe /BAI P.C. 

DISK CABINETS 
V·lOO • VISTA 

• Daslt orraclt mountab/a • Internal power and daracabl9s 

mi9n~:~·gf.~"J~1":e1d~~r,,a;!(~~rr~~ and ~J~'.888si~ oo 
SINGLE 8" ·Q.T. 

Single 8" cablnol with power supply 
eEomou r22 lbsJ S249.00 

DUAL8" ·Q.T. 
Dual B" cab inet wlfh power supply 

llOTCOOtll (24) S395.00 

5" CABINETS· VISTA 
BU IS taOt Singles• with P.S. 
B!llS ua2 Dual 5· with P.S. 

TERMINALS 

Vlll'W1'0JNT ­ ADDS 
Detachable 11eyboard, RS232 Interlace and au~/f/ary 
port, 80 x 24 display, 1/llao1e screen SALE 
BlADOWWP~ Shipping Weigh/ 30 tt>s SB99.00 $525.00 

VT200 - VlSUAL TECHNOLOGY 
THE MOSTRELIABLE TERMINAL WE'VE EVER USED! 
Detachable 1tey1>oa1d, RS232C or 20MA l ntsrface, 
110 to 19200 baud, 12" non glare 80 x 24 display, 

RS232 Aux. port and composite video out. 
8tlSLZOG Shipping Waight 55 tbs . $115.00 

MX80- EPSON 

NEED WE SAY MORE? 


S645.00 $450,DO 
 • :=c1 ONE ~" .•PlflORtrY i~ 
llutlllOO 132 Col. Tractor Feed 24 lbs $725.00 

PRJNJER 1NI1!RFACES • MICROBY'Tl: 9 16 18 DEERING AVE . CHATSWORTH. CA913 1l ~ N E OA 

RS232 Serial Convetsioo /Of MX80 
UllllSUl A & T $55.00 ORDER TOLL FREE ~800\ 423·5922 CA AK HI CALL l2 l 3\ 709-5464 

Apple Centronlcs 8 bit parallel interface Terms U.S. VISA.MC, BAC. Ctu~ck. Mooe Order.ifs.FLllllS Only.CA residents ~Jci 6'11>Salesrax. MINIMUMPA EPAI 0 cf'RO ER S15.00. lflclude 
lorCentronrc•. Epson & OKIDATApr;nters MINIMU MS~IPPING& HANDLING olS .50 lor tl1I) lirsl 31bcs. p!o:s 25C lo1eachadditlonalpound.Orol){SOV1!150 ltls. ~nllreigMcollect .llls t In 

BEllS&lll A & T $55,00 case, (llease include your phone oomDer.P1ices sub~ct to e11anoe wlU>Out notice. wewlll oo our best to m.iintain pric~s LllrOVUh Mav. 1962. 
BElllWE&I Cabf8 /or abooe $1 4.15 Crml Caro01ders wiibe clwgod appropriate frl!jfll. lfyoudoo~ ueadyhave~ourSprlog'B2 Ellgl<leerlllg SelectionGuide.senrl Sl.00 '" yom
Prinler intorlac.,s 11-eablcs soldonly with pr1/ller purchase c-opy. lodaY. Sare prices aie IOI flepaid crders cny, 

Circle 342 on Inqu iry card. 



1702 
2708 
2758 
TMS2516 
2716 
2716 -1 
TMS2716 
TMS2532 
2732 
2764 

EPROMS Eich 8 pc.1 
2~x8 ( l ns) 4.95 4.50 

1024 x 8 (450ns) 2.99 2,75 
1024 x 8 (5V) (450ns) 9.95 8.95 
2048 x 8 (SV) (450ns) 6.95 5.95 
2048x 8 (SV) (450ns) 5.50 4.95 
2046 x 8 (SV) (350ns) 9.00 8.50 
2048 x 8 (450ns) 9.95 8.95 
4096 x 8 (SV) (450ns) 12.95 1L95 
4096 x 8 (!W)( 4 sons) (200ns) CALL 
6192 x 8 (5V) (450ns) CALL 

32.768 KHZ 
1.0MHZ 
1.8432 
2.0 
2.097152 
2.4576 
32768 
3.579545 
4.0 
5.0 
5.06BB 

3.95 
4.95 
4.95 
3.90 
3.95 
3.95 
3-95 
3.95 
3.95 
3.95 
3.95 

r:l.9Y ~flEL~.9lS 
16K APPLE- RAM CARD 

* Upgrade your 46K Apple II to ful l 
64K. 

* Fully software and tiarCIWare com­
patible wlth Apple language card 
and mlcrosofl zeo card. 

6502 
65-02·A 
6504 
6505 
6507 
6520 
6522 
6532. 
6551 

4027 
4116-120 
411&150 
4116-200 
4116-300 
4164 

2101 

DYNAMIC RAMS 
4096x 1 (250ns) 

16,384 X 1 (120ns) 
1S,Ja4 x 1 (150ns) 
16,384 x 1 (200ns) 
1S,3S4 x 1 (30Clrul) 
64,536 x 1 (200'1S) 

STATIC RAMS 
25& x 4 (450ns) 

2.50 
8129.95 
8118.95 
B/15.95 
B/14.95 

1.95 

100 pcs 

2.00 
CALL 

1.95 
1.60 
1.75 

CALL 

100 pcs 

1.85 

5 .185 
5 .7143 
6.5536 
8.0 
10.0 
14.3 818 
16.0 
18.432 
20.0 
22 . 11 &4 
32.0 

3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
J.95 
3.95 
3.95 
3.95 

* El im inates the need for Applesofl 
or Integer Basic ROM card when 
used in con junction with DOS 3.3. 

* Allows you lo roo Apple Fortran or 
Pascal.. 

* Available as bare board, kit, or corn­
pleled a.nd tested board. 

BARE BOARD s 40.00 ... .. .. . 

Z80 

Z80 ·CPU 
Z80A-CPU 
Z80·P10 
ZBOA-P10 
ZBO·CTC 
ZBOA-CTC 
ZBO·OART 
Z80A·DART 
Z80-0MA 

2102·1 
21L02­4 
21 L02·2 
2111 
2112 
2114 
211 4L·2 
2114L-3 
21 UL-4 
2147 
TMS4044-4 
Tt.154044·3 
TM540L44·2 
TMM201S 
HM6 11 6 

1024 x 1 (450ns) .89 
1024 x 1 (LP) (450ns) 1.29 
1024 x 1 (LP) (250ns) 1.69 
25& x 4 (450ns) 2.99 
256 x4 (450ns) 2.99 

1024 x 4 (450ns) 8116.95 
1024 x 4 (LP) (200ns) 8/19.95 
1024 x 4 (LP) (300ns) 8118.95 
1024 x 4 (LP) (450ns) 8117.95 
4096 x 1 (55ns) 9.95 
4096 x 1 (450ns) 3.49 
4091> x 1 (300ns) 3.99 
4096 x 1 (LPJ (200ns) 4.49 
2048 x 8 (200ns) ( 1 sons) 
2048 x 8 (200ns) (150ns) (120ns) 

LP "' LOW POWE.A 

.85 
1.15 
.55 

2.49 
2.79 
1.95 
2.35 
2.25 
2. 10 

CALL 
3 .25 
3.75 
4.25 

CALL 
CALL 

. 

MISC. 
AY5-237S 12.50 
11090 13.95 
XR2206 4.95 
3242 7.95 
3480 9.DO 
M04024 3.95 
MC4044 4.50 
7103 9.50 
7106 9.95 
7107 12.95 
76477 395 
8038 3.95 
9SH90 7.99 

KIT .. • •. ... • . .. • ..... 89.95 
ASSEMBLED & 

TESTED ..... ....... 109.95 

6883 SAM 24.95 
RS232 FEMALE 3.49 
RS232 RIGHT ANGLE 

FEMALE 4.95 
RS232 MALE 2.99 
RS232 HOOD .99 

Specl41s en d Mey 31, 1982. Please s l.et e 
"May Specl.els" when orderlnq. 

Z80A-OMA 
Z80·S10/0 
ZBOA ·SlO/O 
ZBO·S1011 
Z80A·S1011 
Z80 ·S10l2 
ZBOA ·SI0/2 
ZB0-510109 
Z80A·51019 

ZSOB-CPU 
ZBOB-CTC 
Z.BOB-P10 

Z8S71 
Z6132 

9602 1.50 

CMOS 
DISC CON­ 74COO .35 74C374 2.75 4019 .45 4098 2.49 

74L500 
74LSOl 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS10 
74L511 
74LS 12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74L532 
74LS3J 
74L S37 
74LSJa 
74LS40 
74LS42 
74LS47 

.25 

.25 

.25 

.25 

.25 

.25 

.35 

.25 

.35 

.35 

.45 
1.00 

.35 
.25 
.35 
.25 
.35 
.35 
.35 
.25 
.35 
.55 
.55 
.35 
.35 
55 

.75 

74LS85 
74LS86 
74L590 
74LS91 
741..592 
74LS93 
74LS95 
74LS9S 
74LS107 
74LS109 
74LS1 12 
74LSl13 
74LS1 14 
74LS122 
74LS123 
74LS124 
74L5125 
74LS126 
74LS132 
74LS136 
74LS 137 
74L513B 
74LS139 
74LS 145 
74LS1H 
74L$ 148 
74LS151 

1.15 
.40 
.6S 
.89 
.70 
.65 
.85 
.95 
.40 
.40 
.45 
.45 
.50 
.45 
.95 

2.99 
.95 
.85 
.75 
.55 
.99 
.75 
.75 

1.20 
2.49 
1.35 
.75 

74LS166 
74L5168 
74LS169 
74LS170 
74LS173 
74LS 174 
74LS175 
74 LS181 
74LS189 
74LSl90 
74LS191 
74LS192 
74L$193 
74LS194 
74LS195 
74L5!96 
74LS 197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 

2.40 
1. 75 
1.75 
1.75 
.60 
.95 
.95 

2.15 
9.95 
1.00 
1.00 
.85 
.95 

1.00 
.95 
.85 
.85 

1.20 
.99 
.99 

1.85 
1.85 
.99 

1.90 
.76 

1.25 
.99 

1.30 

74LS293 
74L5295 
74LS29B 
74L5324 
74LS352 
74LS353 
74LS363 
74LSJ64 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74 LS376 
74LS379 
74LS385 
74LS386 
74LS390 
74LS393 
74LSJ95 
74L.$399 
74L5424 
74LS447 
74LS490 
74LS668 
74LS669 

1.85 
1.05 
1.20 
1.75 
1.55 
1.55 
1.35 
.95 
.95 
.95 
.70 
.70 
.99 

1.75 
1.45 
1. 18 
1.35 
1.90 
.65 

1.90 
1.90 
1.65 
1.70 
2.95 
.37 

1.95 
1.69 
1.89 

TROLLERS 
1771 24.95 
1791 36.95 
1793 44.95 
1797 54.95 
UPD765 39.95 

UARTS 

AY:l-1014 6.95 
AY5-1013 3.95 
TR1602 4.95 
IM6402 7.95 

INTERFACE 
8T2S 1,69 
8T28 2.49 
8T95 .99 
8196 .99 
8T97 .99 
8T98 .99 
DM8131 2.95 
0588:1& U9 

CLOCK 
CIRCUITS 

74C02 
74C04 
74C09 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74076 
74CB3 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
740151 
74C154 
74C157 
74C160 
74C161 
74C162 

.35 

.35 

.35 

.35 
1.50 
.35 
.35 
.50 

1.75 
2.10 
.65 
.85 
.BO 

1.95 
1 95 
.95 

4.50 
1.75 
1.75 
1.75 
1.00 
5.75 
2 25 
3.25 
1.75 
2.00 
2.00 
2.00 

NC901 
74C902 
74C903 
74C905 
74C906 
740907 
74C908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
NC920 
74C921 
740922 
74C923 
74C925 
74C926 
74C927 
74C928 
74C929 
74C930 
4000 
4001 
4002 
400S 

.80 
.85 
.85 

10.95 
.95 

1.00 
2.00 
2.75 
9.95 

10.00 
10.00 

1.95 
2.00 
2.75 

17 .95 
15.95 
5.95 
5.95 
S.75 
7.95 
7.95 
7.95 

19.95 
19 .95 

.35 
.35 
.25 
.95 

4020 
4021 
4022 
4023 
4024 
4025 
4021> 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
404 1 
4042 
4043 
4044 
4046 
4047 
4049 
40~ 
4051 
4053 
4060 
4061> 
4068 
4069 

.95 

.95 
1.15 

35 
.75 
.35 

1.65 
.65 
.80 
.95 
.45 

2.95 
.85 
.95 

1.25 
.75 
.85 
.85 
.95 
.95 
.55 
.55 
.95 
.95 

1.45 
.75 
.40 
.35 

4099 
14409 
14410 
14411 
144 12 
14419 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4521> 
4527 
4526 
4531 
4532 
4538 
4539 
4543 
4555 

1.95 
12.95 
12.95 
11.95 
12.95 
4.95 

,95 
.65 

1.95 
.95 
.95 
.95 

1.25 
2.25 
1.55 
1.25 
1.25 
1.25 
1.25 
1.25 
1.95 
1.25 
.95 

1.95 
1,95 
1.95 
2.70 

.95 

74LS4B 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74lS74 
74LS75 
74LS76 
74LS78 
74LS83 

.75 

.75 
.25 
.35 
.35 

1.25 
.40 
.45 
.5Q 
.40 
50 
.75 

74L$153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS 165 

.75 
2.35 
1. 15 
.95 
.75 
.75 
.90 
.95 
.95 
.95 
.95 
.95 

74LS253 
74LS257 
74 LS258 
74L5259 
74LS260 
74LS2tl6 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 

.85 

.85 

.85 
2.85 
.65 
.55 

1.65 
3.35 

.55 
1.98 
1.00 
1.25 

74LS670 
74L5674 
74LS68.2 
74LS683 
74LS684 
74LS685 
74LS668 
74LS689 
B1LS95 
81LS96 
81LS97 
81LS98 

2.20 
9.65 
320 
2.30 
2.40 
2.40 
2.40 
2.40 
Ul9 
1.69 
1.69 
1.69 

MM5369 3.95 
MM5375 3.95 
MSM5632 7.45 
7207 7.50 
7208 15.95 

CONVERTERS 

76CIS3 
74C164 
74C165 
74C173 
740174 
740175 
74C192 
74Cl93 
74C195 
740200 
74C221 
74C373 

2.00 
2.00 
2.00 
2.00 
2.25 
2.25 
2.25 
2.25 
2.25 
5.75 
2.25 
2.75 

4007 
4005 
4009 
4010 
4011 
4012 
40 13 
4014 
4015 
4011> 
4017 
4018 

.29 

.95 

.45 

.45 

.35 

.25 
.45 
.95 
.95 
.45 

1.15 
.95 

4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
41193 

35 
.30 
.30 
.30 
30 

.95 

.30 

.30 

.30 

.95 

.95 

.95 

4556 
4581 
4562 
4584 
4585 
4702 
4724 
BOC07 
80C95 
80096 
80C97 
80C98 

.95 
1.95 
1.95 
.95 
.95 

12.95 
1.50 
.95 
.85 
.95 
.95 

1.20 
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l ·H 100 

B pin ST .13 . 11 
14plnST .15 .12 
16 pin ST . 17 •13 
18 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 

ST := SOLOEAT AIL 

8 pin WW .59 .49 
14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 

EPROM ERASERS 

22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 

PE-14 
PE·14T (with timer) 28 pin WW 1.69 1.49 

40 pin WW 1.99 1.80 
WW " WIREWRAP 

PE-24T (with timer) 

CONNECTORS 

l>S232 MALE 3.25 
RS232 FEMALE 3.75 
RS232 HOOO 1.25 
S· 100 ST 3.95 
S· IOO WW 4.95 

PN2.222 10/1.00 
2N2222 .25 DIP SWITCHES 
2N2907 .25 
2N3055 .79 
2N3904 10/1.00 
2N3906 10/1 .00 
1N4148 pN914I 
1N4004 

L M301V .34 
79 7905T .89 LM308V 98 
.99 7912T .89 LM309K 1.49 
.79 79 15T 1.19 LM311 .64 
.99 7924T 1.19 7400 .19 7451 .23 74136 .50 74186 18.50LM317T 1.95 
.99 7401 .19 7453 .23 74141 .ss 74190 1.15 

LM318 1.49 
LM317K 3.95 

7402 .19 7454 .23 74142 2.95 74191 1. 15 
1.39 7905K 1.49 7403 .19 7460 .23 74143 2.95 74192 .79LM323K 4.95
1.39 7912K 1. 49 7404 .19 7470 .35 74144 2.95 74 193 .79 LM324 .59
1 39 79L05 .79 7405 .22 7472 .29 74145 .60 74194 .85 LM337K 3.95 
.69 79L12 .79 7406 .22 7473 .34 74147 1.75 74195 .85LM339 .99 
.69 79L15 .79 7407 .22 7474 35 74148 1.20 74196 .79 LM377 2.29
.69 7408 .24 7475 .49 74150 1.35 74197 .75 LM380 1.29

LM317K 3.95 7409 . 19 7476 .35 74151 .65 74198 1.35LM386V 1.50
1.49 L M323K 4.95 7410 .19 7480 .59 74152 .65 74199 1.35 LM555V .39
1.95 M337K 3.95 7411 .25 7481 1. 10 74 153 .55 74221 1.35 

LM565 .99 
LM556 .69 

7412 .30 7482 .95 74154 1.40 74246 1.35 
LM566V 1.49 7413 .35 7483 50 74155 .75 74247 1.25 
LM567V 1.29 7414 .55 7485 .SS 74156 .65 74248 1.SS 
LM723 .49 7416 .25 7486 .35 74157 .55 74249 1.95 
LM/33 .98 7417 .25 7489 4.95 74159 1.65 74251 .75 
LM741V 29 7420 .19 7490 .35 74160 .85 74259 2.25 
LM747 .79 7421 .35 7491 .40 74 161 .70 74265 1.35 
LM74BV .59 742.2 .29 7492 .50 74162 .85 74273 1.95 
LM1310 2.90 

SHUGART SA-400 
7423 .29 7493 .49 74163 .SS 74276 1.25 

MC1330V 1.89 7425 .29 7494 .65 74164 .85 74279 .75 • Raw drive for use in TRS-80.Atari , Apple MC1350V 1.29 7426 .29 7495 .55 74165 .85 74283 2.00 
MCl358 1.79 7427 .29 7496 .70 74166 1.00 74284 3.75 and other computers". 
LM14 14 1.59 7428 .45 7497 2.75 74167 2.95 74285 3.75 
LM1458V .69 7430 . 19 74100 1.00 74170 1.65 74290 .95• NEW - in original carton. Includes test 7432 .29 74107 .30 74172 5.95 74293 .75 
LM1489 .99 
LM1488 .99 

7433 .45 74 109 ,45 74173 .75 74298 .85certif ication . 
LMl800 2.99 7437 .29 74110 .45 74174 .89 7435 1 2.25 
LM1889 2.49 7438 .29 74111 .55 74175 .89 74305 .65• LIMITED SUPPLY - they won't las t long LM3900 .59 7440 .19 74116 1.55 74 176 .89 74366 .65 
LM3909V .98 7442 .49 74120 1.20 741 77 .75 74357 .asat this price. 

7443 .65 74121 .29 74178 1. 15 74368 .65 
LM3915 3.95 
LM3914 3.95 

744 4 .69 74122 .45 74179 1.75 74376 2.20 
LM3916 3.95 7445 .69 74123 .55 74180 .75 74390 1.75 
75451V 39 7446 59 74125 .45 741111 2.25 74393 1.35 
75452V .39 

$199. 95 ea. 
7447 .69 74126 .45 74182 .75 74425 3 .15 

75'153V .39 7448 .69 74128 .55 74184 2..00 74426 .85 
7450 .19 74132 .45 74185 2.00 74490 2.55 
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S...olllMo.il 
A1,1o!ho,t::fW•~, 
S.,pAft•• 

A.LS~,...,..., 

Cc-•o.t1 )."' •·•••U D\.lo 

~Ii 
A~· ' liti; UOQ<Jlot llC~ 
\IOo'!' .... \l(bU 00.o 

·­
S~Voi>"« 

' 16900 
1HOO ,,... 

\'1t.Ot• 
.,,00"'"'l*•,., 	 """' 

(111'10.~o.tllotO!o;lll• 

Acc~,.Rtt..-..IC't' lHOO '""" 
JHDO 
11100 

M<oo Tr<tOI" ... ::'ff:IO,,g,oool.;;:11:0.,._,,..~. 
DO\ln.1 .. 
W9nl..•......... 

"°'f,o1 .....9f" 
tJ•lj$1,w 
~SUI• 
W1S IOC::PY 

fc••••"'O 

Cobo• ..
•rs--...s,.,.1­
•'S "4!sior1 

~ Oume Only S569.9S 

OUM Of... DiO Ol'S 1 MtU 
,M'llCIClrh fMIOC-,,u •• 0 1~ 0.wr l~IOO 

lo,liP llJo)•\.!t • • • ' ~l•IC' ' 7181» 
5'¥Qtott Soll.• CO !I 11• l!I l•tf'i.' M~D 
Sht.oof!11QQo'IOUI • • .U'JQJ ' 
5-mrru ~11 CQe~lttll• MG6.t fOD · IM>- ~ • )'too 
oPt:RSO ~11n OM! tl!IH~ 

f.IPIU1' 10 . • Dw.11 ,.... 
W~(l.()~S;Jr;:vt;N$:l' 4''il)DO 
""""' •• Oou~ ...o . o.....,,....., ~$.II 

llC1<.KU. 
...,, in Dckotll• h i e • °'"""' Oownit- $'(Ito 

I M!l r~I 

• ti I U l'U11 11 IUW 	 llUll 11111 , . , • ., ollillt: I H• l ll" 

r, ..,..••JI\~...._.••.,,,!.. .............., ...., . 
...... , ......It\ . • ••mllmE:iE!••••·······
• it!Uf1\!lnm(?tlll• ILl'llUJft'' •
"'"'\l' .... ..., '"'if~4'~ '1111"1 t.I 
\ 	 IU lo ,,.,. ..nt.19 lt.i...:;l.0 

.... , ll ......... ""'"' 

• I tW.U•Hll l irlt111U 
• •• \di i..,.,. C..... , ~! 
,~ y lo' ..rl~ ~S>l.1 
t 11• .,.1'1 o;,t4~1.J

0

tJ 

'llii'4:"• '""°',....,_o,....~1 •.u· 

• l\UtOt"Nitlono.i 

ROD011C A S!Mll'l'lbty 


• E. i>uc:i110n In ''£c}'Oo\
Robo1oe Pr lcrolH MODEMS

• 	ill.i1~lc1<1 l lf'llet.vcf)(e 

!tperllnelnts 


ll!.1 11.CP 
c~ J •HH ' '"~00 

M.!:•ODOl"'•"•""Oi ..•1 OC.• fJ9P) Uit-00 
~I........,_,,..O.ff •'APOK •t.oof'O ~II _...,., 
• ComQYIGf Art oJr4 Ci lllll'I $1695.00 

HHS >0900 
A~WIO~ kf"·,..,.., i D' I 1>$--80 .i.VIOC11 H')U r.lH) 
"'Pl)r• Qt 01'1 n.-tr, r N' W.iftl.IAI HU(S 

MAX -OUT 

YOUR IBM PC 

~lfl'l 1 101un 

~·~:1110....,... 


ATARI COMPUTER 

@.-r•M 11.a.1,11 

600 UH< l.ll"OU IQlll Uooullll 
IOQ • 1°4"' IU.,,. 

HUll•OQ At<Ol<ll~
mP......,.. 
tJCloll.l:1;11o""'\&IC~dflh. 
t5(11nl••~~·~ 
1,tTI(. 1t51( f!.a,11;1 
MT11;:n.i;A1rt1,o1 
AIA_Al \l'f1i.(;.flC 

A J A."1P•i;: · IJ.U• 

f!H( u:.§ 6VS1Nl'i~~lW,.llf 

s11 QO.,,.A .... ut roo-­.... ) 'I•- •vt•tm 
lf- IOIJ-:J 	 I tvtlffll

c• ~ 
S...Uc•CK 
Wvno:IP'roca~ 

1-•f' · •>S 
°81901L', J t/ J. OIHI t'°""'' 
01l'A "'H floocJy .o<W"""111,\r• 
SMi• l" O...•~ •~r 
h 10.. iP)Ollf" • 


t19Q1ol. 1111 MO-OW• 

lll~A .... ltMQCl.-it 

~lAintHt.lQd ..... 

tJ!M'llA C .. IM •lfi4~ 


~llil'_.,lc;i,o • ?'l!(....-oirt Nl"'° 

11.. .nC C•u:1oLt.!b! ..:5.000
"'"' 
~~ ... •1C 
0..•U,.AM 
C ... tl R•ti»• fOo .i 1C C"" O't)Cl:I'"'" 
l'WidlM 10• • IC. CY l•"IXI 

IJ'~ IXI~:~.·~~'!:~~~..~•< * r-.cwi.o !JSOO 
~1 ,, . 1)(:/....,tt~I l!loOQO 
•o#·l..C Pq ~c l)OitQ 
HP -l.,C: ~ .,,,..._,,, ,,_ ,,..,-.P. lll P11091.i!"\l'lae<rt PNllY• 
NO re WE uoc;11. .r.cccis.son11 s 
t1fi'... lrUe<1MflOOCJ 

fut l\\T-CM.JK00"'1t0 

l<omol•t• C°""P'll• \r'l-ltlfl 

o.t11111.-i t-~ ri<e 

.....
....~ 
<'II.CO 
IJ9j 
IH 9J. 
HIO.... 

, .... !. 
I.ni t) 
11900 
IL,00,.,.., 
St't~ 

~M 

ft_AM :S. llo.IO. CttAof'l I Oftf<l _. ~~ Pf,rfM<t' <nf'C•\ 
~ J ...,.. , IGt OIOCHs,.no l#llCtvoe 0,,...ty' f l.OO::MUI • "Cf 
l~«tll(lll1• • t 'IM.lo. ...i;. .\M(Jt, C:ft 111Qd :n.•w;Hl!l.,r;.f 
Aoa :tlti.&.t"0'3"'4.&IY4df600 •1 2. ,...,,<:nt.-.lf• l"li~ tlff<I lioa'°"' IQt r0t••QnO<"Gf'ft °" U'S 11'.WW Po11 lrliC•...n t f'i4': i:ir°'Oftf 
,_tl4':• NO CO<k ll't:c•,. ~llff'CI IG~ ...e.;;..,1~40: 
s.o-.t illtill'' •uo1otctto ont11 ,._.. Wit rt Wl~t l"lf •oQof'll 1CI 

J.<.it: 'lol•lullf "'..,.;IK"""""' R....I ~H ""' '' "''' 

Aii!'le Bo3.ltt Set UST ACP f'!IO-PP'W 0 11-. Poweor Suppl~ 
Z80 Sottca'd IM.c::ro"Soo I) .$395 00 528900 D4111es 2 011ves 
16K. Ri>nic; ard 11J!i 00 !6900 ·24Y @3~ •SV @ 25~ -SV @OM 
\l•s1on 1:10 d1~plo1 y CJirO ['111:.H\I m 00 29900 LIST ACPSale $1 69.95 

S!59CO S99 00All THRE E ONl Y S~79 ..,. S.>06 

LISl llt(;.P 

"!M«I U l!US ..,llO ' .ro;i 
1!199<11> •Motl 
ff(l:I IQOO 

PH9!1 'flOO 
":Lltl!o '!tiCHI 
:Ht.on tH-U 
H~ 1400

'"!iD 1:aoa 
f(l(UXI 1&.:liDQ 
uts l6U 

UST AC.. 
~ 1;111 U'••w 

J;ll:!i DO * :1"'10D 
2'00(11 '61'11~ 

H:loo:t ?JHa 
-:.OODQ •19111 

1,.1.$ ,1,Cil> 
\201• t. l'tt~CO 

115000 »tHO 
:i'ltSCQ IC!SOOO 
~l'jQOO Xlt5 

i.llSOO .,,,(IQ 
i1H(I) 
•1'~ QCI 

:l' .s too 
;llrt~ 

11uo 
d)(IO 

Circle 7 on Inqu iry card. 

http:OIOCHs,.no
http:llC1<.KU
http:Cc-�o.t1
http:1"'9,.00
http:ln.o,,.HI
http:i9'>1.11


•• 

•• 

•• 

Hl~l~· ~il 
7$-0SK S.S9S LMIJotJN 
IBIAJ6 1.19 LMl.t.5oHCN/J"ll 
tar.t.G 149 MC14$8N 
LMlOf!Ar~ 2.S5 MCta89N 
LM:lOOH 99 lM1~ 
U.W1CN JS lM 1$~6N 
1.M304H 1.9& LM:8"20~ ,...,, 

'"'"" llXl8·1 IU9S ""°"' '"'" 
LM305M 1119 LMIS:si<»I 

lll002 .... "'°' OIO ..,. .... L\<lOCH 325 lM I OO~ 

la> ... ""'" .... """' ""' LM307Cl'll '9 LM2' 111 N 

'""' .... _,... .... ll07!JN .. .. "'"""'°' 911 LM290Cl'il 

402"J .29 4070 .·1'9 45 1"2 1.J9 
4G\l J 15 4071 .35 .1 51.5 2.75BUZZER/HORN SUPER IC CLOSEOUT SPECIALS 
• 025 ;s •072 .3~ 4!16 145

2/ $1.98 2'N6 t21 3 / S. \ 00 6000°' CPU '2.95 ~7 C~I 59.95 
31i.;g SIG 21152 3.95 1 10 2 AA..i..t .1& 11C24 8.0$ 

-z· oeAMETe.R Full ASCII 	 402~ 65 <073 .15 •5111 1.39 
AU. r.ETAL 	 •02e 407$ .35 4~20 12s

2/ 1..Qlil 7~.&7 I 95 """"RAM 1..&"9 2.8S ~' •019 1 2~ •076 1 29 456S 4 95Encoded Keyboards 	 •OS """"' 211.99 27SS E~CM 2Q5 8XJOOCP\I AM.$~20 St; 
40:.> ,4?1 <071 .35 .1 ~6 ll•2/$1.99• 	 us 7.Cl73J&HO ~1 .99 7"83117 1.11• Q131 RAM 1.9'1 4001 3.25 ii07B .35 •586 2.252.95 Z60>. CPU .:I .SIS 2708 EPF\OM Bn!l.05 EMMC.i102 1,9; 
•032 2. 15 4061 J 5 8!7C05 150------------of RCn1 28·Chuac!ar. S8·Key 311 ~g e522 a.es 7~S.93 3/1.00 , 103 RA.Vt 3(1 .l!OTYl)e..rl~er 	 4034 :i.;s JOel .35 &:c.11 1. 2s!502 CPU 5.95 7 11.1 il!J1' 50 2/ UUl:iGE D43C3 Form;al 	 e100 "'° •035 .95 40&5 1.9~ 

Tfl'Ml91 V.O. CUMl' 1 Ci'llc.il:. Blt'JI W'f1 F'«·HINI 
~~~ .......... 1or- ;.ro:.•1..-.; ~.~... 

phanumerlc TOll FREE 
Entry UGl!."'ll1 lll'ti:t°'.i1.:"&r0 • 1 'l'ilo.ll lo'C. A.V!Jt., Cl!l 1::~3' 

••HOnl~r. P.D. 801 11329 lmu. Cl Q:?113 

Relalt I3IDB E. fdtnger. S111td111 CA92105 H toh:• ~rqt. AO: , .. *1'1 'CI~ ' h&l'lding or n . 
VP~Asy:\O oerla1oit.t.p..rL Rao S.951.00 (114) SS&-8813 ~1111 gr1111r, ~ Ul,. l'Cl~gn lll'W• orUS800-854-8230 

Pn .-i ltot t. ....6..dil le::9Cl'IOl'ltl ~' NO COO.mi ·i~~ 
,. 

101 

~ •-"=:-cl !ICI CNi'\09 'llf ·~o>Jl .ft!lt CI Some t el.I 
9"1Qi~to~ IA Vio'•,..Mf¥41hrtqf'lt 10 ....ciot!I~910-595-1565 	 (4081 SCIHOI 0 ~Wl'"91' R.l td::ti.:H m...,. ...&1)' 

ACP SALE ... $69.95 542 w. Trl111ble, Su Jose, Cl 95131 

'~ ,,uoi t e~ .... ... .. ...97!5 
.o}'I(,.... .,..'6'9S"""' 0" """'' ll',16100 ,.., .....IO.Q7 

,. 1~ 
16K Applen.. Ramcard ....0080• H!i 

Hi:'. tieO(Ji)l:'.'!l~....., - .... """ "'"' 
"""""LIST 195 

l if.jM•J c>~~~!,c1""ACP 
B, l ll/10~$195 21a7 SS.99 !).:?90 $\ 99s749s .,,8264·6-lK 850 599 5298 '49 
.11115·' 41• ·169 6500 J50 
Ji 11 B·2 8/12""'96 110 1 99 esie 679• Full 1 year wau anty ,..2 10 ·. 1103 99 85li• 379 

• Top Quahty - gOld flnge<s 1102 19 •027 •69 560<• 399..,,,21L02-2 1"9 3..99 0005 799
• Expand Apple 11 48K to 6dK 2 1l02-..1 129 •050 •69 '9130 !99 

2°11 1 H9 .100() ·Hi9 91.llJ• Compatible with Z·80 Soflcard' 2'112 3•9 4096 399 93..t 15 """ 6-99 
211·1 1.99 ..:1 115 1J9 93425 899 
21141..·"2 325 ..:1200 7_g5 

• Allows sys tem to run with CF/ M··. PASCAL. 
DOS 3.3, COBAL. Vlslcalc. e1c. 2l1'tl·J 

229 4"0< 199 ®212"& ogg s2·eo ,, oo :o:• Supplied with e~tca 16K RAM & has (21 LE.O's 

fii!#ij·l;i l ;~~
Astec RF Modulat or32K STATIC RAM 

8Hii5 S99!i 112!>9 <a-95 680'7 S2295 
for 8156 995 6215 19.95 f.3<188 19952DrH!Hr 6202 2995 627'9 'USO ;6500 ~95 

lx~1mf1•11 
CO L OR 

9205 269 Qe>:> 'rs MS= & 871:(: 27!. eem e50 6S22 ggsUsu B2hl J 95 6821 e50 65.JO•X 2..19!ioB/Wz 114l's e11e 11s Ea2810\IO 6532 119!1. 
Pm lOl!l2' Channel 3 or • S6:95 822-1 29!5 &8341S9-5 BS51 1995 

I!){ 4 MHJ A&I :2af9!"1. 
IEJ<. ~ i\'IH J "(II S15995' 

PIH -11~ 1 UHr Q\.lfnne! J3 6 95 62:Nl 295 6845 22 95 ZSQ-'"O 6$0 
&221! 39" e.e.>127 95 Z80A·Pi0 9~0 
8"2Cl 9SO 6850 525 Z80-CTC 65/J

32'(11 ~.0il .i1,1t S. 199.96~ 
• 	J2t< J •.t't12 A&T • 339 00 


BARE BO ARD 399.S 
 6250 t.19 5 6852' 52& Z80J..<:TC 950 
8151 650 6eGO 109$ zao.n,,.. 19 00 
B2s.:l II~ Ms:<! 1095. mMzy..¥1 2195 
82f>5 • 5IJ 6"875 595 ZOO SQ 7•lSS. 

S.. 1 ~8dw/DI00•18 l1?1.5ff'lln"I 9995 

8:157 • 50 ~80 2•9 zao,.·Sto )995BARE BOARDS 
S·OO Sou'>d Boatd S~95 


etlllOACPU 3<95 
 HMi!#;Ms&1 
.J:ill'($11}.be:RAM•2 • 1.t) 3J95 ztNr.Bl<•.!ITS !it>!J9~ ZfD&i4~Sf.2.i'!lo 

u~r41<.•$11& l2 g~ ])'Qlll~- !i.2~ 
210ll/2 "111!! EPROM J~ '0.5 
EIK EPA0.,..2708) 24..95 t------------4 	 ..n ll~'ti $"If 1702'A ~ 

A.CPProtoBomd ~'95" 121h8HS t.11M~20J.t.O 1-L!:iCPMI " Super Beta" '.. 
n.~7 •lfl, ~v. 1iv 11 5 ...~.oo 
?7~. 5V tA~~I 

Vcclet 8e00 Prolo 22...20 ,_,., ... 
i 

LOW POWER\ICCIOI B80J r I t.)Ct1 A.iB 29 95 
A(;l Ei.t~OI Nllh COIV'tOC IClf '8 95 AMPLIFIER
13 SkH .~the• Bo.id C'itJ ,q 3'2 95 @:l§i:t;:I
9 Slo t MDll'al81Boa.d IWMCI 2995 INTERNALLY 
8 Slot IMJ!tmr BdCE1:panf$atMQ) ).4 9! l'li11-Q(H0r.'l.Doll IU> 
.F~ PCe ra- si-uaAAn 39..as COMPeNSATEO 

~13>4"1)"111-- ~1Dt 


$0JIAY5r-89!0)Soclnd"9iwd J~9!i 

"" """ 

l'/N OP12GJ l)l)q,MJCi,1..J·..jt .... ..r,,...r ,m;• .,. 
~Sound Bci;vel 249-S 

"" "' 
111r;w c.•t1045(.i.sMK 'l ill U(QH""ll;:U'"'' VoN1411... 1.0 mv.., ..CMUJ~ UJlto$,,...u.J 1l H ~~MIWC'O "'... 

569~ ltn;u• S.QmA 
W™'61)0--~d I) 0 1.JJTdf~..cl'!le'J."IO \J) 

ACP Gain = JOV/mV 011)1•-'~•HM ·111t:oa1~Y m )t~UV " EPROM" ,... ...IH I D......l,~:-0 J.•~101l ~" lt"I;$1.95 (QLOnMy l1mllcd) 
1n~ 01a.1w JU~ f,,.1'JW,.o \Ll1[\ln 
IJIJl.;JJQ;aj ... .... U~lOWJIKJ 1!-i) "'ERASER 
ll'tJCO DS' llQrrr dH tv~D1 191"' 
1r•uoo 0$,tm't ,..,, ....., .., 
!6i1:il!a5r.w1.W lHS J'!rS.:USf.I 
~H]Cltd.Cil~•IY ~ 1•1-!• ;>.i91.. "' 
111~·~~.,.., I)"' we1u.11 " 
UClllO~a...., 4TJ2 ""149\ 
UO)ltii1 U; 1n1 wo1g 11 
<t~vu.11r"t'lllC... CCIWSl"5 •6";')'" "" 

"' ,.,,.,,,l~l.,..G4>11CO u .. 

''~ttr.&r..1 0~1)11 '"'
•)]) 

"Dt1Ht:oi1 .1.'1'\.K-0:...'" 
C.1CoJ ' l•1tl. m u.1ml:lu: ""... 

Model 
UVs·11 E 
$79.95 

Hor.tit 4 EPAOM"• 
.aEa tnn tt. 	

ModoJ S·52T &325.00 

16K Memory 
Expansion Kits 


f or Apple/TRS·SO 
 fi•M3at1Zilo~9pc.s4ll611!St< za CPU 
LOW PROFILEwith 


CALL FOR VOLUME PRICIN G T INY 

~o"'"' $1 2.95 

SOCKETS [TIN)-----------f BASIC 1·2.J ZS.•9 ,,,,.,""
Oe bugprog, $49.95 6 Din L.P 16 15 . I•"D" SUB CONNECTORS -• 4 ~L.P 20 1$ 19 

18 plri L.P 2'< 21 20 
Plus 6 132 companion 

quasi-sta!ic AAM 29.95 18pin l.P .29 .2S 17 

• 

~~ o~~.=-~­
 20 ()It\ lP .JJ .32 :JO 

,, otn I.I' 29 27 2•~.,~~~ 
24 cWi LP .:Ml .31 .J6 
26 pl'! LP A5 .t3

Mro.AMP. 
~25'Clt;l7 oki. 

40 Dll'll.P fiO .5Q .58 

~m $2.50 om $1 .95 3L WIREWRAP 
SOCKETS (6010) 

t•'2.a 25•41j 50·100Stepper Motor co~-~ec·v)Rs~~
Bi*! VhV SS .5' • ll 

'N)pln WW ffn) e5 .al ! 8 
14~"1/iV 1$ .7'3 67

PRODUCTS OB~5P if'S2".121 S3.25 

~f.'ll u5~~1N w 1- I ~ 
l B Ct ll'IVhV .80 .11 70 
\6 glr'l l(ffl 95 .$0 .a1 

' 
PRINTER :::02,!5 

F•"'
11 

' ~-~~ ;1oon vtw us 99 

$19.95 •1. SetW..l~Hood . 5818 7,50 22 11inWW 1."5 "'"t.JS •.23 
2.iglft't.''<W •.:io I 26 1, 14 
2 8Clk'I VM" 1.llO 1.53 1 3B-~----------'4 ~=~~ ~I~ ~!~ 40 oln VIW 220 2.09 1.e~ 

~O /OJ S •llOO Connec:tar \WW ..i. 9$12 VOLT 
$0/l()O S·>OO Cow>oc;<"' SJT 3.~$ 

m::J 
Si..90 7.J.00$ 19 141$ s .38 741$1 s aa,., 

"" 
;g i-101 Ntfl 3J 7.S162 89 

l<tl)2 22 7,,79 H.O 7.&163 87 
.99 7'l03 22 7480 J9 7.S164 8• 

"' 
119 7...,. 22 7492 ~ 74 16~ 87 

15/J 740!0 .n 7411J 5.5 1·1188 120 
7""'3 35 ].l>fltj ti5 7 ,1 ~ti7 1 95 

95 7-'07 JS N8(l .35 ia110 '69 
3 10 7•189 17' 1.u12 475 
I 75 7.ao9 "' 2J ].>IJO J9 7-1'7.J 19 '""" ,.,119 7..1 10 749 1 14J74 !!9 

LM:io9« 1.(1 l,,t~I N 2$0 .29 7'4 92 •5" 1.i115 !J5jt,,n , 

lMllOCN 125 LM2917N 295 7J. 1"2 29 N9J 4S 7-1176 15,.LMJ 1DfCN 69 GAJC,J l 7.113 J9 7..49 .J 69 7417i 
l.MJ12H 1 75 CA30191 7..t 1"4 ~9 J.195' 85 74179 1 34 

"9 

LM31H 170 CA302'1T 349 74 6 29 7-11!)6 .69 74·50 15 
LMllSCN I •9 C.;.302':.lT 299 7-1)7 2S 7.a97 290 74~8l 175 
LM3l'9NJll 125 CA3005T 215 1420 22 7.t 100 ao 74182 7S 
LMJ20K•XX" 135 CA3ro9T 129 i421 35 7JT07 32 7.St6.S 22~ 
\.MllOE·XX• •:19 CA30W< 129 1•22 37 7..t18.S 2 25 

""' 
,. 

Lt1<l20t+.o:· I 25 LM305:JN 7~2'.J .29 7-4\16 1 95 7.Jf.8.6 995 
u .13231< •95 CIWOMJN .J.1 9 7~25 29 14 121 29 14!Cl8 3 90 
LM324N ll5 CAJOOON j 19 7"42$ 29 7 41 22 .39 7•190 1 15 
U.1337K S95 C.A.30621'11 4.9,!. 7.IJ27 25 7J.12J 59 7.t~91 11 5 
LM3381( 695 lM3065N IJ9 7429 7 414~ 39 74t!)2 3$ 
l"'339N II<> CAJOOOt l.29 1430 "2J 74 126 .. T4r93 ,8.5 
LM3.il)(-:(X• 175 CA301!1 1N 16"1 7d32 29 7Jl'28 59 7.St'!)J !5 
U.'t340f ·:xx· 125 CAJ082N '09 7437 7,,132 69 7.11g5 Ile 
Ll.<lACli·X:X· I 25 CAJOllJN I 55 1Hll "'29 Nl:Jl!l: 75 ,,,,ge B5 
Lt,fQJ.q.j 195 C"30Wl 80 7•39 29 7<1o139 .95 7J'97 85 
u.<!J8N 120 CA3009N 299 7•:1.10 IQ 7.,u.11 7-'19.U. 

IJ9 ""'" 

'~ 
··~ 

500 030!J6N 3 J9 7441 79 ?<!142 295 14$$ "'" 1'10 
CA3007N 7.J.41 74 1-1:3 2.9!1 i'.12'2"1 ugL•«l~N 19'1 ~' 

LM31!0N 1J9 "" C"l®T 1.JO 7J.43 95 1'1114.d 2.95 7.S251 95 
LM372N 195 C A...3 1.iOT I 19 7J-.:M 95 1.& 145 .02 H27J 1<l5 

'•9l.h t376H 375 CAJ l ..16N 74'5 79 1~14; I 95 7-127Ei 100 
LM37 "17!J CA.JLGO T 1 1g 7>lA8 79 7.tl48 120 1.:719 7' 
L'•l38GCNIN 125 CA:3190N 11)5 65 7.r.150 1.09 7.4263 140 
LM:lB1N CA3'410N ,'"'...,, 79 7.:1,51 67 1.iia-1 J90 
u.'l)S;3T "" > 1J9 "' N$0 74 ~~ 1!7 742&$ 3~'OS AQ<23H 19 ~ 
U"3l!m , 25 ·~ea» 395 7451 19 7.,,s.,3 61 74290 125 
LJ.t367N ~..i.o SG3524N 39! 7.163 19 7"1:5.l I 19 H2'98 95 
u.ooor• 195 CA:ltiOO'< 339 74.5~ 10 74!.!l-S 1e 7-IJGS 6B 
NESl.W/T 3.15 U"3\llOON 59 7459 .25 74 56 78 7J'3611 68 
NE555!wi J9 U.<JOOSN '1 9 7•60 23 7..1•57 &9 7d367 6B..,,!>EN INl 98 20 1es IlelJ.<lllOllN 1410 7 -1 1~9 7<3Ea 
NE S6tT 1995 i..M39 T4N 37S 	 1.a n .<9 74•5.9 249 1'390 
PIE565111/l 1 125 L!.i39 TSN 395 7.1 7J 3• 7.1•60 88 7,;1300 100 
i'E$6CWY LtA39 1&N 315 7-1 74 J J 1....90 190 

"' 
NE567VIH 150 RC-4 1.J\N 2.115 
"1!:59:1N 215 RCJ 1::16t.' uo "" 
LM1Dlt-1 RC.i•S.IN 310 
U ..709NfH 29 Rc;.4 1$41K J!15 1.SLSOOS ~ 7.tLSU35 <.J 7.iLS2o& SS2..20 
LM7tON.n1 15 RC.:t 195TI< 5.40 41.$01 2a 74\.Sl 1-1' 43 74l 52.J7 1, 10 
LM i" ll NJJ-1 ~9 lA.N2001 U!S 74LS02 '7dLS T22 55 741..Sl48 I 10 
l ~.~715N" , 9• •• 7..tt.S12J , 19 J.1LS2.i9 1 19 

,.. 	 IA''M·* 
LLt«OJ 150 7"1.SOO 23 


LM72JN/H 65 SN15.4!JOH 59 7JLSO< J5 7.&LS1H l35 7,Jl52'5t 
 ••o 
M1'l3N/H Ila SN75-15U~ 35 1'1,~ .2a 1'1.S12S 99 't.n.$2~ , ..o 

lM1'.l9N '15 St<754S2'< i' .JLS!E 28 NLSt2tl 52 1.Q...8251' 
LM741CNIH 3'3 SN7545~ •e 7..ILS(n ~5 7·1lSt32 79 74..Sl58 ""' ge 
LM7.a1CN •1.I .19 SN75J.~N •9 14lS'IO 28 741..5(16 49 7.t..5259 2 95 
1.M7..17N/H 75 SN7'549 N .89 741.SH 39 7••Sl39 es 7J!.~ 65 
1.M1.fS,..,.JH .J9 SN1~~2H .B9 	 74LSl2 .xi 7.:iLSt39 7.a.5"1!1 ;?49.,LM~ ~95 SN754~)N e9 7·LLSf3 7~51.l:S I 25 '" 7·11...5266 59 
l M 1310N 100 SN75.,9.a..-. eg N-~$ 14 95 '1.Jt,$148 149 7..;t.$273 , 1.S 
MC1330 I~ Tl.i94CN •20 7.JLS t:5 33 7dLS1S1 79 7..tLS27S ..ti40 
MC1350 1\ •~ 165 7...:iLS20 26 7-i"LSlSoJ 71l 7-11.~79 59'-"" MC~3$& , 15 	 7~S2'1 SJ 7.:it.S1S'I 170 1-'1.5283 

7JLS22 ~ 7ALSlS5 l . 19 J'.:i t S290 ·gg "" 
i'·ll52fi 33 7J l515"6 99 1JL.S293RIM·• 	 "" 74LS~7 33 14l.$!!1? 7-!l.~5 I UJ 

7~SOl s 39 7 .; 512~ 3 69 7~5"2-14 S2.SISI 74LS2B SJ i' J1.S158 ·~ 7~S29! 1 19 .. 15 
74502 43 7"1Sll3 5• ?4$2:51 13$ 7.tLSJO 26 7~5'60 I 06 7...532.. 175 
1'SllJ 7.;5,34 7.:tS2fl3 1:15 7'1.= 33 7 4l.S16 1 1....SJ.11 , 95,,. 
lJSQ..I 52 7..:i5,3s. 1 15 74S2!:17 12Q 7.&l.SJ:l .SS 7.tLS'i.2 l05 HL~B 1.95.,74S0fl 7JS,J6 ll'fl NS25.B 129 74LSJ7 <S 1'.-..S1$3 I 00 7._a53$.2 \ IS 
7•S08 ... /-1S13e 1 29 745.260 75 7"1.S38 :l9 7.:i tSl&d 119 141..S:'.J.53 , 19 
7•S09 ... NS1l9 I '9 74$100 71~ 7·1LS.10 26 7J l516S 89 J.1LSJl>J ,... 
HS~ •2 7.aS MO 13 NS287 ~99 7....SJ1 rn t•is100 ;~ 14lS36$ 69 
7-4$11 .-12 7..1$151 1.29 7-'S288 255 74LS47 7g 7 4L$tt!t8 I 15 741,SJ&@, 
7J.S~S -•2 74S1S.3 I 29 7•SOn 3 10 1JL5d8 95 7.J.t..5189 1 15 7JLS367 B9 
7.tS20 ·12 7.tS15o7 129 7.:i537.1 3.10 74lS51 .26 7-IL$1i'O I ~ 74..s.J6a 09 
7JS22 J2 7"11515"6 129 745387 2.75 20 14.1.$17'3 e9 7.:ll$J1J 189 

.42 279 74LSS.!i 1..-.SJ1-1 

'"' 
7..4$30 74$160 1.1s.a11 795 ·~ .29 74LS174 89 L!9 
1..S32 .49 7.J S1? 4 149 rn;.m 795 7.iLS73 •5 7.:itS11S 69 7.SL.$375 Ee 
7•s:JI! 119 1.as11 s 1 49 7.JS.t17;) 19S 74L.S74 ..n 7.tl S1B1 220 141..SJn 195 
1.as-ao •9 74Sl68 2.69 7..:is,J7.i 995 741..S1$ .50 t..i1 St "' 7..11..5385 1.85 
14$.!i-\ 42 7-15,;).1 180 74Si17& 9 95 7.:i l.S76 .JS 7Jl.Sl91 1·.1S 1·1l.S386 i;s 
7•S64 .so 7.11S'95 1.69 7-4S!i?O 515 7.llLS76 .<5 7JlSl'9'2 7..._5390 195 

7°55'96 1.69 74SS.71 74LS83i\ 79 1-1lS'9'J "" 74565, .... ~,. 98 7.... 5303 , 95 
7~SH es 7.SJO 2.75 7.JSS1"2 695 741.$&~ U9 74LSl9~ 1.1 5 74..539') Li O 
7'88B .n 74S241 27! 7':1$$7.J. 895 7.at.-566 ... 7 Jl 5 '95 95 741..S.'3 Qlil ?.J..5 
HS,12 .72 7J.52..12 299 NS'940 290 74l ~1 1. Sl'il6 8~ 7-11.5424 295 
74.$ 11 3 72 14$1·1.l 2.99 7-459-41 zoo 74LS92 75 74LS'91 1)9 74lSEM L:S 
7..tSlloi .12 H t.Sro .75 7.iL S22'1 I 15 7.tLS670 '229 

7-4LS95 ee 7-H. S2 40 ~ .el BIL$il5 •w 
74LS96 ee 74LS242 169 8TLS9G I.Ee 
7J:LS107 7.tlS24.J 1 69 6tLS91 1169DIP 741$109 .45 ·~ 7.CL.S24 ot ~ 49 Bll5re ll'fl 

SWITCHES i'·ll.S 11 2 VOLUME P~l C IM&~ "' cm 
TOil fRU 

4 Position 1.19 9 PQ11tkln 1.49 ~000 S J S 4037 $ 1,&~ ·'°89 $295 
13M·H2PDJ1Uon $ 99 7 Potllon $1.39 

,.SP61Jllon 1.29 9 Po91Uon. l .SS 4001 ·~40 1.29 4093 .99 
6 Pol'.tion 1.35 ~QPoalf.icln 1,6Q •ooo J5 40.u \.25 .109 .: 2.9S 

4006 I 05 4042 i5 4096 n~ 
4001 2$ 8 5 <(JCS 1.2s""'3MUFFIN®FAN •ooe 4044 1,.4408139 65 12..95 
<.OOll <S <046 1.7.S 1.cQ n'iShe dOC)Ondabt • IOw 40 10 • 5 '-04 7 1.2'.5 14.C IO r2.9! 

cos.t, taroes1 se:l!lng~nn 4 011 .3S k~d8 IH 12 1'295

11 	
-"" fer C::atm'lercial c:oollng 40 11 25 <Od A S 14 .c ~So B !JS 

a ppicabOoi.. 4013 4050 .B9 14141 9 <i 9S 
4 0 1-1 1.:19"' '051 I 10 <L501 .39 

• ~05cttn ~/Mall o0eh'et )' 4-01 5" l 1$ 4052 1 10 I 65 
e ll .68"' IQ. Iii l .50" 0H D 4. 01(; 39 4050 I 10 «XI 

Welu:N • t7 o r. . 40 11 1 19 4055 3.95 ..sos. 8.9S 
4Q16 ijll 'll5a 2.llS •50!! 15 

""°' EO 

SPECIAL PU"CHAS£ •0 <0 J S 4059 g 2S ...07 .;$ 
1.10 4060 1 39 <SOB 3.75 

4021 4068 
<= 1 . 1 ~ 4069 35 4!1 1 1,19 

"'"~ $9.50... ·"""' ,,,9 .75 4!i10 1, 19 

Circle 7 on Inquiry card. 

http:7�1LS.10
http:J.1LS2.i9
http:LM7tON.n1
http:RC.i�S.IN
http:C.;.302':.lT
http:S.199.96
http:S.951.00
http:l'ilo.ll
http:Ci'llc.il


ti ii ft MICRO 
DISK POWER SUPPLIES 

• • SALES 

BREAK THE COST BARRIER! 
THIS OFFER ONLY GOOD THRU MAY 1982 


NOW JS YOUR CHANCE TO GET THAT COMPUTER 

LOOK AT THESE FEATURES! 


• 	 4MHZ Z-80 CPU with 2 Programmable Serial and 
3 Parallel Ports 

• 64K Dynamic Ram w/Extended Addressing to 1 MB 
• 	 Floppy Disk Controller with WD1795. Runs 8" or 5" 

Floppys Error Free 
• 	 30 Amp Power Supply with S-100 MOD 12 Slot 

Mother with Regulated Floppy Supplies as Shown 
Below 

• 	 Tan and Charcoal Sturdy Steel Cabinet with Space 
for 2 Floppy Drives at Left (8" or 5")

* DUAL DRIVE SUBSYSTEMS * 

15381 CHEMICAL LANE* HUNTINGTON BEACH, CA 92649 
* (714) 891-2677 * 

W WI L K1 

Brand new fully encoded ASCII key t>oards 
G"Uar1J nl eed to work With an documen l ati on . 
SUPER OEAL' 40 p in dual .10 0 cabl{} 

·f-5V Gl .SOOMA 

PRIAM - SHUGART-CE NTURV-MIC ROPOLIS 
•5V @9A - 5V @ 8A +24V E> 4.5A US·384 89.00 

SHUGAR T - SIEMANS - MPI 511. " 
• 5V @ 5A '12V @.9A US-JQ O 33.50 
•5V @ 2A •12V @4A US·323 56 .25 

SHUGART - SIEMANS - CDC a· · 
•5V @ 1A - SV @ 5A +24V @1SA us.205 52 .50 
•5V @ 2A - SV @ .5A •2 4V l" 3A US·206 69.00 
• 5V @3A - 5V @.6A •24V @5A us 162 89.00 
•5V @ I )A - SV @ 1 SA •24 V @2A US·2l2 69.00 
+5V @ 2A • 12 V @.4A -1 2V @ 4A US·HTAA 3150 

S100-12 

I I you can l>l!at 1he<e 
pr jces i..ve w ilr be truly 
am azecl . OEM ' s at 500 
lot p ay m o re than th is. 
Cal l or w r ite f o r fu ll 
sp{}c . sheets. 

HORIZONTAL VERTICAL MINI 

• Power Supply for 2 801/851 DT8 etc. 
• 50 Pin Ribbon Cable, 36" 
• AC Cord, Fuse, Internal Wiring and Connectors 

w/2 801 R Shugart $1045.00 
w/2 851 R Shugart $1395.00 
w/2 OUME DT-8 $1295.00 
w/2 MPI 8-51 $ 675.00 
w/2 M Pl 8·52 $ 830.00 
w/2 MPI 891 $ 850.00 
w/2 MPI 892 $ 995.00 
w/2 Empty 5" $ 87 .00 
w/2 Empty 8" $ 95.00

* MODEMS * 
Ask About . . -1 

Our Low Cost ,· R2 .. !- ..Modem Software 
L. __i_I. . -~- -~) 

Hayes - Micrc~ Modem $275.00 
Hayes · Smart Modem $250.00 
NOV.· DCAT 300 Baud Direct Con. Ans./Orig. $165.00 
NOV. -AUTOCAT Auto/Ans./Orig. Direct Con. $235.00 
NOV. ·APPLECAT 300/1200 Baud Direct Con. $350.00 
PMMI · MM103 300/600 Baud (S·100) $359.00 

OPEN FRAME POWER SUPPLIES 

$tls~;;La~ $9 75. 00 
CP/ M' $150 

MP/M $350 


CABLE SET $30 


(Less Drives, Cables Pick-up Price) 
· cP I M i s a Trademark c l Oigttal Researc h * XOR * 

S-100 MOD KIT 
BY XOR 

For tes t or hobby appl ica · 
tions complete S-100 1 2 
Slot Sub-System power for 
up to 4 Floppy Disk Drives. 

SPECIFICATIONS : • 
UNREGULATED 	 REGULATED 

• 12s101ss-100 +5 at 5 Amps 


• +8VDC at 30Amps +24 at 4 Amps 

• ± 16VDC at 6 Amps - 5 at 1 Amp 

XOR·CPU Z-80 4MHZ, Prom 2 Serial 3 Par $255 
XOR·DSK WD-1795 MIN I and 8" $275 
XOR·64K Bank SW Memory up to 1 Meg $389 
XOR·32K Static Ram (Kit) S199 
XOR·MPM 10 MPM Interface Card $335 
XOR·DTC Hard Disk and DTC Tape $225 
XOA·SMS Hard Disk Controller 5750

* IBM AND APPLE * 
tCt!~o~ata: 1 1 I ' 
-cc c r r o ca tt- I · 

ac~otcoba · 

.~.up o.q.u po .o~ -c-..._ ~ · 


APPLE · 16K Ram Expansion Card, works 
with Microsoft Basic $99.50 

APPLE - Z·BO CPU Direct replacement for 
Z·BO Softcard $149.50 

IBM-PC Ram Expansion Card with 64K 
{256K available $475.00 

Clrcle 419 on Inquiry card. 



• • 

Only ­ $1,695.00 

California 
Computer 
Systems 

• 	 2810 CPU 
Only - $255.00 

• 	 2422 Dsk Cont 
Only - $330.00 

• 	 2065C 64K 
Only - $510.00 

• 	 2200A Mainframe 
Only - $450.00 

• 	 CCS Apple Boards 
Call for prices 

• 	 CCS 2200 System 
Tested and Assembled 

CCS SYSTEM 2410 
*FEATURES* 

• OMA Disk Controlle r 
• 	 2-Real Time Clocks 
• 2-Serial/1-Parrell Port 
• 	Hardware Vectored lnterupts 
• 	Supports C/PM, M/PM, OASIS 

***Comes with C/PM*** 
only-$2200.00 

ESl1J 
CB2-CPU .. .. ............ $295.00 
MB10A-16K . ... . ..... . ... $295.00 
MB64-64K ..... . ..... .... . $845.00 
l/05·2SER 3PAR .. .. ... . .. $329.00 
l/08-8SER .... . . .. ... .... . $550.00 

Apple 
A·llO II .. . ... .. _... .. . . . _$225.00 
A-Sl/O ..... ..... . .. .. .... $149.00 

COMMUNICATIONS PACKAGES 
TRAC END I . . .. . .. . . .... .. $89.00 
TRACEND II ... . . . _ . _ . .... $149.00 

(&commodore 
computer systems 

CALL FOR PRICES 

.; SYSTEMS 200, 300, 400 
CALL FOR PRICES 

71•1'* \data 
~-- systems 

CALL FOR PRICES 

\llf ~MICRO 
SALES 

11 EDISON DRIVE• NE W LENOX• ILLINOIS 60451 

CA LL TOLL FREE. 1-800-435-9357 •MONDA Y thru SA TUADA Y 


( I LLIN OIS RESID ENTS CAL L 81 5-485-4002) • 8:00 a.m. ro 6:30 p .m. 


T ERMS: Prepayment - C.0 .D. up to $1 00 .00 - MIC Visa 

$5 .00 Processing and Ha ndling added to each order PLUS 


Shipping Charges. Plea se a llow personal check to clear befo re sh ipment. 

15% Restock ing C harge for Non-Defective, Returned Merchandise. 


[F~to\Ir llJJ [RS ~ t§) ~ 
TERMINAL 

• Feal her Touch Capacitance Keyboarcl 

• 	 60 Ke~ Slanda rd ASC II 

PLus · He• Keypad
PLUS • 8 Spec ial Funchon Keys 
PLUS•20Screen EdillngKeys 

• 	 SOROC Type Sc1een Att robule Se1 

• 	 Halt In tens it y 

COMPUTER 
• 	 8 S IOI $-100 

• 	 6•1K Dynamic Ram 

• 	 ~MHZ Z-80 

• 	 Double Dens.1y Disk 

• 	 Programmab le Baud Rai o 

• 	 Programmable Keyboa rcl Se1 

• 	 Serial Prin te r Porl (150-19.2KJ 

M 0 N I T 0 R S 
ZENITH VIDEO MONITOR­

ZVM ...... . .. . .. . .... . $145.00 

AMDEK MONITORS­
AMDEK Color 1 .... . ... . $399.00 
AMDEK Video 300 ... ... . $229.00 

w/Green Screen 

DISK DRIVES 
• 	Shugart 801 ' s $395 .00 
• 	 Shuga r t 85 1 ' s $575 .00 
• 	 Ou me OT ·B' s $540 .00 
• 	 Shugart 400 ' s $255 .00 
• 	 Tandom 51/4 $255 .00 

TERMINALS 

S-100-8 

INCLUDING CP/M 2.2" 


AND WORDSTAR" 


WITH: 8" SS/DD Drives On ly $2850.00 
• 

5%" SS/ DD Dri ves Only $2700.00 

C A LL FO R 
Q UO TE O N 
Dlf'FERENT DRI VE 
OPTION S 

Conlrol le r ~li~~~l!~I~~' 

PRINTERS 
• 	 C-ITOH 

PROWRITER . .. .. . . . ... $625.00 
• 	 C-ITOH Comet I 

9 x 7 Dot Matrix .. . . . . .. . $450.00 
• C-ITOH Comet II .. . . .. . . $810.00 

132 Column Printer 
9 x7 Dot Matrix 

• 	 MPl -88G . .... .. . . ... . .. $725.00 

• 	 EPSON MX 80 ....... .. . . . CALL 

• 	 EPSON MX 100 .. .... . .... CALL 
• 	 Anadex 9501 .......... $1 ,235.00 

Graphic Printer 
• 	OKIDATA 

82A . . .. ..... . .. ... . ... $465.00 
• 	 Microl lne 80 . . . . . . . .. . . . $329.00 


WE HAVE NEC SPINWRITERS

C3 ~1:~~~~~-~ • Adds Regent 20 ­ $570.00 
• Televideo 910 - $575.00 

CALL FOR PRICES 

~SVA) 
CALL FOR PRICES 

• Televideo 912C - $665.00 
Apple 8" Disk Controller Card 

• 1.elt-Video 
SYSTEMS 

CALL FOR PRICES 

• T elevideo 950 - $950.00 
• Ampex Dialog 80-$895.00 
• Zenith Z19 $745.00 

• Televideo 925C $740.00 -
Double Sided · Auto Boot 
.. . . ... ... .... . .... ... $395.00 

• Disk 2 + 2 Single Density 
Single or Dual Sided 
... . . .... . . .. .. . . ... . . $300.00 

• ZVX4 Dual Density, Single & 

Clrc!e 419 on inquiry card. 

http:only-$2200.00


. UTIC MICROPROCESSOR COMPONENTS BOOKS 
MINI STEREO 
FM RECEIVER 
WITH HEADPHONES 

For Jog9•1s. Cyo/1$1$. 
9lrd Shrets! 

~1~e~~~tr~pn~:W~r~e~~~~~fe'::0 ~ou~~ '. 1 1::3~'1~ 
tlonal t11ac:k sol ! c;ari~ irl-g cci5e & :iniov tde' s1tap. Belt 
clip (1'13nds rr e:e}. Ope<ates. on 3 AA citttl t>-.:m ~ries ino t 
Incl.I . Compact size: J••" x •'.\" • r ·. WL 6 oz_ 

Model 1810 1.1.1 Prlcef.69.95 ... . .. .$29.95 

SPEAKERS 

....l- l.!.
"'••1•A0201 1. 25 .99 

2 •;. ' ' Raum) - B Ohrn 
25 Wall (A"' LeaO•i 

Size: 2y_ ·· .I( Y, " 

~ Na~onal Semiconductor 

RAM SALE 

EPROM Erasing Lamp

fll llfH JI 
• Ellt.H 2708. 2716, 1702A. 52030 , 520A0, -.e:. 
• Eouiup 10 o4 ehlP1 whhiA 20 mil'llJ·t•1o. 
• M.tinmlnt COft1t1n1 U P'Ot'J'O dhltnel ot ont Inch, 
•Spacial c>Onductiv• lo1m MnH •li.minaol-s111tic buil.d·up . 
• Gui'.lt· ln Ji&f•tY ,ock lo pr 1w..,,t tJV •icposur• . 
•Comp.act - onl'V 7-5Je ·• a 2 -7/B"" ic l .. 
• Cornpltt1 "Wh k ho ld ln.; 1•1v lor t.I c il 'i!i l . 

UV S-1 1EL R113IKemant Bulb • •. . • • , , .• S1S.95 

UVS-11E .... .. ..... . $79.95 

;s . ~I( 

JS ·100K 
JVC ·•O 

JOYSTICKS 

51< Ll nHt T1p•r P.o'i ... .• .. . • S6.25 
lOOK L. ,, • ., Tapaf Pols __ . , . . . $A.95 
40K ~ 2t V id411a Contto tl• r l.n us• .. , $4.95 

MUFFIN:?l FAN 
fffi!~o~b:~1~!!~~~-::;i!;~~.~ 
• l oQ5.t h~1fr•1-1lr dellYlf'p 

: ~~~·.TJ1t.~ ,1.:1~~~:~~~:it 3~ 1 0L
•moJ• th.1n 10 rt:1 . oonL w11 1 t 1o•c 
• ltne<IOl/'ICI DfO~IC: !Alf 
• IOll ambl11""1i ~o ;JG•C 

1 ~~~~-:' r~~HQ J 

115'1', I01'rl0tb , '4 W•t1 1, 10Jdm 
Ullr H onk!1 Uo1 cl•11wid I IHlwd. 

MU2A1 .... $9.95 ea. 

• 
JE215 Adjustable 

Dual Power Supply 
Gtr-eral Ouc. ri.o tion: Tiu E215 11 1 Oua l Po.war 
S11 p.plv wl11\ indt Pt hli•n• 1djr,.11u ble pos it i"' 1nd n191· 
tlv1 output VC1 lt1gn. A w.matt edjust mtnt for H:.h 
CJ f t~ 1'1.11lPl ~11 pro·vtdas th 11t.r unlimit ed 1ppli c,,1ti·on 1 
fat JC c·l.flu nt v-olt1gt r1qulnm1ntl Tl\ 8 SU P.D l'I' can 
111<1 be uud as e (>BnBfe~ all-purpon 'lllri19 1a pow1r 
t.UPPl'W . ' !A. 'T Uil'l tS: 

• A " f 1,,1 1i 1tilt r•0'-'•1 t1ci oow1 f 1"'1 QOllff . 
001 • .ri.d n•.·; . 1. 2'V O C 1D 1ftVOC.. 

-... • Pow•r 011trw~ <••Ch 1u p p l v•· 
tlVOC ~ 1!00mA. 10'1/CC$ 1!1­0m.A. 
l2V O C$1 !IO Cl'T'IA , • l'> d 
lfi\I O C:osi 17'5m A . 

•Two, :3·111 m'in 1dJ. IC r 1wu•11or1 
w-Uti '"•' nll l c.... .,t ci 1<1 i:JI ClllGH Cl n. 

• H u\ 1 lriti. t • gYl•1L)i' GCo0 41in ·; 
•!..E C " on" l.ndlcno:r 
• fl .r Jn l•d 1!01itd C:o1u uu.c1lon 
• 1lO\IAClnput 
•Si u _ 3· 1J2 "'w 11. ~ · l / 1a -• 1... 11. ~ - ·H 

JE216Adj. Do1IPovmSupply Khlm~ownJ . . S2Uli 
l l'km.u• n c1 lt\oY'lln tiua 1lmll 1r ' " 1lcu1.ttn.1<ith1n ta • boon) 

J~1ro:z::1~:-a~d~ft~YJ~~dg~~~~;J ;~~'2v : :~;::: 
JE:21C V.,, Pwr , 5pl~ . l<.ll. 15 ·119VOC., to1.6 1mp . 119..915 

- IHMIOAl80BOA SUPPORT DEV ICES ,,.._,., 
"""'....,.. 
"'"'""' ""'"' .,......,..,.....,, 

1 IRI l"'ltwl /'O wt ""L 
llr1a• ll ylMnr1u1tC.-1•al 
• l-Olu < 1...,11 •i.1 nr1.... 
(:>lo(. .. c...... ...n.,°'"""u 
lw• Ott u .1 
t.<r•l..., Contr11ll••flh" Cr•••• 
~Y •I •"' C ....!tUll ~• 
•/OE •• •"",... •oo YS_. ,..,., 
AL~N-•C:""'"'f.1-f"'t 

P•.. C-o"'"' lfO ' l ' ' i-"'•'~ ,.,.,,, ..,.,.... ,, n....., 
P r11 ~ ..... rlP h • • fl t f(J I PPll 

~·••. OM " C.ont1 r;t1 
" 10t lrl<r •r ..at (;o..! O'I 

"•.-., CRTC - •• •• 
••w'I >'lt:y U<t o••J'O., IH f l' "' ~trln • 

GRAB BAG 
SPECIALS 

DA.TA ACQUISITION tCONTINUEDl 

··~ A OC.0.C,( N 

·· ~ 
Aoc.mLrt;~ 

> M t>.fll.t llOCll.C~.. Ci.A.CI R L C hl 
Io C). ~CIDK,.t h 

C>.l\.C tll'.h... ~... C>.ACU:Jl.Cli 
.~ COQ.llN 

N.a·tllaf>.i S...Wc.andl.t:tar - .,,., .... .... ..... 

CONNECTORS 
'1-t t -­ r.. .JI '!..< ....~ - -.·•--. • 

· ' LQJ; .., ~ 
D ·Submil"li 1tuu1 PIUg . . S2.95 
0-Subtt'lkl'll.l , ..,,t So ck.• ! , , , . • SJ.50 
Screw Loci< Hdw.r.12 10825SfP 2JS,99 
C.011•r for DB2SP/ S . . • . . . . S 1.75 
P.C. ~d.. 122/44 ~lnl . , $2.95 
BMC P-J uig . . . . .. . . S1.79 
B NC J~ il. .... • • . • $3.79 
UHF Ad1pler • _ . . . • • ... S .69 
UHF P1n• l An p. , , , , , , . , . $ 1 ,29 
UHf AdllP'"' . _ . _ $1 .6·0 
UHF' r lu.g . . . . - - . . Sl.60 
8 NC PA'-'11 •• • • • • , , , , • . • $1. ?9 
6 NC 8ulkhHd Aec,p . •.. , .. SL29 

TR5·80 
16K Conversion Kit 

Expan~r,o~~~:-sTcAoS:p~e~~s!~: to 161( 

• 8 oo. MM5290(UP0416/4116) 16 K O~n" R1m("ns)
• Ooc1.1m111n1at1on for ~on.,e• sk>n 
TRS ·16K2 • t 50ns .. . .. .. 
TRS·16K3 ·2oons . . . .. . 
TRS·16K4 ·2sons .. . 

- - .. 19.95 
'' 16.95 

14.95 

Oatanectlcs 74-Key Keyboard 
U:i.es EA M 1:M Cn\ll ~E1«11onir:: AfB'f~• Sa• 16~ • '' \. r ~ ... ...w • 
1 .w~ 'lo'n...1•, Ol•ci.. blu•, Cl'., . ,,, c:is"" cNo o.u Shm1 -

Pan No. KB354 .. . . . . . .. . . ... S29.95 ea. 

Micro Switch 69·1<ey Keyboard 
Uy,1 AMJ SW20~ Clr lo , Sitt- le.3-....l • S\'o '"'\'t • t . ~~ M• tal 
ffll~ lli)M ' -a.,... Q• er ~... c.i;.1 fHD D•C• ~hff(J 

Part No. KB69S012·2 .... . . . . .$19.95 ea. 

Boschert MulH·Voltage Power Supply$ SYOC. •>YOC.,.. 2tllOC 

540 BYTE ~ay 19~2 Circle 224 on Inquiry card. 



7400Wll -.,.,,.,,,,,. 

SN'14¢IN 
SN1401N 
SNNOJN 
SN141MN 
StH40!J";.t 
$N14<1EN 
s,t..i:t4Qo1N 
SM•OtN 
SN'"-'°*"' 
r.Nr•lON 
SNHJlN 
$N10iN 
SNl..UN 
SNUJilN 
.51'4mLN 
Sl'llHHN 
SN1"10N 
SN141lN.,..,.,,.. 
.s;..11.UJN 
$N:t4~"'il 

SN1412'N 
5N1417N 
SNHi'IN 
SN10~N 
SNIUlN 
s.NJ4J1N 
$Nl4)1N 
-SNl.. ,.,.. 
!,N}UIJN 
SNtHIN 
$N1UJN 
SN1UJN 
SN'UUIN 
$N1USN 
5M4~ 
'SN'4C1N 
SMUIN 
SN14~ 

SNW~1·N 
SN74.SJN 
5Ml>'N 
5""'74'S'tA 

~N14t0N "''"""' 

.,. SM•nN _,., SN1HJN 
SN11 ,4N 
SNJ4'1SN 

-" 
-" _,. 	 $NH'll!iN _,, SN1U'tN 
.JS SNUlllN 
l> SN14iUN 

5.N7'UN_,.·" SNJC:l~N 

SM•l!lt.N 

.
_,.,

.• 
·" SN'HUN 
,;!> 	 $M490N 

SNlf;91N ... 	 SN701N _,., $Nlot'JlN 
SNa9U..·. "i; SN'•~N 
$N'14~ 

"' ·"' Sl'litaUN 

·" SN1•100N 
SNHHMN_,.·" 'SNUHl'iN _,. SNUlOlN... 	 S.N1'JOU"i,,. SN14ll"'-I 
5N14 111N-"' 

.2' SN14212N 

.-0 SNT4LnN 
SN14ll\N 

-"' 
-" 

SNrU~ 
_.. SNUIUN 

5N14l:ll"il 
I.JO·" ~N~4Jl.lN 

uo 5.NUIU'N 
SNUlON·" SNH.4 4N·"... SN104SN 
SNr«~HN·" 	 !iNl4lilN_,.·" 	 SHm~ 
5N1tL~lN,-"',. !ioc'llU.IUN 

,i; SN741.S lN 
SN1tl~il.N 
5N741SVll·.19" 

_,, 
!.Nl "l~N 
5NHl~IN-" 
SN14 1MIN 

·" S N)'4 l1!1IN·" 
·" 	 5N'14 1U'N 

St-i!J4liJN'·"'.SoD SNU1'4.N,., SN14lg.N... !.N14l"'N... SNP.l61N 
SN141 7-DN-" ~N14PlNl....11 
S.N"1 4l1JN ... !.NHl)•N 
$N1411''SN-" SNH P 6'\I 
:!.NUlHN..."' ... SN10~ 
$N141-ION... 
~UlllN 
SNNIUN 
's.N74l.l-tN 

l.•9... '"' ... 5J>,1~4 1 1:!N 

,].) SM•l9GiN 

·" SN1f.L'J1N 
s,t..1141'W'.;11.i!ii... :!iNJ4.l§lt..I 
SNhl'iolN~' SNHl'ISN...·" 5.N74 196N ... $.N141'1N 
SM4lt&...,.·'' SN14 1~·.." SNl 4711N 
!.M42S1N ,_ 

_ ..'~" SN10l'""" 
H'll 51-i1141''JN 

·" SM42:1l.N 
St..ilfi*-N1.95

l.» SNJ4.2~ 
1.1'.. 5!'1.110i'S"ol 

SN14.Jr:6N 
.&'II 5,N70 VN 

5M06a.N 
1.is -" S N1'1)'9¢N

·" SN1 4 Jl)J.N 

. l'i 

-l'il -... ·· ...... 
.II 

~··' L1' 
l.HI 
l .'i"S 

..,.'·'' ... _., 
·" 

L·"<t 

·" _,,'-" 
2.•1' 
2_0 
1.2' 
1-l>... 
-" .II 
Ill...... 

LO 

L4t 


.99 "" 
""' 
l.4'1·" 
~" 
J.9S 

'"... ... 
l.O 
L•• 
"' 

Your Choice ­ $69.95 ea. any Model 
CALL OR SEND ORDER IN REFERENCING TO THIS -'D FOR SPECIM. PRICE 

. a....... ol Urnltod Supply, plO•.. provide • HC<>nd • nd lhlrd cholco 

COM51U U:: A OA •DE CAP•CITOAS n.,. .....,, 
""'" )!:i.15 "~'\\' 

.,. • •OC .. ll lC f 

"' "' ' " t•• " lt ,IM " '"... ... ... .. «I!! ~ ~-" Jl .IM ,, 
::.~'·"' I II .... " :-?~ · U ,llQ ":t: " ;: ,, ... .. ''·* " '-".. ' tt: :: ... U .Hll " '"._... 

" ~: "' ..... II ....

ff 
,_,.. ... ..... u '" u .... 

E "' ·-­ ~ ,.. I t .• a .. P-"' ~ t? ~= 
,, ... ""' " !6 ~ ... 
" '" 

.._ .. · ~ , .,,, " "'::: .. '" 
,.. 

" "'"' ,I ::~.. lh 
~u= ~ "' ,:·: 

. 

,,.. 
" ... ' '" " "' 1. 1• .. '" ..... " "' " ..,.... M .. ff UOOCI 112 1r,. 111 .- l ,,,, 

(t(Elllno01Hf"'(4lut!l.A\l',1,LA-lnl - C: • U. 011 W1111[1'°" ·~ 11110\l l~ l Mt .. r - LOW PRO FIL E • SOL DERTA IL 
(TI NI SOCKETS STANOARO ITIN I 

n• is-<• ,._,., 
l ·Z4 ,.... $0.l(ll

I Oln LP ·" . 16 ·" l4oln ST .n -"' ~·l C p ~ n LP "° .i. -" Jr. pin ST .JO .H ...115­ ~lr1 LP .n ·" .10 II pin $T .l> _,, ,JI)H Din LP _,, 
·" ·" 2• Dk°I !.T ... ., ...~ l>'fl L P .l• ,JI Jo 2• DIO sr ·" .;o -'!l'lP •l'I ~ J1 .li -" J&plo ST '-" )_;]; I. JS.2l Oln LP _.. .ll ·" 11'*1 L P ... ... •I 

40 pln $T U9 J.tS L)) 
~p)l U'· ... -1• ... 

I WIRE WRAP SOCKETS4.Q p ln LP " ... .&I 
[GOLD> LE VEL #3• SOLDERT AIL (GO LOI 1-14 ,.... S.0·100 

STANDARO IOlnWW ... "' ... 
lDcln WW •• ... "'1·2' "~' SIHtQ lfi IJ l'1 l//W ·" ·" " • r>n ~G " ~' .JI llfi ~lr'I WW ·" . 11 -" JI p in S G ... ..• ... •te>lnV'(W ... ... .II 

16 p;n SG -" ... ... 20 p in W\ll lit I.Cl .1') 
Llo 1n SG -" ~J ..• 11 p in WW L•9 LI• l.B
N pi,, SG .79 ·" ·" 1'6 ll>lnWW ,_,. 

'" I I< 
zao.:on SG ,,. l .00 _,. n Din WW =·" lll Lll 
li5op~ SG l .6S L-0 l.1< llip ln WW 2.19 L,. U'J 
~pin 50 U'So U9 L.4S •Ooln WW ,_,,, '­ '" Ut 

1/4 WATT RESISTOR ASSORTMENTS - 5% 
l lJOhm 110hm i !iOhm l.IOltm 110 nm 

ASST . 1 5u. 21 Qlln' H OP'lrn >'J Ohm 41 o ·n-m ~' 01'11'1'1 5 0pc.'L $ 1.95!i. OM'\ U Qnm IOQ orwn UO ()h'n I~ Qnm 
ASST. 2 5••· 110 Ohm 1'2C Onm :UO Ohm )JO Otim iM1 Ollm S0'1C1- , $ 1.95 

U OOt~m~ Of'lmUIO Oh.m~ OnM lK 
ASST. J Su. u~ l.!iK L.llK i' .2t< 2. J).(. 50 Cl' E: '1.. $ 1.95 

I )K '-'" 4, 1K S.&1'1; 5.IK 
ASST . 4 Su. 1.21< JU< 11>< Ill< a.< 50pa. $1.95 

2lK HK llK 1'K "" $ 1.95A SST . S 5.., • . """ ..... i:~l'( IOOK 111>< !iOpc.1 . 

"""' LllDK l"K HOt<. ))OK 

$ 1.95A SST . 6 51.a. l'9!1K UOK """ """ lllOK 50pcL 

"" llM UiM 1. IM 1.. ?M 
$ 1.95ASS T. 7 """ UM ),)1,11 BM 4.1M 'S.i6M 5Qpra~ 

ASST. BR In cl udes Re sist or Assts. 1- 1(350 pcs .I $ 10.95 ea 
$10.00 Minimum Order - U.S. Funds Only Sp oc Snoo!S - 25C 
CelUorn J1 Re51 danla Add 6°.4 Sa1ot Tu: Send 88C Post.age for your 
P<>Ologo - Add 5% plus $ 1.50 Insurance FRE E 1982 J AMECOCATAL.00 
Stnd S.A.S.E. t01 Montht'I S• I• flrti l Pt lces. S.ubje c, t o Ch1nge 

~~ Ja••'~~a1i:,1=· s111;;11•e
1=,, ;1"11'1c;w;'·'=ol=J11••,. 

~p1/:lo~~ 
'Yw.1'~~ ELECTRONICS 

1355 SHOR EWAV ROAD, BELMONT, CA 94002 
Sl8 2 PHONE ORDERS WELCOME 1415 592·8097 

D~DIL 
P1r 1 Ho·. 
?Qil ~I P P 
10oi!!iE V , 'Klt • 
llCl§CPI.. 
llO&EV / 11"..ll " 
1101CPL 
1101EV/Kll • 
11 HCP... 
UD'C:P1.. 
T20J IOR 
n:til.PO 
1~.EV/tl.IJ • 
1Nf.C IPE 
nCliCEV/K.11• 
1t'Q1A IPO 
n o rA_£ v 11<1 1• 
11Ql lP I 
?4'1)1Jo lPA 
nl_,IPG 
PUSEV{Kit• 
fniAIJI 
UH.C l.II 
namP1 
11l11J I 
n 11cu1 
n2HPL 
'7~AIJL 
}'221§.Af\l/KU" 
'tHCl l .IE 
12UIJA 
ll!tOtJE 
14foOtJE 
~5'$. I DA 
l'!IS61PO 
,,llBC:PA 
16HSCPA 
16"11SC:PA 
1.f.llCCP~ 

1C.t tCCPO 
,'41C CPD 
1'WoD(:PA 
IOlilCCPO 
l:OllC:C:Pf. 
ac-;9cca 
.!lllCPA 
'2 i2CPA 

)tC~ _,, 
ltC:03' .Ji 
' "CDI -" l•CCI .l'I 
'4CJG ·"1tCl4 _,, 
HC2Q ·"HC:ll -"' 
ltC 42 l.19 
14C U l ~~ l4Cll 
14Ct4 ·"'4CiS L9',.,,.. ...,..,.. ...,
1CCl)Q: 
1&C9l U! 
L k'OXl:2CN ' ­ " LM IOCLH .... 
LMUCt.. H u s 
L HOCl10-a.-I ...s 
T\.. OHCP ·"TLD11'CJ" 1.. n 
TLOJ'4CN ~, ,, , 

LMIXUCO l>.10 
TL0112CP Ll'll 
TL. D14CN U9 
1-HOC"i4CO '6.10 
LM)OCt• .9' 
L. MlDICN J• 
t.. MJHH l.'ll !!i 
\,.M))H-4 L.9~ 
LMleriH -" L MlD1C:N _., 
i..MJOl·CN 1. 00 
L""1.l~H l.'IS 
l.MlOlK us 
1..Ml lOCN :.rs 
1.Ml! l /CN ·"l MJllH 1149 
LMJ l1 MP I.I'S-
LMll l T us 
LMJl1K l .tl 
t.. MUICN L' ·s 
L MJl'i'N L.'IS 
l..MJ20'< ~ I.J'S. 
LM•l21l"<.·l~ l.l> 
LMlXIK · t!o U\ 
LMJ2'0 T ~ 1.2' 
LMJ20T •J i L'H 
L MUQT-11 1.2'!1 
LMl>lK '-" Lr.tlil,N ... 
LMJ2'902: ... 

MlJ. t N J.9~ 
LMJ:Sf.Z '-" 
LMl • Z J.•G 
Lr.U]5Z Ll!!i 
L l'litl31T l.'.i5 
1,.MJ,lJMP us 
1...P.UJliK £.91. 
LM,)J9N .9' 
L Ml40K-S l,J!!i 
L Ml4Ct<. ·11 l.. l S 
~. MJ4DK • lS 

·~· 

Function Pr lc• 
CMOS P r ee.It.Ion t ·1mu 14.9.!i 
51o:Pwttth ChilP, X Tt... 1'4-'il'5 
l\'' Olo; lt AfO ~ L CO Or t .. e) J6..ts 
IC, C: lrc u.1 1 Bo.au:i, O tto1o• it.9!11 
J ll\o Ol<a,11 AJO ~l..EO 0 , 1..,o) ~~:ts 
~c . Circui t ao.-o. Dlso lo • 19 .9!i 
WI 01~1 1 P./0 L CO ~ ~L O. la.'"° 
l \'l- rn12n A/D L£D Db. HLD. J1.9!!i 
'-Ow Q.f11...­ y VCl1 lr'\OIC::4t0f :i'.?$ 
CMOS '-ED StOPw,, 1c:n 1T IH'lft 12.'I!. 
!itoaw.al.._h Chlo . )(Tl.. l'l.~ 

Ta.fl< c C.o'1•HLO ' '!I.IS 
Toni! Gf\l'\tr..10• Cril" · )( n. L1." 
Oiem.1tor Conlfolle• 15 .'!ill 
Fr•Q. Cov n1•r C"ltt. )(Tl. ll.fl 
S.lflttn 0ec..dt1 Courll • r L 1.~ 
C loc 'lt G.•nentor l.91 
.II F u nt; . C P.1 05 Stopwfl t" C»<. T ~l.~ 
4 F 1.1nc . Stoo-atc,, C>h lP, )( T L J'l.iS 
•·m;n Un iv . Coiunt1 r C .A . ll2.00 
ill··rnl)J. t ~ r eQ_ C: ot1ntitr C..A . 16.9'5 
• ·Ol g.tt Fr l! 4. Colln t • r C.C . 21.9'5 
4 •Dl9H t.EO UP!Oown Co\olnt•·r lU~ 
• -Clt;IH Uflhl, \.iEO O rt ..... 10.9.!i 
LCO W. rnc;it UO Coun ter ORI 1L 2'!i 
•-Dli.lt Ufl l V. C ount•r ll.t$ 
~ Fi,lnCHQn Co1o1n u1 C"IP, X T I.. 14...t!I 
CMOS e1n 1>ro11, T lm•r J c .ournot -..95 
CMOS Ol ... ld•-to~-2'$6 RC T~•' tm 
CMOS DCC Prog. Tlmo1/Covn t t~ 6 .IXI 
CMOS OCO Prog. T lm•l/Coun t •t S. .25 
CMOS '5'5S TWrit1 4• IUl"I} LU 
C:MO!> ~~ Timff 41' Olf1> 2,.4'0 
CMOS Op Amo Com.1>1uto, SM'V 2..25 
CM0$ OP Amp £:.:t. C.mwr. ~MV vis 
CM05 Ou.I 00 Amo Co,,.,o . SMV ). ~ 
Cr..'\Os T r1 0 D Amo Coroo. !OMV !i.~ 
CM0$ Q uad OP Amp l;omp. MMV 1.SO 
c M O& a._.d OD Alt'IP corn!' . ~OMV 1.'54 

~1~~:1.;,;,o~~~'e'::t or t~ 
~= 1 ·~~:;~w;~\?;1 1tt;~~'Ocod• l}t~
Volt Rtt/ln dle: at o r :l.9S 
Volt IH:f /ln dlc:•tor 2.9S 

74C 14.CZ!I L.9'5.,..,,. 
l.$9 1~~ '·"HC I01 1.1• '""'" 

,_,. 
J4C1!!i l ~.9S JCCl1ll MIJI 
14CJ !i4 ,_,. >•Clt4 2.!i§l 
14Cl~? 1.05 24C10l ... 
14Cl60 U19 J<C10l ·"1"Cl'l l-"' UC9l l 10.9' 
14CIU u.:;i JtC9l2 I0.9'S 
acH1l u• 14C9L~ tU 
14C lii-t USI UC9U J O.~ 
1'Cl1l P-9 1'C'Y24' ug 
uc n• Llt 'llllC'2ll '-" 
HCl~ U'I 14C9H ,_,. 
' 4Cl 91 Ui'I llC<10 r.so 
14Cl9l Ui'll IOC'I ·")IM:l9!i L5' IOC'1 _)'g 

LINEAR '-Mla2H ·"'LM1~CN "" t..Mlt.?T-';. I." LM7''9N _,, 
l..MJ•l4'r · l2 l.1,S l.MILDN ·"1,.r-.tJllllOT · I ~ "" L M}UN ,,. 
t..MHlP-S .II LM?UN ... 
t..M)Cl_~-U -" LMl!.JN LOO 
L MHIP· lS ·" L MJJ'i'N L.U 
l,N\.J llll lP•S ... LM141 C N .JI 
LM)fi:P.,l .'9 MC:l h lSC:G 1.00 
t..M)f2~·1S ... 1.. M1C1N ·"LMlUN "" lM10N ... 
LM~~ S .15 LMIOl ~N U1 
t ..FJ!SIN ... t..MUION '·"Lli~lN 1.00 '-M Lll!oolC:N ... 
LFJ~ 1.1 0 l..M l &tf!IN 1.1' 
e.FJ!;iiN 1. 1(1 LMJ • ,HN ..,. 
t..Ml'MN LOO '-MI 05N l.9' 
LM.l!i9N 1.1'1 LM.l.\!J.V u~ 
LMJ?O,.... ~.. Lr.Ul!OON l-'1~ 
'-MHJN l .1' M l1111N S,4.'i 
L MlHN .... LMl.1'2N ~.. 
l..M.JION 1.lS LMllS1lN-9 '·" LM:SUN 1.9' LMl &t9N l.20 
LMlUN UtJ LMlll~ !..PS 
L Ml.WN l.'i!!i L~lT L<9 
L MWN -J l. :'l LM2117'F' .... 

-t.Oe1N 1. 0 LM2117fJI' u-s 
LMll1N '-" l..MllP-1 :.a 
L.Ml9lN ..• LMll 19N } .'9$ 
LFJnN ""' LMJ90Jtlol ••L M1Sl'llH '"" LMJ4JO!ICN' I.I> 
T\.4mN '-" L Ml909N LB. 
T lf.%CP U'S L..MHl4N 1"NC'So lOA .... LMHl~ its 
,..."C~19A .... L MJ'Jl&N J. . 9~ 
NE'!illH 1 .. RC4 UliN L» 
NES. lfiH .... A_ CO~ I ND l.9!i 
N(StOH '-00 ACfil9"tl'rK UI 
NE!.SUN 4.'i'$ AC H'il5TK I... 
NE~. A 1.-10 LMt!il:OA J.2' 
NES:.!IV ,,. 

ICLl!OOIB '-" 
L M!i!i6N _.. L M IIl*71N l-:'l 
Ni:SHN J .O< \. Ml)SOON 1,4'1 
\.M'So6'!1N '·" mJIN l.9S 
LMY..fi C N ,,., 1'14SON _.. 
LNl!o6"J'I/ I." ~4. ~l CN ·"N~!!i J'JN us ,,.~~ _., 

CAPACITOR CORNER 
6 0 VOL T C~ RAM I C OISC CAPACITORS 

V•luc 1-9 lD-99 loEI0• 1V•lue l · 'I JQ>99 l~· 

;~ :: ..g~ :: :: : ~~~F :8: ~~ ~ 
O ~( .ta ,Qti; .t:b ,Ql µF .el .06 . ~ 

JCQ O>t .QI . ~ .C6 .01.b.it' .ot ,Q1 .06 

~ ~ : : :g; t/fF : ~ ~j :'1 
100 VOL l MYL AR FILM CAPACITORS 

.OOlmf . 11 . 10 .01 , .DZ2mt .ll .ll JJa 
. Oo:!2mf . 12 _JD .01 ..c;u m• .ll .11 . l.J 
.!IQt.lm( J 2 Jo .Gl .1mr ..11 .u . H 
,OLmr .12 . JO .01 .llmt .ll .n ...."'1 
+20'4 0 1PPE. O TAN TALUM S l~Oih:O CAPACITO~S 

, IJ)~V ..._ .lil .71 1 1. !!il~'V .41 J1 .:') . tS/l"Jv n ,l4 -1"3 ~.u1w .s• . c~ .li4 
-2UYIV _JIJ . )II .11 l . l fl';i\I ~ ..0 ..n 
JJ/l!iV ..Ji J.4 .79 U/2:§V .6.J ..'!ii .45' 
.unsv ..J'i . ill .~ unsv .n .6!1 55 
MJ-rN .n . J 4 .11 ism.v U'1 ~ 'll'$ 
l,'°/JSV .J9 . l4 .~ ~V .19 ,lli9 ~ 

M IN I. ALUM INUM ELEC T RO L V'TIC CAPACIT ORS 
Aili.al I_,, ~00-1199 ~ + A.edi t• 1-9'} 1::0-C'» SO:.+ 
..t1t!riOV .16 l4 .HI . U~V .U , Ll .ll 
J.DMV .a ..16 .11 .Ul"'AV .lfii. . J4 .n 
l.J/SO\I .11 -~ !I , IJ t .OJ16'V ..U ,JJ. .Jl 

~rl/11~ : t~ :tt :U I~ : I~ : :~ :H 
~ :H ::: :~ g~~ :ti : ~1 ~ H 
22f5DV .2 • .JO . II U/'.hv , 11 . ~$ .U
c1nw .z. .n . !'ii •an&"' .1$ u ..12 
j~~v ·J: 21 .21 ~~ j~ : ~ ; :t! 
Jo:iMV :",l :.1,1 :H ~~~v :r. :n : ~: 
~~ •.; .'S .• l I00/2SV .:!S .U .it 
4.l'0/2'W . •~ A9 .4'5 1Q)M'lf .J1 _)4 .ll 
JIXClt~6v .1, ,151 iiL nonw . ~ .:u J• 
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Unclassified Ads 

FOR SALE; Syneitek SYM·I w11t1 4 K monile< ROM and I K FOR SALE: Programm.r's Toollur 13 .0, la< PET 18116131 Kt 
RAM EK<ti11en1 cond!UOn. w 11n a~ manuals. s1SO~posr~ - Commodol• WPl [16132 KJ ilnd TMllJi<' of Apsnal pro­
Robert PerlStM 142 oumaj Ro. cneny Hi1. NJ 08003. l~O'li g ;ms 132 Kl. ~Y s170. Asmg s70 rcr Iota! package. 
~28·7192 . MTU B·lllf DIAC~tter lor PET S3S or OC~Ioiler Pnllip Chao. 

POB 397. ROC~Ster. NY 14642. J716J 442-0'103 

wANTED: Uml (OffipU(Cr·soen<:e books. Reasonably 
pn::ed. In good conc:loon lor pr<50nill "'e-ooiY""' copy or a 
11tle wantffi. Exan.,.ies: IJIO!J.immlng l•nguages. Knucn jVol. 
21. progr.ammng ttclnq<les. compi1"rde1i!Jn. appi.catlons. ere 
M. ~rm1t1. Mainematlcs Dept.. Room GT-I 13. Bronx Com­
nuiity College. Erronx. NY 10453 

FOR SALE: Jl KSorcerer w~n V•sia VlOO 5·10Cnaoa1os~s. 
HOO expans.tan boX. rT11Jsrc OJIC. and Video CRT. CP/11.\ 290 
aliembler. 9.1\S!C .rd OcllClopmer11 ROM PACs• .rd some 
i'lllllentut( gane-s. Cosi me S2000: w• ~ lot s1600. Drop a 
CN<l w1rn quote and 11 cal you. ~raid Owttu. clo SM.C . 
C<Jk~d<llc. TN 37315. (615) J96·J524 airer 9 p.m. 

UNCLASSIFIED POLICY: Readers who are sol1C1t1ng or g1v1ng advice. or who have 
equipment w buy. sell or swap should send in a clearly typed notice w that effect. To be 
considered for publication. an advertisement must be clearly noncommeroal. typed double 
spaced on plain white paper. contain 75 words or less. and include complete name and 
address information. 

These notices are free or charge and will be printed one time only on a space available 
basis . Notices can be accepted from individuals or bona fide computer users clubsonly . We 
can engage 1n no correspondence on these and your confirmation of placement 1s ap· 
pearance in an issue of BYTE. 

Please note that 1t may take three or four months for an ad to appear in the magazine. 

BOMB 
BYTE's Ongoing Monitor Box 

A.rtlcle II Page A.ttlcle 	 AuthorjsJ 

I 34 Everyone Can Know the Real Time Ciarcia 
2 60 Six Personal Computers from Japan Kocher, 

Keith 
3 106 Japan Update Haas 
4 114 The Ma(hines Behind the Machines Lemmons 
5 118 The Japanese Manufacturers. How 

Successfu l Will They Se? Zipniek 
6 140 Japan Maps Computer Domination Manuel 
7 148 The Atari Tutorial. Part 9; Even More 

Colors! Pitta, 
W inner 

B 162 Pores of Entry and Soft Breezes for the 
Color Computer and Model Il l Barden 

9 202 The Input/Output Primer. Part 4: The BCD 
and Serial Interfaces Leioson 

10 224 Alien Typhoon Latocha 
II 226 Supercalc. Spelling Programs. Basic 

Compilers, and Home-Grown Accounting Pournelle 
12 2'16 PL/I for Microcomputers Lehman 
13 252 Apple UBO-Column V ideo Boards. Five 

Popular Units Howland 
14 266 More Apple SO<olumn Boards WllUams 
15 274 More Maze Building Neldner 
16 286 CO'lne Robotics A rmdroid, The Small-Systems 

Robot Leininger 
17 296 Super FORTH lsn·r Willlams 
IB 318 TRS-80 BASIC Program Hang-ups: The 

Rea.sons and Some Solutions Tesler 
19 334 Anatomy and Development of a Batch-

Processlng ~stem Walters 
20 426 CHEDIT: A raphics-Characrer Editor Sweet 
21 446 Give Your Apple a Voice: A Speech 

Development System Using the Radio Shack 
Speech Synrhesizer Blanken­

ship 
22 465 Programming PERT in BA.SIC 	 Zimmer­

man, 
Conrad 

23 479 	 CPIM, Your Time Has Come: A Real-Time 
Clock for the Most Popular Microcomputer 
Operating Sysrem Calaway. 

HHI 

FOR SALE: Nauonal ~mlCOnduCIOI 019nalker OT·I O~O 
J~hlp set Never !Md. 1t~11n bol(, s~o Jelf~y M Craig. 3001 
SOUth l(ing Or. Jlpt 9 12, Chlc39(), Jl 60616. 

FOR SALE: J~ dooble ·~ dl.lk controkr. S·IOO buS 
compaiil:lre. Reads .1n<1 wt(es Single · et <IOutie-dl!t\SICy. S· et 
iklch. l>ll!Jit'· Of doUIHMlae<I. lhes oo-boa'd Z90A Ha; ~11al 
prner port. S200. JJm 8u1ect. 5-629 f!IJlldigc St. Pem· 
borough, Ontario. Canad<I, f705J 74H83 r. 

FOR SALE OR TRADE: l'\lsemDleCI and 1r.S1!.'<l DISl<·SO 
t!JYTE. Maren 19!l ll ~sm.iic fCI' RS expansion nte1racc. 
Ong1na11y cost s~29.9S. Two montn.s oio.Fet salt a• sm or 
tr aae forcla!aoase/DuW1eSS progams. primers. or Mawar~ In· 
cllJ<le<" 32 K .I/JIM, tlBk <Of1110ilcr la fOUI drllles. re.,._trne 
cJoek. ptintCt poll power supply. cable IO TRs-eo, case. and 
don.nent<Mjon. JI. IC~ 761 f je\dstone lld ., M1SSO>sauqa. 
Onlarlo. LSC 3IC7 Canad.i. 14 161179·46 l 3 aher 6 p.m. 

WANTED; Manudf• covering the elemonc pomoru of rhe 
Savin 900 WCX'OO\aslet anCI Ille Holmes Tycom KSR38 ~~IC 
cypewr11er moot1C.ac1on. l nave rric baseplllle inlOrrnauon 
availal*, if Nlyone nttds 1r. tll.A need mainrenance ~ 0t 

at """ Khemauc ror !he d>gt1a1 ertctrooo parts cl both un1n. 
part1cularty inc drCUJr boar<Js cl the Savin 900 W II pay la 
01191.m or rnpie~ Please can collect. 800 HowNd. I 1H South 
fltsi Ave.• Ncadia. CJ\ 91006. [2 13j 446·3302 

FOR SALE: OSI CIP Cna1renger Wl'l.1'1 32 I( memory. mn 
dis~ drrvc wltn DO~. APF 9-incn monkor. manua~. and rcpa 
m;inu;il. Bany Hammer. f600J72S·S 114 

WANTED: Trie IOllowmq ba<k ~llX'S OIMcrosystcms H . 
1·3. 1·6. and 2·2. DJC. POB 4t63. Spar1anllurg. SC 19303. 
fB03J 593-6106. 

FOR SALE: IEEE Corrostet. 35 iswes from 9n I 10 2n!l 
[some m1:s.singJ, ComnulCi!C IOn& Of Che ACM, V()j, 13. •3. 5. 6. 
9. 11 and Vol 14 l'I . 3 13. 2176 Lo ~17b IEEE 'ipewum. 89 
lnues ftom 1108m1176 Jsome fnlS""!)J. Every11mg for s ISO or 
bl'storrer. You pay postq. David WOiverton. 30r C NtJ:Jei. rr· 
vine. CA 92715. f7l 4J 752·7303. 

FOR SALE; Tct11on• 40$1 'Jfap-.;cs computer sysiem. In· 
eludes 1662 digital pbner. 4924 rapedrrve. 49S21oy1tld<.da1a• 
comnu'llCatlons 1n•e<race, E~t~ BASIC. caitor. l:Jjnaiy 
loa<lt'f. ROM pack expandet. manuals. ana more. Software ;n­
c:kXlea. Mat111!madcs Vol. I & 2. Slat Vol. 1-'I . Mangini. VcJ.. I & 
2. Pkmer. and Graphtcsptograms, Mo•e lllan 30 tapes. Canoe 
"'tel as m1nd·alone or rerll'Mlal. P•eserit pr.ce "over SZ0.000. 
bur will s,,. lor 15000. Ron Bremer. 19645 Soolhwesr W<i!J'll 
Sl.• Aloha. OR 97007. (503J MH048, 629·1859 

First Place Tie 
The February BOMB results 

ended in a tie for first place be­
tween Steve Ciarcia for "Build a 
Computerized Weather Station" 
and Steve Leibson for "The Input/ 
Output Primer, Part I: What is 
1107" Each will receive s I00. Neal 
Atkins and Enrique Castro-Cid cap ­
tured the second-place prize of sSO 
for their description of "A Home­
brew Graphics Digitizer." Our 
readers evidently appreciated the 
tax advice offered by Melvyn I 
Feuerman and Melvyn Moller as 
their article "Tax Tips for Computer 
Owners" placed third. Our con­
gratulations to these authors. 



Reader Service 

Inquiry No. P.age No. 

1 471h STREET PHOTO 413 
2 A.S.T. RESEARCH 17 
3 AB COMP.PROD. 514 
4 AB COMPUTERS 507 
5 ABM PRODUCTS 452 
6 ACTION COMPUTER 73 
7 ADV.COMP.PROO. 536, 537 
8 ADV. EFFORT·SAVER 506 
9 ADV.MICRO DIGITAL CORP. 289 

ALF PRODUCTS, INC. 242 
10 ALL ELECTRONICS CORP 310 
11 ALMALY TRADING CORP. 512 
12 ALPHA BYTE COMP.PROO. 38, 39 
13 ALPHA BYTE COMP.PROO 33S 
14 ALPHACOM 340 
15 ALPS444 
18 ALSPA COMP.SYS. 263 
17 ALTOS COMP.SYS. 112, 113 
18 AMOEKCORP. 23 
19 AME.A.SMALL BUSN.COMP 132 
20 AMER.SQUARE COMP. 188, 189 
21 ANSWER CORP. 50 
22 APPARAT INC 285 
23 APPLEWARE,INC. 516 
24 A.M.T. 58 
25 APPLIED SOFTWARE TECH 387 
28 AR8A 20 

310 ARCHIVE 377 
27 ARRIX LOGIC SYS.INC. 522 
28 ARTIFICIAL INT'L.RESRCH 512 
29 ASAP COMPUTE.A PROO 332. 333 
30 ASAP COMPUTER PROO 411 
31 ASHTON-TATE 341 

ASPEN SFTW.CO. 28 
32 A TARI 152. 153 
33 A T\.ANTIC CABINET CORP. 504 
l4 AUTOMATED CONTRO~ SYS 520 

AllOCET 436 

36 AXIOM CORP 395 

37 B&B ELECTR. 504 

38 BASF SYSTEMS 389 


BASIC EIOOKS 304 
3'J BAUSCH & LOMB INSTR.SYS. 233 
40 BAUSCH & LOMB INSTR.SYS. 233 
41 BAY TECHNICAL ASSOC. 398 
42 Bel MAIL ORDER~ 
43 BEECH ENTERPRISES 518 

BELL,JOHN ENGR. 513 .... BIBLE RESEARCH SYSTEMS 230 
45 BISON PRODUCTS 2n 
46 BIT 3 COMP.CORP. 314 
47 BLAT AESRCH & OEVELP. 394 
48 BMC INTL 119 
49 BORLAND LIMITED 194 
50 BOTTOM UNE,TH.E 328 
51 BOnOM LINE,THE 516 
52 BOWER·STEWART 508 
53 BRIDGE COMPUTER 238 
54 BUSINESS & PROF.SFTW. 81 
55 BUSINESS OPERATING SYS 255 
5G BYTE BOOKS 225 
57 BYTE BOOKS 294 
58 BYTE BOOKS 315 
59 BYTE BOOKS 417 
60 BYTE BOOKS 423 

BYTE BACK ISSUES 378 

BYTE SUBSCRIBER 24.3 


61 BYTEK COMP. SY$. 488 

480 B YTEWRITE.A 461 
82 CAUF DATACORP512 
63 CALIF. DIGIT AL 524, 525 
64 CALIF. DIGITAL 523 
65 CAI.IF. COMP.SYS. 107 

CALIF.MICRO COMP. 412 
611 CAMBRIDGE OEVEL LABS 320 
57 CCR SYSTEMS 508 
68 CENTENNIAL SOFlWA.RE 476 
611 CE:RMEiEK 390 
7ll CHAPIN & ASSOCIATES 508 
71 CHECK-MATE SlO 
72 CHECK·MATE 518 
13 CHECKS-TO.GO 240 
74 CHIPS & CALE 510 
75 CHRISltN INOUSTRIES 409 
76 CMC,INT'L. 211 
n 
79 g~f6~~t ~~A SERV. 116 
80 COLONIAL CATA SERV. 170 

453 COLONIAL DATA SERV. 322 
81 COLUMBIA DA.TA PROO. 89 
82 COMMODORE BUSN.MACH. 383 
83 COMMUNICATION CABLE 520 
84 COMMLNCATIONS ELECTR 509 

451 	 COMPUCO BUSN. SYS 485 

Inquiry No. Page No. 

88 	 COMPULINKCORP. 218 

COMPUMART S2 

COMPUPROIGODBOUT 135 


87 COMPUPRO/GODBOUT 138, 137 
88 COMPUSERVE 476 
89 COMPUSYSTEMS Inc. 504 

4<18 COMPUTE MAGZN.& BOOKS 311 
111 COMPUTEX CORP. 324 
112 COMPUTORIAL 445 
113 COMPUVIEW PROO.INC. 10, 11 
90 	 COMPUTER CHANNEL 437 

COMPUTE.A CL.A.SSIFIE.DS 520 
452 COMP COMPNTS.UNLTO. 485 

92 COMPUTER EXCHANGE 391 
93 COMPUTER FURN.& ACCSS. 134 
94 COMPUTER HORIZON 46' 
115 COMPUTER IDEAS CORP. 516 
96 COMPUTER INNOVATIONS 429 
97 COMP\JTER MAIL OflOER 424, 425 
98 COMPUTER PLUS 506 
99 COMPUTCR R~ES 2Z1 

446 COMPUTER SHOPPER 460 
101 COMPUTER SHOPPER 520 
102 COMP SHOPPING CTR. 419 
103 COMPUTER SPCLTIES. 179 
104 COMPUTER TOOLBOX,INC. 506 
105 COMPUTER TOOLBOX,INC. 512 

COMPUTER WRHSE. 155 
106 COMPUTERIST,THE 522 
107 COMPUTERS WHOLESALE 519 
108 COMPUTERTIME INC. 510 
109 COMPUTERWARE 464 
110 COMPUTERWORLD INT'L 319 
11-' CONCORD COMP.PROO. 427 
115 CONCURRENT CORP. 477 
116 CONSUMER COMP. 275 
117 CONSUMER COMP. 4a& 

CONTEXT INC. 49 
119 CONTEXT MANGMNT.SYS. 24 
120 CONTEXT MANGMNT.SYS. 25 
121 CORONA DATA SYS. 111 
122 COSMIC COMP.UNLTO. S22 
123 CPU SHOP, THE 511 
126 CROMEMCO C II, 1 
127 CROMEMC02 
128 CUESTA SYSTEMS 518 

CYBERNETICS INC 385 
DATA DISCOUNT CTR 352 
DATA-ED 28 

129 	 OATA . .flX INC. 310 
DATA SOURCE SYS.CORP. 234 

130 DATAFACE30 
131 OATAMAC COMP.SYS. 117 
132 OA.TASOUTH COMP.CORP. 83 
133 DAY STAR TECHNOLOGY 85 
134 OEALIN ' ELECTR. 512 
135 DEi.MART.QELUXCHK.PRNTRS. 456 
136 DELPH.IC SYSTEMS 158 

DELTA PRODUCTS 146 
138 DELTA PRODUCTS 147 
139 DEVELOPMENT SYST·EMS 514 
445 DIGITAi. EQUIP. CORP 336. 337 
140 OIC>IT AL MARKETING 6 
141 DIGITAL MICROSYSTEMS 253 

DIGITAL RESEARCH COMP. 505 
DIGITAL RESE.ARCH COMP. 521 

142 DISCOUNT SOFTWARE 3<18 
143 OMA4U 

DOW JONES 145 
144 DOWNTOWN BOOK BAZMR 516 
145 DRAKE MICRO SYS. 45e 
146 DUAL SYS.CONTAOL CORP. 351 
148 OYMARC IND. 439 
1eo OYSAN CORP. 328, 329 
462 ECONOMY PERIPHERALS 518 
151 ECOSOFT472 
152 EDMOND SCIENTIFIC CO. 441 
449 ELCOMP PUBLISHING !NC 473 
153 ELECTROHOME 215 
154 El ECTROLABS 526 
IS6 ELECTRONIC SPCLISTS 472 
202 ELECTRONIC SUPER·MART 522 
157 EL ECTRONIC SYS.FURN 38' 
158 ELEK·TEK 410 
159 ELLIS COMPU'TING 207 
160 EMERGING TECH.CONSLT. 431; 
16 1 EMPIRICAL RESRCH GRP. 454 
162 ENERCOMP 510 
163 EPIC COMP.CORP. 139 
184 EPIC COMP.CORP. 435 
185 EPSON AMERICA 406, 407 
168 ESSEX PUBLISHING 429 
157 EXECUTIVE SCANCARO SYS 371 
168 EXPOTEK 236 

Inquiry No. Page No. 

169 EXXON OFFICE SYS.CO. 301 
170 FANTASTIC SIMULAT'IONS 512 
171 FIBERFAB,INC. 4S4 
172 FORETHOUGHT PRODUCTS 480 
481 FOX & GELLER ASSOC. SU 

FRANKLIN MINT CORP. 192, l93 
173 FREDERICK COMP.PROD. 250 
258 FREE COUPONS 457 
174 FREEDOM TECHN.INT'L 445 
115 FROG PRINCE,THE 516 
178 FRYE ELECTR. 439 
177 FYI INC. 34S 
459 G & G ENGINEERING 133 
178 G·H COMPUTER SYS. 506 
179 GENERAL ELECTRIC CO. 171 
180 GENERA~ SOl'TWA.RE INC. 526 
llll GENSTA.A REI SALES CO. 109 
182 GENSTAR REI SALES CO. SOB 
183 GILTRONIX,INC. 510 
164 GilTRONIX,INC. SlO 
185 GILTRONIX,INC. 510 
330 GNT AUTOMATIC INC210 
46a GR ELECTRONICS 210 
187 GASAT PLAINS SOFTWARE 95 
188 H&E COMPUi RON!CS 393 
189 HAYES MICROCOMP.PROD. 191 
190 HAY'ES MICROCOMP.PROD. 295 
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192 HERTZ CORP.THE 235 

193 HEWLETT·PACKARO 143 

194 HIGH TECH.SFTW.PROO. 183 


HILTON HOTEL CORP. 77 
195 HOWE SOFTWARE 514 
197 HYPERTEK, INC 298 
198 LB .C. 57 
199 l.Q.SYSTEMS 101 
zoo IMS INTERNATIONAL 297 
201 INDIGO TECHNOLOGY 302 
203 INFOSOFT COMP.SYS. 522 
204 INNO\/ATtVE SOFTWARE 237 
205 INT'L.INST.OF APPL.O.TECH 306 
206 INT"L.MICRO SYS. 309 
207 INTEGRAL CATA SYS. 281 
208 INTEGRAND 430 
209 INTERACTl\/E MICROWRE. 2112 
210 NTERACTNE STRUCTURES 292 
465 INTERCONT'L M1CRO SYS. 284 
211 INTERFACE INC. 474 
212 INTERGRA.PHICS 514 
213 INTERTEC CATA SYS. 272, 273 
215 IPEX tNT'L . 508 
216 ISE 126, 127 
217 ISE 303 
218 ISOTECH,INC. 120 
219 ITHACA INTERSYSTEMS 8 
220 ITHACA. 1NTERSYSTEMS 9 
186 J.C.SYSlEMS 468 

222 JADE COMP.PROO. 527 

22:3 JADE COMP.PROO. 528, 529 
224 JAMECO ELECTR. 540, Sol 1 
225 JOR MICRODEVICES 534, 535 
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227 KA.OAK PRODUCTS 349 
450 KEELE CODES LTO. 443 
228 KEAN PUBLISHING 18 
229 KERN PUB LISH.ING 19 
230 KIT 80 INC. 504 
231 K IT 80 INC. 518 
232 KRAMER SYS INT'L. 433 
233 LA.BORA.TORY MlCROSYS. 506 
234 LEADING EDGE PROO CHI 
235 LEHIGH VALLEY LOGIC INC. 431 
238 LEO ELECTRONICS 422 

LIFEBOAT ASSOC. 141 
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239 LNW RESEARCH 279 
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244 LYBEN COMP.SYS. 504 
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243 LYBEN COMP.SYS. 512 
447 MACROTECH COMP 18 
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468 MACROTECH INT'L 313 
469 MACROTECH INT'L 313 
248 MACROTRONICS 518 
247 MAGNETIC INFORMATION 522 
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251 MARYMAC INDUSTRIES 392 
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254 	 MCGRAW-HILL BOOK CO. 367 

MCGRAW·HILL RESEARCH 271 
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256 MEDIA DISTRIBUTING 416 

257 MEMORY MERCHANT 231 


35 MEMOTECH 163 
259 METAMORPHIC SYS.INC. 247 
260 METAVAN INC. 518 
118 METROTECH 291 
281 MFJ ENTERPRISES INC 142 
262 MICRO AGE COMP.STORE 41 
2e3 MICRO BUSINESS WORLD 3<13 
264 MICRO BUSH.ASSOC 510 
2M MICROCOM 1 73 
268 MICRO DEVELOPMENTS 248 
267 MICRO FOCUS 185 
2.1>8 MICRO MAGAZJ>jS •02 
269 MICAO MANAGE ENT SYS. 307 
456 MICRO MINT 182 
464 MICRO MINT 52.2 
271 MICRO PAINTER MRKTG 149 
272 MICRO PRO INT'L . 339 
273 MICRO.WORKS, THE 441 

274 MICRO-SPOT ELECTR. 504 

275 MICRODYNAMICS 508 

277 MICROHOUSE 222. 223 

278 MICROMAIL 254 

279 MICROSETIE INC. 512 

280 MICROSOFT !CP0) 87 
281 MICROSOFT CPO) 305 
282 MICROSTUF, INC. 209 
283 MICROTECH EXPORTS 427 
284 MIKOS346 
285 MILLER MICROCOMP.SERll. 43-6 
288 MILWAUKEE COMP.INC. 363 
287 MINI COMP.. SUPPLIERS 427 
268 MINI MICRO MART 317 
289 MOORE BUSN. FORMS 474 
290 MORROW OEStGNS 188, 169 
291 MOUNTAIN VIEW PRESS 357 
293 MPI 379 
294 MTl,INC. 4<10 
295 MULTI BUSN.COMP.INC. 428 
296 MULTITECH ELECTR.INC. 99 
297 NAT'l.•• GRAPHICS Of CO. 422 
298 NEBS 288 
299 NEC HOME ELECTR.USA 43 
300 NEC INFORMATION SYS. 381 
301 NEEC0397 
302 NET PROFtT COMP. 432 

303 ~~C~L~~GCORP 130 
30<I NEW GENERATtON SYS. 455 
305 NORPAK LIMITED 241 
308 NORTH STAR COMPUTERS 442 
307 	 NOVATION 403 

NRI SCHOOLS ELECTR.DIV. 353 
OASIS SYSTEMS 174 

JQ8 OlYMPIC SALES 445 

309 OMEGA SALES 415 

311 OPTIMAL TECHNOLOGY 418 

313 ORANGE MICRO 261 

314 ORYX SOFTW,.RE 212 

315 ORYX SOFTWARE 447 


OSBORNE COMPUTERS 359 
316 OSBORNEJMCGRAW·HILL 1157 
317 OSBORNE/MCGRAW-HILL 299 
318 OSM COMPUTER 51 

OWENS ASSOC. 228, 229, 243 
320 PAa'IC EXCHANGES422, 5(11. 510 
320 PAa'IC EXCHANGES514, 518, S3l 
325 PALOMAR COMP.EQUIP. 530, 531 
327 PAN AMERICAN ELEC INC. 443 
328 PANASONIC 59 
329 PC0 SYSTEMS INC. 124 

PERCOM DATA 7 

332 PERCOM DATA 1n 

333 PERCOM OAT A 177 

J3.4 PERCOM CATA 177 

335 PERSONAL COMP.SYS. '53 

336 PHASE ONE SYS.INC. 227 

337 PHONE I. INC. 338 

338 PICKLES & TROUT 218 


POPULAR COMPUTING 181 
POTOMAC MICRO·MAGlC 462 

339 PRACTICAL PEAIPH. 15 
340 PRACTICAL PERIPH. 199 
341 PRIORITY ONE 12, 13 
342 PRIORITY ONE 532, 533 
343 PROCESSOR NTERFACES INC. !ali 
344 PROFESSIONAL CATA SYS. 373 
345 PROGRAMS UNLTO. 504 
346 PROMETHEUS PROOUCTS 91 
348 PURCHASING AGENT, THE 386 
349 OUANTEX DIV. 293 
351 QUALITY SOFTWARE 325 
352 QUASAR DATA PROO.INC. 213 
353 OUCES 321 
354 a.JEST ELECTR. 515 
355 QUME CORI'. 151 
457 RACET COMPUTES 433 
458 RA.CET COMPUTES 433 
357 RA.010 SHACK CIV 
358 RANA SYSTEMS 122, 123 
359 RCA AMERICOM 468 
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292 RCA SOLID STATE 97 
360 RCE 429 
312 RED BARON COMP.PROO. 184, 11li 
361 REITH, WAL COTT ENG. 433 
3ii3 REMOTE EVOLUTIONARY 

COMP. 264 
364 RENAISSANCE TECHN , 2.20 
365 ROCKWELL INT'L 405 
455 RUPERT NE\IE INC. 239 
366 S C DIGIT AL 477 
454 S.P.C, TECH.INC. 304 

S.lOO INC 437 
367 SAGE COMP. TECH. 27 
368 SATURN SYSTEMS INC, 520 
369 SCIENTIFIC ENG. 508 
370 SCION CORPS 
371 SCITRONICS 435 
372 SCOTIA SOFTWARE 208 

SCOTTSDALE SYSTEMS 259 
373 SCA ELECTR. 500 
374 SEAITLE COMP PRODS 327 
375 SEIKO·SHA CORP. 37 
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377 SHAPE INC. 420 
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386 SOURCE TELECOMP.CORP. 285 
387 STANDARD SFTW.CORP. 160 
388 STATE Of ALABAMA 159 
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390 STELLA TION TWO 439 
391 STRAWBERRY TREE COMP, 441 
392 STRICTLY SOFTWARE 195 
393 STROBE 121 

SUBARU OF AMERICA 421 
394 SUBLOGIC 190 
395 SUNTRONICS 518 
396 SUPERSOFT 32, 33 
397 SYBEX 125 
398 SYNCOM 128 
399 SYSTEM SOLUTIONS 514 
400 SYSTEMED 516 
401 SYSTEMS GROUP, THE 29 
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410 TELEVIDEO INC 104, 105 
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415 TRANSNET CORP. 443 
416 TRAXX COMP.CORP. 217 
417 TRJSTAR DATA SYS. 278 
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421 UNISOURCE ELECTR.INC 260 
422 UNIVERSAL INFO.SYS. 516 
423 VAN DATA 455 
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424 	 VECTOR ELECTR. 138 
425 	 VECTOR GRAPHICS 79 
426 	 VERBATIM CORP 75 
427 	 \llDEX 21 
428 	 VISIBLE COMP.SUPPLY 463 

\llSICORP INC. 249 

429 \llSTA COMPUTER CO 93 


VA DATA 45 

430 VYNET CORP. 270 

431 WALKER,WILLIAM 518 

432 WARNER ROBINS AFB 308 

43.3 	 WASHINGTON COMP.SER\/, 517 


WESTICO INC. 204, 205, 512 

WHITESMITHS L TO 269 

WICAT SYSTEMS 31 


434 Wll.OFlRE PUBLISHING 40< 

435 WILOHARE COMP.SYS. 399 
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438 WINTEK CORP_ 506 

439 WINTERHAlTEA & ASSOC. 420 

437 WRJTEWRIITER 375 

440 X COMP 47 

441 XAVAX CORP. 438 

442 XEOEX CORP. 244, 245 

443 zoeex 1a1 
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On the new. slicked-up. 
rnmmed-downStarwrncr F-10. 

ll 's C lcoh's lacestgenera­
tton of lcttcr-qual1cy primers. 

It cranks out !lawless copy 
at 40 cps; and its full 15" 
carriage lets it do uble in brass 
ior boch lerrcr processing and 
business apphcauons. '!bu 
can plug ll mm almost any 
micro o n che ma rke t !serial or 
parallcU simply by plugging 11 
m. And then make it keep on 
trucking with inexpensive. 
easi ly available D1ablo com­

pauble daisy wheels and 
ribbons. 

In its serial mode. 11 can 
pnm just about anything 
[mcludlng boldface. under­
lines. subscripts and supe· 
scnptsL and snap the cam;ige 
back to start the next line 
in less than a second In ns 
line mode. it pnnts m both 
directions. ro: even faster 
throughput. 

IWhde making about as 
much noise as a car w;ilktng 
on Klccncx.t 

Ir's a nice, portable 30 
pounds-about 10 pounds 

lighter chan the Starwn:crs 
before 1t. And it scands 
exaccly as call lor precisely as 
smalll as a dollar bill. 

Speaking of which. 
lnm:d1bfy. the Scarwritcr F-10 

sells ror about the sa me 
prcpostcrous~y low price as 
its predecessors. Which 1s to 
Sdy. abouc $800 less lhan a lot 
of ocher primers lhat don"1 
even come close ro measur­
ing up. Or even bener. .. 

M easuring down 

Dtsmbuced Exc/1.1· 
sively by leading 
Edge Producrs. loc .. 
225 Turnpike Street, 
C.anton, Massachu· 
seus 02021. Call: toll· 
free J-800-343-0833: 
er m Massachuseus 
call col/ea 1617/ 
828./3150. Telex 
951-624. 

LEADING 
EDGE. 

Circle 234 on Inquiry card. 



I Go from 16K to 48K Memory
I Add RS-232-C Interface
I Or Get It All with Our ‘2495

Model III Desktop Computer

A Fladio Shack Model III is a
versatile, self-contained computer
that can grow with you. Whether
you're a beginner or apr0,there’s one
that fits your budget and intended
use. And features you'd expectto pay
extra for are standard on Model III.
The built-in "extras". Our ‘999
system includes: a 65-key keyboard
with 12-key data pad, a 12"
highresolution monitor, and a parallel
printer interface.
You get much more, including 16K
memory, powerful Model III BASlC
language, 500 and 1500 baud
cassette operation, 16 linesof64 or 32
upper and lower case characters,
repeating keys, special graphics
characters, program editor and real
time clock.
Model III is ready for a wide range of
professional and personal uses.
Choose from our large library of
user-proven programs or develop
yourown applications in easy-to-learn
BASIC. Just add a cassette recorder
to store and run programs
and data. Cat. No. 26-1062. ‘999

Choose our professional Model III
Desktop Computer for more sophis-
ticated applications. You get the
same basic features as the smaller
model, but with 48K internal memory,
two built-in double-density mini disk
drives for 368K of program and data
storage and a built-in HS-232 Serial
interface to communicate with other
computers using an optional tele-
phone coupler, like our new Modem II
(right). Our powerful disk operating
system (TRSOOS) is included along
with an expanded Disk BASIC
language. And we have optional pro-
gramming languages to meet spe-
cific needs-choose from COBOL,
Assembler, Compiler BASIC and
FORTRAN. And of course the small-
est Model IIIcan be upgraded to this
top of the Model III line.
Cat. No. 26-rose. ‘2495
Get a "hands-on" demonstration
of theTRS-80 Model III today at more
than 240 Radio Shack Computer
Centers and 6200 Fladio Shack
stores and participating dealers na-
tionwide. Ask about our service and
leasing plans, too.

Eflfilr-we

4

ff;-8' _

. ‘L’ VP

Connects Directly to Phone Line
And Any RS-232-Equipped TRS-80
Now your TFiS-80 can access and
transfer data by telephone. Program
the Modem II to dial and answer, re-
celve and transmit, even hang-up.
300 baud. FCC registered.
Cat No. 26-1 113. ‘249

F| Send me a free TRS-80 catalog.
I Mail To: Radio Shack

Dept. B2-A-130
1300 One Tandy Center
Fort Worth, TX 76102

NAME

COMPANY

® 1 ADDRESSg 
| QTY _

STATE ,, ZIP|
The biggest name in little computers" '-----R;a;;;5;a-va—';----

A DIVISION or TANDY coeponxnow incfividuefistores 33¢ dsyalers.
Send for a THS-80 computer catalog. includes a cime 357 0,, q,,qu|,y cam
lull line oi Hadlo Shack computers ant. ::~~tware.

l____.___.-4______.l
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