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If you'c  
cessor,  

system you  
required r  
Introduction to W6tf  
$12.95, contains ovtlr  
understand information q  
cessor can do for you.bpwto .  
of system best fits your  
step guide on how to use a Wll'll ptoce -.  
"This book .. . takes atough, r.onteraporary  
subject, crucial to every buslneu • !fler, and  
renders it comprehensible." SeatttOluslnris  
Journal 
"For anyone wondering what e word processor 
is, . .. or even remotely considering baying one, 
this is avery important book:'TheANanta Journal 

Introduction to WordStar™ by Arthur Naiman, 
______ STATE __ZIP ___$8.95. Learn how easy It is to use WordStar. to­

day's most popular and powerful word process­ MAIL TO: SVBEX Inc.ing program. Get off to asmooth start with this .._SYBEX 2344 Sixth st., Dept. c-1
clear, complete reference manual which teaches " Berk1l1v. CA 94710you the program . step-by-step . You'll learn how 
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Items Reviewed 
Ashton-Tate 
9929 Jefferson 
Los Angeles, CA 90230 

WRITE 
(Writers' Really Incredible Text Editor 

for terminals) $395 

Aspen Software Company 
POB 339 
Tijeras, NM 87059 

Proofreader and Grammatik (combined) 
IBM Personal Computer $250 
TRS-80 Model I or III $139 
TRS-80 Model II $179 

CompuPro/Godbout 
Oakland Airport, CA 94614 

M-Drive 
128Kmemory $1590 
256Kmemory $3100 

Digital Research 

POB 579 

Pacific Grove, CA 93950 


Pascal-MT+ 5.5 system $350 
CB-801.1 $500 

IBM 

Information Systems Division 

Entry Systems Business 

POB 1328 

Boca Raton, FL 33432 


IBM Personal Computer $1600 

Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 

BDS C Compiler $150 

Microsoft 
400 108th Ave. NE 
Suite 200 
Bellevue, WA 98004 

BASCOM BASIC Compiler 
CP/M and Apple $395 

Oasis Systems 
2765 Reynard Way 
San Diego, CA 92103 

The Word $75 

Osborne Computer Corporation 
26500 Corporate Ave. 
Hayward, CA 94545 

Osbornel $1795 

Sorcim Corporation 
405 Aldo Ave. 
Santa Clara, CA 95050 

Pascal-M $395 

T elevideo Systems Inc. 
1170 Morse Ave. 
Sunnyvale, CA 94086 

Televideo 950 $1195 

Whitesmiths Ltd. 
POB 1132 
Ansonia Station 
New York, NY 10023 

C compiler for CP/M $750 

Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 

Utility Disk ·one 
(including FIND) $32.50 

Pascal Primer $50 

with Grogono's Programming 
in Pascal and Kernighan and 
Plauger's So f tware Tools in Pascal $90 

with both books and Sorcim's 
Pascal-M compiler $350 

with both books and Digital 
Research's Pascal-MT+ 
compiler $425 

Books Reviewed 
Software Tools in Pascal 
by Brian W. Kernighan and P. J. Plauger, 
Reading, MA: Addison-Wesley Publishing 
Company, 1981. $15.95 

Programming in Pascal by 
Peter Grogono, Reading, MA: Addison-
Wesley Publishing Company, 1980 $15.95 

Grammatik. Proofreader is another 
spelling program. It's not very good, 
compared to the best; it's certainly not 
up to Spellguard's standards of perfor­
mance as far as convenience. 

For one thing, the Aspen spelling 
checker doesn't know about dot com­
mands: that is, whereas the best spell­
ing programs know that a line begin­
ning with a period is a command line 
and contains words to be ignored, 
Proofreader faithfully offers all my for­
matting commands as candidate mis­
spelled words. It's also quite slow, even 
on the 8085 at 6 MHz. 

What makes the Aspen program 
unique is Grammatik, which is an at­
tempt to teach a computer elementary 
rules of grammar. Grammatik is an in­
tegral part of Proofreader and is in­
voked from within that program. It 
first makes a table of words by frequen­
cy (just as The Word does); the idea 
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here is to let you see if you've over­
worked any words. Then it looks for 
"grammatical errors." 

Now, no program yet written actual­
ly understands English grammar; cer­
tainly none that work on 8-bit micro­
computers can. Grammatik can look 
for strange errors, such as doubled 
words ("the the") and STicky SHift 
KEy (more than one letter capitalized in 
a word). It makes sure that the first let ­
ter of each sentence (defined as the 
word following a period; be wary of 
abbreviations) is capitalized . It can find 
misplaced or unbalanced quotation 
marks, and it can look at a table of trite 
and overworked phrases that are best 
avoided and indicate them on the 
screen. In other words, it's useful if 
your work has to do with words. I've 
been using it since it arrived with no 
regrets. 

Proofreader is apparently available 

without Grammatik; I wouldn't recom­
mend getting Proofreader alone. There 
are much better spelling programs. I'm 
not sure that Grammatik will work 
without Proofreader, which com­
promises its value. So it goes. 

Integrity and High Speed 
We now have four major computers: 

Ezekial, my five-year-old Cromemco 
Z-2 Z80; the Osborne; the Godbout 
8085 /88; and Alex's CCS (California 
Computer Systems) Z80. There's also 
Dr. Stefan Possony's CCS in Palo Alto, 
California, and we have a cousinly 
relationship with the L-5 Society, 
which has installed a Godbout . 

Amazingly, we're happy with all of 
them. The Osborne, just at the mo­
ment, is in the shop; we got one of the 
really early ones made before they 
shook the bugs out of it. The dealer to 
whom Alex took it doesn't know that I 
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First, the IBM Personal Computer, 
The Next Step ... 

Tecmar 
The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer. 

Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 

SYSTEM EXPANSION with a comp· 
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com· 
plements the IBM system. 

MEMORY EXPANSION in 64K 
128K, 192K and 256K Byte incre· 
ments of Dynamic RAM with parity. 
32K Bytes of Static RAM, 32K Bytes 
of CMOS RAM with battery backup, or 
up to 128K Bytes of Read Only 
Memory. 

PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board, or a Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabulary in ROM 
and phoneme speech generation, 
even a BSR Xl O'" device controller 
for lights and appliances. 

DISK EXPANSION through the addition of a five or ten megabyte 
Winchester disk. The disk options come enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 

FUNCTIONAL EXPANSION is also available with TECMAR 
Speed Disk'" and print Spooling Software that give new 
functionality to memory options. 

UNMATCHED EXPANSION for the serious IBM Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTERLAND stores. and other 
fine computer retailers nationwide. 

LABORATORY /INDUSTRIAL EX­
PANSION through an IEEE 488 
interface, the Lab Tender with an 8 bit 
A/D and D/A, or the Lab Master for 
12 bit A/D and D/A, a two axis 
Stepper Motor Controller, or the Parallel 
Digital-In/Digital-Out Base 
B o a r d '" , V i d e o D i g i t i z a t i o n 
with Video VanGogh'". 

DEVELOPMENT EXPANSION using 
an E +EEPROM programmer, Proto· 
zoa prototyping boards or a TECMAR 
Extender card. 

NEW PRODUCTS are currently un· 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet. If 
you have an need for a new product 
for the IBM Personal Computer, and 
would like to ask us about it, give a 
call on our Product Input Hotline at 
(216) 464-8317. 

For IBM Personal Computer Expansion, TAKE THE NEXT STEP ... 

PERSONAL COMPUTER PRODUCTS DMSJON 
23600 Mercantile Road, Cleveland, Ohio 44122 
Telephone: (216) 464-7410 Telex: 241735Tecmar Inc. 



got mine direct from Adam Osborne or 
that I'm going to write a review. As far 
as he's concerned he's got an early 
model, well past its warranty date, but 
with an early main board known to be 
defective. And he's having it fixed. 
There is, it seems, a directive from 
Osborne headquarters covering such 
cases. Consequently, they're installing 
completely new electronics, at no cost. 
And, I hasten to add, the Osborne you 

can buy now comes already with the 
newly designed board. 

So, where does this put Osborne? As 
one of those companies that uses its 
customers as its quality-control depart­
ment? No. There is, after all, one 
company around with a prodigious 
reputation for delivering DOA equip­
ment (that is, equipment dead on ar­
rival) and doing nothing at all about 
the problems. It hasn't redesigned 

Multiperipherals 

For 


Your Multibus 


Need large disk capacity for your Multibus system? Xylogics has what 
you need. 

Multi Disks 
• CDCHawk(10MB) 
• CDC cartridge modules (32-96 MB) 
• CDC storage modules (80-300 MB) 
• CDC Lark (8 MB/8 MB) 
• BASF (24 MB) 
• NEC (20-80 MB) 

Multi lnterfaces 
Choice of Xylogics Peripheral 
Processors for either storage 
module or Diablo 44B interface. 

Multi Benefits 
• Bit-slice control technology 
• 	 Compatible with INTEL, NATIONAL 

80/20, 86/ 12 
• 	 SMD configurations of up to four 

drives in any mix of storage capacities 
• Fast delivery 
• Low prices 

U.S. Headquarters: 144 Middlesex Tnpk., Burlington, MA 01803 Tel : (617) 272-8140 (TWX 710-332-0262) 
European Headquarters: 46-48 High St., Slough, Berks Sl11ES U.K. Tel : (0753) 78921; Telex 847978 

anything, nor has it made contact with 
all its dealers to tell them how to handle 
the problems. It just goes on buying 
advertising. 

Osborne, on the other hand, ob­
viously wants to make his customers 
happy . He keeps sending software up­
dates, for example; and when he finds a 
design defect in his early models, he 
eats the cost of updating them. So, 
sure, it would have been better if there 
hadn't been problems with the first 
three hundred machines delivered; but 
that was, after all, a fairly small 
number, and Lord knows Adam 
Osborne has worked prodigiously to 
rectify any early problems. 

And until the flaw showed up, as 
mentioned above, the Osborne per­
formed more than satisfactorily. We've 
amazed a lot of friends with it. And 
we've now got it talking to our other 
machines, so that we can put programs 
in it and get text out. I use it at all my 
meetings and conferences, and I've 
missed it the past few days that it was 
gone. 

Then there's the Godbout 8085/88: 
built like a Mack truck and every bit as 
reliable; the only thing to report about 
its operations is that there's nothing to 
report. 

We do have a new feature, though. 
We've just installed Bill Godbout's 
M-Drive, which is a way of fooling 
your computer programs into thinking 
that a lot of extra memory (in our case 
512K) is a disk drive; and you can't 
believe how fast that runs. Compila­
tions and assemblies are nearly instan­
taneous. Of course the data isn't saved 
that way; if the power goes off, you've 
lost it. But for compilations and the 
like, who cares? Compile once with 
M-Drive, and if it compiles without er­
rors, save it on disk. If there are errors, 
you get the result instantly and can fix 
things. 

I wouldn't recommend M-drive for 
people primarily concerned with text 
and creative writing because they'll 
mostly be concerned with preservation 
of their output. I, for instance, want to 
see a copy of my text disks in a box on 
the other side of the room before I'm 
completely satisfied. But for program­
mers with frequent test compilations 
and the like, the Godbout M-Drive is a 
real godsend. • 
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Clad @ssOB Progrmn.s 

Ron .Jettr;es and 
Glen Fisher 

An 
Introduction 

To Microcomputers: Volume 0­
The Beginner's Book, Third Edition 

by Adam Osborne and David Bunnell 
One of our most popular titles.Volume 0 has been expanded and 
revised to include new sections on software and communica­
tions. Written for the complete novice, this book introduces the 
construction and operation of microcomputers. Paper $12.50 

6502 Assembly Language Subroutines 
by Lance Leventhal and Winthrop Saville 

This book includes over 50 indispensible, ready-to-use subrou­
tines. A boon to every 6502 programmer, it will save hours of 
programming time. Includes array, bit and string manipulation, 
sorting and searching operations, much more. Paper $12.99 

Assembly Language Programming for the 
Apple nm 

by Robert Mottola 
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 f1iendly approach, the author explains the history and 
uses of FORTH, as well as how to program to an intermediate 
level. Includes notes on logical extensions and alterations to the 
current standard FORTH syntax. Paper $14.95. 

Your 
Atari®Computer: 

A Guide to Atari®400/800™ 
Personal computers 

by Lon Poole with Martin McNiff and 
Steven Cook 

lfmrAfan® Computer 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 pi inters. The reader can also learn to program in 
Atari® BASIC. Paper $16.95. 

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 familiar with their rights 
to take "commercial" ideas to new jobs or start competing busi­
nesses without being sued. Cloth $19.95. 

A User Guide to the UNIX™ System 
by Rebecca Thomas and Jean Yates 

Designed to ease the novice through the difficult learning stages, 
this volume is also an excellent reference for those already famil­
iar with the UNIXTM operating system. Computer-side tutorials 
teach forty basic commands plus there's a list of UNIXTM system 
resources, and a bibilography for further study. Paper $15.99. 

VisiCalc®: Home and Office Companion 
by David M. Castlewitz and Lawrence 

Chisausky with Patricia Kronberg. 
IJlustrated by L. D. Chukman 

Contains 50 models that can be used immediately for personal 
and business applications. Provides models for loans and invest­
ments, advertising and sales, inventory control, personnel, 
household aids and more. Designed to accomodate most micros 
and every version of the VisiCalc® program. Paper $15.99. 

Now at your dealer, or write Osborne/McGraw-Hill, 630 Bancroft Way, Berkeley, CA 94710. 

Phone orders: CALL TOLL FREE 800-227-2895. In California call 415-548-2805. Canadian orders 


contact L.A. Varah (416) 561-9311, McGraw-Hill-Ryerson (416) 293-1911. 


Osborne/McGraw-Hill ~~~ 
Atari1114Q0/8QOH1 are trademarks of Ata ri, Inc. PETTM is a trademark of Commodore Business Machines. Inc. CU RSQRT:-.1 is a trademark of The Code Works. UnixT:-.1 is a trademark of Bell 
Laboratories. Apple 11~ is a registered trademark of Apple Computer, In c. Vi siCalc~ is a registered trademark of Vis iCorp. 
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The Atari Tutorial 

Part 10: Human Engineering 

The interaction between the computer and its human user is 
easily the most important-and most often neglected-aspect of 

commercial software. 

The Atari home computer is first 
and foremost a consumer computer, 
being designed to make it easy for 
people to use. Many of the hardware 
features protect the consumer from 
inadvertent errors. Because the 
average consumer is unfamiliar with 
the conventions and traditions of the 
computer world, software should 
reflect an equal concern for the con­
sumer. If a program is understand­
able, it will be used correctly most of 
the time. Occasionally, a user will be 
careless and make mistakes. It is the 
programmer's responsibility to pro­
tect the user from as many mistakes 
as possible. 

Human engineering refers to the in­
teraction between the design of tools 
and the resulting ease of use by peo­
ple. The current state of human engi­
neering found in personal computer 
software is dismal. Many programs 

This article appears in slightly different 
farm in De Re Atari, published by Atari 
Inc., and is reproduced with its express 
pennission. De Re Atari is available from 
the Atari Program Exchange, 155 Moffett 
Park Dr., POB 427, Sunnyvale, CA 
94086. 
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Chris Crawford 

Atari Inc. 


1265 Borregas Ave. 

POB 427 

Sunnyvale, CA 94086 

being sold contain atrocious design 
decisions that reflect unawareness of 
human engineering. Although the 
worst offenders are written by 
amateur programmers, even software 
written at some of the largest firms 
shows occasional lapses in this 
respect. 

Can you Imagine 
what Star Raiders 

would be llke 
without animation? 

Human engineering is an art, not a 
science. It demands great technical 
skill, but it also requires insight and 
sensitivity. As such, it is a highly sub­
jective field devoid of absolutes. 
Since this article is the work of one 
hand, it betrays the subjectivity of its 
author. A full treatment of the many 
opinions on the subject would be 
both lengthy and confusing. I 
therefore chose the simpler and more 
pleasant task of presenting only my 
own point of view, giving appropri­
ate lip service to the most serious ob­
jections. The result is contradictory 
enough to satisfy even the most 
academic of readers. 

The Computer as a Sentient Being 
An instructive way of viewing the 

problem of human engineering is to 
cast the programmer as a sorcerer 
who conjures up an intelligent being, 
a homunculus, within the innards of 
the computer. This creature lacks 
physical embodiment but possesses 
intellectual traits-specifically, the 
ability to process and organize infor­
mation. Although the user of the pro­
gram enters into a relationship with 
this homunculus, these two sentient 
beings think differently. The human's 
thought patterns are associative, in­
tegrative, and diffuse; the program's 
thought processes are direct, 
a!lalytical, and specific. These dif­
ferences are complementary and pro­
ductive because the homunculus does 
well what the human cannot. Unfor­
tunately, these differences also create 
a communications barrier between 
the user and the homunculus. They 
have much to say to each other 
because they are so different, but 
because they are different they cannot 
communicate well. 

The central aim of good program­
ming should therefore be to provide 
better communications between the 
user and the homunculus. Sad to say, 
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IT TAKES A HOT COMPUTER 
TO RUN NON-STOP IN A DEEP-FREEZE 
Smoke Signal's Chieftain™ computer series: 
The kind of tough reliability you need today 
on your business team. 

Chieftains are preferred by discerning buyers when extra performance has 
to be deli\'ered under less-than -ideal operaling conditions. The tracl1 record 
lhis romputer has acl1ieved in hundreds of demanding installations world· 
wide is proof thal a Ch ieftain can meet any challenge your business 
environment has to offer. 

Select from a family of field-proven systems. 

Chieftains range from floppies to this 5%-inch 
Winchester hard disk system with 20-megabyte 
tape streamer option. 
/I\ i1Vilil<1ble wilh the new 05·9 Level I and II. multi-user, UNIX rn111p<1rable 
oper;lling sy~tetn for 111ainl"ran1e-lihe perfonnance. 

6809-based Chieftains deliver six months of 
continuous operation at Arctic Circle 

Two C/1ie/lai11.~ accompa11ied a11 Adak research erpetlilio11 
d11ri11g I/re frigid wi11ler of 1981. The comp11ler5 {111/illed 
,1 vital .~upporl role /Or an earthquake pre.diclio11 study. 
In sub-zero tempe1at11re..o.;, rain ."inow, Ice and wind·driuen 

weeds a11d dust. l/1e e.\'tmordinary C/1ic/lai11s - supported 
by Smoke Sig11af '5 {aclory-ba.<ed staff - proved llley were 
up to t11c challc11gc. 

All Chieftains are so cost-effective and advanced, they obsolete most other systems 
available today at any price. 

Whether you select an upward-compatible 51/;- or 8-inch floppy disk system. nr 5 1A· or 8-inch hard disl1 co11finur<1tio11s or 1,. to 60-megabyte 
capacity. you 'll receive Chieftain 's widely acclaimed quality - plus v<1h1e that makes your dollar go a lot further. Smot\e Signal's huge software 
array begins at com prehen ~ i ve bu~ i 11e ~ programs. and expands into e oteric applic<1tions for rare and speci<1lized tasl;s. 

tlt> r c ·~ a sampling of t11e latest additions to t11e C11iellain l1ard disl1 computer systems thilt are destined to change the way you thinl1 <1bout data 

proces~ i nB: 

D TH[ CHl[fTAll'I 95W4 D TH[ CHl[fTAll'I 98Wl5 D TH[ CHl[fTAll'I 95XW4 D TH[ CHl[fTAll'I 9Wl5T20 
.\ .megabyte. s11.. inch Winche~ter IS-megabyte. S'A-inch Winchester 4-mcgabyte. 51-\ -inch Winchester IS-megabyte, S11i- i11ch Winchester 
wilh a 3GO·k llopµy disk drive with a I -megabyte fl.inch floppy with a 7SO-k octo-density lluppy with a 20-megabyte tape streamer 

disk drive disk drive 

WRITE OR CALL TODAY FOR DETAILS ON ntE TOTAL ClllEFrAIN SERIES . . . ANO ON OEALE"5t11P OPPORTUNITIES STILL AVAILABLE 

Smoke Signal Broadcasting • J/JJ6 Via Colinas. Westlake Village. CA 91362 • (213) 889-9340 

, -------------------------­
Title ______________________ 

Company ________ ___ _________ 

Address _____________________ 

CilY-------- - - ----------- ­

State __________ __ Zip ________ 

SMDEE SIGNAL 
Chieftain Computers 

For dealers only, circle 414 Telephone ( 

All other Inquiries, circle 415 




many programmers expend the 
greater part of their efforts on ex­
panding and improving the process­
ing power of their programs. This 
only heightens the tragedy by increas­
ing the intelligence of the homunculus 
while leaving him blind, deaf, and 
dumb. 

Today's personal computers have 
sufficient computing power to meet 
many of the average consumer's 
needs. The primary limiting factor is 
no longer clock speed or resident 
memory; the primary limiting factor 
is now the thin pipeline connecting 
our now-intelligent homunculus with 
his human user. Each can process in­
formation rapidly and efficiently; 
only the narrow pipeline between 
them slows down the interaction. 

Human-Machine Communication 
How can we widen the pipeline be­

tween the two thinkers? We must 
focus on the language with which 
they communicate. Like any lan­
guage, a man-machine language is re­

stricted by the physical means of ex­
pression available to the speakers. 
Because the computer and the human 
are physically different, their modes 
of expression are physically different. 
This forces us to create a language 
that is not symmetric (as human lan­
guages are). Instead, a man-machine 
language will have two very different 
channels: an input channel and an 
output channel. Just as we study 
human language by first studying the 
sounds that the human vocal tract 
can generate, we begin by examining 
the physical components of the man­
machine interface. 

Output (Computer to Human) 
Two primary output channels go 

from the computer to the user. The 
first is the television screen; the sec­
ond is the television speaker. For­
tunately, these are flexible devices 
that permit a broad range of expres­
sion. For the purposes of this article, 
it is better to discuss these devices in 
terms of the human point of view. Of 

ETHERNET 

and the 

S-100Bus 

Now, it's possible for any S-100 Bus Microcomputer to plug into the high speed, 
10 megabits per second ETHERNET local area network. The FILTABYTE S 2.0 
plugs into any standard S-100/IEEE 696 bus and allows the user to collect, from 
the ETHERNET, up to 8 or 32, two thousand byte message packets, back-to-back. 
• Available in either 16K or 64K dual ported memory• Memory may be used for 
data or program storage if not used for buffering • Polled or vectored interrupt 
modes available • Controller's address inserted automatically• 32 bit CRC • Meets 
DEC, INTEL, and XEROX ETHERNET specifications version 1.0 • Connects to 
ETHERNET using any transceiver which conforms to the ETHERNET specifica­
tion• $1,295 in OEM quantities 

1798 Technology Drive, San Jose, CA 95110 Perex, Inc. (408) 280-7566, TELEX: 171-647, TWX: 910-338-7067 

the two devices (screen and speaker), 
the display screen is easily the more 
expressive and powerful device. The 
human eye is a more finely developed 
device for gathering information than 
the human ear. An electrical engineer 
might say that the eye has more 
"bandwidth" than the ear-that is, it 
can interpret a far more complex in­
put stream. The eye can process three 
major forms of visual information: 
shapes, color, and animation. 

Shapes 
Shapes are an ideal means for pre­

senting information to the human 
eye. The human retina is especially 
adept at recognizing shapes. The 
most direct use of shapes is for the 
depiction of objects. If you want the 
program to tell the user about some­
thing, draw a picture of it. A picture 
is direct and immediately recogniz­
able. 

The second use of shapes is for 
symbols. Some concepts in the 
human lexicon defy direct depiction. 
Concepts like love, infinity, and 
direction cannot be shown with pic­
tures. They must instead be conveyed 
with symbols, such as a heart, a 
horizontal figure 8, or an arrow. 
These are a few of the many symbols 
we all recognize and use. Sometimes 
you can create an ad hoc symbol for 
limited use in your program. Most 
people can adapt to such a symbol 
quite readily. Although symbols are a 
compact way to express an idea, they 
should not be used in place of pictures 
unless compactness is essential. A 
symbol is an indirect expression; a 
picture is a direct expression. The pic­
ture conveys the idea more directly 
and more forcefully. 

The third and most common use of 
shapes is for text. A letter is an in­
direct symbol; we put letters together 
to form words. The language thereby 
produced is extremely rich in its ex­
pressive power. Truly it is said, "If 
you can't say it, you don't know it." 
This expressive power is gained at the 
price of extreme indirection. The 
word that expresses an idea has no 
sensory or emotional connection 
whatever with the idea itself. We are 
forced to carry out extensive mental 
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gymnastics to decipher the word. Of 
course, we do it so often that we have 
become quite fluent at translating 
strings of letters into ideas. We do not 
notice the effort. The important point 
is that the indirection detracts from 
the immediacy and forcefulness of the 
communication. 

One school of thought maintains 
that text is superior to graphics for 
communication purposes. The gist 
of the argument is that text en­
courages freer use of the reader's rich 
imagination, while graphic depiction 
of reality always falls short of our 

more information, provided in the 
form of graphics images, encourage 
even grander flights of imaginative 
fancy? An equal exercise of imagina­
tion with graphics should provide 
even greater results. 

The eye can process 
three major forms of 
vlsual Information: 
shapes, color, and 

animation. 

municates better than text. To some 
extent, the choice between graphics 
and text is a matter of taste, and the 
taste of the buying public has never 
been in doubt. Compare the populari­
ty of television with that of radio, or 
the popularity of movies with books. 
Graphics beats text easily. 

Color 
Color is another vehicle for con­

veying information. Since it is less 
powerful than shape, it normally 
plays a secondary role in visual 
presentations. I ts most frequent use is 
to differentiate between otherwise in­
distinguishable shapes. It also plays 
an important role in providing cues to 
the user. Good color can salvage an 
otherwise ambiguous shape. For 
example, a tree represented as a 
character must fit inside an 8- by 
8-pixel grid. The grid is too small to 
draw a recognizable tree . By coloring 
the tree green, however, the image 
becomes much easier to recognize . 
Color is also useful for attracting 
attention or signaling important 

imaginative expectations. This argu­
ment fails to convince me because it 
seems to arbitrarily draw a line be­
tween the user's need for information 
and the ability to supply information 
through the use of imagination . If the 
user has an active imagination, why 
is the program needed at all? Why 
doesn't the user simply imagine the 
entire program? Conversely, if a 
small amount of information pro­
vided in the form of text is the seed 
for the user's imagination, would not 

A more compelling argument for 
text is that its indirection allows it to 
pack a considerable amount of infor­
mation into a small space. The space 
constraints on any real communica­
tion make text's greater compactness 
valuable. Nevertheless, this does not 
make text superior to graphics; it 
simply makes text more economical. 
Graphics requires more space, time, 
memory, or money, but it also com-

PRODUCTS FOR YOUR RADIO SHACK 

~~"7~C l RCO PUTER~~~ 

~~ MICROTEXT COMMUNICATIONS VIA YOUR MODEM!*-**Now you can use your printer with your modem1 Your computer can be an 

intelligent printing terminal. Talk to timeshare services or to other personal 
computer s: print simultaneously through a second printer port: and re·display 
text stored in memory. Download text to Basic programs: dump to a cassette 
tape, or printer, or both. Microtext can be used with any printer or no printer at 
all. It features user·configurable duplex/parity for special applications. and can 
send any ASCII character. You 'II find many uses for this general purpose 
module' Available in ROMPACK , ready-to-use, for $59 .95. 

111111111111 1111~ GAMES 

Siar Blaster - Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game1 Available in ROMPACK : requires 16K. Price : $39.95 
Pac Attack - Try your hand at this challenging game by Computerware. with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Berserk - Have fun zapping robots with this Hi-Res game by Mark Data 
Products . Cassette requires 16K. Price: $24.95 
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K. Price: $19.95 each. 

SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Software Development System (SDSBOC) is a complete 6809 
editor, assembler and monitor psckag,9 contained in one Color Computer program 
pack! Vastly superior to RAM·basetl assemblers/editors, the SDS80C is non· 
volatile, meaning that if your application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for you r 
program. Since all three programs, editor, assembler and monitor are co-resident. 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 
The powerful screen-oriented Editor features finds, changes. moves. copys and 
much more. All keys have convenient auto repeat (typamatic). and since no line 
numbers are required, the full width of the screen may be used to generate we ll 
commented code. 
The Assembler features all of the following: complete 6809 instruction set: 
complete 6800 set supported for cross-assembly: conditional assembly; local 
labels: assembly to cassette tape or to memory: listing to screen or printer: and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor. It features examine/chance al 
m~mory or registers, cassette load and save, breakpoints and more. SOS'BOC 

ROMLESS PAK I ­ is an empty program pack capable of holding two 2716 or 
2732 EPRDMs, allowing you up to BK of program1The PC board inside comes 
with sockets installed. ready to go with the addition of your custom EPRDMs . 
Price: $24.95 
2-PASS DISASSEMBLER - with documentation package. 16K; cassette. BOC 
Disassembler Price: $49.95 
CBUG - Machine language monitor. CBUG Cassette Price: $29.95 
CBUG ON 2716 EPROM: Can plug into Romless Pak I. CBUG ROM Price: 
$39.95 
PARALLEL PRINTER INTERFACE - serial to parallel converter allows use of all 
standard parallel printers. PIBOC Price: $69.95 
Assembly language Programming, by Lance Leventhal. Price: $16.95 
MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 
experience) Price: $39.95 
PARTS & SERVICES: SAMs, 6809Es. RAMs , PIAs. Call for prices. 

WE SHIP FROM STOCK! ·~:.~O©~ ~ GOOD STUFF! Master Charge/Visa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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OMONITORS 


9" models with either 

When you're 
ready to 
stop playing 
around. 

Maybe your home TV was 
OK as a display when all you were 
concerned with was blasting 
Klingons. 

But if you spend more than 
a couple of hours in front of your 
TV screen, you'll start to pay the 
price in eyestrain. Maybe even 
headaches. 

It's not worth it. Not when 
you can get a Sanyo data moni­
tor that's specifically designed 
for long-term, day-in, day-out use. 

Compare display quality of a 
typical home TV ( left) with a 

Sanyo professional monitor (right ). 

Sanyo monitors have been 
the industry standard for as long 
as there's been a personal com­
puter industry-in fact they're 
recommended by computer 
dealers and manufacturers alike. 
That's because when you buy a 
Sanyo, you're not just getting a 
stripped-down TV set. You're 
getting a truly professional dis­
play system. 

Sanyo offers a complete 
selection of monitors for any ap­
plication. You can choose from 

white or easy-on-the-eyes green 
phosphors. Or a sleek new 12" 
model with a special antl-reflec­

tive screen (green or white), and 
an optional desk stand with ad­
justable tilt. If color graphics are 
your thing, check our 13" full­
color models-one with TV­
compatible video input, and a 
new ultra-h igh resolution RGB 

model for computers like the 
IBM, NEC and Apple Ill. 

Visit your computer 
dealer and find out how much 
better things look on a real, 
professional monitor from 
Sanyo. 

Anything less is just 
playing around. 

f)SANVO

Communicat ions Products Division 

Sanyo Electric Inc .. 1200 W Ar tesia Blvd., Compton, CA 90220 (213) 53 7-5830© 1982 Sanyo Electr ic, Inc 
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For Technical lnlo & in Wisconsin: 

715-848-2322 

~T .M.
\'T/i.
~•,Oryx
software 


What does the Oryx, an Afr ican antelope, have 

In common with rellable service? They are both 

almost ex tinct . 

Ory x Software wants to bring trustworthy ser ­

vice back to li fe. We're here to stay! 


GUARANTEED LOWEST PRICES! 

We will match any advertised price. 


Just show us the ad. 


ORDER TOLL FREE - Outside WI 
1-800-826-1589 

SOFTWARE 
APPLE 

Mailing List Program . . . . . . • . . . . . . . . . . . . 48. 


~~c~~t~~ti' 1 : : : : : : : : : : : : : : : : : : : : : : : : m 
Esllmator . . . . . . . . . • . • • . • • . . . • • • . . . 295. 
Magic Window . . . • • . . • . • • • • . . . . • . . . . 79. 
Vtstrend/Plot ....•. : . . . . • • . . . . • . . . . . 199. 
Vlsilerm . . . . . . . . • . . . . . . • . • . . • • • . . . 120. 
Supercatc .. . ... . .• ... . . ..•• . . • •... 269 . 
Locksmith 4.0 . . . . . . • • . • . . • • • . . . • . . . 99. 
Tax Preparer 'B2 ........ . .. •• .... • ... 127. 
Real Estate Analyzer ...•. . . . ..••... • ... 127. 
Creative Financing ... ..•• •. •• • •• .• .. . . 127. 
DB Master. . . . . . . . • . . . . • . . . 17 4. 
Micropro Wordstar ...• .... ...•...... . . 248. 
Context Connector . . . • • . . . . . • • • . . . • . . . 180. 
EasyWriler(Pro) .... . •• • • . . .• . . .. . ... 195. 
EasyMaller . . . . . . . • . • • • . . . . . • . . . . . . 160. 
Oatadex . .. . ..... . . • •.. . . . • . . .... . 249. 
Nevada Cobol ..... .. ..• • • . . ... • ..... 129. 
Vlslcalc 3.3 . . .• .. .•. . .. . • ... . ... . .. 159. 
Spellguard . . . . . . 239. 
PFS & Report . . . . . . . . . . . ..... , . . . . . BO. 
Systems plus Acct"g. Module . . . . . . . . • • . . . 425. 
Electronic 1, 2, 3 . . . . . . . . • . . . • • . . 39. 
Wizardry . . . . . . . . . . . . . • . . . • . . . • . 42. 
Appl• Panic . . . . . . . . . . . . . • . • • . • . . . . . 25. 
Subloglc Flight Simulator . . . . • • • . . . • . . . . . 28. 
Micropalnlar . . . . . . . . . . • . . . • . . . • . . . 34. 
Zork II . . . . . . . . . . . . . . . . . • . . . . • • • . . 33. 
Edu-ware ....... . . , . . . . . . • . . . . • . . . 35. 
Raster Blaster . . . . . • . • . . . . • • . . . . • . . . 25. 
lnlnl. Grd. Prix .. .. . . •. . .. .•• • .. , • , . . 26. 
Graphic Software . . . . . • • . . . . . • • . . . • . . . 19. 
Logic Simulator . ... . . . • ... .. •. . •. ... . 135. 
ANO MANY MORE! 


CP/M 

Word Processor I . . . . • • • . • • . . . • . . . . . . . 425. 

Mall Management . • . . • • . . . . . . . • . . . . . . 250. 

Mallmarge . . ... ..•.. , . . . . . . . • . . . . . 90. 

Spailslar . . . . . . . . . . . • • . . . . • • • . . . . . 169. 

Suparsort II .. .. .•..... .• • • ..• .• .... 159. 

Mlcroplan Basic . . . . . . • . . • • • . . 419. 

Micro Pro Wordstar . . .•.... •. ....•.... 297. 

ANO MANY MORE! 


Others tor 

CBM. NEC. ATARI. IBM, ETC ... 


Prices valid lor stock on hand 

and subject lo change without notice. 


Write for our FREE catalog. 
For Peripherals 

see our other ad, page 456 

Please: 
• Wisconsin residents · add 4 % sales tax 
• Add $2.50 l or sh ipp ing per software and 

small item. Call regarding others. 

We Welcome: 


• Visa, Mastarcharge - (Add 4%) 
• Checks (A llow 1-2 weeks for clearing) 
•COO (Add $1 .50 per shipment) 

y 
Ory• Software ·•205 Scott St. , Dept. BB 

P.O. Box 1961 • Wausau. WI 54401 ~., 
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material. Hot colors attract attention. 
Finally, use of color enhances the 
aesthetic appeal of any program. 
Colored images are more pleasing to 
look at than black-and-white images. 

Hard-boiled programmers may 
question the relevance of aesthetic 
considerations to communications. 
The obvious attention to the design of 
highway advertising billboards and 
television commercials indicates the 
importance our culture attaches to 
the aesthetic aspect of communica­
tion. These carefully planned and 
very expensive ads are little more 
than exquisite aesthetic trappings 
(skin, glitter, and chrome) wrapped 
around a corporate logo. 

Animation 
I use the term animation here to 

designate any change in the display. 
Animation includes colors or shapes 
that change, moving foreground ob­
jects, or a moving background pat­

. tern. Animation's primary value is 
for showing dynamic processes. In­
deed, graphics animation is the only 
way to successfully present highly ac­
tive events. The value of animation is 
best demonstrated by a game like Star 
Raiders. Can you imagine what the 
game would be like without anima­
tion? For that matter, can you imag­
ine what it would be like in pure text? 

The value of animation extends far 
beyond games. Animation allows the 
designer to show dynamic, changing 
events clearly. The ability to do 
animation is one of the major advan­
tages that computers have over 
paper-and-ink as an information 
technology. Animation is very 
powerful in sensory terms. The 
human eye is organized to respond 
strongly to changes in the visual field. 
Animation attracts the eye's atten­
tion. 

Finally, animation increases the 
energy level of the program, conse­
quently increasing the user's emo­
tional involvement. Many program 
failures are due to user failures, which 
in turn can be traced to user inatten­
tiveness . If you want the user's atten­
tion, you've got to jump up and 
down. 

Sound 
Graphics images must be looked at 

to have effect. Sound can reach a 
user's ears even when the user is not 
paying direct attention to the video 
display. Sound therefore has great 
value as an annunciator or warning 
cue . A wide variety of beeps, tones, 
and grunts can be used to signal feed­
back to the user. Correct actions can 
be answered with a pleasant bell tone. 
Warning conditions can be noted 
with a honk. 

Sound has a second use: providing 
realistic sound effects. Quality sound 
effects greatly add to the impact of a 
program because the sound provides 
a second channel of information flow 
that is effective even when the user is 
overlooking the visual component of 
the program. 

Sound is ill-suited for conveying 
straight factual information; most 
people do not have the aural acuity to 
distinguish fine tone differences. 
Sound is much more effective for con­
veying emotional states or responses . 
People associate many sounds with 
emotional states. A descending se­
quence of notes implies deteriorating 
circumstances. An explosive sound 
denotes destruction. A fanfare an­
nounces an important arrival. Cer­
tain note sequences from widely 
recognized popular songs are im­
mediately associated with particular 
feelings. For example, in Energy 
Czar, a dirge indicates that the user's 
energy mismanagement has ruined 
America's energy situation; a frag­
ment of "Happy Days Are Here 
Again" indicates success. 

Input (Human to Computer) 
Three input devices are most com­

monly used with the Atari 400/ 800 
home computer: the keyboard, 
paddles, and joystick. 

The keyboard is easily the most 
powerful input device available to the 
designer, with more than SO direct 
keystrokes immediately available . 
Use of the Control and Shift keys 
more than doubles the number of dis­
tinguishable entries possible. The 
Caps/Lowr and Atari keys extend the 
expressive range of the keyboard 
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even further. Thus, with a single key­
stroke, the user can designate one of 
125 commands. A pair of keystrokes 
can address more than 15,000 selec­
tions. Obviously, this device is very 
expressive; it can easily handle the 
communications needs of any pro­
gram. For this reason, the keyboard is 
the input device of choice among pro­
grammers . 

While the strengths of the key­
board are undeniable, its weaknesses 
are seldom recognized. Its first 
weakness is that few people know 
how to use it well . Programmers use 
keyboards heavily in their daily 
work; consequently, they are fast 
typists. The average consumer, 
however, is not too comfortable with 
a keyboard, which can lead to many 
wrong keys being pressed . The very 
existence of all those keys, and the 
knowledge that one must press the 
correct key, is itself intimidating to 
many people. 

A second weakness of the key­
board is its indirection. It is very dif­
ficult to attach direct meaning to a 

multiuser 

WICAT system 1so 

The WICAT 150-WS set a new 
standard of price/performance with 
its 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 mult iple 
copies . Backround processing can 
be initiated. 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. 

keyboard because it has no obvious 
emotional or sensory significance. 
The new user has great difficulty 
relating to it. All work with the 
keyboard is symbolic, using buttons 
marked with symbols that are as­
signed meaning by the circumstances. 
The nested indirection of this can be 
most confusing to the beginner. 
Keyboards also suffer from their 
natural association with text displays; 
I have already discussed the 
weaknesses of text as a medium for 
information transfer. 

Another property of the keyboard 
that the designer must keep in mind is 
its digital nature. The keyboard is 
digital both in selection and in time 
(i.e., keyboard input is divided into 
keystrokes, and only one keystroke 
can be entered at a time). This pro­
vides some protection against errors. 
Because keystroke reading over time 
is not continuous but digital, the 
keyboard is not well suited to real­
time applications. Since humans are 
real-time creatures , this is a 
weakness. The designer must realize 

•$9450 
WICAT System 150-WS (single user) 

Motorola 68000. terminal. 10M B Winchester. 
960KB floppy, 256K memory. 1 pa ralle l and 2 serial 
ports. sys tem soflware .. ..... , ...... . •.. $9450 

WICAT SYSTEM 150-3 (three user) 
Motorola 68000. terminal, 1DMB Winches ter. 
960KB floppy. 256K memory , memory manage­
ment. 1 parallel and 2 serial port s, syslem 
software ... . . .... . $10850 

WICA T SYSTEM 150-6 (six users) 
Molorola 68000. terminal. 10MB Winchest er. 
960KB floppy, 512K memory. memor y manage­
ment, 5 ser ial and 1 parallel ports, system 
software ... . ... , . , ...... . . $12850 

~TM Concu rrent™corporation 

~ 1870 Madison Road Cincinnati, Ohio 45206 

that use of the keyboard will lengthen 
the distance from real-time interac­
tion with the user. 

Paddles 
Paddles are the only true analog in­

put devices readily available for the 
system. As such, they suffer from the 
standard problem all analog input 
devices share: the requirement that 
the user make precise settings to get a 
result. Their angular resolution is 
poor, and thermal effects produce 
slightly fluctuating readings in even 
an untouched paddle. 

The primary value of paddles is 
twofold. First, they are well suited 
for choosing values of a one­
dimensional variable. People can 
readily absorb the idea that the pad­
dle sweeps through all values and that 
pressing the trigger makes the selec­
tion known. Second, the user can 
sweep from one end of the spectrum 
to the other with a twist of the dial, 
which makes the entire spectrum of 
values immediately accessible. 

An important factor in the use of 
paddles is the creation of a closed in­
put/ output loop . In most input pro­
cesses, it is desirable to echo inputs to 
the screen so that the user can verify 
the input that was entered . This echo­
ing process creates a closed in­
put/output loop. Information travels 
from the user to the input device 
(paddles) to the computer, then back 
through the video display to the user. 
Because it is difficult for the user to 
verify the position to which the pad­
dle has been set, it is essential that the 
program echo the paddle input. 

Any set of inputs that can be mean­
ingfully placed along a linear se­
quence can be addressed with a pad­
dle. For example, menus can be ad­
dressed with a paddle. The sequence 
is from the top of the menu to the bot­
tom. It is quite possible (but entirely 
unreasonable) to substitute a paddle 
for a keyboard. The paddle could 
sweep through the letters of the 
alphabet, with the current letter being 
addressed shown on the screen. Press­
ing the paddle trigger would then 
select the letter. While this scheme 
would not produce any typing speed 
records, it could be useful for 
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SPEC /Al • SPECIAL OF THE MO NTH • SPECIAL OF THE MONTH • SPECIAL At Consumer Computers we're experts in charges on prepaid cash orders (with 
destinations In the continental US). We ac· 
cept major credit cards for your conve­
nience. If the product you receive is defec­
tive, even up to 30 days after you purchase 
It, we 'll repair or replace it and pay for ship · 
ping back lo you . 

16K RAMBOARD 
the business of selling computer products 

~ ~~t"~~:y ~:~:;:eb~~~~~c~~ea~! t~!t!:~,d~~~ 
for Apple II 
Computers 
by ConComp 

ASSEMBLED $6 9
&TESTED 

RAMBOARD KIT SSO 

~ because ot the reputation we've worked 
:t;: hard to earn. Over the years we have learn · 
,_ ed what you , the customer, want and need 
~ from a mall order company. II we olfer any 
"-1 merchandise that you're In the market tor, 
:r: you should seriously compare what we 
,.,, have to offer over the others. Here are just a6 few or the reasons. 
<: Our helpful salespeople are prepared lo 
~ meet any currently advertised price on 

Consumer Computers carefully selects 
the hardware and software it otters to in · 
sure that quality is maintained in everything 
we sell . Our attention to quality Is why we 
can stand behind our policy , because we 
stand behind our products. 

SPECIAL • SPECIAL OF THE MONTH • SPECIAL OF THE MONTH • SPECIAL 

anything we sell (call for detalls ... ll's Toll 
Free!). We pay shipping and Insurance 

You' ll never regret becoming a member of 
our growing customer family . You have our 
word. 

NEC 
Microcomputer 

The NEC PC800 1A has so many things that are op 
tlons on other compu1e1s bu1H 11gh1 m that you may 
ne11e1 have 10 buy ano1he1 accessory• The Quahty 1hal 
the NEC name nas come 10 sland for has been bui lt-Jn 
100 

8001 A M1c1ocompute1 t32KI 
Dua! Disk 011ves 
uO unit with 32K ram 
Tne Wedge32K Expansion mod 
NEC 8023A Pr1nte1 
Peachl1ee Busmess Sollware 
Aepo11 Manage1 
Wo1ds la r l.ly M 1CfODIO 
32K Memory Card 
Select Wo1d Processor 
Supercalc 
BPI Accounttng Sottware 

CALL 

FOR 

BEST 
PRICE 

~commodore 
NEW! Commodore 64 

8032 Computer with 32K 
4022 Doi Matrix P11nte1. 
4040 Dua l Disk 0•1110 (5"') 
8050(5") Dual Otr..~system 
16K Pet 
32K Pet 
SuperPel 
Oll lnlormallon Wizard 
v1s1ca1c 
Dow Jones Po1!10Uo Mgl 

CALL FOR 

BEST 

PRICES 

)l~ATARI 
Atar1800(16K) CA LL 
Ata11 400 wl 16K 349 
410 Pro(Jrarn Recorder 85 
810 Disk DrlvA ,149 
11. ~, ~O Co! 7x8 Do1 ma lr lc lmpac1 pr1n1er 595 
822 40 col Quiel The,mal Prmte' 275 
850 Interlace Module 159 
Alari 16K Ram Mod ul o 69 
Axion Ramcram 32K Module 199 
Caverns ol Ma's on Disk 32 
Mlcrolek 16K Memory Board 69 

XEROX. IA~ 
820Syslem w1lh ~·;, drives 
820 System w11h8 drives 
Xe1ox630!RS 232 Pnn1er 
For•ns trac:o· ror p1mte1 
Xe1o;ii;8205 • CPM22 
Xero)( 820 8°' CPIM 2 2 
Systems Plus sollware lor XP.10)( 

CALL 

FOR 

BEST 
PRICE 

CALL OR WRITE 
FOR FREE 
CATALOG 

Ordering 1n/orma 11 on Phone ordefs using VISA 
MASTERCARD. AMER ICAN EXPRESS. DINER"S CLUB 
CARTE BLANCHE bank wue 11ansler. cashier's or cer 
hhed check monuy 01der or personal check (allow 1en 
days lo clear) Unless p1opa1d w11h cash please add 5°10 

!or sh1pp1ng, handhng and insurance {m inimum SOC) 
Ca111ornia 1es1dents add 6% sates lax Foreign 
cus\omers please add 10· tor sh1pp1ng_ (M inimum 
5000) OEM s. lnsll lu! 1ons and corpo1a11ons please send 
tor a w111ten Quolation All eciu1pment •S sulJ1ec1 to p11ce 
change and ava1lab1ll l y w11hou1 no11ce AH eQwpment lS 
new and complete w1:h manulac turer s warranly (usu al 
ly 90 days~ Showroom p ri ces may d1ller horn marl order 

APPLE II ACCESSORIES 

16K RamBoa1d by ConComp lndustues 
Hayes Mlcromodem It 
HayesSmartmodem 
Hayes Chronograph 
Novallon Apple Cal 
N ov att on Cal Motlem 
Nova11on Expansion M od 
Novahon Handset 
Nova11on BSA 
V1dex V1deo1ermBO Column C<l!C 
V1dex Keyboard Enhance • (Rev 6l 
V1dex KeylJoard Enhan ce • (Rev i'I 
Vldex Keyboard Enhan cer II (Rev 7 B up) 
V1de)( Swl!Cflfll.1141' 
V1de_11 Solt Video Switch 
l-BO Sollcafd by M1 c roso 11 
Ap plesolt Complier 
'6K RamCatcJ by M tcroscl\ 
Thu'lderclock Coock-'caiondar -arC1 
Thundefclock x 10 1n1e11Schcuu1e1 
Smartt!1m 80col card 
Corvus W1nches1er Disk D11ves 
ALF 3 Vorce Music Card 
ALF 9 Vorce Music CaHI 
Alphasylauro keyboan1 system 
Laze,Lowe1Case -+ 
La1e1 Keyboard Plus ,. 
23 Key Numenc Keypad by Keyboard Co 
Joysl1ck by Keyboard Co 
6809 CPU Cardi The Md l) by Slell.1l1on 
AIO Se11al 6 Pafallel 1n1erlace by SSM ABT 
DB Mas 1e1 lly Stoneware 
Music System ( 16 voices} 
AID .. DA ln1e1 !ace 
Expansion Chassis (8 slots) 
ln lr o l/X 10 Control ef ca1{! 
Clock/Calendar Card 
Super1a1Ker SD 200 
Aum11•us • c.u~ I 
RQ!llWfl\01 t";)l•I 
Symtoc HI Res L1gh1 Pen 
Sup R Fan 
Sup A Termina l 
SVA 2Vl4 Meqabyter 8' Disk Cort 1o!ler 

99 
299 
229 
199 
339 
169 
39 
29 
19 

249 
115 
99 

129 
15 
29 

299 
149 
159 
•29 

.19 
299 

CALL 
199 
1'9 

CALL 
55 
99 

120 
45 

319 
169 
169 
299 
219 
569 
169 
225 
159 
135 
1'9 
210 

45 
329 
649 

SVA 2 ; 2 Single Den B Disk Con lroller 
Versaw111e1 D1g 1t11er Table! 
Asychrorous Ser1at tnteflace ca1d r>y CCS 
Cent1pn1cs Pa,anor ln led<lce ca1d by CCS 
V1s1Calc version 3 3 
V1s1F 1le (l~EWda\a base manager) 
V1s1 TrendlV1s1P101 
V1s10ex 
V1s1Terrr 
Desktop Plan II 
EasywrltcrW01d P1oc esso1 
Tax Pre1.1are1 82 ve1si on 
Real Eslate A11;1lyzer 
Creative Fmancin g 
Personal Fiiing System (PFSl 
PFS Report 
Peachtref' Acco11n11ng Software 
Syslem Pus Accoun11ng Soltwa1e 
Words1a1 lJy M u:ro Pio 
DalaS1a1 cy M IC fO P10 
Apple , Joys11, i. 
M1crotek 16K RamBoa1d 
G1app1e1 lnierace 
Apple Cacf1e 256K 

Micro·Sci Disk Drives 
A2(Compa hblo w1 1h Apple) w1lh con! 
A21Compa11ble w11h Apple) wlo con1 
A40 w11h cont 
A40w1thcut con! 
A70w1th cont 
A70 wt l hcul con1 
M tcio Sci Controller ca1d 

Popular Games 
Typinl)Tu tor 
M 1croso l1 Advenlure 
Q1y111p1c Deca lh t\ lon 
Sa,c;o11 II 
Jawllreaker 
Aastet B1.is1er 
Gorgon 
Flight Simulator 

VIC::20 $249 
BK Ram Cart11dge to1 VIC 20 
3K Ram Car l ridge !or VIC 20 
Super Al, en 
Jup1!e1 Lander 
Draw Poker 
VIC Soltware 6 pack A 
VIC Sollwar<l 6 pack B 
Dalasctte Cassette 11oun1 1 
VIC IEEE 48B Interface . 
Vlcmon M Clclllnc Lang Mom1or 
VIC Super Expander 
VIC A5232C Termrna 111\erface 
VIC P1rnter 
16K Merno1yCard t.Jy M lc ro lek 
Vrcte•m 

'50 
534 
524 

"'524 
549 
549 
569 
'79 
S47 
$54 
539 

CALL 
599 
516 

V1ca1c 
v1calc 
v1c Pontollo Mg1 
v1check 
Voice Synlhes11e1CBMIPET 
Pgrm Cha· Sol/Game Graphccs ED 
Spldersol M<trs 
Oulworld 
Sa1ern1es and Meleollles 
A11e11 Blill 
AS 2J2Cornm1u11ca 1or Interlace 
1B 1n Commui>lca l o r Ciltlle M/M 
J6 In Curnmu11lca 1or Catlle M/M 
Ji( RA M E ~pamlOt VIC 20 oy UMI 
BK RAM Expans10."1 lor VIC 20 by UMJ 

COMING SOON! 

349 
229 
139 
119 
169 
169 
229 
189 
65 

169 
199 
129 
129 
139 
79 
19 

CA:...L 
CALL 

299 
249 

55 
129 
145 

CALL 

469 
399 
479 
369 
599 
499 

95 

20 
25 

VIDEO 
MONITORS 

NEC;lt•ITN 
~.SANYO 

Amdek lLeedex Video 100 12" 81!.W 
Amdek1Leedex Video IOOG 12" G1een Phosphe1 
Amdek (H11ach1l l 3'- Colo1 w1aud10 oulpul 
Amdek Color II 
NEC 12" G1een PhosphCI Display JB 120\M 
NEC 12' Lo.Res Co lor Display 
NEC 12· Ht Res RGB Color Display 
Sanyo9 BlloW Desptay 
Sanyo9 ' Green Display 
Sanyo 12' 81!.W Q,1pl1Y 
Sanyo 12" Green Phsophcr Display 
Sanyo 13" Color D1sp1a~ 
Zenith 12·· G1eofl Phosphec Display 

129 
149 
369 
769 

.CALL 
CALL 
CALL 

165 
199 
269 
265 
449 
139 

ACCESSORIES 

IBM Joyst icks 
Easywrlter II 
V1s1calc 
256K Dynamic Ram Card 
Expansion Chassis 
Time Master 

CALL 

FOR 

BEST 
~~;:~:,T~~~~:, PRICE 

We Carry Mo1elBM Accesso11es. Please Call 

PRINTERS 
Ol(IO<\TA 

Rnacex 

NEC 
24 Anad cx 9501 w/2K Bulf er 1349 

1595 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

32 C l\Oh S1arwri1c1 F 10 
25 Epson MX 70 
29 Epson MX ·BO llo MX·80 FT 
39 EpsonMX 100 
29 NEC Spmwr1ters {Latest models) 

Oume Sp11nt Da1sywheelstLalest models) 
D1ablo 630 0oJ•)V"'tlee440 CPS 
NE CB032 1mpac1Doi Matm 
Pape1 Tige r IDS 560G w.graph1cs 
New• P11sm BO by IDS .·1 coior 
Newi Pnsm :32 by IDS WICOIOI 
Ok ida la B2Aw/11ac to1 
Okidata83A w/11acto1 
Ok1data 84A 

629 
1099 
979 

1649 
469 
725 

CALL 
S16 
Sii 
519 
519 

$319 
513 
539 
532 
539 
S32 
540 
513 
S15 
S65 
S99 

WE CARRY THE 
NEW COLOR 

PRISM 
PRINTERS 

Send Orders lo: \.~~ 
~@[jQ00!J[ij)@[j' 
~@[ij)~Q!JO@iJ'0 Mail Order 

:SSBORNE 

8338 Center Drive 
la Mesa, CA 92041 

Circle 130 on inquiry card. 



WHAT A BEAUTIFUL COJMPUTER! 


That's the reaction we get 
from BRIDGE computer system customers. 

BRIDGE computer system? 
Yes, that's a familiar InterSystems computer. Starting from there we have 
taken the hassle out of getting a complete system up and running. In a 
BRIDGE system, the terminal, printer and software speak the same 
language. Then we integrated some unique BRIDGE software and hard­
ware enhancements. Result-BRIDGE has configured a very good com­
puter into a more versatile, high performance, truly integrated system. 

fust consider ... 

THE SOFfWARE 


• 	BRIDGEMEM-DISC™ memorybufferingrunsCP/M 2.2 6-lOtimesfaster. 
• InterSystems Cache BIOS. 
• 	BMATE™ screen oriented text editor/word processor, including drivers for 

popular terminals and printers. 
• 	BRIDGE FORTRAN Development System-includes R.AJ"FOR preproces­

sor, symbolic debugger and scientifidmath library. 
• System diagnostic package. 	 • Regularly scheduled user seminars. 

THE HARDWARE 
• 	New 6MHz ZBO CPU with memory management system and 256K RAM 

memory. 
• 	BRIDGE AUTOCHEK™ automatic hardware/software check on startup. 
• 	Disk Drive Options-two 8" (2.4M) or 5.25" (0.8M) Disks, 

or 8" or 5" Hard Disk. 
Complete BRIDGE systems start as low as $5900! No wonder they're 
saying-a BRIDGE computer system is beautiful. 
Circle the reply number, today, for complete information. 
Dealer inquiries invited. 

~EIRICGE'" 
1. J Computer Company 
....____.. DIVISION OF SEA DATA CORPORAJlON 

ONE BRIDGE STREET 
MEM·DISK, BMAJEa nd AUTOCHECKare trademarks of NEWTON, MASS. 02158 U.S.A. 
BRIDGECompule r Company, Division of Sea Dala Corporation. PHONE: (617) 244-3203 

critical variable is not the selection of 
a switch, but the duration of time for 
which the switch is pressed. By con­
trolling how long the switch is 
pressed, the user determines how far 
the cursor moves. This normally re­
quires a constant-velocity cursor, 
which introduces a difficult trade-off. 
If the cursor moves too fast, the user 
will have difficulty positioning it on 
the item of choice. If the cursor 
moves too slowly, the user will 
become impatient waiting for it to 
traverse long screen distances. One 
solution to this problem is an ac­
celerating cursor. If the cursor starts 
moving slowly and accelerates if it re­
mains in motion past a set length of 
time, the user can have both fine posi­
tioning and high speed. 

The real value of the joystick is its 
high tactility. The joystick involves 
the user in inputs in a direct and sen­
sory way. The tactility of the 
keyboard is not emotionally signifi­
cant. A joystick makes sense-push 
up to go up, push down to go down. 
If the cursor reflects this on the 
screen, the entire input process makes 
much more sense to the user. 

Joysticks do have their limitations. 
Although it is possible to press the 
joystick in a diagonal direction and 
get a correct reading of the direction, 
the directions are not distinct enough 
to allow diagonal entries as separate 
commands. Just as some words (e.g., 
"library," "February") are difficult to 
enunciate clearly, some diagonal 
orders are difficult to enter distinctly. 
Thus, diagonal values should be 
avoided unless they are used in the 
pure geometrical sense: up on the 
joystick means up, right means right, 
and diagonally means diagonally. 

Recap 
We have discussed a number of 

features and devices that, taken 
together, constitute the elements of a 
language for interaction between the 
computer and the user. The features 
are: 

•shapes 
•color 
•animation 
•sound 

children, and the concept can be ap­
plied to other selection problems. 

Joysticks 
Joysticks are the simplest input 

devices available for the computer. 
Since they are very sturdy, they can 
be used in harsh environments. They 
contain only five switches (one for 
the red button on the joystick and one 
for each of the four principal direc­
tions of the compass). For this reason, 
their expressive power is frequently 

underestimated. Joysticks, however, 
are surprisingly useful input devices. 
When used with a cursor, a joystick 
can address any point on the screen 
and can indicate a selection with the 
red button. With proper screen 
layout, the joystick can thus provide 
a wide variety of control functions. I 
have used a joystick to control a 
nuclear reactor (in the game Scram) 
and run a war game (in Eastern Front 
1941). 

The key to proper use of the 
joystick is the realization that the 
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lntrodacln& the new BP-87. 
612/02 It's Vll'J 1ood at what JOU do. 

Which personal computer 

can make JOU better 
at what JOU do best! 

..,,.. ........., • 4 • ~ ,.. ,,,,, - ­

PERSONAL CO
MPlJfER COMPARATIVE ANALYSIS 

MAXIMUM 
MEMORY 

IBM PC Apple III HP-87 

256K 256K 544K 

sof1WARE 
SELECTIONS 

VlslCalc" 11l VlslCalc" PLUS 
VlstCalc" Data 

1t8'~;munlcatlons ~t;munlcatlons ~~;J';:C,~:,\~~s 
Word Processing Word Processing Data Base Mgt. 

Data Base Mgt. Graphics 

CP/M"86 

EASE OF USE 

Proi{lrammable 10 
So Keys 

73Error Messages 

Built-In Disc No 
Operatlng System 

Built-In Screen 
Graphics 

No 

RELIABILITY 
Self Diagnostics Yes 

Business Presentations 
Graphics Statlstlcs (3 pkgs.) 

I ' 

't I ':'• 

i.. • ' 

CP/M" Library 
Apple 11 Library 

Financial 
Decisions 
unear 
Programming 
Math 
AC Circuit 
Analysis 
Waveform 
Analysis 
CP/M" Library 
Serles 80 Users' 
Llbraiy 

avaifable6l-90°F0peratln1,
Tempera ure 

---(;,,, 

14
0 

10738 
YesNo 

YesYes 

YesNo 
No figures 32-l33°F 

VisiCalc., is a registered trademark of VisiCorp-Personal Software. CP/M" is a registered trademark of Digital Research, Inc. 

Circle 218 on inquiry card. 

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 the 
numbers, and all the facts, 

before you leap. So you don't 
want a computer that's going 

to run short on memory. Not when you can have 
the HP-87 and a memory that expands to over half 

a million bytes. 

, in Hewlett-Packard will make sure 
"- ft>.Y ~rw . ·" O'f, . you don't run short on analytical 

Of ~f'~ software, either. For example, our 
VisiCalc® PLUS will let you tum up 

to 16,000 cells of data into bar graphs, 
pie charts or whatever you need to present your 
results graphically. And our CP/M® module gives you 
access to the expanding world of CP/M software. 

We call it HP-Easy. Tum on the 
¢ HP-87, and it's ready to go. The

9.> f:J(:lf~ ROM-based operating system 
(,..~? 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 making the right decision. Not 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 

call 503/758-1010. Foraddi­

tional product information, 

write Hewlett-Packard, 

Dept. 276L, Corvallis, 

OR 97330. 


HEWLETT 

PACKARD 




The devices are: 

•keyboard 
•paddles 
•joystick 

How do we assemble all these 
elements into an effective language? 
To do so, we must first determine the 
major traits we expect of a good 
language: 

•completeness 
•directness 
•closure 

Completeness 
The language must completely ex­

press all the ideas that need to be 
communicated between the computer 
and the user, but it need not express 
ideas internal to either thinker's 
thought processes . For example, the 
language used in Star Raiders must 
express all concepts related to the 
control of the vessel and the combat 
situation. It need not express the 

player's anxiety or the flight-path in­
tentions of the Zylon enemy ships. 
These concepts, while germane to the 
entire game function, need not be 
communicated between user and 
computer. 

Completeness is an obvious func­
tion of any language, one that all pro­
grammers recognize intuitively. 
Problems with completeness most 
often arise when the programmer 
must add functions to the program, 
functions that cannot be supported 
by the language the programmer has 
created. This can be quite ex­
asperating, for in many cases the ad­
ditional functions are easily im­
plemented in the program itself. The 
limiting factor is always the difficulty 
of adding new expressions to the 
language used between the human 
and the computer. 

Directness 
Any new language is difficult to 

learn. Nobody has time to waste in 
learning an unnecessarily florid 
language . The language a program­

mer creates must be direct and to the 
point. It must rely as much as possi­
ble on communications conventions 
that the user already knows and 
must be emotionally direct and ob­
vious. For example, a CTRL-X key­
stroke is obscure . What does it mean1 
Perhaps it means that something 
should be destroyed; X implies 
elimination or negation. Perhaps it 
implies that something should be ex­
amined, expunged, exhumed, or 
something similar. If none of these 
possibilities is indeed the case, the 
command is unacceptably indirect. 
Keyboards are notorious for creating 
this kind of problem. 

Closure 
Closure is the aspect of com­

munications design that causes the 
greatest problems. The concept is best 
explained with an analogy. The user 
is at point A and wishes to use the 
program to get to point B. A poorly 
designed program is like a tightrope 
stretched between points A and B. 
The user who knows exactly what to 

Dlvmnic
Sales 
CO'IDD"B'i'V 

F/}fl9 HEWLETT New H99/4A. 48K RAM 
~ea PACKARD\.. 100%TI partsw/Extended Basic 

$ I or Tl-LOGO Re:$1300 Y/C:$$689.95
HP ·87 1885.00 
J2K Bytesstandard , Texas lnsfrurnenfs 
B2907A 32K Mem. mod. 239.00 - ·= · · Home Computer
82908A 64K Mem. mod. 337.00 
B2909A 128K Mem. mod. 537.00 
HP·B5A Computer $19B5.00 Tl-99/4A 
HP·125 Computer 19B5.00 Only
HP·41C Prag. scientific 18B 00 
HP-41 CV Prag. scientific 248:00 $29995 
HP·41 Card reader 169.00 
HP·41 Printer 297.00 AET AI L Your Cost 

HP·41 Optical wand 99.00 10" color monitor high res 374.95 339.95 
B2106A 41 C Memory module 26.00 32K memory module 399.95 314.95 
B2170A 41 C Quad mem. mod. 84.00 Extended Basic 100.00 75.00 
B2160A HP-IL interface 109.00 Speech synthesizer 149.95 129.95 
B2161A Cassette drive 437.00 Oiskmemorydrive 499.95 394.95 

CABLE: '" OLVRAV'' LSA 82162A HP-IL printer 397.00 Telephone coupler (modem) 224.951B9.95 
Main Showroom & Offices: HP·97 Prag. scien/printer 584.00 Printer (solid state) 399.95 319.95 

HP·32E Scientific 55.00 Tl·LOGO 250.00 99.95
216 So. Oxford Ave. HP.JJC Prag. scientific 74.001--­--­-----------1 

Los Angeles. CA 90004 HP·34C Adv.prog. scientilic 114.00 Aa. _.._., 
HP·37E Business 74.00 ~UV~

T f 67 34 77 HP.Jee Prag. financial 119.00 Lsedex 
e ex: HP­11 C Prog. scientific 114.00 High Ou1li1y Moniton Your 

WE HONOR VISA HP ·12C Prag.financial 127.00 Model "'""''"" Retail Cost 

M ST RC B2905A Impact printer 619 .00 100 12·· llW.12 MH, 189.00 t49.00
and A E HAR GE 82901M 51'1" dual drive 1699.00 JOO ·G 12 .. Gmo. II MH, 269.00 199.00 

• 

9895A B"dualdrive 4499.00 Colo1I 1l"Color,NTSCcomp.inpu1,1udio1mp!i1plu499.00 359.00 
V/$.4" 2631 B Impact printer 2999.00 Colodl 11·· Colo<.RBG '"'"'· "'"' ,,.,,;"· "" t295.00 799.00 

t' . -~~ .. • ' 2601A Letter quaf. ptr. 2999.0IM-------------------1 
85-15001 MassslorageROM 124.00 'SAN,.,,-,._

OROER OESKS 85·15002 Plot/print ROM 124.00 I ..... MONITORS 

6 85 ·15003 1/0 ROM 239.00open days a week! 85·15004 Matrix ROM 124.00 •gh '"01"'''"· number 0"' """' Retail You' Cosr 

7:00 am to 7:00 pm Mon thru Saqrn~~~ ~~~~~~:; ~8: m· ~~ ir: :~~~~~~h~le13) RGB, High Res 1m:ii ~m~ 
Order Desks: (213) 739-1130 B2903A 16K mem. module 169:00 13" color!new) high quality' 650.00 449.00 

TOL.L-FR~E TOLL-FRH :~mt :i~~i~tt::/aa;; ~m~ g::~;::k'K':~ft~orous m:~~ ~m~ 
(outside Cahl.) (within Calif.) 82940A GPIO interlace 40B oo 9" Black & white (the best seller) 235.00 179.00
800-421-8045 800-252-2153 82941A BCO interlace 4oe:oo 9" Green phosphorous 295.00 199.00 

82949A 239.001-----------------' 

ATARI® IN STOCK 

COMPUTERS 
Re1a il You• Cou 

1080.00 689.95 
1280.00 789.95 

ATARI" Riii~·' S]J>Qll PT09r1mm1blt 
Co101 TV G1mt 

Your Cost: 

$1J99S 
PaAct"i.'smgamaecnarrr1dge s359s 

1----;;_;;_;:_..;;.;;:_:;_:.______,APPLE 
COMPUTERS 
'i;:0~iddI1•11b~1 ,~"' 

Di1kwithcontrolluOOSJ .J Yi1iC.lclofApplrll3111 
"""'·''"""-Cobollng"'" morem;11ble'
EPSON 

PRINTERS Vo"' Co~ 
~m sim~ 
MX80 with grahrax 499.95 

Mxeo FT 599.oo 
~r~~~~rax chip 

1:~: ~~ 
AX LON HOTLINE Model 1

Prices shown ire for m1il or phone orders; 
W1lk·in slightly higher. 

Goods subject ro availability;
OSC will meet or bear almost 
any advertised price as long as 
the competition has the goods 
on hand; not responsible for 
rvpop_raphical errors; prices & 
specifications subject to change 
without notice; this ad supercedes
all previous ads; min shpg & hndlg 
$5.95; Send $2 for 112-pg caralogl 

Parallalptr.int. 
HP·7470A Hi·spaad color graphic 

plotterw/interlace 

~::,'( $22995 
s3

R 
2~~0

1

0
MRTT!~ ~L.~~P.CnlL5.

•• 1-,11;.-ION
INtEll

-v ~ 
Most animated TV garnet 
Large selection of cartiidges' 

1269.00 HANO -HELO Personal CommunicationG d 
:: comma ore TERMINALwith 

BUILT·IN Modem Y/C:S399.95 

5K Pe JC VIC::20 t-A~X-,LO,.:..:N=Mo:..:.:m"::..;.;;Vh=p,oc:;;..1;0n=f.,::.=A~T=AR=l&-APP-LE--I
rsona omputer RAMCRAMin1110132K boo" f., vou• At>d 400 "aoo 

(Expands to 32K) Work' with any TV! R• s1so.oo vie sm.% 
Retail:$300.00 Your SPEC/Al Cost:S259.95 ~o~t~~rl~:Kt.a1n2 :~~1~d~~·~~~~·~ ·;:~~u~~tei~i~ 1;;~ t~11;/;~~~

FREE with purch of VIC-20 one $49.50 LCD Pen Watch! "'"UB99oo YowCou S49U5
Commodore Oatasette. Recorder RAM DISK for APPLE, 320K bv1ei of RAM l200NSJ mem . 

for VIC-20 Your Cost:$68.95 We carry all peripherals. ~:i':ene:/~pfpj~~i8~ i~Ji l:P11~ip~;:; 1Pe disk dri~u: comp. 

software & access. for the VIC-20 (we will beat any price!) Rm.1.51395.oo Yu•" Cou SID95.00 
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do and performs perfectly will suc­
ceed. More likely, he or she will slip 
and fall. Some programs try to help 
by providing a manual or internal 
warnings that tell the user what to do 
and what not to do. These are 
analogous to signs along the tightrope 
advising "BE CAREFUL" and 
"DON'T FALL." I have seen several 
programs that place signs underneath 
the tightrope, so that the user can at 
least see why the fall is happening. A 
somewhat better class of programs 
provides masks against illegal entries, 
equivalent to guardrails alongside the 
tightrope. These do help, but they 
must be well constructed to ensure 
that the user does not thwart them. 
Some programs have nasty messages 
that bark at the errant user, warning 
against making certain entries. These 
are analogous to scowling monitors 
in school corridors, and they are 
useful only for making an adult feel 
like a child. The ideal program is like 
a tunnel bored through solid rock. 
There is but one path, the path 

leading to success. 
The essence of closure is the nar­

rowing of options, the elimination of 
possibilities, and the placement of 
rock-solid walls around the user. 
Good design is not an accumulative 
process of piling lots of features onto 
a basic architecture; good design re­
quires the programmer to strip away 
minor features, petty options, and 
general trivia. 

Whlle the strengths of 
the keyboard are 

undeniable, Its 
weaknesses are seldom 

recognized. 

This contention clashes with the 
values of many programmers, who 
crave complete freedom to exercise 
power over the computer. Their most 
common complaint against a pro­
gram is that it somehow restricts their 

-----------------------------~ 
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options. Thus, deliberate advocacy of 
closure is met with shocked increduli­
ty . Why would anyone be so foolish 
as to restrict the power of this 
wonderful tool? 

The answer lies in the difference 
between the consumer and the pro­

. grammer. The programmer's life is 
devoted to the computer; the con­
sumer is a casual acquaintance at 
best. The programmer uses the com­
puter so heavily that it is cost­
effective to take the time to learn to 
use a more powerful tool. Since the 
consumer does not have such time to 
lavish on the machine, a simple, 
quick operation is required . The fine 
points that a programmer dotes on 
are not important to the user; nor are 
the bells and whistles cherished by 
programmers. As a programmer, you 
may not share or approve of the con­
sumer's values. But if you want to 
maintain your livelihood, you had 
better cater to them. 

Closure is obtained by creating in­
puts and outputs that do not admit il­
legal values. This is extremely dif­
ficult to do with a keyboard, for a 
keyboard always allows more entries 
than any real program would need. 
This provides an excellent argument 
against the use of the keyboard. A 
joystick is much better because you 
can do so little with it, making it 
easier to conceptually exclude bad in­
puts. The ideal is achieved when all 
necessary options are expressible with 
the joystick and no further options 
will fit. In this case, the user cannot 
make a bad entry because it doesn't 
exist . More important, as in the 
language Newspeak in George 
Orwell's Nineteen Eighty-four, the 
user cannot even conceive bad 
thoughts because no words (inputs) 
for them even exist. 

Closure is much more than mask­
ing out bad inputs . Masking makes 
bad inputs conceivable and expressi­
ble, but not functional. For example, 
a keyboard might be used with the 
"M" key disabled because it is mean­
ingless. The user can still see the key, 
can imagine pressing it, and can 
wonder what would happen if it was 
pressed-all wasted effort. The user 
can waste even more time by pressing 
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it and wondering why nothing hap­
pened. The waste is compounded by 
the programmer imagining the user 
doing all these wasteful things and 
putting in code to stop the symptoms 
without eliminating the disease. Why 
are these people wasting so much 
time over a button that doesn't do 
anything in the first place? A proper­
ly closed input structure avoids all 
these problems because it uses an in­
put device that can express only the 
entries necessary to run the pro­
gram-and nothing more. The user 
can't waste time dealing with 
something that isn't there, and the 
programmer can't waste time mask­
ing out bad inputs that can't be 
entered. 

Closure provides an important 
feature for the beginning user: securi­
ty. Imagine the naive user peering 
down at an army of deadly keys, each 
one laden with the potential for trig­
gering World War III, or at least 
destroying the computer. A properly 

closed program offers fewer choices The primary problem with closure 

and fewer lurking disasters. Less is the design effort that must be ex­
perceived opportunity for failure pended to achieve good closure. The 
generates confidence that, in tum, entire relationship between the user 
generates more fluent use of the pro­ and the program must be carefully 
gram. analyzed to determine the minimum 

vocabulary necessary for the two to 
communicate. Numerous schemes of 
communication must be examined 
and discarded before the true 
minimum scheme is found. In the 
process, many bells and whistles that 
the programmer wanted to add will 
be eliminated. An objective view­
point will conclude that the bells and 
whistles are more clutter than 
chrome. 

Conclusions 
The design of the language of com­

munication between the user and the 
program will be the most difficult 
part of the design process in con­
sumer software. The designer must 
carefully weigh the capabilities of the 
machine and the needs of the user. 
The information that flows between 
the two sentient beings must be 
precisely defined. The language is 
then designed to maximize the clarity 
(not the quantity) of information 
flowing to the user while minimizing 
the effort the user must expend to 
communicate with the computer. The 
language must utilize the machine's 
features and devices effectively while 
maintaining its own completeness, 
directness, and closure. 

The result will be a program that 
eliminates mental distance between 
the user and the computer. The two 
thinking beings achieve a mental 
resonance, an intellectual commu­
nion.• 

The Atari Tutorial ends this month 
with Chris Crawforas essay on human 
engineering. We at BYTE have been 
proud to present it to you, and we 
want to thank Chris Crawford, Bob 
Fraser, Kathleen Pitta, and Lane Win­
ner for making it possible. 

Jn the past year, the Atari 4001800 
computer has become one of the most 
popular microcomputers. We plan to 
continue coverage of the Atari in 
BYTE, and we are very interested in 
seeing Atari-related articles from 
you... .G. W. 

The designer must 
carefully weigh the 
capabllltles of the 
machine and the 

needs of the user. 

Many advantages accrue to the 
programmer when closure is properly 
applied. Code is tighter and runs 
faster because there need be no input 
error checking . Program structure is 
simpler because there are fewer 
logical tests and branches. Less 
testing is needed because there are 
fewer input conditions to test. 
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Upward Migration 

Part 1: Translators 

Using translation programs to move CP!M-86 programs to 

CP!M and MS-DOS 


In software migrations as in any 
other, the first thing you must know 
is where you are and where you are 
going. If a Californian decides to 
move to Australia, he can call an 
airline, ask for a ticket from San 
Francisco to Sydney, and the airline 
clerk will be happy to reserve a seat 
for him. If the Californian asks for a 
ticket from Los Angeles-or-San Fran­
cisco to Sydney, however, the airline 
clerk will find the request confusing. 
If the Californian asks for a ticket 
from Los Angeles-or-San Francisco to 
Sydney under Catholic rule, or a 
ticket from Los Angeles-or-San Fran­
cisco to Sydney under Protestant 
rule, the airline clerk will probably 
say, "You've already spent too much 
time in the hot tub, buddy. Stay in 
California. You're right where you 
belong." 

In this little parable of modern 

~ Circle 237 on Inquiry card. 

Roger Taylor and Phil Lemmons 
c/o BYTE Publications Inc. 

POB 372 
Hancock, NH 03449 

times, Los Angeles is the 8080, San 
Francisco is the Z80, Sydney is the 
8086, Catholicism is CP /M-86, and 
Protestantism is MS-DOS. The 

XLT86 takes 8080 
source code and 
converts it into 

8086 source code 
in an intelligent 

manner using 
data-flow-analysis 

techniques. 

operating systems are represented by 
religions because they generate 
similar passions, controversies, true 
believers, and skeptics. 

Is there really any need to explain 

why Los Angeles stands for the 8080 
and San Francisco for the Z807 Or 
that the airlines stand for the software 
houses that have written translation 
programs? 

You've probably guessed who the 
guy is who's trying to buy the ticket. 
He's the experienced 8080 or Z80 pro­
grammer, and the hot tub symbolizes 
his strong preference for staying right 
where he · is-on one familiar pro­
cessor with one familiar operating 
system. What could be cozier? 

The programmer may not have the 
urge for going, but he has to go to one 
unfamiliar processor and to both 
operating systems. And so do the rest 
of us. 

We're lucky to have software from 
at least three companies to help us 
along. In this article, the first of two 
parts, we will review three CP /M-80­
to-8086 translator programs . We'll 
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Figure 1: Architecture of the 8080 microprocessor showing the internal registers. 

show the output that each of the three 
translators produced from the same 
original code . In addition, we'll make 
some observations about the dif­
ferences in adapting the translated 
code to CP/M-86 and MS-DOS. Next 
month, we'll take a closer (although 
still not comprehensive) look at 
CP /M-86 and MS-DOS. 

Orientation to the 8086 
The first thing we have to do is ex­

amine the differences between the 
familiar 8080 and Z80 microproces­
sors and the 8086. For reference, 
figure 1 shows the registers and ar­
chitecture of the 8080; figure 2 shows 
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the registers and architecture of the 
Z80. We'll make few comments about 
these registers because they are 
familiar to you if you have 8080 or 
Z80 source code that you want to 
translate . 

Figure 3 shows the registers and ar­
chitecture of the 8086. Since the 8086 
is less familiar, we'll take a brief look 
at it for orientation. (For further 
enlightenment, see The 8086 Book, 
Russell Rector and George Alexy, 
Osborne/McGraw-Hill, 1980, and 
The 8086 Primer, Stephen P. Morse, 
Hayden, 1980.) The 8086 is, of 
course, a 16-bit microprocessor. The 
8088 is the same as the 8086 inter-

AJ5-AO 

ADDRESS BUS 


nally . Externally, however, they ap­
pear different due to the 8-bit bus of 
the 8088 and the 16-bit bus of the 
8086. This means that programs that 
run on the 8088 will also run on the 
8086 assuming that the memory 
resources and peripheral resources 
are the same. In general, statements 
in this article that apply to the 8086 
apply to the 8088 as well. 

The 8086 can access up to 1 
megabyte of memory and as many as 
65,000 input/output ports. The 
megabyte of memory is 22° 8-bit 
bytes; any two consecutive bytes are 
a 16-bit word. Some 8086 instructions 
access bytes; others access words. 
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mation, call 609-424-4700 or 
215-629-1289. To order, call toll free 
(800) 257-5217 . 

See us at COMDEX/SPRING '82, 
Booth 1011. 

SuperBraln and CompuStar are trademarks of 
lntertec Data Systems 
«; 1982, TrlStar 



13 

0
Sixteen bits are not enough to ad­

8-BIT dress a megabyte of memory. TheDATA BUS 

8086 manages to do so, however, by 
DATA BUS 

CONTR OL 


INSTRUCTION 
DE CODE

( ) AND 
CPU 
CONTROL 


CPU AND 

SYSTEM 

CONTROL 

SIGNALS 


A 
B 
D 
H 
I 

FLAGS A' 
c B' 
E D' 
L H' 
R 

IX 
IY 
SP 
PC 

FLAGS' 
C' 
E' 
L' 

16- BIT 
DATA BUS 

i i i 

+SV GND CLOCK 

Figure 2: Architecture of the Z80 microprocessor showing the internal registers. 

MEMORY 

INTERFACE 


--- --- - -------------------- - ---- - -, 
1 
I C-BUS 

INSTRU CTION 
STREAM 
BYTE 
QUEUE 

cs 
SS 

DS 

r---- - -------
BIU 

6 

4 

------- --

AH 

BH 
C H 

DH 

SP 

BP 

SI 

DI 

AL 

BL 
CL 

DL 

r-------- - ------- - - -~ 
1 
I 
I 
I 
I CONTROL 
I SYSTEM _______________ ,J 

~--- --
1 EU 
I A-BUS 

ARITHMETIC 
LOGIC UNIT 

OPERANDS 

FLAGS 
I 

' L- - ------------------ ---------- - ----------- -- _____ _J 

Figure 3: Architecture of the 808618088 microprocessor showing the internal registers. 
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dividing the megabyte of memory in­
to a number of segments of 64K bytes 
each . Each segment begins at an ad­
dress that yields an even result when 
divided by 16. 

All calculations of memory 
addresses in the 8086 involve four 
special registers called segment 
registers. The 8080 family has a 16-bit 
address bus that allows addressing of 
65,536 bytes of memory. While the 
internal registers of the 8088/ 8086 
family also have 16 bits, the external 
address bus has 20 bits. To get the 
20-bit address, the 8086 extends a seg­
ment register with 4 low-order bits of 
0, and adds the segment register to a 
16-bit address from another register, 
as shown in figure 4 . 

Each segment register defines what 
is known as its own "current" seg­
ment. Each instruction specifies an 
offset into a segment. The segment 
registers, which cannot be used inter­
changeably, are as follows: 

CS-The Code Segment register 
defines the 64K-byte current code seg­
ment. When an instruction is fetched, 
the contents of the program counter 
are added to the CS register contents 
to calculate the address of the instruc­
tion to be fetched. 
DS-The Data Segment register 
defines the current data segment. 
With three exceptions, all data 
memory references are understood in 
relation to the OS register. (The ex­
ceptions are that the stack pointer is 
used to calculate stack addresses, any 
data memory addresses calculated 
using the BP register are taken in rela­
tion to the stack segment, and any 
string operations involving the 
destination are taken in relation to 
the extra segment. See SS and ES im­
mediately below.) 
SS-The Stack Segment register iden­
tifies the current stack segment. 
References to data memory that use 
the BP or SP register in calculating 
the address are understood ·in relation 
to the SS register. For example, the 
PUSH, POP, CALL, INT, and RET 
instructions use the SS register. 
ES-The Extra Segment register plays 
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Figure 4: The 8086 extends a segment register with 4 low-order bits of0. It then adds the 
segment to a 16-bit address from another register to achieve a 20-bit address. 
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Figure 5: Register-usage mapping between the two processor families is shown . Note 
that the IX and IY registers of the Z80 do not exist for the 808018085. More registers are 
in the 808818086 than in either the 8080 or Z80. Observe that the 808818086 segment 
registers have no parallel in the 8080/Z80 family. The 8080 family has a 16-bit address 
bus that allows addressing of 65,536 bytes of memory.· While the internal registers of the 
808818086 family also have 16 bits, the external address bus has 20 bits , formed by 
extending a segment register with 4 low-order bits of 0, and adding it to a 16-bit address 
from another register. 
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a role in string operations. All 
destinations of string operations use 
the DI register in calculating ad­
dresses, and are taken relative to the 
ES register. 

Besides the four segment registers, 
the 8086 has the following: 

•Four general-purpose registers: AX, 
BX, CX, and DX. Each is addressable 
as a 16-bit register or as two 8-bit 
registers. When addressed as 8-bit 
registers, the pairs are called: AH, 
AL; BX, BL; CH, CL; and DH, DL. 
The general-purpose registers hold 
the intermediate results of operations. 
•Four pointer and index registers; 
these locate data within a specified 
segment of memory. SP is the stack 
pointer, BP the base pointer, SI the 
source index, and DI the destination 
index. 
•One program counter. 
•One 16-bit flag register (program 
status word, or status register) con­
taining nine flags . 

Now that we've looked inside the 
8086, we can take a look at how 
register usage in the 8080/ 280 pro­
cessor family corresponds generally 
with that in the 8086. Figure 5 shows 
the sets of registers alongside each 
other so that you can see the general 
correspondence clearly. Note that the 
IX and IY registers of the 280 do not 
exist for the 8080/8085. On the other 
hand, the alternate register set of the 
280 (not shown) as well as the I and 
R registers have no parallel in the 
8086 register set; operations involv­
ing these will require special attention 
from the programmer after the con­
version is done. 

Clearly, the 8086 has more registers 
than either the 8080 or 280. Since the 
8086 also has a more powerful in­
struction set, translation should be 
possible with minor restrictions. 

Complications 
Since all CP/M-80 programs had to 

exist in a 64K-byte region, there 
should be little trouble fitting a 
translated program into a I-megabyte 
(1,048,576-byte) region. If you're 
translating from the 280, however, 
things are complicated slightly 
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trying to sell and manage 
your potential customers, 
turn to Sales Pro™. 

The only CP/M® -80 soft­
ware that solves your selling 
problems. 

Have you ever lost a sale 
because you forgot to call 
someone back? Or spent 
too much time selling the 
wrong person? 

Anyone who sells knows 
that these are just a few of 
the headaches associated 
with trying to make a sale. 

Sales Pro offers a solution 
to the many problems of 
selling. It's easy to use, 
quickly adapts to almost 
any selling environment and 
stores a wealth of prospect 
information. 

It also prioritizes prospects, 
tracks quota and sale infor­
mation and even lets you 
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features: Modal 256KE 
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Transparent refresh with unlimited OMA, immune to Wait 
States, halts, resets. • Fast access time lBOnsec from 
Smemr or Psync high, will run with ZBO, ZBOOO to 6mhz, 
BOBO, BOB5, BOB6 to Bmhz without Wait States. • 
Accepts 4116, 4164's. 
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SW settable port, bits in two blocks. •Two 32kb (12Bkb) 
addressing. • Transparent refresh - same as M:256KE. 
• Fast access time - 220nsec, will run with ZBO, ZBOOO to 

4mhz, BOBO, BOB5, BOB6, BOBB to 5mhz without Wait 
States. • Can be configured to various multiusers OS's. • 
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32K STATIC RAM 'Unisalact: 3' 
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because its extensive instruction set 
has to be mapped to the 8086 instruc­
tions, as well as the 8080 registers. 

The 8086 does, however, have a 
rich instruction set that covers all the 
bit instructions and most of the block 
instructions. The problems en­
countered in mapping instructions 
and registers can be formalized and 
solved by using a variety of software 
tools . 

To convert a source file running 
under CP/M-80 so as to assemble it 
with an 8086 assembler requires 
either the use of a code translator or a 
considerable effort with a program 
editor. At least three commercial 
products come under the translator 
category: 

•XLT86 from Digital Research Inc . 
• TRANS86/ACT86 from Sorcim 
•The Z80-to-8086 translator from 
Seattle Computer Products 

Intel also has a translator, CON­
VERT 86, but it is sold only as part of 
a large software package intended for 
its OEM customers and doesn't run 
under CP /M. In addition, some 
reports indicate that Microsoft may 
soon bring out a translator . 

Two issues must be addressed 
when converting from a CP/M-80 
source: 

1. 	 Where is the source coming from? 

Z80 instruction mnemonics? 
(a) Zilog 
(b) TDL (Technical Design Labs) 
(c) 	 Intel (Digital Research with 

macros) 
(cl) 	 Sorcim/ACT-80 

or 

Straight 8080/8085 code with no 
macros? 

2. Where is the resultant code going? 

CP/M-86 or MS-DOS? 

The three translators under review 
do not always approach these issues 
in the same way . Furthermore, they 
all handle register mapping somewhat 
differently. We' ll look at the 

translators now one at a time. Then 
we'll see how they translated the same 
CP /M-80 listing. With the listing in 
hand, we'll see how each of the 
translators handled register mapping. 
Finally, we'll turn to the subject of 
how the two different 16-bit 
operating systems affect program 
translation. 

XLT86 from Digital Research 
Digital Research's XLT86 takes 

standard 8080 source code in a format 
compatible with ASM, MAC. or 
RMAC assemblers and converts the 
8080 source code to 8086 source code 
in a format compatible with ASM86 
operating under either CP / M-80 or 
CP /M-86. Since XLT86 i.s written in 
PL/I-80, the translator can run either 
stand-alone under CP/M-80 or for 
cross development under VAX/VMS. 
It produces optimized 8086 code in a 
five-phase, multipass process, doing 
global data-flow analysis to deter­
mine optimal register usage. 

Although macro definitions are not 
supported, conditional-assembly 
directives are. The X LT86 User's 
Guide suggests that if you want 
macro expansion, you can use a pass 
through MAC or RMAC to produce a 
PRN file that can be edited (removing 
the first few columns of generated 
hexadecimal code) to produce an ex­
panded source file for input accept­
able to XLT86. XLT86 does not 
recognize Z80 instructions. XLT86 
passes repeat loops through to the 
8086 source code. 

XLT86 analyzes the source pro­
gram in its entirety, determining the 
block structure and the register /flag 
usage. Working from this informa­
tion, it translates the code to 8086 
assembler code in an optimized way. 
The decision algorithm for each in­
struction type is given in a section of 
the manual to allow the user to see 
what happens in each situation. 

Register mapping generally follows 
the correspondence shown in figure 4, 
with a loose relationship between the 
8086 AX and the 8080 PSW; the exact 
relationship is determined from 
register usage at translate time. 

l\fany run-time options are avail­
able to control the translation pro­
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cess, both on the command line and 
embedded in the 8080 source text. 
The options control the disks that the 
work and output files are on, whether 
the block-analysis information is out­
put to disk, whether code and data 
segments are to be intermixed or kept 
separate, and whether the condition 
flags are active on exiting from 
subroutines. 

XLT86 is a sophisticated program 
that does a reasonable job of optimiz­
ing the translation of 8080 source 
code to 8086 source code. BOOS calls 
from CP /M-80 are mapped into 
BOOS calls that are compatible with 
CP/M-86. 

XLT86 has special features for 
handling translation of conditional 
JMP and CALL instructions in 8080 
source code. In the 8080 instructions, 
JMP and CALL instructions are 
capable of reaching any address 
within the 64K-byte region. The 8086 
conditional JMP instructions can 
reach only 128 bytes on either side of 
the IP (Instruction Pointer) register. 
XLT86 examines the target of the con­

ditional JMP. If the target cannot be 
reached, XLT86 changes the sense of 
the conditional JMP and skips over a 
long JMP to the target address. Since 
there are no conditional CALL or 
RET instructions in the 8086, the 
sense of the condition is changed and 
a short conditional JMP is performed 

The 8086 can access up 
to 1 megabyte of 

memory and as many 
as 65,000 input/output 

ports. 

to skip over an unconditional CALL 
or RET. 

As noted earlier, the segment 
registers allow for separation of code 
and data regions. To reference data, 
you have to tell the 8086 whether 
data is in the code segment (CS) or 
the data segment (OS) . For the Digital 
Research ASM86 assembler, the Off­
set directive handles this chore. 

XLT86 examines an expression and 
determines the proper segment for the 
particular instruction. 

XLT86 does have limits on the size 
of the 8080 source files that it can 
translate because the flow-analysis in­
formation must be in memory. In a 
64K-byte CP /M system, the max­
imum source file that can be 
translated is approximately 6K bytes, 
depending on the structure of the pro­
gram. Nothing is said in the manual 
about being able to deal with 
modular code using RMAC and 
external references. This implies that 
the entire source program must be 
converted at once, limiting the size of 
the program that can be translated by 
using XLT86 to 6K bytes. 

In summary, if you're starting from 
808018085 assembly code written for 
ASM or MAC and you want to go to 
CP /M-86, and if the source program 
does not exceed 6K bytes, XLT86 is 
the most useful translator. Code writ­
ten for Z80s using MAC requires 
careful examination after the transla­
tion process to make sure that no 
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A hands-on approach to 
computer literacy 

Students do a lot more than read about 
computers. They also ... 

•become capable beginning computer 
programmers who can program the 
computer for business, personal, and 
school use 

•strengthen their problem-solving skills 
and attention spans 

•sharpen their planning skills by analyz­
ing sub-tasks 

• learn about career opportunities in the 
computer field 

Note: ' For better service, Gregg's educational 
courseware is available under a license agree­
ment, rather than through sale. 

To take full advantage of Computer Power, 
you need the following equipment: 

APPLE II Plus micro­
computer, equipped 
with a video monitor 
(color or black and 
white), UCSD APPLE 
Pascal-language card, 
and game paddles. 

GREGG SOFTWARE 

Classroom-tested materials that 
are easy to use 

The student text and courseware reduce 
computer anxiety by offering lively instruc­
tion featuring graphics and animation. And 
the Teacher's Manual offers thorough, 
step-by-step guidance to the new­
to-the-computer teacher. 

Text, 224 pp. (65773-4) $7.50* 
Teacher's Manual, 372 pp. incl. 7 disks 
(65774-2) $38500* 

To learn more, just fill out and mail the cou­
pon. Or dial toll-free: 800-223-4180. 
(From New York State, call collect: 
212-997-2646.) 
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flags were inadvertently changed. 
You have to expand macros before 
using XLT86 unless the number of in­
vocations was small. In that event, 
expanding the macros by hand with 
an editor might be just as easy. 

Sorcim's TRANS86 
TRANS86 is an 8080/ACT80­

to-8086 translator. It takes 8080 or 
ACT80 source code as input and 
creates a file compatible with the in­
put to ACT86, an 8086 assembler. 

The output of TRANS86 is incom­
patible with any assembler other than 
ACT86. The ACT86 mnemonics are 
different enough so that, unless the 
programmer has a sophisticated text 
processor and the talent (or patience) 
to do a great deal of text manipula­
tion, TRANS86 should be used only 
with ACT86. 

Both TRANS86 and ACT86 run on 
either 8080 or Z80 processors under 
CP /M-80, MP/M, or COOS with a 
minimum of 24K bytes of RAM 
(random-access read/write memory). 
TRANS86 consists of an executable 
file, an overlay file, and a translation 
table. The input assembly source 
code must be in a form acceptable to 
the standard CP /M-80 assemblers 
(ASM, MAC, or RMAC), or to 
ACT80, Sorcim's Assembly Code 
Translator for 8080/Z80 processors. 

Translation occurs on an instruc­
tion-by-instruction basis with some 
optimization rules applied to condi­
tional jumps. There appears to be no 
limit as to the size of the source file 
that can be translated. A file is pro­
duced on the same disk as the source 
file with the same name and an . ASN 
extension. If a file by that name 
already exists, the user is asked if the 
file should be deleted or if the pro­
gram should be aborted. 

TRANS86 flags the following Z80 
instructions as errors: 

Zilog/Mostek 
ACT80 code equivalent code 

Mov A,R LdA,R 
Mov R,A Ld R,A 
Mov A,I Ld A,I 
Mov I,A Ld I,A 
In,C reg In reg,(C) 

Inir Inir 
Otir Otir 
Rid Rid 
Rrd Rrd 

TRANS86 supports macros in the 
ACT80 format. Although TRANS86 
acts on macros in the MAC format, 
there is no guarantee that the macros 
will expand correctly. The user is cau­
tioned to examine the result of a 

macro expansion to determine if the 
sense of the macro has been main­
tained. Examples are given of some 
macros that work and some that do 
not. The TRANS86 User's Reference 
Manual includes a section that gives 
hints on how to hand-optimize the 
output of TRANS86; specifically, ac­
cumulator indirect loads through the 
DE and BC registers, 8080 conditional 
jumps, and Z80 block instructions. 

Another section describes the dif­
ferences between ACT80 and Z80 
mnemonics. This information allows 
the programmer to manually convert 
assembly source code to a form ac­
ceptable to TRANS86. The ACT80 
instruction set has some ASM-style 
instructions, some Z80-style instruc­
tions, and some instructions that are 
unique to the ACT80 assembler. If 
the source code is written in 8080 
ASM mnemonics, TRANS86 will 
process it and output ACT86 
assembler code. The 8080 instruction 
SPHL, however, was translated in­
correctly in the current version of 
TRANS86. 

Another section in the manual con­
tains suggested constructions that can 
be manually entered to deal with Z80 
op codes that are flagged as errors . 
Block input/output instructions and 
input/output through register C are 
described in detail. 

NEW FROM EXTENDED PROCESSING 

THE BURNER 1/0 FOR THE S-100 BUS 

The BURNER 1/0 has a complete EPROM 
programmer, two serial ports, one parallel 
1/0 port with handshaking and memory 
management. 
Programmer features: 
• 	 Most EPROM types from 2704 thru 2764 

and 2508, 2516 and TMS2716. 
• 	 CPM compatible software supplied in 


EPROM that can be easily written on 

a diskette. 
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• 	 Programming socket is zero insertion force 
type. 

• 	 Programming voltages generated on board. 
• Programmer is totally 1/0 mapped. 
1/0 features: (serial) 
• 	 2 fully independent RS-232 serial ports. 
• 	 RS-232 data ready supported. 
• 	 Each serial port has independent baud rate 

generators that are software programmable 
from 50 to 19,200 baud. 

• 	 Serial ports may be polled and/or intenupt 
driven. 

1/0 feautres: (parallel) 
• 	 Independent 8 bit output, input and status 

flags. 
• 	 All 1/0 including flags are latched. 
• In addition, there are 4 direct sense lines. 
Memory management features: 
• 	 Controls the S-100 address lines from 

A16-A23. 
• 	 Uses output instruction to load the address. 

Normally 40H. 

We are offering this board with all options, or 
just the portions that are needed may be pur­
chased. Regardless of which version that is 
purchased, documentation for the entire board 
is supplied. All combinations are assembled 
and tested. 
Option A: Complete board with programmer, 

1/0 and memory management. $324.95 
Option B: Programmer only. $199.95 
Option C: 1/0 only. (2S + P) $199.95 
Option D: Option Band C. $299.95 
Option E: Memory management only $150.00 
Memory management may be added to 
options B or C for $25.00. 

AVAILABLE FROM 

Microbyte Computer Systems 
2798 So. Bascom, San Jose, CA 95124 
(408) 377-4685 
DEALER INQUIRIES INVITED 

Circle 308 on inquiry card. 
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You're putting together a desktop computer 
system for your office or home. And you want to add a 
letter quality printer so you can do word processing, 
too. But you don't want to spend a fortune. 

Until now, you really had little choice but to 
settle for dot matrix printers. True, dot matrix 
doesn't produce letter-perfect printing, but daisy 
wheel printers just cost too much. That is, they did. 

Now, Smith-Corona® offers a daisy wheel 
printer at such an incredibly low price, you can't afford 
not to get it. (The fact is, you won't find a daisy wheel 
printer anywhere at a price so low.) 

The Smith-Corona TP-1"' printer operates with 
microprocessor controlled daisy wheel technology, and 
is available with either standard serial or parallel data 
interface. It is compatible with most microcomputers 
currently on the market. And, unlike many printers, 
it's made in America. 

Best of all, the TP-1 produces results identical to 
those of our very finest office typewriters-printing 
with real character. So it can be used to send out 
letters that have to look perfect. As well as financial 
statements, inventory reports, direct mail campaigns, 

Anything at all you need printed. 
The basic TP-1 will handle letter or legal sized 

paper. An option that will be available soon will enable 
it to handle either fanfold or single sheet paper. 

The TP-1 is easy-to-use-just turn the power 
on, load the paper, and away it goes. There are drop-in 
ribbon cassettes and a choice of easy-to-change, snap­
on daisy print wheels for a variety of fonts. 

So stop thinking you can't afford a daisy wheel 
printer. Because, thanks to Smith-Corona, a printer 
with real character is s .h c 
no longer expensive. mtt - orona 
r---------------1 

Please send mP more information on the Smith-Corona TP-1 II daisy wheel piinter. 

I IN~me_____
I Title___________________ 

I Company Name _______________
I Business Address_______________ 

Ci1y_______S1a1e_____Zip___ _ 

I Mail Coupon to : 
Dwight P. Newcomer, National Sales Manager-Office ProductsI Smith-Corona 

6S Locust Avenue I New Canaan, Connecticut 06840 86 
manuscripts. Even a letter to your son in college! L---------------~*Manufactu rer's suggested rerail is under $900, but p1ices may \·ar.c 



LIGHTNING FAST 

SAFE ANO SOUND 


Rapidly write programs and 
save your files with Audio 
Light utilities for CP/M: 

BACKFIELD 

MPL-MENU PROGRAMMING 

LANGUAGE 


Our Quality Software will 
improve your productivity. 
THE BACKFIELD 
O ur backfield software saves a nd protects your hard 
di sk data with these fine features: 

• Backs up a h ard disk to floppies 

• Backs up selected files or all fi les 

• Automatica ll y selects files that have changed since 
lasr backup 

The BACKFIElD consists of three programs: 

FU LLBACK backs up an entire disk to another set of 
disks f ile-bv-file. optimizing the use of all available 
memory. It wr ites a special checksum di rec torv fi le for 
later use bv QUARTERBACK. 

HALFBACK backs up a large lile to mult ip le disks. 

QUARTERBACK automatica llv determines which f iles ­
h.we been changed since the I.1st backup, and backs up 
these f iles onlv. 

MPL-MENU PROGRAMMING 

LANGUAGE 

MPL simpli f ies applica tion programming by using 
menus to st ructure programs: 

• Data is d isplayed as items in a menu 

• Data is organized by connecting menus together 

• Selecting an item in a menu may call an 

application module 


•Message area at top of each menu fo r module 

communication 


• Selection causes data to be placed in the messaRe 

area 


•Interfaces with other programming languages 

MPL is a revolutionary new programming language for 
the system developer or end user to structure applica­
tions in a na tural easy-to-use manner. The design of 
MPL allows application modules to be written in any 
compiled language supported by CP/M. 

PRICE-ORDER INFORMATION 
THE BACKFIELO $150.00 

MENU PROGRAMMING LANGUAGE s175.00 
Back field ava ilable third quarter 1982 

MPL requires a 24x80 CRT. ;\ II software is supplied on 
8" single density diskette for CP/M 2.2. 

Call (408) 395-0838, or send check to: 

AUDIO LIGHT, INC. 
146 Town Terrace, Suite 4 

Los Gatos, CA 95030 
•caliinrni,1 re$idenrs. ;K:/d r,q. for ~ales ta:~ 

Dealer Inquiries Welcome 

MPL is a trademark of Audio Light, Inc. 
CP/M is a trademark of Digital Research. 

Audio Light 
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Seattle Computer System 
Seattle Computer Products' (SCP) 

translation system consists of two 
programs: a Z80 translator (called 
TRANS86 on the disk, though not the 

· same as Sorcim's) and a compatible 
8086 cross assembler (ASM86) . Both 
programs run on Z80 processors 
under CP/M-80 with a minimum of 
24K bytes of RAM. The programs do 
not run on 8080/8085 processors. 

The translator accepts source files 
in Zilog/ Mostek mnemonics and pro­
duces an 8086 assembler source file in 
a form acceptable to the SCP 8086 
cross assembler. Since the 8086 
source format required by the SCP 
8086 cross assembler is different from 
any other 8086 assembler that we 
know of, you must use these two pro­
grams together. The translator places 
its output on the same disk as the Z80 
source code and gives it an .A86 file 
extension. 

The translation is on an instruc­
tion-by-instruction basis with no op­
timization. There appears to be no 
limit on the file size that may be 
translated. Not all Z80 instructions 
are translated, however. Those in the 
following list will produce an op code 
error: 

Cpd Ldi 
Cpi Otdr 
Ind Otir 
lndr Outd 
lni Outi 
lnir Rid 
Ldd Rrd 

These op codes are mostly in the 
block-manipulation set of instruc­
tions. Although programmers do use 
these instructions, they must be 
manually coded when converting to 
the 8086. The SCP translator does not 
support macros and permits use of 
the following pseudo-ops only: 

Db 

Om 

Os 

Ow 

Equ 

If/Endif 

Org 


If the Z80 index registers IX and IY 
are used, they are mapped into 
memory locations with the labels IX: 
and IY:. The programmer has to 
define these locations; otheiwise, 
they will show up on the assembly 
listing as undefined labels. The Z80 
alternate register set (BC',DE',HL') is 
treated the same way, as memory 
locations that the programmer must 
define. 

Either the DI or SI register can be 
used as a temporary IX register by 
loading one of them from the location 
IX when required to do indexed in­
structions. The programmer has to 
take care of this substitution; the 
translator does not. 

When using the DI register, you 
must always keep in mind that the 
only 8086 segment base that can be 
used with the DI register is the ES seg­
ment; the SI register, on the other 
hand, can reference all the segment 
bases, defaulting to the OS segment. 
If this 8086 source code is going to be 
run under CP/M-86, you have to be 
careful about using the ES segment 
register. The CP /M-86 documenta­
tion specifically states that ES is not 
saved through a BOOS call. 

For the SCP Z80-to-8086 trans­
lator's register usage, see figure 6b. 

Translating the Test File 
To determine how the three pro­

grams actually translate source text, 
we prepared a file acceptable as input 
to an assembler and containing all the 
op codes of the 8080 and Z80 . Since 
the SCP translator could accept only 
Zilog/Mostek mnemonics, the test 
text was run through an 8080-to-280 
filter program before the translation. 

Listing 1 presents, side by side and 
line by line, the original 8080 code, 
the Sorcim TRANS86 translation, the 
Seattle translation, and the XLT86 
translation . Here are reminders of 
some things to consider when you ex­
amine the translations: 

•Because of the differences in the ar­
chitectures of the 8086 and the 
8080/280, some choices must be 
made when translating from one 
architecture to the other. Therefore, 
some difference in translation is to be 
expected. 



Explore the excellence of your ZX81 with a 


L'lEL'lOPIH 641s memory extension for $179.95 

Give your 

MEMOPAK 64K RAM $179.95 
The Sinclair ZX81 has revolutionized 
home computing. The MEMOPAK 64K 
RAM extends the memory of ZX81 by a 
further 56K to a full 64K. It is neither 
switched nor paged and is Directly 
Addressable. The unit is user trans­
parent and accepts such basic com­
mands as 10 DIM A (9000). It plugs 
directly into the back of ZX81 and does 
not inhibit the use of the printer or other 
add-on units. There is no need for an 
additional power supply or leads. 

Description of memory 
0-BK ... Sinclair ROM 
8-1 6K This section of memory 
switches in or out in 4K blocks to leave 
space for memory mapping, holds its 
contents during cassette loads, allows 
communication between programs, and 
can be used to run assembly language 
routines. 
16-32K ... This area can be used for 
basic programs and assembly language 
routines. 
32-64K . 32K of RAM memory for 
basic variables and large arrays. With 
the MEMOPAK 64K extension the ZX81 
is transformed into a powerful com­
puter. suitable for business. leisure and 
educationa1 use. at a fraction of the cost 
of comparable systems. 

;-=~== ~-=--==-:~;;-=-~ a.-.l~li-.IV I ~\.la 
Memory Extention Specialists 

Memotech Corporation 

7550 West Yale Ave.. Suite 220 

Denver. Colorado 80227 


Ph.(303) 986-0016 


Circle 290 on inquiry card. 

diminishing memory more byte. 

MEMOPAK 16K RAM $79.95 

With the addition of MEMOPAK 16K, 
your ZX81 will have a full 16K of Di­
rectly Addressable RAM. It is neither 
switched nor paged and enables you to 
execute longer and more sophisticated 
programs and to hold an extended data 
base. 

The 16K and 64K Memopaks come in 
attractive, custom-designed and engi­
neered cases which fit snugly on to the 
back of the ZX81 giving a firm connec­
tion. 

Free service on your MEMOPAK 
Within the first six months, should any­
thing go wrong with your MEMOPAK. 
return it to us and we will repair or 
replace it free of charge. 

Try MEMOPAK with no obligation 
You can use our MEMOPAK in your 
home without obligation. After 10 days 
if you are not completely satisfied. 
simply return it for a full refund . 

Coming soon ..... 
A complete range of ZX81 plug -i n 
peripherals: 

M EMOTECH Hi-Res Graphics 
MEMOTECH Digitising Tablets 
RS232 Interface 
Centronic Interface and 
Software Dr ivers 

All these products are designed to fit 
"piggy-back" fashion on to each other 
and use the ZX81 power supply. 

Further information forthcoming. 

~mote;-Corp.~50W~~ Ave. Suit;-220Denve~Colo. 002271
I I
Yes' I would like to try the Memopak. I understand that if 1·m not complete satisfied. 

1can return it in 10 days for a full refund. Price -t- Qty. Amount 

IID Check Memopak 64k RAM $ 179.95 

Memopak 16k RAM $ 79.95ID Visa I 
Shipping and Handling $ 4.95 $ 4 .95ID MC I 

Total

IAct. No. I IExp.I I I 
t U.S. Dollars 

IName_______________________________ I 
IStreet I 
ICity State Zi I 
L__ 

http:a.-.l~li-.IV


NEW FROM NETRONICS 

AUTO-PATCH 

HARD DISK 

With plug-in multi-user ports 

Automatically Installs Itself Into 
Your Present CP/M• 2.2 Operating 

system & Floppy Disk Hardware. 
It's Exclusive! 

6 megabytes .. $2995.00 12 megabytes ... $3495.00 

What's the big concern of S100 owners when they 

consider adding Hard Disks? They worry that it will be 

d ifficult lo install. that it won·1 be compatabte with 

their present software and hardware. and Iha! it may 

cause down-time on their S100 system. 


Worry no more - Netronics new AUTOPATCH Hard 

Disks Systems are here. AUTOPATCH installs 1n just 

one ·IWO·three: (1) plug in the hard disk S100 card: (2) 

run three short programs supplied on disk: (3) disable 

the boot on your floppy controller and enable the boot 

on your hard disk controller (this step not required ii 

you wish to continue to boot to your floppy drives). 


And thats it: The AUTOPATCH feature automatically 
tinds the end of your existing BIOS and then sett 
relocates and patches itselt into the existing BIOS. A 
virgin copy of CCP and BIOS are loaded into memory, 
a customized SBOOT 1s added to the front of CCP and 
lhe whole memory image is writlen lo the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supplied. The new BIOS will 
automatically rename any old devices as B: and C: 
and def ine the hard disk as drive A:. All with the lift of 
one linger!!! If your BIOS is large you may have to re· 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Systems are available in 6 

and 12 megabyte models. Included in the system: 6 or 

12 megabyte Hard Disk Drive ... Controller for up to 4 

Hard Disk drives . . . S100 Hard Disk card with provi­

sions for adding 8 additional 110 ports to be used 

when adding a mulli·user operating system . . . Power 

Supply . . Deluxe Steel Cabinet . . . All necessary 

cables . .. AUTOPATCH Programs supplied on ~ither 

8" or 5•;, .. IBM formatted single density diskettes 

(specity style required) .. . Complete installation in· 

slructions ... Fully wired and tested. ready to go. 


SPECIFICATIONS 
Unformatted Recording Capacity: 6.4 or 11.6 MB . 
No. of tracks: 612 or 1380 ... Data Transfer Rate: 3 ms 
. . . Bytes/sector format: 512 ... Communication Port: 
DO (other ports available on special order) . . Pro· 
grams supplied on 5'11 ··or 8'' single density IBM for ­
matted diskettes (North Star CP/M · version available 
on special order) 

10 DAY MONEY BACK OFFER 
Continental U.S.A. Credit Card Buyers Outside Conn. 

CALL TOLL FREE 800·243-7428 
To Order From Connecticut Or For Tech. Assist. 
Call 1203! 354.9375 

N ETRONICS R&D LTD. Dept. 
333 Litchfield Road, New Millard, CT 06776 
Please send rhe items checked below: 
D AUTOPATCH/6 Hard Disk System ... $2995.00 
0 AUTOPATCH/12 Hard Disk System ... $3495.00 
D Additional 6.meg•byt • drive with power supply, 
cabinet, cables and necessary software . . . $1995.00 
D Additional 12·megabyte drive with power supply, 
cabinet, cables and necessary software ... $2495.00 
All plus $15.00 P&t (postage & insurance). For Cana · 
dian orders. double the postage ($30.00). Conn . res. 
add sates tax. 

Total Enclosed $--~---,.,--....,-,.....,...-
0 Personal Check O Cashier's ChecK/M,0 . 
O VISA O MasterCard (Bank No. ___)
Acct. No. Exp. Date _____ 
Signature ------------- ­Print Name _______ _ _ _ ___ 

Address --........,,.-------=----­
C it y Stale Zip ____ 

336 June 1982 © BYTE Publkations Inc 

(a) 

8086/8088 
8080/8085 TRANS86 Seattle XLT86 

8-bit A AL AL AL 
registers B CH CH CH 

c CL CL CL 
D DH DH DH 
E DL DL DL 
H BH BH BH 
L BL BL BL 

16-bit register PSW AX(1) AX AX 
pairs BC ex CX(2) CX(2) 

DE DX DX(2) DX(2) 
HL BX BX BX 

16-bit register SP SP SP SP 
pairs PC IP IP IP 

(1) TRANS86 does not preserve 8080 byte order on the stack. 
(2) The Seattle translator uses SI on loads from memory and DI for stores to memory. TRANS86 and 
XLT86 do a register exchange between BX and the appropriate register to allow indirect addressing 
through BX. then a register exchange to fix up BX and the appropriate register. 

(b) 

8-bit 
Z80 

R 
I 

TRANS86 
(3) 
(3) 

8086/8088 
Seattle 
(3) 
(3) 

XLT86 
(3) 
(3) 

16-bit IX 
IY 

DI 
SI 

(4) 
(4) 

(5) 
(5) 

alternate 
registers 
set 

BC' 
DE ' 
HL' 

(5) 
(5) 
(5) 

(4) 
(4) 
(4) 

(5) 
(5) 
(5) 

(3) Since the 8086 does not have equivalent regis ters, none of the translators support these 
registers . However , they can be mapped to a memory location by the programmer . 
(4) Seattle's TRANS86 handles these registers by generating memory references to storage 
locations defined by the programmer . 
(5) Although these registers are not mapped by the translators, the programmer can define 
storage locations and deal with them through macro definitions. 

Figure 6: 8080/80851Z80-to-808618088 register mapping. Figure 6a shows 808018085­
to-8086 register mapping by the three translator programs. Figure 6b shows Z80-to­
8086 register mapping by the three translator programs. 

•In general, when the 8080 does can reach anywhere in its address 
16-bit arithmetic, only the carry bit is space; conditional jumps in the 8086 
affected; this is definitely not so in the can reach only 128 bytes on either 
8086. side relative to the IP register. 
•The Z80 and 8086 do string and •No conditional calls in the 8086 cor­
block operations differently; the 8080 respond to the conditional calls of the 
has no primitive block operations at 8080/280. 
all. listing 1 makes it apparent that the 
•As noted earlier, the segment three translators treat most instruc­
registers in the 8086 allow addressing tions the same way, allowing for the 
of up to 1 megabyte; no correspond­ differences in the target instruction 
ing registers exist in either the 8080 or set. The following comments high­
Z80 . light the differences found. 
•Registers used for indirect memory The only incorrect translation is 
references in the 8080/280 are dif­ TRANS86's rendering of the SPHL in­
ferent from the corresponding struction. The transfer is in the wrong 
mapped registers in the 8086. direction. The comment field of the 
•Conditional jumps in the 8080/280 instruction was wrong in the 



·············-············································~ 
~FOR ONLY $129.95 Learn Computing 
:From The Ground Up ,, ... 
: Build a Computer kit that grows 
: with you, and can expand to 64k 
: RAM, Microsoft BASIC, 1'lxt Edi· 
•tor/ Assembler, \\Ord Processor, 

Floppy Disks and more. 
•ORER/85ExplL.: 

Here's the low co~I way lo leam thefundamenlalsnfcom­
putinR. the atl-impor1anl ha9ics you'll need more and 
more as you advance in cnmpuler skills. Fm just $129.95 
you Rel the advAnced-deSi)!n Explorer/85 mnlhr.rboa1-d. 
wilh all lhe feature! you need to learn how lo wrile and 
ll•P. prQRram,. And ii can Rrow into a system thill is a 
match for any rw.non;il computer on lhe market Look al 
lhese fealure1' : JI0/15 Cenlrul Pror:essinR L!ni I. lhe 

;:;:;;:~1~5~h!5~if;· t;:~rl~'ndf ~~: 1~p=;::s ~~:n ~~ 
alone!). f'1111tll·hi1pfusunr.6-hi l inpul/oulpul porls lum 
which you u n inpul and oulpul your prQRrams. as well as 
conlml exterior swi•1.hes. relays. lijjhls. etc. . a caueue 

~:':1n~ 1~0at~~·~,:·m 1 sl:1C.~1i:~ ~I:~ ~~r~~~--~ 
syslcm/monilnr makes 11 e.1sy '3 \earn compulinR in 
several importanlways: • II allows simpler. fast er wril ­
inR and enterinll; of prnRrams • II permits K.a"l!i; hy you 
In ;ill par1s of lhl' syslem so you can check on lhe slatus of 
;iny point in the prQRram • h allows tracinR each pru ­
J!rHm tlep hy sll!p . with pnw ision for displayina all 1he 
r.nn lenh nf llu! CPIJ !fC'lill!llc~ nil,lls. etc_) • ;ird it 
dflf!S muchmOl"e' 

You J!P.I al l lhis in !he startinR level {l..evel Al of the 
E11plnrf'r/RS for only 1129.95. Incredible! To use . iust 
elur_,in Jou r 8VOC power supply and terminal or 
s;!:iai;if/:i~r,!.,ir;w~ if you don'I h;ive !hem. see our 

0 IR-vel A compuler kil (Terminal Version) .. . 1121.815 

plus SJ Prtl." 

0 I.eve( A kit (I-fox Keypad/Oisplay Version} . 1121.815 

plus SJ P&I. " 


~~~~n~o-;; ;!:~~~;~~~l~C~'j~~~1~11;;s7:~~=~~~!~: 
puler. Now you can plu,q in any or the hundre ds or S 100 

cardsavaililble. 

0 I.eve! B kil . _ S4VJS plus S2 PAI.' 

0 SlC~ hus conne.-: tot"S (two requiredl ... SUL'5 each. 

po!ilpaid. 


LEVEL_ C - Add s till mor~ 
 ..-rt. 
compu- tmRpn- wer:lhis " build-... 

:~! ::::~~~~=n~'':~n~~ - • 
lhe SlOO bus lo s ix slots ~ 
0 IJ!vel C k11 ... 139.9.'5 plus S2 • "' 
PAL' 

• 0 SlCXl bus conneclor s (fiv e 
• r eq u1r edl 14.15 e ach. 

postpaid. 

LEVEL D- When you reach lhe poinl in learninR Ihat re­

quirr.s more memory. we 11ffrr f\vo choices: ei ther add 4k 

of a mP.mnry rlitt!(:tly m 1h1~ 1nutherboa1-d. or add mk lo 

64k of memnr}' by mf'a ns nf .1 sin)!IP. S JOO can I. our f amnus 

"JAWS." 


~::~·15~ ~~: t~~~E~;~ ~~~1. : l ·A~~.~ nn · ~~~.~ P~~-~ 
PA-1 ":0 32kS100 "'fAWS" 1199.9.'5 plusS2 P&l" :O 4Ak 
5100 "'JAWS" 1249.95 plus S2 Pt.I' : 0 64k S100 
"IAWS" 1299.9.'5 plus 52 PA I' . 

LEVEL E- An imporlant "hui ldinR hlt .M.:1<. ." it aclivates 
lheRk ROMIEPROMspaceon lhe mothe rbnartl. Now iii~• 
pluR in our Rk Mi1:rnsorl RASIC ur your own cuslnm 

: b(:'~clE kil "'·9.'5 plus~ P& I. ' 
• ,Moa,,owi tl: UASI!: ,, , lht' l.tni;ru.t,11'" '~ ..1inw- ,..., w. 
: tit," J.nAh~t\ lr. )'nll r mmp.11~r' II as "' '"" I. hi,. II\~ W11)1"
• 0 l1c cassetle VP.ts ion rJ MicrrKoft BAslr; I ri!'JUlrf!s l.evel 
• 8 and 12k of RAM minimum : WI' su~··st a lfik S IOO 
• "JAWS" - sr.eahove) IGl.9:5 pos lpa1d . 
• D Rk ROM v1!nionof Micro,oft BASIC (requires Level B 
• A Level E ;ind 4l RAM: 1us1 pl UR inlo ynur l.ev1:l E sockets. 
• Wesh1111e111rithr.r1he4k l.evt?I DRAM expansion nra t6k 
: SHWJ '" IAWS,") S~. 9.'5 plu~ S2 P&l.' 
• 0 Disk v1? l"!linn of M.u:rosofl BASI C (r-equires. l.eve_I fl. 
• J2k of RAM. nnppy disk cnn1mllm. R" n oppy disk drive) 
• Sl2.S postp;ud 

: TEXT EOITOR.tASSEMBl.F.R - The r.di1or/a.~semhler 
: ~fa;~1f:~~1r;~:;~.~~~rc~~;i~!~P.Si=~:::~~i~:J':~~~:~~ 
• and mnrt~ c:nmplrx. . rhr. ~ s~"rn~ler ca n sav~ you m;iny 
• hmin of prnRrilmminR limr• ' Illis soflware indudes an 
: edilor proRrnm tha1 11nl1!rs 1h1~ proRrams you wrile. makes 
• r.hanRl'S. a ml:1o;1\rs 1ht• pl'()Mr otm~nnc;iS">rlff!'!; Thea.~ .<;P.m· 
a blr.r J>l!rf nrms lhP d1~nr.;1 l t• sk nf 1ranslalcnJ1 symholif. 
• r.orle inln 1h1! cnmputrr-r r.adahle ohjP.CI code. The editor( 
• a'semhler prQ51:ram is availahh• either in casselle o r a 
• ROM version 
• 	 0 Edilor/Assemhlf' r (Cassl"llP. Vl'Urnn: requires Level 

'" R" ;ind8k !min lor RAM- wesu~esl lfik "' JAWS" ­
set! abovej '59.915 plus S2 PM." 
0 Edrtor/Assf'mhlr. r !ROM \'t•r s ion supplied on an Sl!Xl 

~~h,';/j~~~IO ~:~~lk~.j~~~~-,RA~~~~ ~~s ;;- ~~r.,es1 
8" n.OPPY OISk - A N'marldhh· " h11 1ldinR block .. 
Add our R" nnppy disk when you n1•1·1l fas ter operation. 
mon! r.onveni1~nt prCJRram slnr.i)!e. pmhaps a husiness ap· 
ph1;alion. and aGIJ!SS to the litr·rally thrn1s:mds of prQRrams 
and prngr;im lanRuaR•!S av;iilahlr. tofl.1y You simply pluR 

;~1;;,~:~%i11 1~~ 2p~44r::~ac~~~ system - ii ar:.cepls all 1 1
0 !l" Floppy Oisk Drive $499.9.'5 plus Sl2 PAI.' 

18hi~ep~rci:;:~~~l~~~!i"f.dPow~:":.:~~P~~.us S2,!;: 19~ plus 
11 PAI• 
0 Drive Cahh1s {M>I up for two driv es) . 12.S.OO plus 
St ~I PAI" 

~~~~~ss~~~!~.k~:a~~~~ret~~~~~~~~::;.~f:..~f'~ 
thal give ynur £xplnrl'rlR5ace~<>to1housands of exislmR 
CP/M-hased prOilrarrK ... St~ no p1tstpaid. 
NEED A POWER SUPPLY? Consider our AP·l. II can 
supply al11h1• powr.r you m!toel fur a full y expanded F.x­

~~~;~~~P~ti!isnkl"~~11;•~,~a~·b.t~i:a:::i;~~~ll~i 
Dh~n;\1 ~:~l~:~ply kil (8V ft 5 ;m11..t m df'lu ~f' stl"t'I 

: ~:;~A ~~~~~~S~?p~~~ - 2\~ -
• offer ynu chmr..es: 1he leas1 ex- I 
•pensive one is our H e 11 ~ 
• •Ke ypad/Display kil that dis­

: 	 play., •he informa•ion o n a ' ' 
• calcula1or·.lypi; screen. The .• ~ , . · 
• olhBr cho11:n 1s nur ASCII \.,..- . , -:--;...-' 

: ~i?,'ha~~~'~:r:iii~r'w~hr:ih:~ ..~ 

~ETRONICS Research& Development Ltd .• 
lill~~~-~l!~!1l~~!~.~.'?.'!~:. .~:~..M!tf.l!~~:.f !.~.?J.~•••••• .: 

, . ,-~.. 
~1~ • 
' · ,.· . - - . · .... 
~ · \ • 5 .... ;;;:;-­

' ' . -- ­
~uplnl.;· o < f" ho·n·••· •

1;1·r1~ M1crosoh HASfr : or~ 
I. Pl111i in Nolmnii:·~ I l1•x Fdi/1ir/A....~1:mbler in HOM !II 

~ 1 ~z;:; 1{~~~~11~Y1,, r:mwr:rl 111 ~ ~~;:;: ~;;;;·~~~~~1~~;;:~ 1:1 r · C 
S1flfl 1: 1 11 !.~ f(ltll/Ol \![1in~ rllnl/ • 

:I Add 4k RAM 7 ( :onm•d 11:rnii rml • 


------~~~~~~~~~~~~-: 
a CRT monitm or a TV se t (i( you have an RF modulator) • 

0 Heit Keypad/Di s play kit 169.95 plus S2 PAI.• 

0 RF Mudulalor kil (allows you to us e ynur TV sP,I as a 
mnnilor) . S8.9:5 pos1paid 
0 12' ' Vid~n Mnnil nr (lllMHi. handwidlh ) _ 5139.9..'i 
plus S5 P&I ." 
0 Oelux1 ~ Steel l.ah!nf'I fnrthe ____ ,_,_, 

Explnr~r/115 ... St9.95 plus SJ 

PAI: 

D F;in fur ca hinel SlS.00 

plus$1 .5'l P&L' 


ORDER A SPECIAL-PRICE 

EXPLORER/85 PAK-THERE'S 


ONE FOR EVERY NEED. 


D lkiPnnrr hk (S.we 526.00) - Yoo RP.I Level A (Ter ­
m in al VP.rSion) with Monitor Source ljshnR (525 value) 
AP· 1, 5-amp. power supply. Intel ROA5 Use rs Manu;il 
!Refit SHl9.115) SPECIALl169.95 plus S4 PM. " 
0 E:lpcrimrntr:r P... (Snve S.'l3 40) - You RP.I Level A 
(Hex Keyp ;idlDispla y Version) wi th Hex Ke)'pad/ 
Disp lay. Intel AM5 Usf'r Manu;il . l..evel A Hex Mrmilor 
SourceLislinJI, and AP· l,[1.amp. powm supply !Rei;:. 
S279.115l SPECIAL 1219.BS plus Sfi P&l.' 
0 Spcd1l M.icrotoh BASIC P1k (SaveSlOJ l:tl)- YouRet 
Levels A (Te rminal Version). II. D (4k RAMI. E. Rk 
Microsof1 in ROM. lnlelOOA!>llserM.1n ui1l. l.J":vel A Moni ­
lnr Source Lislin11,. and AP-1. 5-amp power supply 
(Reg. S43!1.70) SPf.CIAl.13Z9.95 plus S7 P.e.I' 

D Add 1 Rom-Veuion Tut EditorJA.ucmhlcr (Rl:4unes 
levels Band Dor SIOO Memory! H'f.95p lus S2 Pal' 

Sc.ner r· Di1k Su1r:m - lndudes l..e\'d AH noppyJisk 
controller, one COC 8" disk-driVI!. tWO·drive calile. two 

:~~~n~t~~~~~:lh!:dl~sr1e add d0!~~w;,~~J SP~~\~L 
199!1.9.'5 plus SIJ PAI' .. O 32k S1ar1er Syslem. 51045.95 
plus 513 Pt.I.' 0 4Rk Slarlr·r Sy~tem. SlO!l.'i.95 plus Si l 

~&~~~ 1:!~;1~f~~:;~~P1~:!~!~~~,l~~hfn1:. .p:~.", rhf. 
amp. power supply. I.eve! C wilh IWo SHU connr.clors 
disk drive cahinel and pt1wer supply. lwn suh .O connec ­
tors for 1;11nnec1inR your p rmlt!r ;iml termmal I~ 

§~~9~~~:.~;!~ 1s:!~~9.'5 e!.i;~~r~p*f!1s;t'd Sl&S0.00 
plus 520 P.-.1 ." 
0 Special? Co mplele Ausiness Sof1w;1re P;ik (S<1v1! 
Sll25.l'XJ\- Includes CPIM 2.2 Microsoft Ai\SJC. General 
IJ!d11,er. Accounts RP.!-J!ivahln. Acrnunls Payahle. Payroll 
Package (Rr.g. SIJ25) SPF.CIA!. 5699.95 posl11aid 

t't,:'. ~:;,1~1::-~ ~~~ ;}/;:;~:1/1~1; I• in.~u rorin~ ... For C•mrrdio11 11r ­

Conlinen1•1 Credi! Card BuyeA Oulside Connttticul: 

TO ORDER 
Call Toll Free: 
800-243-7 428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 
CP/M is• reg, u1dc:m1rk of Digital Research*(CJipnndmnilt:nrimmlJ* 

SEND ME THE ITEMS CHECKED A ROVE 

Total Enclosed (Cnnn. Residen1 s aild s al~s lax 1 s _ _ 

Paid by: 
0 Per.;nna\ C.hei:k 0 C.ashier's Cher.k/Mon!'y Ordr-r 

0 VISA 0 MASTERCARO!Aank No ----1 

Acct. NU' ______ _ F.11p O;ite ---

SiRnalure _____ _ _ _ _ ___ _ 

Prinl N'arM--------- - - - ­
/\rli1r.-,. ... _____________ 

City ___________ ___ 

S1;ile_ _____ 7.ltl - ---- ­

ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and $295 Printer 
Netronlcs announces a state al the art 


breakthrough In lerminals. Now at prices you 

can afford, you can go on-line with data·bank 

and computer phone-l ine services. ll 's all 

yours: "electronic newspapers, " educational 

services, Dow-Jones stock reports, games, 

recipes, personal computing with any level 

language, program e1tchanges, electronic bul · 

letin boards . . and more every day!!! 


Netronlcs offers two new terminals. both 
feature a full 56 key/128 character typewriter· 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
si•"nplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port lor making hard copy of all incoming data, and oo tional provisions for block and 
special character graphics.The"smart" version, SMARTERM-80,fea tures either 24 line by 80 
characters per line or t6 by 40 characters per llne, ii offers on-screen editing with paQe-at-a­
l ime print ing, 12,000 pi1tel graphics, line graphics, absolu te cursor addressing, underlining. 

~~v,e~~~~~~00d0e"~ · ~~~ ~~e;n~:!~ea~nds~~~I~ . Ti~~eYO~rs+~P~!t~~~ :;:~~l~tt~r ~~~~~~~Po~1 ~~~r 
delU11 green-phosphor monitor pictured above. For hard copy just add our matched printer . 

Price breakthrough! P Own lhe FASTERM-64, a complete terminal kit , ready to plug in for 
jusl $199.95 or order the SMARTERM-80 kil tor just $299.95, (both availab le wired and tested.) 
Be on-line with !he million-dollar computers and data services today . . . we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 

coupon), so you buy only what you need!!! 


FASTERM·64 . DISPLAY FORMAT:64or32 characters/line by t6 lines 96 displayable 
ASCII characters (upper & lower case) . .. 8 baud rates: 150, 300. 600, 1200. 2400. 4800, 9600, 
19, 200. (switch sel.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V 
PIP (EIA RS-170) ... CURSOR MODES: home & clear screen. erase lo end of line, erase cursor 

~~tlec~~i0~r~e~ ~~~B·L~~~~~Gr~tg~s~~u~nm~~~~~~: a~,rn~v~~ ~~~da.u_i~ssi0~ 1 ~1~s:· 1. i.5. 
2 .. OAT A BITS PER CHARACTER: 5, 6, 7 or 8 .. . CHARACTER OUTPUT: 5 by 7 dot matrix 

~kao7
Nb~J!A~11Ao:.~ 1~d~~s~~IP~J~~,~~~~~~~~~'E~~ ~~~;E·W1~H0~o~tt~u~~~y· ... 

OPTIONAL GRAPHICS MOOE: includes 34 Greek & math characters plus 30 speciat graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 
SMARTERM-80 .. . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 

~~~~i=:~~'.e2~~-11 . i~~~~~ptJf~~~31~Ce~,c;C:':li! ~~r~~:ta:~~~ 1.i_o. J~E~og.u~2~3=r?~~· 
pp {EIA RS-170) .. . EDITING FEATURES: insert/delete line, insertfdelete character, tor· 
ward/back tab . LINE OR PAGE TRANSMIT . PAGE PRINT FUNCTION ... CURSOR POSI ­
TIONING: up, down, right , left . plus absolute cursor positioning with read back . . . VISUAL 
ATTRIB:UTES: underline, blink, 1everse video. hall intensity, & blank . . _ GRAPHICS: 12,000 

:~~ ~~soo~~l-i~~ ~+~c~ ~:f~: 1;~i %':t:~~sa·u· o~~;~~~EE~::~.1T6:~Jf:4f~; ii C~:r~~~~~ f~' · 
~Cob~K1 ~B~~~;, ·.P~~J~~A~u.!6~iFio1.tigR_ 502~'o~E~~f~~ ~~~RES~sc11Bf~'tig~~D 
KEYBOARD: 56 key/128 character . . 4K ON BOARD ROM .. COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 OIA ... FULL DUPLEX, FCC APPROVED DATA RATE: 300 baud 
... INTERFACE: RS232/C and TTY .. CONTROLS: talk/data switch (no need lo connect and 
disconnect phone), originate/answer switch on rear panel . . NO POWER SUPPLY RE­
QUIRED. 
ASCII KEYBOARD ASCll-3 ... 56 KEY/128 CHARACTER ASCII ,.•ENCODED .. UPPER & LOWER CAS E ... FULLY DEBOUNCED 

2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE 

REQUIRES + 5 & -12V DC !SUPPLIED FROM VIDEO BOARDS) 


1~~~;;~T~~'1EciLUMN~~f~"c:Lo1~P~~s~~g,BAU~o T~~CTOR FEED ................... 

. . UPPER/LOWER CASE ... INDUSTRY STANDARD RIBBONS .. . 


4 CHARACTER SIZES . 9 BY 7 DOT MATRIX ... Bl-DIRECTIONAL 

PRINTING 


Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. Dept. 


333 Lltchfleld Road, New Miiford, CT 06776 

Please send the items checked below: 

0 COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board 
ASCll·3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&I 

. wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to 
each of above 
0 COMPLETE SMARTERM -80 TERMINAL (includes SMARTVID-80 video 
board, ASCll-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&I . .. wired and tested $369.95 plus $3 P&I 
0 FASTVID-64 VIDEO BOARD (requires + 5 & ·12V DC) ... kit $99.95 plus $3 
P&I .. graphics option add $19.95 ... wired & tested $129.95 plus S3 P&I .. 
raphlc5' option add $19.95 
] SMAl1TV10oll(l VIDEO BOARD (requires + 5 & + 1·12V DC) ... kit $199.95 


plus $3 P&I ... wired & tested $249.95 plus $3 P&I 

0 DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I 

0 ASCll·3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&I . 

wired and tested $89.95 plus $3 P&I 

O POWER SUPPLY (powers ASCll-3 keyboard & video boards) ... kit only 

$19.95 plus $2 P&I 

O ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 


~siiU~~o9~J'~oi~~&~ODEL 103 OIA ... wired & tested $189.95 plus S3 
P&I 
0 DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus $10 P&I 
0 RF MODULATOR MOD RF-1 . .. kit only $8.95 _p1u$ $1 P&I 
0 3FT·25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL. CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 

For Canadian orders. double the postage. Conn. res. add sales tax. 

Total Enclosed $ ________________ 
D Personal Check D Cashier's Check/Money Order 
D VISA D MasterCard (Bank No. ------ ­
Acct. No. 	 Exp. Date _______ _ 

Si9nature
Print Name_ __________________ _ 

Address ____-=---------=------­
City State Zip 

http:Sl&S0.00
http:SlO!l.'i.95
http:51045.95
http:SPf.CIAl.13Z9.95
http:S43!1.70
http:lnlelOOA!>llserM.1n
http:SPECIALl169.95
http:Pow~:":.:~~P~~.us


Circle 330 on Inquiry card. 

MTI stocb 'em all 

for fasterdelivery. 


Ask about our" OED" diteounts. 

VISA and MasterCard orders accepted. 


MT! 
VIDEO TERMINALS Price 

VT100 DECscope ........................... $ i595 

VT1 BX Computing option.............. .. 2395 

VT101 DECscope .................. ............ 1215 

V T131 DECscope ........ .. ................... . 17B5 

VT132 DECscope .............................. 1995 

ADM 3A (dumb tenninal) .................. 595 

ADM 5 (dumb with visual attributes) . 645 

ADM 31 !two page buffer) ................ 1095 

ADM 21, 24, 32, 36, 42 .................... • 

Hazaltine Esprit....... ..... ...... ............ ... 645 

Hazeltine Executive BO Model 20 ... .... 1495 

Hazeltine Executive BO Model 30 ....... 1715 

1410 (Hazeltinedumbte"ninal) ..• ..... 575 

1421 (Consul 5BO & ADM 3A comp.). 595 

1500 (dumb terminal) .•• .•........•. ........ B25 

1520 lbuffered,.printer port) .. ....... .... 1105 


RETRO-GRAPHICS TERMINALS 
VT100 with graphics pkg .. .... .. ......... . 3250 

VT 125 (DEC graphics) ....•......•.....••.•. 3260 

ADM 3A with graphics pkg ..••........•... 1795 

ADM 5 with graphics pkg ... .•. ............ 1B45 


300 BAUD TELEPRINTERS 
LA 34-AA DECwriter IV .................. . 1095 

LA 36 DECwriter 11 ••••••• •••••••••••••••••••• 1095 

Diablo 630 RD ..... ...........................•. 2295 

Diablo 630 KSR ............................... . 2695 

Diablo 1650 KSR ............................. . 2635 

Tl 743 (portable) .............. .............. ... 1190 

Tl 745 (port/built-in coupler) ........... . 14B5 

Tl 765.lport/bubble/b.i. coupler) .. .. . . 2595 


600 BAUD TELEPRINTERS 
Epson MX·BO .... ..... ............ ................ 645 

Tl B25 KSR impact.... ................... .... 1570 

Tl B25 KSR pkg. ................... ....... ..... 1795 


1200 BAUD TELEPRINTERS 

Epson MX-100 ............. ........................ 995 

LA 120 RA (receive only) ...... ......... .. 2095 

LA 120 AA DECwriter 111 ...... ......... .. 2295 

Tl 7B3 (portable) ... .. ........... ... ............ 1645 

Tl 7B5 (port/built-in coupler) ..... ..... .. 2270 

Tl 7B7 (port/internal modem) ...... .. ... 2595 

Tl B10 RO impact............................. 1545 

Tl B10 RO pkg..... ......... .... ................ 1795 

Tl B20 RO impact ............................. 1B50 

Tl B20 RO pkg.. ......................... ....... 2025 

Tl B20 KSR impact ......... .... ..... ... ... ... 2025 

Tl B20 KSR pkg. ........... .. .................. 2195 

Lear Siegler 310 ballistic ... ....... .......... 1945 


2400 BAUD 
Dataproducts M200 12400 baud) ....... 2910 


DATAPRODUCTS LINE PRINTERS 
B300 1300 LP M band) ................ ...... . 5455 

B600 (600 LPM band) ................... ... . 6930 

B1000 11000 LPM band) .............. ... . 11330 

BP1500 (1500 LPM band) .. .. ........ .... . 19700 


ACOUSTIC COUPLERS 

A/J A242-A 1300 baud orig.) .... ... ..... . 242 


Vadic VA 341 3 (300/1 200 orig.I ....... B45 

Vadic VA 3434 11200 baud orig.) .... . B45 


A/J 247 1300 baud orig.) ... ...... .... .. ... . 315 


MODEMS 

GDC 103A3 1300 baud Bell) ......... .. .. 395 

GDC 202SfT 11200 baud Bell) ....... ... 565 

VA 3212 (Bell 212Acomp.) .. ...... ... .. . B25 

VA 103 1300 baud modemphone) ..... 235 

VA 3451 (orig/ans triple modem).. .... BB5 

VA 3455 ( 1200 baud orig/ans.) ......... 770 

VA 2450 (Bell 201 comp.) ......... 725 


CASSETTE STORAGE SYSTEMS 

Techtran B16 (store/forward) ........... . 735 

Techtran B 17 (store/for/speed up) .... . 915 

Techtran B 1 B (editing) ... .. .... ........ .. ... . 1225 

Techtran B22 (dual) .......... ......... ...... . . 1640 


F LOPPV DISK SYSTEMS 

Techtran 950 (store/forward) ........... . 1395 

Techtran 951 (editing) ...................... . 1995 

• Please call for quote. 

Applications Specialists & Distributors 

Computer Tenninals, Peripherals & Systems 


New York: 

516/621-6200, 2121767-0677, 518/ 449-5959 


Outside N.Y.S.: 800/ 645-6530 

New Jersey: 201/227-5552 


Ohio: 216/464-6688 
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Listing 1

Jnz Help 

Ret 
:Gl: 

Jz :G2 
Jmp Help 

:G2: 

Ret 


Jnz Help 

: The original 8080 code, the Sorcirn TRANS86 translation, the Seattle transla­
tion, and the XLT86 translation. 

Original 
8080 code 

stax B 

Inx B 

Dad B 

Ldax B 

Stax D 

Ldax D 

Dad H 

Dec H 

Inr M 


Mvi M, 3 


TRANS86 

Xchg BX,eX 
Sto AL, [BX] 
Xchg BX,eX 

Inc ex 

Add BX,CX 

Xchg BX,eX 
Ld AL, [BX] 
Xchg BX,eX 

Xchg BX,DX 
Sto AL, [BX] 
Xchg BX,DX 

Xchg BX,DX 
Ld AL, [BX] 
Xchg BX,DX 

Add BX,BX 

Dec BX 

Incb [BX] 

Stob #3, [BX] 

Seattle 

Mov DI,eX 
Stob 

Lahf 
Inc ex 
Sahf 

Lahf 
Add BX,eX 
Rcr SI 
Sahf 
Rel SI 

Mov SI,ex 
Lodb 

Mov DI,DX 
Stob 

Mov SI,DX 
Lodb 

Lahf 
Add BX,BX 
Rcr SI 
Sahf 
Rel SI 

Lahf 
Dec BX 
Sahf 

Inc B, [BX] 

Mov B, [BX], 3 


XLT86 

Mov SI,eX 

Mov [SI] ,AL 


Lahf 

Inc ex 

Sahf 


Lahf 

Add BX,eX 

Sahf 


Mov SI,eX 

Mov AL,[SI] 


Mov SI,DX 
Mov [SI],AL 

Mov SI,DX 
Mov AL,[SI] 

SHL BX,l 

Dec BX 

Inc Byte Ptr O[BX] 

Mov Byte Ptr O[BX] ,3 

Dad SP 

Dex SP 

Mov M,A 

Rnz 

Add BX,SP 

Dec SP 

Sto AL, [BX] 

Jz :Gl 

Lahf 
Add BX,SP 
Rcr SI 
Sahf 
Rel SI 

Lahf 
Dec SP 
Sahf 

Mov [BX],AL 

Jnz Ret 

Add BX,SP 

Dec SP 

Mov Byte Ptr O[BX],AL 

Jz L 1 


L 1: 


Jz L 2 

Jmp Help 


L 2: 


Listing 1 continued on page 340 




C: Commodore Computer 
VIC 20 Personal Computer 
VIC 1S1 SGraphic Printer 
CllM401& 
CllM4032 
CllM 8032 
CBM SuperPet 9000 

$ 299.95 
$ 39S.OO 
$ 995.00 
$1295.00 
$1495.00 

. $199S.OO 
$179S.OO 
$129S .OO 

...... ­ .. ·-----··· , _____ .. _____ ,.. __ - ......._ :_ : ....._... .:- : -­__- :CB \II HOSO Dua I Disk Drive 
CBM 4040 Dual Disk Drive 
CBM 20.\1 Single Disk Drive 
CBM 4022 Tractor Printer 
CBMH010 IEEE Modern 
C llM Data se ttP 
CBM·IEEE lnteriaceCabl e 
IEn-IEEE Interface Cable 

. $ &95.00 
$ 795.00 
$ 279.00 
$ 74.9S 
$ 39.9S 
$ 49.9S 

Professional Software/inr Cll M c o 111pu1 c' " 

\\'nrdPro 11" - d ~iimily oi CBM \!\lord Prorps.;;ing Program.;; 

, 1 ~Pl!ill\\11\~ 
I '' 

Q ATA111 J 

, . . . ·­ - _. - ­..... . - . . .. . .. ­.. . ~. . . .. - ~ ... ,. __- · 

Word Pro 2 Plus 
WordPro l Plus . 
Word Pro 4 Plu s 
Worc!Pro S Plus (for C BM 110%) . 
The Adrninistrator (Data Base for C BM) 
Powerl."(Programmer's Utility ROM) 
lnioPro'"(DataBasC' forCllM) 

A Atari 
"'====~9~~~~~~-=j=F--{A tari 400 1 hK $ l9'l 00 

Amdek Monitors 
Vic!Po100G 
Viclpo 300G 
Color1 
Color2 . 

$ 179.00 
$ 200.00 
$ 449 00 
$ 999.00 

Epson Printers 
MX-70 
MX-110 w/Graphtrax 
MX -110 FT 
MX-100 FT 
INTERFACE CARDS 
11141 RS-232 Interface Board 
1114S RS-232 Interface Board 

w/2K Buffer . 
ll1 S1 R S-232 Interface Board 

w / X/ON -X/0 FF 
111&1 IEEE Interface Board 
111 31 Apple Interface Carc! 
11232 Apple Interface Cable 
11220 TRS-110 Cable 

At<Hi 800 1hK (inc l. BASIC 
c,1rtridge) $ 8'l'l 00 

Atari410 
Recorder 

Atar i 1110 Disk 
$ 'l'l.9S 

Driv<' $ S99.9S 
Atari 1122 Thermal 

Printer $ 299.95 

Qume 
Sprint 'l/4S $249S .OO 
TractorOption $ 210.00 

$ 2'J9.9S 
$ &4S .OO 

. $ 74S.OO 
$ 94S.OO 

CMD Mupet 
MC-llOOA Mu pet Cont roller $ 99S.OO 

(,\\11 1! 1-U"'' ControllPr lor C'llM C'ompult'r>) 

CM-100 Ch<innel Module $ 2SO.OO 
Printer Module $ lS0.00 

Diablo 630 Printer 
.. $ 7S .OO 

$ 14'1 .00 

$ 170.00 
$ SS.00 
$ llS .00 
$ 3S .OO 
$ 3S.OO 

Diablo &30 $2710.00 
Tractor Opt ion . . $ 3SO.OO 

NEC Spinwriter Printer 
NEC 7730 
N EC7710 
NFC 7720 
NEC lS10 . 
N~C :lSOORD 
Tractor Feed Options are avai lab le 

l'ROIJUCT I INI. ANIJ l'RICI I IS I INCS 

$ 199.9S 
$ 29S .OO 
$ 4SO .OO 
$ 4SO .OO 
$ hS0.00 
$ 119.95 
$ 29S.OO 

$308S .OO 
$lOHSOO 
$lli10.00 
$22'10.00 
$1119S.OO 

*WordPro, POWER, & lnloPro are registered 
Irademarks of Professional Solt ware Inc. 

CAI I ~OR OUR 70 PAC~ C:ATAI OC l·OR COMl'l I 11 

l'l'I WILL MATCH SOMf AIJVl·RTISI IJ !'RICI SON Cf RTAIN l'ROIJUCI S LIS II IJ LINDI I~ SIMll.AR " IN STOCK" CONl)ITltlNS. 


MON-FRI <J:OO-S:JOE.S.T. 

VIS4"RJ ~.~~~~Ave (617) 449-1760 ­
TELEX: 951021 MASTERCARD * UISA ~ Needham, MA 02194 ­
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Listing 1 continued: 

Cnz Help Jz :G3 Jz XOOO Jz L 3 

Call Help call Help Call Help 
:G3: XOOO: L 3: 

Xthl Mov BP,SP Pop SI Mov BP,SP 
Xchg BX, [BP) Xchg SI,BX Xchg BX,(BP] 

Push SI 

Pop PSW Pop AX Pop AX Pop AX 
Sahf Xchg AH,AL Xchg AL,AH 

Sahf Sahf 

Push PSW 	 Lahf Lahf Lahf 
Push AX 	 Xchg AH,AL Xchg AL,AH 

Push AX Push AX 
Xchg AH,AL Xchg AL,AH 

Sphl 	 Mov BX,SP Mov SP,BX Mov SP,BX 

(ZBO opcodes) 

Djnz Label 	 Dec ex Dec CH 
Jnz Label Jnz Label 

Cpir Xchg BX,DI 
Cld 
Repnz 
scasb 
Xchg BX,DI 

UP 
Mov DI,BX 
Repnz 
Scab 
Mov BX,DI 

Ldir Xchg BX,SI 
Xchg DX,DI 
Cld 
Repnz 
Movsb 
Xchg BX,SI 
Xchg DX,DI 

Up 
Mov SI,BX 
Mov DI,DX 
Rep 
Movb 
Mov DX,DI 
Mov BX,SI 

Push Ix Push DI Push [Ix] 

Pop Iy Pop SI Pop [Iy] 

translated . text, also. We therefore translator should be used with 
suspect that the program has a minor ASM86; no other assembler will take 
bug with regard to this particular in­ advantage of this feature. 
struction. Note that TRANS86 and the 

Since this test program was Seattle translator treat the DJNZ in­
nonsense as far as logical program struction differently. TRANS86 uses 
flow is concerned, XLT86 was at a a 16-bit register, CX, and the Seattle 
loss to determine the active registers, translator uses CH, an 8-bit register. 
and sometimes chose simpler instruc­ A warning message comes out of the 
tions than it would have in a real pro­ Seattle translator reminding the pro­
gram. The results for XLT86 could be grammer that DJNZ does not affect 
different in different situations. the flags in the Z80 but that this se­

The conditional jumps for quence of instructions will affect the 
TRANS86 and XLT86 can vary, 8086 flags. 
depending on the distance of the 
target label from where the jump is. Register Mapping 

The conditional return in Seattle's Figure 6 shows a detailed, side-by­
translator references . a label called side comparison of the differences in 
RET. This refers to any RET within register mapping performed by the 
128 bytes on either side of the state­ three translators. Figure 6a deals with 
ment. This is one reason why Seattle's the 8080/ 8085-to-8086 mapping; 
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figure 6b, with Z80-to-8086 mapping. 
As the notes there state, TRANS86 

does not preserve 8080 byte order on 
the stack. 

The Seattle translator uses SI on 
loads from memory and DI for stores 
to memory. 

TRANS86 and XLT86 do a register 
exchange between BX and the ap­
propriate register to allow indirect 
addressing through BX, then a 
register exchange to fix up BX and the 
appropriate register. 

Since the 8086 does not have some 
of the registers of the Z80, the 
translators can't support them. The 
programmer can, however, map 
those registers to a memory location. 

TRANS86 generates memory ref­
erences to storage locations supplied 
by the programmer to take care of the 
Z80's IX, IY, BC', DE', and HL' 
registers. 

Summing Up the Translators 
A general view is that Sorcim's 

TRANS86 is a useful product if the 
original source is in 8080 or ACT80 
form and the user has ACT86 as a 
target 8086 assembler. The register 
and flag usage appear to be a little 
looser than for the other two pro­
grams. This requires more knowledge 
and more involvement from the pro­
grammer to make sure that the sense 
of the translated code is maintained. 
No limitations exist as to the size of 
the source file and macros are sup­
ported if the input is in ACT80 for­
mat. Sorcim's TRANS86 is sold 
separately from ACT86, but they 
should be used together. 

The Seattle Computer Products' 
Z80-to-8086 translator is a 
straightforward code translator that 
uses Zilog mnemonics and runs only 
on Z80-based processors. There ap­
pear to be no limitations as to the size 
of the source program that may be 
translated since the program 
translates one instruction at a time . 
Register and flag usage are very con­
servative, protecting the source ar­
chitecture as much as possible and 
providing warnings when potential 
problems could arise. The converted 
program has more of a chance of 
working the first time than a less con­
servative translation would have. 





Circle 179 on inquiry card. 

CHOOSE ... 

Choose an Apple Desk 

A compact Bi-Level desk ideal for the Apple com­
puter system. This 42" x 29'/," desk comes with a 
shelf lo hold two Apple disk drives. The lop shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodale a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail­
able on the 52" x 29'/," version of the Apple desk. 

Choose a Micro Desk 

The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting 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 vent­
ing, cable cul outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

Choose a Printer Stand 

The Universal printer stand fits the: 

Cenlronics 700's Diablo 1600's & 2300's 
Dec LA 34 T.I. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300' s Anadex 9500's 

Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 

ELECTRONIC S'::JSTEMS 
FURNITURE 

COMPAN'::J 

17129 S. K ingsview Avenue 
Carson, California 90746 
Telephone: {213)538-9601 
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Once the program is working correct­
ly, the programmer can reedit the 
8086 source to trim out the un­
necessary register saves and flag 
manipulations to speed up the code 
and make it smaller. If the source 
code is in Zilog mnemonics, or if a 
filter program is available to convert 
to Zilog mnemonics, we recommend 
the pair of programs from Seattle 
Computer Products . The Seattle 
translator and its ASM86 assembler 
should be used together for optimum 
benefit. 

XLT86 from Digital Research is a 
program that takes 8080 source code 
and converts it into 8086 source code 
in an intelligent manner using data­
flow-analysis techniques. It will pro­
duce better code than either of the 
other two translators if two condi­
tions are met: (1) no Z80 instructions 
are used, and (2) the source code is 
not bigger than 6K bytes (assuming 
the CP /M system is a 64K-byte 
system). XLT86 should be used with 
ASM86 under either CP /M-80 or 
CP/M-86. 

MS-DOS versus CP/M-86 
In the trade press and various 

advertisements, we see claims that 
conversion of CP/M-80 programs to 
MS-DOS (IBM PC-DOS, Lifeboat 
Associates' SB-86, Seattle Computer 
Products' 86-DOS) is as easy, or even 
easier, than from CP /M-80 to 
CP/M-86. In fact, some differences 
are seen in interfacing to the two 
16-bit operating systems. With the 
assumption that the program had to 
operate in a 64K-byte region under 
CP /M-80, we will bypass memory­
allocation questions. The remaining 
issues that have to be addressed are: 

• How does a program gain access to 
operating system resources? 
•How are file control blocks used to 
manipulate files? 

Gaining access to the operating 
system under CP/M-80 requires plac­
ing the function code in the C 
register, placing the information ad­
dress in the DE registers, and calling 
lo ca ti on OS hexadeci ma!, the 
CP/M-80 entry point. If the system 

call returns a value, it returns the 
value to the A register. A so-called 
warm boot under CP/M-80 is ac­
cessed by jumping to location 00 
hexadecimal, which reads in the 
operating system and resets the disk 
system. 

Now let's look at similar functions 
under CP/M-86 and MS-DOS. 

Gaining Access to CP/M-86 
Gaining access to CP /M-86 re­

quires placing the function code in the 
CL register, placing the byte 
parameter in the DL register or plac­
ing the word parameter in the DX 
register, placing the data segment in 
the OS register (the data segment is 
usually not changed for a converted 
program), and executing a software 
interrupt, INT #224. The result is 
returned in the AL register if it is a 
byte value; if the result is a word 
value, it is returned in both the AX 
and BX registers. Double-word values 
are returned with the offset in the BX 
registers and the segment in the ES 
register. Conversion of programs 
from CP/M-80 to CP /M-86, then, re­
quires replacing the call to location 5 
with the software interrupt INT #224. 

Another necessary change involves 
the warm boot. Under CP /M-80, the 
warm boot may be accessed by a 
system call with a function code of 0 
for a jump to location 0. CP /M-86, 
however, does not support the jump 
to location 0. As a result, you must 
change this program exit in the 
translated program if the program is 
to run correct! y. 

Provided that the call to location 5 
is replaced with INT #224, that the 
warm boot change is made, and that 
the registers are mapped correctly, 
there should be little problem in 
getting the translated program to 
access the CP/M-86 system func­
tions. 

Gaining Access to MS-DOS 
Although MS-DOS has a "pre­

ferred" mechanism through a soft­
ware interrupt, INT #33, for access­
ing the system, an additional 
mechanism is provided for "preex­
isting" programs that is compatible 
with CP/M-80 calling conventions, at 
least for functions in the range of 



rented magnetic l'eCClralllt 
pe, the forerunner of today's 
ide range of magnetic media, 
tck in 1934, and was the first 
dependent manufacturer of 
:M-compatible floppy disks. 

~ 

Cross-linked oxide coating- for 
low head wear and long trouble­
free media life. 

~oneoftwo man­
ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and 

I 
1ecial self-cleaning jacket and Center hole diameter punched to 
1er help eliminate data errors more accurate standards than 
d media wear and tear. industry specifications, for top 

performance. 

~' floppydi•k dd•e•. 

Bi-axially oriented polyester Double lubrication - lubricants 
substrate -foruniform and reli­ both in the formula and on the 
able performance year after year. disk surface, to minimize media 

wear due to head friction. 

Packaging to suit your 100% certification -every single For the name of your nearest 
requirements- standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 
box , Kassette 10® storage case, times higher than system require­ Crosby Drive, Bedford, 
or bulk pack. ments, to be 100% error-free. MA 01730, or call 617-271-4030. 

[@]BASF

Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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Visit BASF durinl! NCC at the Astro Villal!e Hotel. 



0-36. As far as system calls within the 
allowed function range are con­
cerned, the programmer doesn't have 
to do anything to translated pro­
grams to get them to run under MS­
DOS other than to correctly map the 
registers. 

MS-DOS also supports the warm 
boot function of CP /M-80. A jump to 
location 0 under MS-DOS executes a 
software interrupt, INT #32, which is 
functionally a program end and the 
normal way to exit from a program. 

Manipulating File Control Blocks 
The file control block used in 

CP /M-80 consists of a 36-byte block, 
which describes the disk drive on 
which to find or create the file, the file 
name, and information relating to 
which record of the file is desired. 

At least so far as normal file-access 
requests are concerned, both MS­
DOS and CP /M-86 treat this block of 
information the same. 

System-level information is quite 
different in the two cases, and pro­

grams that look at system bytes 
within the file control block need to 
be changed for MS-DOS to function 
correctly. The MS-DOS file control 
block has many more features, in­
cluding the date the file was created 

The problems 
encountered in 

mapping instructions 
and registers can be 

formalized and solved 
by using a variety of 

software tools. 

or last updated, the logical record 
size, and the file size. These system­
information bytes are in areas within 
the file control block that application 
programs normally do not access. 
Nevertheless, converting programs to 
make use of MS-DOS · file control 
blocks should take little effort. 

Conclusion 
There is, in fact, little if any dif­

ference in the difficulty of translating 
sound CP /M-80 programs to CP/M­
86 or MS-DOS. With CP/M-86, the 
programmer will have to make minor 
changes to gain access to the 
operating system. With MS-DOS, the 
programmer will have to make minor 
changes to handle the extra features 
of the MS-DOS file control blocks. 

Next month, we will make further 
comparisons between MS-DOS and 
CP /M-86. We will include some 
benchmarks made with the Compu­
pro 8085/8088 dual-processor S-100 
system. We will report not only the 
results of running programs under 
both CP/M-86 and MS-DOS on the 
same 8088 in the same machine, but 
also the results of running the same 
programs under MS-DOS running 
Emulator-86 on the same 8088 in the 
same machine. Although that may 
sound more like a cat chasing its own 
tail than a test of operating systems, 
we will try to keep it all straight.• 
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YOUR BEST FRIEND 

FOR FRIENDLY COMPUTING 


CommodoreVIC-20 from ASAP 

ASAP brings you the Commodore 
VIC-20, the friendly computer 
that costs little more than a video 
game. The VIC-20 plays great 
space games. but it can also im­
prove learning skills, help with 
household budgets and much, 
much more. 
The VIC-20 features color, sound, 
graphics, programmable func­
tion keys, built-in BASIC and 
expandable memory. The Friendly 
Computer connects to any TV or 
monitor. And ASAP gives you the 
VIC-20 complete with RF modu­
lator, switchbox, cables and a 
self-teaching instruction book at 
a great low price. 
ASAP also carries a full line 
VIC-20 peripherals and software, 
including: 
Part Number Description 
VIC1530 Commodore 

Datassette 
VIC1540 VIC1540 Single Disk 

Drive 
VIC1515 VIC Graphic Printer 

SPECIAL CARTRIDGES 
VIC1210 VIC 3K Memory 

Expander Cartridge 
VIC1110 VIC BK Memory 

Expander Cartridge 
VIC1011 A RS-232-C Terminal 

Interface 
VIC1112 VIC IEEE-488 Inter­

face Cartridge 
APPLICATIONS SOFTWARE 

ON CARTRIDGE 
VIC1211 A 	 VIC-20 Super Expander 

-3K RAM memory expan­
sion, high resolution, 
graphics plotting, color , 
paint and sound com­
mands. Graphic, text, 
multicolor and music 
modes 1024 x 1024 dot 
screen plotting. 

VIC1212 	 Programmers Aid 
Cartridge - More than 

20 new BASIC com­
mands help new and 
experienced pro­
grammers renumber, 
trace and edit BASIC 
programs. 

VIC1213 	 VICMON Machine 
Language Monitor ­
Helps machine code 
programmers write fast. 
efficient 6502 assembly 
language programs. 

RECREATIONAL GAMES 

ON CARTRIDGE 


VIC1901 VIC Avengers 
VIC1904 Superslot 
VIC1906 VIC Super Alien 
VIC1907 Super Lander 
VIC1908 Draw Poker 
VIC1909 Midnight Drive 

COMPUTER PROGRAMS ON TAPE 
VT 106A Recreation Program 

Pack A 
VT 107A Home Calculation 

Program Pack A 
VT 164 Programmable Character 

Set/Gamegraphics Editor 
VT 232 VICTerm I - Ter­

minal Emulator 

TEACH YOURSELF PROGRAMMING 

SERIES 


VL 101 Introduction to 
Computing 

VL 102 Introduction to 
BASIC Programming 

VIC-20 BOOKS AND MANUALS 

VM 101 Personal Computing on 

the VIC-20 
VM 110 VIC-20 Programmers 

Reference Guide 
ASAP Add-Ons for VIC-20 

5%'' Floppy Disk Drive 
Subsystems, single or double­
sided, single or double density 
80 x 24 Video Card 
27K Memory Board (static) 
Expansion Chassis with 
Motherboard 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR 
BEST PRICE. 

ASAP offers a 15·day buyer proteclion policy: full money­

back guarantee if not totally satisfied. 

Ordering Information: name. address. phone: ship by: UPS or 

Mail Sh ipping charge: add 52 90up tot lb. !UPS blue). U.S. 

Mail add 5150 IU S. only) (S25.00 minimum order). 

Terms: We accept cash. check. money orders. Visa and 

Master Charge (U.S. tunds only). Tax: 6% Calit. res .. COD's 

anr1 terms available on approval (School PO's Accepted). 


Toll free outside California: (800) 421-7701 
Inside California: (213) 595001 (714) 891-2663 
ASAP Computer Products.LTD.. 116 Viceroy Rd. 
D-12 Concord, Toronto, Ontario, Canada 
L4K 1A9 (416) 738-0500 (800) 268-1996 
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with ourvarietyof qua 
Announcing the latest addition to ASAP's broad product line 
-disk drives from Mitsubishi. The Mitsubishi M2894-63 is a 
double-sided. double-density 8-inch drive featuring high­
performance characteristics at a surprisingly low price. LSI 
microprocessor-based electronics provide sophisticated logic 
control functions, assuring signal and data integrity. And a 
unique Gimbal Head design assures a smoother drive for 
longer-wearing media. 
Mitsubishi 's 5%" drives provide improved storage capacity 
over that of conventional drives. The M4853 features 96 tpi 
density: twice that of many others. And the M4854 provides the 
storage capacity of 8-inch drives. 
M2894-63 .. . . .. ..... . ...... .. .. . . .. .. .. .. Call for price 
M4853 . .. . .. ....... .. ........ . ..... . .... Call for price 
M4854 . .. ......... .. .. . ...... . .. .. . .... . Call for price 
Additional drives from ASAP: 
Data Trak'" 5 (ANSI 5114'' compatibility) . .. ..... Call for price 
Data Trak'" 8 (IBM compatibility) . . ... .. . . . .. . Call for price 
Shugart Model BDl (standard floppy) . . .. . . . .... .. . $390.00 
Shugart Model 850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $600.00 
ASAP also provides a full line of high reliability disk drive 
subsystems. For superior quality, high re liability disk drives, 
contact ASAP today 
Part No. - Description* Price 
CA85V - Single cabinet for either Shugart or Oume SW' 
floppy disk drives (cabinet only) .. .... .... . ... . $ 75.00 
CAB5V /1 Q- Single cabinet with (1) Ou me®DT-5 double-sided 
double-density 5%" floppy disk drive installed .. .. $ 425.00 
CABBH - Dual cabinet for 8" floppy disk drives 

CABBV - Cabinet for 8" floppy disk drives 
(vertical mounting) ..... . . . . .. . . . .. . . ......... $ 250 00 
CAB8H/V+ 1 S - Dual cabinet with (1) Shugart SA801 R 
8" floppy disk drive installed (horizontal or 
vertical mounting) . ..... .. . . .... . . . ... . ... ... $ 635.00 
CABBH/V+2S - Dual cabinet with (2) Shugart SA801 R's 
8" floppy disk drives installed (horizontal or 
vertical mounting) . .. .. ..... . . .. . .. .. .. ..... . . $1050.00 
CABBH+l M - Dual cabinet with (1) Mitsubishi double-sided 
double-density 8" floppy disk drive installed . ... . . $ 690.00 
CABBH+2M - Dual cabinet with (2) Mitsubishi double-sided 
double-density 8" floppy disk drives installed .... . . $1055.00 
CABBH/V+ 1Q- Dual cabinet with (1) Ou me®DT-8 double-sided 
double-density drive installed (horizontal or vertical 
mounting) ... ......... . . . ..... . . . .. .. . . .. . .. $ 750.00 
CABBH/V+2Q - Dual cabinet with (2) Oume® DT-8's double­
sided double-density drives installed (horizontal or vertical 
mounting) ..... . . . . .. ...... . .... .. ... .. .. . .. . $1200.00 
HDCB/1-HD - Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ..... . ..... .. Call for price 
HDC8/l F+ 1HD - Cabinet with (1) Ou me® DT-8 double-sided, 
double-density drive, and (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ... . ..... . .. . Call for price 
CABBV/2F-9SMB - Desk top cabinet for (2) 8" Shugart or Oume 
floppy disk drives. 9-slot motherboard, card cage, fan. dust 
filter. power supply, and all power and drive 
cables .. . ....... .. ...... . . . .. .. ... .. .. .. Call for price 
•All cabinets come comple te with power supply. Ian and internal cables. 

(horizontal mounting) .... . .... .. ........ . . . .. $ 22500 
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Terminals Printers 	 822 40 Column Thermal S1ampede Carl ridge . . . ... . . . . .. . 18SD 

~anulacturer Model# Price Printer ..... _.. .. .. S 299.00 Ice Hockey Carlrirlqe. . ..... ... . . . 23 95 

lmpex Dialogue 80 s 875.00 Epson MX-80 820 40 Column Doi 
 DISKETTES from ASAP .earSiegler ADM-5 s 660.00 80 Column Dot Matrix Pr1nler 	 Matrix Printer ....... S 279.00 
 Ver batim .ear Siegler ADM-3A s 635.00 Characler sel: full 96-character ASCII with 825 BO Column Doi 	 51l/' Diskeues 
.ear Siegler ADM-3A• S1225.00 descenders Malrix Prinle1 ....... S 625.00 	 Part# Seclar Price 

.ear Siegler ADM-31 5109500 

ear Siegler ADM-32 S1225_00 
 Graphics characters: 64 block characters 830 Acousric Modem ...... S 159.00 	 MD525-01 Soll 10/S27 50 


MD52510 Hard 10 10/S27 50
.ea1 Siegler ADM-42 S1195.00 Cenlronics-style 8-bit parallel interface BSD lnlerface Module_ . _ . .. S 169.00 
MD525-16 Hard 16 101S27 50


elevideo TVI 910 s 625.00 standard: Apple. TRS-80.RS-232 interfaces CX30-04 Paddle Conlrols .. S 17.95 
 8" Diskelles·e1evideo TVI 912C s 725.00 optional CX40-04 Joysricks (pair) . .. ... S 17-95 	 FD32-1000 Hare! 10/S3500·e ievldeo TVI 925 s 825.00 FD34-1000 Soll 101S3500elevrdeo TVI 9SDC s 925.00 MX-80 FT/Friction Feed 
INTRODUCING ASAP's Memorex 
Atari BOO 16K RAM Module: $55.00 5 1 :~ •• Diskelles

:omponenls 	 MX-100/132 Column 
11 lfi's (200 nSl/5290-3 Okidata Dot Matrix Printers 	 Par1 # Side/Dens Sector Price1 year v.arran1y parls & labor 
\11p l~ TRS-80 He.1111 82A - 80 column prinler w/lraclor MEM 3481 1/0bl Soll 10/S26.50 
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Print Speed: 120 CPS 8" Oiskelles
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Super Breakout _.. • • ... . • . .... S 30.00ow-Pow1~1 1K x 4 Stal re RAM 	 MEM 3101 21Sgl Soll 10/345 00
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per minute Music Composer . _.• __ ..• _ _... S 4200 Par1 # Side/Dens Seclor Price 
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 Stock Charting _. . . _• __ .• _... . S 22.95 MD2D 2/0bl Soll 101S44.00• Srandard lnrerface5200 S1 !Kl S1 75 


• Compatible will1 Epson & Ok rdata Prinlers Slock Analysis . _.. _ • • __ ••.... S 19.95 	 MH1 1/Sgl Hard 16 10/SllOO
S2 95 S2 75 S2 SD Bond Analysis __ .. __ • . . __ • •... S 22.95 MH2D 2/0bl Hard 16 101S50 00• Dn-l1oard Firmware 127081
s 85 s 75
' 95 Opl!onal Cables: S20.00 Word Processor ....•• • . .. ..... 5119.00 lr'Oiskelles 

00 Pin IMSAI AEC-2/ Alari lo Epson Printer Personal Finance . .. ___ ...• .. .. S 64.95 F01-128 1/Sgr Soll 10/S41.00 
.olct/S-100 Solderlail Connectors TREC-2/TRS-80 to Epson/Okicfata Pr 1111e1 Microsoft BASIC .......•...... S 75 00 FH1-32 1/Sgl Soll 32 10/S41-00 
2 liD each 01 10/S240 each 	 FD2-XD 2/0bl Soll 10/550.00RSC-1/RS-232 (male 10 malel Oalasofl 

:apacitors Serial Interlace SEl-1 _ .. $55.00 Arari Mailing Lisi Disk . . . . . 19 95 


Elephant Memory Systems
(iil 12 Volt Cera1111c. . .. Be each or 100/S? 00 • Asynchronous 300. 1200. 2400 or 9600 BPS Alar i Criaracle1 Gener alor Drsk 16.95 

Parr# Side/Dens Sector Price• Compalible with Epson Prr nte1s Text Wizard Disk . . . 89 95
llP Sockets -Low ProlileTinSolderlail 	 EMS1 1/5gl Soll 10/S25 00 
EMS 2 1/0bl Soll 10/S27.50• 75 lo 9600 BPS 	 Micropainler Album 1Disk _. . 16 95 


escriplion 1-9 10-49 50-99 100 up 	 Micropainler Album 2 Disk . . . . . . . . . 16.95
Manulaclurer/Model # Price 	 EMS 3 1/0bl Hard 10 10/S27.SDI pill 1111 SI S 15 S 13 S 12 S 11 	 Le Stick Accessory _ . __ .. _. _ . . . . . 30.00Anactex-9SD1 W/2K huller . _.. S1295 00 	 EMS 4 1/0bl Hard 16 10/527.505 Piil 1111 SI S 16 S 14 S 13 S 12 
 lnnovalive Design Soflware. Inc. EMS5 2/Dli l Soll 101S33.00Diabln-630RO . .. .. . .. _... . _.. ...... S2095 00l pin lrn SI S 19 S 18 S .16 S 14 

Clloh Pro/Writer II . . . . . __ . . . Call for price Pool 1 5 HI-RES 48K • ..• - . - . .. - - . S28.95 	 EMS 6 2/Dol Hard 10 101S33.00 


) pin 1111 SI S 25 S 23 S 21 S 20 
 On -Line Syslems 	 EMS? 2/0bl Hard 16 10/533 00C11011 F-10 Prinlmasler . . _. Call for price
I p111 llrl SI S 26 S 24 S 22 S 20 
 Hl·RES Aclv #0 - Mission· Asteroict Disk 19 95
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1K ROM/PROM Module Call for price (800) 421-7701 
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The Osborne 1 
Mark Dahmke 


Consulting Editor 


The Osborne 1 is Adam Osborne's solution to the 
problem of incompatibility among personal computers. 
Designed to use industry-standard software, it combines 
the best of several designs while compromising in only a 
few areas, such as color and graphics. 

The Osborne 1 can best be classified as a business sys­
tem because it was designed to run a word processor and 
have the standard printer and modem interfaces that 
would be most useful to a business person. If you are 
looking for a computer that you can play games on, the 
Osborne 1 is not for you. If you need a solid, well-sup­
ported, well-documented business system at a reasonable 
price, you should give it a great deal of consideration. 

You really do get a lot for your money when you buy 
an Osborne 1. Just out of curiosity, I added up the manu­
facturers' suggested retail prices of all the software in­
cluded with the system. The total came to about $1530 
(allowing for some variation in retail prices). If we sub­
tract this amount from the retail price of the Osborne 1, 
the computer hardware itself would cost only $265-not 
bad for a ZBO with 64K bytes of memory, two 5%-inch 
disk drives, printer and modem ports, and a built-in 
5-inch video display. Of course the software is being dis­
tributed for much less than normal retail prices, but in a 
way you are getting a software package with a computer 
thrown in for (almost) free. 

Hardware 
The Osborne 1 is approximately 9 inches high, 20.5 

inches wide, and 13 inches deep. The case is weather­
proof when closed and can fit under an airline seat. The 
power cord can be stored in the case with a plastic panel 

About the Author 
Mark Dahmke is a Consulting Editor for BYTE and Popular Com­

puting. 

Photo 1: The Osborne 1 personal computer. 

with velcro strips, which also covers the power switch 
and the red circuit breaker. The unit operates at 120 volts 
(V) AC and 50 or 60 Hz (three-wire grounded plug) and 
draws about 37 watts (W). It can be set to operate at 230 
V AC by changing an internal jumper. The unit is con­
vection cooled, so there is no built-in fan. 

A 69-key detachable keyboard with 12-key numeric 
keypad (all with sloping key tops) is standard. The soft­
ware supports full key-rollover operation. 

Two 5%-inch floppy-disk drives mounted on either 
side of the display screen each provide 102,400 bytes of 
secondary storage. 

The processor board uses the ZBOA microprocessor op­
erating at 4 MHz. Main memory consists of 60K bytes of 
user-programmable memory and 4K bytes of ROM 
(read-only memory), which are bank switched. Bank 
switching gives the maximum use of the address space to 
the user by allowing physically separate memory areas to 
occupy the same logical address space. Memory-access 
time is 250 nanoseconds. 
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Figure 1: Block diagram of Applescope's circuitry. The interface occupies two slots on the Apple IJ's expansion bus; the amplifiers 
and conditioning circuits for analog input signals are kept separate from the digital electronics to reduce interaction and noise. 

digital converter) has been carefully designed to work 
within the Apple II's interface requirements; otherwise, 
the power supply would sizzle from overuse. 

The Applescope's major components are shown clearly 
in figure 1. All input signals are clamped to ±11.1 volts 
(V); the two channels are individually amplified. The 
analog board digitizes the processed signals through two 
modified tracking ADCs; 1024 samples (512 in dual-trace 
mode) are obtained at 0,286 microseconds per sample. 

The digital board has lK bytes of memory on-board 
that temporarily stores the digitized data as it comes in. 
This board also has the triggering logic, OMA (direct 
memory access) support logic, and the PROM (program­
mable read-only memory) that contains the Applescope's 
operating software. 

*ADDS* 

VIEWPOINT TERMINALS. $495 

DEC COMPATIBLE CRTS 
iVT-100). . . .. $995 
iVT-100 AVO & PRINTER PORT. . .$1295 
iVT-132 ). . .. $1395 
iVT·lOO COLOR) . . .. $2295 
iVT-132 COLOR) . . .. $2495 

DATA GENERAL COMPATIBLE 
Io100 & 0200) . . . . . $995 
10100 & 0200 COLOR. . ... $2295 

MODEMS 
30011200 212 A COMPATIBLE. . ... $699 

2-Drive 
 $l695 
 $1995 

4-0rive 
 $2995 
 $3495 

2-Drive Horizoniat 
 $1 750 
 $2050 

write protect switch option 
- $30/drive 


ECONOMY 

PERIPHERALS INC. 


(404J 952-0213 


Circle 500 on Inquiry card. 

Data is eventually transferred over the Apple ll's bus in 
two's-complement form and is read at locations OCOO 
through OFFF hexadecimal. This data is stored on disk in 
its raw form. Roughly 200 milliseconds later, this infor­
mation is displayed on the video monitor as an oscillo­
scope trace with 280- by 160-pixel (picture element) reso­
lution. The various parameters and settings chosen are 
displayed at the bottom of the screen as three lines of 
text. 

Because uses of the Applescope might vary, the de­
signers have provided places for extra capacitors and 
resistors on the analog board. The idea is that additional 
components might be necessary in some applications to 
alter the response of the clamping and amplifying cir­
cuits. These vacant locations are all labeled. 

THIN is IN! 

Srore-of·rhe·ort B" disl< drive subsysrems 
give you o remorl<oble 2.4 MCl in The space 
of o single-drive cobiner. 4.B MCl sroroge 
copoci1y in rhe space of o 2-drive cobiner. 
Perf ecr odd·ons for 113.M. Apple. P.odio Shocl< 
ond oil 8" Shugart comporible compurers. 

Systems lntrnductary Price Retell 

Columbia mlcroSystems, Inc. 

905 E. Broadway, Columbia, MO 65201 


(314) 875-8900 
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Ifoltax· SC-01 A 
SPEECH SYNTHESIZER 

$70 Each 
YoAax~ (5 or more, 

--.--- !"P~~P' $55 each) 
Order in Ones or Thousands 

The SC-01A Speech Synthesizer is a complelely sell­
contained solid stale device. This single chip phoneti­
cally synthesizes continuous speech of unlimited 
vocabulary. 
The SC-01A contains 64 different phonemes which 
are accessed by a 6-blt code. Computer interfaces 
and tell-to-speech algorithms also available for prod­
uct development. 
Vo lrax is a trademark ot FeOerat Sc1ew Works 

Call 1-800-645-3479, In N. Y. 1-516-374-6793 
MICROMINT INC .. 
917 Midway 
Woodmere, N.Y. 11598 

Call for 

quantity pricing. 
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