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OFTER FIRST ·ALWAYS THE BEST 

When we introduced the "S" system last year we knew that we were ahead of the industry. 
We didn't realize just how far. 

WE KNEW THE NEEDS-

When we began designing the S/09 computer, we 
knew that the normal eight-bit microprocessor sys
tem was not adequate for any but the smallest, 
single user business applications. What was worse 
there was little that could be done to expand the 
capabi I it ies of the system if the customer needed 
it. There is nothing much worse to a business 
customer than a "dead end" system. 

MEMORY IS THE KEY-

Obviously a business system should be able to 
operate with multiple terminals if needed. It 
should also be able to do a variety of jobs; not just 
data processing, but also word processing and com 
puter aided instruction. With a system limited to 
64K bytes of memory addresses such a system is 
just not practical. The amount of user memory 
available to each terminal is too small for useful 
work. 

HOW DO YOU GET IT 

The common solution to this problem is called 
bank switch ing. This process is similar to a selector 
switch that turns on the bank of memory that you 
want to work with . This, however, has a few pro
blems. It is inefficient, therefore expensive, plus 
be ing slow. It is also extremely clumsy when data 
must be exchanged between two different pro 
grams. Besides with all this you still cannot use 
more than 64K of memory for any one program. 
So what is the alternative? 

DO IT RIGHT-


The alternative is an address bus with more than 

the normal 16 bits found on eight-bit microproces

sors. By using 20 address bits you can, for instance, 

address up to a million memory locations directly . 


This way you have access to any part of memory at 

any t ime without any intermediate processes. Pro 

gram interaction is now no problem at all. 


SOFTWARE MUST MATCH-


So far we have a computer system with a large 

memory capacity and the ability to operate with 

many terminals, but this is not enough. You need 

an operat ing system just as sophisticated as the 


hardware to complete the job . It must be a multi 
tasking (therefore multiuser) operating system and 
it must be fast if it is to be useful with multiter 
minal systems. UniF LEX® fills these requirements 
and more. It also has multiple directories, log-in 
and password features. UniF LEX® was patterned 
after UN I XT.M., which is one of the most highly re 
garded operating systems around. 

PERIPHERALS TOO-

To complete the system we offer our smart ter 
minals, and a variety of disk systems. We have 
everthing from a 390K byte floppy to a 40 Meg/ 
byte Winchester drive. All peripherals are compa
tible and so you can start with a small single 
terminal system and upgrade if necessary to a fully 
expanded system- 16 terminals, 768 bytes of RAM 
memory and 96 Meg/bytes of disk storage. 

GET THE WHOLE STORY-

If you are planning to install, or sell business 
systems you should get our information package 
on the most versatile and cost effective system on 
the market, the S/09. You can get a 128K system 
(less printer) for a little over $5,000.00. 

*UNIX is a Trademarll of BPll laboralories. 

SYSTEM SOFTWARE 

Languages Operating Systems 

Assemb ler FLEX * 


BASIC UniF LEX 


FORTRAN 

Pascal 


PILOT 
 Word Processing 
Wo rd Processing Ed itor 

Data Processing Text Processor 
General Ledger 


Accounts Receivable 


Accounts Payable 

Payro ll Utilities 

Jobcost Debug Package 


Inventory Sort-Merge 

Ma il List Diagnostics 


*Supplied wilh uuer 40 ulililies 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Management lnfonnation Display 

LOW-PRICED, TOO 
Here' s color display that has 

everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI • is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient co lor 
monitor to give high-qual ity, high
resolution displays (756 H x 482 V pixels) . 

When we say the SDI results in a high
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resol ution su rpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besi es its high resolution and low 

price the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN
like commands. 

Pick ariy of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, 8) . Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

·u.s. Pat. No . 4121283 

Model SDI High-Resolution Color 

Graphics Interface 


HIGH RESOLUTION 
The SD l's high resolution gives a 

professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visib le line of the NTSC 
standard display of 482 image lines. Ver
tical line spaci ng is 1 pixel. 

To ach \eve the high-quality display, a 
separate output signal is produced for 
each of the three component colors red , 
green, blue . This yie lds a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Circle 1 on Inquiry card. BYTE Augu'1 1980 l 
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Model SDI plugs into Z-2H 11-megabyte 

hard disk computer or any Cromemco 


computer 


DISPLAY MEMORY .,
Along with the SDI we also· offer an 

optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port ~•
memory stores one full display, permit
ting fast computer operation even during -?J 
display. 11 

CONTACT YOUR REP NOW = 
The Model SDI has been used in scien 1111 

'!!
tific work, engineeri ng, business, TV, = 
color graph ics, and other areas. It's a l.Jll
good example of how Cromemco keeps ..• 
computers in the field up to date, since it 
turns any Cromemco computer into an ~' 
up-to-date color display computer. 

The SDI has still more features that ,,.,
you should be informed about. So contact I 

your Cromemco representative now and 
see all that the SDI will do for you . 
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11 MEGABYTES 

OF 


FAST HARD-DISK STORAGE 

Yes, the Cromemco Model Z-2H 

is in a class by itself in the computer 
fie ld. 

These Z-2H features tel l you why: 
• 	 11 megabytes of hard-disk 

storage 
• 64 kilobytes of fast RAM • 
• 	 Two dual-sided floppy disk 


drives 

• 	 Z-80A type processor . 
• 	 Fast 4 MHz operation- 150 


nanosecond access time 

• 	 Fast hard-disk transfer rate of 

5.6 megabits/second 
• 	 Low cost 
And that's not all you get Not 

near ly. 

BROAD 

sonWARE SUPPORT 


You also get Cromemco software 
support-the broadest software sup-

Circ e 1 on inquiry card. 

port in the microcomputer fie ld. Soft
ware that Cromemco is known for. 
Like this: 

• 	 Structured BASIC 
if • FORTRAN IV 
~ e RATFOR (RATional FORtran) 

• 	 COBOL 
... 	 • Z-80 Macro Assembler 
• • Word Processing System 

• Data Base Management 

And more al l the time. 


FIELD PROVEN 
The Z-2H is clearly in a class by i t· 

se lf. We in troduced it last summer. 
I t's field proven. I t's re li ab le. 

And it's rugged. Housed in a stu rd y, 
al l-metal cabinet. 

EASILY EXPANDABLE 
As always with Cromemco, you get 

expandabi lity. The fast 64K RAM in 
this Model Z-21-1 can be expanded to 
512 kil obytes. That amount of RAM 
comb ined with 11 megabytes of hard
disk storage g ives you enormo us 

.. 

• 

.. 

compu ter po er-the equa l or even 
beyond what much larger computers 
sometimes offer. 

What's more, this computer gives 
you a 12-slot ca rd cage. That's to plug 
in your special circuits as wel l as 
add itional RAM and interface cards. 

This expandability is supported by 
sti ll more Cromemco value - the 
Z-2H's heavy-duty power supply that 
gives yo u 30A at 8V and ·1 sA at ± 18V 
to suppo rt plug-ins. 

LOW COST - SEE IT NOW 
The Z-2H is real. It's been in the 

fie ld for many months. It's proven 
itself. 

You should see the Z-2 1-1 now. Con
tact a Cromemco represen tative and 
arrange for a demo. Learn that Cro
memco is a survey-winner for re li
abi lity. 

And learn that the Z-2H is under 
$10K. 

In the long run it always pays to 
get the best. 
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22 A BUILD-IT-YOURSELF MODEM FOR UNDER $50 

by Steve Ciarcia 
This originate-only modem will allow you to get started in intercomputer communica
tion with minimal expense. 

58 THE HARD-DISK EXPLOSION: HIGH-POWERED MASS 
STORAGE FOR YOUR PERSONAL COMPUTER 
by Tom Manuel 
Thanks to new hard-disk technology, personal computer users can add millions of bytes 
of mass storage to their systems at a reasonable cost. 

100 WHAT IS FORTH? A TUTORIAL INTRODUCTION 
by John S James 
Here is an overview of FORTH that lays the foundation for the other theme articles in 
this BITE. 

150 BREAKFORTH INTO FORTH by A Richard Miller 
and Jill Miller 
If you can't imagine any personal use for FORTH, can you imagine a 96-line program 
that plays a fast, animated ga me with sound on the TRS-80? 

164 FORTH EXTENSIBILITY: OR HOW TO WRITE A COM
PILER IN TWENTY-FIVE WORDS OR LESS by Kim Harris 
This tutorial explains the capability for defining new families of FORTH words . 

210 CONSTRUCTION OF A FOURTH-GENERATION ViDEO 
TERMINAL, PART 1 by Theron Wierenga 
Part 1 of this article presents a new design using the 8275 controller and a dedicated 
Z80 microprocessor . 

Background 
76 THE EVOLUTION OF FORTH, AN UNUSUAL 

LANGUAGE by Charles H Moore 
The inventor of the language recalls its design and how it evolved over a 10-year 
period. 

198 KHACHIY AN'S ALGORITHM, PART 1: A NEW SOLU
TION TO LINEAR PROGRAMMING PROBLEMS 
by G C Berresford, A M Rockett, and ] C Stevenson 
Now you can study the algorithm that promised to revolutionize linear programming . 

Nucleus 
6 Editorial: Threads of a FORTH 94 BYTELINES 

Tapestry 98 Selected FORTH Vendors 
14 Letters 196 A FORTH Glossary 
40 Product Review: The Ohio Scien 226 Clubs and Newsletters 

tific CA-15 Universa l Telephone In 230 Event Queue 

terface 234 Ask BYTE 
46 Product Review: The Heath H-89 248 What 's New? 

Computer 302 Unclassified Ads 

72 Programming Quickies: Self 303 BOMB, BOMB Results 
Reproducing Programs 304 Reader Service 
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MICROANGELO 

l'UGH RESOLUTION GRAPHICS SINGLE BOARD COJ;VIPUTER 

by 

SCION 
CORPORATION 

RS-170 com
posite or direct 
drive output 

Local or 
external sync 
generation 

4or 5 Mhz 
Z80 micro
processor 

60 hertz real
time clock 

8 level 
interrupt tie-in 

IEEESlOObus 
compatible 

Screenware™Pak I 

A 4K byte operating system resident in PROM 
0n Micr0Angel0:™ Pak I emulates an 85 char
acter by 40 line graphics terminal and provides 
0ver 40 graphics commands. Provisions exist 
for user-defined character sets and directly 
callable user extensions to Scr-eenware Pak I. 

SCION Corporation 
8455-D Tyco Road 
Vienna, Va. 22180 
(703) 827-0888 

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Sc;:reenware1

"' 

Pak I ope:r:ating 
system 

32KRAM 
isolated from 
host adtlres~ 

comm.llll1ica
tions 0ver 
parallel bus 
ports 

Host Resident Terminal Software 

An interface software package that coordi
nates input/0utpu.t from the MicroAngelb™ 
graphics hoard, the MicroAngelo™keyboard, 
and your computer. The result is a fleildble, 
yet sophisticated gi:"aphics terminal. 

European Distributor: 
Micro Diversions UK Ltd. 

17/19 Mesnes Street 
Wigan, England WN1 1 Q.P 

09-423 4311 
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Heath Co., Dept. 334-682 

Benton Harbor, Ml 49022 


Send to: Heath Co., Dept. 334-682, 
Benton Harbor, Ml 49022. 
Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Address-- ------ 

City ___ ___ State _ _ _ 

Zip _ _ _
CL-728 

Threads of a FORTH Tapestry 

Editor's Note: This month's editorial is by BYTE Editor Gregg Williams. 
Gregg was responsible for the preparation of this month's special section 
devoted to the FORTH language. Carl Helmers returns next month with 
an editorial . . .. CM 

What do a portable heart monitor, the new Craig Language 
Translator, a peach-sorting machine, and a movie called Battle 

Beyond the Stars have in common? The answer is FORTH, a not-so-new 
language as comfortable in industrial machinery as it is in a personal com
puter. In fact, it was originally used by its inventor, Charles H Moore, to con
trol the telescope and equipment at the Kitt Peak Observatory. 

Although I have known about FORTH for about a year, it was only during 
the preparation of this issue that I began to actively keep my ears open for 
mention of this unusual language. I have uncovered a lot of information (and 
some experience) about FORTH and its variations. The language is so unusual 
that no single line of thought could give you a picture of what the language is 
like. Instead, the following sections represent several threads from the rich 
tapestry called FORTH. 

FORTH in the Real World 
No language I know of is as comfortable in real-world situations as FORTH. 

Here are some examples of the breadth of applications that have been created 
using FORTH: 

• Elicon Inc of Brea, California, is using FORTH software to drive the 
same kind of computer-controlled cameras that were used to film the 
sophisticated space-battle scenes in Star Wars. New World Productions of 
Venice, California, is using this camera system to film the spaceship sequences 
in the motion picture Battle Beyond the Stars. In a related development, 
Magicam Inc (which devised a number of the special effects for the recent 
movie Star Trek) is in the process of converting control of its master-slave 
camera pair from an analog computer to a digital computer running FORTH 
software. In the Magicam process, the master camera follows actors on a 
special blue stage while the computer guides the slave camera across a detailed 
model. Later, the two images are optically combined, producing the effect of 
the actors actually being in the landscape depicted on the model. 

• Allen Test Products of Kalamazoo, Michigan, has developed an igni
tion analyzer for use in service stations and automobile repair shops that 
analyzes the behavior of automobile ignition systems and displays both 
diagnostic and corrective information. Formerly, the voltage waveform from a 
spark plug was displayed on an oscilloscope, after which a mechanic would 
attempt repairs based on his interpretation of the waveforms. 

• Atari Inc is using FORTH in two of its divisions and is rumored to be 
contemplating other uses for the language. In its Coin-Operated Division, 
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"For reliable data storage, 
you can't beat Shugart's 

e n1·nopnv.ffTM Raymond Schlitzer, Owne~-Ml r Je Computerland, San F ranc1sco 

"I sell system my rustomers can depend 
on. That's why most of the personal and 
mall business computer systems sold here 

feacure Minifloppy disk drives. I know 
from experience I can rely on the 
Minifloppy:' 

Since 1976 Shugarts Miniftoppy has 
been used by more small computer system 
manufaccurers than any other drive. In 
fact, more than half-a-million Minifloppys 

TM -1'vlinifl"PPY " a 1raclcmurk uf Shugari 1\ <>rn: ia1cs. 

have been installed The Minifloppy look 
small-but it stores a lot of data. 250 
kilobytes on one side, or up to 500 kilo
bytes in the double-sided model. That's 
about 50 pages of printed information on a 
single-sided Minidiskette, and twice d1at 
on die double- ided ver ion. You'll have 
plenty of storage capacity for your pro
grams, leners, forms, or ledger entries. 
And you find your data fast, too, because 
the Miniftoppy is a random access device 

Headstrong Compan~ 

~eShugart 
4 75 Oakmead Parkway. Sunnyvale. California 94086 

that eliminates the need to search for your 
data serially as you must with a tape 
cassene unit. 

No maner what problem you're 
olving with your computer system, you 
can rely on Shugart's Mioifioppy for data 
storage. We're known as the Headstrong 
company for good reason. We're 
Headstrong about reliability, quality, and 
value. Ask your dealer. He knows us. 

Relyonthe 

http:n1�nopnv.ff


which develops and markets the 
stand-alone games found in pinball 
arcades and restaurants, a 6502-based 
development system employs 
FORTH software to debug and test 
arcade circuit boards. In addition, 
Atari has developed its own custom 
version of the language, called game
FORTH, that is awaiting its first use 
to replace machine code as the lan
guage used to create arcade games. 
Someday soon, you may play a coin
operated game without knowing that 
you are actually running a FORTH 
program . 

In the Consumer Group of Atari, a 
version of FORTH that has been ex
tended to allow manipulation of the 
video screen and game peripherals 
has been developed for the Atari 800 
computer. Although no definite plans 
have been made, Atari may market it 
as an option for the Atari 800, or, like 
the Coin-Operated Division, use it in 
a "transparent" mode to implement 
games and other programs. 

• FORTH is used in a portable 
1802-based computer that aids in the 
treatment of patients with infrequent 
heart flutter. The device, small 
enough to be worn comfortably by 

the patient during his or her daily ac
tivities, constantly updates a "snap
shot" of the patient's heart activity 
every 7 seconds. In addition to re
cording this information in real time, 
the device analyzes the data for evi
dence of a heart murmur. When a 
murmur is detected, the device stores 
the data containing the evidence and 
signals the patient to return with the 
device to the doctor's office for 
analysis and diagnosis. 

• In another medical applica
tion, FORTH is the sole language 
used in a computer at the Cedar-Sinai 
Medical Center in Los Angeles, Cali
fornia. Using FORTH, a Digital 
Equipment Corporation PDP-11/ 60 
simultaneously performs, among 
others, the following tasks: manages 
32 remote terminals; stores patient in
formation from an optical reader into 
a large data base; runs a statistical 
package that analyzes the patient 
data base in search of trends in the 
physical makeup, treatment, and 
results of similar patients; and 
analyzes blood samples and heart 
behavior in real time while a patient 
is exercising on a treadmill machine. 
Spencer SooHoo, in the pulmonary 

medicine section, is also developing a 
portable 6800-based FORTH system 
to be used for monitoring intensive
care patients. 

• A stripped-down version of 
FORTH was used to create the hand
held Craig MlOO Language Trans
lator under time, size, and other 
design constraints. This same lan
guage also runs the software inside 
the translator unit. In a related pro
duct , a hand-held ASCII terminal 
manufactured by MSI Data Corpora
tion of Costa Mesa, California, also 
uses FORTH internally. 

• In what must be the most in
teresting FORTH application I have 
encountered, a central California 
fruit farming cooperative uses an 
8080-based machine running FORTH 
to adaptively sort and grade peaches. 
Infrared sensors send information to 
the computer on the coloring and 
quality of pitted peach halves that 
pass the sensors on a conveyer belt. 
After analyzing this data, the FORTH 
program causes flippers to knock the 
peach halves into appropriately grad
ed bins-extra fancy, fancy, etc. In 
addition, the program keeps track of 
the percentage of peaches in each bin 

----------------------------------. and changes its selection criteria to 

A CREATION OF COMPUTER HEADWARE 

l!l)(JJ{;J7Jfj07J~ 

(Wow.I How'd All That 

StuffgetIn There?) 


A sophisticated, self-indexing filing system

f/exible, infinitely useful and easy to use, 


that adapts to your needs. 


WHATSIT comes ready to run on your Apple, Nor//1Star. or 

CPIM computer. See your dea ler . . . or wri te or ca ll : 


I 1\UJ)ll1l'l1 

ortwanz 
P.O. Box 14815 • San Francisco, CA 94114 • Tel: (415) 621-2106 

maintain a certain fixed ratio among 
the various grades of peaches. 

• Last but not least, FORTH· is 
used in several aerospace applica
tions. A FORTH-like language called 
IPS (running on an 1802-based 
system) is orbiting Earth in an 
amateur radio satellite called the 
OSCAR Phase Ill. Avco Inc is using 
another 1802-based system (again, 
for the small size and power com
sumption of the 1802 microprocessor) 
to monitor temperature and take care 
of ground-to-satellite and satellite-to
ground telemetry in a military 
satellite. 

Who Should Try FORTH? 
FORTH is an easy language: a high 

school student, Arnold Schaeffer, 
wrote an arcade-type game called 
BREAKFORTH. (See "Breakforth in
to FORTH," by A Richard Miller and 
Judy Miller, on page 150.) 

FORTH is a difficult language: it 
easily beats APL as a "write-only 
language"; you can write a program 
in the language, but you can't easily 
read what you've written. 

Given these two valid extremes, 
your initial reaction might be, 'This 
doesn't make sense." True, learning 
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·At lntersystems,

'tlump'' is an instruction. 


Not a way of life. 

(Ot; when you're readv for IEEE 5-1001. will your 


computer be ready for you?) 


We're about to be gadflies again. 
While everyone's been busy 

trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con
form to the new IEEE 5-700 Bus 
Standard. Offering you extra ver
satility in 8-bit applications today. 
Anda full 16 bits tomorrow. 

We call our new line Series 
ll !M And even if you don't need the 
ful I 24-bit address for up to 16 
megabytes(!) of memory right 
now, they're something to think 
about. Because of all the perform

ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series II boards are com
patible with most existing S-100 
systems and a// IEEE S-100 Stan
dard cards as other manufacturers 
get around to building them.) 

Consider some of the fea
tures: Reliable operation to 4MHz 
and beyond . Fu ll compatibility 
with 8- and 16-bit CPUs, pe
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
OMA devices, with IEEE Standard 
overlapped operation. User-selec
table functions addressed by DIP
switch or jumpers, eliminating sol
dering. And that's just for openers. 

The best part is that all this 
heady stuff is available now! In 
our advanced processor - a full 
IEEE Bus Master featuring Memory 
MaprM addressing to a full mega
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versati le and 

economical 2-serial, 4-parallel 
Multiple 1/0 board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex
ible front panel in the business. 
Everything you need for a com
plete IEEE S-100 system. Available 
separate ly, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series II and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 

Dootl®o~~JY~tl®ooo~™ 

Ithaca lntersystems Inc., 

1650 Hanshaw Road/ P.O. Box 91, 


Ithaca, NY 1485.0 

607-257-0190/TWX: 510 255 4346 


' 



FORTH takes some time; it's some Tutorial Introduction," by John 
what like learning a foreign language. James, and " A FORTH Glossary," 
So far, my experiences with FORTH pages 100 and 186, respectively. Your 
remind me of my attempts at learning best bet is to get to a computer that 
a smattering of Russian; both lan can run a version of FORTH; or, bet
guages are so different from any I've ter yet, get someone who knows the 
seen before-French or Spanish, language to demonstrate it to you . 
BASIC er FORTRAN-that I have to My first experience with FORTH 
mentally shift gears to work in the was at the Fourth West Coast Com
new language. puter Faire in May 1979. A member 

You should give FORTH a try if of the FORTH Interest Group was 
you are excited by what you see here. demonstrating the language using an 
Especially important in this respect Apple II and an Advent television 
are the articles, 'What is FORTH? A screen. First, he defined a word called 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Bullt-in OVP 
Power One's B Case models started at 
$2.4.95. Over 100,000 models and five 
years later, they're still only $24.951 

• 115/230 VAC Input 
• OVP Built-In 
• .05% Regulation 
• 2-Vear Warranty 

• 2-Hour Burn-In 
• UL Recognized 

" • CSA Certified 
Model HBS-3/0VP ~~ Get all the details on our 84 

~ standard open frames 
in our new 1978 catalog. 

IN-STOCK NATIONWIDE ... FOR IMMEDIATE DELIVERY 
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COUNT, like this: 

: COUNT o DO I . LOOP ; 

Then he said { 6 COUNT } (note: 
the braces are not part of the expres
sion; see the accompanying text box), 
the computer replied with 
{ 0 1 2 3 4 5 OK } . I was instant
ly hooked on learning more about 
FORTH. What he had done closely 
paralleled the iota function in APL, 
and anything that even resembled 
APL was going to get my full atten
tion. 

If you are at all dissatisfied with the 
capabilities of your current com
puter, or if you feel that there should 
be more to computers than BASIC 
and assembly language, you should 
try FORTH. Once you get accus
tomed to its peculiar syntax, you can 
make it do nearly anything you want 
it to . In fact, you can even make it 
have features it did not previously 
have. Assembly language is like thjs 
to some extent, but FORTH is a 
higher-level language with the same 
abilities-only magnified. FORTH is 
what I call a "homebrew" language; 
its enthusiasts carry with themselves 
the same look-how-this-works en
thusiasm as do most hardware 
hackers who build their own hard
ware. If we ever have a homebrew 
software issue, FORTH will certainly 
be included. 

FORTH is the ultimate software 
hacker's language because, like a bag 
of components before a hardware 
hacker, you can do anything you 
want to with it. It can be argued that 
assembly language is the ultimate 
programming language; strictly 
speaking, this is true, but it takes so 
much more time to craft a piece of 
software in assembly language that it 
is practically ruled out in most cases. 

However, this total freedom carries 
with it complete responsibility. Since, 
for example, the FORTH program 
you write is free to use an array 
subscript that is out of bounds, you 
must be responsible enough to either 
(a) put in error-checking routines 
(you can take them out later), or (bj 
build your program up from small 
tested modules to assure that your 
program will never execute an im
proper subscript. If you would rather 
have the language system do this kind 
of work for you, stick to BAS\C or 
whatever you're running now. 

T ext co11th111ed o n page 126 
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apple!® computczr 

ht and the Apple. 

If you could talk to Thomas Edison, 

he 'd teU you what it was like to turn the 
lights on in 1879. You could tell him about 
some bright ideas of the 20th century ... 
particularly, a technological phenomenon 
that can handle everything from solar heat 
control to lighting your home via voice 
command. The Apple personal computer. 

Expand your own 
inventiveness with the 
always-expandable Apple. 

Take a look Inside your local computer 
store.There's a range of Apple systems 
for you ... whether you want expansion 
capabilities of four or eight accessory 
slots .. . or memory expandable to 64K 
bytes or I28K bytes. With this kind of flexi
bility, the possibilities for creating your 
own computer system are endless. 

Want to add an Ato Dconversion 
board? Apple makes it happen. Want to 
plug into time sharing, news and eiec-

With Apple, Edison could've written a 
program lo determine why somefilaments 
burned longer than others. 

tronic mail services? Apple does it all. 
Because Apple is the most popular per
sonal computer with the lea t complicated 
interface over 100 companies supply 
peripherals for the Apple family ... includ
ing an IEEE 488 bus for instant control. 

Disk drives, a tool kit 
and creativity in color. 

Apple was one of the first to use 
disk drives for increased performance 
and applicalion versatility. Today, our Sf" 
disk drive offers high density (143K bytes 

Circle 7 on Inquiry card. 

high speed and low cost. No Pascal, FORTRAN, PILOT and 
wonder this drive is the most 6502 assembly language. 
popular on the market. Use these languages to score 

But now Apple goes one a sonata. Apple will play 
better with the DOS Tool Kit. back your musical master
Aseries of utility programs, piece on its built-in speaker. 
it gives you the freedom to Edison listened to his 
easily design 280hxl92v voice on a revolutionary 
graphic displays in a palette phonograph in the 1800s ... 
of living color ... depending now you can listen to the 
on your choice of Apple sounds of today with Apple's 
system. inventive family of personal 

Edison was first with the computers. 
movie camera and projector. 
Now, with Apple's DOS Tool Where to find evenKil , you can be first to work 
wonders with colorful more illuminating 
creative animation. Apple experiences. 

There's always something
Imagine the new being invented at Apple to 

set your imagination soaring.broadest ll·ne 
Edison had thefi'rst movie And there's always an expertOf Software camera... and Apple has to tell you all about it in

Programs ever. the DOS T'ool Kit that takes detail. Your Apple dealer. Uyou 
Apple's broad line of ~f:~:::a~~~:,olotful world already own an Apple, there's 

peripherals is equalled only -------- a whole future ahead to 
by the most extensive Line of software challenge man, mind and machine. 
you'll find in the personal computing Ifyou're considering a personal com-
world. ince more than 170 companies puter, stop by the computer store and 
offer software for the Apple family, you compare. Apple's reliability, proven perfor
can have one of the most impressive mance and recognized technological leader-
program libraries ever. ship will help you see the light. Don't 

When you write your own programs, let history pass you by.Visit your nearest 
your Apple speaks creatively in BASIC, Apple dealer, or call 800-538-9696. 

In California, 800-662-9238. 



Programming Knowledge 
Is Nol Enough 

Isaac Newton explained it over 300 
years ago. Introductory physics students 
learn it less than three months into their 
first course. Yet now it seems to be 
treated as an argument over words, 
rather than principles, in BYTE's Letters 
column. I speak of the description of cir
cular motion under the influence of 
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Chris/in is First ! ! ! 


gravity, and in particular of Delmer 
Hinrichs' recent contribution "Marsport 
Forces Resurface" (January 1980 BYTE, 
pages 16 and 17). 

In the situation described, there is 
011/y one force acting: gravity, given by 
GMm lr'. The other relation Hinrichs 
presents does 1101 show how to calculate 
another kind of force, but is simply a 
statement of Newton 's second law of 
motion , namely, if any net force acts on 
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with deliveries of DEC's Desk Top Computers. Available with 
LSI 11/2 or LSI 11/23 CPU. Complete system totally enclosed 
within VT100 Video Terminal. Price $4,500 with LSI 11/2 and 
64K bytes or $8,995 with LSI 11 /23 and 256K bytes. 

NOW Available - PDP 11/23 with 256 KB Memory $8,900. 

SPECIAL - LSI 11/2 and 32K x 16 Memory $1,095. 

10 MEGA BYTE Cartridge Disk System with Controller, RT11 
compatible $6, 100. 

1 MEGA BYTE RX02 Floppy Disc System $3045. 

Chris/in Industries, Inc. 
Computer Products Division 


31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 


a body, an accelerated motion will be 
observed. For circular motion, the ac
celeration is equal to v' I r, and the force 
giving rise to such motion, from 
wl1atever physical source , is called a 
cenfripetal force; ie: a force toward the 
center of the circle, which is quite the 
opposite of Mr Hinrichs' "centrifugal" 
force (of which there is none in the 
situation under discussion). The physics 
here is thus simply to note that the 
gravitationa l force acts centripetally , and 
thus can be equated to m times the ac
celeration, or ma. 

It is unfortunate that many people 
have not yet realized that programming, 
once one is past the initial hurdles, is no 
longer a self-sufficient discipline, but 
must be viewed as a tool within the con
text of some other discipline in order to 
acquire real value . lf the discipline is 
economics, for example, the programmer 
must be a reasonably accomplished 
economist if one is to trust his results; if 
the discipline is physics, then the physics 
must be understood thoroughly , and not 
just pulled out of some handbook; and 
so on . ... 

5 Leslie Blatt 
Professor of Physics 
The Ohio State University 
Van de Graaff 
Accelerator Laboratory 
1302 Kinnear Rd 
Columbus OH 43212 

More Marsport Commentary 

In Delmer Hinrichs' second letter in 
the January 1980 BYTE, he continues to 
miss the point about the nature of forces 
in circular motion. (See "Marsport, Here 
I Come," April 1979 BYTE, page 84.) As 
he points out, the National Aeronautics 
and Space Administration (NASA) ex
plains circular orbits in terms of cen
triµetal force and gravitational force, 
while Mr Hinrichs says, 'The attraction 
of gravity is exactly balanced by the 
centrifugal force at all times." This is not 
just a matter of "slightly different" ter
minology. As can be confirmed with a 
dictionary, a centripetal force is one 
directed toward the center of motion, 
but a centrifugal force is one directed 
away from the center of motion . Thus 
the terminology of Mr Hinrichs is in fact 
opposite that of NASA. 

Perhaps the confusion results from the 
use of two names, cenfripetal and 
gravitational, which suggests the ex
istence of two forces. However, gravita
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Three reasons why Percom is the industry's 

.-.----· 
,,, ,i : c~t l 

TRS-80* Computer Compatible ... 

Quality is the real difference. 

Low price is merely a dividend. 


minidiskette word games 

comprehensive users manual. 

(available soon) . 
Speak-2-Me-z•m Quality Percom products are available at Percom dealers nationwide. 

is installed in the Call Percom's toll-free order number, 1-800-527-1592,
battery for the address of your nearest dealer or to order direct. 
compartment of 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
your Speak & 
Spell i'. and power is 
provided from an 

PERCOM DATA COMPANY. INC .ordinary calculator power 2 11 N KIRBY GARLAND . TEXAS 75042 
pak. Supplied with an 12 14) 2 72-3421 

interconnecting cable. 
operating so\\ware and a 

1
" 1111clt!'ml.:1rk o1 P~rcom D<1t~ C ompanv. Inc

Speak-2-Me-2'"' costs only · 1r.:.idcmllrk orTt.mdv Radio Slrnck Co1rx)ra1io11 ....vhich has no relationship to Per<:om Data Company
$69.95. • tr..,lthn rk of Tl'l< t'l'• l ~tflmh• nl ~. Inc 

High quality. 

Competitive pricing. 

And a proven track record. 


number one independent manufacturer of 
mini -disk systems for microcomputers. 

And if you' re looking at 
mini-disk drives. extra storage 
capacity is an added 
bonus. 

In fact. you store 
almost one fifth more 
data on Percom 
TFD-1001mdrives and 
over two-and-one-fourth 
times as much on 
TFD-2001 

m drives. 
Besides extra testing 

and superior design. you get 
free. with each system. a software 
patch on minidiskette that not only 
upgrades TRSDOS'' for operation with 
the newer 40- and 77-track drives. but 
also deglitches version 2.1. 

Available in 1-. 2 - and 3-dii ve 
configurations. Percom drives for fhe 
TRS-80* computer sta1t as low as $399. 

The gift of speech 

Called 

.. Speak-2-Me
21"'. this clever 
inte1iace 
module makes 
a Texas 
lnsu·uments' 

Speak & Spell t the voice of your 
computer - announcing. imploring. 
commanding with expressions and 
sentences created from the Speak & 
Spell t vocabulary. 

Speech is controlled either at the 
keyboard or by your own Level II 
BASIC programs. Or by Percom 

OS-so•m uses Level II 
BASIC commands 

With OS-801
"', Level II BASICthe Separator :1"' End "CRC 

commands are used for DOS and Disk error. Track locked out!" BASIC functions. 
You extend the OS-801m utility set 

This plug-in indefinitely with your own BASIC 
adapter disk-resident utilities. 
virtually OS-80'm resides in less than 7-Kbytes 
eliminates data of RAM. 
read en-ors. a The program is supplied on 
problem that minidiskette along with a simple file 
plagues manager.BASIC disk utilities and an 

TRS-80* computer systems. The OS-80'm "Handbook" that you expand 
SEPARATOR'm. so called, is installed in and maintain. 
the Expansion Interface without All are helpful programming 
modifying 1he host system. When examples. 
installed. data and clocl; signals are Price, with instruction manual, $29.95. 
reliably separated during playback. an 

NEW! os-so1 
messential functi on that the separator 

circuitry of the host computer performs Machine Language 
very poorly. Price is on ly $29.95. SAVE / LOAD 

Utility. OnlyNote. Opening the Expansion Interlace 
may void the Tandy limited 90-day $14.95 on 
warrant y. minidiskette w/instructions. 
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Hirea 
fast 

thlnller. 

S MHz CPU Card 
• Intel 8085A-2 microprocessor • Haidware 
floating point • Performs calculations six times 
faster than other CPUs • On-board monitor in 
PROM • lK RAM scratch pad • Keyboaid or 
RS232C terminal • Variable clock frequency 

PRICE-$850 
{Call(omla residents add 6% sales tax) 

Call or write Artec for details. 

ARTE:C E:LE:CTRONICS", INC. 
605 Old County Rd., San Carlos, CA 94070 

Telephone (415) 592-2740 
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tional forces are centripetal ; ie: directed 
toward the center (of Mars in this case) . 
In other words. for circular orbits the 
gravitational force and the centripetal 
force are one and the same and cannot 
balance one another. 

You might then wonder why two 
names and two formulas are used for the 
same force. The answer is that the two 
different formulas come from two 
separate types of analysis, one indepen
dent of motion, the other requiring mo
tion . The formula for gravitational 
force, F, = GMm l r' , comes from 
measurements of forces between two 
masses. The two masses might be or
biting each other, in contact, on a colli
sion course. or moving apart. The 
gravitational-force formula works the 
same in all of these cases. On the other 
hand , the formula for centripeta l force, 
F, = mv 

2
Jr, comes from measurements 

of forces needed to keep a single mass 
moving in a circular path. These forces 
can be of any type. Examples include 
tension in a string, friction between a 
car"s tires and the road surface, elec
tricity, magnetism, and gravity . The 
centripetal force equation works the 
same in all of these cases . Notice that 
both of these formulas apply to circular 
orbits and can be set equal because the 
centripetal force is supplied by gravity. 

As a high school physics teacher with 
a Master 's degree in physics, I have 
discussed this subject with over a dozen 
physicists and hundreds of students. A ll 
of the physicists and most of the 
students would agree with what I have 
written here. 

Rober t Reiland 
RR 1 
Portersville PA 16051 

A Message About the Reminder 

My article in the January 1980 BYTE 
"A Computer-Generated Reminder 
Message" (page 160) has prompted 
several people to contact me, raising 
various questions re lated to the article . 

The data conversion routines caused 
the most comment. They require a 
BASIC processor which maintains al 
least seven full decimal digits of preci
sion ; many do not. To determine if a 
given BASIC maintains seven digits of 
precision, enter "PRINT 9999999" . If 
"9999999" is printed. the BASIC main
tains sufficient precision. References fo r 
further study of data-processing 
algorithms may be found in the follow
ing articles: 

Fliegel and Pan Fladen, "A Machine 
Algorithm for Processing Calendar 
Dates," Comm1111icalio11s of the 

ACM (CACM), volume ll, 
October, 1968. 

Robertson, "Remark on Algorithm 
398," Collected Algorithms from 
CACM. 

Stone, "Tableless Date Conversion," 
Algorithm 398, CACM, volume 13, 
October, 1970. 

Tantzen, "Conversions Between 
Calendar Da te and Julian Day 
Number," Algorithm 199, CACM, 
volume 6, August , 1963. 

The only known error in the January 
article appears on page 172. The 
reference to line 9500 shou ld be deleted, 
since the line was deleted from the pro
gram listing. 

Another area of questions concerned 
the conversion of the program to other 
disk BASIC s. I have been asked about 
TSC BASIC. North Star BASIC. and 
other versions . The usual two areas of 
concern are the required seven digits of 
precision and disk input / ou tput (1 10) 
methods . Without reference to specific 
implementations, Microsoft-like BAS!Cs 
should prove the easiest to convert . 
Other implementations which do not use 
FIELD statements are also convertible, 
though with some increase in difficulty. 

Edgar M Pass 
Computer Systems Consultants Inc 
1454 Latta Ln NW 
Conyers GA 30207 

Here's a Good Book on 

Curve Fitting 


In response to F R Ruckdeschel 's 
appeal for a good , ba lanced reference 
book on curve fitting (Letters, March 
1980 BYTE. page 16), I heartily recom
mend Applied Linear Statistical Models 
by John Neter and William Wasserman 
(Richard Irwin & Sons, 1974) . 

This book Features a unified approach 
to both simple and multiple cases of 
linear and polynomial regression tech
niques, and through the use of indicator 
variables, it also offers a regression ap
proach to basic and multifactor analysis 
of variance . 

It is a good book for both beginners 
and statisticians a like, since it starts out 
at an introductory level, introduces 
ma trix theory early, and goes on to 
show how matrix operations (u1-.!rations 
on two-dimensiona l arrays, which most 
computer languages can handle) can be 
applied to a large variety of statistical 
ana lyses . 

After I had struggled for years in the 
seemingly muddy area of statistics, this 
book has been instrumental for me in 
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Heath makes the All-In-One Computer more versatile 

Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heathkit All -In-One Computer, you 
get !SK Random Access Memory 
(expandable to 48K). keyboard. video 
terminal and floppy disk system 
together in one self-contained, com
pact unit - for up to hundreds of 
dollars less thancomparable systems. 
Heath now makes the All-In-One 
Computer more versatile than ever! 
The new Heathkit H77 Floppy Disk 
System gives the All-In-One even 
more data storage and recall capac
ity. Combined, the All- In-One and 
H77 Floppy Disk give you up to 300K 

bytes of on-line data storage 
enough to hold entire files . You can 
mount operating system and pro
gram disks at the same time, to make 
computing even faster. 
You can run programs written in 
MICROSOfTTMBASICTM and As
sembly Languages, and all current 
software written for the popular 
Heathkit HS Computer. 
Heath User's Group (HUG) will share 
with you a library of over 500 pro
grams to make your computer serve 
you in ways you never imagined. 
There's no better way to learn about 
computer syste ms - and save money 
- than by building one yourself. 

Concise, easy-to-follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na
tionwide network of service centers 
protects your computer investment. 
Join the Heathkit computer family 
today - and pocket the savings! 
For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value-packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 

Heathkit® 

SEND FOR FREE CATALOG VISIT YOUR HEATHKIT STORE 

In the U.S. a nd Canada , visil your 
nearb Heo1hkil Electronic Center wh ere 

DEPARTMENT 334-684, ,.._ ·--~ Heath~lt products are also displayed. 
sold and serviced. See the white pages ol 

Wrioo '°' HEATH COMPANY. 
BENTON HARBOR. Ml 49022 _1' , :.~: , lour phone book. In the U.S .. Hoa thlti t 

Electronic Cenlers rue unilsot 
, -~ Veritochnology Electron ics Corporation. CP-184- , 



clearing the water. And for the exNow for CRTs, TRS-80 Model II and Sorcerer! 
perimentally minded computerist, this 
text winds up with a comprehensive sec
tion on experimental design. VEDITCP/M 
Richard Shide 
918 4 Ave S Visual Editor Fargo ND 58103 

You Customize The Fastest Editor For 
Word Processing, C-Basic, Fortran, Assembler. 

Features: Special Features: 
Screen oriented editor with status Disk buffering can automatically 

line. In visual mode the screen perform Read/Write for files larger 
continuously displays the region of than available main memory. 
the file being edited and a cursor. Tabs settable to any positions. 
Changes are made by moving the Tab key inserts tab character or 
cursor to any place in the file and spaces to next tab position . 
typinQ in new text or hitting a Display of clearly marked contin
function key. These changes are uation lines for text lines longer 
immediately reflected on the screen than the screen. 
and become the changes to the file. You Customize It:

Full array of cursor movements To Your screen size (even 40 or
with single key movement to begin 70 lines), screen address and 
and end of lines, tab positions. keyboard layout. 

Function keys for character Cursor type, blinking, reverse 
delete, line delete and allowing line video.
splitting and concatenating. Default Tab positions and various 

Very easy to use text move in parameters. 
visual mode with a text register. Scrolling methods.

Flexible command mode allows Its ideal for diverse hardware, global search and substitute, repe keyboards and applications. 
titive editing operations, text move. For OEMS too.

Blocks of text are readily copied 
from one file to another. Files may Compatible: CP/M systems with 

most memory mapped displays, be merged on input, split on output 
and other extensive file handling. including VDM, SSM, VIO, Matrox. 

Keeps up with the fastest typists! CRT terminals, H19, VT100, 
Extensive manual with sections Hazeltines, etc . Also for Sorcerer 

for both the beginning and experi and TRS-80 Model II. 
enced user. (Our users say it is the CPll" ,, • l•• 1Jt1111.• •111 1111 °'t•l• l """"'••t" Co•p 

fA S I0 11o• f11tlkl'n•r11t li1 l•N'IT C orpo11 110fl clearest, best manual available). 

The Changes You Make on the Screen 

Become the Changes in the File. 


Compare with the other screen oriented editors. Some have most of VEDIT's 
features, fewer have the special features, but none are customizable like 
VEDIT. And don 't be misled by our lower price! Write or call for more 
information and discover why VEDIT allows you to edit faster and easier than 
any other editor. (Even users with other screen oriented editors and word 
processors tell us they prefer VEDIT!) 
Ordering: Specify your video board, CRT terminal type or microcomputer, 
the 8080/ZSO or Z80 code version and disk format desired. 

Need a Fast and Reliable 24 X 80 Video Board 
Then you want the S-100 PllCEON V-100. Its 1/0 mapped, doesn 't take up 
memory space, yet runs at full processor speed. Full character set with lower 
case descenders. Fully assembled and tested by PllCEON, the company 
known by OEMs for reliability . Its the ideal companion to VEDIT. 

Standard Package: For CRTs, Sorcerer, Model II, Piiceon ........ $11 o 
Memory Mapped Package: For Memory mapped displays ... . . . . . $100 
Manual: Price refunded with software purchase . . .. . .. . .... . . .. $ 15 
PllCEON V-100: 24 X 80 Video display board, 1 Year Warranty ..... $445 
PICKLES & TROUT CP/M: Super CP/M 2.2 for the TRS-80 MOD II .. $185 

VISA and MASTER CHARGE Welcome. Dealer Inquires Invited. 

CompuVi~v Products Inc. 

1531 JONES DRIVE ANN ARBOR , MICHIGAN 48105 

CALL ANYTIME : (313) 996-1299 
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Getting Into a Metr ic Gear 

As an avid cyclist , I was glad to see 
the Programming Quickie in the March 
1980 BYTE ("Gear-Ratio Calculation for 
Bicycle Derailleurs," page 68 ). but as an 
ardent proponent of "metrication" I was 
sorry to see that , contrary to your stated 
policy , you did no~ include a metric 
equivalent. Metric countries use a more 
rational and intuitively meaningful 
measure of the gear ratio than our si lly 
system does; they simply measure how 
far the bicycle will travel in one com
plete turn of the pedals. The following 
program (listing 1) should serve to make 
the principle clear. 

Listing I. 
PROGRAM GEARS; 
CONST Pl = 3.14159; 
VAR 

DIAMETER, 
CIRCUMFERENCE . 
DEVE LOPMENT. 
CHAINWHEEL, SPROCKET: REAL. 

BEGIN WRITE ('WH EEL DIAMETER IN 
METERS: "); 

READ (DIAMETER) : 
CIRCUMFERENCE : = Pl • DIAMETER; 
REPEAT WRITE ("TEETH ON CHAIN 

WHEEL: "); 
READLN (CHAINWHEEL); 
WRITE ("TEETH ON SPROCKET: "): 
READLN (SPROCKET). 
DEVELOPMENT : = (CHAINWHEEL I 
SPROCKET) • DIAMETER; 

WRITELN (' DEVELOPMENT:· . 
DEVELOPMENT: 4:2, · METERS.') 
UNTIL EOF 

END. 

David A Mundie 
104 Oakhurst Cir 
Charlottesville VA 22903 

Beware of Handshakes 

If any BYTE readers are thinking 
abou t installing a dot-matrix printer in 
their microcomputer system, I have a 
friendly warning to pass on : pay close 
attention to your manufacturer's recom
mendations, or know the risk you 're 
taking if you ignore them. 

For example, North Star Computers, 
Inc recommends that owners connect the 
Anadex DP-8000 to the parallel interface 
of its Horizon computer. But comparing 
printer specifications, I chose to save a 
few bucks by building a Heath H-14 line 
printer for the Horizon"s serial interface. 

I saved some money : the printer kit 
cost $625 plus shipping, plus an addi
tional $82.98 at the Heathkit Electronic 

Circle 13 on inquiry card. --+ 



Leadership in Computer Peripherals 

A Division of Mounrain Computer. Inc. 

300 Harvey West Blvd. 

Santa Cruz. CA 95060 (408) 429-8600 


PERIPHERALS? Send me informalion. 



Center in Seattle when the H-14 flunked 
its initial power-on tests . The service 
personnel replaced two defective CMOS 
(complementary metal-oxide semicon
ductor) integrated circuits and repaired 
three open-foil breaks in the 5 V supply 
at no charge, but they detected er
roneous installation of seven transistors. 
(Considering the obvious textual errors 
in the documentation, which would you 
believe - the text or the pictorials? I 
guessed wrong and followed the pic 
torial: customer error!) 

My H-14 printer tested perfectly at 
4800 bps (bits per second ) under HOOS 
in Seattle. It went ape at 4800 bps on 
the Horizon af ter I got it home. A quick 
phone call to my friendly Horizon dealer 
divulged the fact that North Star DOS 
does not test for ha ndshaking signals! 
(The Heath manual advises to run no 
faster than 110 bps without hand 
shaki ng.) 

So now 1 have a 110 bps line printer 
dawd ling along, while the 4 MHz Z80A 
and I are tw iddling our respective 
thumbs! Does anybody out there want 
to trade an in-warranty Anadex DP-8000 
printer for an in-warranty Heath H-14 
plus some extra cash? 

John R Dye 
4807 Fifteenth Ave SE 
Lacey WA 98503 

Figure 1. 

Pass the Pi 

Emory Sprenkle remarked in his letter 
(February 1980 BYTE, page 16) that 
11(113/355) is a good rational approx
imation of -rr , and is easily remembered. 
ln fact, 355/113 is the best rational frac
tion approximation to -rr having no more 
than three d igits in the numerator. 

I was reminded of the following prob
lem which appeared a few years ago in 
American Mathematical Monthly: 

What is the smallest number of 
perfect 1-ohm resistors needed to 
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Specialized Business Program 

As a charter subscriber to BYTE, I 
quite often see references by many of 
your software reviewers and article 
writers to the lack of good software 
available for microcomputers in the 
business field. I thought, to give some 
perspective, that I would tell BYTE 
readers about the Electric Log. It is 
highly specialized and useful in no field 
other than the operation of a television 
station; therefore it is directed to a very 
small group of very small businesses 
(less than 8000 in the entire US). 

The point I would like to make is this: 
since there is an adequate supply of 
standard business packages available, the 
opportunity in business software lies in 
the specialized application field. These 
will never be marketed in magazines 
outside the trade, never by computer 
companies, and never with any great 
publicity. There is more of this done 
than you realize, and this may be the 
undercurrent that stimulates small 
business to invest in microcomputers. 

Pete Charlton 
The Management 
POB 111 
Aledo TX 76008 

16 RESISTORS 
IN SERIES 

.. 


.. 

create a network with an equivalent 
resistance of 1T ohms, ± 10 _,, ohms? 

This problem leads one to discover how 
positive rational fractions may be 
presented as confinued fractions . The 
sol ution shown in figure 1 includes three 
resistors in series w ith a network con 
sisting of sixteen series-connected 
resis tors in parallel with seven parallel 
connected resistors, making twenty-six 
in all. 

W Lloyd Milligan 
8604 Maywood Dr 
Columbia SC 29209 • 
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;$1Up~d.witl(~. :2.b, ecxmtrollerreads 
andwrites fl3M·standml')ingle !ien~ty. 
Automatically. detennines disk density
smgle or double. Supports PerSci auto eject, 
plus fas~-seek for voice coil systems. 

2810 l80 CPU Board. Capable CPU for S-100 
Systems operates at2 or 4MHz, is fully Altair/ 
Imsai compatible. Z-80 moqitor is a-vaiiable 
separately. Includes auto addressing to 
4K boundaries, plus a serial port;for serial 
devices, including tenninals and printers. 
Supports·both fre'nt·panel operation and 
power-on memory jump, plus wait,state.gen
eration for slower memories. Compatible with 
proposed IEE_~ 5'100 standMdS. 

2032A32t<S1allc RAM. Fast static memory 
operates without w<Jit states ah full 4MHz. 
Supparts.full andpartialbaitlC select, for 
expansion beyond 64K. Addr~le in BK 
blocl!:s (!.t BK boundaries. Address and data 
lines aFe fully buffered, and 'there are no· 
DMA restrictions. 

201818K Sfallc RAM.fully bi.Ufer.ed board 
features 2ll4 static· RAMs for +5v operatiori. 
Bank select available by bank port or bank 
byte, for systel!lexpansiori beyond 64K. 
Addressable in 4JUlocks at4K b6undaries. 
LED indicators for board selection and 
bank selection. Available in 200, 300, or 450 
nsec veraions. AJl versions support 4MHz 
operation with n"O wait states. 

2200A Mainframe, Rock solid, heavy gauge 
cabinet includesl2-slot, actively tenninated 
S-100 motherboard, fan, anqpowersupply. 
A:lwer supply features 105; 115, or 125 volt 
AC'input power; provides +8vDC at 20 amps; 
±16v DC at 4 amps. Available in five colors. 
fncludes convenient, front mounted, lighted 
reset switch .. 

2501A Mother Board. 12 slots, actively 
tenninated, with all S-100 connectors included. 
Distributed power line bypass, low induc· 
tance interconnect-extremely low bus noise. 

Prototype Boards. Four high quality prototype 

boards: Solder Thi!, Extender/Tenninato~ 

Wire Wrap, and Etch. 


P2802AA8502 CPU. Stand-alone CPU 
. generates fully S-100compatible1/0 signals; 
executes 6502 machine language. Operates at 
2MHz; capable of DMA operation. 

Available nationally. 

California Computer Systems industrial 

quality S-100 products are available at over 

250 computer retailers. Volume customers 

should contact the marketing department at 

ccs. 

CCS. Industrial standards. 

http:bi.Ufer.ed


\\e map-produce S·IOO 
produds to deliver industrial 

qualitytat industrial prices. 
You-systemS'ouilders who need top quality, full 

leatured,, workhoxse S-100 building blocks at the most 
competitive~prices now have a source. California 
Computer 'Systems. 

Industrial quality means top grade materials, com
ponents, and assembly, plus complete testing for absolute 
reliability. 

Industiial quality means solid designs, a full 
complement of the important features you require, and 
a p~oduct line th~t delivers performance. 

Industrial pricing comes from mass production. We 
buy at the right prices, and build in quantity, using 
state-of-the-art facilities and techniques. Including 
complete bum-in, for full perlormance right off the shelf. 

Our industrial point of view means you get higher 
performance, greater reliability, and lower prices. If these 
are features you would like to see in your S-100 system, 
see things our way. 

Because for serious users with serious uses for 
the S-100, these are the industrial standards. 

California Computer Systems 
250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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A Build-It-Yourself Modem 

for Under $50 


Steve Garcia 
POB 582 

Glastonbury CT 06033 

columns, along with his work, and 
lays out the complete newsletter. 
Finally, the editor telephones the 
print shop and transmits the entire 
newsletter for typesetting and print
ing. 

The significant point is that all the 
communication is between computers 
and is conducted over the telephone 
lines. 

Transmitting and receiving data 
using the telphone is not a difficult 
task if you have the correct equip
ment. Virtually any microcomputer 
can be configured for this activity . To 
communicate properly, the system 
must be a serial terminal or emulate 
one and be attached to the phone 
lines through a modern. 

A "terminal" describes any equip
ment with hardware and software 
designed to facilitate serial data com
munication with prescribed data rates 
and protocol. My June 1980 article on 
the COMM-80 was such a hardware 
package. (See "1/0 Expansion for the 
TRS-80" June 1980 BYTE, pages 42 
thru 62.) With the COMM-80 attach
ed and using the communication soft
ware provided, the TRS-80 computer 
emulates a terminal. Any other com
puter system calling itself a 
"terminal" and using the same data 
rates and protocol would be able to 
communicate with it. This includes 
all users of The Source and MicroNet 
timesharing services. 

A modem is the device that allows 
the computer to be connected to a 
telephone. 

The problems associated with con
necting your computer to a telephone 

I receive many personal-computer 
club newsletters. Some of the larger 
clubs around the country have put me 
on their mailing lists to keep me 
informed of what's going on in their 
area . One I recently received was 
significant because it demonstrated 
the tremendous advancements in per
sonal computing in a very subtle 
way. 

It was not the content of this 
newsletter that was important. It con
tained the usual new business, old 

business, and other information. The 
significant point was the preparation 
of the document itself. 

According to an editorial, this 
publication has an editor / publisher 
and four columnists spread across the 
state. Each columnist prepares his 
textual material on his own personal 
computer, using a word-processing 
program. He then telephones the 
editor's computer and down-loads the 
text to it. The editor, using his com
puter, combines the four individual 

Photo 1: Th e prototype modem circuit of figure 1 was assembled on the blue perforated 
cirrnit board as shown. It was then installed under the lop cover of a COMM-80 /10
expansion unit , shown at left. The COMM-80 was described in the Jrme Circuit Cellar. 
(See "110 Expansion for the TRS-80, Part 2: Serial Ports, " J1111 e 1980 BYTE, page 42.) 
Tire COMM-BO and this modem are sufficient to turn a Radio Shack TRS-80, or a com
puter that uses a similar bidirectional bus, into a timesfraring terminal. Tl1e modern can 
be used on any computer. 
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There are two 

sides lo our story. 


Side One 

The DISCUS™2+2 Quad-Density Hardware 


Side Two 

The DISCUS™ 2+ 2Quad -Density Software 


Now you can use your 
S-100 system to tackle big 
jobs. Because the DISCUS'" 
2+ 2 Quad-Density Disk 
System puts 1.2 megabytes of 
fast-access memory on your 
side for just $1545.00 complete . ._,-~

With the DISCUS™ 2+2 System, 
complete means complete. 

You get a full-size (IBM
compatible 8") double-sided/ 
double-density disk drive. 

factory mounted in a cabinet with 
power supply, fully-buffered S-100 

single-board controller, and inter
connecting cables. All fully 

assembled, system-tested and 
fully warranteed. 
You get the speed and 
efficiency of 1.2 megabyte

per-diskette memory . .. 
and you get it for 0 . 13~ 
per byte. 

1.2 megabyte quad-density hard
ware is only one side of the story. 
The DISCUS" 2+2 System price 
includes all the fully- interfaced, 
high-performance software you 
need to take full advantage of your 
quad capacity. 

The system includes our exclusive 
BASIC-V"·' virtual disk BASIC, which 
allows you to address your quad
density diskettes as easily as main memory. The 
operating system you get is the widely accepted 
CP/ M* 2.1. And you get our powerful DISK-ATE 
text editor/assembler; The most advanced software 

development tool available. 
Micro-Soft BASIC 5.1 and Micro

soft FORTRAN are available as 
options. Both run under CP/ M* 2 .1. 

Check out the full system price of 
DISCUS '"' 2+ 2 Quad against any 
other floppy disk system at your 
local computer store. At $1545 .00. 
we think you 'll take sides with 
DISCUS'., 2+2. 

If your dealer doesn 't carry THINKER TOYS 
products, write MORROW DESIGNS Inc .. 5221 
Central , Richmond, CA 94804. Or call (415)524-2101 
9-5 weekdays (Pacific Time). 

MORROW DESIGNS'/ Th~nkerToys·m 

*CP/ M is a trademark of Digital Research . 
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Photo 2: Comparison of two generations of modems. At right is an early model made 
by Anderson-Ja cobson, shown with the covers open. The old modem uses discrete 
semiconductor components and toroidal inductors. On the left is an example of a cur
rent model of modem: a No vation Cat acoustic-coupled modem, which is popular with 
home-computer hobbyists. 

Photo 3: First or a series of photos (3 thru 9) showing how you can easily contruct an 
acoustic-coupler pickup. My design for the pickup uses such "exo tic" materials as a hot
water pipe foam insulation , a pair of 2-inch , 8-olim dynamic speakers , a foam-ba cked 
dinner placemat , rubber cement, and adhesive tape. 

Step 1 of the process (shown here) is to cut a wedge-shaped piece from the insulating 
fo am . Th e foam I used had an inside diameter of H', inches with a '/, -inch wall.giving an 
outs ide diameter of about 21/, inches. The high side of the wedge should have a height of 
about 1 inch , the low side about %inch . 

Next, cut and trim a rectangular piece of foam measuring '/, by Y. by 3'/, inches . This is 
used to help fit the speaker snugly into the hole in the wedge-shaped piece previously 
cul . 

Solder the electrical connections to the speaker before proceeding to apply rubber
cement to the rectangular foam piece and wrap it around the v oice co il of the speaker. 
Hold it in place until the cement sets . 

24 August 1980 © BYTE PubJ;caHons Inc 

are not unlike those associated with 
the cassette data-storage system on a 
personal computer. Like the 
telephone, the cassette recorder is 
incompatible with digital data and 
has a very narrow bandwidth (a few 
thousand hertz). Since all personal 
computers accommodate cassette 
data storage, there is obviously a 
reasonable solution. 

Rather than using digital voltage 
levels, as in a direct-wired com
munication link, audio-frequency 
tones are recorded instead. In most 
systems, one tone of a given fre 
quency signifies a logic 0 and a tone 
of a different frequency signifies a 
logic 1. When we change or shift the 
tones to correspond with the logic 
input, we are performing frequen cy
shift-keyed (FSK) modulation. When 
we play back the tape into the com
puter, a demodulator distinguishes 
the tones and separates them back 
into ls and Os . 

How Does a Modem Work? 
Terminal-to-terminal communica

tion is more complex than a simple 
cassette system even though it 
employs similar techniques. Trans
mission over the two-wire phone 
system from one terminal , called the 
originating terminal, to another, 
called the answering terminal. uses 
FSK tones . The major distinction is 
that terminals, unlike cassette 
recorders, can operate in full -duplex 
mode and communicate in both direc
tions over the same pair of wires. 
Rather than using a single pair of 
tones, which would be confusing if 
both terminals tried to transmit at the 
same time, a modem uses two sets of 
tones. 

One set of tones (1070 Hz and 1270 
Hz) is used by the originating ter
minal and another (2025 Hz and 2225 
Hz) is used by the answering ter
minal. If your computer were con
nected to a timesharing computer, 
your computer would be the 
originating system and all your data 
would be sent with FSK tones of 1070 
Hz and 1270 Hz for logic 0 and 1, 
respectively . The timesharing com
puter would answer you with 2025 
Hz (logic 0) and 2225 Hz (logic 1) FSK 
data. 

Almost universally, if you are dial 
ing up a large computer network , you 
are the originating terminal. An 
originate-only modem, which is all 

Tex l continued on µnge 28 
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Nowl North Star 
Application Software! 
North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail
able are: 

NorthWord-
NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 

MailManager-
MailManager enables you to com
pile and maintain complete organ
ized mailing lists. Lists are easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your list on ind ividual enve
lopes, on mailing labels, or in com
pact summary form. 

lnfoManager
lnfoManager is a powerful list
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star lnfoManager 
has power and flexibili ty for many 
applications: product inquiry, in
ventory, customer/c lient records, 
calendar reminders, and as an easy 
way to fill in often-used forms. 

Generalledger-
General Ledger and Financial 
Reporting , two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom
ized financial statements and 
financial reports. 

NorthWord is the central building 
block for all the North Star applica
tion software to follow. Packages 
now being tested include other 
accounting and professional appli
cation packages. For more informa
tion or a demonstration, contact 
your local North Star dealer. 

NorthSla?f 

North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94710 
(415) 527-6950 
TWX/Telex 910-366-7001 



Number Type +5 v GND -12 v +12 v 

IC1 LM741 4 7 
MOOULATOR SECTION 

IC2 MC1458 4 8 
IC3 XR2211 4 

+sv IC4 CD4011 14 7 
ICS IC5 NE567 4 7
NE567 

IC6 LM386 6 4 
4 7 

5 

TC 

6 

Q3 

2N2222 


an 
SPEAKER 

IC4 

CD4011 


!Ok11 

TR IC7 LM741 

20k 2 . 2 M 
IO-TURN POT 

39 k 
IC4 

IM CD4011 

CJ* IOµF
0 .0037µF 

C2 " 
!Ok 

Q2 I 0.022µF 

2N2222 
IC6 
LM386 

VOLUME 3 
ADJUST 

CARRIER DETECT 

FROM FIGURE I A 


Figure lb: Modulator section of the modem circuit in schematic forrn. Tire to11e frequency for a mark (1270 Hz) is set up by choosing 
the proper values for capacitor C2 and adjusting the 20 k -o lrn1 potentiometer . When transistor Q2 gates capacitor Cl in parallel witIr 
C2, the oscillator frequency changes to 1070 Hz. 

Capacitor Cl (0.0037 µF) rnay be formed fro m a parallel combi11atio11 of two components. a 0.0015 µF and a 0.0022 µF part . For use 
in the answer mode, the proper value for capacitor Cl is 0.001 µF, and th e value for C2 is 0.01 µF. 

If RS-232C communication is not a necessity , transistor QJ may be vmitt d from the cirrnit . 

Text co nti1111ed f rom page 24: acceptable speed limit is 300 bits per himself. In the answer mode. the 
you need in this instance. has a second (bps). modulator uses 2025 / 2225 Hz and the 
1070/1270 Hz modulator and a An answer modem is necessary demodulator uses 1070/ 1270 Hz. 
2025 / 2225 Hz demodulator. On stan  when someone else calls you and The choice is arbitrary : either 
dard dial-up telephone lines the chooses the originate freque ncies for modem can use originate mode or 

answer mode so long as they don't 
both use the same mode. Owning an 
origi nate-only modem is not a handi
cap as long as someone trying to com
municate with you can set his modem 
to the answer mode to accommodate 
you. 

The modem attaches to the seria l 
input / output (l/0 ) port on the com
puter. Most serial ports use the RS
232C protocol, and most commercial 
modems also use RS-232C. While 
th ere are va rious handshaking 
requirements listed in the complete 
RS-232 specification, for the most 
part handshaking is ignored in simple 
fu ll -duplex modem applications. 
Usually the only signals requi red for 
operation, beyond the data itself, are 
Carrier Detect and Data Set Ready. 

Build Your Own Originate 
Modem 

Gaining the capability to dial up a 
Photo 4: Apply rubber cem ent to tire ou ts ide of tire wedge-shaped piece of pipe 
insula tion . 
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IC! IC2 IC3 IC7 

• SERIALBANDPASS DEMODULATOR RS-232C
MICROPHONE PREAMP DATAFILTER (2025/2225 Hz) CONVERTER 

OUT 

IC4 

TELEPHONE CARRIER
HANDSET DETECT 

MUTING 
IC6 IC~ Q3 

• SERIAL
MODULATOR RS-232C

AMPLIFIER DATASPEAKER ( 107011270 Hz) CONVERTER IN 

Figure 2: Block diagram of the originate-only modem presented in this article. The blocks marked with asterisks(*) indicate the com
ponents that provide RS-232C compatibility; these may be left out of the circuit if RS-232 comrnunicatio·n is not needed. 

national timesharing network or 
phone any of a hundred computer
information services on your per
sonal computer is a significant 
milestone. When connected to these 
systems, ,you go beyond the hardware 
limits of the personal computer and 
instantly add large-computer 
capabilities. Figure 1 is the schematic 
diagram of a O-to-300 bps originate 
modem which meets all the 
requirements for communicating with 
these systems. The prototype is 
shown in photo 1, mounted under the 

top cover of the COMM-80 
serial/parallel interface . 

There are two kinds of modems: 
direct-connect and acoustic-coupled . 
The former type requires attachment 
to the telephone wires through a data
coupler transformer. The latter type, 
the use of which has fewer legal 
strings attached, employs an acoustic 
coupler. This is nothing more than a 
speaker and microphone that sit 
under the mouthpiece and earpiece of 
the telephone handset. The speaker 
transmits the modem's output tones 

Photo 5: Adding pliable material to produce a tight fit around the phone handset. I 
found a plastic placernat at a discount store with a '/a-inch foam backing that was 
perfect. Cut a strip lY, by 8 inches and glue this around tl1e outside of the wedge as 
shown. Trim to the exact circumference and cover with a strip of fabric adhesive tape. 
The latter helps hold everything together. 
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into the telephone, and the 
microphone listens for the other ter
minal's response. 

Modems vary in complexity . Fif
teen years ago they were very expen
sive and contained many discrete , 
prec1s1on components, including 
many toroidal inductors for the filter 
circuits. Photo 2 shows, on the right, 
an old Anderson-Jacobson modem. 
Newer technology is shown on the 
left : the Novation Cat, which is prob
ably the most popular acoustic 
modem around. The reduction in size 
is accomplished through integrated
circuit technology. 

Figure 2 is a block diagram of the 
modem circuit in figure 1. The design 
I am presenting takes advantage of 
advanced technology and uses only 
six integrated circuits for the com
plete modem. Two additional RS
232-converter devices can be added if 
RS-232C interfacing is required . 

The modem is divided into two sec
tions: modulator and demodulator. It 
also features carrier detection and 
automatic muting. A light emitting 
diode (LED) lights to signify that the 
answering modem is on the line and 
connected when the 2025 Hz tone (the 
"carrier") is detected on the line. A 
signal generated upon detection of the 
carrier automatically enables the 
modulator output (of the 1070 Hz 
tone) in response. Without this fea
ture, the 1070 Hz tone would be blar
ing out of the speaker continuously . 

The modulator section of figure lb 
is not very difficult to understand. 
Tone decoder ICS (an NE567 device) 



The easiest, least expensive way to generate 

spectacular multi-color graphics, sharp two-color alphanumerics: 


Your computer, a color tv set and the Percom Electric Crayon™. 

Add the Electric Crayon™ to your 
system and your keyboard be
comes a palette , the tv screen 
your medium. 

You dab and stroke using one
key commands to create dazzling 
full-color drawings, eye-catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan
guage programs that generate 
dynam ic pyrotechnic images, 
laugh-provoking animations. 

From a comb ined alphanu
merics-semigraphics mode to a 
high reso lut ion 256- by 192
element full graphics mode, the 
microprocessor-control led Electric 
Crayon™ is capable of generating 
1O d ist inctly different disp lay 
modes. 

Colors are brilliant and true. and 
up to eight are ava ilable depend 
ing on the mode. 
As shipped, the Electric Crayon™ 
interfaces a TRS-80* computer via 
your Expansion Interface or Printer 

Adapter. It may be easily adapted 
for interfacing to any computer or to 
an ordinary parallel ASCII keyboard. 

But that's not all 
The Electric Crayon is not just a 
color graphics generator/control
ler. 

It is a lso a complete self 
contained control computer. With 
bui lt- in provision for 1 K-byte of 
on-board program RAM, an 
EPROM chi p for extending EGOS™, 
its on -board ROM graphics OS, 
and a dual bidirectional eight-bit 
port - over and above the com
pute r /keyb o a r d po r t - fo r 
peripherals. The applications are 
endless. 

Shipped with EGOS™, 1 K-byte of 
d isplay memory and a com 
prehensive user's manual that in 
c ludes an assembly language list
ing of EG OS™ and listings of 
BASIC demo programs, the Elec
tric Crayon™ costs only $249.95. 

Options include : 
• LEVEL I I BASI C color 
graph i cs programs on 
minidiskette : $17.95. 
• A 34-cond uctor r ibbon 
cab le to interconnect the Elec
tric Crayon TM to a TRS-80 "': 
$24.95. 
• RAM ch ips fo r adding re
fresh memory for higher den 
sity g raphics modes : $29.95 
per K-byte. 
• E l e ctric Crayon™ 
Sketchpad , a sketching gr id 
of proportioned picture ele 
ments (pixels) in a tv aspect 
ratio . For 128 x 192 or 256 x 
192 graphics modes. 11-inch 
by 17-inch, 25-sheet pad s : 
$3.95 per pad. 

SYSTEM REQU IREMENTS: the video cir
cuitry of the Electric Crayon™ provides di
rect drive input to a video monitor or mod 
ified tv set. An internal up-modulator fo r rf 
antenna input may be constructed by add 
ing inexpensive components to the existing 
video circuitry. 
Pnces and specrlicaltOns su1:>1ec1 10 ctrange w11t1ou1 nolc e. 

'"" : irademark of Percom Data Company, Inc 

• - lrademark 01 Tandy Rad io Shack Co1porahon whc h lias no relat ionship lo Pe1com Dala Company. 


Get into computer color graphics the easy, low-cost way with a Per
com Electric Crayonr1.1. Available at Percom dealers nationwide. Call 

[~Efl(]()MI 
PEF'lCOM DATA COMPANY. INC toll-free , 1-800-527-1592, for the address of your nearest dealer, 2i 1 N l<.. l~B.,. GARLA.NO . TEXAS 75042 

C21 4 1272·3 4 21 or to order direct if there is no Percom deafer in your area. 
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Rl 

c 
c 

R2 

R3 

TYPICAL BANDPASS FILTER 
RESPONSE CURVE 

EouT 

B 

BANDWIDTH 

GAIN G • - R3/2R1 

0 FACTOR O•fo/B 

FOR: R1•6.2k R2•510!l R3•120k C • 0.01,uF 

CALCULATED PARAMETERS : 

8 • 265Hz 

G • - 9.7 

0 • 8 

f0 • 2117Hz 

co 

FREQUENCY 

0 Wo 

FOR AN ANSWER MODEM WITH 

f 0 • 1170Hz USE : 

R1 • llk 

R2 • 91on 


R3 • 220k 


C • 0.01,uF 


Figure 3: The multiple-feedback , second-order bandpass filter: schematic diagram, response curve , and parameter-v alue calculation 
fo r given center-of-passband frequency . 

is configured as a very stable current
controlled triangular-wave oscillator. 
The space frequency (1270 Hz) is 
determined by the setting of the 20 
k-ohm 10-turn potentiometer and 
capacitor C2. In response to a logic 1 
input (inverted from logic 0 by IC4c) 
transistor Q2 gates capacitor Cl in 
parallel with C2. The oscillator fre
quency will now be 1070 Hz. This 567 

oscillator, while very stable, has a 
high-impedance output. One section 
of the CD4011 NANO gate (IC4d) is 
used as a high-impedance linear 
amplifier to match the output of 
1C5 to the 50 k-ohm impedance in
put of IC6, the LM386 amplifier. 
Also connected to pin 13 of 
the CD4011 is the carrier-detect 
signal, which mutes the tone output 

Photo 6: Insert the speaker into the hole and align it w it/1 the angle of the foam wedge. 
In the unit show n, I used a black broad-tip marker to darken the w hite surfaces on the 
ins ide. 
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when no 2025 Hz carrier is being 
received. 

The demodulator section of figure 
la is more complicated and accounts 
for the major expense in a modem . In 
an acoustic demodulator there are 
three basic sections: preamplifier, 
bandpass filter, and demodulator. 
Either a crystal microphone or a stan
dard 8-ohm speaker (the latter of 
which is really about the same thing 
as a dynamic microphone) can be 
used with this circuit. 

The output of the speaker / mike is 
amplified by lCl, an LM741. You 
may not need the gain provided by 
this circuit (22 X) if you 're using a 
crystal mike. ln that case you should 
eliminate ICl and the 10 k-ohm and 
220 k-ohm resistors, and feed the 
microphone output directly to the 
6 .2 k-ohm resistor leading to IC2. In 
either case, the signals acquired by 
the mike are sent through a sharp 
bandpass filter which passes only 
signals between 2000 Hz and 2250 Hz. 

We use an MC1458 operational 
amplifier (IC2) to construct a 
multiple-feedback, second-order 
bandpass filter. IC2 is configured as 
two such elements, cascaded to 
improve response. The mathematical 
calculations behind component se\ec
tion in this type of filter are outlined 
in figure 3. The objective is to pro
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510k 
+V 

11 lOOk 8LOOP 
PHASE DETECT 

FSK OUT 
RI 

VOLTAGE JO 
VOLTAGECONTROLLED 
REFERENCEOSCILLATOR 

10.lµ F RO 

LOCK COMPARATOR 6 
r-------OQ 

SIGNAL IN PUT 
LOCK-DETE CT 
OUTPUTS14 
5QUAD 


PHASE DETECT 

~------OQ 

ORIGINATE MOOEM 

f1 • 2025Hz 

f2 =22 25Hz 

Rl •200k 

RO .JS k 

CJ=0 .0047µF 

CF • 0 .005µ F 

CO= 0 .022/LF 

ANSWER MOOEM 

fl • 1070 Hz 

l2=1270Hz 

RJ • JOOk 

RO • 18 k 

Cl • 0 .01/LF 

CF=O.OOSµF 

C0=0 .039/LF 

Figure 4: Block diagram of the XR2211 phase-locked loop component, which is /CJ in figure la. Appropriate componen t values for 
tl1e two modem modes are shown . 

duce a filter with a center-of
passband frequency midway between 
2025 Hz and 2225 Hz, with a band
width wide enough to al low these two 
freq uencies to pass easily but reject 
every thing else. The computed filter 
has a center frequency of 2117 Hz, a 
total gain factor of about 95, and a 

bandwidth of 300 Hz. When the 
telephone handset is inserted in the 
coupler, nothing is passed except the 
tones we want. 

The output of the filter is sent to 
IC3, which is an XR2211 monolithic 
phase-locked loop (PLL) especia lly 
designed for FSK data communica-

Photo 7: Cutting tlie grill cloth . Th e stiff canvas used for needlepoi11ting is ideal. Cut a 
chnilar piece and fit. it to cover tlw speaker. 
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tion by Exar Integrated Systems. 
Figure 4 presents a block diagram of 
this device with pertinent external 
component selection. 

A phase-locked loop is basically an 
electronic servo loop consisting of a 
phase detector, a low-pass filter, and 
a voltage -controlled oscillator 
(VCO). Its function is to synchronize 
its own oscillator to the incoming 
signal. If the incoming signa l changes, 
the phase-detector output changes 
correspondingly to adjust the VCO to 
track the signal. In the XR2211, if the 
signa l amplitude at the locked fre
quency is above a minimal value, the 
FSK comparator signifies this condi
tion with a binary 1 output. The 
XR2211 can accommodate analog 
input signals between 2 m V and 3 V. 

As shown in figure 1, the com
ponents are chosen for originate fre 
quencies , and the XR2211 is powered 
by +12 V. (The specification says 
anything between +4.5 V and 
+20 V is acceptable, but +s V is 
marginal in my experience .) 

Alignment is simply a case of 
adjusting the 5 k-ohm potenti meter 
(R4). With a 2225 Hz signal applied 
to the microphone input , adjust R4 
untiJ pin 7 of IC3 goes low. Changing 
the input frequency to 2025 Hz 

Circle 20 on inquiry ca rd. ....... 




At any given dme, your hardware Is 
only as useful as the software you Insert In it 

So It pays to rely on Graham-Dorian, 
the software that gets your micro performing 
to its fullest  almost like a mini. 

Graham-Dorian, the industry leader, 
offers highly detailed and well-documented 
programs. All pretested on the job. Each so 
comprehensive that it takes lfttle time to 
learn to run a program  even for someone 
who's never operated a computer before. 

Programs are compatible with most 
major computers using CP/M disk operating 
systems. and come In standard B" or on 
various mini-floppy disks. Each package 
contains the software program In INT and 
BAS file form plus a user:S manual and hard 
copy source listing. Graham-Dorian stands 
behind dealers with technical advice. 

Yes, there 's a world of difference in 
business software. Graham-Dorian has more 
per-package capabilities and more packages. 
(With new ones added every few months.) 

Medical 
Dental 
Surveying 
Inventory 
Payroll 

Apartment Management 
Construction Job Costing 
Accounts Receivable 
Accounts Payable 
General Ledger 
Cash Register 

CBASIC-2 
Ask your dealer for a demonstration soon. 

....: -
Graham-Dorian 

Software Systems, Inc. 
21 1 North Broadway I Wichita, KS 67202 1 (31 6) 265·8633 



should make this pin go high . tion. It is connected to one section of 
In addition to the FSK output on the CD4011. This circuit is a 

pin 7, there is a lock-detect output on 1-second-on / 2-second-off delayed
pin 5, used to denote carrier detec- trigger monostable multivibrator 

Photo 8: Th e fina l assembly can be spray-painted black as 1have done, bi1t this is not 
necessary. Caution : some paints act as solvents on foam and will prodi1ce a sticky mess . 
Test a sn1all sample before spraying the whole unit, and don't sµray the speaker cone. 

(one-shot). Either tone (considered 
the carrier in this case) has to be pre
sent for at least 1 second to trigger the 
circuit into operation, allow data to 
flow from the modem to the terminal, 
and turn on the modulator amplifier. 

IC7 and Q3 are added for RS-232C 
interfacing . If RS-232C communica
tion is not a requirement, then these 
parts can be eliminated. Using the 
CD4011 (IC4b), the circuit can direct
ly drive one low-power Schottky (LS) 
transistor-transistor logic (TT L) input 
load . A CD4049 inverting buffer or 
CD4050 buffer can be added to drive 
more input loads if necessary. 

Construction Hints 
We are dealing with high 

impedances and critical capacitances 
in this modem circuit. Layout should 
be compac t , and Mylar or 
polystyrene capacitors should be used 
where indicated . Shielded cable 
shou ld be used between the 
microphone and the modem board to 
reduce electrical-noise interference . 

The acoustic coupler can be sal
vaged from an old modem, such as 
the And e r so n-J acobson unit 

64K BYT EEXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO VECTOR GRAPHICS. 
SOL. ANO OTHER 8080 OR Z-80 BASED S100 
SYSTEMS • 4MHZ Z-80WITHNOWAITSTATES 
• 	 SELECTABLE AND DESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES 
• 	 LOW POWER-8 WATTS MAXIMUM 
• 200NSEC 4116 RAMS. 
• 	 FULL DOCUMENTATION. 
• 	 ASSEMBLED ANO TESTED BOAROS ARE 

GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FUL LY REFUNDABLE IF 
BOARO IS RETURNED UNDAMAGED WITHIN 
14 DAYS . 

16K MEMORY EXPANSION KIT 

ONLY $59 
FOR APPLE. TRS -80 KEYBOARD, EXIOY. 
AND ALL OTHER 16K DYNAMIC SYS· 
TEMS USING MK4116·3 OR SLOWER 
DEVICES.
* 	200 NSEC ACCESS. 375 NSEC CYCLE
* 	BURNED-IN AND FULLY TESTED
* 	1 YR . PARTS REPLACEMENT 

GUARANTEE
* 	QTY . DISCOUNTS AVA ILABLE 

VISTA V-200 MINI-FLOPPY SYSTEM 
• S100 OOUBLE DENSITY CONTROLLER 
• 	204 KBYTE CAPAC ITY FLOPPY DISK 

DRIVE WITH CASE &POWER SUPPLY 
• MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 

$695.00 


• 	 EXTRA DR IVE. CASE & POWER SUPPLY 
S3Q5.00 

32K BYTE MEMORY 
RELIABLE / COST EFFEC TI VE EXPA NDABLE RAM FOR 

6502 ANO 6BOO SYSTEM-AIM 65·°KIM"SYM"PET "S44-BUS 
• 	PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
!SUPPLIEOJ MOUNTED ON THE BACK OF THE MEMORY 
BOARO. 

• 	MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE 
• 	RELIABLE- DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH- LOOKS LIKE STATIC MEMORY BUT Al 
LOWER COST ANO A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

• USES •SV ONLY. SUPPLIED FROM HOST COMPUTER 
• 	FULL DOCUMENTATION ASSEMBLED ANO TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS 

ASSEMBLED WITH 32K RAM S-419.00 
& WITH 16K RAM S349.00 

TES TEO WITHOUT RAM CHIPS . S279.00 
HARO TO GET PARTS INO RAM CHIPS) 
WITH BOARD AND MANUAL 
BARE BOARD & MANUAL 
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For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
hieftain small business system with the most 

innovative combination of performance and effi
ciency around. 

At your fingertips there are 64 .000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den
sity controller. For larger concerns. there's a 20M 
byte hard disk available. 

At a time when other small computer manu
facturers te ll you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry. inventory control. 

accounts receivable. invoice entry, payroll. word 
processing and much. much more. There's BASIC. 
COBOL and FORTRAN - even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per
formance on par with sys
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho
rized Smoke Signal dealer - he'll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 22 

All other inquiries, circle 21 

SIDIB SlliflL - BBBISTIRG 

31336 Via Colinas. Westlake Village. California 91361. (213) 889·9340 

"-! 



Circle 23 on inquiry card. 

OPTIMIZED SYSTEMS 

SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 

OSS CP/A is an all new, disk-based 
operating system which provides 
commands and utilities similar to 
CP/M e. CP/A has byte and block 1/0 , a 
simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own com
mands or device handlers. CP/A is 
expandable , flexib le, consistent , 
easy-to-use and available now with 
compatible program products : 

BASIC - Some of the features of OSS 
BASIC are syntax checking on program 
entry, true decimal arithmetic (great for 
money applications) , 32K byte string sizes. 
flexible 110 , long variable names (up to 255 
significant characters). and the ability to get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING 
This is virtually the only basic available on 
the Apple that has PRINT USING. It also 
has record 110 statements and all the 
features of our standard BASIC. 

EDITOR/ASSEMBLER/DEBUG - OSS 
EASMD is a total machine language de
velopment package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 mnemon
ics, can include multiple files in one assem
bly, and can place the object code In 
memory or to a disk file. 

Prices of CP/A with: 

BASIC ........... . ...... . .... $ 69.95 

Business BASIC . . . . . . . . . . . . . . 84 .95 
EASMD . . . .. . . . . . . . . . .. . . . . . . 69.95 
BASIC + EASMD . . . ....... ... 109.95 
Business BASIC + EASMD . . . . 124.95 

AeQuites 48K RAM and DISK 

Add $3.50 lor Shipping and llandllng in continental USA. 
caMomia resldenls add f;ilk. VISA/Maslor Charge wel· 
come. Personal checks 1equire two weeks to clear . 

SEE YOUR DEALER or ORDER TODAY 

OPTl,.,IZED SYSTEMS SOFTWARE 
Is a product uf 


Shepardson Microsystems. Inc. 

20395 Pacifica Dr.. Suite 1088 


Cupertino, CA 95014 

(408) 257-9900 
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Photo 9: W ith the production of two of t/·1e speaker assemblies I have described , wear; 
;,1 business. The one wired to t/1e microphone input of the modem should be plaC,: 
under the earpiece o f the phone, and the one designated as the m odem output sµ~a er 
against the telephone mouthµiece. Dial y our fa~o~ite corn_puter, plac~ tl'. e handset 111 the 
cm iµ ler, and w li e11 you see th e card er-detect 111d1cator light . yo u ar e 1eady to go . 

(bought on the surplus market for 
$20.00) , purchased from the source I 
lis ted , or you can make one from 
readily available materials which cost 
virtually nothing. 

Photos 3 thru 9 illustrate the con
s truction of an acoustic coupler. Both 
the transmitter and receiver use a 
2-inch Radio Shack 8-ohm speaker 
and such "exotic" materials as foam 
pipe insulation , a plastic placemat, 
needlepoint canvas, and rubber 
cement. 

When you are through building the 
coupler, connect it to the modem cir
cuit and dial your favorite timeshar
ing system. When the telephone con
nection has been made and you hear 
the tone , place the handset into the 
coupler. The carrier-detect LED 
should light , and you 'll be in 
business . 

If you succeed in building the 
modem and use it to call The Source, 
send me a message describing your 
effort. My user-identification number 
is T CE317. 

Next Month: A simple remote data
entry terminal for use in home con
trol applications. • 

Readers who wish to obtain the 
modem may order the following: 

•	 a complete kit of 
integrated circuits and 
components as shown in 
figures la and lb , a 
printed-circuit board, 
and directions for 
assembly-$39. 95 

• 	 two commercially made 
rubber cushions designed 
to fit 2-inch speakers , for 
use in acoustic couplers 
and two 2-inch 
speakers- $12. 95 

• 	 this modem is available 
combined witl1 the 
COMM-80 serial! 
parallel interface (lune 
Circuit Cellar) and called 
the " chatter box ." 
Assembled and tested 
with software- $259.95 

Order these from : 

The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
(516) 374-6793 

Please add $2 for shipping and 
handling. New York residents 
please add 7% sales tax. 
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The Ohio Scientific CA-15 Universal 

Telephone Interface 


Gregg Williams, Editor 

Imagine the following scenario: a businessman in San 
Francisco calls his office in Boston. The phone rings four 
times, then a metallic voice answers. 

"Hello," it says, "this is the message service of Morell 
Pharmaceuticals. If you wish to leave your number, 
please type it in using your push-button phone. Thank 
you. 

Since the man calling is John Morell, the owner, he 
knows he can type in a special access code. He types in 
999 on the Touch Tone phone. The computer on the 
other end of the line recognizes this sequence. 

"Business status," the metallic voice answers. "Zones 1 
thru 8 secure-no intruders. Zones 1 thru 8 report no fire 
alarms. Do you wish messages?" 

Mr Morell types in 9, which stands for yes. 
"You had three calls. Mr Morse called at 6:04 PM. Ms 

Morell called at 7:40 PM. Unidentified caller, phone 
555-1501, called at 7:51 PM. Do you wish controls?" 

Mr Morell types in another yes. 
"Operation?" the computer asks. Mr Morell presses the 

buttons for the digits 0 and 2. 
"Office lights on. Time to turn off?" the computer asks. 

Mr Morell presses the buttons 1, 0, 4, and 5, instructing 
the computer to turn the lights off at 10:45 that night. 

"Another command?" Mr Morell types in a 6, which 
stands for no. 

'Thank you. Good night," the computer voice says, 
then hangs up. 

Is this another computer user's fantasy? (After all, we 
know that computers cannot do useful things like start 
coffee in the morning or water the lawn.) No, the above 
scene is entirely possible. In fact, I have seen a scaled
down demonstration similar to the above during a recent 
trip to Ohio Scientific to see its new CA-15 universal 
telephone interface (UTI). 

Description 
The CA-15 universal telephone interface (shown in 

photo 1) is a one-board peripheral device that will fit in 
any Model C8P, C2-8P, C2-0EM, or C3-series Ohio 
Scientific computer. The internal organization of the 

Touch Tone is a registered trademark of the Bell 
Telephone System for its dual-tone, multiple
frequency signaling system. 

Photo 1: The CA-15 universal telephone interface board, shown 
with its optional Votrax voice synthesis module. 

~ .." . 
• • • 
• • 
• • • 

Photo 2: Rear panel of an Ohio Scientific CBP computer, show
ing connections from the CA-15 universal telephone interface to 
outside components. The board connects to a CBT-type data 
coupler through the DB-15 connector (the small gold-colored 
connector in the center of the back pane/j . Other connections 
are made through the six phono jacks in the upper right-hand 
corner of the back panel. The jacks, listed in row order from left 
to right, are: cassette-recorder on/ off control , phone-line 
monitor output, Votrax output (if used), cassette-player on/ off 
control, cassette-player input, and auxiliary input. 
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Meet the IMPs. A pair of stylish 3 1/2 inch high 
impact printers that will look great on any desk. 

Styled for desk top use, these sleek units stand just 3 V2 
inches high , yet the unique fan-cooled printing system 
can knock out 80, 96 or 132 columns of crisp hardcopy 
with continuous throughput of one li ne per second . 
A winning pair. IMP-1, with friction feed . can make 
mu lti-copies on plain 8V2 inch wide paper, or on te letype 
rolls. In addition , IMP-2 has tractor feed and fu ll forms 
cont rol, with tractors ad justable from 1 inch to 9V2 inches. 
Interfaces abound. All IMPs have Centronics parallel 
and RS232C/20mA serial inputs as standard equipment. 
But if you need something different, then we make 
interfaces for just about any system - high speed serial, 
App le, Pet, TRS-80. IEEE 488 ... 

Versatile, too. 96 ASCII character set is standard . And 
you can select 6 character sizes, even graphics, under 
software control. Options include 2K bufferi ng and 
special character sets. 
Service - a big difference. No other printer 
manufacturer offers Axiom's combination of low cost and 
nation-wide service and distr ibution  in the USA and 
eighteen overseas countries. 
Pssst - the price!!! It 's low. $695 for IM P-1. $795 for 
IMP-2. And that 's the single unit price. 

Better phone, write or mail the bingo card todayt 

AXIO 
AXIOM CORPORATION 

5932 San Fernando Road, Glendale, CA 91202 
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UNIVERSAL TELEPHONE INTERF AC E ( INSIDE DOTTED LINES)r-------------- -------------------------------------- - --------1 
I 	 I 

\ 	 DATA /CONTROL INTERFACE ) 
I I 
I I 
I I 
I I 

i VOTRAX * SOUND TOUCH· TONE TONE 	 RltiG II 
I 	 DETECTOR DECODER DIALER DETECTOR I 

I I 
I I 
I I 
I I 
I DUPLEXER PHONE LINE I 
I CONNECT I 
I SOUND CONT~Ol I 
I MULTI · I 
I 	 PLElCt:R I 

I TAPE I 
: AMPLIFIER * RECORDER i 
I CONTROL I 
I I 
L------------------- ---------------------------------------~ 

TAPE AUXILIARY 	 CBT·TYPE DATA
SPEAKER DEVICE 	 COUPLERPLAYER 

Figure 1: Block diagram of the CA-15 universal telep hone-interface board. The boxes inside the dotted lines 

are part of the interface board (shown in photo 1). Th e unshaded boxes are external equipment that must be PHONE LI NE 


siipplied by the LtSer, with the exception of the Votrax m odule and amplifier (both marked with an asterisk), 

which are optionally supplied with tlz e interface board. 


board is shown in figure 1. 
The CA-15 interface can: 

• 	 Initiate either Touch Tone or rotary pulse dial
ing of telephone numbers of any length . 

• 	 Use Touch Tone dialing to transmit numeric and 
control data . 

• 	 Sense a phone line ringing (on an incoming call) 
or a busy signal (on an outgoing call) . 

• 	 Answer incoming calls and disconnect outgoing 
calls. 

• 	 Act as a 300 bits per second (bps) originate-or
answer modem. 

• 	 Play a prerecorded message from an external 
cassette player onto the phone line. 

• 	 Record a voice message onto an external cassette 
recorder. 

• 	 Place audio information (eg: computer-generated 
music from a digital -to-analog converter) on the 
phone line from an auxiliary input device. 

• 	 Optionally, speak using a computer-controlled 
Votrax speech synthesizer. 

The CA-15 interfaces to the outside world via seven 
output jacks, as shown in photo 2. The board connects to 
a dedicated (ie: not used for any other purposes) 
telephone line through a CBT-type data coupler, which 
can be purchased from Ohio Scientific or rented from the 
telephone company. The data coupler is necessary to 
make a reliable, safe, and legal connection between a 
computer and the telephone line . 

The universal telephone-interface board connects to 
the external data coupler through a DB-15 connector (the 
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small gold connector in the center of the CBP rear panel 
shown in photo 2). The remaining six connections are 
made through the two rows of three jacks each in the up
per right-hand corner of the computer's backplane. The 
jacks, listed in row order from left to right, are : cassette
recorder on / off control, phone-line-monitor output, 
Votrax output (if used) , cassette-player on / off control, 
cassette-player input, and auxiliary input. 

In keeping with Ohio Scientific's "hardware-first" 
orientation, the interface is controlled through examining 
and writing to (PEEKing and POKEing, in BASIC) cer
tain memory locations. For example, to dia l the three 
digits 6, 0, 3 (after initializing the interface board), we ex
ecute the BASIC instructions: 

POKE 63494,189 
POKE 63494,215 
POKE 63494,190 

The documentation supplied with the CA-15 universal 
telephone in terface includes complete instructions that 
detail manipulation of the interface through reading and 
writing the appropriate memory locations. 

Commentary 
Coupled to the security and home-control options 

available in the Ohio Scientific line of computers, the 
CA-15 universal telephone interface is the link that ex
tends the influence of a computer beyond its immediate 
environment. This extended environment includes any 
point within reach of the existing telephone network. 
With the Ohio Scientific AC-12P wireless remote-control 
option, the CA-15 interface can control home appliances 



INTRODUCING HP·85. 

ANEWWORLDOF 


PERSONAL·PROFESSIONAL 

COMPUTATION. 


Imagine the new world You can enhance the 
that wou ld unfold before system's capability by 
you if you had a powerful. adding powerfu l HP 
portable. completely peripherals like a high 
in tegra ted computer sys  s peed , full-width line 
tem at your personal printer, fu ll -size plotter, or 
d isposal. And at an afford fl ex ible disc drives. 
able price. That's exactly And HP Application 
what Hewle tt-Packa rd has Pacs offer preprogrammed 
just created . solutions in a wide 

variety of disciplines onTHE H P -85 : 

A PERSO NAL 
 prerecorded magnetic 

tape cartridges.COMPUTER FOR 
So, when you buy the PROFESSIONALS. 


At the la b. on you r desk 
 HP-85, you're not just 
or in your s tudy this buying a computer system, 
20-pound. self-contained you're buying the con 
system provides pro fidence that the Hewlett
fess ional compu ting power Packard name brings 
when and where vou and the knowlege that the 
need it. That mea-ns no HP-85 can expand with 
more waiting for data your changing needs. 

For the address of yourto be remotely processed 
nearest HP dealer, CALLand returned . 
TOLL-FREE 800-547-3400A COMPLET E except from HawaiiCOMPUTER SYSTEM 

IN ONE SMALL 

PACKAGE. 


You get al l this in the 
HP-85 : 
In teract ive graphics under 
keyboard control. 
16K RAM Memory 
standard. 
Standard typewriter key
board with separa te 
numeric key pad and eight 
user-definable s pecial 

fu nction keys . 

High resol ution CRT d isplay with 

powerful edi ting capability. 

Buil t-in thermal prin ter produces a 

hard copy of the d isplay on command . 

Built- in tape ca rt r idge d rive. 

Each cartridge provides 217K by tes 

of storage capacity. 

Opera ting system a nd BASIC lan

guage, permanently stored in ROM . 


A SOPHISTICATED 

COMPUTER AT 


YOUR FINGERTIPS. 

Hewlett-Packa rd has combined 

these sophisticated capabi litie with 
advanced des ign to give you a 
system that is easy to use yet uncorn
promised in its power. 

A. key to this achievement is 
Hewlett-Packard 's choice of BASIC 
for the HP-85's language. The 
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HP-85 has more tha n 150 commands 
and sta tements to let you so lve 
your problems swift ly and easil y. 

In addition. six teen graphic com
mands have been added to the 
HP-85's exten ded BASIC to g ive you 
easy control o r it amaz ingly 
versati le gra phic capa bi lities. 

DESIGNED FOR TODAY 

AND TOMORROW. 


Whether you're in science. 
engineering, indu stry or business , 
th HP-85 you ne cl today can 
ea ily be expanded or customized to 
meet your needs tomorrow. 

You can double RAM capacity to 
32K or expand ROM firmware 
to BOK with o ptiona l modul es tha t 
plug right into the HP-85 . 

or Alaska. In Oregon , call 

758-1010. For details 

on the HP-85, send the 

attached coupon , or write : 

Hewlett-Packard , 

1000 N. E. Circle Blvd .. 

Corvallis, O R 97330, 

Dept. 276C 


F//'09 HEWLETT 
~~PACKARD 

61 9/26

1--------- -- --------------, 
I H EWLE'IT -PACKARD I 

Depl. 270(." 

!000 N. E. Circle Blvd. 

Corv• llis. OR 97330 

Plc1t se send dernils on Ii p.g5_ 

1\ME---------

T ITLE---------

COMPANY--------

ADDRESS--------

CITY _ __________ 

STATE ZIP 1 _____ __ ___ ____ _____ _____ _) 
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from any Touch Tone telephone. (A dial-type telephone 
can also be used if the person called has an external 
device that generates the standard Touch Tones.) 

With the AC-17P home-security option, the CA-15 in
terface allows you to remotely determine whether intru
sion, fire, or car alarms have been activated. And, with a 
sufficiently sophisticated BASIC program running, you 
can interconnect and control the security and wireless
control options from any telephone. 

Other applications that come readily to mind are a 
sophisticated telephone-answering service (such as the 
scenario at the beginning of this review) and a stand
alone terminal, which can be used to call up computer 
bulletin boards, time-sharing services, and other remote 
devices. 

The CA-15 universal telephone interface requires three 
power-supply voltages ( +5 V, +12 V, and -9 V), while 
the popular model C4P computer (and its predecessor, 
the C2-4P) supply only +5 V. Other difficulties include 
the large number of input and output lines the interface 
requires and the limited number of slots in the C4P and 
C2-4P. Because of these problems, the interface cannot be 
used with the above two machines. However, I was told 
that an area of the CA-15 board has been left blank (see 
the bottom center of the interface board in photo 1) for a 
voltage-doubler circuit that would make its use feasible in 
the C4P and C2-4P. C4P or C2-4P owners interested in 
this option should express their interest to Eric Davis at 
Ohio Scientific, 1333 S Chillicothe Rd, Aurora OH 
44202. 

The CA-15 universal telephone interface is available 
through Ohio Scientific dealers for $499, or $799 with the 
Votrax voice module added. A Federal Communica
tions Commission (FCC) approved CBT-type telephone 
line isolator is available for $199. Finally, a modified disk 
BASIC called Security BASIC is available for disk-based 
Ohio Scientific machines only. It is a modified Microsoft 
9-digit-precision BASIC with extensions for the wireless 
remote-control, home-security, and telephone-interface 
options; these software extensions replace some of the 
PEEKs and POKEs otherwise used for device control with 
BASIC-like mnemonic commands. The Security-BASIC 
language system is available for $99.• 

Official Flag of Anti-FORTH Progranm1ers 
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The MODEL 800 MST is certainly pleasing to look at, but its true beauty lies beneath the surface . A glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world ... 

• 

• 
• 
• 
• 

• 
• 
• 
• 

Four standard interfaces : 

RS -232 ( 15 baud rotes) 

Centronics compatible parallel 

IEEE-488 

20ma current loop 


Six line densities: 64, 72, 80, 96, 120, 132 
100 CPS at all six densities 
Unidirectional or bidirectional printing 
Sixteen horizontal and ten vertical tabs 
Elongated characters in all six densities 
1920 character buffer 
Uses either perforated or roll paper 
Fully adjustable tractors to 9V2" 
Auto self-test 

• 	 Up to l 0 character fonts 
Standard 96 character ASCII 
User defined character font 
Provision for up to eight additional fonts 

• Doi resolution graphics in six densities 
• 	 Variable lihe spacing control from 0 to 64 dots in 

half-dot increments 
• 	 Auto form-feed for any form length at any line 

spacing 
• Heavy-duty all aluminum chassis 
• 	 l l Ovac or 220voc, 50/60Hz. 
• 	 100 million character priritheod 
• Measlfres only 15" wide, 3" high, and 11" deep 
• Weighs only 15 lbs . 

but maybe its most attractive feature is the price . . .. . $699.00 . 

ba/ei inc. .D. BDX 3Ei4B FULL. 1 CAL. B2B34 / C714J 992•4344 



The Heath H-89 Computer 


Mark Dahmke, 1515 Superior St, Apt 15, Lincoln NE 68521 

The Heath H-89 is Heath Company's latest in their 
rapidly expanding line of desk-top computers. The H-89 
has a number of unique hardware features , and the same 
excellent software support and documentation as the 
original H-8 8080-based system . 

Heath Company is promoting the H -89 as the all-in
ane computer, which it most certainly is . It is based on 
the Zilog Z80 microprocessor, which makes it upward
compatible with all H-8 8080 software . Not only is the 
computer based on the 280, but the video display ter-

Photo 1: Th e Heath H-89, a Z80-based all-in -one personal com
puter with built-in 5-inch floppy-disk drive, WH-19 terminal, 
and 16 K bytes of programmable memory (expandable to 48 K 
bytes) . Th e price for the assembled unit is $2295. 

Photo 2: Interior of the Heath H-89 computer. 
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minal and keyboard subsystem also contains a Z80. 
The processor board Z80 runs at 2.048 MHz - slightly 

faster than an 8080 at 2 MHz, but not at the 4 MHz max
imum possible with a 280. Up to 48 K bytes of main 
memory may be plugged into sockets directly on the pro
cessor board, as well as up to six expansion cards on 
twenty-five pin connectors . The processor board also has 
single-step and full interrupt logic, a serial RS-232 port 
that connects to the terminal board, and sockets for three 
2708 EPROMs (erasable programmable read-only 
memories). 

The terminal board consists of a 280, a 6845 video con
troller chip, two read-only memories, two 2112-2 pro
grammable memory components, an S740 keyboard 
encoder circuit, and an 8250 UART (universal asyn
chronous receiver/ transmitter) for RS-232 communica
tions . The terminal has a 12-inch video screen that 
displays twenty-four lines of eighty 5-by-7 dot-matrix 
characters . The twenty-fifth line is accessible under soft
ware control for special applications. Lowercase 
descenders and thirty-three 8-by-10 dot graphics 
characters are also provided. 

A full keyboard with repeat key (this repeats any key 
pressed), eight user-definable function keys (see table 1), 
and a separate numeric keypad are standard on the H-89. 

The special function keys generally send out a series of 
characters such as ESC H for cursor home, ESC E for 
erase screen, and so on. Although Heath has its own set 
of escape functions, the terminal may be placed in the 
ANSI (American National Standards Institute) mode for 
a standardized set of the same functions . The numeric 
keypad actually has three possible modes : the unshifted 
numeric mode (normal), the keypad shifted mode, and 
the alternate keypad mode. Table 2 shows the keycodes 
for each mode. A complete list of escape sequences is 
shown in table 3. 

The ESC r X sequence allows the user to set the data 
rate from 110 to 9600 bits per second . For example, ESC r 
C sets the data rate to 300 bits per second . 

Another nice feature is the special twenty-fifth line of 
the screen. This line is separate from the other twenty
four and will not scroll with the rest of the screen . The 
line may be enabled by sending ESC x 1 from either the 
computer or the keyboard. After enabling the twenty
fifth line, the cursor must be positioned somewhere in the 
line before writing characters using the direct cursor 
addressing sequence: ESC Y (line number) (column 
number) where the line and column numbers are sent as 
two ASCLI characters after the ESC Y. In this case, the 
line number is 25 + 31 (31 must be added to the actual 
line and column number values) which is equal to 56 or 
"8" in ASCII codes . The column number (1 to 80) may 
range from 32 (ie: 1 + 31) to 111. To position the cursor 
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MEMORY EXPANSION FOR TRS-80* 

All you have to remember is to plug it in 


Memory expansion. It's a field packed with 
intrigu ing theories. For instance, it has been 
suggested that the memory areas of the 
human brain are transferable from one body 
to another, like transplanted kidneys. In man 
or machine, a larger memory is always a 
welcome acquisition. 

If you are interested in expanding your 
TRS-80 memory without shelling out dollars 
for a full blown expansion interface, we have 
just the solut i<;>n. 

Introducing the MT-32. Our new, brilliantly 
designed Printer/Memory expansion module 
for the TRS-80. This unit will add 16K or 32K 
of dynamic RAM to your basic 16K machine. 
The module also contains circuitry to drive 
Microtek's MT-BOP dot matrix printer, or any 
other Centronics-compatible printer. 

No hardware modification to your TRS-80 is 
required. Just plug into your bus connector 
and you are ready to go. 

All Microtek products are covered by a one 
year warranty. 

*TRS·80 is a Registered Trademark of Tandy Corp. 

Four configurations are available: 

Without RAM in kit form 
(MT-32K @ $79.50) 

Without RAM assembled and tested 
(MT-32A @ $99.50) 

With 16K RAM assembled and tested 
(MT- 328 @ $159.50) 

With 32K RAM assembled and tested 
(MT- 32C @ $199.50) 

Available from Microtek 
or your nearest computer aealer. 

MICRDTEl-anc. 
9514 Chesaf)eake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910~335-1269 



Key Heath Mode ANS I Mode 

F1 ESC S ESCO S 
F2 ESC T ESC OT 
F3 ESC U ESC 0 U 
F4 ESC V ESC 0 V 

BLUE ESC P ESC 0 P 
RED ESC Q ESC 0 Q 

GRAY ESC R ESC 0 R 

Table 1: Special f1111ctio11 keys on the Heath H-89 computer. 

Unshifted Shifted Alternate 
Key Key Keypad Mode 

0 0 ESC? p 
1 ESC L ESC? q 
2 ESC B ESC? r 
3 ESC M ESC? s 
4 ESC D ESC? t 
5 ESCH ESC? u 
6 ESC C ESC? v 
7 ESC @ ESC? w 
8 ESC A ESC? x 
9 ESC N ESC? y 

ESC? n 
ENTER RETURN ESC? M 

Table 2: H-89 numeric keypad functions. 

DEALERS...OEM USERS. 

Call on Mo day ... 

your Nor h Sta 
eomP.uter 


will be 

~by


Th rsday. 


WHOLESALE PRICES 
AVAILABLE. • NEC Spinwri ter 
GBC maintains ready • Turnkey North Star 
stock on the follow· Business Software 
ing products and 
software: 
•North Star (609) 424-0465 
• Centronics 
• Perkln·Elmer 
•Epson 

11/ f. 
Gene r al Busines~ Compvters 

2020 Fairfax Avenue 

Cherry Hill, New Jersey 08003 
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in col umn 1 of line 25, the following sequence would be 
entered via the keyboard or sent from the computer: ESC 
"Y" "8" " ". If the sequence is sent from the keyboard, it 
is necessary to look up the character equivalents for each 
value (as above), but if the terminal is driven from a pro
gram in BASIC, the process is much simpler: 

PRINT CHR$(27); "Y"; CHR$(56); CHR$(32); 

Note that the CHR$(27) causes the ASCII "ESCAPE" 
code to be sen t; 56 and 32 are the line and column 
numbers, added to 31. The CHR$ funct ion converts the 
decimal code number into the corresponding character. 

MTR-88 Monitor Program 
The H-89 comes with a monitor program in program

mable read-only memory that allows the user to operate 
at machine level or use the system without disk drives (or 
tape, for that matter). The MTR-88 cassette 110 func
tions are compatible with the casset te entry points in the 
PAM-8 front-panel monitor of the H-8, so software writ
ten for the H-8 will execute correctly on the H-89. 

The monitor supports the following commands: 

Boot Load HOOS from disk. 
Dump Dump a program to cassette tape. 
Go Execute a program at the given 

address. 
Load Load a program from cassette 

tape. 
Program Counter Set the program counter address 

(prior to entering the Go com
mand) . 

Substitute Inspect or change memory loca
tions. 

The load and dump commands are set up to work with 
the H-88-5 cassette interface board. MTR-88 also main
tains a tick counter in memory . The counter is a 2-byte 
field at memory addresses 040.033 and 040.034 (in split 
octal notation) that is incremented by 1 every 2 ms as 
Jong as interrupts are enabled. It is possible to assign 
interrupt vectors for special applications (as with all 
Heath software) by changing the addresses in the bottom 
64 bytes of memory. 

HOOS Disk Operating System 
HOOS (Heath Disk Operating System) is a comprehen

sive disk-management package. HOOS allows the user to 
create, manipulate, and display the contents of disk files 
and the disk directory. Other commands allow the user 
to display disk statistics (ie: usage, remaining space, 
errors) and to set device options such as console /printer 
data rate, whether or not a back-space cursor function is 
available on the terminal in use, uppercase or 
upper/ lowercase mode, tabs, console width, and so on. 
HOOS provides "device drivers, " special subroutines 
which perform all necessary initialization and housekeep
ing functions for each peripheral interface - console , line 
printer, alternate console, and so on. The device drivers 
may be called by the user's program, saving the user the 
effort of writing device interface rout ines. 

Ci rc le 30 on inquiry card. --+ 
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lete you switch between the AP1>le are&02 an 
simple commands, so you can use software wrlttll't 
either processor. · 

St•rtlng with 'IWo Software Stllndarda. Versatile 
CP/M.' the most widely used microcomputer operating 
system ever. is included on diskette in the SoftCard 
package, ready to run on your Apple II. 

You get Microsoft's 5.0 BASIC too, the most pawerful 
version to date of our famous BASIC interpreter. 

PRINT USING. 1€Hiiglt precision. CALL, and CHAIN 
and COMMON are Just some of the major BASIC features 
you'l 1add. Applesoft's graphics extensions are stil I included. 

More Power Down the Line. You can get even more 
programming power and versatility by adding Microsoft's 
FORTRAN, COBOL, BASIC Compiler and Assembly 
Language Development System. All are available 
separately to run with the SoftCard system. 

And the whole host of CP/ M-based business. scientific 
and educational applications can be easily transferred to 
your Apple with SoftCard. 

The Microsoft Z-80 SoftCard is compatible with most 
every Apple product from the Apple 11 to the Apple 11 Plus, 
Language Card and peripherals. Independent peripherals 
for the Apple are supported,as well . The SoftCard package 
requires a system with 48K and a disk drive. 

Line up a SoftCard demonstration at your Microsoft 
Consumer Products dealer today. They'll be glad to show 
you how the Z-80 SoftCard and your Apple computer 
combine to form a system that can 't be beat tor either 
practical ity or pure pleasure by any personal computer 
available today. Or give us a call . 206/ 454-1315, for 
more information. 

But act quickly. At the low price of $349 for SottCard, 
CP/ M. Microsoft BASIC and complete documentation, you 
may have to stand in line to get one! 

™Apple II is a trademark of Apple Computer, Inc. 
• CP/ M 1s a registered trademark of Digital Research. 

CONSUMER PRODUCTS 
10800 Northeast Eighth, Suite 507 
Bellevue, WA 98004 
(206) 454-1315 



All devices on the H-89 have been assigned device 
names. Table 4 lists all devices. For example, to list a file 
on the printer, the command 

COPY LP: =SYO:FNAME.EXT 

is used, where LP: is the destination, and FNAME.EXT is 
the disk file on device SYO: to be listed. 

ESCH Cursor home 

ESCC Cursor forward (right) 

ESC D Cursor backward (left) 

ESC B Cursor down 

ESCA Cursor up 

ESC I Reverse index 

ESC n Cursor position repor t 

ESC j Save cursor position 

ESC k Set cursor to previously saved position 

ESC Y Direct cursor addressing 


ESC E Clear display {also shift erase) 

ESC b Erase beginning of display 

ESC J Erase to end of page 

ESC I Erase entire line 

ESC o Erase beginning of line 

ESC K Erase to end of line 

ESC l Insert line 

ESC M Delete line 

ESC N Delete cha racter 

ESC@ Enter insert character mode 

ESC 0 Exit insert character mode 


ESC z Reset to power-up conf iguration 
ESC r Bn Modify data rate (Bn is a character to select data 

rates from 110 to 9600 bps.) 
ESC x Ps Set mode: (select Ps from :) 

1 = Enable twenty-fifth line 
2 =No key click 
3 = Hold screen mode 
4 = Block cursor 
5 =Cursor off 
6 = Keypad shilled 
7 =Alternate keypad mode 
8 =Auto line feed on receipt of carr iage 

return 
9 =Auto carriage return on receipt of line 

feed 
ESC y Ps Reset mode(s): (same as set modes listed above) 

ESC < Enter ANSI escape-sequence mode 

ESC [ Enter hold screen mode 

ESC \ Exit hold screen mode 

ESC p Enter reverse video mode 

ESC q Exit reverse video mode 

ESC F Enter graphics mode 

ESC G Exit graphics mode 

ESC t Enter keypad shifted mode 

ESC u Exit keypad shi fted mode 

ESC = Enter alternate keypad mode 

ESC > Exit alternate keypad mode 

ESC} Keyboard disabled 

ESC { Keyboard enabled 

ESC v Wrap around at end of line 

ESC w Discard at end of line 

ESC Z Identify as DEC VT52 terminal 

ESC] Transmit twenty-fifth line 

ESCH Transmi t page 


Table 3: H-89 escape sequences. 

SYO: System disk drive NO 

SY1 · System disk drive 11 (optional) 

TI: Console device 

AT: Alternate terminal (optional) 

LP: Line pr inter 

ND: Null device (This eats up characters sent to It.) 


Table 4: H-89 device assignments in HOOS. 
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The H-89, Heath's all-in-one computer, 
has a number of unique hardware 
features and the same excellent soft
ware support and documentation as the 
original H-8 system. 

The two directory-oriented devices are SYO: and SYl: . 
On these devices (ie: disks), the directory keeps track of 
what files exist and where they are. Each file can have an 
eight-character name with a three-character extension. 
The extension is useful when keeping track of a number 
of related files. For example : 

MYPROG.ASM 
MYPROG.LST 
MYPROG .ABS 

Here the .ASM indicates that the first file is the assembler 
source of MYPROG entered via the text editor. The .LST 
file is the listing output of the assembler, and .ABS is the 
object code resulting from the assembler run . 

HOOS Utilities 
HOOS also comes with a number of useful utility pro

grams: 

PIP 	 (peripheral interchange program) 
A generalized disk-file 
maintenance program. 

ONECOPY 	 A program that allows the user 
with only one disk drive to copy 
files from one disk to another. 

SET 	 A very useful program that 
allows the user to redefine device 
driver configurations. Table 5 
lists all options of the SET com
mand . 

STAT 	 Displays system performance, 
number of disk errors, etc . 

FLAGS 	 Sets disk-file flags to write-protect 
a file, to suppress normal listing 
and copying of a file , and 
(optionally) to lock the file 
against further flag changes . 

DBUG 
The Heath console debug program allows the user to 

enter and debug machine-language programs from the 
console. DBUG will perform the following functions: 

• 	 Display and alter contents of any memory location. 
• 	 Display and alter contents of any 8080 processor 

register. 
• 	 Single step through a program . 
• 	 Execute a program. 
• 	 Set breakpoints in a program . 
• 	 Load or dump user programs to or from a device 

(eg: tape or disk). 

Note that DBUG supports only the 8080 register set, not 
the extra registers in the 280. Also, DBUG does not have 
a disassembler feature. 



Once in agreat while someone comes along 
with asimple improvement for an already great 
product. Take our SuperBrain, for example. Really a 
simple concept. Ahigh-powered, low cost micro
computer packaged in an attractive desk top 
cabinet. So how do you improve on that? 

WE DID IT... 
It wasn't enough that our SuperBrain had 

such standard features as twin double density 
5\Ii" drives with over 300,000 bytes of disk 
storage. A full 32K of dynamic RAM - expandable 
to 64K in seconds. ACP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages presently availa
ble. A crisp, 12" non-glare screen with afull 24 
line by 80 column display. A full ASCII keyboard 
with aseparate keypad and individual cursor 
control keys. Twin RS232C serial ports for fast 
and easy connection to a modem and/or aprinter. 
And, dual ZBO processors which operate at 4 MHZ 
to insure lightning-fast program execution. No, it 
wasn't enough. So we made it better. 

ANNOUNCING SUPERBRAIN QD... 
Our new OD model has all of the features of 

our phenomenally popular SuperBrain with the 
addition of double-sided disk drives and an extra 
32K of dynamic RAM. So, for only amodest in
crease in price, you can order your next SuperBrain 
with more than twice the disk and memory storage 
capability. But, best of all, the new QD model has 
the same tough, rugged construction and 
exceptional quality that made our SuperBrain 
such asuccess. 

HOW DID WE DO IT? 
The secret of SuperBrain QD's incredible disk 

storage lies within our new double-density double· 
sided disk drives. A total of nearly 720,000 bytes 
of data are formatted on two specially designed 
5J1.i" drives. And that's more than enough to get 
you started with most serious small business 
applications. And SuperBraln QD's standard 64K of 
dynamic RAM will handle even the most complicat
ed programming tasks. 

Of course, if you're into megabytes Instead of 
kilobytes. you may think neither SuperBraln Is right 
for you. Not so! lntertec offers 20-96 megabytes of 
hard·disk storage which connects in seconds to 
either the SuperBrain or SuperBrain QD. So, your 
original investment is always protected. As you 
grow. No matter how much your needs expand. 

BUT IS IT RELIABLE? 
Our best salesmen are our present users. Not 

only have SuperBrain users been impressed with 
the inherent reliability of the system, they tell us 
that no other microcomputer system available 
today offers such a unique modular design con
cept. Just about the only tool required to easily 

maintain the system is acommon screwdriver. And 
lntertec's total commitment to product service and 
customer support, with service outlets in most 
major cities, insures your original investment will 
be avaluable one for many years to come. 

THE DECISION IS YOURS. 
Whether your next SuperBrain is aregular 

model or our QD version, you will have the 
satisfaction of knowing you purchased what is 
becoming one of the world's most popular micro
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it be· 
cause you can keep expanding It. 

So, call or write us today for more infor
mation. lntertec systems are distributed worldwide 
and may be available in your area now. 

Circle 31 on Inqui ry card. 

2300 Broad River Rd.. Columbia, SC 29210 
(603) 796·9100 TWX: 610-666-2115 
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The Text Editor 
The Heath Text Editor is used to enter and edit 

assembly and BASIC programs, as well as to create and 
edit reports, letters, and manuscripts. 

EDIT uses all available memory in the system as a text 
buffer . When the buffer is full, all or part of it may be 
transferred to a disk file. This allows the user to work on 
files in size up to the limit that will fit on disk . EDIT has a 
very unusual command format : 

< range> < verb > < qualifier string> < option > 
< parameters> 

Range defines the buffer lines the command is to operate 
on. Characters to indicate certain lines are as follows: 

t Defines the first line of the buffer. 
$ Defines the last line of the buffer. 
+ Followed by a decimal number, refers 

to the nth line past the current line 
pointer. 
Followed by a decimal number, refers 
to the nth line preceding the current 
line pointer. 

+ 's tring' The first line in the buffer which con 
tains the 'string' after the current line . 

's tring' The firs t line in the buffer which con
tains the 'string' preceding the current 
line pointer. 

Mul tiple line ranges can be specified by using two of 
the above range expressions in sequence with a comma 
between them. A blank preceding a verb will cause the 
command to operate on the entire buffer . An equals sign 
reuses the range of the last command. 

The verb specifies the action to be taken by the editor . 
Examples are : Print, Replace, Delete, Read, Write, Use, 
Search, Bye, and so on. 

The qualifier string is a further restraint on the range 
expression and is optional. For example, it is possible to 
operate on only those lines that contain a phrase or string 
of characters. If the phrase is entered in single quotes in 
the qualifier string field , only those lines containing the 
specified string will be affected . 

The option fie ld determines if the current line is to be 
displayed before it has been modified, after it has been 
modified , or both . Use of this field is optional. 

The parameter field is a special field used to direct disk 
1/0 actions of the editor. 

This is the most difficul t editor I have ever tried to 
work with. Even after carefully reading the manual and 
spending a great deal of time learning how to use it, it is 
incredibly frustrating. The range and other fields are 
unconventional and require some getting used to. When 
writing programs in BASIC, it is far easier to use the line 
entry and edit commands in the BASIC interpreter . Try
ing to write assembler programs with this editor is nearly 
impossible. 

Considering all the excellent software and hardware 
documentation and support of the H-89, and the power
ful intelligent terminal features for full-screen editing, it 
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Suddeply, S-100 microcomputer systems can easily handle 100 million 
bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems-the DISCUS M26™Hard Disk System. 

It has 26 megabytes of useable memory (29 megabytes 
Unformatted). And irs expandable to 104 megabytes. 

The DISCUS M26™system is delivered complete-
a 26 megabyte hard disk drive, controller, cables and operating system- for 
just $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™system features the Shugart ~008 
Winchester-type sealed media hard disk drive, in ahandsome metal cabjnet 
with fan and power supply. · 

The single-board S-100 controller incorporates intelli
gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and data). The controller has the abilify to 
generate interrupts at the completion of each command to increase system 
throughput. There is a 512 byte sector buffer on-board.And each sector can be 
Individually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. 

See the biggest, most cost-efficient memory ever intro
duced tor S-100 systems, now at your local computer shop. If unavailable Q MORROW DESIGNS™
locally, write Morrow DesignsJM 5221 Central Avenue, Richmond, CA 94804 
Or coll (415) 524-2101, weekdays 10-5 Pacific Time. Thinker Toys™

'CP/M Is a trademark al Digital Research. 



SET VEA 
SET HELP 

SET TT: HELP 

SET TI: 

Option 

NOBKS 
BKS 

BKM 

NOBKM 

MU 
NOMLI 

MLO 
NOMLO 

NOTAB 
TAB 

2SB 
1SB 

WIDTH n 

FILL c n 

prints the version number of the SET program. 
gives information on the SET command. 

gives information on .the SET command for a 
particular device; TI: in this case. 

Description 


uses the back-slash character fo r errors. 

allows back-spacing to correct typi ng errors. 


causes back-space (control-H) to be treated as 

a delete. 

lets HOOS receive the back-space character. 


maps lowercase input to uppercase. 

allows lowercase input to HOOS. 


maps lowercase output to uppercase. 

allows lowercase output from HOOS. 


HOOS expands TAB (con trol-I). 

le ts terminal expand TABs (faster). 


uses 2 stop bits (universa l). 

uses 1 stop bit (normal). 


sets console width to n characters, 80 is 
default. 

sets c as a cha racter that needs n fill 
characters fo llowing it: for slow hardcopy ter· 
minals. 

REPLACE "!name" 	 replaces "!name" with cu rr en\ pro
gram, ii ii exists; works like SAVE if 
the file doesn't exist. 

CNTRL iexp1 ,iexp2 	 CNTRL 0 sets a GOSUB to line iexp2 
when a CTL·B is typed. 
CNTRL 1 sets iexp2 digits before ex
ponential format is used . 
CNTRL 2 con trols the H-8 front panel. 
Does nothing on the H-89. 
CNTRL 3 sets the width of a print 
zone to iexp2 columns. 
CNTRL 4 controls the state of the 
HOOS system overlay. iexp2 = 0 , 
swap overlay. iexp2 = 1, keep overlay 
in memory. 

FREE 	 displays the amount of memory 
assigned to tables and program text. 

FREEZE "fname" 	 saves BASIC interpreter, current pro
gram, and data values on the file 
"fname" . 

UNFREEZE " fname" 	 reloads the file saved with a FREEZE 
command. 

LOCK 	 protects the program by preventing 
execution of BUILD, BYE, CHAIN , 
UNFREEZE. DELETE, RUN, 
SCRATCH. and CLEAR commands. 

UNLOCK reverses a LOCK command. 
UNSAVE "fname" deletes the file "fname" from disk. 

Table 6: Extended Benton Harbor BASIC commands not 
found in other versions of BASIC. 

SET LP: 

6LPI 
BLPI 

PAGE n 
PORT n 
WIDTH m,n 
BAUD n 

SET AT: 

SET SY: 

STEP n 

sets the H-14 prin ter for six l ines per inch. 
sets the H· 14 prin ter for eigh l lines per inch. 

sets the number of lines per page to n. 

sets the port address for LP: to n. 

sets the width control switch position 

sets the data rate for LP: 


same as for TI: 

sets the step time between tracks on the disk 
drive. (The TEST command is used to deter· 
mine the value of n.) 

Table 5: SET command options. 

seems incongruous that this system should have such a 
difficult editor to work with. 

The Assembler 
The Heath Assembler is a very straightforward, 

absolute 8080 assembler (not 280) with most of the stan
dard assembler directives (ie: DB, OS, OW, END, EQU, 
ORG, SET, TITLE). The XTEXT directive is used to 
include whole disk files of assembler text into a program. 
This is convenient if there are some standard symbols or 
memory addresses that are to be incorporated into every 
assembler program, such as HOOS definitions. Also, 
useful subroutines may be included in this way. This 
feature may be used as a macro-instruction library facili
ty, because the assembler does not allow macro-

Printers 	 WHOLESALE Printers 

RIBBONS 

IDS PAPER TIGER with graphics & 2K buffer Parallel & RS232C $ 950.00 $ 2.25/ea 
OLIVETTI PR 240 Thermal 240 LINES per min. serial 950.00 
CENTRONICS 704 180 CPS Serial 1900.00 28.5016 
NEC SPINWRITER (RO) Serial 2900.00 Fabric 35.9016 

Tractor Add 150.00 Carbon 36.9016 
SIEMENS INK JET 270 CPS SERIAL (KSR) 3700.00 

(Call for Parallel prices) (RO) 3500.00 
SPECIALS: 
CENTRONICS 779 Uppercase/Lowercase mod (no soldering) $150.00 
CAT MODEM Orig & Answer RS232C $185.00 
MEMOREX Soft Sector 5" $27.50/10 8" $28.50110 
DISK HEAD CLEANING KIT 5" or 8" $24.00 

We also carry DISK DRIVES, TERMINALS, COMPUTERS. and a complete line of SUPPLIES. Call for 
latest catalog and prices. 

BOX426 	 THE WAREHOUSE 617-692-8408 
A sublm1iaryor TEELABCO, Inc. 	 TWX 710·342·6467WESTFORD, MA 01886 
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"Now youcan multiplyyour
C01Dpuling poweras you grow:' 


Geof Karlin 
Di rector of Systems Development 

"At ADDS, we've just designed a unique computer 
family that can take you all the way from smal l to big. 

"We call it ADDS Multivision™-a trio of stacking, 
CP/M®--compatible computers that lets you multiply 
computing power as needed. Without a change in 
operating system or programming languages. Without - costly conversion. It works like this: 

"MULTIVISION 1 (top module) is a get-started 
computer with 5 MHz processor, 64K bytes of RAM 
and mini disk storage capacity of 700K bytes. It lists 
for $3, 785 without terminal. 

"MULTIVISION 2 (top and bottom modules) pro
vides 5M or lOM bytes of additional hard-disk storage. 
Priced thousands less than other hard-disk systems, 
it lists for $7,995 with 5M bytes of disk. 

"MULTIVISION 3 (entire stack) tops off the line, 
giving you a multi-user system with up to 256K bytes 
of RAM that supports up to four display terminals 
simultaneously. 

"We even offer an ADDS-developed package that 
lets you use Multivision as a word processor. 

"Before you decide upon any small computer, . 
look into ADDS Multivision. For years we've been the 
largest supplier of display terminals to computer 
giants. Now we're making a system for you ." 

For information write: Systems Division, Applied 
Digital Data Systems Inc. , 100 Marcus Boulevard, 
Hauppauge, N.Y. 11787 Dealer inquiries invited . 

CP/M is a regis tered trademark of Digita l Research, Inc . 

Circle 35 on Inquiry card. BYTE August 1980 55 



instruction definitions. A file comes with HOOS called 
HOOS.ACM. It contains standard HOOS system-call 
symbols for easily interfacing a user-written program 
with HOOS and the device drivers. 

Extended Benton Harbor BASIC 
Extended Benton Harbor BASIC (herein referred to as 

EBH BASIC) is Heath's own version of BASIC. It is an 
extension of Dartmouth BASIC with some unique 
features. One of the first differences I noticed was the 
command that initiates automatic line numbering while 
entering programs. In most versions of BASIC it is called 
AUTO, but in EBH BASIC it is BUILD. The BUILD com
mand works exactly like AUTO. Another important dif
ference is the lack of a RUN "FNAME" command. If 
the user wishes to execute a program that is on disk as the 
file "FNAME", the following must be entered: 

OLD "FNAME" 
RUN 

To clear the machine of program and data, the com
mand is SCRATCH, not NEW as in most versions of 
BASIC. 

EBH BASIC has some unique and useful commands. 
(Table 6 lists these special commands and their 
functions .) But it is not without its problems. Even the 
most insignificant of syntax errors, such as leaving out a 
comma or right parenthesis, causes EBH BASIC to 
display a simple SYNTAX ERROR message. Unfor

tunately since it has to access a disk file called ERROR
MSG.SYS to get the text of the error message, the user is 
forced to wait several seconds to find out what he or she 
probably already knows. The philosophy of storing 
error-message text on disk to save space in memory is a 
useful one, but in this case it severely hampers develop
ment of programs. The best approach would be to have 
the most frequently occurring error messages in memory 
and then access the disk for the remainder. 

Microsoft BASIC 
Microsoft BASIC is widely used and is very stan

dardized. I will not spend time describing its features. 
The Heath implementation of Microsoft BASIC does 

have one significant fault; when a program is loaded 
from disk, the disk read head is raised and lowered for 
each and every sector of the file . This produces an annoy
ing banging sound that seems to go on forever. It is also 
bad for the drive mechanism and will contribute to the 
wear and tear of the unit. 

Conclusions 
The H-89 has flexibility and does not require the user 

to understand anything about the hardware to take full 
advantage of all the features. One important point 
remains: after all the HOOS operating system utilities are 
put on a single 5-inch floppy disk, there is very little 
room for any large user programs. To make the system 
really useful, a second. disk drive is a necessity. U the 
H-89 were to be used in a business with a really large data 
base, the data would be a tight fit even with two drives.• 

RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computea - RACET SORTS - RAC ET UTILITIES - RACET computea - ~ 

: MOD 11 UTILITY PACKAGE MOD II BASIC CROSS REFERENCE UTILITY @ 
~ Replacement Debug (DEBUG) SEEK and FIND functions for: ::'j 
e 35 basic functions + 8 edit commands! Single step or Multiple Variables, Line Numbers, Strings, Keywords :!l 
8 step. Automatic trace of logic flow with printing of trace, trace of 'All' options available for llne numbers and variables. ui 

~ Instructions greater than stack pointer values, and rapid trace. Load from BASIC· Call with <CTRL> R ~ 
~ Subroutine call Ing . Automatic program looping . Dynamic Output to screen or printer. 1i 
I disassembly ot instructions!!! BASIC CROSS REFERENCE UTILITY $50 ~ 

13 Directory Catalog System (XDIR) INFINITE BASIC for MOD I TRS·SO™Tape and Disk System !:i
§ Build directory of directories!! Sorts by disk or by program. Extensions to Level II and Disk BASIC $49.95 S 
!; Abbreviated or full form - full form includes dates of creation Full MATRIX functions_ 30 BASIC commands! ~ 
Iii and last update, and other directory data. 50 more STRING functions as BASIC commands! I 
o Wild card select options with masks. Build consolidated Includes RACET In-memory sorts. Load only functions you want - ~ 
~ directory of all GL#?/BAS tiles. Select on filename and extension. h ti 1 M th 1, n

Save or load XDIR catalog files. w ere you wan n memory. ore an you expec . ~1 
:!! Concatenate new data with loaded file. oo BUSINESS (Requires Infinite BASIC) $29.95 g 
cc Extended Copy (XCOPY) Automatic printer pagination. Packed decimal arithmetic· 127 digit 3
5l accuracy. Binary array searches. Hash code. ~ ti Coples multiple Illes with a single command using masked select • 
u options! source disk may be non-operating system disk. Single COMPROC Command Processor for Disk Systems $19.95 • 
:, drive capability. Recover bad files_ Invalid sectors itemized but Auto your disk to perform any sequence of commands. "' 

copy con ti nu es. GSF (Specify 18, 32 or 48K Memory) $24.95 1i 
: Merge Illes with or without replacement. 18 machine language routines Including RACET sorts. ~ 
i Superzap (SZAP) DISK SORT MERGE (DSM) for MOD I and MOD II ~ 
e Display or print and modify standard TRSDOS diskette track and Random file disk sort merge - multi-diskette files. All machine :!l 
3 sector data. Full screen edit mode. Automatic repeat scan and language stand alone package. Sort on up to 15 fields - ascending j 
~ print . Copy disk sectors - any number of sectors to same or or descending. Provides optional output field deletion, rearrange· "' 
:: other drive. ment, and padding. Sort an 85K diskette in less than 3 minutes ! 1i 
~ Directory Fix (DFIX) DSM for Mod I (Minimum 32K, 2-drlves) $75 on Disk ~ 
E Automatic repair of HIT tables! List and flag directory errors. DSM for Mod II (Minimum 64K, 1 drive) $150 on Disk 3 
g Disk Identification (DISKID) Change diskette names! Mod II Development Package $100 ~ 
=> Extended Create (XCREATE) Creates and Initializes Ille to end. Machine language Superzap - Editor Assembler, Disassembler !:: 
Iii Patches. I 
~ DOCUMENTATION Mod 11 Generallzed Subroutine Facility $50 ~ 
cc Complete documentation of above utilities Including a full dis- Sort 1000 elements in 6 seconds! @1 cusslon on recovery of lost data on diskettes!!! 
~ Mod II Utility Package $150 Manual only $20 refundable CHECK, VISA, MIC. C.O.D. E:.. RAC ET ~ ~ g Calif. Residents add 6% E COMPUTES "'3 ~ 
Iii WHEN ORDERING PLEASE Telephone Orders Accepted (714) 637-5016 i
!ii DEALER INQUIRIES INVITED ADv1se PueL1cAT10N souRcE rRs.ao 1s A REG1srEREo TRADEMARK oF rANov coRPORA110N 702 Palmdale, Orange, CA 92665 i 
a: RAC ET SORTS - RACET UTILITIES - RAC ET computu - RACET SORTS - RACET UTILITIES - RACET compulea - RACET SORTS - RACET UTILITIES - RACET computes 
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The Hard-Disk Explosion 

High-Powered Mass Storage for Your Personal 


Computer 


High-performance, high-quality, 
and large-capacity hard-disk drives 
are now a low-cost reality for your 
personal-computer system. Most 
hard disks use Winchester media, 
head technology, and other modern 
techniques to achieve high density 
and high performance in a small 
space . One side effect is low power 
consumption . Some of the drives suit
able for personal computers use the 
older 14-inch standard diameter plat
ters. Many new drives use one of two 

Tom Manuel 

1208 Apollo Way, Suite 502 


Sunnyvale CA 94086 


new small sizes-200 mm (7.87 inch) 
or 210 mm (8.27 inch) diameter- and 
one new drive uses 130 mm (5 .12 
inch) platters. Even so, their data 
capacities are significantly larger than 
floppy-disk drives of the same ap
proximate size. 

The latest disk drives can be divid
ed into two general categories: 

• 	 low-cost, relatively low
performance drives that will 
eventually replace floppy-disk 

Photo 1: Th e Memorex Model 101 hard-disk drive. (Photo courtesy of M emorex.) 
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drives, especially where multiple 
drives would normally be neces
sary to obtain enough storage. 
For example, instead of adding 
more floppy drives to increase 
the storage capacity of a system, 
one set of dual floppy-disk drives 
might be replaced with an 8-inch 
hard-disk drive that fits in the 
same space. This improves the 
storage capacity and system per
formance dramatically. These 
low-end dfak products will com
pete on a cost-per-drive basis. 

• 	 high-capacity, top-performance 
drives that must compete on a 
cost-per-byte basis. The 8-inch or 
smaller versions will likely (at 
least at first) be more costly per 
byte than the 14-inch models. 
However, their advantages of 
small size, light weight, low 
noise, and low power re
quirements make them very at
tractive for desktop and personal 
computers as well as small 
business systems. 

The Winchester disk-drive tech
nology developed by lBM provided 
expensive, large-capacity, high-per
formance, and low cost-per-byte disk 
subsystems (ie: the IBM 3350 and 
3370 disk-drive systems) for large, ex
pensive computer systems. This 
technology and development in other 
areas of disk-drive performance are 
now being applied to the develop
ment of products suitable for smaller 
systems. The tremendous growth of 
microcomputers has created a de



• 
ThePaper ~putsmorebite into 


everjthihgyoud.o. 

The Paper Tiger strikes again. With a DotPlot'" graphics The Paper Tiger costs only $995. The DotPlot option only 

option that lets you make the most of your Apple II ~ TRS 807 $99 more. But don't let these low prices fool you. Because the 
or other personal computer. Paper Tiger is rugged enough to stand up to the 

With DotPlot and available software drivers, most demanding printer-plotter requirements. 
you can print screen graphics, draw illustrations, :- For the name of the Paper Tiger dealer nearest 
write block letters, plot charts. And DotPlot you, call toll-free 1-800-343-6412 (except Massa
includes an expanded, 2K-byte buffer. chusetts, Alaska, and Hawaii). 

That's not all. Every Paper Tiger gives you 8 Integral Data Systems, 14 Tech Circle, 
software-selectable character sizes. 80 and Natick, MA 01 760. (617) 237-7610. 
132 column formats. Multi-part business forms ;:·:;fm..WmP,!!:I~~-:: _,, 
handling. Forms control. Reliable stepper- '. ·.; . :<:: :~ .. I ~ Circle 38 on Inquiry card. 

motor paper drive. Adjustable width tractor feed. 

Continuous duty cycle operation. Plus lots more. ~~Integral Data Systems, Inc.
' ' •• I 

' tApple 11lsa1rademark of Apple Compuler Inc. . ._ .~ ",. ..,,
FRS-80 is a 1rademar1< ol Radio Shack. a division of Tandy Corp. 



mand for small, compact disk drives. 
The industry has responded and is be
ginning to produce them. A 
Winchester disk drive for your per
sonal computer is now, or soon will 
be, a possibility . However, it may 
still cost you five to ten times the 
price of your processor to get a com
plete small hard-disk subsystem with 
drive, controller, interface, power 
supply, and packaging. 

Photo 2: Close-up of a Winchester-type 
read/write head. (Photo courtesy of 
Kennedy Company.) 

Photo 3: The remarkable Shugart 
Technology Model ST506 hard-disk 
drive, offering 6 megabytes of mass 
storage in a 3.5-pound package that fit s in 
the same space as a 5-inch floppy-disk 
drive. (Shugart Technology is a new com
pany located in Scotts Valley , California , 
and is not affiliated with either Shugart 
Associates or Xerox. Photo courtesy of 
Shugart Technology.) 
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What Is Winchester T echnology7 
Three disk technologies have 

evolved, all pioneered by IBM. Other 
manufacturers have refined the 
designs. These technologies are usual
ly referred to by the model numbers 
of the original IBM product employ
ing the technology: "2314" 
technology (in the 1960s), "3330" 
technology (late 1960s, early 1970s), 
and 'Winchester" technology (1973). 

Disk storage, being a special type 
of add-on memory, can directly affect 
a computer system's performance, 
throughput, and reliability. Because 
of this crucial role, the principal 
design objectives for disks are large 
capacity, fast access time, absolute 
reliability, and low cost. 

Each of the three advances has 
brought a significant increase in 
storage density. One way to increase 
density is to reduce the flying height 
of the heads over the disk surface. 
Each reduction in height allows an in
crease in: tpi (tracks per inch) and bpi 
(bits per inch) (see figure 1). Ad
vances in head design and positioning 
mechanisms have also contributed to 
increases in tpi and bpi. 

Head flying heights have evolved 
as shown in table 1. 

Just prior to 1973, disk-drive 
technology approached some limits . 
The flying height had been reduced to 
31 microinches. Without further 
reduction, significant improvement in 
data density was difficult. At lower 
flying heights, a single smoke parti
cle, whose diameter may be up to ten 
times the distance between the head 
and disk surface, can damage the disk 
and data. Therefore, cleaner condi
tions were required. Also, the disk 
platters and magnetic surfaces were 
inadequate for large increases in track 
and bit densities. 

The 3340 Winchester disk drive, in
troduced by IBM in 1973, was the 
first break through. Storage 
Technology Corporation announced 
a similar disk drive around the same 
time: the STC 8800 superdisk. 

Winchester Characteristics 
Winchester disk drives have the 

following characteristics: 

• 	 sealed disk, head, and position
ing assemblies 

• 	 new trimaran head design- two 
outriggers supporting a narrower 
inner hull containing the 
read / write head (see photo 2) 

• 	 thinner magnetic coating: 44 
microinches versus 185 micro
inches in the 2314 disk drive 

• 	 lubricated disk surfaces 
• 	 heads resting on disk surface 

when drive is stopped-they take 
off and fly low when motion 
starts (normal take-off and land
ing are done on an area reserved 
for that purpose) 

• 	 light loading force (10 g) and 
lighter heads. 

These characteristics permit many 
performance improvements : very low 
flying heights (19 to 20 microinches), 
improved reliability, and a dramatic 
reduction in head crashes are possible 
because of the clean environment, 
new head and loading designs, and 
lubrication. Data densities are in
creased because of lower flying height 
and thinner platter coating. The 
higher densities improve throughput 
performance directly . More bits per 
inch allow more data to pass under 
the heads per unit time. More tracks 
per inch mean that track-to-track ac
cess times are shorter. The lighter 
heads and head mounts have less in
ertia and can be positioned faster. 
Throughput performance can be im
proved by increasing the rotational 
speed, up to a point-the aero
dynamic characteristics of the flying 
head put some constraints on the 
rotational speed. The reliability of the 
Winchester drives surpassed that of 
any moving-head disk drive that was 
previously available. 

Improvements and refinements 
have continued from many manufac
turers . The costs of many of the most 
expensive elements in a disk (the 
motor, head actuator, and control 
electronics) are relatively indepen
dent of the capacity of the disk plat
ters. It is, therefore, cost-effective to 
increase the density of the platters 
and the number of platters. The in
centive has been to add capacity by 
any conceivable means, and trends 
have been toward more platters per 
spindle and greater bpi and tpi den
sities (data density has gone from 
about 1000 bpi on early 2314s to over 
8600 bpi on some of the recent disks, 
and tpi density has gone from 200 tpi 
on 2314s to over 600 tpi on new pro
ducts). Cost effectiveness has also 
been enhanced by reducing the access 
time and increasing the data flow; the 
economic payoff is increased 
throughput and efficiency of the total 



Hard and 
Fast... 

THE NEW MODEL 16 
The new Indu stri al Micro Systems Model 16 Hard Di sk 
Subsys tem is a " fix d-r movabl " high peed. bulk 
storag dev ic provid ing from 32 megaby tes (32 
mil l ion cha racte rs) to 96 megabyt of on-I in sto rage 
fo r the Industria l Micro System 8000 or S ri es 5000 
mic rocomputer systems. The M od I 16 inc ludes a 
credenza enc losure that provid es a quiet. strong and 
attra ctive package for o ffice 
o r indu trial appli ca ti o ns 
wh re larg e m e m ory is 
required . The Model 16 also 
inc ludes a full y buffered 
OMA S-100 bu s control ler fo r 
fast and easy interfacing. 

WI NCHESTER 
TECHNOLOGY WITH 
BUILT-IN BACKUP 
The Model 16 includes a 16 
meg ab yte r e movable 
cartridge and a 16. 48. or BO 

. .. Bulk Storage from 
Industrial Micro Systems 

mega byte fixed media that employs Winchester 3340 
technology. Files and programs may be copied 
between the fixed media and the removab le ca rtridge 
for fast, easy ba ckup and archival storage . 

FAST ACCESS 
The interface between the Model 16 hard disk and the 

Indu strial Micro Systems 
compute r is provided by the 
Hard Di sk Control ler. The 
Hard Di sk Control ler utilizes 
Direct Memory Access (DMA) 
for fast data transfer with 
minimum processor interven
tion . The maximum data 
tran sfe r rate is 1.2 megabytes 
per sec ond and the controll er 
ful ly buffe rs the data, a 
sec tor at a time, to a nd from 
the disk . ~va ilable i n 220 V, 
50 HZ Versions 

Now you don' t have to look hard for fast computing power. Contac t your Industrial Micro Systems Dealer today. 

INDUSTRIAL MICRO SYSTEMS 

M arke ti ng Manufacturing 

628 N . Eck hoff. O range. CA 92668 2800 Lockheed Way, Carson City, NV 89701 
(714) 978-6966 (702) 883-7611 
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system. In applications where disk 
storage is a key element, the pro
cessor is often disk-l/0-bound. Pro
gram execution speed depends on 
disk speed . Every increase in 
throughput will improve the total 
performance. 

Other improvements in throughput 
performance in disk subsystems have 

Photo 4: BASF Systems' 6170 Series 
8-inch, fixed hard-disk drive, available in 
8- and 24-megabyte versions. (Photo 
courtesy of BASF.) 

come from RPS (rotational postion
ing sensing), which frees the disk con
troller and l/O (input/output) chan
nel for other work during seek time 
(head actuator movement) and dur
ing part of the rotational delay time. 
Improvements have also included 
new automatic error detection, cor
rection, and recovery capabilities 
built into disk controllers. 

Voice-coil actuators, described in 
the next section, are common on 
high-performance disk drives. There 
are both linear and rotary voice-coil 
positioners. Rotary voice coils 
typically take up less space, require 
less power, and generate less heat 
than linear voice coils. Stepper 
motors with band actuators are 
usually used in lower-performance, 
lower-cost disk drives. Many of the 
new small drives use brushless DC 
(direct current) motors with direct 
drive on the platters. Designed as part 
of the spindles, these motors are com
pact (about 1 inch high), maintain 
speed more accurately, use less 
power, and require simpler power 
supplies t.han AC (alternating cur
rent) motors with belt drives. In 
many drives, each recording surface 
is split into inner and outer bands 
with a head for each band, reducing 
the average access time by one-half, 

because twice the amount of data can 
be read or written without moving 
the heads. 

Comparing the New Hard Disks 
to Floppy-Disk Drives 

The current trends toward multi
terminal systems, real-time transac
tion oriented systems, small business 
systems, and more powerful personal 
computers for a great variety of ap
plications have created a demand for 
more on-line data storage. Floppy
disk drives and tape cassettes of ten do 
not have the required performance 
(access times, throughput, etc), 
reliability, or capacities. Thus, the 
need for secondary storage is being 
filled by new, inexpensive, high
performance, highly reliable small
disk drives with capacities, speeds, 
and reliability close to the very ex
pensive drives. These new drives are 
physically much smaller and more 
reliable than 14-inch cartridge or 
disk-pack drives. They are aimed in
itially at a gap between floppy drives 
and 14-inch drives (eg: Winchester, 
5440 cartridges and 3330 type packs). 
They are designed for use on small 
business systems, distributed
processing systems, word-processing 
systems, and advanced personal com
puter systems. 

The new drives offer a lower cost 
per unit than 14-inch drives, and 
lower cost per byte than floppy-disk 
drives. They provide the advantages 
in capacity and performance of hard 
disks in a package the same size as an 

Photo 6: Kennedy Series 7000 8-inch 
Photo 5: Priam 14-inch (at left) and 8-inch Winchester hard-disk drives. (Photo hard-disk drive . (Photo courtesy of 
courtesy of Priam .) Kennedy Company.) 
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Th• days of complicat•d. unr•liab/s, 
dynamic RAM ar• 1on1: 

Jilil

rhe ultrabyte memory board

$199. 95 (~:~~~nwry) 

Netronics consistently offers innovative products at un
beatable prices. And here we go again -with JAWS. 
the ultrabyte 64K S100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-an chip from lnrel that does it all. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic pans ... delay lines ... massive 
heat sinks ... unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
look what JAWS offers you: Hidden refresh ... fast 
performance . . . low power consumption .. . latched 
data outputs . .. 200 NS 4116 RAMs . .. on-board 
crystal ... BK bank selectable ... fully socketed . .. 
solder mask on both sides of board . . . designed for 
8080.8085. and ZBD bus signals ... works in Explorer. 
Sol. Ho1i1on. as well as all other well-designed S100 
computers. 

19/VE rouR coM/lf/TfR A 119 rtTEOFM£MORr I 
l'OWER WfTHJAWS-SAVE UPTrJ 110 Oft 
llllT1tODIJCTDRrUM/TED-OFFER Sl'fC/AI. PRICES/ 

UNDECIDED? TRY A WllEIJ /EK JCM IN YO/JR COMPIJTER ONO/IR 
10-il4Y MOlifY· /Mat OfFEJI (SFECIFY rrx#/CtJWV111/J. 

ICOllTllllTAlU.U.CflUlfTCMOIUYUll OUTMDICOIHlftnCll1'W1 •• -------------~--------------
: CALL TOLL FREE 800·243·7428 ::a_N_ETR...o.°'1'"'1-cs'fi£'sEARCH. Br De:~· : 
: ., DEVELOPMENTLTD~ 
: 333 Litchfield Road. New Milford.CT 06776: 
1 Please send the items checked below: 1 
: 0 JAWS 18K RAM kit. No. 6416, $199.95! : 
1 0 JAWS 1BK RAM fully 1111111bl1d, t11tld, bum1d in, 1 
I No. 6416W. $229.95.* I 
: D JAWS 32K RAM kit. No. 6432. (reg. price $329.95) . : 

SPECIAL l'tllCE '299.95.• 	 1 
0 	JAWS 32K RAM lully 1111111bl1d. t11t1d. bumld in, 

No. 6432W. (reg . price $369.95). SPECIAL l'tllCE 
039.95.• 

0 	JAWS 4811 RAM kit, No. 6448. (reg. price $459.95). 

SPECIAL PRICE '399.95.• 


0 	JAWS 48K lully 1111111bl1d, 11111d, bumed in. No. 

6448W. (leg. price $509.95). SPECIAL PRICE 

1449.95.• 


0 JAWS 8411 RAM kil. No. 6464, (reg. price $589.95) . 
1 SPECIAL PRICE *499.95.* 
I 0 JAWS 8411 RAM fully 11sombl1d, 111ted, bumed in,
1 No. 6464W. (reg. pr ice S649.95l. SPECIAL PRICE 

t559.9S.• 
0 	hp1n1ion liil, JAWS 1SK RAM 111odul1, lo expand 


any of lhe above in 16K blocks up to 64K. No. 16EXP. 

$129.95! 

"All prices plus S2 poslage and handling. Connecl icut 

residents add sales 1ax.

Tota lenclosed:$ _ __________ 
[] Personal Check 0 Money order or Cashiers Check 
D VISA 0 MASTER CHARGE (Bank No. ••• J 
Acct. No. _______ hp. Date __ 
Signa1ure ___________ _ 
Prinl Name ___ _________ 
Address_____________ 
Cily ------------ S1ate ______ __ Zip _ ___ 
0 Send me more informal ion 
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8-inch or even a 5-inch floppy-disk 
drive- many will actually fit the 
panel openings for floppy-disk 
drives. Reliability will be better than 
with floppy and cartridge drives, and 
power consumption will be signifi
cantly lower than that of the 14-inch 
drives. 

Systems based on 16-bit processors 
or microcomputers often require 
much more and much faster secon
dary storage than floppy disks can 
provide. The more sophisticated 
multiprogramming and file
management software currently being 
added to small computer systems re
quires so much continuous use of 
mass storage that the high perfor-

BPITPI 	 

Figure 1: Detail of hard-disk surface, il
lustrating the ideas of tpi and bpi. 

2314 

mance and durability of hard disks 
may soon be a necessity. 

The new 8-inch and 5-inch disk 
drives offer several advantages over 
both floppy and 14-inch hard drives: 

• 	 They have five to sixty times the 
storage capacity of a floppy-disk 
drive in the same space. 

• 	 They access data four times faster 
than the floppy-disk drive. 

• 	 They weigh less, take up less 
space, and use less power than 
14-inch drives. 

• 	 They are only three to five times 
more expensive than floppy-disk 
drives, with cost reductions like
ly. 

The availability of low-cost-per
function hard disks has long been 
awaited by the small system 
marketplace. The wait is all but over. 
This summer a score of products are 
scheduled to be available, at least in 
sample or evaluation quantities. 

Though many of the new small 
disk products are advertised as fitting 
the same 4.6 by 8.5-inch opening as 
the standard floppy-disk drive 
(Shugart Technology's 5-inch Micro 
Winchester fits a 5-inch floppy-drive 
opening, see photo 3), a floppy-disk 
drive cannot literally be pulled out 
and replaced by the hard drive. To 
begin with, the packages contain dif
ferent electronics. Most of the drives 

3330 Winchester 
Head flying height 10010120 31 to 45 1910 20 

(in microlnches) 

Table 1: Evolution of head flying heights in hard-disk drives. 

Standard platter 
diameters 

Capacity 

Average Access Time 

Rotat ional Speed 

Reliabi li ty and Useful 
Life Relative to Floppy
Disk Drives 

Floppy-Disk Drives 

8-inch 
5-inch 

100 K bytes to 1 megabyte 

0 . 1 to 1 second 

300 rpm 

Hard-Disk Drives, 

Ca rtrid ges and Disk 


Packs 


14·inch, 8·1nch, 

and 5·inch 


2 megabytes to 300 + 

megabytes 


25 to 70 ms 


2400 to 4 700 rpm 


2+ 


Table 2: Technical comparisons between floppy-disk drives and hard-disk drives. 
cartridges, and disk packs. 



Look what's happened to 

HIPL0T™ 


DMP-3 
s1,2so · 

DMP·6 

DMP·4 

DMP·2 $1 ,085 

, I 


I 1~.~ ... ....... . 


DMP-5 

$1,385 " 

DMP-7 
1,985 " 

$1 ,685" $1,850 " 

It's grown into a complete 

family of quality low cost digital plotters 


In just two short years , The 
HIPL0T has become the most 
popular digital plotter among 
small systems users. With a 
record like that , what can we do 
for an encore? WE'VE IN 
TRODUCED A COMPLETE LINE 
OF HIPL0TS...with a model 
suited for just about every plot
ting application. 

The HIPL0T DMP Series is a 
new family of digital plotters 
with both " standard" and "in
telligent " models available with 
surface areas of 8112 '' x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we h ve the "old s an
dard" OM P-2 \81/2" x 11 '}and the 
"new standard ' DMP-5 (11 ' x 
17"). For those needing a lit
tle more capability, there are 
the DMP-3 (8112" x 11 ") and 
the DMP-6 (11" x 17")-both 

Yes, they are UL listed! ** 

microprocessor controlled and 
providing easy remote position 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec
tronic controls , we 've provided 
the DMP-4 (8 1h" x 11 ") and the 
DMP-7 (11 " x 17 "). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The " intel
ligent" DMP plotters accept data 
from either an RS-232-C or Centronics 
data source. For the "standard'' plot
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The .tintelligent" 
HIPL0Ts use our exclusive 
DM/PLT language which min 
i ni mizes plot software to a 
fraction of that normally as

tlO UStOn instrument..·.' 

sociated wth digital plotting. 
With the new DMP Series, 

high quality digital plotting can 
now be a part of your system. It 
just doesn 't make sense to be 
without this valuable too/ when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 

range from $1,085 o $1,985 ·

specific needs ... and your 
budget. 

Prices for the DMP series 
' . 

For complete information and 
descriptive li terature , contact 
Houston Instrument , One 
Houston Square, Austin, Texas 
78753. ~512) 837-2820. In Europe 
contac t Houston Instrument , 
Rochesterlaan 6 8240 Gistel , 
Belgium 059/277445. For rush 
literature requests and sales of· 

fice informat ion , persons 
outside Texas call toll free 
1-800-531 -5205.GRAPH ICS DIVISION OF 

fl>' 	HIPLOT and DMIPL are Trademarks ·u.s. suggested rei ai l prices only. 
ol Houston lnstrumenl • ·OMP 2, 3 and 4 UL l lsledBAUSC~ &LOMB @ DMP 5. 6 and 7 UL !I sling pending Circle number 42 fo r l iterature 	 '':...:.~____ :_
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Memorex Corporation New World Computer Shugart Associates Shugart Techno logy
Santa Clara CA Co Inc Sunnyvale CA Scotts Val ley CA 

Costa Mesa CA 

Model 101 21 1 SA 1002/SA1004 ST506 

Unformatted Capacity 11.7 2.1 5.33/10.67 6.38 
(mil li ons of bytes) 

Platter Size 200 (7 .87) 8 inch 200 (7 .87) 130 (5.12) 
millimeters and (inches) 

Number of Platters 2 1 or 2 2 

Average Access Time 70 ms 18.825 ms 70 ms 170 ms 

Maximum Data Transfer Rate 756 543 625 
(K bytes per second) 

Average Latency 10.1 ms 8.825 ms 9.6 ms 8.3 ms 

Rotationa l Speed 2964 rpm 3600 rpm 3125 rpm 3600 rpm 

Mo tor Type DC AC brushless DC 

Spindle Drive direct drive bell drive direct drive 

Actuator Type high speed band simplified band band band 

Positioning Mechanism open loop stepper motor stepper motor stepper motor open loop stepper motor 

Dens it y bpi 6100 8000 6270 7690 

Density tpi 195 100 172 254 

Phys ica l Size 4.38 by 8 55 by 14 2 by 9.5 by 95 4.62 by 8.55 by14.25 3.25 by 5. 75 by 8 
{inches) 

We ig ht {pounds) 10 8 17 3.5 

Single Quantity Price $4,500 $1,600/$1,980 $1,500 

OEM Discount Price $1 ,2001 
$1,250 $1, 140/$1,400 $925 

Cost Per Thousand Bytes $.103 $.595 $.214/$.131 $.145 
(OEM Discount) 

Comments ' Includes a data 20 heads. 8 !racks per First micro Winchester 
separator head. Low·end only in Drive. Fits 5·inch floppy 

capacity, not in space 
performance. 

Table 3: Specifications and characteristics of low-end, 5-inch and 8-inc/1 hard-disk drives . 

have the basic drive electronics, 
signal amplifiers, read / write elec
tronics, and motor and servo control 
circuitry integrated into the package. 
Some have room to add optional, 
separately priced controllers to do 
error-checking <Nld correction, data 
formatting, and interfacing to the 
computers. 

Stepper-motor actuators are a 
technique borrowed from floppy 
drives for use in hard-disk drives . 
This idea allowed lower prices for 
Winchester-technology units such as 
the 14-inch Shugart SA4000 and 
Century Data Systems Marksman, 
but at a cost of greater access time 
and reduced storage capacities when 
compared with voice-coil actuator
based units . 

A voice-coil actuator is a cylin
drical, permanent magnet with a hole 
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machined from pole to pole . A coil 
rides on bearings within the magnet 
and moves back and forth. The 
read / write positioning mechanism 
with electromagnetic heads is 
attached to the coil. A voice-coil ac
tuator is positioned by serv.o-control 
with servo tracks written on one plat
ter's surface at the factory. 

Voice-coil actuators allow in
creases in data-storage capacity 
because their accuracy in small 
movements allows high tpi densities . 
Since the distance between tracks is 
smaller, access time is reduced. Also, 
voice-coil actuators do not impose 
the additional penalty of settling 
time. 

One disadvantage of a voice-coil 
actuator is the magnetic field pro
duced by the coil: the coil's magnetic 
field must not get too close to the disk 

platters or it could erase them . Effi
cient design can keep the magnetic 
field intensity at a safe level near the 
recording surfaces . Table 2 gives a 
partial technical comparison between 
floppy-disk drives and hard disks . 

Future Technological Progress 
Some of the more recent develop

ments in heads (such as thin film 
heads) and disks (thin-film-plated 
disks) mean that data densities will 
probably advance from the presently 
attainable 8 to 10 megabytes per 
8-inch surface to SO or more mega 
bytes per surface as track densities 
of 1000 tpi and bit densities of 10,000 
bpi are achieved. A small , relatively 
inexpensive disk drive could then 
store 100 megabytes or more of data 
with an additional 100 megabytes 
added for nominal cost. Thin-£i\m 



AIM 65.lbe professional's

microcomputer. 


~· Rock 1Yall 
•.oMOlj ........,""..,.•11 

Printer, display, full keyboard. Under $500.00. 

For professional learning, 
designing and work, Rockwell's 
AIM 65 microcomputer gives you 
an easy, inexpensive head start. 
That's Rockwell Micropower! 

• 20-column printer and display 
•Dual cassette, ITY and 

general purpose I/Os 
• R6502 NMOS microprocessor 
• System expansion bus 
•Read/ write RAM memory 
•Prom/ ROM expansion sockets 
•Self-prompt interactive 

monitor firmware 
• Big terminal-style keyboard 
For more on AIM 65 and how 

you can develop programs in 
assembly language or BASIC, 
write Rockwell International, 
Microsystems, RC 55, 
P.O. Box 3669, Anaheim, 
CA 92803 or contact your 
local Rockwell distributor. 
For application information 
call (714) 632-3729. For location 
of nearest dealer call 
800-854-8099, in California 
800-422-4230. 

Rockwell International 
.. .where science gets down to business 

Circle 43 on inquiry card. BYTE Augu.t 1980 67 



technology may be the next break
through in mass-storage techniques. 

Secondary storage and storage 
backup are currently being supplied 
by a wide variety of devices, 
including 

cassette tapes 
8-inch floppy-disk drives 
5-inch floppy-disk drives 
reel-to-reel magnetic tapes 
cartridge magnetic tapes 
cartridge-disk drives 
disk-pack drives 
fixed storage Winchester drives 
combinations: fixed Winchester-

disk/cartridge-disk drive or 
fixed Winchester I magnetic
ta pe cartridge 

streaming-tape drives 
bubble memories 
nonvolatile semiconductor 

programmable memory 
videocassette recorders 
video disks 

The last three or four types are 
more for the future than now. Bubble 
memories and nonvolatile integrated 
circuits will have the great advantage 
of no moving parts and the potential 
convenience of plug-in modules; but 

they are still quite expensive. At least 
one interface and controller for 
American and European standard 
VCRs (videocassette recorders) is 
available to provide removable back
up for high-capacity disks on small 
systems (the Corvus Mirror, manu
factured by Corvus Systems Inc, San 
Jose, California) . It stores up to 100 
megabytes on one videocassette and 
has a transfer rate of 15 K bytes/ se
cond. Video disks have the potential 
to offer extremely high data-storage 
capacity and fast access rates (up to 
1250 megabytes per 12-inch disk, 
equal to approximately four times the 
contents of the Encyclopaed ia Britan
nica). 

Small vs Large Hard-Disk Drives 
Hard-disk drives for small systems 

fall roughly into two size categories: 
up to 12 megabytes and over 12 
megabytes; and two performance 
categories: slow, with stepping-motor 
positioning, and fast, with voice-coil 
positioning. Those with stepping
motor positioning have average ac
cess times of 70 ms and capacities of 
under 12 megabytes. The drives with 
fast voice-coil positioning have 

average access times ranging from 
25 ms to SO ms, with models that fall 
into both size categories. The less ex
pensive units are aimed at replacing 
floppy-disk drives directly. Examples 
of this type of product are the 
Memorex 101, the Shugart Associates 
SA-1000 series, and the Shugart 
Technology ST 506. The high end is 
led by IBM with the Piccolo drive, 
which is integrated into the System 
34, and is an add-on peripheral for 
the Series 1. It features a rotary voice 
coil, 17 ms average access time, and 
up to 64.5 megabytes of storage 
capacity. Other contenders in this 
category offer high performance in a 
wide range of sizes (eg: the BASF 
Systems 6170 Series, IMI (Interna
tional Memories, Inc) 7700 Series, 
Kennedy Company 7000 Series, 
Microcomputer Systems MSC-8000, 
Micropolis Corporation Micro Disk 
1200 Series, Pertee Computer Cor
poration D-8000, and Priam Oiskos 
2050/3450). 

The disk capacity and the perfor
mance you need depend on your par
ticular application, which in turn has 
a significant impact on the cost of a 
system. Small-system applications, as 

PRINTERS & CRT'S From Orange ffiicro 


912C $CALL 
920C $CALL 

IMPACT PRINTER 

s549_00 
PRINTERS 

AXIOM OKI DATA 
IMP-1 .. .. .. ........ . •... 629 Mlcroline80 . .. . ... . ..... 659 
IMP·2 . . ... . . .. .. . .•..• . . 715 w/tractors . .. . . . . • . ... . . . 779 
Other models . .. . ... .. . $Call 

"The base 2 outperforms every printer in its 
price range. Do a comparison and see for CENTRONICS PAPER TIGER 

779 w/tractors .. . . . . ..... 1059 IDS440 . . . . .. .. ...... . .. 869yourself ..." 
730 . .. .. . . . . .. . . . • . .•• $Call w/graphics . . . . . ...... . .. 959 
737 .•••• . ••• ... . ... . . . $Call* GRAPHICS * TRACTORS I FRICTION FEED 

COMPRINT QUME 
912 Parallel ...•... .. . • • • . 499 LetterQuality5145 ..... . . 2499 

• 2K Input Buffer• RS-232 Serial, Centronics® Parallel, 912 Serial .. . . ..... ... ... 535 wltractors . ... . . .. . . .•.. 2684 
lEEE-488, 20 ma• TRS·80 Cable option • 60 LPM - 100 
CPS • Fast form feed • User programmable character 
set • 64, 72, 80, 96, 120, 132 Columns I line • Expanded 
characters • 9.5" wide paper • Automatic skip-over· 
perforation • Horizontal & Vertical tabs •Programmable Phone orders WELCOME. Same day 

shipment for VISA, MASTERvertical line spacing• Intel 8085 Microprocessor -over CHARGE, and AMERICAN EX· Orange
PRESS. Personal checks require 2 
weeks lo clear. Add 3% for ship

40 software commands • Self test • 15 Baud rates to 
9600 Baud • Optional foreign character sets microping and handling. Cal ifornia resi

dents add 6%. Manulacturer's P.O. Box 2076 Interfaces to TRS-80, Apple, Atari, PET, Northstar, and most warranty Included. Prices subject lo Yorba Linda, CA 92686 other computers. revision. 
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WhatSthedifference 

betweenBAs1c. andRlscal? 


COMPARE THESE APPROACHES TO DRAWING A CIRCLE 


in Pascal 

"This is easy . .. " 	 "The simplest circle drawn with line 
segments is a regular polygon ... " 

100 M0\15"' R)o 
l lO FOR T•O i-o 3'90 S'rt:l> 2..s procedure Circle (X, Y. Radius: real); 

const Sides = 16; Pi = 3 .14159265;12.0 DRAw 'R*Co•m) R~S/N(l) var N : integer; Theta : real; 
begin 

Move (X+Radius,Y); 
for N : = 1 to Sides do begin 

Theta: = 2 * Pi * (N/Sides); 
Draw (Radius * cos (Theta) + X, 

f30 NEXT T 

"Oops, didn't quite meet ... 
Radius * sin (Theta) + Y); 

end; 
end; 

... but that's easy to fix." 

IOQ MOVS: R,o 2..4r 

l '0 l=OR l=o ~ :sG.c~p 2.S

12.0 DRAW R~COSC'(j~ R~ SIN("tj 

1'60 NE'XT 'T 

"Oh, now it closes . .. 
infact, it overlaps. " 

Programming by trial and error Programming by design 

GET IT RIGHT THE FIRST TIME 

INTERNATIONAL 
DISTRIBUTORS 
Australia: Sydnoy 
Notwork Cornputar Servlces 
290·3677 

Co.noda : Vancouver 

Valley Softwa re 

(504) 291-0651 

Eagla.nd: London 
Real Time Products 

01-588·08!!7 


J11ptm : Tokyo 

Rlkol Corporation 

03-345-1411 
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mentioned before, can be placed in They typically require from 30 to 
two major classes: single-user, single 100 megabytes of magnetic 
task and multi-user, multi-task. storage, usually on one spindle. 

Some require less storage and 
• 	 Single-user, single-task systems some will require multiple 

are usually stand-alone work spindles. The cost per byte of 
stations, intelligent terminals, or storage is a more important con
personal computers. Their chief sideration than the cost per drive 
use of magnetic storage, in unit, because the basic device 
general , is for program storage cost is spread over many users. 
and data storage. The amount of 
storage required is of ten less than Multi-user, multi-task systems re
10 megabytes. Because the speed quire an average access time of 50 ms 
need only match one human or less because multiple users must 
operator's response time, there is contend for the common storage de
no benefit to be derived from vice. The main purpose of these ap
disks with extremely fast access plications is usually not to share the 
times. An average access time of p rocessing power, but rather to share 
70 ms is usually sufficient in such the data . These systems are often 
applications. This class of ap "disk-bound" rather than "computer
plication is cost-per-unit  bound ." Disk performance becomes a 
oriented, since the storage device critical factor in system performance. 
is dedicated to one user. It is Even when the disk capacity required 
price-oriented, and performance might be relatively small (8 to 10 
is not a vital factor. The low-end, megabytes), the fast performance of 
small hard-disk drives fill this the high end mini-disks will be re
need splendidly. quired. 

• 	 Multi-user, multi-task systems re With their faster access times, 
quire that more than one, higher capacities, greater reliability 
sometimes many, users have ac and OEM (original equipment manu
cess to a common data base. facturer) quantity prices ranging from 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. 

SUPER~ 
US/New Features. 


Relocatable Object Modules. 
Reduced Compile Time. AND MORE! 

M eet our new, improved Pasca l/ Z ~M The true Z-80 
compiler that's 5-70 times faster than P-code, and 
produces ROMable re-entrant code for true multi-tasking 
capability. 

Our new compiler adds features like variant rec
ords, strings and random access. Al so included are an 
improved macro-assembler that generates Microsoft 
compatible relocatable object modules; a linker/ loader 
and source on the full li.brary. All six programs on a 
CP/M®-compatible disk , $395. (Other formats and OEM 
licenses available.) For more information, call or write. 

Ooo0®o~~JY~0®ooo~
TM 

Ithaca lntersystems. Inc.. 1650 Hanshaw Road/ P.O. Box 91, 
1t h,1c.1, NY 148SO • 607-257-0 190/TWX : 510 255 4346 
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$1000 to $5000 (some may soon drop 
below $1000), both classes of the new 
hard-disk drives should b'C attractive 
to personal-computer systems 
builders who want additional 
capacity and performance, but not 
the traditional 14-inch disk size and 
price per unit. Some complete 
packages of drives, controllers, inter
faces , and power supplies are 
available for about $5000. Even 
though they cost five to ten times as 
much as the processor, these units are 
still cheaper per drive than 14-inch 
drives. They are also applicable 
where more capacity and perfor
mance than a floppy disk can supply 
are needed, but the space or the cost 
of a 14-inch disk drive is prohibitive. 
Tables 3, 4, and 5 list some of the cur
rent disk-drive products for small 
systems. The reliability and main
tainability of these products are 
essentially high and are consistent 
across the board . (See table 6. ) 

Controllers and Interfaces 
One of the problems with the new 

8-inch hard-disk drives is the variety 
of interface systems to choose from. 
Such variety is inevitable at this stage 
because of the many personal com
puters already on the market, and the 
diversity of interface requirements. In 
the absence of a comprehensive inter
face standard, many of the drive sup
pliers have designed their own. A 
similar situation has developed in the 
audio industry. Consider the many 
types of noncompatible audio record
ing standards including: the LP (long
playing) record, 45 rpm records, open 
reel tapes, cassettes, and eight-track 
cartridges. This kind of variety at the 
outset of new products is not neces
sarily bad-there is much freedom for 
innovation. 

In August of 1979 an ANSI (Amer
ican National Standards Institute) 
Subcommittee (number X3T9 .3) 
began to standardize an interface for 
8-inch hard disks. If a standard inter
face is widely accepted by the in 
dustry, users may soon be able to in
terface drives from several vendors . 

Types of Interfaces 
There are two main categories of 

disk-drive interfaces, device level and 
host level. The main characteristics 
for the device level are: 

• 	 serial data transfer 
• 	 formatting/de-formatting exter

nal to drive 
Text co11ti1111ed on page 138 
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NEW! 
TI-99/4 Home Computer 

Optional color monitor 
$449 

Main console unit 
$889 

{lncludt!s RF nuJduk1 1or fo r us\.' wilh any l V) 

Writ e for a list of extensive 
program modules available
everyt hing in games, education, 
and home computer applications. 

lJSR-1600P Computer 

NEW! 

$4099 

PASCAL 

With power and speed for 
business, educational, 
and scientific applications. 

W.D. Microengine-based single 
board computer with 64K RAM 

• I megabyte of noppy disc 
• 2 parallel ports 
• 2 serial ports 
• Floppy disc controller with OMA 
• File manager 
• Screen oriented editor 
• Single cabinet design 
• Includes power supply 

NEW! 
From Perkin-Elmer 
1250 Super Owl 

$1799 

Intelligent CRT 

Incredibly powerful and fl ex ible 

• 24 fully programmable function keys 
• Full screen edi ting capabi lit ies 
• RAM memory for down line loading by 

host compu ter 
• Built ·in print er port 
• Full polling capabilit ies 
• Detachable keyboard 
• Optional light pen 

Much more! 

Perkin-Elmer 
Bantam 550 CRT 

$749 
• Transparent mode 
• Addressable cursor 
• Editing functions 
• Upper/ lower case 
• Compact 

Perkin-Elmer 650/655 
CRT Page Printer 

• 100 CPS 
•Quiet 
• Compact 
• RS232 
• Can be added to 

any CRT with our 
interface option. 

$999 

The pnnl er cfes19ncd 10 give you rapid. reli · 
<t ble. hard copy of you r CRT screen display. 

Connecr any comput er or terminal 10 1he phone lines 

• 1200 Baud- Bell 212A $799 
• 300 Baud 
• Originate/ Auto answer 
• Full duplex 
• RS232 
• I year warranty 

D irect connection lo 1he phone lines 
via RJI IC standard ex tension phone jack 

USR-330 Modem 

• 0-300 Baud- Bell 103/ 113 
• Originate/ Auto answer 
• Half/ Full duplex 

• RS232 •
• 1 year warranty 

$339 

Direct connection 10 1 he phone lines 
via RJI IC standard ex tension phone 1ack 

The Phone-Link 
Acoustic Modem NEW! 

• Sleek , low profile $179 
• 0-300 Baud 
• Originate/ Answer modes 
• Half/ Full duplex 
• Self·test 
• RS232 - Will work with any RS232 

compu ter or terminal 
• LED displays of all functions 
• l year warranty 

At your comput er store nowl 

- - DEC LA34

•P.T•«::~.~"-'~ 
·· • Variable character sizes 

• Full wid1h paper 
• Many more features 

Wrire for print Sdmpre 

Teletype Model 43KSR $1049 
Microterm Mime HA CRT $819 
Microterm ACT VA . . . . . . $779 



Self-Reproducing 
Programs 

John Burger, David Brill, Filip Machi, 

System Development Corporation, 2500 Colorado Ave, 

Santa Monica CA 90406 


Listing 1 is a C program that duplicates itself. When the 
program is run it produces (on the standard output) a file 
containing an exact copy of its own source code. This 
program runs under the UNIX operating system and uses 
the American Standard Code for Information Inter
change (ASCII) character set. If this program is compiled 
on a system using a different character set, the octal 
values of "q" and "n" must be changed to the numbers 
representing that system's codes for the quote and new
line (or linefeed) characters, respectively. 

Why We Wrote a Self-Reproducing Program 
A while back, Pascal News contained a listing of a 

Pascal program called PRINTME that performs this feat. 
(See reference .) The Pascal listing took 46 lines of code. 

We are currently writing a large system in the C lan
guage. We considered the Pascal program to be an 
unstated challenge, and in response we wrote a C version 
of the PRINTME program that works pretty much the 
same way as the Pascal version. This version is shown in 
listing 2. 

This version is more elegant than the Pascal version 
and is 12 lines shorter. It takes a total of decimal 1313 
bytes to store the source code. Then, one of us who once 
had done a lot of LISP programming wrote a LISP func
tion that evaluates to itself. This function takes exactly 
279 bytes of memory in which to store the print image of 
the code. The LISP function is shown in listing 3. 

A week or so after the LISP function had been written, 
we were all discussing the similarities of LISP and C. 
From this discussion, we developed the C program of 
listing 1. It works like the LISP function and takes 126 
bytes in the source code file. 

For purists, though, a still shorter C version can be 
written. The C compiler, like a LISP compiler, sees all 
programs as a stream of bytes, and linefeed characters are 
parsed as spaces. Thus a C program could be written all 
on one line. The program in listing 4 is written on a single 
line in order to remove the necessity of printing linefeeds 
in the internal print. 

Note that the octal ASCII values for the quote and line
feed characters have been replaced by d~al values 
(gaining one byte per number) and that all linefeeds ex
cept the last have been removed. Our C compiler seems 
to require at least one linefeed at the end of the file. The 
source code for this program is only 101 bytes longl• 
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The MAG1( WANO is 

We've been saying it for a few months 
now, and the reviewers seem to agree. 

' ' Until I saw the Magic Wand, if I were allowed to own one and 
only one editor, Word Star* would have been it. ... My personal 
preference is for Pencil or Magic Wand for text creation. ' ' 

Jerry Pournelle 
On Computing, Summer 1980 

' ' The basic functions of the Magic Wand editor are as easy to learn 
as those of Electric Pencil*. . Magic Wand dominates in the area 
of print formatting. ' ' Larry Press 

On Computing, Summer 1980 

' ' Of all the word processors I have used (and that includes a dozen 
or more), the Magic Wand is the most versatile. The Wand has 
almost all of the features of other processors , plus many new ones of 
its own. It measures up to even the word-processing software running 
on the largest mainframe computers. , ' Rod Hallen 

Microcomputing, June 1980 

' ' The Magic Wand is one of the most flexible word processing 
packages available, and should be considered by any potential word 

processing purchaser. ' ' Glenn A. Hart 
Creative Computing, August 1980 

Available for both the CP /M'") and OASIS 01>erating systems 

smo.\\ \>us\\\~ss O.\)\}\\c.o.\\ons, \\\c.. 
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The appl ication software 
generator. 
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code the system. You answer the 
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logic to construct both subroutines 
and mainline programs. The system 
then complies and executes your 
program code. 

• Level 1: For Personal Computing 
- $130. 

• Level 2: The Business Assistant 
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• Level 3: Advanced Software 
Development - $650. 
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Manuals alone - $25. each 
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Listing 1: Four-line C program which duplicates itself without any user input. If a non
ASCII character set is used on your system, the values of "q " and "n" must be changed 
to the values representing that system's quote and newline (linefeed) characters. 

main(ll 
char q=042 , n=~l2, 
•a= "ma in () ( \cchar g=04 2, n=0 l 2, \c•a=\c\s\c; \cpr intf (a, n ,n ,q, a ,q, n ,n) ; ) %c"; 
printf (a,n,n ,q , a ,q,n,n) ;f 

Listing 2: Original self-duplicating C program. 

char •text II = I 
"char *text II = (", 
II 0 J ; II , 

"ma in () 	 (", 
char newline • 012 , quote • 042 , escape = 0134, •p, **pp;", 
pr intf (\ "\s'l.c\", *text , newline);" , 
for (pp = t e xt; •pp ; pp++) (" , 

printf (\" \c\", quote);", 
for (p = •pp; *p; p++) I", 

if (*p =• quote)". 
putchar (escape);", 

putchar (*p);", 
I", 
pcintf (\ 11 %c,%c\ 11 

, quote, newline)j 11 
, 

j••, 
for (pp • text+ l ; *pp; pp++)", 

printf (\"%s\c\" , •pp, newline);", 
") .. , 

o I; 
main 	 () 

char newline • 012 , quote = 042, e sc a pe 0114, *p, ••pp; 
printf ("%slc", • text , n <>wline); 

for (pp 	= text; •pp; pp++) ( 

pr intf (" \c", quote); 

for (p = •pp; *p; p++) ( 


if t•p =• quote) 
putchar (esc ape) ; 

pu tchar (*p) ; 
I 
printf ("\c,\c", quote, ne wlin e) ; 

J 
for (pp	 = text + l; *pp ; pp++) 


printf ("\s\c", *pp, newline) ; 


Listing 3: Self-duplicating LISP function which inspired the C program in listing 1. 

(PR INTME 	 (LAMBDA NIL (PROG (A B) 
(SETO A (QUOTE (PRIN'fME: (LAMBDA NIL (PROG (A B) 


(SE:TQ A (QUO'rE FOO )) 

(S ETQ B (COPY A)) 

(RPLACI\ (CDADDR (CADDAR (CDDADR B))) A) 

(RETURN B)))))) 


(SE:TQ B (COPY A)) 

(RPLACA {CDADDR (CADDAR (CDDADR B))) A) 

(RETURN B)))) 


Listing 4: Final one-line, self-duplicating C program. This program is written on a single 
line to remove t/1e necessity for code to generate linefeeds . However, the program is too 
long to display here without breaking the line . The program shown is to be written and 
compiled as a single line of source code. 

main() (char g=34,n=l0 , *a•"main() !char q=34,n =10 , 

*a=%c\s%c ;printf( a,q , a ,q,n); )%c";printf{a,q,a,q ,n) ;J 


Reference 
Pascal News. Pascal Users' Group, number 12. June 1978. (Pascal Users' Group, c/o Andy 
Mickel. University Computer Center: 227 EX, 208 SE Union St. University of Minnesota. 
Minneapolis MN 55455.) 



1. Outlasts every competitor-200,000,000 
character head warranty 

2. No duty cycle limitations-even in demanding 
business applications 

3. Professional print quality-9 x 7 matrix 
4. Rugged business use construction-metal 

chassis-two motors 
5. 80 characters per second 
6. Upper and lower case-full 96 character 

ASCII set 
7. Double width characters 

8. Connects directly to TRS-80~M APPLE® and 
other computers 

9. Block graphics-64 shapes tor charts, 

graphs, diagrams 


10. Friction and pin feed 
11 . Plain paper-up to 3 parts 
12. 6 and 8 lines per inch-program controlled 

paper savings 
13. 80 and 132 columns-program controlled 
14. Price-the best value in the industry. Call or 

write today for the name of your local 
Microline 80 dealer. 
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The Evolution of FORTH, 

an Unusual Language 


Introduction 
When I invented FORTH about 10 

years ago, my goal was simply to 
make myself a more productive pro 
grammer. When I first worked with 
computers at MIT and Stanford in the 
earl y 1960s, I figured that in 40 years 
a very good programmer could write 
for ty programs. And I wanted to 
write more programs than that. There 
were things out in the world to be 
done, and I wanted a tool to help me 
do them. As I worked on programs 
that ranged from satellite orbits to 
chromatography to business systems, 
I developed FORTH in line with my 
overall goal. For several years now, I 
have been able to work at ten times 
my original rate. 

As I began thinking of rather 
drastic improvements to programs, I 
think I was arrogant. I wanted to do 
things my way . I was not convinced 
that I should not be permitted to, and 
I was a bit hard to get along with . The . 
arrogance was necessary because I 
felt insecure. I was promoting ideas 
that everyone said were wrong and 
that I thought were right. But, if I 
were right, that meant that all the 

About the Author 
Cliarles H Moore is Chairman of t ire Board of 
FORTH Inc. a firm created in 1973 to provide 
application programming seruices and pack
aged FORTH systems. This article is adapted 
from a sµeec lr de livered at tire FORTH Co11 
ve11t io11 Ire /cl in San Francisco in October 1979. 
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other people would have been wrong, 
and there were many more of them 
than me . And it took a lot of 
arrogance to persist in the face of 
massive disinterest. 

FORTH is a polarizing concept. 
There are people who love it and peo
ple who hate it. It's just like religion 
and politics. If you want to start an 
argument, say, "Boy, FORTH's really 
a great language." 

This is partly because FORTH is an 
amplifier. A good programmer can 
do a fantastic job with FORTH; a bad 
programmer can do a disastrous job. 
I have seen very bad FORTH code 
and have been unable to explain to 
the author exactly why it was bad . 
There are some visible characteristics 
of good FORTH, such as very short 
definitions (many of · them). Bad 
FORTH often takes the form of one 
definition per block - big, long, and 
dense. It is quite apparent, but dif 
ficult to explain, why or how a 
FORTH program is bad . 

BASIC and FORTRAN are less sen
sitive to the quality of the program
mer. I was a good FORTRAN pro
grammer; I thought that I was doing 
the best job possible with FORTRAN, 
but it was not much better than what 
everybody else was doing. In this 
sense, FORTH is an elitist language. 

On the other hand, I think that 
FORTH is a language that a grade 
school child can learn to use quite 
effectively, if it is presented in bite-

size pieces with the proper motiva 
tion. 

FORTH is the first language that 
has come up from the grass roots. It is 
the first language that has been honed 
against the rock of experience before 
being standardized. I hesitate to say it 
is perfect; I will say that if you take 
anything away from FORTH, it is not 
FORTH any longer-the basic com
ponents are all essential to the viabil 
ity of the language . 

History 
What might be called the 

prehistory of the FORTH language 
goes back much further than 10 
years. The first element of FORTH to 
exist was the text interpreter, shown 
in listing 1. This early version, pro 
grammed in ALGOL at the Stanford 
Linear Accelerator Center in the early 
1960s, was part of a program called 
TRANSPORT, which designed 
electron-beam transport systems. 
Besides the text interpreter, this print
out also shows an early version of the 
dictionary. The influence of LISP is 
evident in the indivisible entity 
(which in FORTH is called a word) 
named ATOM. As the interpreter 
reads a word from a punched card, it 
executes the associated routine, as for 
DRIFT in this example. The style 
resembles that of modem FORTH: 
there is no limit on the length of a 
word, as you can see by the length of 
the word SOLENOID, but only the 
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The best in data base management 
for your micro-computer 

Get the most out of your micro-computer. Use our 
advanced and progressive data management system. 

HOBS is an extended hierarchal data base system 
offering 
•fixed length records 
•fi le-level read/write protection 
•one-to-many set relationsh ips 

MOBS is a full network data base system offered 
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your In itial system. Unique and versatlle, 1t adds 
these features: 
•full network CODASYL-oriented data structures 
•variable length records 
•multiple levels of read/write protection 
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•non-redundancy of data, easy updating 
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record types 

MOBS-DRS. As an add-on to MDBS, the DRS 
system otters extraordinary flexibility In data base 
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(Recovery Transaction Logging) logs all data base 
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•The recovery processor permits selective 

reloading of the data base from t~~ transaction 
file. Users can log messages, Indicate complex 
transact ion sequences, and effect selective 
control over the recovery process. 
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software 
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each record-type may contain up to 255 itern
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traverse the data base. 
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execution efficiency and minimal memory usage. 
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• 8086 version available. (Call or write tor details 
and prices.) 

Ordering and pricing Information: 

(applicable to Z.80, 8080 and 6502 versions) : 

HOBS s 300.00 When ord•ring. •pecofy Intended 
MOBS 900.00 use with . .. 
DRS 300.00 1. North Siar OOS nnd BASIC 
RTL 300.00 2 CP/M - Microsoft BASIC 4.XX 
ORS 300.00 3 CPIM - Mic rosoft BASIC 5.XX 
HOBS upgrndo lo MOBS 650.00 4 CP/M - Microsoft BASIC 
MOBS with DRS, Compiler or FORTRAN

RTL, and ORS 1500.00 80 
HBDSIMDBS Manual 35.00 5. CP/M • Microsoft COBOL-80 
DRS Manuol 5.00 6 CPIM • lnterSys1em PASCALIZ 

I 	 RTL Manual 5.00 7. CP/M - Sorcim PASCA M 
ORS Manual 5.00 8. CP/M - Dlgllal Research Pl/ I 
Systom Specific 9. CP/M - Micro Focus CIS 

Manuals (each) 5.00 • COBOL 
10. TRSOOS/NEWOOS and TRS 

Within a given operating sysiem. Disk BASIC {Models I and ii) 
add $125.00 lor each addlllonal 11 . Apple DOS and Applesolt BASIC 
language selected. 12. MVT/ FAMOS nnd BASIC 

13. OASIS and OASIS BASIC For prices outside the U.S. and 
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first characters are significant and (semicolon) . This listing also shows 
words are separated by spaces. stack operators being defined. As an 

Other very early concepts have example of a concept that has 
either changed in form or have evolved, consider the dictionary 
evolved dramatically. In listing 2, the being sealed by the word SEAL and 
word that has become { : } (colon) in broken by the word BREAK . Such 
modern FORTH is called DEFINE , sealing and breaking has since been 
while END has become { } replaced by the idea of vocabularies. 

Listing 1: An early version of the FORTH text interpreter (wri tten in ALGOL). 

!F ATOM= "DRIFT" THEN DRIFT 
ELSE IF ATOM= "QUAD" THEN QUAD 
ELSE lF ATOM= "BEND" THEN BEND 
ELSE IF ATOM="FACE" THEN FACE(-l) 
ELSE IF ATOM = "ROTATE" THEN ROTATE 
ELSE IF ATOM= "SO LENO" THEN SOLENOID 
ELSE IF ATOM = "SEX" THEN SEX 
ELSE IF ATOM = " ACC" THEN ACC 

ELSE IF ATOM ="MATRIX" THEN BEGIN IF NOT FITTING THEN BEGIN 
REAL A; 
WRITEJ(3,0,0,COREISJ); LINE( -(8 + 42 x CORDER- I))); 
FOR J- I STEP I UNTIL 6 DO BEGIN 

FOR K- 1 STEP I UNTIL 6 DO WRITEl(2,8,Rl lJ.K)xUNITIKl/UNITll l.2); 

LINE(O) END; 


IF ORDER= 2 THEN FOR C- I STEP I UNTIL 6 DO BEGIN 


Listing 2: An early version of the FORTH words { : ! (called DEFINE here) and { ; ) 
(ca/led END here) . 

" - "OPEN DEFINE MINUS + END 
SEAL " < "OPEN DEFINE - < END BREAK 
"NOT "OPEN DEFINE MINUS I + END 
" > "OPEN DEFINE -< END 
"AND "OPEN DEFINE x END 
"OR "OPEN DEFINE NOT ·NOT AND NOT END 

"T I l "REAL DECLARE 
"OPEN DEFINE T- ; DUP T< • T> OR NOT END 

"* "OPEN DEFINE NOT END 
" :s "OPEN DEFINE > NOT END 
"~ "OPEN DEFINE < NOT END 
"DU MP "OPEN DEFINE NAME 10 "ALPHA WRITE; 3 10 "REAL WRITE 0 LINE END 

Listing 3: Anotlier prototype of the FORTH text editor. again in ALGOL. In this listing, 
the word A TOM (the predecessor of the basic unit in FORTH, the word) lias been 
replaced by the word W . 

120 CYCLE; FILL OUTPUT wrTH BUFFER! I J.BUFFER[2) ; 
I WHI LE WORD NEQ "END " DO 
2 IF W =GM I THEN REPLY("OK " ) 
3 ELSE IF NUMERIC THEN L: = MIN(W - I ,$OF) 
4 ELSE IF W = " + "THEN L: =MIN(L+ WORD,EOF) 
5 ELSE IF W =" - " THEN L: = MAX(L - WORD.OJ 
6 ELSE IF W = "T " THEN BEGIN 
7 IF WORD =GM I THEN W:= l ; W:=MTN(L+ W-1 ,EOF); 
8 FOR L: = L STEP I UNTIL W DO BEGIN 
9 POSITION ; TYPE END; L: = L- I END 

130 ELSE IF W = "R ., THEN BEGIN 
I POSJTION; REPLACE END 
2 ELSE IF W ="A " THEN BEGIN 
3 L: = EOF: = EOF +I ; REPLACE END 
4 ELSE IF W ="I "OR W="D "THEN BEGIN 
5 IF NOT RECOPY THEN BEGIN 
6 RECOPY : =TRUE; REWIND(CARD) END; 
7 POSITION; IF W ="I " THEN BEGIN 
8 PLACE; REPLACE END 
9 ELSE BEGIN EMPTY: =TRUE; IF WORD NEQ GM I THEN BEGIN 

140 L: =MIN(L +W- 1,EOF); SPACE(CARD,L-LO+I); LO: =L +J 

I END END END 
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Listing 3 shows another prototype 
in ALGOL, this time of a FORTH text 
editor. Here A TOM has become W 
and I am looking up plus, minus, and 
the commands T, R, A, and L to edit 
a deck program . 

Another method of implementing a 
dictionary is shown in listing 4. I am 
looking up the words in a conditional 
statement and setting NEXT, the key 
routine of modern FORTH's address 
interpreter, to the index. 

Listing 5 shows an early implemen
tation of a stack. Since it is written in 
BALGOL, which allows assignment 
statements inside other statements, I 
could replace ST ACK(J] with [J +1 / 
in order to push items onto the stack . 
I did this so that I could manipulate 
parameters that were interpreted 
from the card deck as arguments to 
the routines. When I wanted, for 
instance, to convert angular measure 
from one unit to another, this added 
the ability to use arithmetic 
operators. 

From Stanford I moved to the East 
Coast, where I programmed on a 
free-lance basis for several years. 
Some of you probably remember 
that, in the 1960s, a programmer at a 
typical computer center needed to 
learn about nineteen languages in 
order to function adequately: JCL 
(Job Control Language); languages to 
control utilities and facilities, such as 
the linking loader; assembly language 
and the assembler's control language; 
plus several high-level languages and 
the methods for controlling their 
compilers . 

Listing 6 shows two of these 
languages, a PL/I program and the 
JCL necessary to run it. Note the 
obvious difference in syntaxes. 
FORTH developed in response to 
such conditions. In terms of modern 
FORTH, the importance of this exam
ple lies in the use of NEXT as a pro
cedure that goes off to get the next 
word and do something with it. 

Listing 7 shows a version of 
FORTH coded for the IBM 
System / 360 with the routines PUSH 
and POP, which executed in about 
15 µs. They include stack limit 
checking, which doubled the cost and 
was one of the things that led me to 
believe that execution-time stack 
checking is not desirable. . This was 
coded in a macroassembler that did 
not have stack operations, which led 
to the deck full of statements like Ll9 
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Listing 4: An early version of the FORTH dictionary. 

8 PROCEDURE RELEVANCE; BEGIN REAL T,KO; 

9 J: =0; I := - I; WHILE WORD NEQ "END " DO 


180 IF W= " = " THEN NEXT:=3 
I ELSE IF W ="GT " THEN NEXT:= 4 
2 ELSEIF W= "LT "THENNEXT:=S 
3 ELSE IF W ="NOT " THEN NEXT: = 6 
4 ELSEIF W ="AND "THENNEXT: = 7 
5 ELSE IF W="OR "THEN NEXT : =8 
6 ELSE IF W = "+ "THEN NEXT:=9 
7 ELSE IF W =" - " THEN NEXT: = 10 
8 ELSE IF W= '.. "THEN NEXT: =!! 
9 ELSE IF W ="I "THEN NEXT:= 12 

190 ELSE IF KO: = SEARCHJ(W) GEQ 0 THEN BEGIN 
I NEXT: = I; NEXT: = K: = KO END 
2 ELSE BEGIN 
3 NEXT: =2; 
4 IF BASEIK I=" "THEN NEXT: = WORDSIOI 
5 ELSE NEXT: = W END; 
6 NEXT: =0 END; 

Listing 5: An early implementation of the FORTH stack, written in BALGOL. 

7 BOOLEAN PROCEDURE RELEVANT; BEGlN 

8 l : =l : = -1; STACKIOl : =l; DO CASE NEXT OF BEGIN 

9 l : = - I; 


210 STACK[J: =l + 11 : =CONTENT; 
I STACK[J: = J+ 11: = NEXT; 
2 STACK[J: =l - I):= REAL(STACKIJI = STACK[J + I)); 
3 STACK[J := l -J ]:= REAL(STACK[JJ GTR STACKIJ + ll); 
4 STACK(l: = J- l] : = REAL(STACK[JI LSS STACK[J+ l ]); 
5 STACK[)] : = REAL(NOT BOOLEAN(STACK[J])); 
6 STACK[J: = J - I ]: = REAL(BOOLEAN(STACK[JI) AND BOOLEAN<STACK[J + I ])); 
7 STACK[J:= J-l l :=REAL(BOOLEAN(STACK [J]) OR BOOLEAN(STACK(J + l])); 
8 STACK[J:=J - l l :=STACK[J)+STACK!J + l]; 
9 STACK[J: =J -1 J: =STACK[J) - STACK[J + I]; 

220 STACK[J: =l-1 1: = STACK{J) x STACKIJ + I]; 
I STACK[J: =J -1): = STACK[J)/STACK [J + I]; 
2 END UNTIL I LSS O; 
3 RELEVANT: =BOOLEAN(STACK[O]) END; 

DC AL2(*-Ll8), which gave me a link was one of the driving forces behind 
from Ll9 to the previous label. It the address interpreter- to make it 
worked but it was not pleasant. possible to code { ;CODE } cleanly. 

Listing 8 shows a similar routine, This had implications as to what 
this time coded in COBOL I am set registers should be available. 
ting up a table of identified words The fact that W should be saved in 
that will be interpreted from an input a register for defining words led to 
stream. Since COBOL does not allow indirect, rather than direct, threaded 
parameters for subroutines, it is code. That was the most complicated 
awkward to do anything meaningful . concept I had coded in this evolving 

program- probably deserving of a 
New Concepts patent in its own right. 

About this time, l began to think of A little bit later, it seemed that 
defining a word that would define there ought to be an analog of 
other words; and at that time, this {;CODE } that specified the code to 
idea was staggering. For example, be interpreted when you executed a 
{ ;CODE } was a very esoteric word . word. It seemed the natural balance, 
l explained it to people, but l could but when the idea first arose, I did not 
not express the potential l thought it have the foggiest notion of what to do 
had . or what the implementation should 

It took time to find out exactly be . The first definition of this analog, 
what { ;CODE } should do (it called { ;: } (semicolon-colon), 
specified the code to be executed for a required three or four lines of code. It 
previously defined word). I do not had to do what { ;CODE } did, and 
have the records, but I think the ini then more . 
tial code for { ;CODE } was three or Out of that came the distinction 
four lines long; to simplify that code between compile-time action and 
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execute-time action. It was conve available to users .) Listing 9 shows 
nient for words to be coded to act this the code definitions of stack opera
way, but it was expensive. It required tions on the 5500, which was a stack
not only the address of the code to be oriented processor at a time when 
executed, but the address of the code stack machines were not popular. 
to be interpreted, as well as the The names of some FORTH stack 
parameter to be supplied to the code operators stem from that machine's 
being interpreted so you could do operations ; see, for example , DUP . 
something useful. The symbol ¢ stands for CODE and 

Late in the 1960s I went to work for distinguishes the assembler's OR from 
Mohasco Industries, where I put the FORTH OR . (Vocabularies were 
something strongly resembling not yet available.) 
FORTH on a Burroughs 5500, cross Listing 10 gives an example of 
compiled to the 5500 from an IBM FIND (a dictionary search routine) 
1130. (There is no assembler on the coded for the 5500. Notice the word 
5500; there is a dialect of ALGOL SCRAMBLE , a colon definition mak
called SBOL that Burroughs used to ing a hashed search. Apparently I had 
compile operating systems, not eight threads to the dictionary here, a 

Listing 6: The NEXT procedure in PL/I and its associated !CL (lob Control Language) 
statements (lines 1 thru 8). 

I //UTILITY JOB SYSTEM.OVERHEAD 
2 II EXEC PGM = IEBUPDTE,PARM =NEW 
3 //SYSPRINT DD SYSOUT =A 
4 //SYSUT2 DD DSNAME=OUTL!B,UNIT=2314, D!SP=(NEW,KEEP). 
5 // VOLUME = SER =MOORE,SPACE=(TRK,(100.,10)). 
6 II DCB = (RECFM = F.LRECL =80,BLKSIZE =80) 
7 //SYSIN DD DATA 
8 ./ ADD NAME=WORD.LEVEL=OO,SOURCE = O,LIST =ALL 
9 DECLARE KEYBOARD STREAM INPUT.PRINTER STREAM OUTPUT PRINT; 

10 NEXT: PROCEDURE CHARACTER(4}; 
1 DECLARE (1 TEXT CHARACTER(81) IN ITIAL((81 )" "). 
2 2 C(81) CHARACTER(!), I INITIAL(Bl),W CHARACTER(4), 
3 WORD CHARACTER(32) VARYING BASED(P).P.NUMERIC BJT(l)) EXTERNAL: 
4 DO WHILE C(I)=" "; l = l + I ; 
5 IF 1=82 THEN BEGIN; l = I; 
6 READ FILE(KEYBOARD) INTO(TEXT); END; END; 
7 P = ADDR(C(I)); 
8 IF C(I)=" - " OR C(l) = " ." OR "O" LE C(I) THEN BEGIN ; NUMERIC="l"B; 
9 IF C(I) NOT = " ." THEN DO l= l +I BY I WHILE "O" LE C(!); END; 

20 IF C(I)="' ." THEN DO l =l+ I BY I WHILE "O" LE C(I); END; END; 
1 ELSE DO; NUMERIC= "O"B; 
2 IF "A" LE C(I) THEN DO I = l + I BY I WHILE "A" LE C(I) OR C(!) = '' - "; 
3 END; ELSE I= I + I; END; 
4 W =WORD; RETURN(W); 

Listing 7: Th e FORTH w ords PUSH and POP written in IBM 360 assembly language. 

0056 830 L IS DC AL2('-Ll7) 
83 1 NAME 3, X'445550',0 DUP 

03445550 832 + DC ALI (3),X'445550' 
00 833+ DC x·o· 

834 + ORG '- 2 -VO 
835+ OS OH 
836 + ORG '+VO+ I 

400004 837+ DC ALl(O'X'40'+X'40').AL2(4) 
SACO 6014 00014 838 PUSH A SP,MFOUR COSTS 15 US 
5040 cooo 00000 839 ST T,0(.SP) 
19CB 840 CR SP.DP 
0729 84 1 BCR 2. NEXT BHR 
47FO 667C 0067C 842 B ABORT 
OOIA 843 Ll9 DC AL2(" -Ll 8) 
0444D2CF50400008 844 DC AL I (4),X'44D2CF50',x'40',AL2(8) DROP 
41CO C004 00004 845 LA SP,4(,SP) 
5840 C004 00004 846 POP L T.4(.SP) COSTS 21 US 
41CO C004 00004 847 LA SP .4(.SP) 
59CO 602C 0002C 848 C SP. SPOO 
07C9 849 BCR 12,NEXT BNHR 
47FO 667C 0067C 850 B ABORT 
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concept we added back to FORTH 
when we developed polyFORTH last 
year. 

FORTH and the IBM 1130 
At Mohasco I also worked directly 

on an IBM 1130 interfaced with an 
IBM 2250 graphics display. The 1130 
was a very important computer; it 
had the first cartridge disk, as well as 
a card reader, a card punch (as 
backup for the disk), and a console 
typewriter. The 1130 let the program
mer, for the first time, totally control 
the computer interactively. 

FORTH first appeared as an entity 
on that 1130 . It was called 
F-0 -R-T-H, a five-letter abbreviation 
of FOURTH, standing for fourth
generation computer language . That 
was the day, you may remember, of 
third-generation computers and I was 
going to leapfrog. But because 
FORTH ran on the 1130 (which per
mitted only five-character 
identifiers), the name was shortened. 

What came out of the 1130 was a 
cross-assembler that assembled the 
instructions, which were then to be 
executed by the 2250. I think the 2250 
had its own memory, and these things 
had to be programmed carefully . 
What I accomplished was that the 
1130 in FORTRAN in 32 K bytes 
could draw pictures on the 2250, fair
ly slowly; and FORTH, in 8 K bytes, 
could draw three-dimensional mov
ing pictures on the 2250- but it could 
do that only if every cycle was 
accounted for and if the utmost was 
squeezed out. That is why 
FORTRAN had to go-I required an 
assembler and could not do an 
impressive enough job with FOR
TRAN. 

But high-level or colon definitions 
were not yet compiled - the compiler 
came much later. The text was stored 
in the body of the definition, and the 
text interpreter reinterpreted the text 
in order to discover what it was to 
do. This contradicts the efficiency of 
the language, but I had big words that 
put up pictures and I did not have to 
interpret too much. The cleverness 
was limited to squeezing out 
extraneous blanks as a compression 
medium . I am told that this is the way 
that BASIC acts today in many 
instances. 

This machine had a disk drive, and 
I am almost certain that the word 
BLOCK existed in order to access 
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records off the disk. I do remember 
that I had to use the FORTRAN 1/0 
(input/output) package and that it 
would not put the blocks where I 
wanted them; it put the blocks where 
it wanted them, and I had to pick 
them up and move them into my buf
fers. 

At Mohasco I also implemented 
FORTH on a Univac 1.108, interfacing 
it with their COBOL compiler. 
Listing 11 displays a set of record 
descriptions in a Dun and Bradstreet 
reference file (for looking up bad 
debts). The layout shows named 
fields followed by the number of 
bytes allocated. 

The Mohasco programs mark the 
transition point between something 
that could be called FORTH and 
something that could not. All the 
essential features except the compiler 
were present by 1968. 

The First Modern FORTHs 
The first modern FORTH was 

coded in FORTRAN. Shortly 
thereafter it was recoded in 
assembler. Much later it was coded in 
FORTH. It took a long time before I 
thought that FORTH was complete 
enough to code itself. The first thing 
to be added to what had already 
existed was the return stack. That 
was an important development; the 
recognition that there had to be exact
ly two stacks, no more, no less. 

The next thing to be added was 
even more important-the fu/1 
fledged dictionary, that is, the dic
tionary in the form of a linked list. Up 
until then, flags had been set or com
puted GO TOs had been executed to 
provide some mechanism for asso
ciating a subroutine with a word . The 
replacement of all that by a code file 
containing the address of the routine 
made an incredibly fast way of 
implementing a word once it was 
identified. 

The first use of modern FORTH 
occurred when it was written for a 
Honeywell H316 at the NRAO (Na
tional Radio Astronomy Observ
atory). In 1971 I was hired by George 
Conant to write a radio-telescope 
data-acquisition program: that Jed to 
the next step, the compiler. This 
meant the recognition that, rather 
than reinterpret a string of text, 
words could be compiled and an 
average of 5 characters per word 
could be replaced by 2 bytes per 
word. This gave a compression factor 
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Listing 8: A stru ctu red table routine, in COBOL. 

I MOVE "CONFIG URATION" TO IDENTI FY(4); 

2 MOVE "DATA" TO IDENTIFY(S); 

3 MOVE "FILE" TO IDENTIFY(6); 

4 MOVE "FD" TO IDENTIFY(7); 

5 MOVE "MD" TO IDENTIFY(8); 

6 MOVE "SD" TO IDENTIFY(9) ; 

7 MOVE "WORKING -STORAGE" TO IDENTIFY( 10); 

8 MOVE "CONSTANT" TO IDENTIFY(! I); 

9 MO VE "PROCEDURE" TO IDENTIFY(l 2); 


70 MOVE "INPUT-OUTPUT" TO IDENTIFY(l 3); 

Listing 9: Code definitions of FORTH stack operations on the Burroughs 5500, written 
in SBOL. 

LIST 
0001 ( 'PRIMITIV ES' 26 LAST 30 SIZE=) 
0002 it = _ S RETURN 
0003 ¢ @ < SD RETURN 
0004 ¢ + V 241 , RETU RN 
0005 
0006 ¢ OR ¢QR RETU RN 
0007 ¢ AND MND RETURN 
0008 ¢ NOT 115, RETURN 
0009 ¢ DUP ¢QUP RETURN 
OOOA ¢ SWAP ¢SWAP RETURN 
OOOB ¢ DROP ¢DROP RETURN 
OOOC ¢ + + I RETURN 
OOOD ¢ - - l RETUR N 
OOOE ¢ MIN US ¢M INUS RETURN 
OOOF ¢ • • 1 RETURN 
0010 ¢ I I I RETURN 
001 1 ¢ MOD ¢MOD RETURN 

Listing 10: A dictio11ary searcli routine, FIND , written for the Burroug/1s 5500. 

0013 ¢SM ¢FIND SCRAMBLE <SD ¢DUP 
0014 41 > A 41 >B ¢BEGIN V < U 1771, ¢JF 
0015 ¢BEGIN VO <U 1771. ¢JF 
0016 I < L RESULT 
0017 ¢THEN _ADDR ¢DUP I <L < S 
0018 OS WORD < U ¢£QUAL ¢JF 
0019 VI _ U OS RESULT 
OO IA ¢THEN ¢DU P <SD ¢BACK 
OOIB ~TH EN GET ¢BACK 
OOJC : FIN D TOP ¢f!ND ¢IF UR < UD ¢8 ¢THEN; 

Listing 11: Prototype of a file layout, running under FORTH on a Univac 1108. This 
v ersion of FORTH was written in COBOL. 

3 DBI DBI/MOORE 33 33 
4 DUNS 8 NAME 24 STREET 19 CITY 15 STATE 4 ZlP 5 
5 PHONE I O BORN 3 PRODUCT 19 OFFICER 24 SIC 4 SIC ! 4 SJC2 4 
6 SIC3 4 SIC4 4 SICS 4 TOTAL 5.0 EMPL 5.0 WORTH 9.0 SALES 9.0 MFG 
7 SUBS l HDQ I HEAD 8 PARENT 8 MAIL 19 CITY! 15 STATE! 4 
8 NAME! 19 
9 END 

of 2 or 3, not drastic but appreciable. was important to utilize the interrupt 
But execution speed would be much capability of the computer, but it had 
faster. Again I asked myself, as I had not been done by me before that - I 
done when I first began modifying did not know anything about inter
programs: if it was that easy, why rupts. 1/0, however, was not yet 
hadn 't anyone else done it? It took me interrupt-driven . Interrupts were 
a long time to convince myself that available for the application if it 
you could compile anything and wanted them-FORTH did not 
everything. bother. 

Interrupts came around this time. It The multiprogrammer came along 
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a couple of years later when we Conklin, head of the NRAO station 
developed an improved version of the at Kitt Peak, Arizona. NRAO runs a 
system for NRAO's telescope at Kitt millimeter-wave radio telescope that 
Peak. This computer was a PDP-11; is in great demand by observers, in 
the multiprogrammer had four tasks . part because it is responsible over the 
Input was still not interrupt-driven, last 10 years for discovering half of 
which was unfortunate. the interstellar molecules that are 

known to exist. FORTH is still run
The Second FORTH Programmer ning on that telescope at Kitt Peak 

Ten years ago there was one and on a lot of other telescopes. 
FORTH programmer, me. The se Given interest from other 
cond FORTH programmer, Elizabeth astronomers, a few believers split off 
Rather, came along in 1971. That is from NRAO in 1973 and formed 
quite a quantum jump, from one to FORTH Inc. We were deluged by 
two; the next step was four (the next requests for FORTH systems from 
two came out of Kitt Peak National astronomers and went into business 
Observatory); the growth can be to try to exploit that market. It would 
traced from there to the several thou still be our principal line of business 
sand today . today except that there are so few 

The first FORTH user was Ned new telescopes in the world that you 

Listing 12: Field and record layouts for a recen t FORTH Inc data-base management 
system . 

64 LIST 

o ( G LOSSARY FILE) 

I 2 ( LINK) 12 BYTES WORD 12 BYTES VOC 

2 NUMBER SOURCE NUMBER STACKS 70 BYTES PHRASE 

3 210 FILLER ( 4 LINES) 32 FILLER ( 340 BIR , 3/BLOCKJ DROP 

4 2 24 BYTES WORD + voe DROP 

------------------------------.. 
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trouble tree. Just select the XCOMP XIS 
series controller for your disk drive: SMD, 

Cartridge drive, 8 inch disk bus or Shugart® 
SA1000. Our complete package, including first 

class support software, will get you up and run
ning fast. And the cost will be less than you would 

expect. We specialize in getting OEM 's into hard disk 
systems. Our customers include the most successful 
companies in the microcomputer world. 

Move up to hard disk the easy way. Call XCOMP
we'll get you going with hard disk right now. 

XCOMP 
INCORPORATED 
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San Diego, CA 92131 
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cannot support a company on that 
market. 

We developed miniFORTH 7 ..., 

(FORTH on minicomputers) with the 
idea of having a programming tool. 
An important implementation of the 
tool came when we put an LSI-11 and 
FORTH into a suitcase. I think 
became the first computer-aided 
programmer- computer-aided in that 
I had my computer and took it 
around with me. I talked to my com
puter, my computer talked to your 
computer, and we could com
municate much more efficiently than 
I could communicate directly with 
your computer before it could run 
FORTH . Using this tool, we have put 
FORTH on many computers. 

We added the feature of interrupt
driven l / O when FORTH Inc pro
duced its first multiterminal system. 
It did not speed things up particularly 
from the user's point of view, but it 
did prevent any loss of characters 
when several people were typing at 
the same time. You did not have to 
look quickly to get the character 
before the next one came along. They 
were all buffered and waiting for you, 

which is an important distinction for 
multiprogrammed systems . 

Data-base management came along 
at this time. It has been extensively 
changed, just as FORTH has. But fun
damentally, nothing has changed. 
The concept of files, records, fields, 
and relational pointers that 
polyFORTH™ offers dates back from 
1974 or so-years and years ago. 
Listing 12 shows a recent application 
of the FORTH Inc data-base manage
ment system. 

With microFORTH™ in 1976 came 
the first version of our current target 
compilers. They are very complex 
things, much more so than I expected 
them to be. At about the same time, 
we worked out the current implemen
tation of DOES> . 

This new form of { ; : } does not 
require the address of the code to be 
interpreted. Since that is supplied by 
a different mechanism, the parameter 
can occupy the parameter field as it is 
supposed to. You can "tick" it and 
change its value, which is nice. \The 
FORTH word { · } (called "tick" 
above) places the address of the word 
that follows it onto the stack.. .. GW] 
But we save 2 bytes for every 
DOES> word, 2 bytes for very com
mon words-and for 3 years, we did 
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not realize that we had missed the 
optimum by so much. 

I know no way of speeding this 
process from initial thought to 
development, except to let a certain 
amount of time pass. We could sit, 
we did sit and debate this thing 
endlessly, and we missed the obvious. 

I think that completes the 
capabilities that I think of as FORTH 
today. You see how they dribbled 
in - at no point did I sit down to 
design a programming language . I 
solved the problems as they arose. 
When demands for improved perfor
mance came along, I would sit and 
worry and come up with a way of 
providing improved performance. 

polyFORTH is a condensation of 
everything that we at FORTH Inc 
have learned in the last 10 years of 
developing FORTH. I think it is a 
very good package. I foresee no fun
damental changes in the design of the 
language except for accommodation 
to FORTH standards, which are 
becoming increasingly important. 

Implementations of FORTH 
I would like to review the 

implementations of FORTH of which 
I am aware. It. is actually a tour 
through the history of computers and 
it is fascinating that this could all 
have happened in 10 years. 

FORTH has been programmed in 
FORTRAN, ALGOL, PL/I, COBOL, 
assembler, and FORTH; and I am 
sure some of you can come up with 
other languages with the same 
history . My list is strictly personal. 

FORTH has been implemented on 
the Burroughs 5500; the IBM 1130; 
the Univac 1108; the Honeywell 316; 
the IBM 360; the Data General Nova; 
the HP 2100 (not by me but by Paul 
Scott at Kitt Peak); the PDP-10 and 
PDP-11 (by Marty Ewing at the 
California Institute of Technology) ; 
the PDP-11 (by FORTH Inc) ; the 
Varian 620; the Mod-Comp II; the 
GA SPC-16; the CDC-6400 (by Kitt 
Peak) ; the PDP-8; the IV-Phase; the 
Computer Automation LSl-4; the 
RCA 1802; the Honeywell Level 6; 
the IBM Series l; the Interdata; the 
6800; the 8080; the 8086; the TI-9900; 
and soon the 68000, the Z8000, the 
6809, and a Child Inc computer. 
Some independent groups have 
6502s, ILLIAC, and others running 
FORTH. I raise the question - is it the 
case that FORTH has been put on 
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every computer that exists? 
Some people think FORTH ought 

to be machine independent, but that 
premise is wrong. The equivalence is 
FORTH - each machine requires 
meticulous attention to its individual 
characteristics. You must use all the 
hardware capabilities of each 
machine and must then work to force 
it into the mold specified by FORTH's 
virtual machine. 

For example, we put a subset of 
FORTH on an SMS-300 microcom
puter. It had only eight instructions. 
The internal characteristics of every 

At no point did I sit 
down to design a pro
gramming language. I 
solved the problems as 
they arose. 

machine can and must be exploited . 
You do not need any particular 
number of registers or stacks or 
anything. All can be simulated, but if 
you neglect the abilities of the 
machine, you can end up a factor of 2 
down in performance from where 
you might otherwise be. 

FORTH-in-Hardware Computers 
The first FORTH computer I know 

of was built at Jodrell Bank in 
England around 1973. It is a redesign 
of an English Ferranti computer that 
went out of production . The obser
vatory at Jodrell Bank was going to 
build their own bit-slice version; they 
discovered FORTH about the same 
time, modified the instruction set to 
accommodate FORTH, and built 
what I am told is a very fast FORTH 
computer. I have never seen it, but 
have talked to its competent designer, 
John Davies, who is one of the early 
FORTH enthusiasts. 

In 1973, before Dean Sanderson 
came to FORTH Inc to develop 
microFORTH , he had a FORTH com
puter at a company called General 
Logic. It qualifies as a FORTH com
puter because it has a FORTH 
instruction. And there is a story 
there. Dean showed me his instruc
tion set, and there was this funny 
instruction that I could not see any 
reason for - I figured it was some 
kind of no-op or catchall or 

something; it had the weirdest pro
perties, and it could not possibly be 
useful. It was NEXT. lt was a one
instructi on NEXT which was 
beautiful. And it was a very simple 
modification (this was a bit-slice com 
puter) to the instruction set - a few 
wires here and there-and that is the 
first time I saw a FORTH computer, if 
you will. I call it a FORTH computer 
because it had the ability to change 
itself from an ordinary computer into 
a FORTH computer. 

I think that hardware today is in 
the same shape as software was 20 
years ago . No offense, but it is time 
that the hardware people learned 
something about software. There is 
an order or two of magnitude 
improvement in performance possible 
with existing technology. We do not 
need picosecond computers to make 
really substantial improvements in 
execution speed . Faced with that 
realization, there is no point in trying 
to optimize the software any further 
until we have taken the first crack at 
the hardware. The hardware redesign 
has to be as complete as the software 
redesign was. The standard micro
processors did not have FORTH in 
mind . Those minicomputers that can 
be microprogrammed cannot be 
microprogrammed well enough to 
even be worth doing. The improve
ments available are much greater 
than you can achieve by these half 
measures . 

I have built a small FORTH com 
puter. The design changes as fast as 
the chips can be plugged into the 
board. But it is not difficult to do. 
Here are the characteristics of a 
FORTH computer: 

• 	 lt does not need a lot of memory 
(16 K bytes is about right-half 
programmable read-only memory, 
half user programmable memory , 
maybe) . 

• 	 It does not need a lot of l/O ports; 
in fact, it does not need any 110 
ports except for the application 
requirements . 

• 	 A serial line and interface to a disk 
drive are useful but not required. 

We have put FORTH on an 
8080-based machine with a virtual 
disk in memory , enough memory to 
hold eight blocks. The system is quite 
viable and has no particular problem 
with system crashes. Bubble 
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memories are coming. A FORTH 
computer does not need much mass 
storage; 100 K bytes are adequate, 
and 250 K bytes are plenty. The fact 
that FORTH can exist quite happily 
on a machine that is very small by 
contemporary standards should be 
exploited. 

Organizations 
Finally, I would like to run through 

the history of the organizations that 
have been involved with FORTH. 
They have formed another thread of 
the tapestry. It began with Mohasco, 
of course, followed by NRAO and 

Kitt Peak National Observatory: then 
came FORTH Inc. 

The next step was probably 
DECUS (Digital Equipment Com
puter Users' Group). Marty Ewing 
gave his PDP-11 FORTH system to 
DECUS. FORTH Inc was not sure 
whether free FORTHs floating 
around was a good idea at the time. 
But it turned out that a lot of people 
were exposed to FORTH who other
wise would not have been. 

Cybek came along and provided an 
entry into the business-sys tems 
market. Art Gravina, the president of 
Cybek, is the person who designed 
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our data-base management system. 
He provided us the opportunity to do 
commercial systems and the ability to 
handle ten times as many terminals as 
he could with the BASIC program 
that preceded it. 

In about 1976, a committee of the 
International Astronomical Union 
met and adopted FORTH as a stan
dard language. That was a boost in 
the world of astronomy, although the 
world of astronomy was no longer 
the major driving force in the 
popularity of FORTH. 

I think EFUG (the European 
FORTH Users' Group) came along 
about that time (1976). It turned out 
to our surprise that Europe was a 
hotbed of FORTH activity that we 
were largely unaware of (and perhaps 
still are, in that we are not involved in 
that world and do not appreciate the 
level of interest). An international 
FORTH Standards Team probably 
grew from their first meetings. A cou
ple of years later, the FORTH Interest 
Group started . Now we have 
FORML-FORTH Modification 
Laboratory, an idea-generating 
organization . 

Conclusion 
The tendency seems to be for peo

ple to organize themselves in groups. 
Some of these groups are companies, 
others are associations. It looks like 
FORTH is going to be a communal 
activity in that sense-that it will 
grow from the work of unstructured 
clusterings of like-minded people. 
The suggestion is that this whole 
world of FORTH is going to be quite 
disorganized , uncentralized, and 
uncontrollable. It's not bad, perhaps 
it's good. 

My view of the future is more 
unsettled today than it has been for 
years: promising, confusing, perplex
ing . The implications are perhaps as 
staggering now as they were 20 years 
ago . The promise of realization is 
much higher . My original goal was to 
write more than forty programs in 
my life. I think I have increased my 
throughput by a factor of 10. I do not 
think that that throughput is 
program-language li"mited any 
longer. So I have accomplished what 
I set out to do : I have a tool that is 
very effective in my hands. It seems it 
is very effective in others' hands as 
well. I am happy and proud that this 
is true. 
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Components of FORTH 
FORTH is characterized by five major elements: dic

tionary, stack, interpreters, assembler, and virtual 
memory. Although not one of tl1ese is unique to 
FORTH, their interaction in FORTH produces a 
synergistic effect that creates a programming system of 
unexpected power and flexibility. 

• 	 Dictionary: The resident FORTH system is 
organized into a dictionary that occupies almost 
all of program memory. The dictionary is a 
threaded list of variable-length items, each of 
which defines a word of the vocabulary . The 
actual content of each definition depends on the 
type of word: noun, verb, etc. The dictionary is 
extensible, growing toward high memory. In a 
multiterminal system, terminal tasks may have 
private dictionaries that are connected in a 
hierarchical tree structure. 

• 	 Stack: Two push-down stacks (last-in, first-out, 
or LIFO, lists) are maintained for each 
multiprogrammed task in the system. Tf1ese pro
vide the primary communication between 
routines as well as an efficient mechanism for 
controlling logical flow. A stack normally con
tains items one computer word long, which may 
be addresses, numbers, or other objects . Stacks, 
which are of indefinite size, grow toward low 
memory. 

• 	 Interpreters: FORTH is fundamentally an inter
pretive system, meaning that program execution 
is controlled by data items rather than by 
machine code. It is a common assumption that 
interpreters are severely wasteful of processor 
time; this is avoided in FORTH by maintaining 
two levels of interpretation. 

The first of these is the text interpreter, also known 
as the outer interpreter. It works in a conventional 
manner, parsing text strings that come from terminals 
or mass storage and looking up each word in the dic
tionary. When a word is found in the dictionary, it is 
executed (unless the task is in compile mode) by invok
ing the address interpreter. 

The address interpreter (also known as the inner 
interpreter) interprets strings of absolute memory 
addresses by executing the definition pointed to by 
each . Most dictionary definitions contain addresses of 
previously defined words that are to be executed by 
this interpreter. This level of interpretation requires no 
dictionary search since these words have already been 
compiled by the text interpreter, which generated the 
absolute addresses. 

The address interpreter has several important pro
perties. First, it is fast. Indeed, on some computers it 
executes only one instruction for each word, in addi
tion to the code implied by the word itself. Second, it 
interprets compact definitions. Eacl1 word referenced 
in a definition compiles a single memory location. 
Finally, the definitions are machine independent 
because tlw definition of one word in terms of others 
does not depend upon the computer that interprets tl1e 
definitions . 
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•Assembler: 	 FORTH includes a resident 
assembler, which allows the programmer to 
define words that will cause specified machine 
instructions to be executed. This type of defini
tion is necessary to perform device-dependent 
input and output operations, to implement 
elementary operations, and to do highly time
critical processing. 

•Virtual 	 memory: The final key element of 
FORTH is its blocks: fixed-length segments of 
disk space that may contain program text or 
data. A number of buffers are provided in 
memory; blocks are read into them automatical
ly wlien referenced. If a block is modified in 
meinory, it is automatically replaced on disk. Ex
plicit read and write operations, tl1erefore, are 
not required; programmers may presume that 
program text or data is in memory whenever it is 
referenced. 

[The above paragraphs present a concise overview 
of FORTH as a language; the following paragraphs 
describe features of a FORTH Inc product, 
poly FORTH ...GW] 

The standard polyFORTH system utilities include 
the following: 

Text editor: Facilitates editing program source 
text, both by line and by 
character. 

Source listings : Prints program source listings and 
indexes. 

Disk copy: Provides for disk-to-disk copying 
of data file and program source 
files for backup purposes. 

Disk c:Uagnostic: Produces a simple, read-only disk 
diagnostic that may be run at any 
time without disturbing other 
users. (More extensive hardware 
diagnostics are optional.) 

Each polyFORTH system also contains a Target 
Compiler™ capability; this allows the user to develop , 
for run-time applications only, a computer system that 
does not require the entire operating system. Since 
FORTH is an interpretive language, an interpreter 
must always be present; but the target compilation 
process creates the minimum dictionary necessary, 
thus allowing a program to be run with a minimum of 
memory overhead. Typically, this overhead is less 
than 1000 bytes. 

Full data-base management support is available in 
an optional Extended File Management package. In
cluded within its structure are the essential features of 
the CODASYL standard along with the characteristic 
speed, compactness, and flexibility of the FORTH 
language. Facilities include commands for file defini
tion and formatting and for field and record descrip
tions, as well as several file-accessing techniques, 
operators for accessing individual fields by name and 
fields within specified files, and such utility functions 
as a report generator and an optional key-sort 
routine.• 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

Conducted by Sol Libes 

Personal Computer 
Prices Increasing: Both 
Texas Instruments (TI) and 
Atari recently announced 
price increases for their 
personal computer 
systems. Radio Shack, 
Commodore, and Apple 
are holding the line, at 
least for the present. 

Atari increased the price 
of its Model 400 from $550 
lo $630 and the Model 800 
from $1000 to $1080. The 
company attributed the in · 
crease to rising component 
costs , particularly com· 
ponents that incorporate 
precious metals. 

Tl, on the other hand, 
has subtly unbundled the 
99/4 system. Previously, a 
purchaser bought the key · 
board/processor console 
and a 13-inch color video 
monitor for $1150. Now he 
can buy the console for 
$950 and the monitor for 
$450, a total of $1400. Or, 
he can buy the console and 
an RF (radio-frequency) 
modulator ($75) and hook it 
up to a standard color 
television set. This com· 
bination costs $1025, which 
is only $125 less than the 
old complete system price. 

Although Radio Shack, 
Commodore, and Apple 
have not raised the prices 
of their basic systems, cer· 
lain peripheral devices and 
add-ons have increased in 
price. Furthermore , when 
the Federal Communica· 
lions Commission (FCC) 
RF-radiation standards go 
into effect on January 1. 
1981, there may be signifi · 
cant price increases. 

Most personal-computer 
marketing experts agree 
that for personal computing 
to become a true mass 

market , prices must 
decrease, not increase. The 
experts are therefore 
disturbed over what they 
feel will be a real damper 
to personal-computing 
sales. 

Software Piracy: Over 
the years, software vendors 
have complained many 
times about hobbyists copy· 
ing software from one 
another instead of buying 
it. One supplier even has 
gone so far as lo offer a 
$10,000 reward for informa· 
lion leading to the convic· 
lion of anyone found copy · 
ing its software. I am not 
aware that this plan has 
had any positive results. It 
has, howe ver, raised the ire 
of many hobbyists, and 
there may have been a 
negative effect on this par· 
ticular supplier's software 
sales , because he sells 
cassette software mostly to 
hobbyists. 

Although copying by 
hobbyists remains a prob· 
lem for software vendors, a 
much greater problem has 
developed: software piracy 
for commercial purposes, 
by pirate vendors who are 
marketing copies in much 
the same way as audio· and 
videocasse tte pirates do. 

For example, Neslar 
Systems of Palo Alto , 
California, has charged 
that its read-only -memory· 
based "Basic Programmer's 
Toolkit" (for the Com· 
modore PET) is being 
distributed in Europe in 
both cassette and f!oppy
disk formal. The pirating 
distributor is alleged lo 
have changed the code 
(relocating it into user 

memory) and to have 
changed the copyright 
notice. Nestar is laking ac· 
lion in this case. 

This type of software 
piracy will have a more 
serious financial impact on 
the software vendor than 
hobbyist copying. Here, 
the vendor is actually los· 
ing dealer sales, since 
many dealers are purchas· 
ing the software from the 
p irate at a much lower 
cost- and probably mark · 
ing it up more-than ii the 
dealer purchased it from 
the legitimate vendor. In 
most instances, end users 
are not aware that they 
have purchased a pirated 
copy until they try to get 
software support from the 
rightful ve ndor. 

Tektronix Sets Up 
Handicapped Person's Hot 
Line: Physically handicap· 
ped pe rsons, or people 
wanting information on 
special electron ic equip· 
ment for coping with 
physical impairments, can 
get answers to questions by 
ca ll ing the Tektronix 
Special Interest Group on 
Computers and the 
Physically Handicapped in 
Beaverton, Oregon, at 
(503) 357-4354. 

Intel Re leases Data on 
32-Bit Microprocessor: 
Intel, the recognized leader 
in microprocessor develop
ment, has "leaked" ad
vanced information on 
three new forthcoming 
16· and 32-bit micropro· 
cessors. Intel is now play 
ing the game of trying to 
scoop its competition by 

announcing products long 
before they will be 
available in production. 
This will, no doubt, have 
an impact on sales of the 
Zilog 28000 and Motorola 
MC68000, as purchasers 
may now wait for a more 
powerful product. 

The 32-bit micro
processor will be known as 
the iAPX-432, and will be a 
3-chip set with a brand -new 
architecture and instruction 
set. Intel claims that it will 
provide the power of a 
medium-scale IBM 370 
system. It will directly ex· 
ecute Ada code. Ada is an 
upward extension of Pasca l, 
and ii is the language 
designed for and lo be 
used by the US Department 
of Defense. It is interesting 
to note that at this time 
there is no Ada compiler 
up and running. 

The two new 16-bit 
microprocessors are essen· 
tially 8086s with integrated 
functions and higher speed 
to improve performance. 
They are intended for 
multiprogram and multi · 
user systems. 

Intel promises that all 
three new microprocessors 
will be available in 1981 , 
with the 32-bit micro
processor becoming 
available first. 

Xerox Opens Computer 
Stores: The Xerox Corpora· 
lion recently opened retail 
stores in Dallas, Texas, and 
Denver, Colorado. Ap· 
parent! y these are the first 
links in a chain of retail 
computer stores across the 
country. The store is selling 
Xerox 510 small-business 
computers, Apple 11 com· 



The Program made 
famous on 
National TV! 

FOR 48K APPLE 11 
COMPUTERS WITH DISK 

APPLE WORLD turns your Apple into a sophisticated graphics 
system capable of creating animated three-dimensional color 
images. projecting lhem In true perspective on the screen. rotate 
them. move them closer, further away. and many other exciting and 
imaginative things. 

A powerful screen-oriented text editor is included to facilitate 
image formation . This program was recently featured on Tom 
Snyder's Prime Time Saturday TV Show and Is now availab le lor 
sale. 

APPLE WORLD'S powerlu l editor is so easy lo use that children wil l 
love it. You can now "sketch" your dream house. boat. car. or 
fantasy empire. Then view it as it wou ld be ~een from 10.000 feet. or 
you can ZOOM in until the screen is l ilied with a doorknob. You 
could lhen go inside and move from room to room examining 
furniture placement as your screen rotates with in the room . Images 
or specific parts of images can easily be saved to disk or printer 

Does all th is sound like science fiction? You won't th ink so after you 
have visited Apple World. 

Introductory Price $59.95 
36 page manual Included 

Look for the RED- WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: ==- ~UNITED 
S s:=.:-=: SOFTWARE-.,-;1- & OF 

750 3RD Avenue, AMERICA 
New York NY 10017 
(212) 682-0347 Telex 640055 

DEALER INQUIRIES INVITED 

Many times more powerful and eff icient than lhe primative " relative 
record" method used by Apple & Commodore 

FOR APPLE II & COMMODORE PET 
KRAM is the FASTEST and MOST POWERFUL keyed access 
method available for the Apple & Commodore CBM (Pet) 
Computers. Written entirely In 6502 machine code. KRAM is 
ex tremely fast. comprehensive in scope, very compact. and easy to 
use. KRAM fu nction calls are invoked via a single Instruction. 

Using the sophisticated capabilities of KRAM the Apple& CBM (Pet) 
can now fu lly meet the requirements of information management 
applications. such as: Accounts Receivable/Payable, Inventory 
Con lrol, General Ledger, Payroll. Mailing lists. and Database 
Management. Programs can now be 30% to 90% shorter and run 
many times faster! Less experienced users can now create powerful 
programs I 

KRAM Release 2.0 Functions: • Supports multiple disks 
• Create/Open a dataset • Read next or previous record 
• Put record by Key • Dynamic space allocation 
• Add & delete records by Key • Dynamic space reclamation 
• Get any record by Full/Partia l • Dynamic index compression 


key In 4/ 10ths of a second • Never needs Iii e 

(2/ 10ths with Corvus Disk) reorganizat ion! 


An 87 page manual fully documents KRAM 2.0 detailing KRAM 
functions and illustrating with programming samples. KRAM 
architecture is fully explained and a sample mai ling list application 
program is included. 

PET & Apple Requirements 
KRAM is designed to work with both Apple's Disk II . or Corvus 
Systems 10 Megabyte Winchester Disk, and Commodores 2040. 
3040, and 8050 Disk units. KRAM 2.0 requires an integer Apple or 
Apple Plus with Integer card and at least one disk drive. KRAM 
works on any 40/ 80 column 16K/32K PET. 

Introductory Special $99.95 
FOR COMMODORE 16K/32K COMPUTERS 
DATABASE MANAGEMENT SYSTEM - A comprehensive. 
Interactive system like those run on mainframes! Six modules 
comprising 42K of programming allow you lo: c reate. edit, delete. 
display. print, sort. merge. etc .. etc. - databases of up to 10,000 
records. Printer routines automaticall 11. generate reports and labels 
on demand. 60 pages of concise documentation are included. 

~;~~~=l~~-n.t~ - ~ _1 _~-~.2-~ -~~~ ~-~~ -~~:~ .~~·a·I · ~~~~ ~O~T $125 
OTHER SOFTWARE 	 Stock Analyzer .... .. . ... 22.95 

Mortgage . . . . . . . . . . . . . . . 14.95 
APPLE COMPUTERS Space Intruders 

Super Space Wars . ..... .$ 9.95 ("Best Game of 1979") .. $19.95 
States & Capitals . . . . . . . . 9.95 Jury/ Hostage . . . . . . . . . . . . 9.95 
Moving Point Kentucky Derby/Roulette 9.95 
Average . ... ..... . • .... . 19.95 Alien 1.0./Tank . . . . . . . . . . 9.95 

Slack Opt ions . , .. .. . . . . 24.95 Tunnelvision/Maze Chase 14.95 
Finance . . .. . .. . 12.95 Submarine Attack . . . . . . . 9.95 
Bonds . .. ...... . 12.95 Batt le of Midway . ... . . . . . 7.95 

Laser Tank Battle . .. . . .... 9.95COMMODORE PET Swarm .. . . . .. .... .. .. . . . 14.95 
Stock Options . .. . . . . . .. . 24.95 Baseball . . . . . . . . . . . . . . . . 9.95 
Finance . . . . . . . . . . . . . . . . . 12.95 Super Startrek. . . . . . . . . . . 14.95 
Bonds ... .. . . . .. ... . .. .. 12.95 PET Music Box .. . . . ... . . 29.95 



puters, Centronics printers , 
Hewlett-Packard 
calculators, and ADT secu
rity systems. Xerox plans to 
open at least 200 such 
outlets in at least 50 cities 
within 2 years. 

Apple Foundation 
Awards Grants To 
Schools: The Apple Educa
tion Foundation, chartered 
by Apple Computer Inc, 
has awarded $120,000 
worth of equipment to 
schools and individuals to 
expand the use of 
microcomputers in educa
tion. The foundation plans 
to donate another $250,000 
worth of equipment to sup
port programs at all educa
tional levels. Current reci
pients include Iowa State 
University; Bowditch 
Middle School in Foster 
C ity, California; North 
Texas State University; 
Educational Services 
Management Corporation 
in Raleigh, North Carolina; 
Children's Hospital in 
Philadelphia; the National 
Science Foundation; Dr 
Robert N Noyce, vice presi
dent of Intel Corporation; 
and others. 

Other participating con
tributors include the Bell & 
Howell Company, 
Heuristics Inc, and Integral 
Data Systems Inc. 

For more information, 
contact the Apple Educa
tion Foundation, 20605 
Lazaneo Dr, Cupertino CA 
95014. 

5114-lnch Mini
Winchester Disk Introduc
ed: Shugart Technology of 
Scotts Valley , California 
(not to be confused with 
Shugart Associates) has in
troduced a 5 Y4 -inch 
Winchester-type hard-disk 
drive with a 6.38-megabyte 
unformatted capacity. It is 
the same size and uses the 
same power-supply 
voltages as a standard 
5 Y4 -inch floppy-disk drive . 
[See Tom Manuel's article, 
'The Harri Disk Explosion, " 
on page 58 of this issue for 
more details ... . CM] 

Lobo Drives, Goleta, 
California, plans to make 

available a low-cost con
troller which interfaces the 
5Y4-inch hard-disk drive 
and lloppy-disk drives to 
several personal-computer 
systems. These products 
should become available in 
1981. 

Random News Bits: 
Votrax (Division of Federal 
Screw Works, 500 Stephen
son Hwy, Troy MI 48084) 
has announced a new voice 
synthesizer with an 
unlimited vocabulary in 
seven languages and con
trollable inflection . The 
Model VSB, built on a 
single printed-circuit card, 
is intended to interlace with 
terminals, electronic type
writers, word processors, 
and other equipment. The 
unit is controlled by 8-bit 
input commands that select 
phonemes and inflection. 
Original equipment 
manufacturer price is 
$280.... A national FORTH 
language group is in 
operation. They publish a 
newsletter, distribute soft
ware, and conduct 
meetings . For information 
contact: Jim Flouncy, 17370 
Hawkins Ln, Morgan Hill 
CA 95037 .... Radio Shack 
has released a software 
package for its TRS-80 
Model I which enables 
users to originate Mailgram 
messages. Users must have 
a Western Union (WU) 
Electronic Mail account, 
and if so, users are billed 
monthly by WU for 
messages sent. ...Matsushita 
Electric, Osaka, Japan, has 
introduced a single
component voice syn
thesizer that generates 
either 10 seconds of high · 
quality speech or up to 30 
seconds of low-quality 
speech. The integrated cir
cuit uses only 28 pins and 
operates from +5 V. The 
device will probably be 
used in consumer ap
pliances, cars, etc ....Na
tional Semiconductor, San
ta Clara, California , has in
troduced a microprocessor 
that includes a read-only
memory-resident BASIC in
terpreter and 64 bytes of 
user memory. The single
chip computer keeps get

ting closer and closer to 
reality ....CompuServe, the 
company that provides the 
MicroNet information util
ity, has been negotiating 
with H & R Block about a 
corporate merger, with in
tent to become a subsidiary 
of the income-tax firm. 

Random Rumors: A 
semiconductor manufac
turer will soon introduce 
two integrated circuits that 
together will handle all in
terfacing requirements for 
the S-100 bus, thereby 
reducing the number of 
components required by 
S-100 master and slave 
boards. The two devices 
will provide all the 
necessary bus buffering, 
control signals, and 
address decoding and will 
meet IEEE S-100 specifica
tions .... Hewlett-Packard 
(HP) is rumored to be 
working on a hand-held 
calculator that is program
mable in BASIC (maybe 
they should call it a com
puter). Rumor is that they , 
and several others, will in
troduce such units by year 
end. A few have already 
been introduced in 
Japan . .. . Texas Instruments 
(Tl), which has been work
ing on a disk-drive system 
of its own, is now 
negotiating with a number 
of outside suppliers for 
8-inch Winchester-type 
hard-disk drives to be in
cluded in a new small
business/word-processor 
system to be introduced 
next year. TI, however, is 
still pursuing in-house 
designs. TI is also 
negotiating with several 
tape-drive suppliers for a 
backup storage 
system....The rumor is that 
Tandon Magnetics, 
Chatsworth, California, is 
about to announce a 
2-megabyte quad-density 
5-inch floppy -disk drive 
with a $375 original eguip· 
ment manufacturer price 
tag .... Look for Integral 
Data Systems lo introduce a 
$1500 letter-quality dot
matrix printer. It will use 
overlapping dot-matrix 
printing. To be called 
"Paper Tiger Plus," it will 

print at 120 cps, with proof 
copies at over 200 cps. 

Too Good To Be True? A 
rumor recently heard at 
BYTE says that a major 
manufacturer will shortly 
introduce a 5-inch lloppy
disk drive with a tenfold in
crease in density. This 
sounds too good to be true. 
Will standard media sup
port such an 
extension? . .. CH 

Microminis and 
Micromaxis: Two new 
words have been coined to 
describe the newer micro
processors . If an 8-bit pro
cessor is called a "micro," 
then a 16-bit 
microprocessor must be a 
"micromini ." That is the 
conclusion of many in the 
industry, particularly since 
many of these new 16-bit 
microminis will be com
peting head-on with ap
plications that were 
previously the exclusive do· 
main of the 16-bit minicom
puters. 

It therefore follows that 
the 32-bit microprocessors, 
which are expected within 
three years, should be call
ed "micromaxis," since 
they will most likely com
pete for applications 
previously handled by 
large mainframe com
puters. At least that is what 
many industry watchers 
think. 

Well now .. . my question 
is: what do we call a 4-bit 
microprocessor? Is it a 
"mini micro"? 

MAIL: I receive a large 
number of letters each 
month as a result of this 
column . If you wish a 
response, please include a 
stamped, self-addressed 
envelope. 

Sol Libes 
Amateur Computer 
Group of New Jersey 
(ACG-NJ) 
1776 Raritan Rd 
Scotch Plains NJ 07076 

Circ le 62 on Inquiry card. --+ 



· MICROSOFT. 
NOBODY DOES IT BETTER. .. 

In 1975, Microsofl wrote the first BASIC 
interpreter for the 8080. Today, hundreds 
of thousands of rnicrocomputers run with 
Microsoft sottware. And tomorrow-a full 
line of system software for the 8086 and 
ZBOOO. With microcomputer software, 
nobody does it better. 

BASIC Compiler Microsoft's BASIC 
compiler is the ideal software tool for the 
development of BASIC applications pro
grams for resale. Compiled object code for 
any application may be distributed to your 
customers on diskette or ROM, thus safe
guarding the source program. And execu
tion speeds with ou r compiled BASIC code 
are faster than with any other BASIC. Highly 
optimized. compact ~bject cod~ means 
maximum efficiency 1n any application. 
The BASIC Compiler supports all the lan
guage features ot our BASIC-80 Interpreter. 
Comes with macro assembler and loader. 
RunswithCP/M, ISIS-11. TRSDOS. $395. 

BASIC Interpreters for 8080, 
Z80, 8086, 6800, 6809 Language 
features abeve and beyond any other BASIC 
have made Microsoft's BASIC the world's 
most popular interpreter. And now three new 
versions are available for the 8086, 6800, and 
6809. The latest releases of BASIC-BO and 
BASIC-86 support the new WHILE condi
tional. plus CHAINfng of programs with 
COMMON variables. dynamic string space 
allocation and variable length records in ran
dom ftles. All versions have double precision 
arithmetic. full PRINT USING. tracing. 
renumbering , edit mode. and many other 
features. BASIC-80 forCP/M. ISIS-11. 
TEKDOS: $350. BASIC-86 standalone 
on SBC 86/12: $600. BASIC-68 for FLEX: 
$200. BASIC-69 for FLEX: $250. 

COBOL·80 Compiler The best Im
plementation of the world's most widely used 
programming language is COBOL-80 fr.om 
Microsoft. As small business applications be
come nol-so-small, COBOL- BO Is ready with 
powerful use of disk files , data manipulation 
facilities . CHAIN, segmentation and inter
active ACCEPT /DISPLAY. Plus three
dlmenslenal arrays. full COPY facility. 
indexed and relative files and an optional 
packed decimal format that s_a\/es on mass 
storage by as much as 40%. Comes with 
macro assembler and loader. Runs on 
CP/M, ISIS-11, and TRSDOS. $750. 

NEW! muSIMP/ muMATH·79 
At last, a sophistieated math package for 
microcomputers. muMATH performs mathe 
matical operations efficilently and accu
rately. Use ii to solve equations and simplify 
formulas ; or perform exact arithmetic. syrn
bolic integration and differentiation, infinite 
precision integer arithmetic and symbolic 
matrix inversion . muMATH is an invaluable 
tool for engineering and scientific applica
tions involving lengthy, analytical computa
tions. It is also an ingenious teaching method 
for all levels of math from arithmetic to 
calculus. muMATH Is implemented in mu
SIMP. a highly structured language for 
complex symbolic manipulations. muSIMP/ 
mu MATH Package. CP/ M versions: $250. 

NEW! muLISP·79 LISP-the 
lingua franca of the artificial Intelligence 
world-is now available in this efficient. low
cost version for microcomputers. Features 
include dynamic altocallon of storage re
sources: program control structures such 
as an extended COND and a multiple exit 
LOOP: user functions defined as CALL by 
Value or CALL by Name; and 83 LISP func
tions. muUSP-79, CP/ M version : $200. 

NEW! XMACR0·86 Forthe 
development of 8086 programs. our new 
XMACR0-86 cross assembler has just been 
released, II supports the same features as 
our MACRO-BO assembler. Develop 8086 
programs n·ow on your current CP/M. ISIS-11, 
orTEKDOS system. $300. 

NEW! Micro-SEED DBMS If you 
are developing applications software in
house or bundling hardware and software for 
resale a database manager ciould be the 
softwa're tool you've beer\ looking tor. Micro
SEED is the first CODASYL compatible 
database management system to run with 
CP/M: and Microsoft's FORTRAN-80 has 
been implemented as the host language. 
When an application becomes limited by trad
itional floppy disk file handling. but remains 
overpowered by the cost and mainte
nance of a minicomputer. the solution is 
Mfcro-SEED. $900. 

FORTRAN·BO Compiler Micro
soft FORTRAN-BO is the most complete 
microcomputer FORTRAN available. II 
has all of ANSl-66 FORTRAN (except 
COMPLEX data). plus unique enhancements 
for use in the microcomputer envlrenment. 
An extensive library of single and deuble 

precision scientific functions. too. Comes 

with macro assembler and loader. Versions 

forCP/M, ISIS-11 , TEKDOS. $500. 


MACR0·80 Assembler The most 

powerful mierocomputer assembler on the 

market today is Microsoft's MACRO-BO. It is 

fast, and it supports Intel-standard ma<::ros. 

relocation pseudo-ops, conditionals and list

ing controls. MACRO-BO comes with a relo

catable linking loader and runs with CP /M, 

ISIS-11 , and TEKDOS. $200. 


EDIT·80 Text Editor Random 
access to floppy disk files makes EDIT-80 the 
fastest microcomputer text editor. It's the 
essential tool for creating and maintaining all 
files . EDIT-80 includes FILCOM, a file com
pare utility. EDIT-80, CP/M versien : $120. 

Prices quoted are USA domestic only. 

OE Ms should contact Microsoft for prices. 
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1111( 
10800 NE 8th, Suite 819 

Bellevue. WA 98004 

206-455-8080 Telex 328945 


We set the standard. 



This selected list of FORTH vendors is meant to be an overview only. For complete details contact the vendors. Many of the products, listed 
as fig-FORTH versions, are implementations of tire FORTH Interest Group software rnstomized for a given machine and available in machine
readable (as opposed to printed) form , 

Wlien purchasing a version of FORTH, check to see wlrat source the version is based upon . All good versions of FORTH are based on either 
the FORTH Inc or t/1e FORTH Interest Group versio11s . Some existing implementations use nonstandard shortcuts that limit the usability of the 
product ; these should be avoided. 

Literature on FORTH is scarce, so be prepared to puzzle through cryptic documentation. Miller Microcomputer Services offers a wide selec
tio.r of books on FORTH (the only selectiorr we know of). Particularly suitable are microFORTH Primer (supplied with tire purchase of 
MMSFORTHJ and Using FORTH, both written by FORTH hie. 

STOIC is a FORTH-like language available from the CP! M Users' Group and is listed because of its low price. NI A refers to i11fornratio11 
unavailable at the time this table was compiled.. ..GW and CHF 

Selected FORTH Vendors 

Manutacturor Produc1 Namelsl Machine Requiremen1s Formal Cost Notes 

Acropolis Sollware A·FORTH lbased on Any machine running Micropolis disks Floppy disk $150 Inc ludes 8085 assembler. double· 
17453 Vra Valencia 
San Lorenzo CA 94580 

fig·FORTHI and MOOS operaling syslem precision fi•ed·point malh. enhanced 
disk access. other features. 

14151 276 6050 

Cap'n Sol!ware hg·FORTH Apple II w11h disk 5·inch floppy disk $140 FORTH hot line available lor ques· 
POB 575 lions . Erna packages !Apple high· 
San Franciso CA 94101 resolu11on graphics. floa1ing ·po1nll 
14151 540 ·0202 availallle al e•lra cosl. 

CPIM Users Group STOIC lnot FORTH. Any CPIM machine . B·inch lloppy disk $20 See ed11011al tor lurther details. 
165 1 Thud Ave but a FORTH 
New York NY 10028 'aria nil 

FORTH Inc FORTH . polyfORTH. Versions for varrous machines: 8080. Vanes wilh machine. S2500 up These are the rnventors ol the 
2309 Pacific Coast Hwy microFORTH. 8086. 6800. 1802. LSI·11 ; also 1$495 lor language; lhey supply cuslom 
Hermosa Beach CA 90254 p1coFORTH handles versions lor' minicomputer s picoFORTHI packages and exiensive support 
12131 372-8493 and mainframes picoFORTH llor 8080 or 18021 can 

be direc1ly upgraded 10 polyFOATH . 

FORTH lnierest Group lig·FORTH Var ious machines with 16 K bytes or Printed listings: mus t be S20 $20 includes inslallalion manual and 
POB 1105 mo re: 8080 , 6502. 6600, LSI·11. cus1omi1ed by um. assembly language source for one pro· 
San Carlos CA 940 70 9900. PACE : disk prelerable cessor 18080, etcl: requires some 

work by user 10 ins1all: quality pro· 
duel at a low pr ice. 

FORTH Power lig ·FORTH Healh WH ·89 or 6800 EXORciser NIA NIA 
17390 Hawkins Ln 
Morgan Hill CA 95037 
14151471 ·1762 

Forthrighl Enterprises lig ·FORTH CPIM machine. 16 K byles S·inch CP/M floppy disk $30 Includes all source code. 
POB 5091 1 
Palo Al10 CA 94303 
14151 856·0450 

John James lig·FOATH POP·11 , all models: sland·alone or B·inch floppy disk $140 Package includes all documenta tion 
POB 348 running under RT ·11 or RSX·11M: and source code; also oilers a book 
Berkeley CA 94 70 I 24 K byles or more of FORTH reprinls . 
14151 526·8815 

M&B Design polyFORTH·CPIM 8080 CPIM system B·inch CPIM floppy $4000 Multilasking version of FORTH run· 
820 Sweelllay Or disk ning on CPIM system wilh 32 K 
Sunnyvale CA 94086 byles or more: includes ulilily p10 · 
14081 243-0834 grams and in1erlace to CPIM; system 

uses CPIM 110 drivers only . 

Mrllcr M1crocompu1er Servrces 
6 t lake Shore Rd 

MMSFORTH lllased on 
FORTH Inc nucro· 

TAS·BO Model I. with level II BASIC. 
t 6 K bytes or more 

Cassel!e or S·inch 
lloppy disk 

$59.95 . casselle 
$ 79.95, disk 

Olfers support of product , consulta· 
lion , newsletler, additional FORTH 

Nalrck MA 0 l 760 FORTH! producls, and a wide selec11on of 
FORTH books . 

The Stackworks Sl5 (FORTH Any CP/M machine, 8080 or Z80 8·inch CPIM floppy disk $ 150 tnoncomme1cial This language is essenlially an im · 
321 E Kirkwood Ave under a dil · usel. $1500 plementation ol the 1977 FORTH 
Bloam1ng1on IN 4740 I lerenl name! !commercial usel Standard; SLS includes a debug 
18\213361600 package and packages thal allow the 

genera1ion of condensed, stand ·alone 
programs as either CPIM. .COM tiles . 
or as programs 10 be placed on read · 
only memory . 

Talbol Mic1osys1ems fig ·FORTH Minimum l 2 K llyies 120 K lleller 5·rnch floppy disk $39.95 Olfers lelephone su pport of product. 
I 209 S1ella link tor FLEX 9.0i sofl ·sectored 
Suile 112 6809 SwTPC FLEX 9.0 
Houslon TX 77025 
17\31 666·7588 



What do you need? 
Program listings ... inventory listings . .. 
custom logos and letters ... mailing labels in a 
multitude of sizes ... custom forms and the data 
to complete them ... curve plotting or bar 
graphs ... digitized images from video or bit 
pads ... multi-part forms ... preprinted forms 
... tickets ... and the list goes on ... 

How do we do it? 
High speed bi-directional full logic printing; two 
standard character sets, upper/lower case 
with descenders; high speed font at 165 cps; 
letter quality font at 90 cps; expanded 
characters, solid underlining; programmable 
character sets; complete dot control graphics; 
adjustable tractor feed 3"-16"; user adjustable 
platen; programmable tabs, forms length and 
line spacing; out of paper signal; self-test; 
interface options - RS-232C, Centronics 
parallel, Apple, S-100; and the list goes on ... 

The Malibu Model 165 

Find out if it's the easy solution to your hard copy needs - contact 
your local computer dealer or you can write or call us today for 
complete specifications and print samples -you won't be disappointed. 

Versatility, Quality and Reliability: We build it in. 

Dealers and OEM 'S, call us about our new purchase programs 
with prices. terms and delivery to meet your needs too. malibu 

Electronics Corporation 

2301 Townsgate Road, Westlake Village. CA 91361 (805) 496-1990 
" sub s iclii\ry of Dat:arnetrlcs Ci:w rxa atk>i 1 
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What Is FORTH? 

A Tutorial Introduction 


FORTH is a programmin g 
language with a small but fast
growing and enthusiastic user com
munity . Though easy to learn at a ter
minal, it is difficult to explain 
abstractly because it is so different 
from other languages . Even 
advocates do not agree why it is good 
or how it should be used . 

FORTH was developed for control 
applications (using a computer to run 
other machinery) , data bases, and 
general business. It is least useful for 
big number-crunching jobs (eg: 
writing a matrix inversion routine), 
although it can link to subroutine 
packages written in other languages 
to incorporate such functions . Unlike 
Pascal, FORTH gives the user com
plete access to the machine and does 
not try to guard the programmer 
aga inst mistakes. But its modularity 
and other forms of error control 
allow production of remarkably bug
free application programs-perhaps 

Acknowledgments and Availability 
Listi11gs 1 tlm 1 7 were ru 11 0 11 a FORTH 

system for the A pple II provided by Cap'11 
Software, POB 575, San Francisco CA 941 01. 
The PDP-11 exa111 ples were run 0 11 a syste111 
writte >r and distributed by the author. Tir e 
8080 example was provided by Jolr11 Cassady 
of tire Forth l11terest Group, POB 1105, Sarr 
Carlos CA 94070; a similar 8080 FORTH 
system is available from Forthright Enterprises. 
POB 50911 . Palo Alto CA 94303. Otl1er 
members of the Forth Interes t Group co11
trib11ted helpful s"ggestions. A11d of course we 
are indebted to the inve11lor of FORTH. 
Charles Moore of FOR TH l11c, 2309 Pacific 
Coas t Hwy, Herm osa Beacl1 CA 90254, who 
stcrrted it er /I_ 
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POB 348 

Berkeley CA 94701 

more than any other language in 
common use . The compiler uses 
much less memory than Pascal does, 
and its programs run about equally 
fast. FORTH is much more interac
tive than mo s t conventional 
implementations of Pascal. FORTH is 
available on most common personal 
computers (eg: Apple, TRS-80) and 
all major microprocessors (eg: 8080, 
6800, 6809, 6502, PACE, LSl-11, and 
9900). An international FORTH Stan
dards Team exists, and standard 
systems are virtually identical among 
all different machines. 

This article will describe what it is 
like to program in FORTH. A group 
of annotated terminal sessions, 
shown in listings 1 thru 10, will pro
vide more details on the language 
itself. 

The Philosophy of FORTH 
FORTH reduces the cost of a 

subroutine to very little, and the 
whole language is built on functions 
that are like subroutine calls. The 
programmer keeps defining new 
words (new functions) from old ones 
until, finally, one of them is the 
whole job. Most programmers keep 
each definition short, usually one to 
three lines not counting comments. 
The definitions are compiled as 
entered and are immediately ready to 
run . 

Because FORTH definitions are 
short, all possible execution paths of 
the definition can be tested easily . 
Since most functions work exactly the 
same when executed as commands 
from the terminal or when used as 
components in further definitions, 

they can be tested immediately from 
the terminal. And the functions are so 
general that there is no sharp distinc
tion between program and data . 

Since programmers define their 
own operations, special application 
libraries of FORTH words can be 
developed. The new routines are 
integrally part of the language, so 
they do not need any special calling 
sequences, and they are immediately 
ready to run. Even the original words 
supplied with the system (there are 
about one hundred of them), can be 
redefined if desired, adapting the 
language for special circumstances. 
Also, programmers can create their 
own data types or operation types 
(eg: their own kinds of arrays or 
other data structures, or new classes 
of operations). This flexibility allows 
unprecedented "customizat ion" of a 
language to the requirements of a par
ticular installation or applica tion . 
The finished programs are easily 
modi fia bl e wh en requi rement s 
change because they are composed of 
pretested building blocks specially 
designed for that kind of progra m. 

Stack and Postfix Notation 
A smaller convenience of FORTH 

is that you do not have to do much 
coding when you start a new pro
gram. As soon as the system comes 
up, all your previous work is ready to 
go, just as if it were originally part of 
the language. 

A feature that some people do not 
like is FO RTH's use of a stack 
(explained below) and its postfix 
notation (also called reverse Polish 



32K Board Poc lured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 1 6K memory chip 
prices (at least from reputable 
suppliers). Central Data continues 
to give you the best buy in 
memory today . Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
Circle 64 on inqui ry card. 

Deselect around PROMs. Our 
boards have the Important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($1 50-2MHz, 
$1 60-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 1 6K board is 
typically less than 4 watts ( +8 V @ 
300ma, +16V @ 1 50ma and 

-16V@ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU . All of 
the timing of the board is 
independent of the processor chip , 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our zaooo 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530 , 
Station A, Champaign, IL 61820 . 
(217) 	359-8010 

Central Data 
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Most FORTH operations 
communicate only 
through a stack. 

notation or RPN). In postfix notation 
(a system used on most Hewlett
Packard calculators), arithmetic for
mulas are written with the operations 
after their arguments, not between 
them. For example, "2 + 3" becomes 
{ 2 3 + } in FORTH or other 
postfix systems; "(4+5)*(6+7)" 
becomes { 4 5 + 6 7 + * } . (See 
explanation below.) No parentheses 
are needed in postfix . 

Some programmers do not like 
postfix, and they ask, "Why doesn't 
someone write an algebraic-to-postfix 
translator for FORTH? That would 
be easy to do." The reason is that 
postfix has benefits far more impor
tant than the compiler-writer's conve
nience. It greatly simplifies linkage to 
subroutines. With postfix, you do not 
need any CALL statement or argu
ment list, or any formal parameters in 
the subroutine. While arithmetic
formula operations (add, subtract, 
etc) must take either one or two 
arguments and return exactly one 
result, postfix functions can have any 
number of arguments or results. 

In FORTH, most operations com
municate only through a stack. The 
stack, perhaps the most important 
data structure in programming, is 
used in almost all languages, but most 
languages hide it from the user. In 
FORTH, the user controls the stack 
directly. 

A stack is a pile of numbers where 
the last ones put in are the first ones 
taken out; that is, you can only 
remove the number that is on top of 
the stack . It is like a stack of trays in a 
restaurant; trays are conveniently 
added and removed only at the top. 
(Unfortunately, computer-science 
texts do not agree on terminology, 
and a few call the top of the stack "the 
bottom.") 

To see how a stack works in com
putation, consider the expression 
{ 2 3 + } above. In FORTH, 
numbers are compiled as operations 
which place their values onto the 
stack. So when the 2 is executed, 
it is placed on top of the stack, which 
then looks as follows: 
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-
-

4 
-
-

5 
4 

-
-

9 
-
-

6 
9 
-
-

7 

6 
9 
-
-

13 
9 
-
-

117 
-
-

117 
-
-

(BEGIN] 4 5 + 6 7 + * (ENO) 

STACK 

OPERATION 
JUST 
PERFORMED 

Figure 1: Evaluation of the postfix-notation expression, { 4 5 + 6 7 + * }. 
Numbers are pushed onto the stack at the top. Operators (here, =+ and *)pop the top 
two entries off the stack and push the result of that operation back on the stack. For ex
ample, the first plus sign (co lumn 4) replaces the 4 and 5 on the stack with 9, the result 
of the addition operation. 

2 

where the dashes represent whatever 
data may have been on the stack 
before. Then after the 3 has been en
countered, the stack becomes: 

3 

2 


Then the + is executed. The 
I-character word + takes two 
arguments from the stack (destroying 
them), performs the addition, and 
leaves the result on the stack. So the 
stack finally is: 

5 

The reader can verify that when the 
formula { 4 5 + 6 7 + * } is 
executed, the stack goes through the 
sequence shown in figure 1. 

Now we can see why FORTH is not 
the best language for big number
crunching jobs. Numbers to be 
operated on must be moved to the 
stack in addition to whatever opera
tions are to be carried out, and this 
extra movement slows FORTH down 
for this kind of computation. Once 
on the stack, however, arithmetic is 
fast (for example, single instruction 
execution for addition on some 16-bit 
machines, more for 8-bit machines). 
Also, FORTH can link the useful in
structions of one routine and those of 
another in as little as one or two in
struction executions (depending on 
machine architecture). This makes 
FORTH programs much faster than 
BASIC, usually ten times faster or 
more (assuming an interactive 
BASIC. that is- FORTH is always in 
teractive) . But a good FORTRAN 

compiler's code may do number
crunching several times faster still. 

Characteristics of FORTH Code 
FORTH is a structured language (as 

is Pascal) in that it has no GOTO or 
statement labels in the language . 
Discussion of structured program
ming is outside the scope of this arti
cle, but its importance for program 
correctness and maintainability is 
recognized. 

FORTH object code (ie: a compiled 
program) is extremely compact, even 
more so than machine language . The 
reason is that no matter how much 
work an operation performs, each 
invocation of it takes the same space 
in the object program-two bytes. 
The bigger the program, the greater 
the memory advantage, since the 
hierarchical structure of programs 
allows increasingly powerful and 
application-targeted operations to be 
built up. But FORTH has a relatively 
large run-time memory overhead , so 
small programs can take less total 
space in other languages. 

{The reason that a FORTH call can 
be shorter than a normal machine
language subroutine call (usually 
three bytes) is that a FORTH program 
is interpreted by a FORTH interpreter 
(also part of the FORTH language) in 
much the same way tlrnt a BASIC 
program is interpreted by a BASIC 
interpreter. The "relatively large nm
time memory overhead" m entioned 
above is the FORTH interpreter plus 
a core of FORTH words defined in 
machine language. When a FORTH 
program is very large, it saves enough 
memory in FORTH calls to make up 
for run-time memory overhead.... 
GWJ 

The complete FORTH system 
(itself largely written in FORTH) 
takes about 7 K bytes, and this whole 
system including the compiler is com-
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monly left in memory as a run-time 
package. Therefore, 16 K bytes and a 
floppy disk for storing source pro
grams are sufficient hardware for an 
excellent FORTH system (compare 
this with the memory requirements of 
Pascal, 48 K bytes or more) . When 
compactness is especially important, 
as when programs are burned into 
read-only memory and embedded in 
machinery, FORTH's compiler, ter
minal handler, and operation 
names-anything not needed to 
run-can be stripped out of the 
application program, leaving a run
time package of about 800 bytes, 

instead of the usual 7 K bytes. 
FORTH programming is reentrant; 

this means that different users can 
share the same copy of a program in 
memory while running at the same 
time. FORTH easily handles 
multitasking, including multiple ter
minals used for program develop
ment. (At present, however, most of 
the low-cost systems on the market 
are still single-user.) FORTH is recur
sive, meaning that routines can 
invoke themselves. 

Suppose you want to link your 
high-level-language program to a 
machine-language subroutine (eg: 

We know you hardcore b it hack
ers will recognize the computing 
power derived from combining the 
FORTH language with the 6809. 
today's most advanced 8 bit 
microprocessor. 

And we know you'll understand 
this machine's 16 bit math, indirect 
addressing and two stacks are 
ideally suited for Implementing 
FORTH. 

But... should anyone need further 
convincing that FORTH provides a 
new dimension in power. speed 
and ease of operation. consider 
the following: 
• It 's a modem. modular, structured

programming high-level com
p iled language. 

• 	It's a combined interpreter, 
compiler, and operating system. 

• 	It permits assembler code level 
control of machine. runs near 
speed of assembler code. and 
uses less memory space than 
assembler code. 

• 	It Increases programmer produc
tivity and reduces memory hard
ware requirements. 

Call or write today. 

[KENYONl 

• 	II replaces subroutines by 
individual words and related 
groups of words called 
Vocabularies. These are quickly 
modified and tested by editing 
1024-character text blocks. called 
screens, using built-in editor. 

!FORTH is a basic system Imple
mented for SS-50 buss 6809 systems 
with the TSC FLEX 9.0 disk oper
ating system. It is available on 5Vl' 
or 8" single density soft-sectored 
floppy d isks. $100.00 

!FORTH + consists of !FORTH plus a 
complement of the following 
FORTH source code vocabularies: 
full assembler. cursor controlled 
screen editor, case statements, 
extended data types. general 1/0 
drivers. $250.00 

flrmFORTH is an applications pack
age for use with tFORTH. It provides 
for recompilation of the tFORTH 
nucleus. deletion of superfluous 
code and production of fully 
rommable code. $350.00 

MICROSYSTEMS 
3350 Walnut Bend, Houston, Texas 77042 • (713) 978-6933 

you may be controlling a high-speed 
device and need the full speed of the 
computer to keep up). Many 
languages make this linkage difficult 
or impossible. In FORTH, however, 
it is very convenient. You can type in 
or load from disk a machine-language 
routine, using a FORTH assembler, 
and the new routine can be executed 
immediately. Lis ting 9 shows 
examples for PDP-11 and for 8080. 

The word CODE invokes the 
FORTH assembler and begins the 
definition of a machine-language 
routine. Mnemonic instructions and 
address-mode symbols are 
understood by this assembler, and the 
whole power of FORTH is available 
for address arithmetic at assembly 
time. FORTH assemblers use postfix 
notation, so op codes come after their 
addresses, not before as in conven
tional assemblers. 

The machine-language code is 
generated as the definition is being 
entered. The completed operation 
works just like any other FORTH 
word, so the user does not need to use 
any special calling sequence, or even 
need to know which operations are 
defined in code and which are not. (In 
fact, about fifty FORTH words are 
written in machine language-all 
other words in FORTH are ultimately 
defined in terms of these fifty words.) 

The FORTH assembler allows 
structured conditionals and loops at 
the machine-code level; it can also 
assemble unstructured code if 
desired. Users can define their own 
macro-instructions, use custom-made 
data types, etc. 

In other words, the FORTH 
assembler allows structured program
ming even in machine code, and it 
links the resulting machine-language 
subroutines into the system 
immediately. No separate assembly 
and linking-loader passes are needed, 
and the associated file management 
overhead is avoided. 

Some More Advantages 
FORTH programs are highly 

transportable between different com
puters. Any assembly-language 
routines used by the program must be 
rewritten, but most applications do 
not need any assembly, and very few 
need more than a handful of short, 
critical routines. When FORTH 
systems have been designed for com
patibility, large applications can be 
moved among very different 
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MicroPro proudly announces MailMerge"' 

capabilities along with WordSta( 2.0 

Now you have another terrific reason to 

purchase WordStar, the industry's leader in 
microcomputer word processing. And that 
reason is called MailMerge. A new option 
that allows you to churn out letter quality 
form letters with full substitution capabilities, 
as well as chained and multiple copy p1inting. 

And lots more. 

Plus WordStar 2. 0 also offers other 
new and powerful features. Like hyphen 

help, decimal tab, paragraph indent, and 
copy /rename/nm-another-program. 

No wonder that in less than a year, more 
than 7500 people have purchased WordStar 
from over 350 dealers around the world. 

So go ahead. Call (415) 457-8990 for a 
dealer nearest you. And just think, WordStar 
was a very popular software package before 
MailMerge. 

Imagine how incredibly popular it will 
be now. 

(m1c10PtQ) 

INTERNATIONAL CORPORATION 

Leads the way. 

MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 

Dealer/Distributor/O.E. M. inquiries invited. 
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machines, with little or no change. 
For example, it can be practical to 
down-load program development 
from a PDP-11 to a TRS-80 or an 
Apple II. It is even possible to write 
the software for a product before a 
hardware commitment is final. 

Another advantage is that FORTH 
is a self-contained operating system. 
The 7 K bytes include terminal and 
disk handlers and a rudimentary file 
system. No other software is needed 
anywhere in the computer. Yet, if a 
monitor in read-only memory is 
available, FORTH can use it; and 
FORTH can run as a task under some 
other operating system (eg: CP / M) 
when that is wanted. FORTH can link 
together otherwise incompatible 
pieces of systems: software in read
only memory, operating systems, 
subroutine packages, and hardware. 
It provides a user interface that 
enables subroutine packages normal
ly used by batch (ie: noninteractive) 
programs, mostly on older, larger 
computers, to be used interactively . 

FORTH puts you in charge of your 
computer. You can understand 
everything happening in your soft

ware or in any desired parts of it, and 
you can change it. This means no 
more "black box" systems that only 
the manufacturer's specialists can 
understand, no more dependence on 
someone else for upgrades, fixes, or 
documentation, and no more ques
tion of who is responsible if software 
does not work . The whole system is 
written in FORTH, right down to the 
b its- your application programs, the 
compiler, the operating system, the 
110 drivers, etc. You do not have to 
learn some other language or be a 
systems specialist to modify it. 

Disadvantages 
Few FORTH systems used today 

have float ing-point arithmetic . This is 
not a fault of the language; rather, it 
reflects its history in microcomputer 
control applications, where integer 
arithmetic is often needed for speed. 
Now there is more pressure for 
floating point, and it is becoming 
available. 

A more fundamental limitation of 
FORTH is that it is not a typed 
language (unlike Pascal). For exam
ple, if an integer operation is per-

RCA VP-600 series ASCII keyboards are available in two formats. 
You can choose either a 58-key typewriter formal. Or a 74-key version 
which includes an additional 16-key calculator-type keypad. Both can 
be ordered with parallel or serial output. 

These keyboards feature modern flexible membrane key 
switches with contact life rated at greater than 5 million operations. Plus 
two key rollover circuitry. A linger positioning overlay combined with light 
positive activation key pressure gives good operator "feel," and an on
board tone generator gives aural key press feedback. 

The unitized keyboarl'.l surface is spillproof and dustproof. This plus 
high noise immunity CMOS circuitry makes these boards part icularly 
suited for use in hostile environments. 

Parallel output keyboards have 7 -bit buttered. TTL compatible 
output. Serial output keyboards have RS 232C compatible, 20 mA 
current loop and TTL compatible asynchronous outputs with 6 
selectable baud rates. All operate from 5 V DC, excluding 
implementation of RS 232C. 

For more information contact RCA Customer c 
Service, New Holland Avenue, Lancaster, PA 17604. n JI 
Or call our toll-free number: 800-233-0094. 
·optional user poce for VP·601 Dealer and OEM prc1ng available 

106 August 1980 © BY!'E Publications Inc Circle 68 on inqui ry card. 

formed on a floating-point quantity , 
no message is printed either at com
pile time or at run time to warn of this 
error. (However, the user can add 
type checking and other error
preventing operations into any 
FORTH word.) 

It may seem that unreliable code 
would result from the untyped nature 
of FORTH, but, in fact, FORTH code 
is remarkably solid and bug-free. The 
modularity and excellent testing 
environment aid error control; and 
type mismatches are less dangerous 
than most other mistakes because 
they are easy to detect. 

Another criticism of FORTH is its 
lack of a directory file structure . 
Again, this is historical and is not a 
characteristic of the language, which 
can be developed to use any kind of 
files . 

The traditional FORTH file system 
is primitive, but in practice it has 
worked very well. The entire disk (or 
disks) is a single virtual array of 
blocks numbered from 1, with the 
block size standardized at 1024 bytes 
regardless of physical disk sector size . 
The blocks (called screens because 
they can be displayed as sixteen 
64-character lines on a terminal) are 
automatically buffered so that they 
are physically read and written only 
when necessary. A LOAD command 
will read a given screen and treat the 
information exactly as if it had been 
typed in a terminal session, thereby 
compiling source code or executing 
commands (depending on the con
tents of the screen) . The LOAD 
instruction can be executed within a 
screen; in this way, a single LOAD 
command can control the compila
tion of large source programs. 

This disk-based file system allows 
any part of the disk to be read or 
written with a single access. Load 
screens or data areas can be saved by 
name, and portions of the disk can be 
protected by redefining the names of 
a few input and output operations so 
that they check before writing and / or 
reading. 

The disadvantage of this system is 
that there is no directory; when a new 
disk is inserted, the user or the pro
gram must know the block numbers 
for load screens and data files . Also, 
FORTH source programs are tradi
tionally stored without tabs or trun
cation of blank lines, making white
space (ie: unused area on a line) and 



MicroNET is just the tip of the iceberg 

We've been telling you that MicroNET, 
CompuServe's personal computing service, 
is the best thing that's happened to per
sonal computers since electricity. It still is, 
but now there's more. A lot more. 

Welcome to CompuServe's information 
service. 

•News. Weather. Sports. Major regional 
newspapers. Plus international news 
services. 
•Finance. MicroQuote. Updates and 
historical information on stocks, bonds and 
commodities. 
•Entertainment. Theatre, book, movie and 
restaurant reviews. Plus opera, symphony, 
ballet, dance, museums, galleries ... 
•Electronic Mail. Create, edit, send and 
receive messages from any other Compu
Serve user ... nationwide. 
•Home & Educational Reference Service. 
Anything you want to know. .. from ency
clopedia information to household tips. 
•CompuServe user information. In case 
you need technical help . . . and information 
on new services as they become available. 

• MicroNET All we've offered before and 
added lately with more to come. This in
cludes Software Exchange.line printer art 
gallery, challenging games, programming 
languages, word processing, business 
& educational programs ... and much, 
much more. 

So we're raising the price. Right? 

Wrong! All you pay is a small hook-up 
charge, and $5.00 per hour billed in minutes 
to your charge card. You need a 300 baud 
modem and we're a local phone call in 
more than 200 North American cities. 

Write for information. This is almost too 
good to believe, but we're delivering as 
promised. 

GlmpuServe 
Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457-8600 
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pro"klo.1 full s)'mbollc dl1pl1y ot momoty llbols and 1 ,.. JP.,;Ji ual (90 pp, lndoxad). SEGMENT provides ovo1l11y 
IQU-'IOd ltOluot • •• • '' • . •• .• • . . • .• • ' .• . • 1105/$15 ""!' -4{ :~~~~· J~:~:~u1~~:~R~:~. u;~~~~ 1;1;'aJSi; 

0 ZSID·ZIO - Symbatlc dobuggor wllh 10 IOllUtH _o, CP/M, 2>zeo CP/M, or 3) Cfomemco COOS .117SIS:20 
SID ........... . .. ................. ... $1,0/115 


PASCAUZ - 280 nallva coda PASCAL complier. Pro· 

_,. l,. o TEX _ Text oulpul formauor to creale paglna1ed, due.t opllmlud\ ROMoblo rt-(lnlrtnl eodo. All lnlor·
d<JI"":- @ page-numbered and Jusllflod copy, Outpul can bo al racing to CP/ M • ttvough the sur,pot1 llbttry. Tho 


"la'~ directed to ~rlnio, or dlsll •..• ' • •. . . .. •. •1105/$15 ri:~:.o:~~c 1~::,~!o;:~1 :1~· ~f~~::; ~~~=:.b~~ria~~ 

'1 0 OESPOOl. -Utllity p rogram lo P4J'rmll 1tmuttanoous rtcord1. stt'ni• ond direct l/O ire suppoflod. Re~ 


:;~"!no. ':~~- IO~ f~l~·- -~,~~ •~~~~~~I~••~~~~ ::~~..:/:_~~~; .~; ·.~;~~~~ . ~~~~~s:::.D 

• - - - - - - - - - - - -• I =~~· l~~~:ObJ~ ~::;,~e~;i:r~:Op,~=~:~~-~~tn Z80 DEVELOPMENT PACKAOE-Conal,11 ol: (1) dltlc ~· fl Ille VO and .asombly longuago lnletlaco . Roel vatl · 
mo Uno adltor, wilri. global lntor end lnlrao.lln1 fac.llJ. ,tJfl '"'ables c•n be BCD. sollwlfe 1101tlng polnl, Of AMO 
llt' ! {2'J zeo reloulktg anemblor, Zll~o1lok mno· 11511 h1rdw1ro lloaling point. lncludu a11lng1 onu· 
monies, condllkln•I usomblr. and cron roforonee - •.• J mora1lont and rocotd da11 types. M1nutl expl1lns 
l1ble ~pabllille9: (3) llnltlng 1d11pcoduclng1b10· ~'::-0..·>d BASICloPASCAL conveulon. Requlros32K 
fulo lnlol ho• dlsk mo •• . • ' •• ' • • ' • ••••• • • S.151120 ~-:( .. .. . .. ....... ... .... . ...... .. ... . .. . :s.uo1m 
ZDT - zeo Monitor Oebuggor 10 bloek and ex1mlne .......... O ALGOl..-tO- Powertul block·slruclured l1ngu•oe com· 
rogl11011- wllh St•f'ld~rd Zlfog/MO$tek mnomOfllc d i1 · 1%> ftller leaturlng economical run·lltne dynamk: alloca· 

3 0I :::~~·~.a~~~:r: .~ .~ ~-~~ ~~~~~~ .~·~~ .~~r.;}~~ 	 ,~~ f~;:::Zin~e:rm~~~:1~~1J!:~1~!~1~1~l1~Te'~ 
plus many powerful oxtoMlons Including attlng han· 
dllng dlroel d lak addreu IJO elc• • , . •• .• • , $119/$20AVOCET SYSTEMS 


0 XASM·H - Non·inac;ro crOH·auombler with netted 
 i ~:~6C.~thD~$!.u~:~=dc:m~:;,~~d~~~~~l~~lil! 
condU~ats and IUll r1nge of PHUdo opot1tlon1. A.a· ••rPfoler, Suppcwls full Ille eonl rol, chaJnlng, Integersombk!i1 from standard MOIOloto MC!BOO mnemonics and 111:1onded procb.lon va11ablu, •IC. • . • • . 1120/115 to ln101 ha:i: . , , .......... , , ..... .. .... .•lOOJ$25 


a ::~M~~1.,-; ~n::~:,e .'~~ - ~.~~-~~~~~~~1~:,i~ MICRO FOCUS 

j V-J 0 XASM-48 - 0 STANDARD (:19 COBOL - ANSI ' 74 COBOL slMd· A3 XASM-68 Fot lnlol MCS·-4!1 and UPl-41 
J.,, famlllo• ••••• •••• •••••• , •• •••• •.•• ••• •$200/$25 
 (1) ~r~sfr;::~'. ~~~~~~d~!!v ~~a~~;:;, ~!'1a~:~; ,~~ 
~j _ D XASM-18 - As XASM-68 IOI RCA. \802 •••• $:200IS2S 	 cludlng dynamic IMdlng or COBOL modules and • 

full ISAM mo 11cllity. A!So, prog:ram 1&gmanl111Jon, 
lnteracllve dobug •nd powerful lntuactlve exlenslons

0 	 DISTEL - O•stc bl sod dl:ussemblor 10 Intel 8080 or 
TOLJXi111n zao source codo, llsllng and crou rotor· :~r!~~fr:~1 C~°,!·c~8~~d :,:~:~~10:,a~":u•hc'::~ 

dumb termlnal •.•••• •• •. .•• • • ..• •• _.••.SIS0/$50~~~~ ~~~~le~ •~~ -~~~~'.~~. ~~~~~~. ~~.'. ~~~:~ 
0 FOAMS 2 - CRT acr11o.n odilor. Output la COBOL dataCJ 01$11..0G - A.a DISTEi.. to Z11og/MDSt&k mnemonic ([) descr!pllons for copying Into CIS COOOL program,.

I lle$ •••..••••.••• ,. , • ••• , , ••••.••.•..•• 185/$10 AutOMa.tlcally ere-atot • ~''1 and update program or 
lnduad mos uslng CRT protoctod and unproteclod 

SMALJeO S1ructured Mecro M&emblor Laf'lguagt - auean formal.11. No programming Hpartonce needed. 
Pac1t.ago of powerful aonOJal purpo1-0 1u:1 macso Ou I put program directly eompllod by STANOARO CIS 
proeoa.sot and SMAI.. atruclured langua~o eompllot. COBOL • • , •• , • ••• •• ••••••••• • • ••• , • •• •$200/SlO 

r~~~-~ePe~T-~~1~E.h1~~~0o~ 1~e1ctN~E~D~-~:: 
s11uc111 . •.• • _, • • , •• ,, ., • • , •• • • , • •• •• .•• $75/$1 5 

1 /~rl.ktuM,) : :i'•l ;£;}..,.,...~ 

D 	 STRING/10 - Ch.lrocter airing handllng plus roulinos 
for d itOCI CP/M 800$ c.ns ftom FORTRAN and olher 
compatible Mlcrotolt languaget. Tho ullllly flbt ory 
conlelna routines lhal en;it:ifo grograms to cha.Jn 10 
a COM fllo, rotrlovo command llne paramclors. Dnd 
Hitch flfo d lreclor•u with lull wild catd loclllncs, 
Supplied •• 1lnkoble modules In Mlerosolt lotrn1111. 
· · .... · .. · .. .... .. · .. . .......... ....... SIS/$20 


0 STRING/14 aourco eodo av1ilabteti0pua111ly $295/ N.A 

0 THE STRING BIT - FOATFlAN c hnraclor '.!lt ring ti.n4 
8 ~::~~l=~n~~d10c:~111~ 1 ' cC:~a"cto~":;1~ia~~~· 

ITn~~~°!1~0~~!~~~r.,11~~t~1~!n1:m,:r:1FO:.ri~~~ 
Supplied wflh 50Urce ••.....• , ..... . . , ... HS/S15 

~.~~~d~-wYi~'~:~~~ :~T:ri'o'r:~~~'r,~~X:dv~Og~~ 
can be uwd It o aland·alono p.a.cka90 0t lo4dctd and 
called as a aubroullno lrom CBASIC-2. When uiod as 
a subroullno, VSORT maxlmli.ea lho uso of bQUor 

~~·1o~~..,;~~~~n~~io~o~~:k!~ ::1~~nro11
2" 

bY!ttS long wllh a mH lmum or 5 Holdt. Upper/lower 
ctise 1ranslallon l f'l d numertc fletd s iupported. 
• • • • • • • ••.••.• . .. .. •• . •.•••. • • • ••••.•• S1751S20 

D 	CPM/374X - Has lull tango or luncliont to croo to or 
re-name 0-n tDM 3741 volumo, d lsplAy dlreclory lnf0t· 
m11ion and odll lhe do.la sol conlontt . Provide• lull 
lllo ttanslor facilities be1we11n 37-i1 volume dlll ..11 
and CP/M mos . ....... . ....... . ... .. .. $195/110 

O 	BSTAM - Ut lllty to Unk ono compu1er lo anol~t also 
oqulpped wlrh BSTAM. Allows lllo transleis al full 

::;.~,~~~(~o,~o~~s~:~.1:,:~~~0,wr:::,1;:,fonb1:~ 
aulomolle rotty. Wo use Ill II '• greall Full wltdeard 
O•Plf'ISlon lo send • .COM, olc. 9600 baud with wlte. 
300 baud with ptlono connection. Bolh onda nood 
ono. S1and1ud and versions can lalk to ana anolher, 
· .. ... .......... . ... .. . . .... ........ . . S140/S10 

WHATSIT?• ln1011cllvo dota·bnso ~lem using as·0 -------------~°.~~~":a~':l:a~:o~1~~:,,1"J:~·10~1:iv,.!~;~: 
Raqul ros CBASIC· 2 , . , , • •• , . . . . ... . . ... $175/$25 

119!~~~:i~1~l~ ;,,~~1IK~1da':!S:..~~c~:1~~~ :!:.~:~~ 
f8 sortod roporls wllh numerK:11I 1umma1ie:s or malllng 

lsbela . Comos wllh sample applleellons. lncludlng 
S.IM Aellvlly, lnvent0ty, Pay1blcta, Reco/vablu, 
Chock Roglslor, 11nd Cllenl/Pallenl AppoinlrnenlS, elc. 
Rt1qul1es CBAStC.2. Supplied In 1ourco • •• S2:95fS20 

D ~l~~;.T~n~o-;-a~t1:'~1ys~:!0~ro~f~~sn 1: ~;!',;;':: 
COA. Unique chart ol lfansactlon lypos lnsu10 p,opcu 
double entty boollkooplng. Gonoralea balance ahecl:t. 

::,~;~~f~=~~~r0c:J:~~ni~5ii~~r:.a;~~o! ~~O:~ 
Supplied In sourc.o. Requlros SELECTOA lll·C2. 
C8ASIC·2 and SGK liy:Uom •• • . , , • , _ .• . . . $"3501125 

PrlcMandap111clllct1llonssubjecl toch.o.noowilhO'UlngtJco. 

0 SUPER~SORT I - Sorl merge, 11txt1t1cf ulll1ty u abtO• 
<9 Iulo 01:oculable pt~t.nm Ol Hnkabfo mOd'ufo jn Mfct e>

soll ro1m.a1. Sort~ ll:iiod cu vnr l•bro roc:ords with d11111 

~~i]~:~: rx·fi~;c?s,!~~~J4~0~~~W~i.1 • ,~1~1~~ff,·1o~~.~: 
Even VDf iable number or tlolda pm rocord! . SU.SJU5 

~ :~':nEA~~~r ~· -.~~~- -~~1~~~~ -~~ -~~~~:;srsrs 
0 SUPER·SOAT111 - ~ II wllhOUI SElECTIS:XCLUOE 
(!) ........ ..... ..... .. . . . ... .. .. ....11251125 

0 DATASTAR - Profeaslon:11I f0tm1 con1rol nnlry o. nd 
© dlaplay •VII.torn lor k0y·1o·disk d111ci e11pturo. Moflu 

dtlvon wllh bui ll·ln l(11Unlng aids._ tnpul f lcild vcirlrlc1~ 
\ llon by lengl!'I, m:isk. olOlbule (I.e. upPOr CHO, lo·,,·ariiL ~ VJ11! CHO, numertc. auto-dup. olc) Elulrt·ln 11lthmorlc J 	 cap111b ill liet U$ing kOYtld da111, consllfll 111nd cf.eriv!ld 

v1tuc,. Vis ual foed~ck ror one ol f01ms dotlgn 
Flht!ll compa1lblo with CP/ M-MPIM avpporlcd l11n· 
gueoos. RAJqulros 32K CP/M • , • • . • • • • • • • $!350/135 

0 WORC·STAR - Menu drJvon vitunir worel proccssrng
© •v:i tem for use wl111 llMdllotd' ta,mln.al!l Tex1 lormal· 

Ing t:io rlCNmad on scrccn i=ocl tllk91 For rex1 p1-g!n11110, 
P'!UO number, jU$llfy, tllntor and undor1co1e User 
CGfl ptlnl one document whlla s.lmu l1ancou11y t1d lt1n11 
a second Edit facil l1it'.l1 lncludo glob.DI &OiHc!'I and 
1oploce. Read/Wrile co olt'Or to:i:t fi les. block moYCt, 
DIC. Requires CRT tormln•I wi th addfOHllb le CUflOr 
po:J.lUonrng •••• • . ••••••.••.• . • ••••• •• , • $.44:51$40 

0 	 WOAD~STAA Cu..!omlullon Note.a - For 1-opMJUc1,11d 
u:iora who do not ha\l'CI' one o1 Ille m.nny staind11d 
lermlnol or printer conf1guraiU.onis. fn l!'lo dlllrlbullon 
""ltslon ol WORD-STAR •• • ••• ••• •• , .• , .. , • NA/H5 

0 WORD 0 MASTER fcxl Edllor-11'1onomodo1'14stui:il'I'· 

© ~:~ ~ln~~~~::J~g~~~::~:: !~~u:~~~!.~~:·i~?r~c~ 
vldt10 me>do. proYldoti lull ecroe"' ed1101 ro1 users wlt!'I 
aerlAt 111ddtDS111ble-cursor lormlnal • • •• , , , 1145IS.2S 

0 !~1:~!~:~~~ ~1!:i1 !~:~1~~ ~~%~f:a:ro:; 
~~~fi:o~'!nl:...~•:,:,~1l7t~~:i:~~:~n ~rC::~m°!~!~ 
lo bo c rc11fod ltom ll"'kocl l'll!gmonls on other fltf!s. 
Has facllJUes for s:ouod Index, fable oJ c onlenls :11nct 
footnoto fnwrllon~ ldo11l lor con1r.oclt. m.t11ow111I•, occ 
Now compa rlble wlrh Electr ic Pencn· prcpaied IUos. 
.•••. '' .••• • '' • .• • •. ' .•. . . . . .• , '.' . $1251$20 

J&w-tL!f:~l 
,,J~~ -f.n.-/~.I, ~-ur~"'~J 

;845/C ~ ,d,l,.,../?/_,,u;,_ 
PEACHTREE SO"WAllE f 

¥GENERAL LEDGER - Ace.Ord• dol.111111 al all l ln111nclAl 
tran14c1ion1. Goncr.illlMI a bal11nco $heel and Ofl ln· 
come slaleme.nt. Fl111J1lble and 1 d.a. p1.:i bkl doslgn lo! 
both s m11 ll buslncs~ Of'ld ll1rmi perfo1mlno chenl 
wtll~p unites. ?roduc.e.a HlPQllS 11.1 lo l101H1: Tril l 
8"'1;mce, l f 'llMll.ClkMI. f\eg~tet't. 0.!anc41 ShO.Ol Prllor 
Yl!!ar Comp:u11tlve B"lanco ShlltO I, Income Slelnm4ln1, 
Prlor YcttJ r Compi>tBllvn Income Stalemenl 1nd 0 !1· 
p.nnmont Income Slatcmonls. lnlaroclivo wllh or hio' 
PEACHTREE .ar:counling pack11gos Sup,ptiad In 
$0UrC'O Codo for MictQSOfr BASIC • • • •• • ••. 1990/llll 

Lifeboat Associates, 1ss1 Third Avenue, N.Y .. N.Y. 10020 (212) 860-0300 Telex: 220501 

http:slaleme.nt
http:1145IS.2S
http:facill1it'.l1
http:maxlmli.ea
http:ITn~~~�!1~0~~!~~~r.,11~~t~1~!n1:m,:r:1FO:.ri
http:formal.11


::Ei/':::.:1
0 ACCOUNTS PAYABLE -Trac'k'S c:1,1r1en1 anti ~gea 
© payeblos Dnd lnct1,pora1e:s a check wrlling lmllurn. 
t MatJ1111rn& i1I cornprctco v<rndor ma wllh 1n rormi'.111on on 

p urel'lllise cirder:s And discount !errns as. Wfl'll as .ectl\le 
11c1;01111I s1>11us. Produces ro.oorl !; Q'S fo llows: Opon 
Vooche1 Ai?'pt11I, At::councs Payati fe Aging Aeporl and 
Cash Requirements. Provides input lo PEACHTREE 
Gl?nl!'ri!ll lC!d'liJll ' Suppllocl In sou1ee cadlt'I lor Mlero
•Oll 6ASIC ••.••.••.• . --- • . .. , .• , •• . $990/$30 

D ACCOUNTS AECEIYABLE - GenOfQ1CS ln1'o!ec 1c9i9
(fl 4nr and cQ..mploca montMv $lii11omen1.,. Trncks currant 
1 anG .oig.oa i oeehrnbles. Ml!linlalru;. customm life includl

1rig crcdil ~nlorm.n.Uon u.nd oieeounl s101us.. irie cur
t<!'nl :B tn l u! of sny Cll!i lomB, i'.1-cc:av nl is lns.tan1ly ~ ... alr 
1:1blu . ProduU::i rc.oorls " " lol l JW!I: Agod Accounls 
Recel~b1e. 1n'fCica ReEJl $C111r, P<lyMent 111n..d AG'ju!ll· 
fllenl Rogi$11'.!I ;;rind C111:;1orn.e-r Account Slatu& ~orl 
Pto'lldcs, input 10 PEACHTREE Genera l Lod9or. Sup· 
pllc-d rn :;ourco eodo for t..tlc100011 BASIC . .S990fSlO 

[l PAYROLL - Prepares poyroll IOf hour•~. &111tarled arid 

Cf ~o~~~t~~loa~c:u:tm~~~:r,~~· p~=~~~:!e~:po~!:1: ·~~2~~~ 
Includes loilbtos r0t fc(la111I wUhhotdtnEJ and F ICA. a:s. 
woll a$ wl tnholdIng lor 11r1 50 sro1as plu' up 10 20 
cillo-s !1om pro·comp 1,111ed or 115111 genet11lad tablas. 
Wiii prlnl c.lleck~. Pav1oll Rogi&tor. MonH11ly Summerv 
end Unornplovrnon, Tn:.: Reper!. Prcnii des. Input to 
PEACHTREE 01mer;e l lod9cr. Svi;iprlod In 9-0U,cs 
codo ror Mir::: • o~orr BASIC •••.•• . .•• . , ••• $990JS30 

~ ~~~~~~~o~io,; l~~n/!~~~d~~:t~~~~ n~~~~~.8~~crf:. 
t Uon. uni! or me.a surt', YOnd'or and re0tder dall!I, Uom 

ac: l lYl ly nnd compre1e Information on c:ur1cnt llcm 
costr., prlc:ln!; an<! se le!I . Produces reporl :9 CllS roUow•: 
Physle:i• l n~entory Wor1tthoa1. tn...cn.to•v Prlc:o Ll!JI, 

~ft.e~::~~!r~~~~~,F~~~':h~n~~~1~c71:~!~: ::d 
~r~:~1~l~a~~ S:6or.•~ ·. -~~~~1.1~~ ••i ~ . ~~~~~~ s~~~~~~ 

GRAHAM·OORIAN SOFTWARE SYSTEMS 

:a gg~J>1Co.;!l;~~v~u:~~:~ n1 ~1 n5~u~~!t~:~. ~~~~o~0:~ 
@ w1uo p.:ickllge c:11n be u!>ed as a G.tillnd·nlono- syllom 
'f or lntegr&tod wj!h tl'le Go-norar Lcdge1 lot e. ulo~11c 

po:s1ing lo lcdgor nceou.nts. Requlrea. CBASIC·2. 

GENE~AL LEDGER .•• , .••.. , .•..• , .• .S995iS35 
ACCOUNTS PAVABLE .••..• , , , •• , ....• .HSIS/$35 
ACCOUNTS RECEIVABLE ••• .. ••• .. • • •. •SlilSISIS3.5 
INVENTORY SYSTEM . •• • , . ... . ..... 15901$35 
JOB COSTl,IG .... ........... , . . .. , .•• .$99SIS35 
APARTMENT MANAGEMENT •• , , • , , , ••• ,SHCllS35 
CA SH REGISTER , .•. .. ••. .......•. .. • .$59Cl!S35 

~~S~f;,~J!n~;eA11~:,mf;<~:!~~i:,J;c~~~u 1 ':lr 1~;~~ 
f fl!m•urcu. lneludo 11.o:tod roe.Ord e;1;1rac1lon and rebel 

'lJ .;.Ji produc11on . A lorm !elle r program l!I Inc luded w~.lc:h 

.~~~i~~ ~~1tl~~r5m~.0~o1~~~~rb 1:" wi~~g 1~.o.:fe~11c~' ii:~~~~ 
\~~ "'' CBASIC ·2 .... ........ .... .............$150/$~5 


STRUCTURED SYSTEMS ORDUP 

~ ;~~~~nAgLP~~1a0~~ 70~~~1r~~111~~t:~~!t:i~1.~~~,.•tf!~o:i 
COA croatod lncorocll-vo-ly. Mu lllplo bronch accoLM!· 
lng cenlcu s. E:denslve cOOclllng i;iotlormed al dllltlll 
onlry for i:iroor. COA corroc:tness, etc. Jocun.at enl1lcs 
mriy be bl'ltehed ptlor 10 po•ll~ . Ctoslngi procoduro 

Si!~:'~!~1Cl:r c~:~~~Iul~ F1i~:~1~1 11 0:o,1~~~- ~~~I~~:: 
CBASIC·2 ••••• ...••. . ••..•.• , • • •. •• , , S12!50/S2 5 

0 ACCOUNTS RECEIVABLE -Opon l lem systom 'With 
t 	 output for ln1ernal agod roporls ond eu111omer· orl 

en1od 'h'.110n»n1 .and billing purpo:>as. On·Llno En
qulr.,. permits ln1orma11on lor C1.1stomor Se tYlco end 
CrO"dlt dop1u 1mcnt5 . ln1erfnce lo General La-dgcr pro· 
\l lded If bOU'I S'f$10ms ua.od. Aciqulfe' CBASIC-2. 
. •• . . ' •. . ' .. •. ' •• ' '' •• .. • ' .• •. • . ' .. • •$1250/$2$ 

0 ACCOUNTS PAVABLE - Pt ovldes a~ed slalomonl5 
t or ncc:ount' bywndOI wl1h check wr illnO for selecled 

~nnv:J~~~ 11~a~Ab~- R':qdu~r~o9ng:~S.~~2o·e·n·o· r$~:z\~1f:S 
0 PAYROLL - Flo:db10 P,.&'JTOll sr.i!cm l'landlet wook1~. 
1 	bi ·weekl V, is.eml-monlhly an cJ monthly pn~roU periOOs. 

Tips, bonu i;u, rormbursemonl3. acM:i.ncos. 1ick ply, 
Y(l.C.Bl jon p11y. and compons.a1ion Un10 era all pert or 
1h0 pnyroll rOCOfdS. Print s .go1ternmont roquirod l)Orl· 
odlc 1oi:iorlei ,and wrn poa1 10 mul tti:i lo SSQ General 
ledgor eccounls. AoQulros CBASIC- 2 end S4K of 
momory . • • . .••. , •• , , •• . •• •..•. S12501$25 

0 INVENTOR'¥' CONTROL SYSTEM - Pcrrorms con11ot 
1 	lunctlon:s or adding end dopletlng :&-1ock lloma., Add· 

lnq now llcms and croro1ing old i lom:s. Tmck! Quanllly 
ol 11oms. on l\n.nd, Oii order 11nd bac:k·ordarod. Op· 
tlonol herd CCP'.t audi t 1rall i11. lll YftllBb~- Repar l& In· 
cludo M:i::i lat ltom Ll,I, $lock Ac tlYi ty, SICK;I< Vo.lun.· 
tion ii.nd Re-ordor lls!. RoQulrcs CBASIC·2 $12501.$25 

rJ ANALYST - Cus1omized d.'UI an.lry and reporUn.g :9Y!l
t 	 lom. USor tiPCCUiCfl up lo ?5 de1.a lloms par rocord. 

lnh:iractl1to del l!I onlry, "'lrlo1t.ail, and update loc: lltly 
milll<t:i. lnlorma1lon malll!lgemonl any. Sophlslle111,ed 
repOll geno-ra1or pro1ti<lt.'$ cus1oml ted reports using 
a.olOC ICc:f rce01d9 with mu lllple loYol brHk•fJOinta for 
summarlzetlon. Roql.jiru. a Cfls~ :iorl ullli ty suc:l'I H 
OSORT. SUPER· SORT or V$0AT nnd CBASIC-2. 
' . . ...... ' . . .• . .• ' ... ' .• ' . •••..•. ' . . .. S25Cll.$15 

0 	LETTERIOHT - Program to creaCo. edll and lypo IOI· 
tors or olhor cocumont&. Htl'li lacl li!ies to onler, di!· 
ploy, delo10 Arid move teMI. wl1h good Yldoo :screen 
prosanlalloo Doal!ilnad lo lntegu11c wah NAO ror 
101m ronor mallln.gs. Requires CBASIC·2 • .S200IS:t5 

D NAO Namo ond Addre:ss selee11on syalem - lnlerti.c· 
Hvo mal1 1•a1 crenllon ond fJ1t1 l11i tonnnee program wllh 
oulpu1 as ful l repor1 :11 wllh rnferenco dola or r&5 1rlc!ed 
lntorm.otlon r°' mnl l labels. Transler sy:silom for OJ:· 
ltmcllan and rram; la-r or soroc:!od rcc:ordt1 10 croe1a 
new llle:9 . Requires. CBASIC-2 •. . , , ••. , •• $1 00/ $20 

CJ 	 QSORT - Fes t sortlmer.gc program for fi les Yo1 l lh fbod 
record hm91Pl, var loibla llo l'1 lcn9th lniorm.otlon . Up to 
rl... o aseondtng or ooscen(:Un'll Jceys. Ful l bacli:·upo ol 
lnp111M€!>s craa:od • , .••. •• , • , , •• . . . •• .. S11JOJS2Q 

NEW! NEW! NEW! 
NEWSLETTER 
FROM LIFEBOAT 
• lalul Vefllon 

Numbani Usl ~ 
ol Sottwara 

• 	 Upd111ite on --.....:::_ 

CPIM Users Group 


• 	Tb• GrHI zoso Speaks 

Oul l1om Behind lhe Seen.. 


$18 ppd. lor 12 Issues (U.S., Canada, 
Mex ico) . Elsewhere $40. 
Senci Chec:k to "lifeli nos ." 1651 Third Avenue, 
New York, N.Y. 10028 or usa your VJSA or 
Masrerchorgo-call (212) 722-1700 

Copyright ci 1980 Lifeboat Associales. No 
portion of lh is advertisemen t may be rep ro· 
duced without prio' pennission. 

** ** ** **CONDIMENTS 
0 	HEA.D CLEANING OISICETIE-Clcan.s 11\o dtlvo Ai:adl 

Wrlle tl.oL'd In 30 se c:. on~!. Olskc tto 11bat:irb'!I loO!O 
o:iclcfe p11r tlc loa, l i n901i:ir ~.n1s . and 01hor rorol !:tn par11 
c lo:s th .:U rni!:fhl hinder lhe p.o rlormence ol 1h11 dr lvo 
l'iead. Le'!ils al loilGt J .monlhS wi th odBl l y u~e . Specif~ 
S" 01 a"'. 
Si11910,lded •••• •• .••• . •• .•. a:zo 11m::t.1$55 fc:1r 3 

Oouble sidad • , • • , • .. , .••... • .• l:ZS uc:hJll5 for 3 


D ~~:r.;,1~~~~ ,~~!dSv:~~r~=~~1o:n1~r 1~;~~~11~~o~~ 
side In 'Ingle sidod d•i1tes ••. .. . . , • .••.•..112.50 

O Fl.OPPY SAVER - Pro1oc11on lof conior holea ol !S" 
llnd B"' lloppy dlsk:s. Only 1 ncoded por diak111Uo. Kit 
contai ins eenle rlng pD'!il, prouu-re- lool 1nd 1ough 
7 mll m~la r relnloreino rings for 25 dL!!kelles. 
S"', Kl1 •• . ••• .. • • , .. .....• . ...• .. • .•••• • •114.95 
S", Ainge only , • . , • ••• , • , •• •• . , ••• ...• .•. S7.95 
6" , Kii • • . . . . .....• . .•.•.•••. , . 11$,95 
I", Ptlnglll on ly . . • , .. , •• , , •• , •••. , •• , •• 11.l!li 

0 	 PASCAL USER MANUAL AND REPORT - By Ji:inun 
and Wlrlh. ThO s10.n<11m l te;ir:1book 011 tho ti:.niguagc. 
Aocomrnended '°' usa by P4sc111Z. Pa'!lc-.al/M end 
PescatJMT us.ors . . • . . . ••••••. , ••. , •• , , •• J12 

D THE c PROORAMMINQ LANGUAGE - B)' Karnlgl'l1n 
end Fmchle . The standard 1c:dbooli: on Ille h1nguage. 
Roc:ommondad for usB b)' BOS c. llny C. and Whllo· 
aml1hs Cus.ors •••••• . • •••..• . ••• . •.••.•.•.112 

0 	STRUCTURED MICROPROCE$SO R PROGRAMMING 
- By 1no aull'lors or St~AUBO. Cov11tra .altuc tu,od pro· 
gramming, tho B0.8°'21085 ln1truc:HOl'I Ht and tha 
SMA.L/30 lan.guD!10 • • , , , •• ..• •• . •• , • , •• , • ••• $.20 

0 	ACCOUNTS PAYABLE fr ACCOUNTS RECEIVADl.E
CBASIC - By OsborneJMcGraiw·Hlll , • , , , •• , , •• $20 I 

0 	OEN'ERAL LEOOE:R-CBASIC - By Osborn1/Mc:Orow· 
Hiii ., •. , •• ..•• . .•.. • . ..•..•.. . . •.• ..• .. . .. 120 

0 	UF'E:BOAT CISI< COPYING SERVICE - Tran t lor d11a 
or progr1ms from one- miu die form111 10 11no1h11r et 11. 
modernlc cosl .•. . •..• .• , , •• , , • , . • • •• , . lromm 

HeartyAppetite.** ** ** ** 
"CPIM and M P/M aro tradema rk! or Olglta.I Aescuch. 

zeoI! a trademrulr or Z1log, lne. 

UNIX Is .o 1tedem11rk ol Bell LebOfe torlH, 

WHATS IT? Is a 1 1~diumark or Compucet He.a.dwaro. 

Eloc rr ic Panell Is a 11odem1rk of Mlichaol Sl'lrayer 

Soflware, 

TRS·60 la e lradomerk o! Tandy Corp. 

Pas.cal!M is a l1Bdt1ma,k of Sorclm• 


tRecomrnondod syslcm conrlgvrat lon consl113 or 41!1K 
CPIM, 2 fu l l 1izo disk d1 l"8S, <:4 x 110 CRT •nd 132 
column P'ln1e1. 

Mo<lirled YBfSIOn av.a Uablo lot us& wl1h CPIM H Im· 
plomenlod on Ko01.h ond TRS~l!IG Model I c omoutor.a. 

© User llconso ag rcemol'l l ror lhlt l)roduc.t mu11 Mo 
:~~;~~..~~a;~'~:~0~o Ufeboal AssGCla!H before 

©@Thia IJ(oduc:I l nc:ludos/aXc:ludO:J lho l11.n igu111go manual 
recommended In Condiment& . 

@So rlal number or CP/M :aya.lom musl bo auppl lod w llh 
orders. 

@ Roqultes Z60 CPU. 

Ordering Information 
MEDIA FORMAT ORDEAi NG CODES 

Wl'ien otd.,lng, plHH 1pacll)' format cod•. 


LIFEBOAT ASSOCIATES MEDfA FORMATS LIST 
Ols1t:c 110. c:o rlfid.gc disk 111n.d ~rtrldgo lapc form1111C-Odllll !o bo 1poc:illed 
whon oHforlng soflwate for llsleO eompulet or dl!k 1ye1oms. All tonw1rc 
produclS hew spocmc requlPomonlt In 1erms ol hardwire 0 1 eollwarc 
support, suc.h .m MPU typD, memory 1i.zo, auppcrt operlllll ng 1)'1lem or 
la.nguage. I 
C..mpM!IP ,,•••,. '°""'! Codi CCtmpl.llU fTt... 111 ,Orrlltl CO ff 

Al..lf NOD Dlu • •••• '' •Su UrT$ :noo RAIA Dl!Ytr l• Dl"• lfr •••••••••• , , ,Rf I 
Al1ot ...... ... .... . .... , ••..•••••A1' Rnu1dr loltcn.lnH t" .. . ... ...... A1 

At1t1I• + MICIOUl l s..or1C1rdl •. '' •••AG fll M • ICl'I MtoehttrU "5\of" ,,,.,,,, , . AH 

OAS, Sri••"' 1100 ..... ......... .AD AEIC .,, . •••••••••••• • ,,,,, . , , ,,,.m 

Bl•t'iu.-.a; :!llllgll Ct1"1L1y •••• • • ••01 
 I 

150 IS'rlll,.1 . .. · ··· ··········· · ··· " '' 01U k114.,.ILMIC!Opofil MO'd II , ...••01 lllD:!IYt l..,,,1 5~" . ............. .. . 111.3 

CDS "•r••ltl1 l B . ................01 llOIC•r1r •••• • ••• •• •• 8ff lhldr 90tUPlf 

CO$ V1rutll• ~ , , ..•.. , ......... •01 $111c•btll ••• . . . ••••••••••••••••• A1 
 I 
COM.P'Al·IO • , , , ••• • , •• , •• • •• , • •••OJ! lll11Ptrll1"11 .••• • ,,. ,,,,,, , , llttlll t•HM 
CrOt1M1mc(I Sr11un 3 •••••.. . •• . . •. A. I' T1.1tt•ll ••.•••.••••••••••.••••.. .. Al• 
Cr0t'lllll'ICC1l2'0 ••••••••• •••••••••• llll!I l .EI 6~~· •. •• •• • , . , , , , ... • , , , , ••• . "3 
C~H BACKUP tllf"tl .. . . ..... , .•.Tl# Tli l ... ...... . . . .. . . ........ . ....A1• I 

Tllln~utor• ..••• • ••. 511 Worrow CIOeU'.t 

OlGl·loO Ulc101111n 11 ••••• •••••••. RD TlllS-IO Modt l I ,_~~ ,. ••• • , ••••••••• AZ 

Dfull1I MICtCllJ'Hl,.t. ,,,, ... . ,,, ••• Al ' TAS.to M!>dll I' + ~ll!C FrHdlo m , . , RH 

OhcM' •• ••• • •••••••• !11 Morra.w Dli.c:Mt TllrS.80 Ucr~I I + Mlcro11u1UOo!I , •••A4 ' 

D o.:-~.wiao f.95 • • ••• • ,, • • • ••• •• •• • •Rt n lS.K'I MOO.I I 4 Omtt.1on. ~ ,,,. .. ' ' JIU 


o.,,.. ·· ······-···· ············· ··"" 
I 

Oyru.'lfr1• 011-112 ••• ••• ,,,,,,,, •••• A1 T1'S-t0 Mod• I I + O.ml•JClll I" ....A, 
Oynallyl• Oft.814 •••• ,, •••••• , • ••••A1• Tllrtt-IOMoOl.ll .t- &1!1 1.1 l l l• ~&r.a ... . A, 
E•ldr SOrc•r• r + l.lltt>Hl C;f>IM , .. 02 TR$-l0 Modlf.l II ...... ,,,, ,,,, , ...At • I 
1E1l11y Sor<:111r + li alar Cf'IM ..... 04 VOP..tCll'21UllO ••.. , , , ••••• :!IH IM$.U 
H:Hll'r H8 .t HUIHU ....... . ..... P4 V•CIOI Ml ,,,,,, ••• •• •• • ••••••• •. az 
Hnlll n + Lii.troii CPIM . .. .. ... P• \1'• 11 • lft1 ••••••••. • •. $1• CC$ 'w'IPUHI• 
HIUll ee + M1111nolla CPIMI • . ..••• P1 V••I• VJO !S~ " l!il~I• D1n.tl1Y , . •••PS I 
~hl l ot II ••••• s.. l'rOUUOJ r1uinology Vl l1.. V:l'OO ~~.,. C>oublt Dtl\tl1r ,., .Pl 
Horl1on .. ...... .. ....... !9t•lforui S.111 z.nt111i ZH + ll41ba&1 CPO.II .• ••• . Pt 
lCOM 2411 ~cro Flop.py , . •• , , , •••IU bnltl'r. tn + Mllilllet ll• CJ'IM ••••• il'1 I
IOOM l112 ., ,,, •••••• .. ,,,, .... •.A, 
ICOM 3112' . ,,,, ••• •• •.. , .••. . .•••A1 ' 
ICOM •1!-11 $01) C1r1ll dG-1 Cfl'I loll 1.• 01: ' 5ifll<) l.-.511l1 51111i11•0t"t1t; ell••-• 111 
IOOM 4SI I ~UI) Cut1lOQ1 CPI~ t .1 0-:t: hllljll ;ldl PO I uU • l1h DOM~tt-CIU111l t1 I

ln.d Do..b t1·S.d1 r • o il UCICIP r11r11YI 
IMS 1000 ........ ..... ...........Al' 
IUS~ ,,, ••••• . . ... , •• ••••..•• AA 

•ra111T11. 
IM~l 'ilOP•41) •• .... •••••••••• ••• • R4'' "IMl!iAI rormut 11• t.Jno1• cr.-.111, wlLl't ICflloKIO!')'Oll M1"1rttrll'.IMS,i,I VOP·'~ •• •..••• • ••••.. ••... 1\4 •• 
IMS"" vop.u . . ..•.••••... •.•. , , .ft5. ·· ::Ai m.1~•turcl'lugtol l :t:5 r.ororo.11(1r. 
IMSAI YOP·ISO , , , , •• ••• . ,, ••. . • , ••A ,"" LIP•r(lrrn&l tTI • "1:f l2Mldof 1100 
l n1•Ctll~ r •••• • , , •••• ••SH 15-e lnttCCtletr ICIA' ardil-rt Oii dlO. IC<llil'lll.a DI ..rrcr o: I 
ltttt l MDS: Sl~-QI• Dofll.< t~ . , , , , , ... , Al wMI IHI IOllllll. 
ln l1111c :5;yp11rD•llln OO!i 0.1 ...•... R1 't.hl lhl ol P•ll&l:rl• I Oll'IH lt It tMIDJKl 
l1t l•l11-e Si.111111Br•ln. DOS O.Ji•U , ..AJ 1oel\tft1U""lt l'llOMl"Ollc• . lncu1 atU11· Il"'111•HC !ko1M"1Br1l11 t>OS1.JC .,, .,. Al( C 9!1 flri~. c.1ll to c:11"" ti r..,1Mrorl'll&t cod• 
l li.C ltt l11~"1 I O r BH;)/.,60/H0.3 ••• •••Al ror6",IDl•tJCIOl14••QMllDth•M. 
K011 l1on ~tH&O ••• . •• • •••••••••• ,, RF 
MK•$~" ,, ...•.•. , ..•.•••. . •••. Pft I 
Mlt r 011>11t l [ofloiE• C lp.ill~IOtt11Qwl . A. I' 
Mlcrgopoll• '°"od l ••••• ••• ••••••• • •01 
MICJOJHl',11 Modi II ...... . . . .......en 
MIJS UOD13W2 , , , • .•• •.• .. .•• , .• IH I 
.....o rr itw Dl•ein . .• .••••• • •.•..•... Al " 
Mi>i~k •••• , • •.• ••••••• •.•• ••••••A.l 
M!iD ~ ~'o" ·•••• •• •• •••• • ••••••••·ff C I
N'or11'11 Siu Stngl1 D.n1l!r ..... , , , .Pl 
No.11n Sl&r Oo"'31&10u1d •• ,., • • ,, P2 
Nrl•c SJnol• tten*llr .••.•• ... ..• ,. OJ 
HrlR Mlc:1(11)Gll t i.!CtO. II •• ,,,, •• . .02 I 
Qn.l o ScltJJLl llc C3 , ••••• ,,, •• •,, •• Al 
Onr• C9CIOI .• . ••••• , • •• •• •••• : ••• T,# 
P1•1oe PCC: :'GOO •••••• • ••••• ,, .... ...,. I 
,.,CltUICilt f1CM(llC1DrHt1IC1, ll .,,.Ell 
RAIPt Sll'l!Sll• et.n1l1r •••• •. . .•• .. .. 111 I 
Prices F.0.8. Now York. 
Shipping, Pit1ndlln9 and C.0 .0 . 
Ch.tlrQCS e,;IJB. I 
r.t onu;)I CO$t apQlleable agalns1 
price or s11~e-quen1 soUwnre 
ipurc:Mac. I 
Ttie aale ol oeicri prop.riotar-t 
:sollware l)BCkege .con\1111')13 I I 
IFcemo lor U$O on one 
m•crn onl)'. I 
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space for comments costly in disk 
space and load time, discouraging 
good program layout. For these 
reasons, there is increasing interest in 
changing to a directory file system. 
Perhaps it will be written on top of 
the screen system currently in use. 

The most important criticism of 
FORTH is that its source programs 
are difficult to read. Some of this 
impression results from unfamiliarity 
with a language different from others 
in common use. However, much of it 
results from its historical develop
ment in systems work and in read
only-memory-based machine control, 
where very tight programming that 
sacrifices clarity for memory 
economy can be justified. Today's 
trend is strongly toward adequate 
commenting and design for readabili
ty. 

FORTH benefits most from a new, 
different programming style; tech
niques blindly carried over from 
other environments can produce 
cumbersome results. Most FORTH 
programmers seldom use named 
variables; they use the stack instead 
so that the implicit commenting nor
mally available through choice of 
variable names is only provided 
through comments and user-defined 
operation names. Single definitions 
that would have more than about 
three unrelated numbers on the stack 
at any one time are best split into two 
or more opera tions; most program
mers learn to keep their definitions 
short. 

FORTH enforces extreme 
modularity, so the decomposition of 
each task into component parts is 
critical. Top-down design is especial
ly important. Large jobs should be 
written as application-oriented 
libraries of operations to make team
work and maintenance easier. A 
much larger fraction of the total pro
gramming effort is spent on design, 
with less on coding and debugging. 
For these and other reasons, FORTH 
creates its own issues of style, which 
are only beginning to be explored. 

A Taste of FORTH 
FORTH is an interactive language 

best explained by example. Because 
of this, a series of listings (listings 1 
thru 10) with fairly detailed explana
tions make up the rest of this article. 
In the listings that follow, underlining 
denotes user keyboard input. 
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FORTH uses punctuution in some of its plirase of FORTH words (eg: { 26 
words, which mukes representing them in LOAD } or { 3 5 + } ) 
text ii difficult problem. For exumple, one • with the FORTH words { . } (period), 
FORTH word is ("), which could be tuken { , } (comma), { : } (co lon) , { ; } 
to meun one of severul chumcter combina (semicolon), { ? } (ques tion 
tions. (For your information, the word has mark), { ! } (exclamation 
three characters and is made from a left point). { ' } (single quote murk) , 
parenthesis fol/owed by ii double quote a11d { " } (double quote mark) 
mark und a right parenthesis.) • with any word usi11g tire above punctua

To decrease the chance of confusion tio11 marks (eg: { $. } or { ." } J. 
while trying not to clutter text wmecessari All other FORTH words will be set aµartly, we will sparingly Ilse braces, { }." to by a space on either side of t/1e word. So, i11isolate the charucter stn'ng wit/1in us a this and other FORTH articles in this issue,FORTH word or phrase. (For example, the braces will always signal a FORTH word orabove word would be writte11 { (") ) .) phrase. Tire braces are not part of the word
Braces will be used only under the fol/ow or phrase, a11d FORTH words will nevering situations: use braces within the body of a figure or 
• when the rnaten'al being quoted is a listing....GW 

64KB RAM MEMORIES 

LSl-11 - $750.00 e SBC 80/10 - $750.00 

S-100 - $750.00 e 6800 - $750.00 e 6800-2 - $995.00 

Cl-6800-2 - 16KB to 64KB. Plugs 
directly into Motorola's EXORciser I or 
II. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x 9 

Cl-6800-2 64K x 9 $995.00. 

Ct-S100 -16KB to 64KB. Transparent 
hidden refresh. No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and Z80 Based S100 
Systems. Expandable to 512 K bytes 

Cl-5100 64K x 8 thru Bank Selecting . 64K x 8 $750.00. ........ -. . Ct-1103 - 16KB to 64KB on a single 

,........ .- ." dual height board. On board hidden
,........ - refresh . Plugs directly into LSI 11/2,1W...t' ~~~- .:.,__·~ . H11 or LSI 11/23. Addressable in 2Kto · -- ---. -~' 

word increments up to 256 K Bytes. 8K 
Cl-1103 32K x 16 x 16 $390.00. 32K x 16 $750.00. 

Cl-6800 - 16KB to 64KB on a single 

board . On board hidden refresh . Plugs 

directly into EXORciser I and compati 

ble with Rockwell 's System 65. 

Addressable in 4K increments up to 


Cl-6800 64K x 8 64K. 16K x 8 $390.00. 64K x 8 $750.00. 


Cl-8080 - 16KB to 64KB on a single 
board. Plugs directly into MOS 800 and 
SBC 80/10. Addressable in 4K 
increments up to 64K. 16 KB $390.00. 

Cl-8080 64K x 8 64K $750.00. 

Test and burned-in. Full year warranty. 

Chris/in Industries, Inc. 
· Computer Products Division 

31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 

On the Necessity of Using 
Camera-Ready Copy 

Examination of listings 1 thru 10 will 
reveal a variety of typefaces used. This 
variety is present because each listing 
was created by the printer of the 
system producing the listing. Such 
listings are called camera-ready copy, 
which means that we can reproduce 
them in BYTE without inadvertently 
adding the errors that creep in with tire 
retyping of a listing. Contributors to 
BYTE and onComputing are strongly 
encouraged to submit camera-ready 
listings made with a fresh ribbon , since 
this helps us to improve the accuracy 
of the article. 

listing 1: FORTH as a calculator. FORTH 
is easy to approach because it can be used 
as a calculator. Here, the programmer has 
not defined any new operation but has 
used addition, multiplication, and print 
(the dot means print) . These are three of 
about one hundred operations that are 
available when FORTH first comes up. 
Programming consists of defining new 
operations which can be custom designed 
for a particular task or a particular 
industry. 

FORTH uses postfix (also called RPN or 
reverse Polish notation) arithmetic , which 
is best known from its use in Hewlett
Packard calculators. In postfix notation, 
the operations are written after their 
arguments, not between them. The text of 
this article shows how postfix notation 
works, using a data structure called the 
stack, and it explains the formulas in this 
example. 

Postfix notation, which does not use 
parentheses, is more general than 
ordinary arithmetic notation. Its biggest 
advantage is that it greatly simplifies the 
writing and calling of subroutines. 

In these examples, underlining indicates 
what the user has typed on the terminal. 
FORTH does not process the line until 
you type a carriage return . The OK 
prompt means that the system has com
pleted its work and is ready for new input 
from the user. 

1-1..±_._ S OK 
4"5+6~ 7 + * · OK~~~__~ ll 7 

Listing 2: Changing number bases. 
FORTH can work in different number 
bases and can change any time, so it 
serves as an octal / hexadecimal ! 
binary/ decimal calculator within the 
limits of 16-bit numbers (o r 32 bits for 
double precision). The FORTH word HEX 
converts FORTH into a hexadecimal 
machine, and all numbers are printed in 

Listing 2 continued on page 112 
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The new computers are showing off. 
Over $50 million worth of equipment in over 100,000 

square feet of space, including the latest software and hard
ware for business, government, home and personal use. Every

thing the NCC show has and more will be on display, and you can 
buy it all right on the spot. 

Computers costing $150 to $250,000, mini and micro com
puters, data- and word-processing equipment, telecommunica
tions, office machines, peripheral equipment and services from 

leading names in the industry like IBM, Xerox, Radio Shack 
and Apple will all be there. 

There'll be conferences on business uses of small to 
medium sized computers. and how to make purchasing 

evaluations. 
There'll be robots, computerized video games, 

computer art and computer music. 
Everyone from kids to people who earn their liv

ing with computers will have a great time at the larg
est computer show ever organized in each region. 

Admission for adults is $5. The public is 
invited, and no pre-registration is necessary.

THE Don't miss the computer show that 

MID•WEST mixes business with pleasure. Show 
up for the show. 

~-COMPUTER---. 
SHOWTHE 

MID=ATi..fiNTIC CHICAGO 
McCORMICK PLACE...----COMPUTER---.

s11nw 
WASHINGTON, D.C. 

D.C. ARMORY/STARPLEX 

THURSDAY-SUNDAY 

SEPTEMBER 18-21 


11 A.M. TO 9 P.M. THURS.-SAT. 
11 A.M. TO 5 P.M. SUN. 

THURSDAY-SUNDAY 

OCTOBER 16-19 


11 A.M. TO 9 P.M. THURS.-SAT. 
11 A.M. TO 5 P.M. SUN . 

THE 
!MnRTHE~~Ft- . n.:>E 
f""EMPi r=-::-a.:_u . - •-•=c;u.r.w_nun 

BOSTON 
HYNES AUDITORIUM 

PRUDENTIAL CENTER 

THURSDAY-SUNDAYr--------------------------------1 

NOVEMBER 20-23: Produced by National Computer Shows, : 
: 824 Boylston Streel , Cheslnul Hill, MA 02167. : 11 A.M . TO 9 P.M. THURS.-SAT. 
: Telephone (617) 739·2000. : 11 A.M. TO 5 P.M. SUN. 

.._________• _ -_- -_-_--_- __ ___ I Please send me: ' __ __ __ _ __-_-_ __ __ _-_-- -' : : _~-_-_-_--_-_-_-- -_-_- -,-----~ 

I 

•I o__ adult tickets at $5 each. I have enclosed !he proper amounl of$ __ 
'I D Information on !he show's conference program. 
I 
I D Hotel regislralion lnformalion o Exhibitor rental information 
: Pleaseprint: Name _______________ ______ ' 
I 

I Addres•- -------------------
'I c1ry _ ___ ____s1a1e _______ Zip _____ 
' 
I

L---------------------- ----- ------------------------------ ---- -- --- ---
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ELCOMP 

•Baaks 


Care and feedin1 of lhe Commodore PET 
E11h l chapter\ uplormir P[l hiHdware Includes reoau and interlacmg m 
k11 mat1on Pro11ammin1 tricks and schemal•u 
Order llo. 150 Sll.00 
BK Microsofl BASIC Rtftrtnce M1nu.11 
AuU1or1ta1 1ve ''''''"" manual lor the orrg1nal M1crosof1 4K and SKBASIC 
clmloped lor Alt111 and laler computers mcludmf PET . TRS·80. and OSI 
OS I owne1\ please 11~e note• 
Order llo. ISi S 9.9S 
Elpansion Handbook'°' 6S02 and 6102 
IS 44 Card Manu•I) Omubes •II ol 1he 4 S 1 6.S44 pm s.44 cards ""I 
RAM, ROM. dr1 . 1/0, MUX/Alo D. £PROM Prog. e1C With schemahcs a11cl 
lune.I desc.r1p11ons A must 101 eve1y KIM, SYM and AIM owner. 
Drdor llo. 1!2 S 9.9S 
Microcomputiu Appliuticn Notu 
~eprin1 ol lnlels" mosl important apphcation notes. 1ncluchnc 2708. 8085. 
82~S 82;1 chips . Ye1y necessa1y tor the hardware butt 
Ordor llo. ISJ S 9.91 
Complu Sound Gtner1tion 
N'e wr 101sed apphca t1ons manual 101 the leias lns1tumen1s SN 76477 
Complo• Sound Genor'1or C11cu11 board m olablo (SS%) 
O•der No. 154 S 6.91 
Small B"'sineu Protrims 
Complete plO(l• ams Joe th!! busmess use• Muhng List. Inventory. lnvol(e 
Wut1n& and much more lntioductron into Susmess Appl1utions Many 
tis11n2s 
01du llo. IS6 Sl4.90 

The fl rsl Book ol Oh io Sclenlilic, Vol. I 
Contains an 1nhoduchon lo personal compule1s and descubts rhe Ohio 
Sc1enh l1c l ine Contains t 1plana101y d1.ag1ams bloc k. hook up eiu.an 
swn . lucks h1n1s an d man'( intereshng hshn(s. Hitdwaie and soltwa1e tn 

lorma!1on nol prh1ously av~1 lable in one compacl source 192 page!> 
Order llo. )57 S 7.9! 
The Fir st Book ol Ohio Scientific, Vol. II 
Vol II conlams ~""valuable 1nlormatJOn abou·1Oh10 Sc1en 11hc m1c1ocom 
out" s1s1ems lnt•od uc l ~n lo OS 650 and OS6S U, ne1workm1 and do s 
1t1bu1ed oroctssing. s ~stems speuf1ca1tons business apphcarions ha 1t1 
and sohware Jun1s and hps 
Order No. 118 S 7.91 
Muhn& lht Pro111m lor Challen1u CIJC2 IK 
Ordtr "o. 200~ · Personi l Version S 9.9S 
01du No. 200S · Businus Ver sion S 9.!S 
O~uo Scirntific bpinsion lnJ01m11 ion 
Conv, rst0n of ClP (Cassell') 10 S2126 display OttaileO step by ~l~P 1n 
strumons 101 doubhne the CIP speed and display s11e1 

01der llo. llOS SIZ.00 
lmporlonl So11wm IOI CBM l6K/l2K 
Ml)-.! powerlul (61lor /Ass,mblei 101 Commodore CB M 16132K on t il 'iSeUe 
'ftrr la !t l- ( d1101 d1vrdt~ ureen 1n10 3 parts Sc1 01!1n2 l t •t 'flltn dow. 14 
d11ec1 commainds 19 seua1 command!.. s1.i1us and euo1 message~ ~ 
umbltr can be started duectly lrom the ed1101 01 fl om lht HM mon1to1 
Transla1es 1n 1h1ee paues 11.in e11or 15 encountered au1oma11c 1etu1n to 
1ne ed110-r Cilluette w11n 0£ MO 
Did" No. 3216 S69.00 
mEHTIDH APPLE USERS 
Siimt as abov! 101 Ap ple II or Apple II plu!t 
Order llo. llOO S89.00 

MO"JANA/1 makes M1ch1nt Un1u•1e P1011•mmin1 eis r! 
In ! 'lery Ca.mmodo•t CBM the1e 15 a spa1t ROM soc~el w1111mi lor 11\ 
MO NtANAJI The ne·fll MONJANA/ l Mach1nt lan1u•it Mo111101 in ROM 
otter s mo1e usu Ru1dance and debueaing aids lhai'\ any 1>lher monito1 
a~ailablt today 11 •\ 1nd111pensable 101 .!nyont 1n1endmg 10 1a)le lull ~d 
"1antage ol 1hr compu1er1 lu1u1e1 Ii ace tin ~ d1sa11tmblt dump relo 
CAtt line a~ semblt and muci\ mo1t tvery command lunc11on ha !. de 
mand p11n1ou1 DPhDn Puce mcludes e:a lens1ve manual 
Order No. 2001 $98.00 
J~NA·Mon1to1 on ussttte fo1 lhe PET 

S1m1la• lo MONJANAIJ ver ~ onwrtlul 

Ord" llo. 2002 
 m.oo 

ELCOMP PUBLISHING Inc. 

J873·L Scnaeler Ave . Ch1no CA 91710 f714 ) 591 ·3 130 
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Listing 2 continued: 
hexadecimal until some other operation 
c/1anges the base again. FORTH always 
begins a session in decimal radix. 

The operations DECIMAL and HEX are 
built into the sys tem ; OCTAL , 
BINARY , and TR/NARY (base 3) are 
not. So when OCTAL was firs t used, the 
error message { OCTAL ? } indicated 
an undefined word; that is, t/1e system did 
not recognize the word OCTAL . In the 
next line, the user defined OCTAL (line 
6). This example illustrates FORTH's 
extensibility ; users can extend the 
language to include new operators. 

Incidentally, the second error message 
{ 12885 ? } in line 12 resulted because 
the system was in binary (from the line 
above), and, in binary, numbers must 
contain only the digits 0 and 1 , so 12885 
was not recognized as a number. It was 
treated as a word, and, because there was 
no operation named 12885 , the error 
message was generated. 

OCTAL and the other number-base 
operations work by giving a new value to 
BASE , a variable used by the system . 
Defining new operations is more fully 
explained in listing 3. Th e { ! } operation 
(store) is explained later. 

Number bases only affect in put and 
output. All internal computation is in 
binary, so there is no speed penalty for 
using nondecimal numeric bases. 

HEX OK 
31fr8 CB + . 3CBO OK 
25 2F • . 6CB OK 
DEC[MAL l348 HEX . 544 OK 
DEr.[MAL 1348 OCTAL . OCTAL 
: OCTAL R BASE I • OK 
DECI MAL 1348 ocTAC 2504 OK 
Of.C IMAL OK 
: BINARY 2 BASE OK 
: TRINAR Y 3 BASE ! ; OK 
12885 BINARY . 11001001010101 OK 
12885 BINAR Y . 12885 ? 
DECIMAL 12885 BINARY . 11001001010101 OK 
OEC IMAL 12885 OCTAL . 311 25 OK 
OECIMAL 12885 HEX . 3255 OK 
OEC(MAL 12885 TRINARY . 122200020 OK 
DECIMAL -1 2885 TRINARY . -122200020 OK 
DECIMAL OK 

NUMBER N TRUE 8Rf\ltCH: 
ON TOP rlS TEST~D EXECUTED IF 
OF STACK HERE \'4 ~ Q

! r ·----- ·---, 
N IF A 8 C I 

~FALSE BRANCH: 
ELSE D E j EXECUTED IF 

I I N=0 
I THEN IL ________J 

(al 

..--------,
I I N IS ASSUMED I

CD"'·-------11 TO BE ON TOP I 
I OF STACK IL _______ .J 

FALSE ( • 0) 

D 

E 

c 

(b) 

Figure 2: An explanation of tir e 
IF ... ELSE ... THEN construct. (See 
listing 4.) As shown in figure 2a, the por
tion of code executed depends on the 
value of the number on top of the stack 
when the word IF is encountered. If we 
call this number N and say that the 
number has a boolean value of true if its 
numeric v alue is nonzero and false if 0, 
then figure 2b gives the equivalent con
struct to figiire 2a in conventional 
flow chart notation . Here and in figures 3 
thru 5, the dotted box indicates the boun
daries of the construct (as opposed to 
values assumed to be on the stack). 

Listing 3: Defining new operations. Here, a new operation CUBE is created. CUBE 
replaces whatever number is on top of the stack with t/1e cube of that number. The 
statements w ithin the parentheses are comments. 

Th e colon, [ : ]. begins a FORTH word definition ; the word following it is the name 
being defin ed. Semicolon, { ; }, ends the definition . 

The new word CUBE will firs t execute DUP, which duplicates the number on top of 
the stack , making a second copy . The second DUP leaves three copies . The first * causes 
t/1e top two copies to be replaced by the square of the number; the next • computes the 
cube, and then all three copies of the original number are gone, leav ing the rnbe of the 
num ber on top of the stack. 

Tlris colon definition shows one of several ways to create new words in FORTH . 
Most words that appear inside the definition are compiled and not executed immediate
ly. 

All words and numbers in FORTH are separated by one or more blanks (and/ or car
riage returns) . FORTH operation names can be up to thirty-one characters long and can 
consist of letters, numbers, or any other characters. For example, an operation name 
could be a number, or it could be nonprinting characters only. In practice such names 
are rarely used , but t/iey illustrate the flexibility that is available. 

Listing 3 continued on page 114 
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Listing 3 continued : 
This listing shows CUBE being execu ted from the termi11a/_ it can also be used as a 

comµo11e11t in further definitions . A fundamental µroperty of FORTH is !lrnr operationsCHOOSE... 
Choose an Apple Desk 

A compact bi-level desk ideal for an Apple 
computer system. This 42" x 31 Y," desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom
odate a printer. 

Choose a Micro Desk 

Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and A ltos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard 
venting, cable cut 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: 

Centronics 700's Diabfo l600's & 2300's 
DecLA34 T.1.810&820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 

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

ELECTRONIC S'::::ISTEMS 
FURNITURE 

CCMPAN'::::I 

17129 S. Kingsview Avenue 
Carson. California 90746 
Telephone: ~ 213)538-9601 
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defined by users are indistinguishable from tl10se which were originally part of the 
system. 

· OK 
5 dJn£ 125 OK 
- 28 CUBf - 21952 OK 
HEX 17 CU HE BINARY . DECIMAL 101 11110000111 OK 

Listing 4: Conditional branching. Tire IF.. THEN is for conditional exerntion. IF takes 
one argwnenl off of the s lack; this argi1ment is interpreted as a boolean or truth value, 
wit Ir 0 111 e m1i11g fnlse a11d any 11011wm value 111ec111ing true. If trne, a11y statements be
tween the IF and THEN are execu ted. In eit lrer case, execution continues after tlie 
THEN , w/ric/1 terminates the co 11dilio11al. Tlr ere is also an optional ELSE clause rl1al is 
exern ted 011ly if the argument is false. (See fig1ire 2.) 

Hem, the rrne-clarise ro 11rai11s 011/y 011e word , MINUS , but it could contain almosr 
any FORTH statements, including other conditionals and loops nested to any practical 
deµtli . Tl1ese stateme11/s run fast becaiise they are comµiled into a form of object pro
gram called threaded code. 

In cidentally, the FORTH word 0< returns a boolean value indicating whether its 
argument (the number on top of the stack) is less than zero. The DUP is necessary 
because 0 < follows the FORTH co 11ven tion that operations should destroy their 
arguments 011 the stack . MINUS reverses the sign of its argument (the toµ stack 
number). 

Items in µarentheses are comments . The comment "N - > N " i11 tl1e first line is lo 

s liow that rhis operation takes one n1m1ber off of the stack and returns one number to it . 
Pediaps ri1e most i111µorta11t information to put i11 the comments accompanying each 
new operation is what arguments it takes off of the stack and what results it returns to 
the stack. 

ABS LUTE-VAL E N -> N. ABSOLUTE VAL UE 
OUP O< GET BOOLEA N TRUE IF NEGAT IVE 
IF MI NUS THE N ( NEGATE THE NUMBER IF TRUE) 

_;_ OK 
10 ABSOLUTE-VALUE 10 OK 
-5 ABSO LUTE-VALUE 5 OK 

Listing 5: The DO ... LOOP. a s tructured loop with a counting index. DO takes two 
arguments from the stack , the initial value of the index (on top) and the final value plus 
1. (See figure 3.) These indices are written in reverse order from most other languages , 
making the looµ termi11ati11g value (whicl1 is rnore often passed as an argument) more 
accessible on the stack. 

CR simply µerforms a carriage rerurn. /11 this example, the index values are literals (10 
and 0) , but they can also come fronr variables o r from computations of any complexity; 
anything tliat gets the indices onto tile slack is legitimate . 

Tlris listing nlso shows a timing benchmark; the word TIME-TEST does 30, 000 empty 
loops. On m1 Aµple II rwwing FORTH, TIME-TEST executes in less than 4 seconds. Jn 
Aµple Integer BASIC (w /rich is a fast BASIC), 30,000 empty loops take 40 seconds. 

!iCUBES \ ->. PRI NT A TABIE OF CUBES OF 0-9) 
_a 0 ( _NDI CES or LOOP) 

DO ( START LOOP) 


CR I . I CUBE . ( PR INT A NUMBER ANO ITS CUBE) 
LOOP ( ENO OF LOOP) 
· OK 

JOciIBE S 

00-
1 1 

2 8 

3 21 
4 64 
5 125 

6 216 

7 343 
8 512 

9 729 OK 

: TIME -TEST 30000 0 00 LOOP OK 

TIM[-T£ST OK 
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Mo re lhan an m tell l'O) ent terminal. the :Supe,8 ra1n ou1pcrlorm5 many 01her 
sys1ems cos ting thrne lo l ive trmes a$ much. Endowed with a hc lly amounl o r 
a"a rlable sol1wa re ~ BASIC. FORTRAN, COBOl), Ui e 6upl!rBra1n 1~ roaelv to 
1ake on yo ur I01Jgtiest ass ignment. You namo 111 Gene1al1. edger. Accoun1s 
Rec.e1vaD1e. Pay ro ll , l rwen1ory or Word Processing. 1he SuporBrri 1n hand11'.!S 
all o f 1hem w11h easo FEATURES INC LUDE: 
• 2 4:IJa l~dans11 :,- m1m t1opp1fs with 360K by les or d isk sto rngl'.!' • A LP· M D1slo. 
Opera11ng Sys1om with .i t1lgh-pow!?rod Cil!';t;t 00110 1, assomblor onC1 rJfllW \11:.:11'.lr 

Model QD 
720K 8y1es disk slo rage 
and 64K RAM 

$3895 

NEW AMPEX 
HARD DISK 
5 Fixed 
5 Removable 
Only $5995 

APPLE 11 PLUS 1195 
~ complete sell·con ta.ned compuler system w•lh APPL ESOFT ll oa.1 109 pmn1 
BAS IC 1n ROM. Pull ASC 1 1 keyboard m 11 hgnt weigh! molded cauy1n9 caso. 

Features Include: 
• au to·SUHI ROM • H1·Aes graphlt:s and 15 color Y1C1eo ou tpul. 
• Expandab le 10 ilSK . 

Superlalker . . ... . $279 
Disk . . . . . 595 
Add-on Di sk . . . . . 495 
Pasca l Card . 495 
Business Soft ware ,. . 625 
Moni lo r . . . . . . . . . . 159 
Prin ler Card . . 180 

SUPER BRAIN HARD DISKS 

S;QQ~le I S;QgQ5le 

, $ 

Micromodem. . . . . . . . . S379 
Superterm (24 x 60) . . . . 395 
Speechlab . 229 
Communicat ion Card . . . 225 
Modem .. ... . . . . . . . . . 200 
Graph ics Prl nler . . . . . . . . 595 
Graphics Tablel . . . . . . 795 

FOR BEST 
DELIVERY AND 
SUPPORT SEE 
IT AT THE 
COMPUTER 
FACTORY 

• 80 column by 25 line display 
• 12" CRT 
•New screen editor 
• Split screen processing
• Super last sir ing handl ing 
• 15 addilional bas ic commands 
• Sup~o rl s re lal ive record processing 

Model 8016 Model 8032 
16K memory 32K memory 

S1495ANDS1795 

NEW 8050 DUAL DISK 
1 million bytes on-line storage 

and OOS 2.0 operating system 

• Suppons rc lali ve record (Random Access) 

• Fasler more reliab le only $ 1695 

au ~: ~ . 
' • Z·80Contro lled r:: •t..I • Up to 198 Columns'"° ¥11' • 30 CPS • Reverse ~ Prln l • Elecl ronic 
···········~D1g 11 a1 Disp1ayXYMEC' - • Mulll·Llngual 

1000 with OUADRA-PITCH $2495 • Automatlil 

10, 12, 15 Pitch & Proportional Spacing reca 
Th e XYMEC HY·O 1000 is " Tomorrow' s Printer" · with vir· 
1ually every advancement bu Ill In as sl andard. No olher 
opllons are required. It s versa1lllty malches your output 

NEW 
Paper Tiger 460G•Better Graphics 
• Correspondence Quality 

·-· aste r= Ou_ie_e_r------F___ &~_ l
• 


Min.Credi\ Card 


..,ro_rma1 · a_nd~-ll__ n be_u__~•-s__ . 1_1n e p-_r_11_e r ~~"""" Or derS75_____ · ca___ sed a n_o_1_r __1_y•ew _

RADIO SHACK • PET • SORCERER • Open 
APPLE • COMPUCOLOR • ETC. Mon-Fri.10-6 
PRINTERS • PRINTERS • PRINTERS Sat. 11·5 

N v resactPmS. :1e10 8°.a sa l ~S. (a:.. 
• Samt.• a.1y sn1rimc-n1 on prf'D i11d Mnd 
t.4rW•I c.a ra O•tJt:r-s. • f~ oo '5 'i sn1pp1"'J 
lo r c-::>n1 purer'S SJ 1or noa•Os. 
Sl each cas.s~ui:! 1ap1> 

~~~~~~......~~~P.'!!'W!!!~~ 
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SA VE MORE THAN 200Jo 
ORTH STAR- INTERTUBE-MICROTEK 

ZENITH-HEATH-ITHACA 
THINKER TOYS- GODBOUT- SOFTWARE 

The smartest compurers at the smartest price 

FACTORY ASSEMBLED & TESTED LIST ONLY 

KORIZON·1-16K·DDUBLE DEN KIT SPECIAL $1269 

HORIZON· 1 ·32K·DOUBLE DEN KIT $1999 1575 

HORIZON·2·32K·DOUBLE DEN KIT 2399 1879 

HORIZON·1-32K·DOUBLE DEN 2695 2129 

HORIZON·2-32K·DOUBLE DEN 3095 2435 

HORIZON·2·32K·OUAD DENSITY 3595 2839 

HORIZON·2·64K·OUAD +HARD DISK 9329 7229 

HORIZON MEMORY 16K 389 32K 579 

NORTH STAR HARD DISK 18 Mb 4999 3949 

PASCAL FOR NORTH STAR ON DISK 199 190 

Powerful NORTK STAR BASIC..The Best. .•.•.•. .•.. FREE 

2 NORTH STAR SOFTWARE DISKS w/HORIZON • • ... .. FREE 

NORTH STAR BUSINESS PROGRAMS & NORTKWORD.PHONE 

COLOR! RAINBOW·2000 & CAT·100 PHONE 

ITHACA FRONT PANEL COMPUTER 64K 2885 2449 

z.eooo CPU CARD 16·bit ITHACA S·100 PHONE 

ITHACA MEMORY 8116-bit PHONE 

8086 CPU 16 bit 1 Oxlaster SEATILE COMPUTER 

SEATILE COMPUTER MEMORY PHONE 

SSM Z·80 CPU. VIDEO BOARD, MEMORY PHONE 

MEASUREMENT MEMORY 64K A & T 4mHz 650 

JAWS MEMORY 64K A & T 4mHz PHONE 

GODBOUT MEMORY - Static, Super Selection & Price 

THINKER TOYS OISCUSl20 A & T 1199 975 

THINKER TOYS HARD DISK 26 Mb 4995 4149 

DISCUS/2+ 2 1.2 Mbytes A & T 1545 1285 

THINKER TOYS SUPERRAM PHONE 

DELTA COMPUTER & DISK DRIVES PHONE 

TARBELL COMPUTERS & DISK DRIVES PHONE 

INTERTUBE II SMART TERMINAL 995 725 

ZENITH·HEATH SMART TERMINAL Z·19 A& T 795 


ZENITH COMPUTER·TERMINAL·DISK Z·89 2595 2195 

CAT NOVATION MODEM 179 169 

MICRDTEK PRINTER 795 725 

AXIOM PRINTER 795 695 

ANAOEX PRINTER 995 865 

NEC PRINTER Fast Typewriter Quality 2915 2799 

SECRETARY WORD PROCESSOR The Busti 85 71 

TEXTWRITER Ill Book Writing Program 125 112 

GOFAST NORTH STAR BASIC Speeder Upper 79 71 

POS Super Z·BO ASSEMBLER & More 99 89 

COMPILER FOR NORTH STAR $150 wlPDS & HOS 90 

EZ·BO MACHINE LANGUAGE TUTORIAL $25 HOS 40 

EZ·CODER Translates English to BASIC 79 71 

ECOSOFT FULL ACCOUNTING PKG 350 315 

DATABASE, THE SOURCE 90, CROSS ASSEMBLERS-CALL 

BOX OF DISKITTES 29 IN PLASTIC CASE 30 

Which Computers are BEST? BROCHURE . ....... .. .. FREE 

North Star Documentation refundable wlHRZ 20 

ORDER? or more COMPUTERS . . . BIGCER DISCOUNTS 


FACTORY ASSE.MBLED & FACTORY WARRANTY 


AMERICAN 

SQUARE COMPUTERS 


KIVETT DR • JAMESTOWN NC 27282 

(919)-889-4577 
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Listing 6: The BEGIN .. . UNTIL loop. This loop takes one argument, a truth value, 
usually computed within the loop, at the end. If it is false (0) , control branches back to 
the corresponding BEGIN ; if the value is true (nonzero), the loop ends, and control 
transfers to the next word in tl1e program. (See figure 4.) 

Note that the test of the v alue on top of the stack occurs at the end of the body of the 
loop; this guarantees that the body of the loop will be executed at least once. 

The word = removes the top two numbers from the stack and returns a truth value 
of 1 if they are equal, 0 othe1wise. In this example, the index stays on the stack and is 
duplicated before each use. The DROP at the end throws away the top stack value; this 
prevents the used index from ch4ttering the stack. 

The warning m essage "10CUBES ISN'T UNIQUE" notifies us that the same name has 
already been defined . Th e only penalty for reusing a name is that the former definition 
becom es inaccessible for the rest of the program. Therefore, you do not have to 
remember a list of reserved words in FORTH: if you do not know about a name or have 
forgotten about it, you probably were not planning to use it anyway. But, in case of a 
mistake, the bad definition can be deleted with a FORGET operation, or the source code 
can be changed on disk. 

/Some versions of FORTH use BEGIN . .. END instead of 
BEGIN ... UNTIL . ... GW/ 

lOCUBES ( ->. SAME , USING ' UNTIL' LOOP) lOCUBES ISN'T UNIQUE 
0 ! !N lTIAL VALUE OF INDEX)
BEG IN _ STAR T LOOP)

CR OUP . DUP CUBE . ( PRINT A # AND ITS CUBE) 
l + INCREMENT 
DUP 10 = TE ST FOR INDEX=lO 

UNTI L END OF LOOP 
ORDP THROW AWAY USED INDEX) 
· OK 

lOcUnES_ __o_o 
l 1 

2 8 

3 27 

4 64 

5 125 

6 216 

7 343 

8 512 

9 729 OK 


Listing 7: Th e BEGIN .. . WHILE .. . REPEAT loop. This looping structure tests the 
v alue on top of the stack at the beginning of the loop; because of this, this loop can ex
ecute 0 times. REPEAT causes an unconditional branch back to BEGIN , and WHILE 
branches out of the loop (just beyond REPEAT) if the truth-value which it finds on top 
o f the stack is false (ie: O) ; see figure 5 . 

All of these looping and conditional branching structures can be nested within each 
o ther to any practical depth . Any mismatching can be detected at compile time. Most 
FORTH systems allow these structures only inside colon definitions; they cannot be 
execu ted directly from the terminal. 

/Some versions of FORTH use: BEGIN ... IF .. . WHILE or 
WHILE .. . PERFORM ... PEND instead of BEGIN ... WHILE ... REPEAT .. .. GWJ 

JOCUBES ( ->. SAME. US ING ' WHILE ' LOOP) l OCUBES ISN'T UNIQUE 
0 ( IN ITIAL VALUE OF INDEX) 
BEG IN 
~ 10 < ( LOOP TEST)
WH ILE 

PR INT A # ANO I TS CUBE 

l + 


~DUP 

REPEAT 

liifcip-- THROWAWAY USED INDEX) 

. OK 

lOCUBES 
0 0 
1 1 

2 8 

3 27 

4 64 

5 125 

6 216 

7 343 

8 512 

9 729 OK 




MPI 
MODEL 88T 

IMPACT 
MATRIX 
PRINTER 

The first of a series of new. full-capability. low cost. high 
performance printers designed by MPI to meet the 
requirements of the general use computer morket  hobbyist 
or professional. 

SPECIFICATIONS 
• Impact B1directionol 
• 7x7 Doi Molnx 
• 100 Choroclers Per Second 
• 80 . 96 ond 132 Column 
• 10 Lines Per Second 
• Troclor and Friction Feed 
• Normal Poper· Roll. Fon-fold or 

Cut Sheets 

• 115/230VAC ±10 %. 50/60 Hz 
• 96 ASCII Upper and Lower 
• RS232C. 20 mo Currenl Loop 
• 110-1200 BAUD 
• 2 Line Buffer. 

l or 2 K Optional 
• Centronics Parallel 
• 4l x27x 16 cm; 7 Kg 

Sigma International, Inc. is master international distributor 
for MPI and seeks deolers/distributors worldwide. Please 
write us on your letterheod a t the following address: 

SIGMA INTERNATIONAL, INC. 
P.O.Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165·745 Sigma Coble : SIGMAS 

• Simple Design 

• Simple Maintenance 

• Simple Interfacing to: 
- Apple 
- Pet 
- TRS-80 
- Exidy 
-OSI 

LRC 
EATON 
MODEL 7000+ 
IMPACT PRINTER 

The 7000+ was designed to provide the per
sonal computer user with an inexpensive. yet 
reliable printer. Take a look - you won't regret it! 

• Impact Unid irectional 
• 1.25 LPS: 50 CPS 
• 40 or 64 Column 
• 5 x 7 Dot Motnx 

SPECIFICATIONS 
• Stondord Poper Rolls 
• 100 Million Character Printheod 

Life (minimum) 
• 6 LPI Line Spocrng 

Substantial Dealer Discounts ore Available. 
OEM inquiries are invited. Please contact: 

SIGMA INTERNATIONAL, INC. 
P.O. Box 11\8 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165·745 Sigma Cable: SIGMAS 

IMPACT DATA 
MODEL 801 

THE HEAVY DUTY WORKHORSE 
AT THE 

AFFORDABLE PRICE. 

••
• 7 x 7 Impact Dot Matrix 
• 132 CPS (mox.) 
• 96 Chorocter Upper/Lower 

ASCII 
• 8 0 1n. (20.3 cm) Line Length 
• 80 or 96 Columns 
• 6 LPI Line Spacing 
• Trac tor or Fric tion Feed 
• 127 Chorocter Buffer - 2 K Opt1onol 
• Feed ot 50 LPM Printing - 560 LPM Slewing 
• Continuous Loop Ribbon with Re-inking Roller - 5 Million Choroc le r 

Li fe 
• Poper is Stondord Fon-fold. Multi-copy Computer Forms up to 

9-5/8" (24.45 cm) 
• 8-bll Porolle l (Centronics Compatible). RS232 o r 20 mo. Cunenl 

Loop Interfaces. 110/1200 BAUD. Switch Selectable 
• 115 VAC. 3A. 60 Hz. or 220 VAC. l.5A. 50 Hz 
• 12"H x 18"W x 14.. D (JO x 45 x 35 cm) 

High Quality • High Technology • Low Price 
Substantial Dealer /Distributor 

Discounts Available 

SIGMA INTERNATIONAL, INC. 
P.O. Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165·745 Sigma Cable: SIGMAS 
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I + ENDING V~ALUEBEGINNING VALUE 
OF LOOP VARIABLE OF LOOP VARI ABLE 

l r--------.., 
L B I DO / : BODY OF LOOP ; WITH IN 

I I LOOP, FORTH WORD"I" 

I A B C I HAS VALUE OF LOOP 


: LOOP I
.-------:-L-_••_______ _J 

LOOP VARIABLE, I, IS INCREMENTED ; 
IF I< L, CONTROL TRANSFERS TO "DO"; 
IF I ?; L, CONTROL TRANSFERS TO FIRST 
WORD AFTER "LOOP" 

la l 

.---------------,
I BEGINNING VALUE OF LOOP IS I 


cb...,•1-------tl ON TOP OF STACK; l + ENDING I
I VALUE OF LOOP IS NEXT-TO·TOP I 


L~~~~---------_J,----, 
I I
A 

I I 

I I i Wi"T;!NBODYOFLOoP.-1 


i---; FORTH WORD "l"•B,B+l, I
I I !LB+2 0 · · L-l

I I ----------~ 


I I 

I I 

I I 

I I 

I I
L __ __ _J 

TRUE 

(bl 

Figure 3: A11 explanation of the DO ... LOOP construct. As shown in figure Ja , the top 
number on tl1e stack is taken to be the lower limit of the loop variable, 1. and the next
to-top number on the stack is the upper limit of the loop variable + 1. The body of the 
loop is shaded, and the loop variable is incre111ented and tested after the body of the 
loop is executed . Figure Jb gives the equivalent construct in conventional flowchart 
notation. 

F
! 

BODY OF LOOP ; AT ENO, 

LEAVES TRUTH .VALUE,N, 

ON TOP OF STACK 


r--- ---~ 

I


I BEGIN I 


A B C : 

!UNTIL I 

LN ~~~;;;-:~~--J 

IF N•O, CONTROL TRANSFERS TO "BEGIN ' ; 


IF N~O, CONTROL TRANSFERS TO FIRST WORD 

AFTER "UNTIL" 


(al 

A 

r~~H~-;~~:-i 


L 

t""I~ THE TRUTH VALUE , I 

~ N,IS ON TOP OF I 


I STACK I 
_______ _J 

FALSE (• 0) 

(bl 

Figure 4: An explanation of tile 
BEGIN ... UNTIL construct. As sliown in 
figure 4a. the body of t/1e loop (shaded) is 
repeated only if the value on top of the 
stack when the word UNTIL is reached is 
false . Figure 4b gives the equivalent con
struct in conventional flowchart notation. 

.~~~·. 

·~ ]'*'1 

CORPORATION 
Suite 14 Ft. Worth . Texas 76133 1817) 294-2510 

Cf' M l '\. .t rt lll •\ l t'•l!dll•Otlll.t1l 11 t 0:1q1t,1I Rtte~•C ll C:t 1 U 
IRS llt •' ol ''ll''lr: •l'd h ...011:"'» • • I A;, O•• ill>C:~ 
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Hard dislc and hardtapeMcontrol 

Up to 2400 Megabytes of 
hard disk control for the 
S-100 bus. 
Konon's SMC- l 00 interfaces S- loo bus micro 
computers with oll hard disk drives having the 
Industry Standard SMD Interface. It is available 
with software drivers for most popular operating 
systems . Each SMC-100 controls up to 4 drives 
ranging from 8 to 600 megabytes per drive, 
including most "Winchester" drives -- such as 
Kennedy, Control Doto, Fujitsu, Calcomp, 
Microdata, Memorex, Ampex, and others. 

SMC-100 is a sophisticated, reliable system 
for transferring doto ot fast 6 to l O megahertz 
rates with onboard sector buffering, sector 
interleaving, and OMA. 

SMC-1 OO's low cost-per-megabyte 
advanced technology keeps your micro computer 
system micro-priced. Excellent quantity discounts 
are available. 

Konan's HARDTAPE™ 

subsystem ... very low cost 

tape and/or hard disk 

Winchester ~ackup and more. 

Konan's new DAT-100 Single Board Controller 
interfaces withal 71h megabyte (unformatted) 
cartridge tape drive as well as the Marksman 
Winchester disk drive by Century Data . 

The DAT-100 "hardtape" system is the only 
logical way to provide backup for "Winchester" 
type hard disk systems. (Yields complete hard 
disk backup with data verification in 20-25 
minutes.) 

Konan's HARDTAPETM subsystem is 
available off the shelf as a complete tape and 
disk mass storage system or an inexpensive tape 
and I or disk subsystem . 

Konon controllers and 
subsystems support most 
popular software packages 
including FAMOS™, CP/M® 
version 2.X, and MP/M. 
Konon, first (and still the leader) in high
reliabil ity tape and disk mass storage devices, 
offers OEM's, dealers and other users continuing 
diagnostic support and strong warranties. Usual 
delivery is off the shelf to 30 days with complete 
subsystems on hand for immediate delivery. 

Call Konon's TOLL FREE ORDER LINE today: 

800-528-4563 
Or write to Bob L. Gramley 


Konon Corporation, 1448 N. 27th Avenue 

Phoenix, Al. 85009. TWX/TELEX 9109511552 


CP I M' is a registered trade name of Digital Research , 
FAMOSlM is a trade name of MVT Micro Computer Systems . 
HARDTAPE™ is o trade name of Konon Corporation . 
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--

APPLE HOR 
APPLEilPLUS 

Shipped direct to you!

s99900 

(Plus Shipping) 

We have orchard fresh Apple 
products ready to ship. Immedi
ate delivery. Send cash or 
cashiers check for quick ship
ment. Orders w ith personal 
checks shipped after bank 
clearance. 

16K UNITS ...... $899 
32K UNITS .. .... $999 
48K UNITS . .... $1099 
Apple Disk Drive $550 
Pascal Language Card 

$450 
Above plus $20 shipping charge. 
IMPORTANT - No shipments made with
in the state of Illinois. 

MIGHTY MICROS 
P.O. BOX 11375 

CHICAGO, IL 60611_........
e • I • •• 

Enclosed$__________ I 
For _ ________Via U.P.S. I 
Ship to: ___________ I 
Name____________ I 
Address-,-,--=-=-=--------

!No P.O. Boxes-Street Address Only) I 
City_____________ I 

L:t:. - - - :. - ;.J 
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Listing 8: An example of FORTH looping. A practical use of FORTH's structured loop
ing is this terminal output handler. This example is for a PDP-11; an example for other 
computers would be similar. Address 177564 (octal) is the output status register of the 
console terminal; bit 7 of this address is set when the device is ready to receive a 
character. The ASCII code for the output character can then be placed in address 
177566 (the data buffer register). 

The FORTH word @ (pronounced fetch) does the work of PEEK in BASIC; it treats 
the number on top of the stack as an address and replaces it with the contents of that ad
dress word . AND does a "bitwise" boolean AND operation. So 
{ 177564 @ 200 AND } indicates true (nonzero) only if bit 7 of the status register is 
set. Until then, the BEGIN .. . UNTIL loop does a waiting loop ending on the above 
condition. When the device is ready, the argument that was given to TERMINAL-OUT 
(the ASCII character to be written) is still on top of the stack. { ! } (pronounced store) 
stores the word that is second on the stack into the address that is on top of the stack; 
so { 177566 ! } transmits the character to the terminal data buffer register, from 
which it will be written onto the terminal by the hardware of the PDP-11 system. 

The FORTH word ASC/l-TEST was written to test the TERMINAL-OUT word. It 
transmits ASC/l values for all of the printable character set. 

Listing 9 shows the same device handler, only written in machine-language code with 
a FORTH assembler. 

OK 
nnRL OK 

TERMINAL-OUT ( CHAR -) • TER"INRL OUT PUT HANDLER! PDP-il l 
BEGJU 1?7564 @200 AND UNTIL ( WR IT TILL POR T READYI 
177566 1 ( TRANSHlT THE CHARACTER > 

J_ OK 
HS Cl!-TEST C-> . TEST HANDLER - PRI NT CHARACTER SET I 
17? 40 CTRANSMIT ASCII BLANK THROUGH '•'l 
DO I JER~INAL-OUJ LOOP ( OU TPU T THE CHARACTERS> 

]EC! MRL OK 
ASCII-TEST 1•ti%&'C!• + 1 -, 1 0i23456?99:1( = ) '@ABCDEFGH IJ KLMNOPQRSTUUWXYZ[ \ ] A _'A~cn 

EFG HIJKLMNGPQ RSTU UMXYZ( i }• OK 

Listing 9: FORTH words defined by machine-language subroutines, for PDP-11 and for 
8080 processors. The operation TERMINAL-OUT-2 behaves exactly the same as 
TERMINAL-OUT defined in listing 8, but it is written in assembly language. FORTH 
assemblers use postfix notation, so address-mode symbols and operation codes (instruc
tion mnemonics) follow their operands, unlike conventional assemblers. In the PDP-11 
example (listing 9a), { 177564 200 # BIT, } in line 2 assembles a "bit test" instruction 
that does a logical AND between address 177564 and the literal 200 ( # indicates literal), 
setting condition codes. { UNTIL, } assembles a conditional branch back to the cor
responding { BEGIN, }. The commas are part of the operation names, not punctua
tion. The word NE tells the { UNTIL, } what kind of conditional branch to assemble. 
Therearealso{ IF, } .. . { THEN, }and{ IF,}.. . { ELSE,} ... { THEN. }operations: 
all these code-level structures can be nested. 

In the 8080 example (listing 9b) , the machine-language subroutine sets up a call to the 
character-outpu t routine in the North Star disk operating system. In contrast, the 
PDP-11 example outputs directly to the hardware without using any software outside of 
FORTH. Either approacli could be used on either machine, of course, and each has its 
own advantages. 

The word CODE , like { : } (colon , introduced in listing 3), creates a new definition 
in FORTH's dictionary for the word following it. CODE also sets the number base (to 
octal for PDP-11 and to hexadecimal for 8080). saving the original number base, which 
is later restored by { C; }. CODE also changes the vocabulary, w hich allows the same 
names to have different meanings in the assembler and in the rest of FORTH without 
confusion. Users can create their own vocabularies and subvocabularies to keep dif
ferent application libraries separate. 

Many FORTH programmers never need to write machine-language subroutines, so 
they do not need to use an assembler. FORTH assemblers have an unfamiliar postfix 
notation, but th ey l1ave the advantage of giving immediate feedback. You know right 
away whether an operation works, with no wait for assembly passes , linking passes, 
and file handling. This interactive assembly greatly speeds program development and 
allows more thorough testing. 

Listing 9 continued on page 122 



''YOU'RE TALKING OUR LANGUAGE: 

PL/1.ao:'' 


New PL/1·80 from Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 

PL/1-80 is the biggest 
news for smal I system 
users and OEMs since we 
introduced CP/ M® and 
MP/M. PL/1 -80 is ANSI 's 
General Purpose Subset of 
full PL/I, tailored into a 
languagefor8080,8085 
and Z80 users who expect 
the software revo lution 
they've seen in hardware 
- better results at lower 
cost. PL/1 -80 works harder 
than any other general 
purpose language for 
business, science, re
search and education. 

The PL/1-80 software 
package incl udes a na
t ive code compiler, com
p rehensive subroutine 
library, linkage ed itor and 
relocating macro assem 
bler. And it's backed by 
our CP/M and MP/M 
operating systems. 

Best of a 11, the complete 
PL/1-80 system disk
ette and documenta· 
tion costs iust $500. 
PL/1-80: There's no 
better way to get b ig 
machi ne results from your 
8-bit processor. 

Single-and Multi·User Operating SysteMs 
That Set Industry Standards. 
CP/M is the industry 
standard operating 
system for small ma· 
chines. With thousands 
of users throughout the 
world , it's the most popu 
lar and w idely used . It's 
the original , hardware
independent 'bus' for 
users working with a 
broad array of lan 
guages, word-processing 
and applications 
software avai lable from 
scores of suppliers at 
affordable prices . 

Now we've made a great 
CP/M even better. CP/M 
2 .2 is the latest release of 
the efficient, rel iable sys
tem that's truly un iversal, 
able to manage virtually 
any 8080, 8085 or Z80 
micro and its floppy or 
hard-disk subsystems . 
Named to the 1979 
Dotopro Software Honor 
Rol l, CP/M comes on a 
d iskette with its own 
operating manua l, for 
just $150 in unit 
quantity. 

MP/M provides big
computer power at 
small-computer cost. It 
provides mu lti-termi nal 
access with multi 
programm ing at each 
terminal. And it's CP/M 
compati ble, so you con 
run many programming 
languages, appl icat ions 
packages and develop
ment software on your 
system . 

Check these advanced 
capabil ities. Run editors, 
translators, word proces
sors and background 
print spoolers simulta
neously. Use MP/M's 
real-time facilities to 
monitor on assembly li ne 
and schedule programs 
automati ca lly, or control 
a network of micros. Even 
write your own system 
processes for operation 
under MP/M . The pos
sibi lities are endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 

Utlllties That Work 
For You. 
Use our utilities. Thousands 
do. They're designed to make 
your small system work extra 
hard, yet they cost surpr isingly 
litt le.: 

• 	 MAC"• (Macro 
A ssembler)- $90. 

• 	 SID™ (Symbolic Instruction 

Debugger)-$75. 

• 	 ZSID™ (ZBO Symbolic Instruc
tion Debugger}-$ ! 00. 

• 	 TEX (Text Formatter)- $ 7 5 , 

• 	 DESPOOLru (Bockground Print 
Utility)- $50. 

A ll ore supplied on a d iskette, 
w ith operal ing manual. 

Digital Research 
P.O. Box 579 
801 lighthouse Avenue 
Paci fic Grove , CA 93950 
408 649-3896 
TWX 910 360 5001 
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CP/M® 

SOFTWARE 


8080 Emulator 
RAID is a software-based system rivaling 
hardware emulators costing thousands of 
dollars. RAID is absolutely the most ad
vanced and sophisticated debugging sys
tem ever developed for a computer. Fully 
symbolic, including labels, operands and 
op-code mnemonics, RAID combines 
real-time and emulation modes in a single 
package. Tracing by prime path, indi
vidual instructions, subroutines and 
breakpoints is supported. Special feature 
allows emulation and real-time modes to 
function together for high speed emula· 
lions. Other features include memory 
search fac il ities, disk access by track and 
sector, single-step, multi-step, block 
move, user-selectable radix , etc. Over 70 
commands In all. Requires 24K min . 
CP/M"'' system. 

Raid . ..... .. ....... . .. . .... ... .. .. ..$195 

Manual only . . .............. ..... . . . . S 25 


ISIS 1 Conversion 
1818' to CP/M ® conversion utilities permit 
CP/M® users to read or write files to or 
·from an ISIS' diskette. The package con
sists of three utility programs that read, 
write and display the 1818' directory. 

ISIS ' - CP/M UtlllUes .. . . ... ... . . . . . . $160 

Manual only .. . . .... . .. . ... .... . .. . ..$ 5 


Floating Point Package 
'FPP' is a set of 8080 assembly language 
subroutines that provide 12 digit BCD 
arithmetic functions tor add, subtract, 
multiply, and divide . BCD arithmetic 
means no conversion errors and minimal 
conversion time. Source code is supplied 
on standard 8" diskette. 

FPP on CP/M~ diskette ... . . . .... . .. ,$200 

FPP on ISIS' diskette .. .. . . ..........$200 

Manual only .............. . . ....... . . $ 10 


.'1$15 Is a trademark of Intel Corporation. 
'CP/M ~ is a registered lrademark of Digital Re
search. 

@F 
586 Shades Crest Road 
Birmingham, Al. 

Send check or money order to: 
P.O. Box 3373 A 
Birmingham, Al. 35205 
Phone: 205 933-1659 

Listing 9 continued: 

Collectively , { : } and CODE are called defining words because they are used to 
create new FORTH words. There are several other such functions in FORTH, and users 
can also define their own types of defining words, creating new data types or operation 
types; see listing 10. 

CODE TERMINAL-OUT-2 ( CHAR -> . T ER~l~AL OUTPUT HANDLER1 PDP-li ) OK 
BEGJN1 171564 200 I BIT, NE UNT!Li ( WAI T TI LL PORT READ Y! OK 
s )+ 177566 nov, ( POP FORTH STACK INTO DATA REG !STERi OK 
NEXT1 ( A 2-INSTRUCT!ON ~ACRO TO CONTINUE FORTH EXECUTION) OK 
Ci < GET OUT OF THE FORTH ASSEM BLER > OK 

OCTAL OK 
ASCII-TEST-2 ( -) , PRINT ASCII CHARAC TER SET I 

1177 40 CASCII BLANK THROUGH ~ 1 l 
DO I TERH!NR L-OU T-2 LOOP ( OUTPUT THE CHARACTERS ) 

_j_ OK 
UCI~AL OK 

1ASCII-TEST-2 ! ' #S%l' (l *+1-. 10 i23456789:;<= >? @R~CDEFGH !JKLH~ OPQ RSTUU~KYZl \ J A _ ~ i 
CDEFGHIJKLHNOPIRSTUVWXTZC : >- OK 
~SCl!-TEST !' t$%C' Cl*+ ,-, 1 0i23456789:l ( = ) ?@ABCDEFGHIJKL~NOPQRSTUU~XYZl\J A_' R BCD 
EFGHIJ KLMNOPQRsruvw x rz< : > ~ OK 

n CON'i'l'ANT DEV ( DEVIC E NO F'OR NORTHSTA!l DOS l OK 
200D CO NllTAN'r COUT ( NORTHS1'AR DOS CHA R OU'!' JUMP POI NT ) OK 
CODE TERM I NAL- OUT - 2 ( CH AR- > . 8080 WITH NORTH STAR DOS ) OK 

II POP ( CHA RACTE R 15 ON STACK , POP TO HL ) OK 
B PUSH ( AC l S INSTRUCTl ON POI NTER , SAV R IT ) OK 
L B MDV ( DOS EXPECTS CHAR I N B REGI STRR l OK 
DEV A MV l I AND DEV I CE NUMBr::ll IN ACCUMUL A'l'OR I OK 
COUT CALL B POP NEXT JMP C ; ( DO I T AND CO NTI NUE I OK 

Listing 10: User-defined data types . Because this example is longer, it was not typed in 
directly like the others, but was stored on disk with an editor (the editor session is not 
shown here). This example is contained in hvo disk screens, each of which is a v irtual 
block of 102'1 b.1J les (see lex/). T/1 e co111111a11ds { 58 LIST ) imd { 59 LIST } print t!rese 
screens. Tlw lin e 1111111be1s (0 tlm1 15) are 11 0 1 µart of tire µrogra111 a11d are used only by 
the rdito1·. 

This example aeates table-lookup sine and cosine routines for integer-degree 
arguments . The results are accurate enough for most graphics applications, making this 
situation cm example of tlie versatility of FORTH, even without floating-point routines. 

The definitio11 of TABLE creates a 11ew data type. When TABLE is executed, it creates 
a new table of numbers taken from the stack; the number on top of the stack tells how 
many items there are in the table. In this case, { 91 TABLE S/NTABLE J creates a 
table called SINTABLE with ninety-one entries; t/iese entries are the values of the sine of 
0° thrn 90 °, multiplied by 10,000 so that they can be expressed as integers. SI NTABLE 
gives the sine (scaled by 10,000) of 0° thru 90 ° degrees; SIN does the same, except that 
its argument can be any number of degrees (from -32, 768 to 32, 767). 

111cidentally, few FORTH programs use as much depth of stack as this one. The 
system used for listings 1 thru 7 limits the stack depth in order to use "page O" memory 
for speed, so t/1is example would have to be modified to run on it. 

Th e <BU/LOS . . . DOES> construct, whicl1 creates the new data type, is one of the 
1nost advanced concep ts of FORTH. Briefly, the <BU/LOS part is executed when 
S/NTABLE is defined; that is, it creates tlie table . Tlie DOES> part defines what liap
pens when SINTABLE is executed. Once TABLE lias been defined, any number of 
tables of varying le11gtlz can be declared using the word. Similar definitions can create 
special-purpose arrays such as word, byte, or bit arrays, user-defined record structures 
or otlier data objects, or user-defined classes of operations. {An excellent explanation of 
the words <BU/LOS and DOES> is given in Kim Harris' article "FORTH 
Extensibility, " also in this issue ....GW/ 

OK 

18 ll ST 

:)CR fi 58 

0 ( TRIG LOOKUP ROUT!ffES - WITH SINE •10000 l~~LE) 
i TAFLE < , ,, N-> • CREATE 'TABLE' DATA TYPE.) 
2 <BUILDS 0 DO , LOOP ( COMPILE NELE"ENTS) 
3 DOES> SWAP 2 * i @ < EXECUTE TAiLE LOOKUP) 
4 

Listing 10 continued on page 124 
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The VP-111 hobby computer:

Start programming for only $99. 


New!VP-111 $99 
Microcomputer .... 
Assembled* and tested. 
Features: 
• RCA 1802 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 512 Byte ROM operating system. 
• CHIP-8 interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface-100 Bytes/sec. 
• Instruction Manual with 5 video game 
listings, schematics, CHIP-8, much morel 
Ideal tor low-cost control appl ications. 
Expandable to full VP-711 capability with 
VP -1 14 Kit. 
'User need only connect cables (included), a 
5-volt power supply and speaker. 

Please send me the items mdicaled. 
D VP-111 New low cost Microcompu1er 

(See description above) . . . . . . . . $ 99 
D VP-114 Expansion Kit lor VP-111-lncludes 

JK RAM. I /O Port and connectors $ 76 
D VP-711 The original VIP Microcomputer 

(See description above) . . . . . . . . $199 
D VP-44 	 RAM On-Board Expansion Kit-Four 

2114 RAM ICs. Expands VP-711 
memory 10 4K Bytes . . . . . . . . . . . $ 36 

D VP-590 Color Board-Adds color. Four 
background and e1ghl 
loreground co lors . . . . . . . . . . . . . $ 69 

D VP-595 Simple Sound Board - Provides 
256 programmable lrequencies. For 
simple music or sound effecls. 
Includes speaker . . . . . . . . . . . . . . $ 30 

D VP-550 Super Sound Board-Turns 
VP-11 117 11 1nlo a music synlhesizer• 
Two ondepend en1 sound channels. 
Ou1puts 10 audio . . . . . . . . . . . . . . $ 49 

D VP-551 	 4-Channel Super Sound- Includes 
VP-576 and demo casselle. Requires 
VP-550 and 4K RAM . . . .. .. . .. . $ 74 

D VP-570 Memory Expansion Board 
Plug- 1n 4K RAM memory . . . . . . . $ 95 

D VP-580 Auxi liary Keypad-Adds two-player 
1nteract1ve capabilily. Conn eels 
lo VP- 590 or VP-585 . .. . . . . .. . . $ 20 

D VP-585 Keypad Inter lace Board-lnlerlaces 
lwo VP-580 Auxil iary Keypads 
to VP -11 \ /711 . . . . . . . .. .. .. . .. $ 15 

D VP-560 	EPROM Board - lnlerfaces lwo 
2716EPROMStoVP- 111 / 711 . . $ 34 

Circle 80 on inquiry card. 
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D VP-565 	EPROM Programmer Board 
Programs 2716 EPROMs. 
Wilh soflware . . . . . . . . . . . . . . . . . $ 99 

D VP·575 Expansion Board-Provides 4 
butlered and one unbulfered 
expansion sockels . . . . . . . . . . .. $ 59 

D VP-576 Two-Board Expander-Al lows 
use ol 2 Accessory Boards in either 
I / O or Expansion Sockel . . . . . . . $ 20 

D VP-700 Tiny BASIC ROM Board- BASIC 
code s1ored in 4K ol ROM . . . . . . $ 39 

D VP-701 Ftoa1ing poinl BASIC for 
VP-71 t on cassetle. Reqwres 16K 
Bytes RAM (avail. 7 / 80) . . . . . . . . $ 49 

D VP-710 Game Manual - Listing for 16 
exciling games .. . . . .. . . . .. . .. $ 10 

D VP-720 Game Manual-II -More games .. $ 15 

Enclosed is $__ for items checked plus shipping &handling charge of $3.00. 

Add your state and local taxes $ __Total enclosed$. ___ 

I enclose D check or D money order. Or charge my D VISA D Master Charge. 

Credit card account No. 

Master Charge Interbank No. Expiration date ______ 
Signature (required for credit orders}: 
Name (please type or print} : 
Street address: City:___ _ 
State & Zip: Telephone:( 
Make checks payable to RCA Corp. Prices and specifications are subject lo change without notice. 

BITE AuguSI 1980 123 

Newlowprice! $199 
VP-711, only.......... . • 
Completely assembled 
and tested. 
All the features of the VP-111 plus: 
• A total of 2K Bytes static RAM. 
• Power supply. 
• 8 Bit input port. 
• 8 Bit output port. 
• 1/0 port connector. 
• System expansion connector. 
• Built-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• Instruction Manual- 20 video game 
listings, schematics, much more. 
• User's Guide- operating instructions 
and CHIP-8 for the beginner. 
• RCA 1802 User's Manual (MPM
201 B}-complete 1802 reference guide. 

ncn 

ASCII keyboards. 

D VP-601 	 Keyboard- 128-character ASCII 
encoded alphanumeric 8-bit parallel 
outpu1 . . . . . . . . . . . . . . . . . . . . . . . $ 69 

D VP-606 Keyboard-Same as VP-601 . 
Asynchronous serial oulpul . . . . . $ 99 

D VP-611 Keyboard-Same as VP-601 plus 
16-key numeric keypad . . . . . . . . $ 89 

D VP-616 Keyboard- Same as VP-606 plus 
16-key numeric keypad . . . . . . . . $119 

0 VP-620 Cable-Connects VP-601 / 6\ \ 10 
VP-1111711 . .... . . . ... .. ... .. $ 20 

D VP-623 Cable-Unlerminaled lor 
VP-601 / 611 . . . .. . .. . . . . . . . . . . $ 20 

D VP-626 Connector-Male "O'" mates lo 
VP-606 / 616 . . . . .. . . .. . . . .. . . . $ 7 

Add computer power a 
board at a time. 
With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 
Built around an RCA COSMAC micro
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 
Send the coupon now ... 
Complete the coupon below and mail to: 
RCA Microcomputer Customer SeNice, 
New Holland Ave., Lancaster, PA 17604. 
Or call toll free (800) 233-0094 
to place your Master Charge or VISA 
credit card order. In Pennsylvania, 
call (717) 397-7661 , extension 3179. 



)I\. PERSONAL 
ATARI® COMPUTER 

SYSTEMS 

ATARI® 800™ 
Comaany O 

List $1080 

ONLv$849 

~ ~ ..... .. .. . -
°'"".. o 11.-. 1. ..i. . &. .M -L c. r 't:: ~ -

- "" I. ., I Q. •l ~ ,.. .. • "~ ... 

- I • c: ~ • 4 '1 ir ' ' A • 

ATARI® 400™, List $630 
OUR PRICE ONLY $499 

820 PRINTER, List $599.95 .. .... .... $499 
810 DISK DRIVE, List $699.95 ... ... . $589 

• Extended BASIC Language Cati for Price 
• Advance Graphics 
• CRT Built -In Display 
• Magnetic Tape Cartridge for Storage 

CALCULATORS BY 

HEWLETT,PACKARD 

HP-41C Calculator, " A System" .. . $289.95 
HP-32E Scientific w / Statistics ... $ 53.95 
HP-33C Scientific Programmable ... 99.95 
HP-34C Advanced Scientific 
Programmable .. . . . ... . ........ 123.95 

HP-37E Business Calculator . .. .. . . 58.95 
HP-67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering . ... ..... 298.95 

HP-97 Desktop w/Built-in Printer .. 579.95 

APPLE ti, 16K, List $1195 ....... .. . . $ 989 

32K, List $1395 . ... .. . ..... .. . . ... . $1169 

48K ........ . .. . . . .. . .. . . .. . . ... .. . 1259 


COMMODORE PET . ..... . Call for Prices 

Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 

ftvrsonal 
r~computvr 

systems 

Listing IO continued 

5 10000 9998 9994 99S6 9976 9962 9945 9925 9903 9877 
6 9848 9816 9781 9744 9703 9659 9613 9563 9511 9455 
7 9397 9336 9272 9205 9135 9063 8988 8910 8829 8746 
8 8660 8572 8480 8387 8290 8192 8090 7986 7880 77 71 
9 7660 7547 7431 7314 7193 7071 6947 6820 6691 6561 

10 "6428 6293 6157 6018 5878 5736 5592 5446 5299 5150 
11 5000 4848 4695 4540 4384 4226 4067 3907 3746 3584 
12 3420 3256 3090 2924 2756 2588 2419 2250 2079 1908 
13 1736 1564 1392 1219 1045 0872 0698 0523 0349 0175 
14 0000 ( 91 ELE"ENTS OF TABLE PLACED ON STACKl 
15 91 TABLE SINTRBLE ( RETURNS SINEi 0-90 DEGREES ONLY)
OK 

SGR ~ S9 

0 ( SINE RND COSINE TRBLE-LOOPUP ROUTINES> 

1 : SiBO ( H -> N • RETURNS SINE, Q-180 DEGREES ) 

2 DUP 90 > ( IF GREATER THAN 90 DEGREES 1l 

3 IF !80 SM RP - ENDIF ( SUBTRACT FRO" 18 0) 

4 SINTABLE ( THEN TAKE SINE) 

5 

6 : SIN ( N -> SINE. RETURN SINE OF ANYNUffBER OF DEGREES) 

7 360 "OD ( BRING WITHIN + OR - 360) 

8 DUP O< IF 360 + ENDIF < If NEGATIVE, AD[I 360) 

9 DUP 190 > ( TEST IF GREATER THAN 180) 


10 IF 18 0 - S180 rnrns ( IF S01 SUBTRACT 1301 NEGATE SINE ) 

11 ELSE 5180 ENDIF ( OTHERWISE, STRAIGHTFORWARD) 

12 i 

13: COS< N->C OSINE. I 

14 360 "OD ( PREVENT OVERFL OW NEAR 3217671 

15 90 + SIN i ( COSINE IS SINE WITH 90 DEGREES PHASE SHIFT) 

OK 


GK 
58 LO RD 59 LO AD OK 
I S lH • 0 OK 
e COS • 10000 OK 
~O SIN • 10000 OK 
45 SIN • 7071 OK 
i SIN • i75 OK 
%1 Siii . 175 OK 
1060 SIN . -9848 OK 
10000 SIN . -9848 OK 
iOOOO COS . 1736 OK 
-25281 COS • 1564 OK 
32767 SI N . 1219 OK 
32767 COS . 9925 OK 
-1 SIN . -175 OK 
: SINS CA LE ( NDEGREES -> N . SCAL EBY SINEl 

SIN 10000 *' ( ~ULTIPLY1 TH EN DI U!DE; 32 BITS !N TER~E~IATE J 
i OK 


i0045 SI NSCALE . 70 OK 

10000 45 SI NSCALE . 7071 OK 

300 00 -5 SINSCALE . -2616 OK 


609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 478-6800 

Circ le 81 on inquiry card . 



By Netronlcs 

ASClllBAUDOT, 
STANDALONE 

COMPLETECompu · t. er FORONLY ... 

Terminal s14995 

The Netronics ASCll / BAUDOTComputerTerminaJ Kit isn 
microprocessor-controlled, stand alone keyboard/ terminal 
rcquring no computer memory or sortwarc. 1t allows the use of 
either a 6'tor J2 character by 16 line professional di splay for
mat with selectable baud rate, RS2l2-C or 20 ma. output. full 
cu rsor control and 15 ohm composite video ou1put. 

The keyboard follows the srnndard 1ypcwritcr configura tion 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters . Features include onboard 
rcsulators, selectable parity. shift lock key, alpha lock jumper. 
a drive capability of one TIY lond 1 and 1hc ability to mate 
direcrly with almos1 any computer, including the new Ex 
plorer/BS and ELF products by Nctronics. 

The Computer Terminal requires no I/O mapping and 
Includes I k of memory, character generator, 2 key rollover. 
processor controlled cursor control , parallel ASCII/ BAU DOT 
to serial conversion and serial to video processing- fully 
crystal con1r0Ucd ror superb accuracy. PC boards arc the 
hishest quality glass epoxy for 1he ullimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The heart or the Netronics Computer Terminal is the micro· 

processor-controlled Nmonics Video Display Board (VID) 
which allow5- lhc terminal 10 utilize either a parallel ASCII or 
BAU DOT signal source. The VID converts the parallel data to 
S<rial data which is then formatted to either RS2J2·C or 20 ma. 
current loop outpu1, which c-.an be connected to the serial J/ O 
on your computer or other inierrace, i:e., Modem. 

When connected lo a computer, the compulcr must echo 1he 
characler received. This data is received by the VID which 
processes 1he informal ion, converting to data to video suitable 
to be displayed on a TV s.c't 1using an RF modulator) o r on a 
.,ideo monitor . The VID generates 1hc cursor, horizontal and 
vertical synt pulses and performs the housekeeping relative to 
which charac1cr and where i1 is to be displayed on the screen. 
Video Oulp•I: 1.S P/Pjnto lS ohm(EIA RS-170) •Baud Rare: 
I 10 and JOO ASCII• Ou1puts: RS232-C or 20 ma. current loop 
• ASCII Chlracler Sei: 128 printable cha1acters

GPlbtO~~~LT"f&XOltl·-~~'¥4~1~ 
!•tr.(l'()t+,-.10123456789:;<=>? 

Gil [\]A_ 

'abcdefghijkl~no114lr~t~vwx'l?<:>--1,H UDO'fChoracler Set: A BC DE FG HI J Kl M NOP 
RSTUVWXYZ· ?: •JSf() . ,90/4!$7;2168 • 
Cursor Modes: Home, Backspace, Hori:i.onral Tab, Line Feed, 
Verrical Tab, Carriage Return. Two special cursor sequences 
are pro'.Jidtd for absolute and re/alive X • Y cursor addressing • 
Cursor Conlrol: Erase,, End of line, EraJe of Screen, Form 
Feed, Delelt • lllonllor Operallon: $0 or 60Hl (jumper 
seleclable. 

Conllnental U.S.A. Cr&dlt Card Buyori Outside Connectlcul 

I 

CALL TOLL FREE 800-243-7428 
- To Order From Conneclicut Or For Technical _.,r Assislance. Etc . Call (203) 354-9375 

Netronlcs R&D Ltd., Dept. B-8 
333 Litchfield Road, New Mllrord, CT 06776

I Please send the items checked below-
D N•lronlcs Srond Alon• ASCII Kefboard / Compulor 

• 	 Tenninol Kit, $149.95 plu• SJ .00 postage & handling. 
Oelu.u Scerl Cablnrl for Netronics Keyboard/TermiI D 
nal In Blue/ Black Fini•h. $19.95 plus. S2 .SO postage 
and handling. 

I D Vldto Dtsptoi· Board Kit alone (less keyboard), $89.95 
plus Sl postage & handling.

I D 12" Vld•o Monllor (JO MHz bandwidth) fully assem
bled and tested. StJ9.95 plus $5 po>1agc and handling. 1D Rf lllodulolor KU (to use your TV set for a monitor). 
$8.95 postpaid_ 

I 0 5 amp Powor Supply Klr In Deluxe Steel Cabinet(:t 8VDC @ S amps.. plu s. 6·8 VAC), $39.95 plus S2

I postage & handling. 

I 
Toral Enclosed (Conn . res. ndd s.alcs tax] s.____ _ 
Dy-

Personal Check D Cashiers Check/Money Order
l 

D 
D Visa D MasrorChargo(Dank# ____ J

I Acct.# 
Signature _________-'"'xp. Date ___

I Prinl 
' Nam~-----------------

! 
.Address --------------- 

City__________________ 


State _______ Zip 

- - - D Selld Me MaR lnformallon - - .I 
Circle 82 on inquiry card. 

Start Computing For Just $129.95 Wiih An 
8085-Based Professional Computer Kit 

Explorer/85 
700% compatible with all 8080A and 
8085 software & development tools/ 

No matter what your future computing plans may 
be, Level "A "-at S/29.95-ls your starting point. 

Starting at just S/19.95 for a lntl "A" operating systtm, 
you can now build tht uact compultr you want. Explo,.r/85 
can bt your beginner's systtm, OEM controller, or IBM
formatttd 8" disk small buslntss systtm .. .}'ti you'rt ntvtr 
forced to sptnd a pMny for a component or /tatur1 you don •1 
want and you can upand In small, affordablt steps! 

Now, for just SJ29.9S, you can own lhe first level of a fully 
expandable computer wilh professional capabilities-a com
puter which features the advanced Intel 80B5 cpu, thereby 
giving you immediate access 10 all software and development 
tools /hat exjsr for both tht BOBS and its BOBOA predecessor 
(they are 100¥0 software compatible)-• compulcr which 
rcatures onboard S-IOO bus expansion-plus instant conver
sion to mass storage disk memory with eilher S·l/4 11 diskcues 
or •tandard IBM-formatted 8" dis. ks. 

For juSI Sl29.9S (plus the coSI of a powor supply, keyboard/ 
terminal and RF modula1or, if you don'I have them already), 
Explorer/SS lets you t>cgin compming on a significant level. .. 
applyinR the principles discussed in leading computer maga
zines .. .developing "state of the art" computer solu1ions for 
both the industrial and leisure en.,ironmcnt. 
Level "A" Specifications 
Explorcr/8S's Level " A" system features the advanced Intel 
808S cpu, an 83SS ROM with 2k deluxe monilor/ operating 
system, and an 815S ROM-110-all on a s.inglc motherboard 
with room for RAM/ ROM/ PROM/EPROM and S-100 ex
pansion, plus generous prototyping space. 

(Lenl ..A·~ makes 11 p~rfecl OEM controller for lnduslrlal 
applltaUons and ts anilabl< In a spoclal. Hex Version which 

c•n be programmed using 
th• Nt1ronl<> He• Keypad / 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• 110: provi•io"" for 2S-pin 
(DB25) connector for terminal 

Level "A·· a1 S/19.9$ is a serial 1/0, which can also s.up
rompl~t~ ope.rating system. port a. paper 1apc reader 
perfect for beginners, hob- ... provision for 24-pin DIP 
biests. or industrjal con- socket for hex keyboard/dis
trailer use. play ... casselle lapc recorder in
pul . .. cassette tape recorder output. . . casseue tape: control 
ou1put .. . speaker output. .. LED ou1pu1 indicator on SOD 
(serial output) line ... printer interface (les.s. drivers) ... to1al or 
four 8-bit plu• one 6-bit 110 ports •Crystal Frequency: 6.144 
MHz • Control Swllchcs: reset and user (RST 7.S) 
interrupt. .. additional provisions for RST 5.S, 6.S and TRAP 
interrupts onboard • Counlor/Tlmer: programmable, 14-bit 
blnory • System RAM: 256 bytes located at F800, ideal for 
smeller systems and for use as an isolated stack area in 
~~~d.";,d0~f,~~'t,":::;ci : RAM expandable to 64k via S-IOO bus or 

Systom Monitor (Terminal Vor>lon): 2k bytes of deluxe 

sy>1cm monitor ROM located ar FOOO leaving 0000 free for user 
RAM/ ROM . Feature. include tap< load with labeling ... lapc
dump with labeling . .. examine/change contenls of memory 
... insert data . .. warm Slart . . . examine and change all 
rcgist,rs ... single step with register display al each break point , 
a debugging/ training feature . .. go to cxecution addres.s. . .. 
move blocks. or memory from one location to ano ther. .. fill 
blocks of memory with a constant. .. di•play blocks. of memory 
.. . automatic baud ra1c selection ... variable dis.play line length 
control (l-25S characters./ line) . .. channelized 110 monitor 
rou tine with 8·bit parallel output for high speed prinler .. . 
serial console in and console out channel so 1ha1 monitor can 
communicate with 1/ 0 pores. 

Syslem l\lonllor (Hu Version): Tape load wi th labeling ... 
tape dump with labeling .. .examine/ change contents of mcm 
ory . ·. insert data .· . warm start. . . examine and change all 

'"'N:ir=c;"i;l1rL~!5:'pnr-- - 
333 Lltchlleld Road, New Miiford, CT 06676 

resisters . .. single srcp with register display al each break poinl 
.. .go 10 exccu1ion address. Level "A" in 1he Hex Jler.sion 
makes a pcrfec1 controller for industrial applications and can 
be programmed using the Nc1ronics Hex Keypad/ Display, 

Hex Keypad/Display 
Specifications 
Calcu lator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
typo display which displays full 
nddrcs. plus data as well as 

Hex Keypad/Display. regislcr and sta1us inrorma1ion. 

Level "B" Specifications 
Lcvol"B" provides rhe S-100 signals plus buffcr.s./drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able In 
4k blocks .. .addms decoding for onboard 8k EPROM cxpan· 
sion s.clectablc in 8k blocks ... address and data bus drivers for 
onboard expansion ... wail state gencrarnr (jumper selcc1able). 
to allow 1he use of slower memories . .. 1wo separate S voh 
regulators. 

Level "C" Specifications 
Level ..C" ex.pands Explorer's 
motherboard with a card cage, 
a llowing you to plug up to six 
S· IOO cards. directly into lhe 
motherboard. Doth cage and 

Explorer/8$ with l <I cards are neatly contained inside 
..C..card cage. Explorer 's deluxe s1eel cabine1. 

Level ••c 11 
includes il sheet metal supcrstruclurc, a S-card gold 

plalcd S-100 cxtcns.ion PC board which plugs in10 the morher
board . Just add required number ('f S-100 connectors 
Level "0" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
fi ltering decoupling componcn1s and soc"ke1s 10 expand your 
Explorer/85 memory to 4k (plus the original 2S6 bytes loca ted 
In the 81SSA). The static RAM can be loca ted anywhere from 
0000 to EFFF in 4k block s. 
Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or !he Tl 2516. It includes all sockets, power supply 
regulator. heal sink, riltering and dccouplinR components . 
Sdckets may also be used for soon 10 be available RAM IC's 
(allowing for up to 12k of onboard RAM}. 
Order A Coordinated 
Explorer/85 Applications Pak! 
Eiip<rlmenler'! Pok (SAVESll.50)-Buy Level " A" and Hex 

Keypad/Display for $199.90 and get FREE (n1el SOBS user's 

manual plus FREE po!lagc & handling! 

Sludenl Pllk (SAVE 514.45)-Buy Level .. A," ASCII Key· 

board/Compu1er Terminal, and Power Supply for Sll9.85 and 

got FREE Rf Modula1or plus FREE lnrel BOBS usor's manual 


plus FREE pos.tage& handling! 

Engineering Po (SAVE 541.00)-Buy Levels "A," "B,"

"C." "D," and "E•' wilh Power Supply, ASCII Keyboard/ 


Computer Terminal, and six S-100 Bus Connectors for $514.75 

and get 10 FREE computer grade cassctlc tapes plus FREE 

808S user's manual plus FREE postaKIC' &. handling! 

Bll!lness Pak (SAVE S89-95)-Buy Explorer/SS Levels "A," 

"8," and "C'• (wi th cabinet), Power Supply, ASCII Key. 

board / Computer Terminal (wi1h cabinet), I 6k RAM, 12" 

Video Monitor, North Star S-1 /4" Disk Drive (includes North 

Star BASIC) with power supply and cabinet, all for just 

$1599.40 and get 10 FREE 5-1 / 4" minidiskettes (S49 .9S valu•) 

plus FREE 808S user•s manual plus FREE pos1agc &: handling! 


Co · Jal u s A c ec1· ~-
nUnen .. , r ti ...rd Buyers Outside Connecllcul

CALL TOLL FREE 800-243-7428 
To Order From Conneclicut Or For Technical 

- - Assistance. Etc. Catt (2031354-9375 - , 
sonalizcd disk operating syS1em-jus1 I 
plug it in and you're up and running!), 

C1blne1 for ASCII $699.95 plus SS p&h. IPl"'1Se stnd the ittmschecked below-
D ~ploror/85 Len! "A" Kit (ASCII 

Version), $129.95 plus SJ p&h. 

D EKploror/SS Level "A" Kit (Hex 

Version). $129.95 plus Sl p&h. 

D 8k Mkrosoft BASIC on ca.sette 

tape, $64.95 postpaid . 

D 8~ llllerosoll BASIC In ROii! Kil 

(requires Lovcls "B," "D," and "E"), 

$99-95 plus S2 p&h . 

D Lnel "B" (S-100) Kii, 549.95 plus 

S2 p&h . . 

D LeYOI "C" (S-100 k1rd up•ndor) 

Kii , $39.95 plus S2 p&h. 

D L<vel "D" (4k RAlll) Kil, $69.95 
I $2 ~•·h 
P us ,,.,. · 
D l<YOI "E" <EPROM/ ROMJ KU, 

ss.95 plus SO¢ p&h.

D Dtlu•e Sleel C1blnet for Explorer/

8S,$49.95plus$Jp&h. 

D ASCII Ktybo1rd/ Compulor Ter
::~:'P:!~ ~~~~~sc:S~~l:u~~:u~~~~~~~ 
rrol, 7S ohm video outpu1 convC'rtible 
to baudot ou1put selectable baud rate 
RS232-C or 20 m~. 110, J2 or 64 char'. 
acter by 16 line formats , and can be 
used with cuher a CRT monnor or a TV 
sci (1f you have an RF modulator), 
$149.95 plus $2.50 p&h. 

I b Hu Keypad/Display Kii , $69.95 

plus S2 p&it. 
D Dtlu.e Sleet 
Keyboard/ Terminal, $19.95 plus S2.50 OPowcr Suppl)· Kil for North Star 
p&h. DiskDrivc,SJ9.95plusS2p&h. 
D Power Supply Kit ( :t'BV @ s amps) D Dtluu Cose for North Star Disk1
in dcluxo steel cabinet, $39.95 plus S2 Drive, $39.95 plus S2 p&h. 

p&h. D uperlmonlor's Pok (see above). I 

D Gold Piiied S-100 Bus Connoclors, $199.!IG postpaid . 

$4.85 each, postpaid . D S1udon1 Pok (sec above), $319.851 

D Rf lllodula1or KJ1 (allows you to postpaid . 

use your TV sci as a monitor), $8.95 D Engln,. rln& Pak (sec above), I 

poSlpaid. $514.75 postpaid . I 

D 16k RAM KU (S-100 Board expands D Buslnoss Pak (soe above). 51599.40 

to 64k), $199.95 plus $2 p&h . postpaid. 

D Jlk RAM Kit, $329.95 plus $2 ""'-h. I 


>- Total Enclos.cd S 
D 411K RAM Kit $459.95 plus S2 p&h (Conn. m. add sales 1ax) By- I 
D 64kRAMKltM89.95plus$2p&h. OPcrsonalCheck OM.O./Cnshicr's 
D 16k RAM Espansion Kil (10 expand Check D Visa 0 Master Charge I 
any of lhe above up to 64k) $139 95 
plus$2 p&heach , • · (Bank# ____) 
D lnlel 8085 cpu Ustr's lllonual $7.50 Accl . M I 
postpaid. ' Signature xp. Date --1 
D Spedil Compuler Gnde C~ue Prin1 
Tapes, 51 -90 each or 3 for $5, postpaJd , Name I 
q 12" Video Monitor (10 lllHz band
w1d1h). $139.95 plus $5 p&h . Address I 
D North Siar Double Dtnslly Floppy 
Dis~ Kil (One Drive) for Explorer/ Cny 
8S (includes 3 drive S-100 controller, 1DOS. and exrended BASIC wnh per- Seate ____Zip _ • 

..____ - -~---- --- - --- 0 Sead Me lafORD.1do• - 
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SERIES OF STATEMENTS 
THAT LEAVE A TRUTH 

~::'.:_N_:_o~~~o~;-z---. 
I BEGIN A B l 
I 	 I 
I WHILE 0 E F I 
L~!.E~T__f____t_ _J 
N IS TESTED HERE; BODY OF LOOP : L 
IF N•O, JUMP TO FIRST EXECUTED IF ANO ONLY 
WORD AFTER 'RE PEAT " IF N 1'- 0 

(a) 

figure 5: An explanation of the 
BEGIN .. . WHILE . .. REPEAT construct. 
As sl1own in figure 5a, the FORTH words 
between BEGIN and WHILE perform 
operations that leave a truth value, N, on 
top of the stack. The value of N deter
mines whether the body of the loop (the 
words between WHILE and REPEAT) is 
performed or not. The loop repeats until 
N evaluates to false (N=O) . Figure 5b 
gives the equivalent construct in conven
tional flowchart notation. 

rle~;.~-;o~~--, 
THE TRUTH VALUE , 1 

1N, IS ON TOP OF 
STACK I _______ _J 

A 

CD----1 
1L 

FALSE (•OJ 

(bl 
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r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! -, 

The DS-80 Digisector® is a random 

access video digitizer. It works in 

conjunction with a TV camera (either 

interlaced or non-interlaced video) and 

any S-100 computer conforming to the 

IEEE standards. Use it for: 


• Precision Security Systems 

• Moving Target Indicators 

• Computer Portraiture 

• Fast To Slow Scan Conversion 

•Robot ics 

•Reading UPC Codes, schematics, 

paper tape, musical scores 


THE~0©~ e IMAGE PROCESSED BY DS-80 • 

CHECK THESE FEATURES: 

D 	High resolution - a 256 x 256 pic
ture element scan 

D Precision - 64 levels of grey scale 

D Speed - Conversion time of 14 
microseconds per pixel 

D Versatility - scanning sequences 
user programmable 

o 	Economy - a professional tool 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait print
ing software. 

Price: $349.95 Mas\etCharge and Visa 

LW@~ P.O.BOX1110,DELMAR,CA92014 714-756-268.zJ 
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Even at 5:12 a.ni., its hard to quit 

playing Personal SoftwareM strategy gatnes. 

A quick game before turning in can become an all-night 
session when you load any of the Personal Software •· strategy 
games into your Apple: PET* or TRS-80~ They'll challenge, 
teach and entertain you. And now there are two new games
Gammon Gambler '" and Checker King ·· -joining Bridge 
Partner," Time Trek ·· and the best-selling Microchess:· 

Gammon Gambler is a sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert. Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U.S. 
tournament rules, and in
cludes the doubling 
cube to spice up the 
game. Written for 
the Apple and 

Gammon Gambler PET by Willy 
Chaplin. 

Checker King-you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again-without a peep from the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and TRS-80. 

Microchess, the most widely used 
personal computer chess program, is a 
nearly perfect chess opponent for the total 
novice or the advanced enthusiast. Written 
by Peter Jennings for the Apple, PET and 
TRS-80. 

•A pple Is a tr.!.di:m.:ark of Applt- Computer. Inc.; PET Is .1 

trJdem . .uk cf Commodore Business M.achines. Inc.; TRS~so ls 
.:1 t.-.id~milrk o( 1he RJdio Shd~k Di\'ision of1".indy orp. 

Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands' high card points. Written by George Duis man for the Ap
ple, PET and Level 11 TRS-80. 

Time Trek is easy to learn, dif
ficult to master and impossible to 
forget. Take command of a starship 
in real-time action to make the gal
axy safe again. PET version by Brad 

Templeton. TRS-80 program 

by Joshua Lavinsky. 


Personal Software, Inc., 
also produces the VisiCalc ·• 
program (the software that's Checker King 

revolutionizing personal 
computing), CCA Data Management Sys

tem, the Vitafacts series and other exciting 
software for the Apple, PET and TRS-80. 

Now that you've read about the 
Personal Software programs, go see a 
demonstration. For the name of your 
nearest Personal Software dealer, call 
(408) 745-7841 or write to Personal 
Software Inc., 	1330 Bordeaux Dr. , 
Sunnyvale, CA 94086. 



Tex/ co11 ti1111ed from page 10; 
You should also look at FORTH if 

you have limited computer or finan
cial resources. FORTH is a big 
language in a small package, and you 
can buy a version of FORTH for as 
little as $20.(See "Selected FORTH 
Vendors," on page 98.) Unlike most 
new languages that gobble up more 
and more of the 64 K bytes allotted to 
an 8-bit microcomputer (some won't 
comfortably fit in 64 K bytes), there is 
plenty of room for very large FORTH 
programs even in a 16 K machine. 
FORTH takes up only about 8 K 
bytes, and this can be pared down; in 
an industrial application that will run 
only one program, the FORTH inter
preter can be made as small as 800 
bytes. Also, FORTH can be run on 
cassette-based systems due to its 
small size; although this is still more 
inconvenient than running FORTH 
on a disk system, most languages that 
use a disk are impractical or impos
sible on cassette-only systems. 

Finally, you may want to consider 
FORTH for applications where speed 
is of the utmost importance. Since 
portions (or all) of a FORTH program 
can be written in the assembly Ian

guage of the host computer, FORTH 
programs can be written that com
pare favorably in speed with 
machine-language programs. And, 
again, productivity is higher using 
FORTH than it is with machine 
language. 

What Is a Threaded Language? 
Imagine a language that starts with 

a few fundamental subroutines writ
ten in the machine language of the 
host computer; eg: routines to put a 
character to the display device, to get 
a character from the keyboard, to 
multipy two fixed-point numbers. 
Then imagine that the only way to 
combine these subroutines is to string 
them together (with embedded data 
bytes) as a series of subroutine calls; 
eg: a routine to get a signed multidigit 
number from the keyboard is written 
as a controlled series of calls to the 
subroutine that gets a character. Then 
these routines are called by other 
routines that perform even bigger 
tasks. For example, a routine to sum a 
series of signed numbers entered from 
the keyboard is written as series of 
subroutine calls that includes the one 
mentioned just above. The final pro-

Computer Hardware Professionals 
Our clienl.S, highly 9ucce9sful manufacturers and OEMs of Compul.er Syste.ms, Electronic Sysl.ems. ond 

Peripherals, hove immediate openings for Hardware Development ProfesS1onals to work on FUTURE 

SYSTEMS PROJECTS. Such project.a include COMPUTER ARCHITECTURE. DATA COMMUN lCA· 

TIONS. PERIPHERAL DEVELOPMENT, and POWER SUPPLY DESIGN. Specific openings currently 

exisL et Senior and Intermediate levels for: 

COMPUTER ARCHITECTS - Definit ion and development ol Micro· Mini -<:omputer sy•tems. 

POWER SUPPLY DESIGN ENGINEERS - Switching regula tors for Oll·Lino Power supplies. 

Experience in High Frequency P.W.M. techniques ond AC Power Distribution would be desirable. 

MICROPROCESSOR DESIGN ENGINEERS - DesignJDevelopment of stote-ol·the·ort Microprocessor 

based systems and interlaces. Experience on any Microprocessor acceptable. 

LSI DESIGN DEVELOPMENT - Numerous positions with local •y•tems oriented firms in LS I technology 

developmenL. 

CPU DESIGN ENGINEERS - BSEEIBSCS and/or experience in Lho deeign of Digital Computers or 

Microprocessor •Y•tems. Requires an understanding of Softworo. i.e. ASSEMBLY, FORTRAN, or PL·l. 


DIGITAL LOGIC AND CIRCUIT DESIGN ENGINEERS - Logic and Circuit design pluo u familiarity 

with TTL, CMOS, LSI/VLSI . etc. 


ANALOG DESIGNERS - 30 to 40 megahertz Phase Lock loop experience. Experience with 80 megahertz 

power driven and DC motors. 

PCB DESIGNERS - With CAD experience. 


COMMUNICATIONS SYSTEMS DEVELOPERS - Experience with store and lorwnrd messoge owit· 

ching. Network Dote Link Control. and/or PBX and EPX Systems. 

Compenaal.ion on oll posi tions ran~es from low 20's to low 40's, bused upon experience. Clionl companies ore 
equal opportunityJaffirmative action employers, provide excellent benefits, and ossume nil fee8. 

Qualified applicants will receive IMMEDIATE RESPONSE und ·~· invitL-d .to contoct: Don IJot~mu.n. . in 
.9t-ricl confidence, el (6171 861 ·1020. Or submit current resu me Lo him for review. For those who fmd 1t in· 
convenient to call during working hours, our ofllce will be open until 7:30 p.m. 

Contact: Don Bateman 

RtRobert Kleven and Co., Inc. 
INDUSTRIAL RELATIONS MANAClEMENT CONSULTANTS 

Thrn ..lttlrhn A'lo't'nu , , Lt'xinJ(IUn , Ma..,. •f'hu!>rll "' 0217:1 
Tt"Jrphnnr 16171 Mtil · I0'.!0 

:'ot.mtlot-•
ai.. "wta ... ath .. ••11 • .,, l, f••• t1.0rt • I .... ,.. ,,,.,,., 1 .. 11.,.ll • nl" 
.. 'i1t l<11• 1t l lum pvt•r 4•• Dt1&!•' 

1lllfl r , .. ~· ,. . ,., ,.,. ,d • t 

Hr-p1r.,-,uu111 t '.q11.• .I Oppotl11n1I> t:mpkio~ "• \It 
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Special Notation Used in 
This Issue 

Because FORTH is such an 
unusual language (it uses punctua
tion marks by themselves and 
within words), a pair of braces, 

{ } , is sometimes used to set 
apart FORTH words from the rest 
of the text. Braces are used under 
the following conditions: 

• 	 When the material being 
quoted is a series of FORTH 
words; eg: { 26 LOAD } ; 

• 	 When the FORTH word is or 
contains any of the following 
punctuation marks: period, 
comma, colon, question 
mark, exclamation point, 
single quote mark, or double 
quote mark. Two examples 
are { . } and { (") }. 

Jn addition, spaces are always 
used to separate FORTH words 
from other words or punctua
tion- even when this means doing 
something like "... the words 
BEGJN , WHILE , and REPEAT 
are all .. . " (spaces between FORTH 
words and the commas that follow 
them) . There are two reasons for 
doing this: first, for clarity; and se
cond, to emphasize that the 
FORTH word in question does not 
include the punctuation that 
follows. Some FORTH words do 
contain punctuation (eg: { IF, }), 
but such words will always be 
enclosed in braces (except within 
program listings}. 

gram in such a threaded language is a 
series of calls to lower and lower 
subroutines, dipping repeatedly into 
machine-language routines under the 
control of higher-level routines. The 
addresses in each subroutir.e that 
point to the subroutine or machine 
language under it make up a "thread" 
of control that runs through the entire 
program. 

FORTH has so far been im
plemented as a threaded language. 
Threadedness is a language im
plementation technique, not an in
herent quality of any language; 
SNOBOL and FORTRAN compilers 
have been written using threaded 
code. 

http:Syste.ms
http:Compul.er


AUTHORIZED 


TRS-80~ALEA A301 

COMPUTER SPECIALISTS 

26-1056 l 6K Level II System with Keypad.$ 700.00 
26-1145 RS-232 Board . ................... . ...... .. . 84 .00 

26-1140 " O " K Interface... . . ...... . • ... . .. ...... . . 254 .00 

26-1141 "16" K Interface... . ..... . ....... .. . .. . .. .. 381.0010% 	 15% 

26-1142 "32" K Interface.. .... . . . . . . • ......•... ... . 508 .00 


26-1160 Mini Disk · Drive 0 . . . .. ...... .... . .•... . ... 424 .00
DISCOUNT 	 DISCOUNT 

26-1161 Mini Disk · Additional. . . ... . •......•...•. . . 424.00 

26- 1154 Lineprinter II. ... . . .... .. . . . . . ... . •. ...... 720.00Off 	 Off 
26-1156 Linepri nter Ill. ................ • ... .. . . .. . 1799.00 


26-1157 WP50 Da isy Printer... . . . . .•. .. .. . . . ... .. . 2670 .00 
List 	 List 
26-1180 Voice Synthesiser . . .......•.... . . . .. . ..... 339 .00
26-4002 	 26-1054 
26-1181 VOXBOX.... . ... ......... . .. . ..... . .... 145.00
64K 1 Drive 	 4K Level II 
26-1104 Factory Upper / Lower$3499.00 	 $527.00 
Case Modilaclion Installed . . ... . •• . ......•.. .... . . . 90.00 

26-1605 Scripsit · Tope... . ...... .. .... . . ... . . ...... 60 .00 

26-1563 Scrips it · Disk .. . . . .. .. . . .. . . ........ .. .. ... 85 .00 
..... 

~1 ALL OTHER R.S . SOFTWARE .-.-. 
• 

-- ·I FURNITURE , STANDS, CABLES ·.-. ---- INTERNATIONAL ..... AND ACCESSORIES DEDUCT 
10% FROM CATALOG PRICE Plug Compatible Lobo 5 1/4 

~ 
Drives - $375.00 

C:EnTRDnlC:S 	 Novation Cat Modem .. $159.00 
CCA Data ManagementFast l 00 CPS Centron ics 
System.... ....... . ..... 72.00
730 Printer - $675.00 
Adventure GamesText Quality Centronics 
Games 1-9............. 14 .00


737 Printer - $850.00 

MllllCR so 
Model I Basic Compiler . . .. . $195 .00 

Model II Basic Compiler . ..... 395.00 


~BASF 

10-5'/, Diskettes . .. . •..... $45 .00 

10-8 Diskettes . . . . . 47 .00 


Versatile Lobo Interface, 
8" Drives and Hard Drive . 

Call For Prices 

S Acorn 
Software 
Products, Inc. 

GAMES: 


Al ien Invasion ... .. .. . .. . .... $9.00 

UTILITIES : 

System Savers .... . . . , ..... . . 14 .00 


EDUCATION : 


Language Teacher.. . ....• . . . . 18.00 


1-800-841-0860 Toll Free Order Entry 


No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER Full Factory Warranty 
State Shipments 115 C SECOND AVE. S.W. on All Items Sold. 

CAIRO, GEORGIA31728 
Immediate Shipment (912) 377-71 20 Ga. Phone No. Largest Inventory 

From Stock. In the S.E. U.S.A. 
• lRS-80 ls a r-egllter-ed f,-odomark of the Tandy Corp. 
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FORTH: Pro and Con 
Pros: I have already mentioned 

most of the advantages of FORTH. 
The language is: 

• 	 Compact; 
• 	 Fast, although this is due to its 

implementation in threaded 
code, not its inherent qualities; 

• 	 Structured: it has the major 
constructs of structured pro
gramming and, in fact , does 
not have any kind of goto 
statement, thus forcing it to be 
structured; 

• 	 Extensible; 
• 	 Highly portable. 

These last two features deserve fur
ther description. The extensibility of 
FORTH is probably its most impor
tant feature. Never before in a high
level language has it been so easy to 
add new features, new data types, 
and new operators to a language. 
Unlike other languages, these new 
words (everything in FORTH is called 
a word) have the same priority and 
receive the same treatment as words 
defined in the standard FORTH 
vocabulary. For example, you can 

define a word 10+ that will add ten 
to any number it is given; or, in fact, 
you can even redefine the addition 
operator + . You can also define en
tirely new families of words in 
FORTH. This advanced topic is ably 
discussed in what I believe is the only 
written treatment of the subject 
anywhere in FORTH literature by 
Kim Harris in his article, "FORTH 
Extensibility," on page 164. 

Most FORTH programs can be 
transferred from, say, a mainframe 
computer to a microcomputer 
without modification; therefore, 
FORTH is highly portable. Most of 
the FORTH words supplied in a given 
system have been defined to do the 
same operation regardless of the com
puter used. Although the vocabulary 
of words varies from supplier to sup
plier, most FORTH programs will run 
with minor or no modifications. A 
standard set of words, called 
FORTH-79, collectively developed by 
many of the major suppliers and users 
of FORTH, will help in this situation. 

Cons: Here are some of the disad
vantages of FORTH: 

• FORTH code is hard to read . 

Ca1i torn1a residents add 6°10 ta x 

We are experiencing telephone difficulties, please keep trying. 
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This is probably the most common 
complaint against the language. As a 
new user, I can say that you slowly 
get used to the odd syntax of the 
language. The stack architecture (see 
below) of the language contributes to 
the novice's initial disorientation, but 
this feeling is usually blamed on the 
unreadability of the language. In ad
dition, the stack architecture en
courages the storage of working 
values on the stack rather than in 
variables with names. Variable 
names, if chosen properly, give vital 
clues to the workings of a program; 
this scarcity of variable names makes 
most FORTH programs less readable. 
Adequate indentation and comments 
can help a FORTH program, but pro
grammers of FORTH, like program
mers of all other languages, often 
omit these aids to comprehension . 

• The stack architecture of 
FORTH offers disadvantages as well 
as advantages . Remember the odd 
feeling you got the first time you used 
a Hewlett-Packard calculator and had 
to punch in " 5 ENTER 3 + " instead 
of the more understandable " 5 + 3 
= " 7 FORTH uses the same reverse 
Polish notation (abbreviated RPN), 
where the objects being entered come 
before the operators that work on 
them. 

Not only does this take some get
ting used to (it takes even longer 
before you can fluently "think in 
FORTH"), it also encourages a scar
city of named variables, as mentioned 
above. In addition, stack-manipu
lating words like SWAP, DUP (for 
duplicating the top entry on the 
stack), ROT (for rotating the top 
three items on the stack), and others 
muddle the FORTH program and 
make it hard to tell just what variable 
is being operated on. This uncertainty 
is particularly evident during debug
ging; most of your time is spent find
ing out why what you thought was 
on the stack isn't there. 

• FORTH encourages program
ming "tricks" in place of plain, easier 
to read programming. Although the 
examples to support this statement 
have already been mentioned, I think 
the statement as a generality is true. 
We must remember that, especially 
since lack of memory is usually not a 
problem in FORTH, FORTH pro
grammers should name appropriate 
variables and, in general, worry less 
about fitting a program on one screen 
(a basic unit of FORTH program



Compose Any Software ProgramThe MICROCONDUCTOR™ By simply answering the questions,
the ultimate YOU Describe the file layouts 
database manager YOU Specify the print formats 

YOU Desigri the update functions.for your TR.5-80® and Apple® 
The CONDUCTOR DOES THE WORK!!! 

ENGINEER 

TEACHER 

The MJCROCONDUCTOR™ directs your computer to 
compose. organize and summarize all information you 
need to solve your software and business problems. 

With The MICROCONDUCTOR '". your computer will 
be able to compose any record-keeping software you 
need . In the office, TheMICROCONDUCTOR'" con help 
with anything from accounts receivable to property 
management. You'll find thatTheMJCROCONDUCTOR'" 
is ideal for the shop too. Let it tal~e core ofyour inventory 
records. soles onolysis. price lists. and more. 

The MICROCONDUCTOR ™ is notjust a file manager 
bur a true Doto Bose Management System suitable for 
both the novice and professional users. 
Some of the modules of this masterpiece ore: 

DATA FlLE-Onesrepfile creorion.Jusrser it. and forger ir. 

.S249 

MAJNT.

SORT

UPDATE-

Manipulate your doro files with ease; odd. 
delete, modify, scan. relocate. and more. 
Sort any number of fields. in ony sequence. 
ascending or descending order. 
Single or dual file report and update utility. 

Introductory Prices 
TRS-80® Model I. ... ... ... ... .. ... ... .. .. . 

Apple®.. . . ... .. .. .. .. .... .. . .s299 
TRS-80® Model II . . . . . .. . . . . . . . . .. . . . . s399 

The MICROCONDUCTOR'" is power or your fingertips! 
Power ro ser up. maintain. sort. report. and update dare 
files orwhim. Jusr imagine: with the MICROCONDUCTOR'". 
you con establish a custom moiling list system in 30 
minutes. accounts receivable in 2 hours. a complete 
business system in only a few worl~ing days. Never 
before hos your computer been given such power! 

DATA FILES-No limit on the number of records a file 
con hove. 

FIELDS-Any type (string. inrerger. single. double). 
Eight entry modes (including defaults. 
counting. and suppres.s). 

REPORTS-Four ways to generate reports. Total nu
meric column(s). Print on any paper In 
ony former (srorements. labels. etc.). 

SORT-Any field(s) in any combinorion (i.e. mul
tiple-l~ey sort) . Any size file. numeric or 
ASCII. Ascending or descending. 

MAINT.-Commond anticipation. Record duplica
tion. Direct access and sequential search. 

UPDATING/ 
MERGING-Add. subtract. multiply, divide fields. Com

bine results from previous calculations. 
Test for any condition and rake action. 

*Registered trade mark of Apple & Radio Shock. 
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ming) and more about making it 
readable. 

However, drawing a comparison to 
APL, any language that compresses a 
lot of program into a small number of 
lines suffers from readability prob
lems. Broad, powerful algorithms 
often represent complex processes; 
when they are described in a terse 
notation, they look like programming 
tricks. In this case, the only remedy is 
to use a lot of comments. The lack of 
such comments is solely the fault of 
the programmer, not of the computer 
language. 

• FORTH lacks many of the 
programming constructs we are used 
to-strings, arrays, floating-point 
numbers-but that's not the whole 
story. Many applications, for exam
ple, can get by without floating-point 
numbers: look at the number of pro
grams written in Integer BASIC for 
the Apple II. With a maximum ab
solute numeric value of 32,767, nor
mal FORTH can handle many prob
lems by simply assuming a decimal 
point. In addition, all versions of 
FORTH can add all these features and 
more, simply by defining new words. 
For example, MMSFORTH, a version 

of FORTH for the TRS-80 by Miller 
Microcomputer Services, has over ten 
screens (each screen is 16 lines of 
source code) that implement their 
version of words for double-precision 
ma th, arrays, strings, random 
numbers, and TRS-80 graphics. You 
compile a series of screens, thus add
ing to the size of your resident 
FORTH interpreter, only if you need 
these features. So you can have all 
these programming constructs and 
tools, but only if you write them 
yourself or get somebody else to write 
them for you. 

Friends of FORTH 
Almost everyone who is working 

in FORTH professionally is doing 
good work, but a few people or 
groups of people deserve special men
tion. Foremost in this group is 
Charles H Moore and, through him, 
the company FORTH Inc. Moore 
developed the language over a long 
period of time (see his article 'The 
Evolution of FORTH, an Unusual 
Language," on page 76) and pro
moted it through his company 
FORTH Inc. Elizabeth Rather, who 
contributed significantly to the 

C/PM®ARTIFICIAL orFor Your 
INTELLIGENCE S-100 SYSTEM 

"SHIVA@" is a highly-sophisticated VIRTUAL·PERSONALITY@ multi-level multi

user multi-tasking executive (operating system) for S-100 based systems. It provides 

your microcomputer system immediately with power comparable to that of large

frame maxi-computers for a remarkably small price, yet SHIVA!!! requires

surprisingly little R.A.M. area, and is conversational!!! SHIVA's •·, English-like 

input/output is interactive, dynamic, and may be reconfigured or expanded by the 

user. And SHIVA ~ gives you the freedom to expand indefinitely ... with tremendous 

hardware and software choice: SHIVA~ supports hard disks and floppies . .. R.A.M. 

addressing beyond 64 kilobytes ... time-sharing .. . multi -level user-reconfigurable 

password protection .. . and features shell-commands similar to UNIX'"' in structure!! 

SHIVA<"> is compatible with C/ PM'!'Jand C/DOs~·, for easy implementation and near 

universal software support!!! SHIVA'"' is available for 8080, 8085, MC6800, 6502, and 

zso~ -based systems. 

Versions are in development for ZILOG 28000 "' 16-BIT, INTEL 8086·•• and INTEL 

88002• 32-BIT PROCESSORS .. . 

And Omega Research•! is dedicated to non-obsolescence and system superiority in 

software choice .. . . SHIVA! supports BASIC, FORTRAN, COBOL, a MACRO· 

ASSEMBLER, DATA BASE MANAGEMENT, ALGOL-60, PASCAL .. .. interfaces 

in development for UNJXl!!) , C, LISP, PL/I, APL, a nd RT-II'"'. 

And needless to say, SHIVA<"' is very fast ..... . 
SHIVA·•• .... $350 -- Available on 8" I.B.M. Soft-Sectored Disks and 5" C/ 008,'ll 

(Cromemco) Diskettes. Includes complete Documentation ... 
M.C. & Visa orders accepted 

"SH IVA • ... " VIHTUAL,PERSON ALITY • ... nnd "O MEGA RESEAJIC H •" urt• trudcmorks of OMEGA llES"AHCH. 
"RT· l l •" is a trudemark of DIGITA i, EQU Jl'Ml; NT CO IU'OllATI ON. 

"UNIX· .. is a trnd<inork of BELL LABORATOF!IES 

"CP/ M• " io" Lradomurk of DIGITAL RESEARCH UF CALIFORNIA 

"C/ DOS•" is a trudemnrk of C ROM EMCO. Inc. 

"Z·llO'" and "Z·ll!~IO" nrc trademnrks of ZIWG. Inc. 

" INTEi,'" is n trndemurk of INTEL CORPO RATION 

No shipments prior to return of signed software ··~•u-•
license agreement. For detailed information~n .......a
....-.. 

"SHIVA•fal, " send $1.00 postage and handling to: P.O. Box 479 


~ Linden, Ca. 95236 

• ~ (209) 334-6666 2 

9CALIFORNIA RESIDENTS AD06% SA LES TAX am to Spm Mon.-Fri. 
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development of the language and 
who is vice-president at FORTH Inc, 
should also be mentioned in this con
text. 

Then there is the FORTH Interest 
Group (POB 1105, San Carlos CA 
94070), without whose efforts low
cost versions of FORTH would not be 
available. Although many people in 
the group have contributed to its 
working, names that must be men
tioned are Bill Ragsdale 
(coordinator), Dave Boulton, Kim 
Harris, John James, and George 
Maverick. Over the past two years, 
this group has collectively raised its 
membership from a few dozen people 
in northern California to over a thou
sand members worldwide. In the pro
cess, they have also publicized 
FORTH at numerous conventions 
and have distributed public-domain 
versions of FORTH (called fig
FORTH) for all the major micro
processors; ie: 8080, 6800, 6502, 
9900, PACE, and LSI-11. Although 
they supply only listings and 
documentation, versions customized 
for various popular microcomputers 
are available inexpensively . In addi
tion, they are working on standard
izing certain extensions to FORTH 
(floating-point numbers, arrays, etc), 
and they publish a very professional
looking bimonthly magazine called 
FORTH Dimensions. The group has 
monthly meetings at the Liberty 
House Department Store in 
Hayward, California, on (what else?) 
the fourth Saturday of each month . 
Membership in the FORTH Interest 
Group (which includes a subscription 
to its magazine) is $12 per year, $15 
overseas. 

A final group that must be men
tioned is Miller Microcomputer Ser
vices of Natick, Massachusetts, 
which sells and supports a version of 
FORTH, called MMSFORTH, and 
other related FORTH products for the 
Radio Shack TRS-80 Model I. Not 
only do they provide a fine version of 
FORTH with arrays, strings, 
graphics, and other extensions, they 
are the only microcomputer-FORTH 
vendor that supports its product with 
both information and new vocabu
laries of FORTH words. (For exam
ple, they have a set of FORTH words 
that add 6- and 15-digit floating-point 
arithmetic, complex numbers, and a 
full Z80 assembler, all for $29.95.) 
They also publish an MMSFORTH 
Newsletter that always has some 



Teach it to talk back. The SLC-1 Time 
Machine replies instantly to requests from 
your computer. It automatically tells it the 
date and time, enters log-in codes, gives 
any responses you specify. No changes are 
required in your operating system. Simply 
install it in the RS-232 or 20mA current 
loop serial link that connects your com
puter and terminal. 

No more operator response errors. 
No more delays. Now you can automat
ically re-boot your system after power 
failure. 

Whether you use your computer for 
business , research , or process control, the 
Time Machine will save you money. In 
fact, the first time it pre
vents a human error, it 
will more than pay for 
itself. 

~-

The Time Ma I• 
I 

chine doesn't interfere 
4 .. SLC-1 

with your computer's operation. It steps in 
and responds only when it sees the key 
phrases you have specified. And because 
it's battery-supported, it never misses a 
beat or a bit . 

The Time Machine comes with a 
built-in bonus: it is also an independent 
microprocessor system. Its 1,000 bytes of 
RAM (expandable to 12K) lets you use it 
in the off-line mode to free your computer 
for other tasks. Applications support is 
available, including a growing 6502 ma
chine language software library. 

The single quantity price is only 
$640. Ten-digit display option, $190. For 
more information or literature on the SLC-1 

Time Machine, contact 
Digital Pathways, Inc., 

1260 L' Avenida, 

I 
Mountain View, Calit fornia 94043, or phone/ _/ -, -, I I I 

I I I I I 

(415) 969-7600. 
I I 
~. 

GET INTO THE TIME MACHINE. 

DIGITAL PATHWAYS 
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goodies you'd expect to pay money 
for. The people at MMSFORTH are 
A Richard (Dick) Miller and Judy 
Miller, along with free-lance pro
grammer Tom Dowling, who wrote 
MMSFORTH for the TRS-80. 

In addition, the major vendors of 
FORTH should be commended for 
the way they have worked and are 
working together to help standardize 
the language. The people mentioned 
above, along with the European 
FORTH Users' Group (EFUG), have 
met as the International FORTH 
Standards Team to work out a stan
dard set of FORTH words (with stan
dard behavior) that can be used to in
crease the already high portability of 
FORTH programs. Once the pro
posed FORTH-79 standard is ap
proved by this standards team, 
FORTH Inc, the FORTH Interest 
Group, and Miller Microcomputer 
Services have indicated that they will 
bring out new FORTH versions con
forming to this standard. 

Variants of FORTH 
A few other FORTH-like languages 

should be mentioned here. URTH 
(University of Rochester THreaded 

language) is simply FORTH by 
another name. I am told that CON
YERS, an experimental language that 
was offered by the Digital Group, is a 
FORTH-like language. 

STOIC is a language that is dif
ferent from FORTH primarily in 
some small syntax r.ules, although its 
enthusiasts claim it is more powerful 
than FORTH. From reading the docu
mentation, I have found that STOIC 
interacts differently and has more 
sophisticated disk access than 
FORTH. CPIM Users Group (1651 
Third Ave, New York NY 10028) 
distributes STOIC on two 8-inch 
single-density CP/M floppy disks; 
the cost is $20, which includes 
postage, documentation (on CP/M 
DOC files), and group membership 
fees. STOIC was developed by Roger 
G Mark and Stephen K Burns in the 
Biomedical Engineering Center for 
Clinical Instrumentation, funded by 
the Harvard-MIT Program in Health 
Sciences and Technology in Cam
bridge, Massachusetts. 

Also, I am very excited about a 
book nearing publication: Threaded 
Interpretive Languages by Ron 
Loeliger. This book, to be published 

-----------------------------~ 

NOBODY CAN MATCH OUR 
DOLLAR/QUALITY RATIO! 

MS-204 PRINTER 
INTRODUCTORY PRICE: 

$795 
CABLE: $34.50 

Compatible with TRS-80, Apple, Pet 
or any other Centronics-type system 

Features 
• 	 132/80 Columns, 63 LPM, Bi-Directional. Nominal Thruput 
• 	 100% Heavy Duty Cycle- High Reliability, 100 Million Character 

Print Head Life 
• 	 Sprocket Feed: Variable Forms Width, 2.5" - 9.5" 
• 	 Double Width Characters: 40,66 Characters per line 
• 	 9 x 7 Dot Matrix Character Font 
• 6-Channel Electronic Vertical Format Unit 


- • Documentat ion Included 


Ask about our 8-inch Drives & Software 

ATCHLESS 
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18444 S. Broadway 
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soon by BYTE Books, delves deeper 
into the practical aspects of designing 
and implementing a threaded lan
guage than any book I have seen. Not 
only does it demonstrate exactly how 
the machine code must work, it also 
details the specific implementation of 
ZIP (which looks like FORTH under 
another name) in Z80 assembly 
language. The book promises to be 
the definitive work on how threaded 
languages perform. 

Final Notes 
As we received more and more 

FORTH articles, I realized that we 
would soon have too many for this 
special August issue. I immediately 
scheduled for subsequent nontheme 
issues those extra articles we could 
not use at this time, a process known 
as "holding down the FORTH." In 
any case, we have several FORTH ar
ticles that will appear in upcoming 
issues of BYTE. These include an arti
cle on recursion in FORTH by George 
Flammer, a tutorial on string
manipulating FORTH words by John 
Cassady, a history of the FORTH 
Standards Team by Bill Ragsdale, 
and a detailed discussion of the dif
ferent kinds of threaded codes by 
Terry Ritter and Gregory Walker. 

We hope you will enjoy looking at 
the FORTH tapestry presented in this 
issue.• 

Articles Policy 
BYTE is continually seeking quality 

manuscripts written by individuals 
who are applying personal computer 
systems, designing such systems, or 
who have knowledge which will prove 
useful to our readers. For a more for
mal description of procedures and 
requirements, potential authors should 
send a large (9 by 12 inch , 30.5 by 22.8 
cm), self-addressed envelope, with 28 
cents US postage affixed, to BYTE 
Author's Guide, 70 Main St, Peter
borough NH 03458. 

Articles which are accepted are pur
chased with a rate of up to $50 per 
magazine page, based on technical 
quality and suitability for BYTE's 
readership. Each month, the authors of 
the two leading articles in the reader 
poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus 
checks of $100 and $50. Unsolicited 
materials should be accompanied by 
full name and address, as well as return 
postage. 



CP/M* compatible software 

SYSTEM MAINTENANCE---- 
DIAGNOSTICS I: Easily the most comprenensive set ol CP/M compatible 

system check-out programs ever assembled. Finds hardware errors in your 
system. confirms suspicions. or just gives your system a clean bill of health. 
Tests· 
• Memory • CPU t8080/80B5/Z80) • Terminal 
• Disk • Printer 
To our knowledge the CPU test is the first of its kind anywhere. Diagnost ics I can 
help you lind problems belore they become serious A good set of diagnostrc 
routines are a must in any program library. 

Minimal requirements: 24K CP/M. Supplied with complete user manual· 
$60.00 Manual alone Sl 5.00. 

ACCOUNTING-------
AccouNTs PAYABLE/ RECEIVABLE: Acomplete. user oriented package 

which leatures· 
automatic postings 10 general ledger (optional) 
accounts payable: • check printing with invoice • invoice aging 
accounls receivable. • progress billing • customer statements 

• partial invoice payments • invoice aging 
The entire package is menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays This package can be used stand alone or 
w11h 	 the General Ledger below. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 

GENERAL LEDGER: Acomplete. user oriented package which features 
• Accepts postings from external programs (i.e. AP I AR above) 
• Accepts directly entered postings 
• 	Maintains account balances for current month. quarter. and year and previous 

1hree quaners 
• Financial repons· tria l balance. income statement balance sheet. and more. 
Complelely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used siand alone or with Accounts 
Payable/ Receivable above. 
Supplied with extensive user manual: $200.00. Manual alone: $20.00 
Both require 48K CP/M. terminal with cursor positioning, home and clear home. 
one 8" disk or Two 5" disks. CBASIC2 required. 

TEXT PROCESSING------
TFs - Text Formatting System: An extremely powerful lormatter. More 

than 50 commands. Supports all major features including: 
• left & right margin 1ustilica1lon • user delined macros 
• dynamic insenion from disk file • underlining and backspace 
TFS lets you make multiple copies of any text. For example· Personalized form 
letters complete with name & address & other insertions from a disk life. Text 1s 
no1 limited to the size ol RAM making TFS perlect for repons or any big job. 

Text rs entered using CP/ M standard editor or most any CP/M compatible 
editor TFS will link completely with Super·M-lisl making personalized form 
letters easy 

Requires 24K CP/ M. 
Supplied wilh ex1ens1ve user manual· S85.00 Manual alone· $20.00 
Source 10 TFS in 8080 assembler can be assembled using standard CP/M 

assemblen plus user manual. $250.00. 

MAILING LIST------ 
SUPER-M-LIST: A complete. easy to use mailing hst program package 

Allows lor two names. two address. city. stale. zip and a three digit code field for 
added flexibility Super·M·Lisl can son on any field and produce mailing labels 
direct 10 prinler or disk frle for later printing or use by other programs Super·M 
List 1s the perlecl companion 10 TFS. Handles 1981 Zip Codes! 

Requires 48K CP /M 
Supplied with comple1e user manual· $75.00. Manual alone: S 10.00 
UTILITIES--------
Ulillty pack #1 : A collecuon ot programs that you w11111nrt userur and maylJe 

even necessary in your daily work 1we did11 Includes 
CMP· Compare two files for equality 

ARCHIVER Compac1s many files 1n10one. useful when you1un out of directory 
en111es 

SORT In core sort of variable length recoids 
XDIR Extended alphabetical direc1ory listing wllh groupings Oy common 

extensron 

---PROGRAMMING LANGUAGES 
FORTH: a full, extended FORTH interpreter/ compiler produces COMPACT. 

ROMABLE code. As fast as compiled FORTRAN. as easy to use as interactive 
BASIC. 

SELF COMPILING: Includes every li ne of source code necessary to recompile 
itself. 
EXTENSIBLE: Adds functions at will. 
Z80 & 8080 ASSEMBLERS included 
Single license. OEM licensing available 
Please specify CPU type: Z80 or 8080 
Supplied with extensive user manual and tutorial : $150.00 
Documentationalone: $25.00 

ENHANCED 'TINY' PASCAL: We still call it 'Tiny· bul It's bigger and belier 
than everr This is the Famous Chung1Yuen ·nny· Pascal wilh more lealures 
added. Features include· 
• recursive procedures/ lunctions · integer arithmetic • CASE 
•FOR (loop) · sequential disk 1/0 • one dimensional arrays 
·IF .. THEN . El SE ·WHILE • 'PEAK' & 'POKE" 
• READ & WRITE · REPEAT ... UNTIL • more 
'Tiny' Pascal rs last. Programs execute up 10 ten times laster lhan similar BASIC 
programs. 

SOURCE TOO! We still distribute source. in ·rmy" Pascal. on each disccue 
sold. You can even recompile the compiler. add leatures or 1us1 gain insight inlo 
compiler construc tion. 

'Tiny· Pascal is perfect for writing text processors real time control systems. 
virtually a_ny application which requ ires high speed. Requires:36K CP/M. Supplied 
with complete user manual and source on discette· $ 85 .00. 

Manual alone: $10.00. 

-----SOFTWARE SECURITY 
ENCODE/ DECODE: Acomplete soltware security system for CP/M. Encode/ 

Decode is asophisticated coding program package which transforms data stored 
on disk into coded text which is completely unrecognizable. Encode/Decode 
suppons mulliple security levels and passwords. A user defined combination 
rone bi llion possible) is used to code and decode afi le. Uses are unlimited. Below 
are a few examples: 
• data bases • general ledger • inventory 
• payroll files • correspondence • accounts pay/ rec 
• programs • tax records • mailing lists 
Encode/Decode Is available in two versions 

Encode/ Decode I provides a level al security suitable lor normal use. 
Encode/Decode II provides enhanced security lor the mos1 demanding needs 
Both versions come supplied on discette and with acomplete user manual 

Encode/ Decode I S50.00 

Encode/Decode II: Sl00.00 Manual alone: $15.00 


-INTERCOMPUTER COMMUNICATIONS 
TERM: a complete intercommunlcatrons package lor link ing y,our computer 10 

other computers. Lrnk either to other CP/M computers or 10 large trmesharing 
systems. TERM 1s comparable to other systems bul costs less.delivers more and 
source is provided on discette' 

With TERM you can send and receive ASCII and Hex files tCOM too. with 
included convert ion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communrcation between users on separate 
systems as well as act ing as timesharing terminal 
• Engage/disengage printer • error checking and auto retry 
• terminal mode lor 11mesharrng between systems · conversation al mode 
• send files · receive files 

Requires 32K CP/ M 

Supplied with user manual and 8080 source carte S11 000 
Manual alone· S 15.00. 

CP/M Formats: 8" soft sectored, 5" Northstar, 
5" Micropolis Mod II, Vector MZ 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: {217) 359-2691PRINl Formaneo listings to punter 

PG lists tiles to CRT a page al a time (answered only when technician is available)SuperSoft. 	plus more •CP/M REGISTERED TRAOEMARK DIGITAL RESEARCH 
Reouues 24K CP /M 

Supplied with mslrucl ions on disce11e S50 00 First in Software Technology 
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COMPUTER SYSTEMS 
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ALTOS BREAKS 

THE MICRO 
BARRIER. 

Yesterday, microcomputer meant micro 
performance. Once you outgrew it. you had to step 
up to a mini . Which meant a big step up in price. 

Today, there·s the new Altos ACSS000-6 single
board microcomputer system. 

It's the first system for the OEM, small business
man and personal user, that offers minicomputer 
performance and minicomputer storage capacities
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 
FLOPPY BACK UP: $14,260. 

The new Altos ACSS000-6 is a highly advanced 
zao•based microcomputer system with high-speed 
RAM, floppy disk and Winchester hard
disk controllers. OMA. six serial and 
two parallel 1/0 ports and the AMO 
9511 floating point processor al l on 
a single board. A typical four-user 
system configuration with two !illi) 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including 
CPU and 208K bytes of RAM, 
costs only $14,260-com
pared to $30,000 or more for 
a similar minicomputer system. 
And that adds up to mini 
performance at less tti8ri half 
the cost ! 

compatible programs in any of six popular lan
guages: BASIC. FORTRAN. COBOL. PASCAL, APL, 
C. and a large assortment of additional business 
application packages. MP/M is compatible with both 
the 1.4 and 2.0 versions of Digital Research's 
CP/M. which means programs based on either 
version can run under MP/M without modification. 

With MP/Mat the helm. your Altos 
ACSS000-6 system can support up to four simul
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 

performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 

The Altos ACSB000-6 

., . series. It's a barrier breaker 
in every sense. Our entry
level, single-user, hard-disc 
system with floppy back 
up is priced under $10.000 
and even our 4-user CP/M 

model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance. call or write: 

MULTI -USER EXECUTIVE l--~~~~~~.i:;.:..-.-•-~ Altos Computer Systems. 
SUPPORTS FOUR 2360 Bering Drive. San Jose. CA 

INDEPENDENT USERS (408) 946-6700. TELEX 171562 ALTOS SNJ . 
RUNNING CP/ M.,. 

COMPATIBLE PROGRAMS. 
This revolutionary new microcomputer system 

features the MP/ M*" Multi-User Executive software 
program that's unique in two ways. It includes a 
multi-user CP/ M capability and the ability to handle (l.\Li:Ol)Winchester-type hard disks. The advanced ZSO 
operating program supports four independent CP/M 

COMPUTER SYSTEMS 
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BASF Systems 
Bedford MA 

Corvus Systems, Inc. 
San Jose CA 

IBM Corporation 
General Systems Div 

International 
Memories Inc (IMI) 

Cupertino CA 

Model 6171/6172 11T 4963 29A/64A 771017720 

Unformatted Capacity 
(millions of bytes) 

8/24 11 29/64 11/20 

Platter Size 210mm (8.27 inch) 200mm (7.87 inch) 210mm (8.27 inch) 200mm (7 .87 inch) 

Number of Platters 1 or 2 2 3 or 6 2 

Average Access Time 42 ms 50 ms 27 ms 50 ms 

Maximum Data Transfer Rate 800 648 1030 648 
(K bytes per second) 

Average Latency 8.3 ms 8.3 ms 9.7 ms 8.3 ms 

Rotational Speed 3600 rpm 3600 rpm approx. 3100 rpm 3600 rpm 

Motor Type brushless DC brushless DC brushless DC 

Spindle Drive direct drive direct drive direct drive 

Actuator Type linear voice coil linear voice coil rotary voice coil linear voice coil 

Positioning Mechanism servo servo servo servo 

Density bpi 6542 5868 8530 5868/6000 

Density tpi 500 300 450 300 

Physical Size 
(inches) 

4.59 by 8.99 by 18 5.5 by 8.57 by 19.25 5.5 by 8.57 by 19.25 

Weight (pounds) 20 22 22 

Single Quantity Price -/$3,1001 $5,3502 approx. $9,300/$10,700 $2,990/$3,590 

OEM Discount Price Competitive OEM 
discounts available 

$1,900/$2,290 (100) 

Cost Per Thousand Bytes - / $.1731$.112 
(OEM Discount) 

Comments Available with integrated Up to 4 drives per integrated into System/34. Optional integrated 
SMD Interface @$3,500 subsystem. Add-on drives Add-on peripheral for controller available 
and integrated controller @$2,990. Uses IMI 7710 

with host bus interface for drive. 
$3,900; all prices quoted 

are for 24 megabyte 

Series 1. @$500 (quantity 1); $325 
(quantity 100). Power 

supply @$250 

Model 6172. 
1. Includes disk bus 2. Complete subsystem 

interface 

Text co11tim1ed from page 70: 

• 	 hardware-oriented control and 
status 

The main characteristics for the host 
level are: 

• 	 parallel data transfer 
• 	 formatting/de-formatting 

included in drive electronics 
• 	 function-oriented control and 

status by functional command 
like read/write sector and 
format 

Device-level interfaces can be 
divided into four groups: 

e 	 ANSI 
• 	 ANSI-like 
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• 	 SMD 
• 	 Floppy-disk-like 

The ANSI interface, as far as it is 
currently defined, will use a single 
SO-conductor flat cable. Up to four 
drives can be connected in a daisy
chain configuration. Differential 
drivers and receivers will be used 
only for block and data signals for 
read and write functions. All other 
lines will use standard TTL 
(transistor-transistor logic) signals. 
Control commands and status infor
mation will be transferred over an 
8-bit-wide bidirectional bus. The bus 
control lines use an asynchronous 
handshake mechanism, allowing sim
ple adaptation of the bus speed to any 
microprocessor. Data is transferred in 

serial NRZ (nonreturn-to-zero) for
mat separated from the clock signal. 

In the ANSI-like interface, most of 
the current device-level interfaces are 
more or less similar to the ANSI inter
face. Common to all are an 8-bit 
parallel control bus and serial NRZ 
data transfer. 

SMD (storage module drive) inter
face is a de facto industry standard 
for 14-inch drives and is being 
adapted for 14-inch drives by ANSl. 
It has also been implemented for 
8-inch drives . The SMD interface uses 
differential drivers and receivers for 
all signals. (They give excellent per
formance as regards high speed, long 
cable lengths, and high noise immuni
ty.) The drives are connected through 



Kennedy Co 
Altadena CA 

Microcomputer Systems 
Corp 

Micropolls Corp 
Chatsworth CA 

Pertee Computer Corp 
Chatsworth CA 

Priam 
San Jose CA 

Sunnyvale CA 

7000 MSC8000 120H/1 202-l/1203·1 D8000 2050/3450 

4/12/20 40 9/27/45 20 20/34 

210mm (8.27 inch) 8inch 200mm (7.87 inch) 210mm (8.27 inch) 8 inch 

1, 2, or 3 3 1, 2, or 3 2 2 or 3 

50 ms 25 ms 42 ms 50 ms 50 ms 

1200 922 870 1030 

8.3 ms 8.3 ms 6.4 ms 

3600 rpm 3600 rpm 4700 rpm 

AC brushless DC brushless DC 

belt drive direct drive direct drive 

rotary rotary voice coil linear voice coil 

servo servo servo servo 

5280 8626 6000 6370 

300 478 476 480 

5.25 by 8.5 by 16.5 4.62 by 8.55 by 14.25 4.62 by 8.55 by 14.25 4.62 by 8.55 by 14.25 

20 22 20 

$2 ' 100/$2 ,300/$2 ,650 $1 ,9621$2,591/$3,007 $3,000 $3,0001$3,750 

$1 ,660/$1,8401$2, 120(100) $1,800 $2,200/$2, 750(100) 

$.42/$.153/$.106 $.09 $.11/$.08 

Included In package ls Ava il able with integrated 
an 80 megabyte, Y2 inch cont roller as Models: 
magnet ic·tape drive on 
the same motor spindle 
for removable back·up 

1221-1 $2,634; 1222·1 
$3,463: 1223·1 $3,879, 

single quantit ies 
storage 

Table 4: Specifications and characteristics of high-end, 8-inch hard-disk drives. 

one daisy-chain cable for control and 
one radial cable for read / write and 
additional control. Control informa
tion is transferred on a 10-bit-wide 
unidirectional synchronous bus. Data 
is transferred in serial NRZ format. 

The SMD interface allows very 
high transfer rates and long cable 
lengths. Because SMD uses differen
tial drivers and receivers for all 
signals, it is somewhat more costly 
than other interfaces using TTL cir
cuits. Because of the 10-bit syn
chronous bus structure, SMD is not 
easy to interface to current 8-bit pro
cessors. The main advantage of SMD 
for 8-inch drives is that it is a stan
dard, and controllers are readily 
available for easy integration into ex
isting or currently supplied systems. 

Having a floppy- d isk -like interface 
for 8-inch hard disks allows the com
bination of floppy-disk drives and 
hard-disk drives in one system. 
Because of the differences in transfer 
ra.tes and other parameters, floppy
and hard-disk drives are not fully 
interface-compatible. Hard-disk users 
must add a radial cable for differen
tial read/write signals in addition to 
the normally used daisy-chain cable. 
By adding 15 % to 20 % more cir
cuitry, a hard-disk controller can be 
designed to also control floppy-disk 
drives. However, a floppy-disk con
troller cannot handle a Winchester
type hard-disk drive. 

In comparing floppy-disk-like in
terfaces with other device-level inter
faces, there are three major differ

ences. First, with floppy-disk-like in
terfaces there is no control bus be
cause commands and status signals 
are transferred on discrete lines. 
Second, positioning control is 
achieved with step and direction 
signals as opposed to the transfer of a 
parallel-cylinder address with other 
interfaces. Third, data is transferred 
in the raw format as recorded on the 
disk. This implies that synchroniza
tion, separation (or generation) of 
clock and data, and generation and 
detection of sector and address marks 
must all be performed externally to 
the drive. The floppy-disk-like con
cept minimizes drive electronics, but 
puts the burden of developing and 
producing the balance of the required 
electronics on the user. 
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Anatomy
of a 
Threaded 
Language 

Threaded languages (such as 
FORTH/ are an exciting new class of languages. 
They are compact and fast, giving the speed of assembly 
language with the programming ease of BASIC, and combine features 
found in no other programming languages. An increasing number of people are using 
them, but few know much about how they work . Is a threaded language interpreted or compiled? 
How much memory overhead does it require? Just what is an " inner interpreter"? Threaded In
terpretive Languages, by R. G. Loeliger, concentrates on the development of an interactive, ex
tensible language with specific routines for the ZILOG ZBO microprocessor. With the core inter
preter, assembler, and data type defining words covered in the text, it is possible to design and im
plement programs for almost any application imaginable. Since the language itself is highly 
segmented into very short routines, it is easy to design equivalent routines for different processors 
and produce an equivalent threaded interpretive language for other development systems. If you 
are interested in learning how to write better FORTH programs or you want to design your own 
powerful, but low-cost, threaded language specific to your needs, this book is for you. .,,----------------------------------------
~l! This and other BYTE/McGraw-Hill ISBN 0-07-038360-X 1•n ~ books are available from BYTE Price s18.95 
,. I • Books or your local computer store. 

I 
I Please send 0 ____ copies of Threaded Interpretive Languages 
I 
I 
I Name Title Company 
I 
I 
I Street City State/Province Code 

J n Check enclosed in the amount of s_ ___ 
I n Bill Visa I ' Bill Master Charge 
1Av•llable In Nov. 1980 Card No._ _ _ _________ 
I., Exp. Date. I 
lj"'I Add 75<! per book to cover postage and handling. l 
~[][]N~ ;:,:::r:~ h, NH Please remit in US. funds or draw on a u.s Bank . ae I 

03458 
g -------------------------------' 



A NEW WORLD OF SMALL COMPUTERS 

15 AT YOUR FINGERTIPS THIS FALL 


4th Annual 

NATIONAL SMALL COMPUTER SHOW 
New York Coliseum, October 30 to Nov. 1, 1980 

When we say "fingertips" we mean just that: a hands-on-inspection Show ever produced. 
opportunity for you to try the small computers and systems that will As always, the show contains attractions lor the seasoned compu
write the history of microprocessing in the 1980's. ter professional, as well as those who wish an Introduction to the 

Manufacturers will fill over 30,000 square feet with computers, soft· exciting world of small computers for business, professional or 
ware and peripherals. Amazing strides in technology are reflected in personal use. In just a short time, you can discuss your interest with 
exhibits and lecture series. many industry leaders, vendors, technologists, and our expert 

New hardware and software for business, education, the sciences lecturers. 
and professions, graphics and personal use are being gathered for Registration fee is only $10 per day, and all registrants have free 
the largest and most beautifully presented National Small Computer access to the hourly lectures. 

FREE LECTURES FOR VISITORS 

lnlloducllon 10 Small Sysllms for Business. SI.In Veil. Associated Computer Ind .. noon, Ocl. 30 &31 . Appllcallon of PASCAL lo Small Systems 1or Bllsloess, Panel, Slan Voll, Assoclaled Computer Ind .. 

Malling Usts: Several Directions. Df. Norman Agin. Mathtech. Inc .• noon. Ocl. 30 &2 pm, Oct. 31 . Modera1or. 3 pm, Oct . 31. 


Selecllng ASmall Computer tor Business, David Benevy, Computer Man of NJ, 1pm, Oct . 30 & 31 . Educational Sottware: lhe Good. the Bad, lhe Ugly. Jo Ann Comito, S.U .N.Y. at Slony Brook, noon, 

Nov. 1.Evaluating and Improving Your Computer's Performance. Pl\lllp Grossman, Raytheon Co., 1 pm, Oct. 30. 

Law Office Systems Aspect' ot Word Processing, Bernard Slernln, 2 pm, Oct. 30 . Introduction lo Personal Computing, noon, Nov. 1. 
Computer·Asslsled Mathematics Courses. Or. Frank Scalzo, Quaensborough Community College. 

1pm, Nov. 1. 
Future Smart Machines: 2000A.O. and Beyond, Dr. Earl Joseph, Sperry Univac. 2pm, Oct. 30. 
Compuler Contracts· Facing the lssuo5, Alan C, Verbit, Vorbll & Co., 3 pm, Ocl. 30 . 

ArUUclal Intelligence Update, Prof. Peter Kugel, Boslon College, 1pm, Nov. 1.Acc'ls Recelvable/Aco'ts Payable/Gen'! Ledger. 3pm, Del. 30 . 
Complllng and Retrieving Personal Medical Data with a Mlcrocompuler, Derek Enlandor, MD, St . Luke'sAdvantages ot Olslrtbuted Processing & Mulll·Processlng, John Steetel, 01Corp., 4 pm, Oct. 31 . 

Hospllal, 2 pm, Nov. 1.
ln•estmenl Analysis of Stocks & Commodities on a Mlmx:ompu1er. Fred Cohen, Shearson Loeb Rhodes, 

The Present Slate of CP/M Compallble Sottware. Tony Gold, Llleboal Assoclalos. 2 pm. Nov. 1.Inc., 4pm, Del. 30, 3 pm, Oci . 31 . 
High Volume Data Handling: Intro. to Fiie Processing , Prat. Peter Kugel , Boston College, 3 pm, Nov . 1. BASIC Programming, Michael Mulcahey. Worcesler Siale College, noon, Ocl.31 . 
Connecting the Computer 101he Outside World, Prol. James Glps, Boston College, 3 pm, Nov. 1. Vldeoprlnls : Full· Color . Low·Cosl. Hard·Copy Computer Graphics, Warren Sullivan. Imago Resource 

Corp.. 1pm, Oct. 31. Educational Applications In the Home, David Ahl, Creative Compullng Magazine,• pm, Nov. 1, 
Household Appllcallons ·Some ollhem Now. Dr. Dennis J. McGuire. 4pm. Nov . 1.Business Applications So"ware Development Via Dala Base Management, Dr . Andrew Whlnston , Micro 

Dala Base Syslems, 2 pm, Del. 31. (Addlllonal lectures 10 be announced) 

SPECIAL: EXECUTIVE EDUCATION SESSION FOR BUSY PEOPLE 
NSCS offers an Intensive live· hour lnlroducllon lo computers lor lhe executive whose lime ls llmlled, bul wanls lo learn how to cope on various levels In business wllh compulers . Covers basics 

In compu1er hardwareand soffware, determining your needs. how to buy, how 10 upgrade, how to gel the most oul o! sys1ems. Given tour times, Oct. 29 lo Nov. 1. Fee $200, Including run-ot
shoW reglSlrallon . Call or wrlle lor lnlonnallon. Attendance llmlled. 

r REGISTRATION FOR AMERICA'S BIGGEST SMALL COMPUTER SHOW 1 I PIH•• register me for the 4th Annual National Small Computer Show, Oct. 30 • Nov. 1, 1880 New York Collaeum. I 

I NAME BUSINESS TITLE (If Any) I 
1 COMPANY (JI Any) TELEPHON I
ADDRESS~~~~~~~~~~~~~~~~~~~~~ 

I1 
IP~~~~~ 

(Cti.ckmalnJobluncllon) O ONEDAY$10 O TWODAYS$20 
1 o Accounlant/CPA 15 0 Compuler Sys1ems Consull , 29 0 Public Servan! D THREE DAYS $30 
2 0 Adverllslng 16 o Computer Technician 30 o Real Es1e1e Mall with payment ol $10 for each day you I 
3 0 Administrator (Business) 17 0 Date Proceaslng Mgr. 31 0 Religious wish to attend. Use one form per person. 
4 o ArchltecUBullder 18 0 Electronic Engineer 32 O AesearchlDevelopmenl I 
s o A.rt 01rec1or 19 D Engineer 33 o Scleotlsl Registrat ion badge will be sent by mail In 
s o Banker 20 o Financial Manager 34 o Stock Broker early October. Check or money order 
7 o Cliemlst 21 0 lndus1rlal Des. 35 0 Teecher M II I 0 b I 
a O CommodlllesBroker 22 0 LawyetflawOlflceMgr. 360Transportallon ~Ionly. • prorto cto er10,1980. 
9 0 Communications 23 0 Manufacturer 37 0 Utlllty Foreign orders: October 1, 1980. I 
10 o Compu1er Dealer 24 D Marketing 38 D WP Manager National Small Computer Show I 
11 o Compu1er Dlslrlbu1m 25 D Medlcal Ooc1or 39 0 WP Opera1or 11 OCharlotte Place I 
12 o Computer Hardware Consult 26 0 Medical Technician 40 0 Sludenl Englewood Cli ffs, NJ 07632I I 
13 o Compu1er OEM 27 0 Miiitary 41 0 Olher (Please speclly) 

14 o Computer Software Consult 28 D Olllce Manager 201 ·569-8542 
-----------------------------------------------· 
Circle 95 on Inquiry card. BYTE August 1980 141 



Century Data Systems 

Anaheim CA 


Model 

Unformatted Capacity 
(millions of bytes) 

Platter Size (inches) 

Number of Platters 

Average Access Time 

Maximum Data Transfer Rate 
(K bytes per second) 

Average Latency 

Rotational Speed 

Motor Type 

Spindle Drive 

Acutator Type 

Positioning Mechanism 

Density bpi 

Density !pl 

Physical Size (inches) 

Weight (pounds) 

Single Quantity Price 

OEM Discount Price 

Cost Per Thousand Bytes 
(OEM Discount) 

Comments 

Marksman M·1 0/M·20/M·30 

10/20/30 


14 


1, 2. or 4 


60 ms 
1 


960 


12.5 ms 

2400 rpm 

band 


stepper motor 


8 by 16.5 by 21 .5 


45 


Winchester Technology 


' includes settling time 


Century Data Systems 

Anaheim CA 


Hunter H-32/H-64/H-96 


34/67/100 


14 


2.3.or4 


30 ms 


1209 


8.3 ms 

3600 rpm 

servo 

10.5 by 17.5 by 30 

175 

16.7 megabytes of removable 

storage on each model 


(5440 Type) 


Fujitsu America Inc 
Santa Clara CA 

M2282/M2283/M2284 

66/133/166 

14 

27 ms 

1012 

10.12 ms 

3000 rpm 

rotary 


servo 


6475 


668 


10.3 by 18.9 by 26.6 


100 


$4,350/$5,200/$5,500 


$3.450/$4,300/$4,600 

(quantity 100) 

$.052/$.033/$.028 

Optional 655 K byte fixed head 
storage for $700 

Host-Level Interface 
A typical implementation for host

level interface is the BASF 6170 series 
drive with integral formatter/con
troller. The BASF host bus interface 
uses a single daisy-chain cable that 
can connect one or more units to the 
host adapter. Transfer of data, com
mand, and status information is done 
across one common 8-bit-wide bi
directional asynchronous bus. The 
eight bus lines, as well as additional 
lines for bus control and interrupt 
generation, all use standard TTL 
drivers and receivers. Using a host
level interface is the easiest and fastest 
way to interface an 8-inch Winchester 
drive to a given host system. 

How Intelligent Should a Con
troller Be? 

With the decreasing cost of 
microprocessors and memories, the 
trend is toward the use of intelligent 
subsystems to handle all I/0-related 
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functions, rather than tying up the 
processor. 

These subsystems can communi
cate with the main system through a 
high-level command language (eg: 
one that is file-oriented as opposed to 
hardware-oriented). Functions such 
as automatic backup, automatic error 
recovery, power-on bootstrap load
ing, etc, can be completely controlled 
locally in the subsystem, thus taking 
the burden off the main processor and 
improving the system's performance. 

Further improvement can be gained 
by adding hardware and software for 
such things as double-buffering for 
data transfer, overlapped operation 
in a multiple drive configuration, and 
RPS (rotational-positioning sensing) 
for access optimization. 

There is a limit to the transparency 
of the disk system to the operating 
system. If a disk with higher packing 
density is substituted, the number of 
sectors on each track or the number 

of tracks per surface will likely be dif
ferent. This information must be 
communicated to the operating 
system. (With luck, this is a small 
parameter change in the 1/0 driver of 
a well-designed, modular operating 
system). But, however easy or dif
ficult it is to change, it must be done 
to take full advantage of the new 
higher-capacity drive. 

The Question of Backup for Fixed 
Disks 

The usefulness of removable media 
on fixed-disk-based systems arises 
from three needs: 

• system backup for crash / fau\t 
recovery 

• program and data-base 
dissemination 

• archival storage of information 

The excellent reliability record of 
Winchester-technology disks is caus



Fujitsu America Inc Kennedy Co Priam Shugart Associates 
Santa Clara CA Altadena CA San Jose CA Sunnyvale CA 

M2201 /M2211 5300 3350/6650/1 5450 SA4000 

50/83 14/42/70 33/661154 14.5/29 

14 14 14 14 

2 or 3 1, 2. or 3 

30 ms 70 ms 50 ms 87 ms 

819 1030 

12.5 ms 10 ms 9.7 ms 

2400 rpm 3000 rpm approx. 3100 rpm 

AC brushless DC 

direct drive 

linear motor rotary linear voice coil band 

servo servo servo stepper motor 

6135 6000 6370 5534 

370 300 480/960/ 172 

10.3 by 19 by 30.2 7 by 19 by 22 6.8 by 16.6 by 20 

150 75 33 

$5,400/$7 ,200 $3,2001$3, 700/$4,200 

$3,900/$4 ,990 (quantity 100) $2, 5601$2,960/$3,360 $1,800/ 1
(quant ity 100) 

$.078/$.060 $.183/$.071$ .048 $.055/-/

Front-loading cartridge 
removable storage 

Winchester Technology Winchester Technology Winchester Technology 

Table 5: Specifications and characteristics of 14-inch, hard-disk drives . 

ing some system builders and users to 
take a fresh look at backup re
quirements for data storage. They are 
concluding that, for some applica
tions, it is no longer necessary to in
clude removable media for backup 
protection in systems design. 

Error-correcting capabilities of sys
tem software and intelligent control
lers help to eliminate the need for 
backup in some cases. However, 
there will probably always be appli
cations- perhaps the majority- in 
which backup cannot be eliminated. 
Many systems require removable me
dia for program and data-base dis
semination and/ or archival storage in 
addition to any backup considera
tions. Therefore, it seems that there 
will be a continuing need for remov
able-media storage peripherals on 
some fixed-disk-based systems. 

According to many small-system 
designers and users, system backup is 
needed regardless of the hardware 

reliability of the fixed-storage subsys
tem. System crashes or failures can be 
caused by software bugs and human 
error as well as by hardware faults . 

Until the new wave of small 
Winchester disks came on the scene 
beginning about a year and a half 
ago, the small-systems hard-disk 
market was being served primarily by 
products based on IBM 5440-type 
removable-cartridge disk technology. 
Most of these products have the uni
que characteristic of having SO% of 
their spindle capacity removable- in 
other words, they have built-in 
backup. But the major drawbacks to 
their use in small systems are relative
ly low performance (70 ms average 
access time); relatively high cost per 
byte; large physical size; and high 
maintenance costs that get higher as 
field engineering labor costs grow. 
Even with the introduction of cost-ef
fective, small, reliable Winchester
type products, these 5440-based pro

ducts still have a place in some small 
systems. After all, the backup pro
blem is solved, whereas no generally 
accepted backup method has yet 
emerged for the "mini Winnies" to 
make most customers feel comfort
able. It is a problem yet to be solved. 

Several approaches are being tried 
for backup. There are floppy disks, 
tape cassettes, tape cartridges, reel
to-reel tape drives, and, in at least 
one case, videocassettes. 

The ideal characteristics of a 
backup device are: 

• 	 The cost of the modular 
removable medium should be 
low (less than $20) . 

• 	 The cost of the transport device 
should be low. 

• 	 The data-transfer rate should be 
similar to the transfer rate of the 
disk. 

• 	 A single removable module 
should hold more, or at least as 
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Error Rates 

Recoverable Unrecoverable Seek Errors 

1 in 1010 bits 1 in 1012 bits to 1 in 
10" bits 

1 in 10• seeks to 1 In 
107 seeks 

Maintainability 

Preventive Maintenance 

None 

(MTBF) (Mean Time 
Between Failures) 
(sealed modules) 

25,000 hours 

(MTBF) (Mean Time 
Between Failures) 

(product) 

aooo to 1 o,ooo• 
POH (power-on hours) 

(MTTA) (Mean 
Time to 
Repair) 

112 to 1 hr 

Component Life 

5 years 

• Exception: Kennedy 7000 Series, 1500 hours 

Table 6: Reliability data for hard-disk drives. 

Call on John D. Owens for all Your Computer Needs 

COMPUTERS, PRINTERS, CRTs, MODEMS, MAINFRAMES, 

MEMORY, CONTROLLERS, FLOPPY AND HARD DISK 


DRIVES, 1/0, DISKETTES AND SOFTWARE. 


IMS 5000 and 8000 Systems 
The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation for fine quality. These systems feature a 280 CPU. S-100 bus; double 
density drives (either single or double sided) CP/ M®. 5000 series uses mini floppies, 
8000 uses maxi floppies . 
Model 5-00125 with two double density drives, 32K Static RAM .... . . . . . .... $2,765 
Model 8-00125 as above but with 8" drives .... . . ............... . ...... .. .. $4,185 
Other configurations available. 

TELETYPE Model 4320 AAK .. $1,185 
Model 4330 punch/ reader. 10 or 30 CPS. 
8 level, 1 • tape . . . . . . . . . . . . . . . . $2,595 
Limited supply of Model 45 available. 

DRIVES 
Per Sci 277 ....... .. .... . .. .. .. $1,210 
Siemens . . . . . $395 Shugart . . . . . $525 
MP! 851 . . . . $265 852 . . . . . . . . $365 
lnnotronics and QUME also available 

HAZELTINE 1500 . . . . . . . . . . . . . $885 
1510 ...... .. $980 1520 .. ... . $1,210 

DEC LA 35/36 Upgrade ........ . $750 
Increases baud rate to 1200. Microproces
sor controlled. Many features include 
TOF, tabs and margin control. 

IBM 3101 CRT Model 10 .. . . . . . $1,195 
Model 20 . . . . . . . $1,395 

Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year. 

TELEVIDEO SMART CRTs 
912 B and C . . . . . . . . . . . . . . . . . . . . $780 
920 8 and C . . . . . . . . . . . . . . . . . . . . $850 

IMS MEMORY 16 K static . . . . . . . $285 
32 K static . . . . . . . $585 

64 K Dynamic with parity ..... . $950 

TEI MAINFRAMES, S-100 
12 slot . . . . . . . . . . . . . . . . . . . . . . . . . $500 
22 slot . . . . . . . . . . . . . . . . . . . . . . . . . $670 

TARBELL 
Double density controller . . . . . . . . . $420 

COMPLETE SYSTEMS AND WORD PROCESSORS 
CONFIGURED FOR YOUR PARTICULAR APPLICATION 

CODs accepted at no extra charge. 
Call on us for product sheets. 

We have no reader inquiry number. 
Shipping $14 for light printers and CRTs . 

Dealer inquiry invited. Credit cards add 4%. 
Prices subject to change without notice. NY residents add tax . 

Overseas Callers: TWX 710 588 2844WE EXPORT : Phone 212 448-6298 or Cable: OWENSASSOC 

much, data as the fixed disk, 
preferably an integer multiple of 
the disk capacity (ie: a 100-mega
byte videocassette to back up a 
20-megabyte disk) . 

With the relatively unsophisticated 
operating-system software present in 
many small systems today (though 
this is rapidly changing), the backup 
strategy is usually to write the entire 
cont~nts of the disk to a removable 
backup medium on a daily basis. This 
procedure results in a significant loss 
in system availability (while dumping 
or restoring) unless the backup device 
has a fast transfer rate and a large 
capacity. 

Perhaps the most appropriate 
backup for a small Winchester is a 
device that can be included in the 
same package, sharing the same 
spindle drive mechanism and/or 
some of the same electronics. For the 
low end this may be a floppy disk; for 
the high end it can be a cartridge tape 
drive or a streaming reel-to-reel tape 
drive. But, except for the very low 
end where system cost is a prime con
sideration, a small-capacity, slow 
floppy disk is not an ideal backup for 
a large, fast, fixed disk. Streaming 
tape drives may be good backup 
devices for high-performance, high
capacity hard disks, but they are too 
expensive for most personal com
puter systems. Nevertheless, some 
streaming tape drives are becoming 
available. Kennedy Company of 
Monrovia, California, is delivering 
(60 to 90 days) its Model 6809 Data 
Streamer. It is a microprocessor
controlled reel-to-reel (10.5-inch 
reels) tape transport with formatter 
for reading, writing, and controlling 
the 9-track, 100 ips (inches per 
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second), 1600 character per inch, 
ANSI- and IBM-compatible half
inch tape drive . It has an unformatted 
capacity of 46 megabytes per reel. It 
can transfer 12 megabytes in 75 
seconds and 40 megabytes in 250 
seconds. It costs about $2500 in OEM 
quantities. Data Electronics Inc 
(DEI), of Pasadena, California, is 
marketing a 34-megabyte streaming 
microtape cartridge drive for $1219 
(OEM quantities) . Cypher Data Pro
ducts Inc of San Diego, California, 
produces a 37-megabyte streaming 
reel-to-reel tape drive for under $2000 
(OEM quantities) . IBM's answer to 
the backup problem for its 8-inch disk 
drive is the model 8809 streaming 
tape drive. 

The Products and the Companies 
The specifications in tables 3, 4, 

and 5 speak for themselves. There are 
a few special features of some of these 
products worth mentioning. BASF 
Systems of Bedford, Massachusetts 
(whose parent corporation, the BASF 
Group based in Germany, invented 
magnetic recording tape in 1934), 
established a Memory Division in 
early 1979 to manufacture computer
disk drives. Their first product is the 
6170 Series 210 mm Fixed-Disk 
Drives available in 8- and 24-mega
byte versions. The 24-megabyte ver
sion with the integrated, micro
programmed BASF host-bus interface 
and controller at $3900 (single quanti
ty price, substantial discounts 
available for OEM quantitites) is a 
cost-effective, high-performance 
source of reliable data storage for 
small systems. BASF offers a variety 
of interfaces. BASF is also a supplier 
of disk and tape media. 

Century Data Systems, a Xerox 
Company, of Anaheim, California, 
offers a wide range of disk products 
for small systems including the 
14-inch Marksman model (Win
chester technology) with capacities 
from 10 to 30 megabytes, and the 
Hunter model with a removable 
16. 7-megabyte 5440-type cartridge, 
plus fixed-disk capacity ranging from 
16.7 to 83.9 megabytes. Century 
Data Systems is a long-time manufac
turer of computer peripherals. 
Corvus Systems Inc, San Jose, 
California, is offering a complete 
hard-disk subsystem based on the IMI 
7710 JO-megabyte 8-inch disk. It in
cludes the 280-based Corvus in
telligent disk controller with com

prehensive diagnostics and interfaces 
for TRS-80, Apple II, S-100-bus, and 
LSI-11 computers. As mentioned 
above, Corvus also markets a 
100-megabyte removable backup in 
the form of an interface to a standard 
videocassette recorder using the 
microprocessor and interface bus of 
the Corvus disk subsystem. IMI was 
the first manufacturer to deliver a 
high-performance 8-inch Winchester 
drive. 

Memorex Corporation of Santa 
Clara, California, is introducing its 
first in a planned family of 8-inch 
hard-disk products, the Model 101. It 

offers low cost per megabyte, low 
weight (10 pounds), low power re
quirements (56 W), and high reliabili
ty. With 11.7 megabytes and 70 ms 
access time, it is a good example of a 
product in the low-end segment of the 
small hard-disk-drive market. 
Memorex has been manufacturing 
disk drives since 1967 and has been a 
major supplier of magnetic media 
since the company was formed in 
1961. The MSC-8000 from Micro
computer Systems Corporation of 
Sunnyvale, California, is an 8-inch 
disk drive with built-in removable 
backup in the form of an 80-mega-

Call on John D. Owens for all Your Computer Needs 

GROUP PLANS AVAILABLE TO COMPUTER CLUBS 

COMPLETE PET BUSINESS PACKAGE INDUSTRIAL 
31 fully integrated programs including Inventory, MICRO 
Sales summary, Accounts Receivable/payable, tax SYSTEMS 

TELETYPE 
statements, general ledger, etc. etc. Prompts user. HAZELTINE 
Validates each entry. Menu driven. Produced in IBM 
London by G .W. Computers, Ltd. TELEVIDEO 

TEI 
Users manual only (including postage) . . ... . ... .. $7 TARBELL 
Complete package ............. . ... . . .. ..... $750 SIEMENS 

Complete listing only ...... . .... . ..... . . . .. . $300 PER SCI 
NEC 

ATARI SUMMER SALE ITHACA 
INTERSYSTEMS 

LIST PRICE SALE PRICE MARINCHIP 

Computer, Model 800 . . . . . . . . . $1,080 
Disk Drive, Model 810. . . . . . . . . $ 699 

$845 
$545 

DATA SOUTH 
QUME 

CENTRONICS 
Printer, Model 820. . . . . . . . . . . . $ 599 $457 TEXAS 
Cassette, Model 410. . . . . . . . . . . $ 89 
Paddle Controller Pair. .... .. .. $ 19 

$ 75 
$ 17 

INSTRUMENTS 
ATARI 

DEC 

MARINCHIP SYSTEMS M9900 
CALIFORNIA 
COMPUTER 

Elegant 16 bit CPU, S-100 compatible multi-user, SYSTEMS 
KONAN 

multi-processor operating system. Extended precision EDGE 
commercial BASIC, FORTH, META, PASCAL, TECHNOLOGY 

INNOTRONJCS 
Word Processor and Text Editor. Fast and powerful! XEROX 
Complete kit and software package ... ... . ... $550 
Assembled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $750 

DIABLO 
INTEGRAL 

DATA SYSTEMS 
We configure complete systems with floppy or hard 
disk. 

CROMEMCO 
SOROC 

MICROPRO 
TELETEK 

WORDSMITH Video Subsystem ...... $1,550 NOVATION 

S-100 Compatible, 40 lines, 80 columns. Powerful FUJITSU 
CDC 

word processor and word processor keyboard. NORTH STAR 
COMMODORE 

MICROANGELO . . . ...... ..... ..... $1,795 SCION 

High resolution graphics system. Wordsmith and MP! 
POWER ONE 

Microangelo feature 15', 22MHZ, green phospher MEASUREMENT 
screen, 72 key keyboard; includes complete cabling 
and software. From SCION. 

SYSTEMS 
AND CONTROL 

SEE OUR AD AND ORDERING DETAILS ON FACING PAGE! 

JOHN D.O NS 

212 448-6283 Associates, Inc. 212 448-6298 


12 Schubert Street, 

Staten Island, New York 10305 
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by te half-inch tape drive on the 
same motor spindle. Micropolis Cor
poration, of Chatsworth, California, 
is offering the largest capacity (now 
available) 8-inch Winchester disk, the 
Model 1203-I, with 45 megabytes on 
five surfaces. The density is high 
(8626 bpi, 478 tpi), the access time 
fast (42 ms), and the price reasonable. 
It is another good example of a high
capacity, high-performance 8-inch 
disk in the high-end segment. New 
World Computer Company Inc, of 
Costa Mesa, California, is making an 
unconventional, miniature hard disk, 
the Mikro-Disc 211. It is a cross be
tween a high-performance, one-head
per-track disk and a cost-effective 
moving head mini-Winchester drive. 
It is small, light (8 pounds), and very 
fast (18.825 ms access time). It has 
relatively low capacity (2 .1 mega
bytes ) but makes up for it in perfor
mance, price (less than $1000 in large 
OEM quantities), size (9V2 inch by 
9 V2 inch), weight, and power re
quirements (less than 50 W). In the 
words of company president, Phil 

Haines, "It's a little screamer." The 
Mikro-Disc 211 is a versatile storage 
system suitable for a variety of uses: 
it can efficiently augment or replace 
floppy-disk drives, supplement other 
larger and slower mass-storage 
devices by acting as a high-speed 
cache memory, improve system 
response time by providing fast-ac
cess key-directory storage, and be the 
primary file device in small systems. 
It has an assembly with twenty pro
prietary low-cost heads that write 
and read data onto 0.008-inch-wide 
tracks. The head assembly is moved 
only seven 0.010-inch steps (eight 
positions) across the disk. Each step is 
accomplished in 5 ms, precisely and 
accurately, by a low-cost open-loop 
stepper motor. 

The Model 3450 from Priam, San 
Jose, California, is another example 
in the high-end segment, along with 
BASF and MicropoHs . It has 34 mega
bytes on five surfaces, fast transfer 
rate (1 .02 megabytes per second), and 
high density (6370 bpi, 480 tpi). It is a 
state-of-the -art product at a 

reasonable price. The Shugart 
Associates SAlOOO-series drives are 
another example of the low-end seg
ment along with the Memorex 101 
with 5- and 11-megabyte models . 

Shugart Technology of Scotts 
Valley, California (a new company 
not connected with Shugart 
Associates or Xerox) has just an
nounced its Model ST506 5-inch 
6-megabyte Winchester disk drive. It 
is the size of a 5-inch floppy drive and 
weighs only 3.5 pounds - 6 mega
bytes of reliable Winchester disk 
storage in the palm of your hand for 
$925 (OEM quantity 500)1 In the 
popular parlance, this is a hot little 
product for the small computer 
system . Evaluation units are sched
uled to be available this month and 
production quantities by next month. 

The latest in disk drives for small 
systems are these 8-inch and 5-inch 
wonders. The hard disks are upon us, 
and they're taking personal com
puting forward by a giant step. • 

Directory of Hard-Disk Manufacturers 


BASF Systems 
OEM Peripheral Sales 
Crosby Dr 
Bedford MA 01730 
(617) 271-4000 

Century Data Systems Inc 
A Xerox Company 
1270 North Kraemer Blvd 
Anaheim CA 92806 
(714) 632-7500 

Corvus Systems Inc 
900 S Winchester Blvd 
San Jose CA 95128 
(408) 246-0461 

Fujitsu America Inc 
2945 Oakmead Village Ct 
Santa Clara CA 95051 
(408) 985-2300 

International Memories Inc 
10381 Bandley Dr 
Cupertino CA 95014 
(408) 446-9779 

Kennedy Company 
1600 South Shamrock Ave 
Monrovia CA 91016 
(213) 357-8831 

Memorex Corporation 
Recording Components Div 
San Tomas and Central Expys 
Santa Clara CA 95052 
(408) 987-1000 

Microcomputer Systems Corporation 
432 Lakeside Dr 
Sunnyvale CA 94086 
(408) 733-4200 

Micropolis Corporation 
21329 Nordhoff St 
Chatsworth CA 91311 
(213) 709-3300 

New. World Computer Company Inc 
3176 Pullman St, Suite 119 
Costa Mesa CA 92626 
(714) 556-9320 

Pertee Computer Corporation 
Peripherals Div 
9610 De Soto Ave 
Chatsworth CA 91311 
(213) 999-2020 

Priam 
3096 Orchard Dr 
San Jose CA 95134 
(408) 946-4600 

Shugart Associates 
475 Oakmead Pky 
Sunnyvale CA 94086 
(408) 733-0100 

Shugart Technology 
340 El Pueblo Road, Suite C 
Scotts Valley CA 95066 
(408) 438-6550 
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DYNACOMP 

Quality software for: 	 PET 

Apple II Plus 
TRS-80 (Level II) 
North Star 

All software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on PET cassette, North Star diskette (North 
Star BASIC), TRS-80 cassette (Level JI) and Apple casseue (Applesofr 
BASIC). These programs are also available on PAPER TAPE (Microsoft 
BASIC) . 

BRIDGE 2.0 Prke: SJ1.95 pos1pald 
An aJl·inclusl"Yc version of th is most popular of card game:S . This program both 81 OS 
and PLAYS either con1rac1 or duplica te bridge. Depending on the contract, your com· 
putcr opponents will either play the offC"nse OR ddcnst . If you bid too high the com · 
pu<cr wUI double )'Our contract! BRIDGE 2.0 provides challcnaing cntcnainmcnt for 
advanced players a.nd ii an cxccllcnl learning tool for 1hc bridge novice . 

H EARTS 1.5 Prt<.:5 14.95 pos1patd 
An e.xching and cntcneining computer version or 1his popular card same. Hearts ls a 
Irick-oriented same in whic;:h the purpose is no1 to take any hearts or the queen or 
spades . Play against 1wo rompulcr opponents who arc armed wi1h hard-10-bcat play

·ing stralcgies. 

FLIGHT SIMULATOR 	 Prlct: $17 .95 posrp1ld 
(as described In SIMULATION, Volume ll) 

A realistic and cJi:tensive m:uhcn:uuicaJ simula1ion or take-off, night and landing . The 
program u1iliz.es aerodynamic equations and the charactcri.stlcs or a real airfoil . You 
can prae1icc innrume:nt approaches and navigation using radiaJs and compass 
ha.dings , The more advanced flyer can also perform loops, half-rolls and similar 
acrobatic maneuvers . 

SIMULATION. Volume II (BYTE Publication..): $6.00 

VALDEZ Prlre: s i •.95 pos1p1ld 
A si mulation of supenanker navigation in 1he Prince William Sound and Valdc.t 
Narrow!. The program uses an extensive 2S6X2S6 element radar map and employs 
physical models or ship response and tidal patterns. Chart your own course through 
ship and icebeq:i: lrarfic . Any standard ferminal may be U5Cd for display. 

CHESS MASTER Prl«: Sl9.95 poslpoid (uallablc lo r North SIJlrondTRS-IO only) 
This tomplelc and 'YCty powerful program provides five levels Of play . It includes Cast l
ing, en pa.nant captures. and the promo1ion of pawns. Addilionally , the board may b~ 
preset before lhc :itan or play, pcnniuina the c.Xamination o f "boot" plays . TD max· 
imizc cJCteution speed, lhc program is written in a.sscmbly language (by SOFTWARE 
SPECIALISTS of California). Full graphics ore employ«! in 1he TRS-80 version, and 
two widths or alphanumeric display arc provided 10 accomrnodat.c North Star users. 

FOURIER ANALYZER Price: s1os poSlpald 
Use 1his program to euminc lhc frequency spectra of limited durat.ion signals. The 
progra.m rcalurcs au1oma1ic sc·aHng and plotting of the inpul d.ala and results . Prac· 
1ic.at applica1ion.s include che analy.sis of complica1cd pauerns in such fields as elec· 
rronics. communica1ions and business. 

TEXT EDITOR I (Letter Writer) Prke: s1us pos1p1ld 
An c;uy to u.sc, line-oricn1cd tcxl cdicor which pro"ides variable line wid1hs and simple 
paraa:raph indexing. This 1c:11.1 editor is ideally suited ror composing lcuen and is qui1e 
capable or handling much larger jobs. 

MAIL LIST II Prlct: $19.95 postpaid (av1Uablc for North Siar only) 
This m1111y -featurcd program now includes fu.11 alphabetic and zip code sor1ing as well 
BS me merging. Enlries c.3n be retrieved by uscr-ddined code, client name or Zip Code. 
The prin1ou1 formal allows 1hc use or standard size address labels. Each diskcnc can 
1rnrc- more 1han 1000 entries (single densi1y; over 2000 with double den.sily system$)! 

STARTREK 3. 2 Pritt: 59.95 posipald 
This i.! the clank Stanrek simuJacion, bul with severa l new fcalures . for example. lhc 
Klinaons now shoot at lhe Enterprise wilhoul warn ing while also attacking starbucs in 
other quadrants. The Klingons also attack wilh both light and heavy cruisers and move 
when 1ho1 a1! The si1uation is hectic when the Enterprise is besieged by lhrec heavy 
cruisers and a starbasc S .O .S. is received! The KUngons get even! 

GAMES PACK I and GAMES PACK U Pritt: 59.95 rach pos1pald 
GA MES PACK I con1ains BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more . 
GAMES PACK II concains CRAZY EIGHTS, JOTIO, ACEY-DUCEY, LIFE, 
WUMPUS and more. 
Why pay S5.9S or more per J)rogram when )IOU can buy a DYNACOMP collection for 
juSI S9 .95? 

All orders arc processed wi1h in 48 hours . Please enclose payment with order . If payi ng by 
MASTER CHA RGE or VISA. include all numbers on card . Foreign ordcr• add tO'It for 
shipping and hondling . 

Write for detailed descrip1 ions or 1hc.se and other program.i available from DYNACOMP. 

DYNA COMP, Inc. 
6 Rippingale Rd. 

Pittsford , New York 14534 
(716) 586-7579 

New York State reslde.nls plicue •dd 10/o VS 1•Lt.s lu:. -
Cfrcle 96 on Inquiry card. 

Circle 97 on Inqui ry card. 

OSBORNE CCMPATABLE 

REACV to RUN 

BUSINESS SOFTWARE 


I n 	 CBASIC2 or '1 6 K BASIC 

• 	 features • • hardware required • 
four Compltle P.ack11ges·  One or more B"' or S" Floppy ·:: 

Ceneral ledger Drives 
Accounts A:eceiv~blr CRT wilh cursor addressing 
Accounts P .. y.1blt ll2·Column Prinler 
P.iyroll wi lh Cost AccounlJng 

Strong support from Osborne M.inu.llS 

CBASIC2 runs under CP/M or und~r COOS 
 $'14500 
version 1.07 on Cromemco compulrrs 

p er pac kage
IMC BASIC runs on Cromemco compult"n 

Cursor addressing roulines for H.lullinr, 


IOlllll:Cllllle.u Siegler and Cromemco (8eehivr) ,o,1M"l"'Jl•PCt> rt
Terminals (.1l.i.-t.1111 1 ~'1 u"'"' '•• 

rlltl.MI ("'lr:D~.tCCFf'llO
Sourc~ Codes and lnsl.lllation lnslruc lions 

provided Jlong with disks 

Automalic Command St.Jrl·up 

Easy lo apply lo .ill of your busineu .l..nd 

syslcms needs 
 • DEALER INQ UIRIES INVITED • 

e 	OSBORNE READY t a }l.lfll e EXPMU)( Run Crnl!IC'mco e U~f'l(Ol!ik.l: t l l-
Bus lNESS SOtn.'Afl.E Snft w"r~ un ct·/~O 

e 	S1ttoS(C l·'IH ru. e MICRCU'l.OT(Vern<t l ih e uUr 4(1;1oob h .· ~ld11:1l 
C.-omt•t1eo l-••tsputen; ) l'r lot.,.,. C.rnphlc s ) • 11ti1• HDl~li. lit. I l-

Jt-IOS(HP/l'I for e ORtV£CCustoal:zcd lt I~:. for CP/:1 

.._____~ c..••"--' "~~~-' ' ' "' "- '- --'' ~-"'-~'----- --_,c • • ·~·-__- ' - J ---- '-'•- " '-~~-• '' - '' "" ' · ""- ' "k ' " •• "•
• Cati or Wr ite for Free C.:iulogut!: and More lnfotm.111on • 

* We wlll Cu1lomlJ.1 any of our progr•m• a l our Sl1ndud,Con1ulllng R11t11 • 

l": 	 All ordcrs u~t.rnlly !"hippi:id 8" 

F'or 5·· rtisk~ adrl ;:· ?.o.oo fo r c1 own loa.cHn~ 


J\<11CAH "'" "" """llRll• I \Ill . ..... ph.H'f•I J., ,., 

M IC ro Appfic.ilio n\ .1nd H.ndw.1rt 


• fONSUlT>.'1 15 •nd SOFTW4RE DEVELOPERS • 


The 
2nd Generation 

is shaping up... 


MEASUREMENT 
systems &.. controls 

incorporated 
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ALTOS OFFERS OUR USERS 
• Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
• Megabyte storage AND FLEXIBILITY . .. 

• 

• • • 64K RAM • Z80 based• CP/M • Multi-User 
• 	Totally expandable • Hard Disk• Seven languages 

to Hard £?1sk (29MB) • MP/M • NEECO system support
and Multi-User F d p .• u 11 W or rocess1ng 

$5990 
11 

ALTOS Computers offer you System 
Flexibility and Reliability" 

CONTACT NEECO FOR ADDITIONAL INFORMATION ON 

HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 


Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabilities 
range from single disk-single user to 29 Megabytes-Multi-User. 

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA 

Trial Tested Osborne Business Packages on the SuperbrainSUPERBRAIN •Accounts Receivable s2so.oo Complete 4 Module 
• General Ledger s2so.oo Package s795SOFTWARE •Accounts Payable s2so.oo MicrosoftBASIC 

(Business Packages written in Microsof!BASIC) • Payroll Package s2so.oo s325 

U SPECIAL OFFER! - Purchase 
32K RAM $2795 	 Purchase a 64K Superbrain a Centronics 704-9 (RS232, 

at $2995 and will include 180 CPS t 'I $2380) · t64K RAM $2995 MBASIC5 for only $250! • re ai pnn er 
FORTRAN $ 450 (regularly$350l and a 64K Superbrain together 

"The Superbrain is ideal for use as an intelligent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 
OEM's, commercial customers, and other • Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 

• 	 Integrated in a single compact housing. 

• 	CP/M operating System with MBASICS and 
other interpreters/compilers available. 

• 32K or 64K RAM models available. 

• 	 2 1/0 Ports - one fully enabled RS232 
port for communications. Other port for 
RS232 serial printer output. 

• 	Too many software packages are now 
available to list them here. 

OEM/DEALER INQUIRIES 
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NEECO PROUDLY ANNOUNCES OUR 
"Your complete source NEW ONE YEAR WARRANTY 
for all CBM Hardware ON ALL CBM COMPUTERS! and Software Products" 

"All CBM Computers purchased between June 15th and Sept. 15th 
will automaticall carr a full one ear NEECO warrant " 

The 8032 CBM Computer is now available! CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Com modore 8000 series computers offer a wide screen~commodore 	 display to show you up to 80-character lines of Information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident 
Operating System with expanded functional capabilities. You 
can use BASIC on the 8000 computers in both interactive and 
program modes, with expanded commands and functions for 
arithmetic, editing, and disk file management. The CBM 8000 
series computers are ideally suited for the computing needs of 
the business marketplace. 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is an enhanced version of 
the intelligent CBM 2040 Disk Drive. The CBM 8050 has all of the 
features of the CBM 2040, and provides more powerful software 
capabilities, as well as nearly one megabyte of online storage 
capacity. The CBM 8050 supplies relative record files and 
automatic diskette initialization. It can copy all the files from one 
diskette to another w ithout copying unused space. The CBM 
8050 also offers improved error recovery and the ability to 
append to sequential files. 
HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.0 
Two microprocessors Sequential Ille manipulation 
974K Bytes storage on two Sequential user files 

5.25'" diskettes (ss) Relat ive record files 
Tracks 70 Append to sequential files 
Sectors 17-21 Improved error recovery 
Sott sector format Automatic diskette initia lization 
IEEE'-488 interface Automatic directory search 
Combination power (green) and Command parser for syntax 

error (red) indicator lights validation 
Drive Activity indicator lights Program load and save 
Disk Operating System Firmware 

(12K ROM) 
Disk Buffer (4K RAM) 

CBN PRODUCT DESCRIPTION PRICE CBM PRODUCT DESCRIPTION PRICE 

2001-8KN 8K RAM-Graphics Keyboard $ 795.00 2040 Dual Floppy-343K-DOS 1.0 $1295.00 
2001-16KN 16KN RAM-Graphics Keyboard $ 995.00 2050 Dual Floppy-343K-DOS 2.0 $1295 .00 
2001-16KB 16K RAM-Business Keyboard $ 995.00 8050 Dual Floppy-974K-DOS 2.0 $1695.00 • 
2001 ·32KN 32K RAM-Graphics Keyboard $1295.00 C2N Cassano External Cassette Drive $ 95.00 
2001-32KB 32K RAM-Business Keyboard $1295.00 CBM to IEEE CBM to 1st IEEE Peripheral $ 39.95 
8016 16K RAM-80 Col.-4.0 O/S $1495.00 • IEEE to IEEE CBM to 2nd IEEE Peripheral $ 49.95 
8032 32K RAM-80 Col.-4.0 OIS $1795.00 8010 IEEE 300 Baud Modem $ 395.00 • 
2023 Frict ion Feed Printer s 695.00 2.0 DOS DOS Upgrade tor 2040 $ 50.00 
2022 Tractor Feed Printer $ 795.00 4.0 O/ S O/S Upgrade for 40 Column $ 100.00 

•Aslerlsks Indicate summer delivery-all others are immediately available. 

SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 
Purchasing software has always been difficult due to the "you buy It - you own It" attitude of most 
vendors. We at NEECO, recognize this problem and can now, on all of the Software Packages listed, offer 
a full 30 day refund policy to NEECO's customers. Now you can purchase with confidence. Buy it- try it; 
if the program package Is not suitable for any reason, send It back to us within 30 days and we will refund 
the full purchase price-less shipping charges! 

SOFTWARE APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 
Word Pro I Word Processing 8K + cassetle Pro Micro Immediate $ 29.95 
Word Pro II ·• 10K • 2040 99.95 
Word Pro Ill 32K • 2()40 199.95 
Word Pro IV 8002 • 2040/8050 299.95 
BPI Integrated GIL Business 32Kl8032 • 2040 BPI 360.00 
BPI Inventory T.B.A. 
BPI Payroll 
BPI Enhanced AIR 
CMS GIL CMS Soflware 295.00 
CMSA/R 195.00 
CMS A/P 195.00 
CMS Customer Mail List 195.00 
CMS Payroll 350.00 
BMB Database All Business 321<18032 • 2050/8050 BMB August/Sept. 295.00 

·wordprocesslng Software requires output prln1er. We recommend lhe NEC Splnwrlter ($2995) for letter quality. 
"PET Is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit. 

Munl-C luster is available in Canada from BMB Compu Science, P.O. BOX 121 . Miiton, Ontario, L9T2Y3 
All prices and specifications are subject lO change w llhout notice. 

NEECO NEWENGLANOELECTRONICSCO.,INC. (617) 449-1760 
'" NEW ENGLANO's Largest

679 HIGHLAND AVE. MASTERCHARGE OR VISA ACCEPTED 
1 Computer Showroom'" TELEX NUMBER 951021 NEECO

NEEDHAM, MA 02194 	 ·I• 	 MON-FRI, 9:00-5:30 
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Editor's Note 
We are particularly pleased to 

include this article by Dick and Jill 
Miller in this FORTH theme issue. 
One of the problems with past 
BYTE language issues has been the 
lack of concrete examples of the 
language being showcased-name
ly , a full , nontrivial program that 
does something useful or fun and, 
at the same time, shows an exam
ple of the language at its best. 

The program BREAKFORTH, 
written for the MMSFORTH 
language running on the Radio 
Shack TRS-80, does show the 
language FORTH at its best. This 
real-time video game, which is a 
version of the arcade-type game 
that requires the user to chip away 
at a "bn"ck wall" by directing a 
bouncing ball at it with a paddle, is 
what Dick Miller calls "electronic 
flypaper"-a game so addictive 
that it keeps people trapped at 
their TRS-80, unable to stop play
ing. 

In addition to being playable 
(quite a testament to the speed of 
FORTH, especially if you have 
ever seen the same game written in 
TRS-80 BASIC), the game also 
gives an example of how a good 
FORTH program is put together, 

as well as how it can be more 
readable when properly written 
out with adequate indentation and 
comments. 

Another departure from 
previous language issues is the 
availability of the language 
FORTH at reasonable cost on a 
wide range of microcomputers (see 
chart of FORTH sources, 
elsewhere in this issue) . Miller 
Microcomputer Services (MMS) 
supplies one of the most complete 
and well-supported versions of 
FORTH available, along with a 
newsletter and other FORTH pro
ducts available at reasonable 
prices . (For example, MMS sells a 
FORTH software package that 
adds floating-point arithmetic 
(both single- and 
double-precision), complex 
arithmetic, and a full Z80 
assembler, all on floppy disk for 
$29.95.) 

This article was produced with 
the help of two other people not 
yet mentioned. The first is Tom 
Dowling, who wrote the 
MMSFORTH language for the 
TRS-80 and who does a large por
tion of the FORTH programming 
for MMS. The second person is 
Arnold Schaeffer, who wrote the 

BREAKFOR TH program as his 
first FORTH program. If this 
achievement were not impressive 
enough, then I should add that 
Arnold is a high school student. 
This is proof that FORTH can be 
learned by anyone with sufficient 
enthusiasm for the language. 

Analyzing the BREAKFOR TH 
program is a great way to learn 
about FORTH and how to pro
gram in it. The program can be 
typed in as is on a TRS-80 using 
MMSFORTH's full-screen editor 
and virtual memory, but I suggest 
that you first read John James ' arti
cle in this issue, "What Is FORTH? 
A Tutorial Introduction," before 
seriously studying the 
BREAKFORTH program. 

One final note on alteration : this 
program is meant to work on a 
TRS-80 Model I running 
MMSFORTH. Users of other 
FORTH systems having a graphic 
display of 48 by 128 resolution or 
better can probably get the pro
gram running by rewriting some 
words unfamiliar to their system. 
Some information designed to help 
in this conversion effort has been 
supplied in this article .. . .GW 

BREAKFORTH Into FORTH! 


About the Authors 
A Richard (Dick) and Jill Miller founded 

Miller Microcomputer Services in 1977 as a 
consulting firm specializing in support for the 
Radio Shack TRS-80. After continued 
dissatisfaction with other languages available 
for the TRS-80 (FORTRAN. COBOL. Pascal, 
PILOT. BASIC), they settled on FORTH as a 
language that combines the seemingly incom
patible traits of language complexity, high 
operating speed, and low memory overhead. 
They released the ir first vers ion of 
MMSFORTH (version 1.5) in Tune 1979, and 
have been improving disk and cassette versions 
of the system ever since. MMSFORTH 
resembles the FORTH Inc version of the 
language called microFORTH, and was written 
independently with permission from that com
pany. 
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Miller Microcomputer Services 


61 Lake Shore Rd 

Natick MA 01760 


Introduction to BREAKFORTH 
This BREAKFORTH program was 

created by Arnold Schaeffer. The 
program, which was purchased by 
MMS, has received minor modifica
tions and is now included with the 
purchase of MMSFORTH version 1.9 
(on a different range of blocks from 
those shown here, blocks 69 thru 74). 
We think it is a classic game as is, and 
fully expect individuals to modify it 
in accord with their game 
preferences-for their individual use. 

The BREAKFORTH program is a 
straightforward one, although it is 
not a trivial one. It combines many of 
the techniques of FORTH and can be 

followed easily with a little time and 
study . Figure 1 shows a typical 
BREAKFORTH video display, with 
an operator-controlled game paddle 
at the bottom, a bouncing ball, and a 
barrier to be knocked out one brick at 
a time by successive bounces until all 
the bricks have been cleared away. 
Each removed brick scores one point 
or more depending on its level, and 
there is a surprise bonus for a com
pletely cleared barrier. Ball speed and 
number of balls are selectable, but be 
warned that, as you bounce your way 
up to the higher layers, the ball speed 
increases! You might want to start 
with short games using five balls and 



NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

~-- ~ 
ATARI 800 fi/ii:ilt"'"""'" .,, ,., ,,,.,,.. ,,,..,,,"~~Ii\ 

Personal Computer · rJ&-~eoo _ _ J 
. . . . .... -

System ~ 
s79900 

NORTHSTAR 
Horizon II 

32K 
Horizon 11 Quad 
Horizon 11 64K 
Horizon Quad 64K 

"'I' "' "' • • I ' • ' • ' ..... -- .. . ~ . ,, . . ' ... "" . 
• • • • "" • I "' • 

-52349°0 
2799°0 
2999°0 
3399°0 

TELEVIDEO 

912 8749°0 I 920 s79900 

tB llH. ............ 

INTERTEC 
Superbrain 
32K Computer
s2495oo 
Superbrain 64K 
82795°0 

DECwriter IV 

SOROC 
Technology 

10 120 5699°0 

10 140 999°0 

CROMEM CO 

System 3 s5595oo 
Z2H 7995oo 

HAZELTINE 

1420 s795oo 
1500 5849°0 

151 o51049°0 LA 34 s979oo 
1520 51229°0.,.....______......_,.___ 

OKI DATA 
Microline 80 

s59900 

TEXAS 
INSTRUMENT 
810 Multi Copy 
Impact Printer 
51499°0 

Most items in stock for immediate delivery. Factory-sealed cartons. 
Full manufacturer's guarantee. 

DATA DISCOUNT CENTER 
Box 100 135-53 Northern Blvd., Flushing, New York 11354 
Visa • Master Charge • N.Y.S. residents add appropriate Sa les Tax • Shipping F.0.8. N.Y. 

PHONE ORDERS 
CALL 

212 


465-6609 


BYl'E August 1980 151 



a ball speed of seven. Fifty balls and a 
speed of four will present a challenge 
for high scorers. 

BREAKFORTH offers some other 
features, too. As you and your 
friends try for better scores, a BEST 
score is kept to challenge your present 
effort. In addition, the paddle adds 
backspin in certain cases that we will 
leave you to discover. 

To add sound, plug an external 
speaker into the EAR jack of your 
cassette tape recorder, attach the mid
dle cable from the keyboard unit (not 
the motor remote cable) to the AUX 
jack of the tape recorder, and open 
the tape compartment door. While 
depressing the write-protect detector 
switch at the left side of the back of 
this compartment, simultaneously 
press the Record and Play keys. This 
procedure allows the cassette tape 
recorder to be used as an amplifier. 
The BREAKFORTH program 
manipulates the cassette port (nor
mally used for writing a program to 
tape), causing a sound to be amplified 
by the recorder and played on the 
speaker. 

Like other brands of electronic 
flypaper, BREAKFORTH may keep 
you glued to the keyboard. If you 
have to leave but do not want to give 
up the game, press shift-@ to pause 
the game. Pressing any other key will 
cause the game to resume where you 

BREAKFORTH is 
developed in the FORTH 
manner, with top-down 
design and bottom-up pro
gramming. 

left off. To start a new game in 
midstream while keeping the BEST 
score, press the Break key, type in the 
word BREAKFORTH , and press the 
Enter (Return) key. 

BREAKFORTH is developed in the 
FORTH manner, with top-down 
design and bottom-up programming. 
Figure 2 shows the organization of the 
program. These modules shown in 
figure 2, along with the various 
1-byte and single-precision (2-byte) 
variables and constants they invoke, 
are listed with explanations in table l, 
a directory of the BREAKFORTH 
words that this program will add to 
the FORTH vocabulary . 

The program's source code is on six 
consecutive blocks, and in this case 
happens to be located on blocks 50 
thru 55 ; see listing 1. In 
MMSFORTH, one enters 
l 50 6 LOADS I to load the pro
gram- that is, to compile and execute 
alJ the information on blocks 50 thru 

BREAKFORTH IN MMSFORTH SCORE : 253 BEST: 352 BALL : 4 

55, ending with the immediate execu
tion of the word BREAKFORTH 
from line 15 of block 55 (which causes 
the program to be run). (Other ver
sions of FORTH that lack the 
consecutive-blocks word, LOADS , 
will have another way of doing this.) 

The First Block 
Let us take a detailed look at block 

50 in listing 1. Lines 0 thru 2 are all 
comment lines, as are any words sur
rounded by parentheses. Notice that 
because FORTH words are set off by 
spaces on either side, the "begin com
ment" word , ( ( I , must be 
separated from the first word of the 
comment by at least one space. 
(Because of the way I ( I is defined, 
the closing parenthesis need not be 
separated from the last word of the 
comment by a space.) 

Most definitions in FORTH begin 
with a colon ( ( : I ) and end with a 
semicolon ( { ; ) ), where the first 
word after the colon is the word being 
defined. In line 3, the first word de
fined is TASK . Since the only word 
following TASK is the closing 
semicolon, we can conclude that the 
word TASK does not do much. 
However, it does serve as a 
"bookmark," marking the beginning 
of the words and variables that are 
specific to this application (game). 
We wilJ come back to TASK later, at 
the end of block 55. 

Line 3 also causes two other blocks 
on the MMSFORTH system disk to 
be loaded into memory. Block 32, 
when loaded, adds several special
purpose words having to do with 
random numbers: RANDOMIZE 
and RND . Block 33, when loaded, 
adds several words that have to do 
with graphics : DCLR , DSET , 
{ 07 } , ECLR , ESET , and 
{ E? } . (The last three are the same 
as TRS-80 BASIC words RESET, 
SET, and POINT, and the variables 
beginning with D are the same, but 
referencing double-width characters. ) 

Lines 4 thru 6 initialize seven 
double-byte variables and two single
byte ( CVARIABLE ) variables. ln 
FORTH , unless specified, all 
variables, constants, and stack entries 
are 16 bits (2 bytes) long. See table 1 
for the meaning of these variables. 

Line 7 defines a new word, LINE , 
using a colon to begin the definition 
and a semicolon to end it. Several 

Figure 1: One view of the TRS-80 video screen during a BREAKFORTH game. spaces (usually three) are placed be
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THE NEXTGENERATIONOFMICROCOMPUTERS IS HERE 

ATQUASARDATAPRODUCTS 
 f::-:-~?~~

16BITPOWER --:..:..::...:: 

Z·8000 

AND STILL RlJN YOUR 8 BIT SOFTWARE 

IF YOU SEE IT OUR WAY THEN WE THINK WE 
HAVE THE PRODUCTS FOR YOU: 
• THE S-100 BUS IS HERE TO STAY IT IS NOT THE GREATEST BUT 

WITH PROPER TERMINATION IT WORKS RELIABLY AT HIGH SPEEDS_ 
AND SINCE IT IS NOW AN IEEE STANDARD. IT IS WELL DEFINED_ 

• THE 8 BIT SYSTEMS ARE USEFUL BUT THEY ARE THE LIMITING 
FACTOR FOR MANY APPLICATIONS. 

• THE 16 BIT SYSTEMS ARE THE WAY FUllJRE SYSTEMS WILL GO. 
WHY NOT? THERE IS VERY UTILE PRICE DIFFERENCE AND AN 
ORDER OF MAGNITUDE PERFORMANCE DIFFERENCE. 

• THE REAL USEFULNESS OF THE 16 BIT MICROPROCESSORS WILL 
BE DETERMINED BY THE SOFJWARE. 

• THE SYSTEMS USING 511.i INCH DISK DRIVES REALLY DO NOT HAVE 
ADEQUATE MEMORY STORAGE OR COMPUTER POWER FOR MANY 
BUSINESS OR SCIENTIFIC APPLICATIONS_ 

• SIXTY-FOUR KILOBYTES OF ADDRESSABLE RAM. THE MAXIMUM 
FOR 8 BIT SYSTEMS. JS NOT ADEQUATE FOR MANY BUSINESS OR 
SCIENTIFIC APPLICA TlONS. 

• IT IS NOT WORTH BUYING 8 BIT SYSTEMS OR BOARDS NOW IF YOU 
CAN GET THE SAME SOFTWARE WITH 16 BIT SYSTEMS AT ABOUT 
THE SAME PRICE. 

• THE NEW 16 BIT MICROPROCESSORS HAVE POWER COMPARABLE 
TO MINICOMPUTERS BUT DO NOT REQUIRE THE SAME OVERHEAD 
IN TERMS OF DOWNTIME. MAINTENANCE. OR INITIAL INVESTMENT 
THEY ARE MORE VERSATILE IN MANY APPLICATIONS SUCH AS 
REAL TIME APPLICATIONS. 

THIS IS WHAT QDP HAS AVAILABLE: 
• A Z-8000 BOARD THT CAN PLUG INTO YOUR EXISTING S-100 BUS 

SYSTEM !SEE BELOW FOR DESCRIPTION) 
• A COMPLETE Z-8000 SYSTEM (SEE BELOW FOR DESCRIPTIONl 
• A Z-8000 SYSTEM CONFIGURED FOR YOUR EXACT NEEDS. 
• 	SOFJWARE TO ALLOW YOU TO RUN ALL THE AVAILABLE Z-8018080 

SOFJWARE INCLUDING CP/M 
• SOFTWARE THAT INCLUDES A MONITOR. DEBUGGER. 

DISASSEMBLER. AND BASIC 
• SOFlWARE OPTIONS A) EXTENDED MONITOR Bl PASCAL 

Cl SIMULATORS FOR 8080. 2-80. 6800. 6502. 1802 
• A Z-80 SYSTEM (QDP-1001 THAT IS UPWARD COMPATIBLE WITH 

THE Z-8000 
THIS IS WHAT IS COMING FROM QDP: 
•A 256 KILOBYTE RAM CARD- • UNIX2 OPERATING SYSTEM. 

Z-8000 SERIES 16 BIT CPU S-100 BOARD - CAN BE PLUGGED INTO YOUR EXISTING SYSTEM $695.00 
•	 FULLY S-100 IEEE COMPATIBLE 
• SUPPORTS EXISTING 8 BIT MEMORY AND 8 BIT INDUSTRIAL 

PERIPHERAL BOARDS 	 QUALITY 
• CAPABLE OF READING AND/ OR WRITING 8 BIT. 16 BIT 

OR MIXED8 BIT AND 16 BIT MEMORIES AUTOMATICALLY 
• 8 BIT AND/OR 	16 BIT PERIPHERAL MODULES CAN 

SIMULTANEOUSLY CO-EXIST IN THE SAME BUS WITHOUT 
ANY MODIFICATIONS 

• 	CAPABLE OF OPERATING AS A SLAVE PROCESSOR TO ENABLE 
YOUR EXISTING CPU TO CONTROL THE Z-8000 

QDP-8100 WITH 2 MEGABYTES STORAGE SYSTEMS 
STANDARD (OPTIONAL 4 MEGABYTES) 
• Z-8000 SERIES 16 BIT CPU S-100 BOARD - SEE ABOVE 
• SOFTWARE (PROVIDED WITH SYSTEM) 

• 	CP/ M 2.2 1 OPERATING SYSTEM $ 
•	 BASIC 6,395. 
• 280/8080 EMULATOR 
• 	MONITOR. DEBUGGER, DISASSEMBLER 


SOFTWARE OPTIONS : PASCAL 


• SUPPORTS ON-BOARD HARDWARE SINGLE STEPPING 
• SUPPORTS EITHER SEGMENTED CPU OR NON-SEGMENTED CPU 
• POWER-ON AND RESET JUMP DIP SWITCH SELECTABLE 
• 	JUMPER SELECTABLE 2 OR 4 MHz. OPERATION 
• 	DIP SWITCH SELECTABLE NUMBER AND TYPE OF WAIT STATES 
• SOFTWARE 

• 	 Z·BO EMULATOR ENABLES YOU TO EXECUTE YOUR EXISTING 
8 BIT SOFTWARE WIT HOUT ANY MODIFICATIONS AND 
ALLOWS YOU TO RUN CP/ M IMMEDIATELY 

• 	EXTENDED MONITOR, DEBUGGER, DISASSEMBLER 

QDP-100 WITH 2 MEGABYTES STORAGE 

STANDARD (OPTIONAL 4 MEGABYTES) 


• Z-80 SERIES 8 BIT CPU S-100 BOARD 14 MHZ Z-80. DBLDENSITY 
DISK CONTROLLER. 2716 PROM BURNER 2 PARALLEL & 2 SERIAL 
PORTS. REAL TIME CLOCK) 

• SOFTWARE !PROVIDED WITH SYSTEM) $4,995. 
• 	CP/ M 2.21 OPERATING SYSTEM 
• 	BASIC 
•	 ACCOUNTS RECEIVABLE. GENERAL LEDGER. ACCOUNTS 

• 	 UNIX' OPERATING SYSTEM COMING PAYABLE. PAYROLL WITH COST ACCOUNTING 
EACH SYSTEM • INTELLIGENT CRT TERMINAL (80 CHARACTERS X zq LINES) • OPTIONAL SOFTWARE: FORTRAN. PASCAL, COBOL, C 

• 64 KBYTES RAM 

CONTAINS: • TWO 8 INCH, DOUBLE SIDED, DOUBLE DENSITY FLOPPY DISK DRIVES WITH CONTROLLER 


• 2 SERIAL AND I PARALLEL (2 PARALLEL FOR QDP· 100) PORTS 
1cp.w · DIGITAL RESEARCH • ATTRACTIVE WOODGRAIN CABINET WITH POWER SUPPLIES AND CABLING 
'UNIX .. BELL LABS FULL TECHNICAL SUPPORT FROM THE STAFF AT QUASAR DATA PRODUCTS 

4 Mhz 64K Dynamic RAM 	 TELETEK DBL DENSOY9 DBL SIDED 
Disk Con troller Board ..... . . . .. . ... . . . .. . . ... . . .. . .. ' 395"
16K . ' 250'' 32K - ' 350" 48K - ' 450°' 64K - '549'' 

QUASAR FLOPPY SYSTEM 
•Two MFE DBL sided drives •Cable •Case & Power Supply MFE Double Sided · Double Densi ty 

assembled and lesred Wood cabinet . .. . . . . ...... . . ' 1895°0 

8 " Floppy Disk Drives. (lhe bes1) . __.. '650°0 

Using 1he Teleiek Coniroller under CP/ M.QUASAR 2 MEG FLOPPY T HIS DRIVE WILL GIVE YOU ALMOST 
• 2 MFE double sided drives ONE MEGABYTE PER DISK DRIVE. 
• Teletek disk controller board Power supply for <1bove .. _... ... . . . _. ' 110°0 

• Power supply & cable 
• Wood cabinet 
• CP/ M version 2.2 & bios 
•Assembled & tested .......'2295°' 


Includes Graphics .. _... _. '949°0 	 Tl - 820Dealer Jnquir,e:s ln\lh ed, Hou rs:9-5:30 M-F 
Cable for TRS-80 ..... . '39" 	 Serial Printer Specifications Subjec1 To Change 

Call for Apple 	 Full package options . . . ' 1995"UnixTM • Bell Lab 30 Day ARO CP / MTM • Dlgil~I Research 
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Circle 103 on inquiry card. 

MORE FOR YOUR 

RADIO SHACK TRS-80 


MODEL I! 


* 	MORE SPEED 
10-20 times faster than Level II BASIC. 

* 	MORE ROOM 
Compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. 

* 	MORE INSTRUCTIONS 
Add YOUR commands to Its large In· 
struction set! 
Far more complete than most Forths: 
single & double precision , arrays, 
string-handling, more. 

* 	MORE EASE 
Excellent full-screen Editor, structured 
& modular programming 
Optimized for your TRS-80 with 
keyboard repeats, upper/lower case 
display driver, single· & double-width 
graphics , etc.

* 	MORE POWER 
Forth operating system 
Interpreter AND compiler 
Internal 8080 Assembler (Z80
Assembler also available) 
VIRTUAL 1/0 lor video and printer, 
d isk and tape (10-Megabyte hard disk 
available) 

m!fii[J§FORTH 

THE PROFESSIONAL FORTH 

FOR TRS-80 

Prices: 

MMSFORTH Disk System V1.9 (requires 1 

d isk drive & 16K RAM) . .. ..... just $79.95* 

MMSFORTH Cassette System V1 .8 (requires 

Level II BASIC & 16K RAM) .... .. .. $59.95* 


AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Programming stall available 
Many demo programs aboard 
MMSFORTH User Groups 
FLOATING POINT MATH (l.2 BASIC ROM 
routines plus Complex numbers , 
Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Z80 
ASSEMBLER; all on one d iskette . .. $29.95* 
THE DATAHANDLER, a very sophisticated 
database management system operable by 
non-programmers (requires 1 drive and 32K 
RAM); with manuals ........ .. .... $59.95• 

Other packages under development 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER - comes with 
MMSFORTH ; separately ... . .. .... $15.oo• 
USING FORTH - more detailed and advanc· 
ed than above ....... .... ... ... . . s2s.oo• 
URTH TUTORIAL MANUAL - very readable 
intro. to U/Rochester Forth .. ..... . $19.95* 
CAL TECH FORTH MANUAL - good on 
Forth in ternal structure, etc ..... . .. $6.95* 

• - Software prices are for single-system 
user license and Include manuals. Add $2.00 
SIH plus $1 .00 per additional book; Mass. 
orders add 5% tax. Foreign orders add 15%. 
UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE for tree MMSFORTH information. 
Good dealers sought. 

MMSFORTH is available from your 
computer dealer or 

MILLER MICROCOMPUTER 

SERVICES (81) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 

BREAKFORTH 

DELAY PADDLE 	 GAMECHl\ 

LINE PSET PCLR 

XCHK CLR 

BOP 

2 CASSO UT 

Figure 2: A hierarchical diagram of the BREAKFORTH program. Each box contains a 
word used within the BREAKFORTH program and is used by the word(s) in the box(es) 
above it. See table 1 for a definition of each word. 

tween the word being defined and the 
first word of the definition; this adds 
to the clarity of the definition. PTC 
(for "put cursor") places the cursor at 
a given point on the screen, much like 
the PRINT@ instruction in TRS-80 
BASIC. It expects two numbers on 
the stack, the row (second-to-top) 
and the column (on top) giving the 
desired position for the cursor. (For 
example, ( 8 32 PTC J puts the 
cursor near the center of the screen, 8 
rows from the top and 32 characters 
from the left edge of the screen.) 

However, our new word LINE ex
pects only one number on the stack 
because the first thing it does when it 
is called is to put a zero on top of the 
stack. So the words [ 0 PTC I put 
the cursor at the beginning of a given 
line (that is, at position (x,O), where x 
is the number on top of the stack 
when LINE is called). 

The FORTH word ECHO (EMIT in 
some other versions of FORTH) is 
like the PRINT CHR$ function in 
BASIC- it outputs the correspon
ding ASCII character for the number. 
In this case, ( 30 ECHO I outputs a 

clear-to-the-end-of-the-line signal on 
the TRS-80. (By the way, the 30 is the 
decimal number thirty; although you 
can change to hexadecimal with the 
word HEX or to any other numeric 
base, MMSFORTH assumes decimal 
numbers unless told otherwise.) 

Now we are finally able to say 
what the word LINE does: the 
phrase [ x LINE I clears line x and 
leaves the cursor at row x, column 0. 
[ 0 PTC ] puts the cursor at the 
beginning of the line, and 
[ 30 ECHO J clears the line with a 
special character (ASCII decimal 30) 
and leaves the cursor where it is. 

The final word described in block 
SO, INIT , begins in line 8. Its defini
tion is longer than most words, but its 
function is not at all mysterious once 
you know a few FORTH words. CLS 
clears the video screen (as in TRS-80 
BASIC), l 0 LINE I clears line zero, 
and ( " J (( ". J in some FORTHs) 
causes the character string until the 
next quote mark to be printed, just as 
PRINT " STRING " does in BASIC. 
The word #IN causes a single-

Text continued on page 158 
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Circ le 105 on Inquiry card. 

HOW TO START YOUR OWN SYSTEMS 
HOUSE Is a pract ical step-by-step guide for the 
EDP professional or small businessman who 
wants to enter the micro-<:omputer systems 
business. 

Written by the founder of a successful systems 
house. this fact - filled 220-page manual covers 
virtually all aspects of start ing and operating a 
small systems company. It is abundant with 
usefu l, real-l i fe samples: contracts , proposals, 
agreements and a complete business plan are 
included In full , and may be used immediately 
by I he reader. 
Proven, field-tested solutions lo the many 
problems faci ng the small systems house are 
presented . 

From the contents: 
• New Generation of Systems Houses • The 
SBC Marketplace • Marketing Strateg ies • 
Vertical Markets & IAPs • Competetive Posi
t ion I Plans of Major Vendors Market 
Segment Select ion & Evaluation • Selection of 
Equipment & Manufacturer • Make or Buy 
Decision • Becoming a Distributor • Getting 
Your Advertis ing Dollar's Worth • Your Sales
men: Where to Find Them • Product Pricing 
• The Selling Cycle • Handl ing the 12 Most 
Frequent Objections Raised by Prospects • 

Financing for the Customer Leasir.;i 

Questions You W ill Have to Answer Before the 

Prospect Buys • Producing the System • In

stallation , Acceptance , Collection • Docu 

mentation • Solutions to the Service Problem 

• Protect ing Your Product • Should You Start 

Now? • How to Write a Good Business Plan • 

Raising Capital 


6th edition, March 1980 220 pages ----------------,
Essex Publlshlng co. DEPT. 3 
285 Bloomlleld Avenue Caldwell , N.J . 07006 

I would like to order HOW TO START YOUR 
OWN SYSTEMS HOUSE at $36.00 (New Jersey 
residents add 5% sales tax) 
0 Check Enclosed 0 VISA O Mastercharge 
Name _____________ 

Address _~~---------
City _____________ 

State Zlp ___ 

Card# exp. ___ 

For immediate sh ipment on credit card orders 

call (201 ) 783-6940 
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listing 1: Tlie BREAKFORTH program. These si:c blocks, when loaded into an 
MMSFORTH system, cause the BREAKFORTH program to compile, execute , arid , 
once finished, erase itself from the system. Tape-based users should omit the last three 
words in the last block. This program does require that the MMSFORTH words for ran
dom numbers (block 32 on the MMSFORTH system disk or cassette) and for TRS-80 
grap/1ics (block 33) be available to the FORTH system. If these blocks have already been 
loaded, delete the two LOAD commands in block 50, line 3. Also, the se
quence ( A MVI 255 I in lines 10 and 11 of block 51 is the notation FORTH uses for 
the 8080 assembly-language statement MVl A,255. !To speed up paddle response, 
you can replace the 3 in block 55, line 8 with a higher value. Personally, I enjoy playing 
the game at speed level 1, with a 12 replacing the 3 .... GW] 

BLOCK : 50 

0 BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 1 OF 6 ) 
1 COPYRIGHT 1980 BY MILLER MICROCOMPUTER SERVICES ) 
2 W/SOUND - USE THE LEFT AND RIGHT ARROWS TO MOVE THE PADDLE ) 
3 TASK ; 32 LOAD ( RANDOM #'S ) 33 LOAD ( GRAPHICS ) RANDOMIZE 
4 0 CVARIABLE SPEED 0 CVARIABLE SPVAR 0 VARIABLE SCORE 
5 0 VARIABLE XPOS 0 VARIABLE YPOS 2 VARIABLE PPOS 
6 1 VARIABLE YDIR 1 VARIABLE XDIR 0 VARIABLE BEST 
7 LINE 0 PTC 30 ECHO ; 
8 INIT CLS 0 LINE" SPEED ( 1 - 10, 1 IS FASTEST)" 
9 #IN 1 MAX 10 MIN 10 U* SPEED Cl 

1 0 0 LINE " NUMBER OF BALLS DESIRED" #IN 
11 CLS 64 0 DO 3 I DSET 4 I DSET LOOP 
12 48 3 DO I 0 DSET I 63 DSET I 1 DSET I 62 DSET LOOP 
13 191 15616 320 FILL 0 SCORE l 
14 0 LIN E " BREAK FORTH IN MMSFORTH SCORE: 0 BEST:" 
15 BEST? 0 54 PTC II BALL:" 

BLOCK : 51 

0 BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 2 OF 6 ) 

1 

2 PCLR 32 PPOS @ 16320 + 8 FILL 

3 PSET 176 PPOS @ 16320 + 8 FILL 

4 
5 PADDLE 
6 14400 C@ 32 IF PCLR -1 PPOS @ + 2 MAX PPOS PSET THEN 
7 14400 c@ 64 IF PCLR 1 PPOS @ + 54 MIN PPOS PSET THEN 
8 
9 

10 CODE lCASSOUT 1 A MVI 255 OUT NEXT ( THESE 3 LINES 
11 CODE 2CASSOOT 2 A MVI 255 OUT NEXT ( PRODUCE THE SOUND. 
12 : BOP 10 0 DO lCASSOUT 2CASSOUT LOOP 
13 
14 
15 

BLOCK : 52 

0 BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 3 OF 6 ) 
1 
2 XCHK 
3 XPOS @ 2 < IF XDIR @ MINUS XDIR 2 XPOS BOP THEN 
4 XPOS @ 61 > IF XDIR @ MINUS XDIR 61 XPOS BOP THEN 
5 
6 
7 YCHK 
8 YPOS @ 5 < IF 1 YDIR I 5 YPOS 1 1 SPVAR Cl BOP THEN 
9 YPOS @ 23 < IF SPVAR C@ 4 MIN SPVAR Cl THEN 

10 YPOS @ 19 < IF SPVAR C@ 3 MIN SPVAR Cl THEN 
11 YPOS @ 15 < IF SPVAR C@ 2 MIN SPVAR C ! THEN 
12 
13 
14 
15 

BLOCK : 53 

0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 4 OF 6 ) 
1 

Listing 1 continued 011 page 158 
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FORTLOOKiNGPLFOR THE HOTTEST BUSINESS SOFTWARE? 

Financial Management System (FMS), developed by Darrell's Appleware is truly the ultimate in totally integrated business systems 

designed for the small businessman. FMS fills the businessman's needs with a speed comparable to many of the larger systems. FMS 
packages includes a firmware board containing special programming for file maintenance called KSAM (for "Keyed Sequential Access COMPARE! 
Method"). "KSAM" Instantly sorts the files and gives less than 2 second access into any file while maintaining the file in sequence.

OPEN ITEM RECEIVABLES 

·c~~R:i~~':,~~!~~MS "MAINTAINS g~E~T AHO YEAR ·~~~g~~~~ ~~~~~E ·APPLE)[ & APPLE)( PLUS are registered trademartls of Apple Computer, Inc. 

•REUSE INVOICE/ CUSTOMER NUMBERS TO DATE DATA BY DATE AHO PERCENT ~~,....----...._ 
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Text continued from page 154: 

precision number to be entered from 
the keyboard and placed on top of the 
stack . The phrase 

\ 1 MAX I causes the number to 
be replaced by 1 if the number just 
entered is smaller. Similarly, the 
phrase ( 10 MIN J limits the 
number on the top of the stack to a 
maximum value of 10. 
( 10 U* I multiplies the number by 
10 ( U* is an unsigned single-
p rec i si on multiply), and 
/ SPEED C! I stores the value 

from the top of the stack in the 
single-byte variable SPEED . 

Each of the above phrases contains 
a number and an operation. Since 
each operation requires two numbers 
on the stack, the number entered by 
#IN is the first number, with the se
cond number always being supplied 
by the first word of the phrase. 

Using the same words as listed 
above, line 10 again clears line 0, 
prompts for the number of balls to be 
used in the game, putting that 
number on top of the stack with the 
word #IN . 

Line 11 clears the video screen 
again and sets up the back (top) wall 
of the BREAKFORTH "court" using a 
do-loop and double-width graphics. 
In FORTH, the parameters of the 
loop go on the stack before the loop is 
called, so I 64 0 DO l begins the 
loop, and the word LOOP ends it. 
The loop will be executed sixty-four 
times, and the word I puts on top-of
stack the current value of the loop (0, 
1, 2, 3, . . . ,63); note that I does not 
take on the limit value of 64. The 
phrase I 3 I DSET I sets a double
width character at row 3, (double
w id th) column I; similarly, 
/ 4 I DSET J sets the double-width 

character on the next row below the 
first. 

Similarly, line 11 sets the right and 
left walls of the BREAKFORTH 
court, columns 0 and 1 for the left 
wall and columns 63 and 64 for the 
right wall. 

The phrase ( 191 15616 
320 FILL I in line 13 creates the ini
tial wall of bricks by using character 
code decimal 191 (a whited-out 
character cell) to fill an area of 
memory (the video display area of the 
TRS-80) starting at location 15616 
and filling for a total of 320 bytes. 

The phrase ( 0 SCORE ! I , also 
in line 13, shows us how we store a 
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Listing 1 co11t i11ued: 

2 2 CONSTANT 2 -2 CONSTANT -2 

3 

4 PCHK 0 YPOS @ 47 >= 
5 IF 46 YPOS ! XPOS @ PPOS @ - DUP 0 >= OVER 8 < AND 
6 IF -1 YDIR ! BOP 
7 NCASE 0 1 2 3 4 5 6 7 " -2 -1 -1 -1 1 1 1 2 CASEND 
8 XDIR ! 
9 ELSE DROP 1+ 

10 THEN 
11 THEN 
12 
13 
14 
15 

BLOCK : 54 

0 BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 5 OF 6 ) 
1 

2 CLR 

3 XPOS @ 2 - 124 AND 2+ DUP 4 + SWAP DO YPOS @ I DCLR LOOP 

4 YPOS @ 27 - ABS SCORE +! 0 32 PTC SCORE ? BOP 

5 YDIR @ MINUS YDIR ! 

6 

7 

8 BALLCHK YDIR @ YPOS +! XDIR @ XPOS +! XCHK YCHK PCHK 
9 YPOS @ XPOS @ D? IF CLR THEN 

10 
11 
12 BALL YPOS @ XPOS @ DCLR 
13 BALLCHK DUP O= IF YPOS @ XPOS @ DSET THEN 
14 
15 GAMECHK SCORE @ 1800 MOD O= IF 191 15616 320 FILL THEN 

BLOCK : 55 

0 BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 6 OF 6 l 

1 DELAY SPEED C@ SPVAR C@ O* 0 DO LOOP : 

2 BREAK FORTH 

3 BEGIN INIT 0 PSET 

4 DO 2000 SPEED C@ I 0 DO DELAY PADDLE LOOP 

5 0 60 PTC I l+ • 5 SPVAR Cl 

6 2 RND 1 = IF 1 ELSE -1 THEN XDIR ! l YDIR 

7 58 RND 2+ XPOS ! 29 YPOS 

8 BEGIN 3 0 DO PADDLE LOOP 

9 BALL GAMECHK DELAY 


10 END 
11 LOOP SCORE @ BEST @ MAX BEST ! 
12 8 18 PTC " RUN GAME AGAIN " Y/N 
13 END 
14 
15 BREAKFORTH FORGET TASK DIR 

value (0) in a variable ( SCORE ) by ends the message. 
using the store operator r I I . Two In line 15 , the phrase 
points should be mentioned here. I BEST 7 I causes the value of 
First, executing a variable name (like BEST to be displayed on the screen, 
SCORE ) causes the address of the and the rest of line 15 completes the 
variable, not its value, to be pushed message that is shown on line 0 of the 
onto the top of the stack. Second, the screen. Finally, the semicolon on line 
store operator I I I requires the value 15 ends the definition of INIT begun 
to be the second-to-top item in the on line 8. 
stack and the address of the variable 
receiving the new value to be the top The Middle Blocks 
item in the stack. Whew, that was a lot of explaining\ 

The words in line 14 clear line 0 Now you see why FORTH is not very 
and print a message on the same line, easy for beginners to read - you are 
setting the score to zero but leaving packing a lot of work into a small 
the cursor just after the colon that space, using an ever-more-specialized 



But, do you know ol' ttie c 

When· someone says 'Tarbell" tliere's 
no doubt what's meal'lt ... the COS· 
sette interface whose reliability and 
solid engineering made It an In· 
dustry standard. 

Since that first breol~through· 
product, Don Tarbell hos expanded 
his list of useful, dependable com· 
ponents . . . components to meet 
your need~ of today, and keep you 
prepared for tomorrow. 

Check this partial list of quality com· 
ponents Don Tarbell ha·s re.ady for 
you . You're probably rea~ for 
them, right now. 

• When it comes to NW\ memory, 
1orbell means reliability. 16K and 
.J2K static memory that offers y0u 
easier trouble shooting, and .far 
easier maintenance. l\emember 
rhar. 

Circle 107 on inquiry card. 

• Tal'l>e liclry and 
sophlsrlcotion fef . ograms. Our 
BASIC is easier ro program, and offers 
unique <::QfT)mQnds P"'d statements 
ti\ot found rn regular 13ASICS under 
any name. 

• CP/Me disk operating system is, 
of course, the standard for software 
exchange. At Tarbell we provide our 
own af!>proved CP/M s~tem mod· 
ifled for all Tarbell floppy disk inter· 
faces. Note. We also haveMP/M® for 
those Interested In multi user systems. 

•The Tarbell VOS line comes as a 
complete package . . . or, as sep· 
orate units. For example, the Tarbell 
mainframe cdn be ordered with 1 
or 2 Shugart or Siemens ·drives, or 
no drives. Whichever way you go, 
you get the reliability of Tarbell 
tested components. 

• Wrrrt, the "forb~ll Double Densi~ 
flpppy disk Interface, srorage ·caRO· • 
city, s'peed and versatility ore greo ly 
lncreosed. Under our"QD CP/M. single 
and double density dls!:<s may b~ 
iAtermlxed 'kith ·no penalty. The 
system automatically clererrnines 
which Is In place. 

W,e also still have our Single Density 
floppy tflsk interface . Ir's specifrcolly 
designed to operate with many dif· 
ferent and unusual drives. Naturally , 
they're Tarbell tested. 

Q5Cl Devlen Place, Suite 13 

Carson, California 90746 

<213) 538-4251 I 5.38-2254 


•CP/M & Nf'/M ore producrs of Diglral Research Corp. 
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---

---

BEGIN 

BEGIN LOOP AT 
LINE 3, TEST AT 
LINE 13,-, .,. 

I 

START GAME OVER 
AGAIN, RETAINING 
ONLY VALUE OF 
BEST 

3 

\.-.-------

INIT 

ORAW OUTLINES OF 
GAME AREA, INITIALIZE 
SPEED, SCORE ; NUMBER 
Or 8Al£S LEFT fON TOP 
Or.STACK J • B * 

3 

PSET 

ORAW GAME PAOOLE 

3 

NB P * • 0 
l • NUMBER OF BALLS 
PLAYED I 

ALL BALLS HAVE 

BEEN PLAYED ; 
 --------1 BCURRENT GAME 

JS OVER 


THIS IS A DO-LOOP 
YES !LINE 4) THAT ENOS AT 

LINE II; BEGINNING 
VALUE JS ZERO, ENDING 
VALUE IS l B *-1 l 

11 

BEST • MAX 

! SCORE. BEST l 


THIS IS A DO - LOOP 
BEGINNING ANO ENDINGNO NO
ON LINE 4; BEGINNING 
VALUE JS ZERO, ENDING 
VALUE IS lX * - ll 

12 4 

PUT 1 ON 	 PRINT BALL 
OE LAYTOP-OF -STACK 	 NUMBER l • I+ l) 

AT 10, 60) 

4 
5 PAOOLE 

SPVAR • 5 MOVE PAOOLE 
TEST OF LOOP AS DIRECTED 
BEGINNING AT LINE FROM KEYBOARD 

YES 63 ; TEST JS : " DID 
PLAYER PRESS 'y ' 

KEY? " 
 R* • RN0(2l 

X* • INT 12000/SPEEOl 

PUT 0 ON 
TOP-OF-STACK 

F I N I SH 

Figure 3: A flowcl1art for the BREAKFORTH program (given in listing 1, block 55). The number above each box is the line 
number within block 55 that performs the action of the box. Many calculations in FORTH are done on the stack and do not acquire 
variable names. Because of this, an aster-isk in a variable or procedure name (eg: X *, 3PADDLE*) denotes that the name was given 
on ly in this flowchart to add clarity. 

instruction set. Experience with code editing improvements use any When the ten-to-twenty times 
reading and writing FORTH code extra programmable memory space. speed increase of FORTH over 
makes the process easier, but spacing, Table 1 explains much of what the BASIC is not enough (or when we 
indentation, use of descriptive word words in blocks 51 thru 54 do, but let want to do things that cannot be done 
names, and lots of comments are us look at some of the interesting with existing FORTH words), we can 
always helpful. A surprise to the features contained in these lines of redefine some FORTH words in the 
BASIC user: none of these source- FORTH code. assembly language of the computer 
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PUT l ON 
TOP-OF-STACK 

NO 

6 

PUT -1 ON 
TOP-OF-STACK 

6 

XDIR•TOP-OF-STACK 
YDIR • l 

7 

XPOS • RNDl58)+2 
YPOS•29 

8 

3PAODLE* 

PADDLE IS PERFORMED 
3 TIMES WITHIN SHORT 
DO-LOOP 

9 
BALL 

MOVE BALL TO NEW 
CALCULATED POSITION 

9 

GAMECHK 

IF WALL IS COMPLETELY 
GONE, DRAWS NEW 
WALL 

9 

NO 

DELAY 

NBP*•NBP* +l 
(INCREMENT NUMBER 
OF BALLS PLAYED 

(in the case of the TRS-80, 8080 or 
Z80 assembly language). When we 
want a FORTH word (program) to 
run faster, usually a short assembly
language definition of the word that 
gets used the most will speed things 
up sufficiently. Lines 10 and 11 of 
block 51 are the only two words used 
in BREAKFORTH that are defined in 
8080 assembly language . 

CHECKS TO SEE IF 
BALL HAS GOTTEN PAS T 
PADDLE, IF SO, PUTS l 
ON TOP-OF- STACK; 
ELSE PUTS O(IF BALL 
STILL IN PLAY) 

TEST OF LOOP AT 
BEGINNING OF LINE 8 ; 
TEST IS : " HAS BALL 
GOTTEN PAST PADD LE ?" 

THIS IS ENO OF 
DO-LOOP BEGUN AT LINE 
4 ; GO TO BEGINNING OF 
LOOP FOR LIMIT TES T 

(MMSFORTH comes with a com
pact 8080 assembler built in, like 
many Z80-based FORTHs. A full Z80 
assembler also is available from MMS 
at a modest price.) 

Inspection of lines 10 and 11 of 
block 51 shows that assembly
language defin itions begin with the 
word CODE (instead of [ : J ) and 
end with the word NEXT (instead 

of ( ; l ). Here, FORTH's 8080 
assembler is used to define a new type 
of word to output to a port. Both 
lCASSOUT and 2CASSOUT drive 
the cassette recorder port (l/0 port 
255 on the TRS-80), and the word 
BOP executes both these words in a 
do-loop ten times to create a short 
square-wave sound on the external 
speaker. 

The definition of PCHK ("paddle 
check" of ball location) in block 53 
uses two more constructs. There are 
two if constructs, the inner one begin
ning in line 6 and ending in line 10, 
the outer beginning in line 5 and end
ing in line 11 . (Notice that only the in
ner loop uses the optional else clause, 
as in line 9 .) The second construct is a 
numeric case construct, NCASE ; as 
shown in line 7. When NCASE is ex
ecuted, it expects the number on top 
of the stack to be one of the numbers 
listed between NCASE and the dou
ble quote marks (here, zero thru 
seven) . The value found causes the 
execution of the corresponding 
FORTH action word in the series of 
apparent numbers between the dou
ble quote mark and the word 
CASEND. (Numbers are words but 
are not in FORTH ' s dic 
tionary-when they are "executed, " 
they are pushed on top of the stack . 
MMSFORTH case statements require 
their action words to be words in the 
FORTH dictionary and not numeric 
literals, so in block 53, line 2, 2 and 
- 2 are defined as constants (FORTH 
words) . 1 and - 1 are already defined 
as constants by standard FORTH. 
Taking I 2 CONSTANT 2] as an 
example, the first 2 is the value of the 
constant, while the second 2 is the 
name of the constant; we might have 
used the word TWO in its place.) In 
our program, ( 0 NCASE l causes 
the word - 2 to be executed. 
{ 1 NCASE } , { 2 NCASE } , 
or ( 3 NCASE I cause -1 to be 
pushed on top of the stack, and so on. 
Only one of the words is executed; 
execution then continues with the 
fir s t word after CASEND . 
MMSFORTH also has an alpha
numeric case statement that branches 
on the value of a single character. 
Each may be thought of as a compact, 
structured, many-branched alter
native to a nested series of if 
statements. 

The Last Block 
Block 55, the last block used to 
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Word Name Usage 

SPEED CVARIABLE contains speed of play. 
SPVAR CVARIABLE contains speed multiplier, depends on height ball reaches. 
SCORE VARIABLE contains current score. 
XPOS VARIABLE contains current ball X position (ra nge, 2 thru 61). 
YPOS VARIABLE contains current ball Y position (range, 5 thru 47). 
PPOS VARIABLE contains current paddle position (range, 2 lh ru 54). 
XDIR VARIABLE contains current ball X increment (possible values: - 2, - 1.1.2). 
YDIR VARIABLE contains current ball Y Increment (possible values: - 1, 1 ). 
LINE Expects n on top of stack; moves cursor to line n, clears line. 
INIT Asks questions and draws display. 
PCLR Clears paddle. 
PSET Draws paddle. 
PADDLE Checks for right- or left-arrow key being pressed and moves paddle appropriately. 
1CASSOUT 8080-code procedure for sound. 
2CASSOUT 8080-code procedure for sound. 
BOP Makes one bounce noise. 
XCHK Checks ii ball hit either side wall , modifies XDIR and XPOS if necessary. 
YCHK Checks if ball hit top wall and modifies YDIR and YPOS II necessary; also sets speed multiplier. 
PCHK Checks if ball at paddle level; if so. did it hit paddle or is it out of play? Leaves F on top of stack; F = O if ball st ill in 

play, else 1. 
CLR Clears brick, modifies score and YDIR. 
BALLCHK Increments ball position and checks for wall , paddle, or brick hits. Leaves F on top of stack; F = O if ball still in play, 

else 1. 
BALL Clears old ba ll position. calls BALLCHK, and draws new ball ; see BALLCHK for value left on top of stack. 
GAMECHK Checks if all bricks cleared and draws new barrier If so. 
DELAY Causes a given time delay between ball moves. 
BREAKFORTH Main game loop. 

Table 1: Table of variable names and FORTH words used in the BREAKFORTH program. Note that all variables leave their ad
dress on the stack, that LINE removes one entry from the stack before executing, and that PCHK , BALLCHK , and BALL add 
one entry to the stack after executing. 

define the word BREAKFORTH , word (which is also the program) specialized words that are helpful in 
defines one last word ( DELAY , in BREAKFORTH . This is a good solving problems of a given class or 
line 1), then puts all the words de demonstration of how FORTH is application, then you use them to 
fined so far together to define the meant to work: first you define write the specific program needed . 

WHY CAN'T 

MICROPOLIS DO 


THINGS LIKE 

EVERYONE ELSE? 
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(The building words, if chosen and MMSFORTH directory to be skills while improving our computer's 
defined properly, can be used to help displayed on the screen. (The last effective speed, memory capacity, 
write other programs in the same three words should be deleted if you and instruction set. It is a most satis
class.) are running the cassette version of fying language. • 

The word BREAKFORTH is de MMSFORTH.) 
fined in lines 2 thru 14. A flowchart 
for the program is given in figure 3; 
the number to the left of each box 
gives the line number within block 55 
which the box is associated with. 

Line 15, the last line of block 55, is 
interesting in that it triggers all the 
work done so far. The word 
BREAKFORTH causes the definition 
of the word to be executed. Once the 
game is finished, the next 
words, l FORGET TASK l , are 
executed; these words cause the word 
TASK (remember block 50?) and 
every word defined after it to be 
erased from the vocabulary of the 
language·. This is done to free up the 
computer once we are finished play
ing BREAKFORTH. You can omit 
these words if you wish, but the disk 
program is recalled into memory so 
easily (with the phrase I 50 6 
LOADS ] ) that most people prefer 

to keep the FORTH dictionary as 
uncluttered as possible. The last 
word, DIR , causes the standard disk 

Summary 
It takes some work to understand 

your first FORTH program. But this 
work is only the flip side of the same 
coin that makes FORTH such a 
powerful language-where else can 
you easily write such a large and 
speedy program in such a small 
space? [The only other candidate 
language I can think of is APL, whic/1 
is also known for its compactness and 
unreadability to the uninitiated . .. 
GW] But, of course, your second 
FORTH program is easier than your 
first, and so on. Better yet, your 
second program may be 90% writ
ten by your first, thanks to FORTH's 
structured and modular design. 

We hope you have enjoyed this in
troduction to FORTH. We can assure 
you that it has just scratched the sur
face of FORTH, which performs 
equally well in process control proj
ects and business applications. 
FORTH improves our programming 

Miller Microcomputer Services 
offers a number of products and 
services based on the FORTH 
language . Versio·n 1. 9 of 
MMSFORTH, the language used 
in this article, runs on a 16 K-byte 
or larger TRS-80 Model I with 
Level II BASIC. The disk version is 
$79. 95, and the cassette version is 
$59. 95. Each package contains the 
complete MMSFORTH system (in
cluding a full-screen editor and an 
8080 assembler), FORTH source 
code, documentation, and the 
microFORTH PRIMER book from 
FORTH Inc. 

For further information, send a 
self-addressed, stamped business 
envelope to: 

MMSFORTH Information 

Miller Microcomputer Services 


61 Lake Shore Rd 

Natick MA 01760 


To be honest, we could . But our customers 
have come to expect a lot more from us. 

They've come to appreciate our desire to 
innovate, to improve upon, to blaze new trai ls 
in floppy disk technology. That's how we got 
our reputation as the industry's undisputed tech
nological leader: 

96 TPI is nothing new for us. 
Consider the current hubbub about "new" 

96 TPI disk drives. You should know that what may 
be new to our competition is anything but new 
to us. 

After all, we brought the 100 TPI MegaFloppy™ 
disk drive to the marketplace more than two years 
ago. And we've delivered more than 50,000 drives 
already. 

To us. a 96 TPI drive is no big deal. So for the 
customer who's looking for a double track drive 
offering compatibility with 48 TPI drives, Micropolis 
can deliver. 

Think ofus as double headquarters. 
We should also mention that our double track 

disk drives give you all the storage capacity of an 
8-inch floppy in the body of a SY<i-inch floppy. And 
with our double head version, you get up to 1.2 
megabytes. That's more than ten times the capacity 
of other SY<i -inch floppies. 

But our innovations don't stop there. Over the 
years. many of our ideas have gone on to become 

industry standard. And many more will . 
Things like stain less steel, precision-ground 

lead screws instead of cheaper, less reliable plastic 
positioners. 

We also developed a special disk centering 
mechanism that is the most accurate in the industry. 

And who do you think successfully adapted 
Group Code Recording technology to the floppy 
disk drive industry? None other than Micropolis. 

Remarkable as our technica l achievements 
may be, some people sti ll wonder how we got 
to be number two so rapid ly in such a fiercely 

competitive bus iness. 
Obviously, we did 

it by design. 

MICROPOLISM 
Where the 5114-inch OEM drive grew up. 

M1crcpohs Corpor.m o11. 21329 Nordhoff Srreel . Chatsworth. CA 91311 For 
rlie telephone number of vour nearest OEM rep. ca ll 12131 709·3300 
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FORTH Extensibility 

Or How to Write a Compiler in 25 Words or Less 

Kim Harris 

1055 Oregon Ave 


Palo Alto CA 94303 


A computer language should help users solve prob
lems. Languages bridge the gap between the primitive 
operations the computer can perform (add, fetch from 
memory, etc), and the tasks a user needs (invert a matrix, 
search a file , etc). When the operations of an application 
are well matched to those of a language, the solution can 
be simplified and developed in less time; in addition, the 
resulting program becomes more readable. 

Because all applications have various needs, it is im
possible for a nonextensible computer language to satisfy 
all needs equally well. Although languages have been 
produced which attempt to include all possible opera
tions, structures, and facilities, these have not been 
satisfactory. 

FORTH's approach is to provide a few techniques that 
allow a user to quickly add the special operations his par
ticular application requires. The remainder of this article 
will describe some of these techniques and give examples 
that add arrays (with and without subscript range check
ing), virtual arrays, and a case selection control 
structure. 

Extending the Language 
The' ability to add language facilities and compiler 

structures is called extensibility. FORTH is extensible on 
three levels of increasing power: 

• using existing compilers 
• creating new compilers 
• creating new operating systems 

Editor's Note 
In this article, Kim Harris uses the syntax of 

FORTH-79, which is different from that of existing 
FORTH implementations , for his examples . 
FORTH-79 is a standard set of FORTH words that, if 
used to build all other FORTH words needed for a 
given application, insures the complete portability of a 
given program between different versions of FORTH. 
Members from FORTH Inc, the FORTH Interest 
Group, the European FORTH Users ' Group, and 
MMS worked together to define FORTH-79. I have 
noted the differences between the text and ex isting 
FORTH implementations (in particular, fig-FORTH 
and MMSFORTH) where known . . ..GW 

This article focuses on the second level and demonstrates 
the construction and use of specialized compilers. The 
specialized compilers are usually simple (definable in a 
few source lines), but permit entire new classes of 
language or compiler facilities to be added to a FORTH 
system. 

The compilation of any computer language is dia
grammed in figure 1. Compilation is the process of con
verting a source language program into a form that a 
computer can use. 

FORTH uses multiple compilers to implement different 
compiler functions. For example, compiling a data struc
ture declaration (eg: an array) is distinctly different from 
compiling an executable statement. FORTH uses separate 
compilers for these two activities. Such compilers are 
many times simpler than the compilers for most popular 
languages (eg: BASIC, Pascal, COBOL); however, a 
collection of FORTH compilers can perform all the func
tions of the other languages' compilers (when these func
tions are adapted to a FORTH-like environment). 

FORTH uses the English word "word" to mean an ex
ecutable procedure, not a piece of memory. In this arti
cle, "word" will be used in the FORTH sense, and storage 
sizes will be specified in terms of 8-bit bytes. 

User-Defined Words 
The input language to the FORTH compilers is a se

quence of FORTH source language word-names sepa
rated by spaces. (Unlike other languages, a space in 
FORTH is very important.) The output is one dictionary 
definition for each new word (procedure) compiled. The 
compilation process is controlled by special FORTH pro
cedures called defining words. A source definition , which 
is a series of FORTH words including defining words, 
specifies a procedure that can be compiled by executing 
(typing in) the sequence. The result of compilation is a 

USER'S USER ' S 
EXECUTE OB JECTSOURCE 
COMPILER PROGRAMPROGRAM 

Figure I: Compilation of any computer language. A program in 
some computer language is input to a compiler. The compiler 
produces a functionally equivalent program in a different , ob
ject language. 
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Diagnostics I 
for CP/M* & TRSDos· 

Someday your computer is going to break; even the most reliable 
computer systems "go down". Often. finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 
money you lose. 
DIAGNOSTICS I is acomplete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years. large installations have run daily 
or weekly diagnostic routines as apart of normal system 
maintenance and check-out procedures. 
DIAGNOSTICS I is designed to provide that kind of performance 
testing for 8080/Z80 micro computers. 
DIAGNOSTICS I will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 
·Memory Test ·CPU Test (8080/8085/280 l •Printer Test 
·Disk Test ·CRT Test 
To our knowledge, this is the first CPU test available for 8080/Z80 
CPU's. Many times transient problems, usually blamed on bad 
memory, are really CPU errors. 
Agood set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a"program bug" when actually 
hardware was to blame! 
DIAGNOSTICS I also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 
DIAGNOSTICS I is supplied on discette with acomplete users manual. 
DIAGNOSTICS I: $60.00 Manual only: $15.00 

Requires: 24K CP/M: 16K disc for TRS-80 
formats: 	CP/M 8" SOFT SECTORED, NORTHSTAR CP/M 

AND TRS-80 DOS 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217)359-2691 
(answered only when technician Is available) 
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Circle 109 on inquiry card. 

MARK GORDON 
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DIVISION OF MARK GORDON ASSOCIATES, INC. 

15 KENWOOD ST., CAMBRIDGE, MASSACHUSETIS 02139 
(617) 242-2749 (617) 491-7505 

SD SYSTEMS COMPUTER KITS 
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* VERSAFLOPPY CONTROLLER I . . 189.00 
* SBC-100 Single Board Kit ......... 239.00 

* Z80 Starter .................... . 269.00 
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* 16K Memory Kit . . .. . .... .. . . .. . .. 59.00 

*CAT Modem .... . ........ . . . .... 159.00 

* Leedex Monitor .............. . .. 109.00 

* Atari 400 .. ... ........... . .... . 499.00 

* Atari 800 ................ . . . ... 779.00 

* Hazeltine 1410 . .. . . ............. 699.00 


ICALL COLLECT TO ORDER I 
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We accept Visa and Mastercharge. We wi ll ship C.0 .0 . cerli fled 
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sl11pplng and handling. Massachusetts residenis add 5 percent 
sales tax . 

The Company cannot be liable for pictorial or typographical Inaccuracies. 
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SOURCE 2 * DUP + 
DEFINITION 

(o) 
DIC TIONARY ADDRESS OF ADDRESS OF ADDRESS OF ADDRESS OF 
DEF INI TION 2 * DUP + EXIT 

NAME CODE PARAMETER 
FI ELD FIELD FIELD 

HEAD BODY 

SOURCE VARI ABLE % INTEREST 
DEF INITION 

(b) 
DIC TIONAR Y 
DEFINITION 

.O.D DRESS OF 
+ 

ADDRESS OF 
EX I T 

% INTEREST ADDRESS OF 
V.O.RIABLE 

SPACE 
VALUE 

FOR 

NP.ME CODE P.O.RAMETER 

FROM DEF INITION 
OF 2 * 

FIELD FIELD FIELD 
----~-----' '----..,,,-' 

HEAD BODY 

Figure 2: Examples of extending the FORTH language. Th e f irst source line adds a new operator named 2* (see figure 2a).; the second 
source line adds a new operand named % INTEREST (see figure 2b). 

dictionary definition, which is a block of FORTH-inter
pretable instructions. All compiled FORTH words are 
kept in this dictionary, which is usually located in the 
computer's memory. 

User-defined words are treated the same as system
supplied words . If some new words are defined which 
behave like operators (eg: triple-precision versions of the 
FORTH words + , - , * , I , etc), then the 
language has been truly extended to include these 
operators. Subsequent words may use these new words 
as system-supplied operators. 

Exam(>les of standard, system-supplied defining words 
are { : J(colon), which starts the compilation of subrou
tine-like procedures, and VARIABLE , which compiles a 
named memory location for the variable's value. 

A source definition consists of a defining word fol 
lowed by the name of the word being defined and then by 
other FORTH words and numbers . Figure 2 illustrates the 
source definitions and the corresponding dictionary 
definitions for two new words named 2* and 
%INTEREST . (FORTH word-names may be made of 
any nonblank characters.) The word 2* simulates a 
multiplication by 2 by adding a value to itself. 

The defining word { : } compiles the words that 
follow it in a definition, which is then added to the dic
tionary. Each FORTH dictionary definition consists of 
two parts: a head and a body. The head contains system
intemal information including a name fie ld and a code 
f ield . (A link, which points from a definition to a 
previous definition, is part of the head but will be ignored 
in this article. ) The name field contains the name of the 
word . The code field contains a pointer to the instruc
tions that will be executed when the word is executed. 

For definitions compiled by { : }, the code field points 
to a procedure that begins the execution of the words 
referenced in the definition. The body of this kind of 
definition, called the parameter field , is a series of ad 
dresses that point in order to each FORTH word in the 
definition. The addresses of these referenced words are 
placed in the parameter field by the { : } compiler, and 

the definition is ended by the FORTH word { ; } 
(semicolon) . The execution of the word EXIT (compiled 
at the reference to { ; } ) ends the execution of the word . 

Some Examples 
The word 2* will leave a result that is twice the value of 

its input. (See figure 2a .) Examples in this article will 
underline the input typed by the user and will end in an 
unseen carriage return; the computer's response follows. 
The following line shows the use of the word 2* 

3 2* . 6 OK 

The use of 2* causes the words in its definition to be ex
ecu ted, as if the user had typed : 

3 DUP 	 two copies of 3 on the stack 
+ 	 add both 3s 

print result from top of stack 

Any subsequently compiled word may call the word 2* 
as if it were any other FORTH word. When called, 2* 
performs its function and then returns. This is analogous 
to the execution of a subroutine call in other languages. 

A word is called by simply using its name, as in the 
following source definition for 4 * 

: 4* 2* 2* 

The defining word { : } has been used to compile 
another definition into the dictionary . 

Using 4 * will cause 2 * to be called and executed twice. 
Here is an example of the use of the word 4 * . 

3 4* . 12 	OK 

The second word defined in figure 2 uses the defining 
word VARIABLE to compile a dictionary definition that 
contains data. The source word-name %INTEREST is 
compiled into a new dictionary definition containing a 
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Leve l Method 

II 

Ill 

Using standard FORTH defining words to add 
new operations (programs). 
Creating new user-defined defining words that, in 
turn , create new classes of words . 
Creating new FORTH -like systems through 
meta FORTH. 

Table 1: Levels of extensibility in FORTH. Level I refers to 
the act of defining ordinary words in FORTH using standard 
defining words . Level// refers to the creation of new defining 
words that are then used to create a family of ordinary 
FORTH words . Level lll refers to the act of altering and re
compiling FORTH itself (some times called rnetaFORTH) to 
create significantly different variant FORTH-like systems . 
Higher levels imply greater capability and flexibility . 

2-byte area where the value of the variable will always be 
stored . (The use of the word-name %INTEREST , either 
inside or outside a definition, will cause the address of 
this variable's value to be returned, not the value of the 
variable.) 

The dictionary definition for %INTEREST contains 
the variable's name, a pointer to the instructions execu ted 
when %INTEREST is executed, and a 2-byte data area . 
The code fields of all words defined by VARIABLE point 
to a procedure which returns the address of the data area 
of the variable when the variable's name is referenced . 
All FORTH words, even data words, have some code 
that is executable . 

The two defining words of this figure are actually dif
ferent compilers . The defining word { : } compiles pro
cedure definitions, while the defining word VARIABLE 
compiles data definitions. All user-added operators and 
operands can be used exactly like the system-supplied 
ones. Even new control structures can be added to the 
FORTH compiler by the user. 

Levels of Extensibility in FORTH 
As shown in table 1, there are three levels of exten 

sibility supported by FORTH. The two words defined in 
figure 2 are examples of extensibility level I, the most 
commonly used level. It comprises the "ordinary" act of 
programming in FORTH . Although it is very useful , this 
level is the most restrictive and the least powerful of the 
three. 

The process of writing and using new defining words is 
the second level of extensibility. Level II, which is more 
powerful than level I, allows a new "family" of words to 
be added to the language or compiler. This is done by 
creating a special word, called a defining word, that will 
be used to create FORTH words in the same family . The 
user specifies via the defining word how the compilation 
of a new family member (itself an ordinary FORTH 
word) is to be performed and what the result will be. Also 
the user specifies what a member of the family will do 
when it is executed . 

Level III , the highest level of extensibility, is called 
metaFORTH. It uses the entire FORTH system to compile 
a collection of source definitions (including both lower 
levels ) in order to produce a clone or a mutation of 
FORTH. 

SSGWriting

and Mailing

Systems. 

Take Letteright 
for quick document 

preparation and edit plus NAO 

Name And Address for extensive mailing list 

capabilities. 


Put them together and you've got a flexible, 

powerful solution to big and small correspon

dence problems. 


With Letteright you create and edit your 

document right on the screen. lt'.s much easier 

to use than a typewriter. The letters are always 

perfect, and revisions are a snap. 


Letteright's "wild card" slots let you create 

standard letters and forms, then insert informa

tion selected from your mailing list to address 

and "personalize" the letter. 


The NAO system will store lots of names and 

addresses, with identifying information you 

create. You then print lists, labels, or envelopes 

of virtually any group you 

want from the list, 

or the whole list. 


This pair should be 

working for every 

microcomputer owner. 


L•Horlght and NA_D are port of o full lme of working $Ohwote solu11ons from Srrll(tured Sy51em~ 


Group. oll reody lo run on any C?/M" mietocomputor ~y~lem CP/M is o reg1ste1·ed rrodcmcrk of 

Oig i1ol Rc~oorch 


Structured Systems 

5204 Claremont Oakland, Co 94618 (415) 547-1567 

Circ le 110 on inquiry card. 



Circle 111 on inqu iry card. 	 Circle 112 on inquiry card. 

DISCOUNT PRICES 

Microcomputers & Peripherals 

..B raE:s 

ARGAINS 

Cromemco • SWTPC • Lear-Siegler 

Hazeltine • RCA • North Star 


Verbatim • Perkin Elmer and others 


Fast, off the shelf delivery. 

Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 


215/947-6670 • 800/523-5355 

Dealer Inquiries Invited 


CONTRACT 

PROGRAMMERS 


$1 S to $30 per Hour 
Our clients have immediate short -and 

long-term assignments available for 


experienced programmers in either field -

mini/mainframe. Paid weekly ; 


full benefits available. 


• 	 Software Tech. Writers 
• 	 Software/Hardware Engineers 


(INTEL 8085) 

• 	 Programmer/Analyst (COBOL. 


IBM. or DEC 1O) 

• 	 Systems Programmer (Mini/ 

Micro Assembly. FORTRAN. & BASIC plus) 

digital arts group 
CONTRACT 
SERVICES 
For immediate con
sideration. contact: 
Jim Barry. Suite 101. 

Nine Bedford Street 
Burlington. MA 01803 

(617 ) 273-2780 

168 BYTE August 1980 	 Circle 113 on inqu iry card. 

APPLE II® DISK SOFTWARE 

DATA BASE MANAGER 

IFO PROGRAM 

The IFO (Information File Organizer) con be used for 

many applications such as soles activity, Inventory, 
check registers, balance sheets, client/patient records, 
billing and much more. This can be accomplished easi
ly and quickly without prior programming knowledge. 

Up to 1000 records with a maximum of 20 headers 
and 10 report formats can be stored on a d iskette. Infor
mation can be sorted and searched (3 levels). 
Mathematical functions can be performed to 
manipulate the information. Subtotals and totals con 
be calculated on any numeric field . 

Requires 48K and Applesoft II on ROM (or Apple II 
Plus) . Accommodates serial/parallel printers. Error pro
tection devices provided. Program diskette and Instruc
tion manual· $100. 
MAILING LIST PROGRAM · Print labels sorted or searched 
by 6 fields. On-screen editing. Line up routine. $40.00 

Inventory Program - $140 

Payroll Package - $240 (Specify state) 


Apartment Manager - $325 

Professional Time & Billing - $325 


Speed Reading - $100 

Send check/money order to: 


SOFTWARE TECHNOLOGY for 

COMPUTERS (STC) 


P.O. Box 428 

Belmont MA 02178 


or available from your local dealer 

MicroByte Software 
2415-C Ga teway Pl aza 
Crabtiee Blvd . 

Aale•gh. North Caro ftn a 27604 


AT LAST! A fu lly implcmct11ed computer based rile ma nagement system.. . 
Only a rcw minu tes of instr uc1ion and you arc crea ting and using your own 
1.: lieni lisls, mai ling lists, in \'e!1lor ics . bibliographics , vendor li~t s , and more . 


l>HM S 80 


Files. lis1s . o r fC(O rd'\, wit h llSC'r defined rormah, \.:' iln be." i:realed, .\Or!ed, 

cd i1 ed, and primed wi th ca.<c . Sub-fi les can be created out o f part> or cxi"ing 

files. sclc....: ti ng part s of a re1.:ord or individual records by a sea rd1 i.:ri tl•rion . 

ALSO avai lable wi th DBMS80 ... 

K E l'OK T KO 

Bu il d your own \'.U!iotO m defined a nd formatted rcpori s and data sum.maric.., . 
Print lablcs wit h user 'Pcc ificd format; that will fit your own form, . 

DBMS80 and REPORT80 wi ll ru n under ci1hcr CP I M or TRSDOS 

DBMS80 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... $250.00 
REPORTSO .... .... ..... . ....... .. ..... . .. . ...... ... .. . .... $100.00 

Manuals each . . . . . . .. ...... .. . ....... .... . .............. S2S.OO 


OTHER P RODUCTS OF M ICROBYTE SOFTWARE: 

t::UIT80 ..•.. ... .... . . ...... . . . .. . .. •.•.. ....... . . ..... . . . . Sl()0.00 


Text edi tor a nd prin t formatter whic h run s under C P / M or TRSDOS 

UISK80 ............ ... ........ . .. . • ....•....... . ........ . . .. SS0.00 


Ut ili1y which allows you w examine and pa1di a d isk. 

UTI LS ..•.......... . ... ............. . . . .... ... . . . . .. . . .. . .. SS0.00 


Apple PASCAL uti li lics: extensions to Apple Pasca l, 1ogct her wi1h fi le 

conr rol u1i li 1ics . noss· rcrcrencc. e1t.:" . 


PA YROL.l. .... . .... . . . . ....... .....• .. . .. . ..... . .......... S I00 .00 

Apple PASCAL payro ll for ISO employees. full 


dcduc1io11 opt iOn!ri. , c1c . 

Wri1c or l:a ll 1oc..l ay for furLhcr detail !'!. on our prodLlL'h. 

Source ID#TU :373 (919) 833-4894 
A l't-'Lt . Is a 1ri1;d1-m11 rk ut Appl !'(. umpulrr ( orp. 
1 M~I HJ~ j, y l radrmuk uf T'l nd) l O'P
("Jl' / M h 11 l rsdrmadi. or Uljeilil l loh~il n·h 

Ci rcle 114 on inqu iry card. 

http:Sl()0.00


(Please don't be misled by my use of the word "com
piler." I have been asked, "Can you write a compiler in 
FORTH that will compile BASIC, Pascal, COBOL. .. 7" 
The answer is not easy. Defining words can compile 
application-oriented languages, but those languages 
should be FORTH-like in nature . Ordinarily, the 
language being compiled satisfies the syntax of 
FORTH-words separated by spaces. The compilation 
will result in FO RTH-interpretable instructions that will 
add t~ its dictionary of word definitions. 

In keeping with the FORTH philosophy of keeping all 
definitions small, defining-word definitions are also 
small. This results in compilers (defining words) that are 
simple and specialized, although the range of complexity 
of these compilers can vary greatly. A simple defining 
word such as VARIABLE may accept only one source 
word and produce a single, simple definition in the dic
tionary . A more complex defining word such as { : } 
may take several source words and produces a more com
plex definition .) 

The remainder of this article concentrates on level II , 
defining new families of words. The scope and usefulness 
of new defining words are discussed using functional 
descriptions and examples. New defining words can be 
created which can later compile application-oriented 
languages. 

Creating Families of Words 
The technique of creating new defining words permits 

TIME: SE()llENCE 1 SE'()llENCE 2 SE()llENCE .J 

DEF I NING-WORD 
SOURCE 
DEFINITION 

MEMBER WORD 
SOURCE 
DEF I NITION 

OEFIN IN G WORD EXECUTE 
DICTIONARY NEW I NPU T 
DEF I NITION COMPILER OATA 

MEMBER WORD EXECUTE 
DICTIONARY NEW 
DEF INIT ION MEMBER WORD 

OUTPUT 
DA TA 

FOi/TH 

EVENT : 
COMPILE A 

NEW DEF INING 
WORD . 

EXECUTE THE 

DEF IN ING WORD ; 
COMPILE A NEW 
M EMBER WORD . 

EHCUTE 

MEMBER 

THE 

WORD . 

Figure 3: The order of events governing defining words. The 
first event creates a word that will define a new family of words; 
this family currently has no members. The second event uses 
this new fam ily-defining word to create a new family member, a 
named FORTH word. The third event occurs when any named 
FORTH word belonging to this family is used. 
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a user to later create a family of FORTH words that can 
have any number of members. Each member shares some 
family traits but can also have individual characteristics . 
The family members are all the words that have been 
compiled by a defining word. Their common traits are 
specified by the defining word. However, each word in 
the family has individual characteristics that are assigned 
when added to the family. 

For example, the defining word VARIABLE defines a 
famjly with individual members, each of which has a dif
ferent name and value, but all share the same execution 
trait : specifically, the use of the name of any variable 
returns the address of its value. 

It is important to understand that there are three time
ordered events related to definjng words . These are listed 
in figure 3. These events will be explained using an 
example. 

The compilation of the new words in figure 2 is a se
quence 2 event (ie: using a defining word to compile 
another word). When the defining word VARIABLE is 
executed, as in: 

VARIABLE %INTEREST 

the source word %INTEREST is compiled. 
Storing a value into the variable is a sequence 3 event. 

I BEGINS
! DEFINITION 

USED AT SEQUENCE 2 

COMPILED)
AT : definang · word < BU IL DS compi le · l ime words 

SE QUENCE
( 

DOES > 	 oxocut lon · t ime wordsl 

US ED AT SEQUENCE 3 
LENDS 
DEF IN ITION 

Figure 4: The structure of the source definition of a defining 
word. Th ese source lines create a defining word for a new family 
(seq uence 1). Execution of the defining word (seq uence 2) 
<BUILDS a dictionary definition for a new family member. 
Th e contents of that definition is constructed by the cornpile
time words. Executing any fa mily member (sequence 3) DOES> 
(ie: executes) the execution-time words. 

SOURCE FOR) 
( SEQUENCE 2 VARIABLE 

I 
I 
I 

EXECUTES 
I 

+ 

The following words store a 5 into the variable. 

5 %INTEREST ! 

Since VARIABLE is system-supplied, the sequence 1 
event (the compilation of VARIABLE ) occurred when 
the FORTH system was generated. 

<BUILDS and DOES> 
To illustrate a simple sequence 1 event, a definition of 

VARIABLE is presented. 

: VARIABLE <BUILDS 2 ALLOT DOES> 

The defining word { : } (colon) is used to compile the 
source definition of VARIABLE . To the word l : } , 
VARIABLE is an ordinary definition (level I) , and its 
definjtion is a sequence 2 event for { : }. VARIABLE is a 
defining word because the special words <BUILDS and 
DOES> are used . (The < and > characters are part of 
the names of the words; they are used like parentheses to 
indicate that <BUILDS comes before DOES> . ) 

As illustrated in figure 4, a defining word specifies both 
the compile-time behavior (sequence 2) and the 
execution-time behavior (sequence 3) of all words com
piled by this defining word. The sequence 2 behavior is 
specified by < BUIILDS and any following words up to 
DOES> . The sequence 3 behavior is specified by 
DOES> and any following words up to { ; } . The 
English meaning of <BUILDS is "compiles" and the 
meaning of DOES> is "executes. " 

Figure 5 demonstrates what occurs when VARIABLE is 
executed. The end result of the execution of VARIABLE is 
that a new dictionary definition is created for the word 
%INTEREST . The following describes each step in the 
compilation of %INTEREST : 

1. 	 The execution of VARIABLE causes <BUILDS 
to be executed. <BUILDS reads the next word
name after the word VARIABLE from the input 
text stream. (In this example, the next word
name is %INTEREST .) 

2. 	 <BUILDS then adds the head of a new definition 
to the end of the dictionary. Within this head, 
the name field contains the member's word-name 

% INT ER EST 
I 


I 

I 


WORO · NAM E 

I 

I 


EX ISTING ) 

DI CTIONARY VARIAB LE < BUILDS 2 ALL OT DOES> EXIT


( DEFINITION 
I I 

I I 
COMP IL ES CO MPILE S 

I I 
; I 

DIC TIONARY ~ , 

( 
RESULT OF ) 
SEQUENCE 2 

% IN TEREST I 
NAME 
FIELD 

CODE 
FIELD 

PARAMETER 
F IELD 

Figure 5: The result of executing a defining word. Th e first line is execu ted, resulting in the com pilation of the w ord- name 
%INTEREST . The result is a new definition i11 the dictionary . 
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NowthereS anew 

generation1 age


thatcanteac 

youroldTRS-so· 

somenewtricks. 


• 
A unique growth programming language for the TRS-80* 


that combines the best features of an interpreter and a compiler 

all in one functional easy-to-use package. 


Introducing TFORTH from Sirius. quiring monitoring and decision . Many TFORTH from Sirius comes com
A new and unique language that cannot words to handle peripherals are part of plete for the TRS-80' with as little as 
be simply compared with FORTRAN or basic TFORTH and others may be add 16K of memory and a single Disk Drive 
BASIC. TFORTH serves as an operating ed easily. Often , substantial hardware using either TRS-DOS or NEWDOS. It 
system , compiler, assembler, interpreter, development can be eliminated by using is provided on diskettes and an optional 
virtual memory , file system, etc. all in TFORTH to do the major digital logic Math and Utilities package is available. 
one . Using concepts like virtual memory or reduction of data . TFORTH (on diskette-specify for 
and stack organization, TFORTH makes The key to TFORTH's flexibility Standard or 80 Track Drives) ... $129.95 
easy , efficient, structures, re-entrant and ease of use lies in its use of a stack 'TM Tandy Corp. 
programs a natural consequence. for parameters and a dictionary for Among the many supported 

TFORTH is a procedural language WORDS . These WORDS are stated in features of TFORTH are: 
specifying a process rather than a terms of other WORDS already defined 
desired result. The ability to have the in the dictionary . To execute a • A Macro-Assembler 
language grow in the direction the user "program", the WORD is typed on the • Line Editor desires is unusual but excellent for novel console and that WORD is executed . 
applications. New data types and new A rich set of WORDS comes with • Advanced Math Package 
processes can become part of the the basic language, providing IF-THEN • Re-Entrant Code language. Due to the modular construc ELSE, DO LOOPS. BEGIN-ENO, vir
tion , very compact code is produced tual memory, any number base (to base • Faster 1/0 Operation 
which, even so, executes at speeds be 32) for input or output , a macro • Super Graphics Capabilities tween machine code speeds and about assembler. re-entrant code. multithread 
20% typical overhead . Memory re dictionary, line editor, excellent math • High-Speed File Handling 
quirements may be "less" than package (16 bit integers, Double Preci . . . and much more! 
assembler coding or other high level sion Floating Point math [standard]. 
languages. SIN. COS. TAN. SQRT, EXP and 

TFORTH provides an excellent LOG) and it runs under either 
way to develop new languages, or pro TRSDOS* or NEWDOS. Assembler can 
vide simple control of devices including be nested with high level in an easy ,~ra~!~~i;(t~video monitors, A to D converters, fashion. Complicated drivers for new 
burglar alarms and many other tasks re- devices take only a few lines of TFORTH! Knoxville. TN 37921 16 15) 693-{)583 
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( %INTEREST ), and the code field contains a 
pointer to the instructions that will be executed 
when %INTEREST is executed (during sequence 
3). 

3. 	 The two words { 2 ALLOT } are executed next. 
These will reserve 2 bytes of dictionary space for 
the value of the variable. This space is in the 
parameter field of the dictionary definition. 

4. 	 Finally, DOES> terminates the compilation of 
% INTEREST and links the code field of 
%INTEREST to the execution-time part of 
VARIABLE . 

When %INTEREST is executed (sequence 3), DOES> 
is executed, followed by the FORTH words between 
DOES> and the end of the definition . (In this example, 
there are no words following DOES> ; the word EXIT is 
a routine left by the end-of-definition word { ; }.) 
DOES> returns the memory address of the parameter 
field within the dictionary defi nition of %INTEREST . 
Since the parameter field of a word defined by 
VARIABLE contains only the value of that word, execu
tion of the word %INTEREST returns the address of its 
value, which is then pushed onto the parameter stack. 
(That is, in fact, the execution-time behavior of a FORTH 
variable.) 

Figure 6 shows an example of the execution of 
%INTEREST . 

[The above definition and usage of the word 
VARIABLE are valid for existing FORTHs. However, the 
definition of VARIABLE supplied with most FORTHs re

quires the initial value of the variable before the word 

VARIABLE (eg: { 5 VARIABLE % INTEREST } ). 

This definition of VARIABLE is: 

{ : VARIABLE <BUILDS , DOES> ; } 

. ... GW] 

The previous example demonstrated the following 
principles: 

• 	 Sequence 1: the definition of a defining word 
specifies both the compile-time behavior 
and execution-time behavior of all words 
belonging to the family of the defining 
word (ie: all words created using the defin
ing word). 

• 	 Sequence 2: the execution of a defining word 
causes the compilation of the word-name(s) 
that follow . This creates a new dictionary 

(SEQUENCE J) 	 5 °lo INTEREST 

5 PUSHED ONTO THE STACK ___ __,! 

EXECUTES ( 	 OOES > ) 
WITHIN [ VARIABLE ) . 
THIS PUSHES THE ADDRESS 
OF THE VALUE ONTO THE STACK ------~ 

STORES THE VALUE 5 INTO 
THE AOORESS RETURNED 
BY ( 	 % INTEREST ) ---------------' 

Figure 6: The execution of a family member word . Th e value 5 is 
stored in the variable %INTEREST . 

,.. 	 .... 

64K MEMORY 

FOR THE 

HEATHKIT HS* 

COMPUTER 


Assembled Kit 

$750 $650 64K (56K) 
615 525 48K 
480 400 32K 
345 275 16K 

Memory Expansion Kit - 16K $125 


PC Board Only - With Documentation $ 50 


Phone for Free Brochure 714/830-2092 

*HEATHKIT and HS ore Registered Trademarks of the Heath Co, 

- TRIONYX 
ELECTRONICS 

BOX 5131-C, SANTA ANA, CA 92704 
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8086 Object Code 


86-DOS@) 8086 OPERATING SYSTEM· s95 

1. Read Z80 source code file written in CP/M* 

format and convert to 86-008 format. 


2. Translator program translates Z80 source code to 8086 source code. 


3. Resident assembler assembles the translated 8086 source code to 8086 

object code. 


4. Minor hand correction and optimization. 

(A recent 19K Z80 program translation took us about four hours to fix up. 

Even without optimization, it ran twice as fast as the original!) 


This operating system is the first complete 
package of resident software for the 8086 offered 
in the general marketplace. 86-DOS provides a 
high-level interface between the program and its 
hardware environment, with functions such as 
console 1/0 of characters and strings, and 
random and sequential reading and writing of 
named disk files. 

A multi-level hierarchy, made possible by the 
hardware address relocation inherent in the 8086, 
allows programs to run other programs. Complete 

error trapping of otherwise " fatal" errors (e.g. 
disk hard errors) is possible allowing a running 
program to remain in control or to transfer control 
to a high level in the hierarchy. 

The package includes an 8086 resident as
sembler, a Z80 to 8086 source code translator, a 
utility to read files written in CP/M format and 
convert them to 86-DOS format, a line editor, and 
disk maintenance utilities. Price (registered SCP 
CPU owners) - $95. Others - $195. 

THE REMAINING s1290 BUYS OUR 8 MHZ. 16-BIT 

8086 2·CARD CPU SET TO RUN IT ON 

Also requires S-100 mainframe, 8-bit or 16-bit 
static memory (yours or ours}, disk subsystem. 

/+_eottle Computer Products, Inc. 
~ 1114 Industry Drive, Seattle, WA. 98188 

• CP/M is a registered trademark of Digital Research Corp. (206) 5 75-1830 
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BUSINESS -PROFESSIONAL -GAME 

SOFTWARE FOR APPLE AND TRS-80 


0HOME FINANCE PAK I; Complete package $49.95 Apple, TRS·BO 
O BUOGET: Tiu hHrt ot • comprehnli'f'• hom1 lin1nn JVrtam_ Allows user 10 define up lo 20 budlif1 

i1tm~ Act111I up.Dn.. input ~In bl by klybmrd or by ILitomUic rt11!1inR of CHECKBOOK II fi les. Co•~ arc 
1utom1tit•lly 11>rtid i nd tomp1nd wilb bud1111 . BUDGET p1oduees bolh mont hly actuat/budve1Ai11i1nc:1 
r1p11rt end 1 yH1· to-da11 bv monlh 111mm1rv of 1et1.1..i co111. Cohn 9r1phiu dilpl1y of upen~1... $24.. 95 

D CHEtK800K II : Thil eimncivci prqg11m bep• compl1ta nco1d1 of 11Kh ch1tk/ d1po1it. Un iqu1 check 
rnlf'I' symm 1llOW'I uu1 to wt up common chKll p111pose tnd m :ip ilnl u1e1101l.ei. Upon tnlfy you 11 lu t 
lrom 1hi1 pr1·dlfin1d m1nua 10 minimize k•y ing in 1 l1:u of dlll. Unlqu1 n1m11 ean tho b11to11d for com· 

~~·.~1"u':io ~O~i!h~:~::~~:~ !:~1iiue~h:f,~,'::!~:lb~!'C~'bU'OG1~~~,;;:::~ '.'.v'.•.w: . ~~ ~~1.u~.~f9~9~ 
O	 SAVINGS: AOows usu 10 kH P Inell of depo1iu(wilh d111114I• fc1 up to 10 uvin111 ~c:c;ounlS . Cpn1plete 

11cor1h all own vi• m !tn 0 1 40 column printer. - • _. , . . . . . •. . . $14.95 

0 CREDIT CARD : Keap conirol of your c1rd1 wi1h thi1 pro;r1m. Or91t1iHi, ltOIH 1nd dl1pl1y1 purc.hnes, 
p1}1mt.n11 .nd 11r¥itt ch1r911s. Sann or 40 column prinau di1pl1y. Up to 10 wp1r111 c11ds . •• . . • $14.95 

0 THE UNIVERSAL COMPUTING MACHINE: $39.95 Apple, TRS·80 
A uuir pro ljlumm1bl1 C(lmputing: system Jlluctur!d uoun d 1 20 row x 20 c:olumn t1bl1_ Um ddinn 1ow 
nd c.olumn n1mes 1nd 1qu11ion1 lorming • unique compu1ing m1chin1. Tlb le 1l11m1nh un b• multiplied, 
div1d'1d, sutitrected or 1dded to 1ny 01h11 elem1nt. Um Ctn definl! reputed !unctio ns common 10 1 row 01 
cor11mn 11rnlly slmpll fy ing ttble w1u p. Hund1cds ol unique comput ing m1chinu c.111 bl! d1fin1 d, uHd , uo1ed 
ind uc.lled, with or wi1hout oltl d1t1, lor later use. hullen t for ulu lorecuu, engineering d11ign 1n1lysi1; 
b11dg1ts, inve nlory li1ts, Income Sletem,nts, production pl1nning. pro j1c1 c01t t nim1111-in short for 1ny 
11 l•nnln~. 1n11y,i1 or 1eportifli p1ob11m th1t c1n b1 1olnd with 1 ublt. Unique curi.tl comm•nd11llow ycu 
to movt 10 eny 111 m111ot, chll'l§le Its v1lut 111d lmmedl~tl!ly uie th.11ftect on other t1ble \ll lues. Entire t1bl1! 
can be prln1ed by m1thin1 p1gu (u:ser·delintd 3-5 columnil on• 40 column p1inter. Tr1n1lo1m you1com· 
p1.1111 into1 UNIVERSAL COMPUTING MACHINE . 

OCOLOR CALENDAR: Hl·RES color 111phic1 d;1p l1v of vom '"" "'' c1~nd., . Autom1tlc 
multipla 1n1ry of 11petiti\lll annb_ Rnitw 11 1 g11nt1 importtn l d1tn, 1p poin1m1nts, 1nnln1 111 iu. birth 
d1y1, action d1tn, ttc. ovtr • S yt11 p11lo d. Gr1phit t1il1ndu m11b dltH. Printer ind wmn di1pt1y 1 
1umm•sv 11po11 by monlh ol your lull lt1n dtKtibing e1ch day's 1ttion i1em or 1v1n1. ld 11I tor 11wone with 
1 busy calandu • . {Ap ple Dnly) . • . _ • .... . . - - . . . . . . . . • . . . • • . . . . • . . . . . . S19.95 

0 BUSINESS SD FTWARE SERIES : Entire package Sl 99.95 Apple. TRS·BO 
0	 MICROACCDUNTANT: The ldul 1y1tem lot th~ un1ll t;Hh buli11111s. Bued on clusic T·1c:coun11 ind 

do~bl11nlry bookk1tpini1, lhis •lfici1.nl p1og-r1m 1tco1ds and produces r!!port1on 1ctount b1l1ncu, gcne11I 
ledger journ1h, 11nnue •nd upenws. Sc1e•n or 40 columfl prlflltr ropo ru . H1ndlt1 up lo SOD journ1I 
1ntriu pe1 prriod. up to 10D account•. tflmuctiof!s include 1 shott primu in Fin1nti1l Accounting. $49,9S 

QUN\\4 ERSf'.L BUS INESS MACHINE ; This prognm iJ duigned to SIM PllFV ind SAVE TIME tor lh! 
urious bu1inmm 1n wh o muJt 11e1iodictllv Antl'(le, Pl1n and Ertim111. Tile p1ogr1m wu crened using our 
Univ1nal Computing Mac.hint ind ii ii p1ogt1mm1d 10 provide the loUowing pl1nning 1.nd lonuning tools. 

CA.SH FLOW ANALYSIS PROFORMA BALANCE SHEET SOURCE AND USE OF FUNDS 
PROFORMA PROFIT & LOSS SALES FORECASTER JOB COST ESTIMATOR 

P1ic.c. lncluding docum1nt•tion ind 1 copv of the bue p1og11m. Univu11I Comp uting ~hchinr. , ...$99.95 

Q 1NVOICE : Throw 1w•Y your rrnJ. Use the ELECTRONIC INVOICE l1tsimile displ1yed on you1 CRT. 

~~~. ~::C:!~t~~~~,~:~J:.~ Jj~!!:~ /:,'!·•. ~"hi1;~~d!. 1Fd~9·;1.'~!~'J:~,~'t:i:~ 1:01i~="~~~;~~.~~"~~h 
1hm drscrlptions; Jum No.. No. of uniu, Unil P1ic1, P1odut1 Code. P1odutt Oucription. Tot•I Dollar 

~~~uons~ P~~I~~~ ~.b~l,~~::di 110~:~t~ 1 1 :~dm31'::'"up~:~:;·~:s· ~~~=~1Aih';il~1. ~:8dKl 0.P~ -·~~~~'.'·. ~~:~~l 
0	 BUS IH ESS C~ECK REGISTER: hp111ded vtr,ion of lh!! Chetkboolc II p1og11m. H1ndlts up lo SOO chnks 

per month wilh compt111e rt cord kuping. (48K), • , , •• .. . . • . , , , • , , . . , • . . . . . , .. .• .••• $29.95 

0BUSINESS BUCGET : Ai d1 sc1 ib1d 1bove ind com~1nion pro9r1m 10 Bushnm Chtck Rulmr . H1nd lu 
!SOD t11nsu:tions 1m mon th, up 10 20 con t1111go1 ies, Acceuu BCR liln lor aclual coslS . (4BK ) .. . $29.95 

0 ELECTRICAL ENGINEERING SERIES: Both programs Sl 59.95 Apple 
Q	 LDGIC SIMULATOR : SAVE TIME AND MD~EV. Simul11t your dl9i11J logic chcui ts b1lo1t you build 

1htm. CMDS, TTL, or whllt'Yer, 1111'1 digil•t logic, this p1og:11m un bindle it. The progr•m is 1n inte r· 
1c1iu, menu d1in11, full ·U1dged lo111ic simul•tot c1p1blt of dmul11in g tht biMlme by blHime ltspons.e of 1 

~:~~.~~~,'~.;~ o~~:t~~c~~i~d~~~uJtS~,~~s~~ d~:~IE~~~~du:~~-~~l~~.~~1~~nRt~uSd.in~:~~~~s~r~d~~·n~~: 
11ndo111 , or biruiry input p1ttuns. Sim11l1tion 111uh1 dlJpl1yed on CRT 01 p1i111tr . Aecom netwo1lc d11· 
cr iptlo111 lrom ~tyb1md or horn LOG IC DESIGNER 101 siniul1tion, Specily 1000 11111 vusion 148K ir · 

quir11dl 01 500 v1t1 vmion (JlK rrquir11dl . . . . .. .. . .. . .. . . . .. .. . .. . . .. . .. . . .... .... $89.95 

0 LOGIC DESIGNER : lnt11u.1ive Hl·RES Gnphics prog11m lo1 dH1;nin11 d1g111I logic i.yslems. A menu 
d1inn seriea of keybo•rd commands 1llowi you 10 draw di1ectly on the screen up lo 15dift en!nt11111 lypes, 
inc:ludin11 10 111ta dl1pe p11te1ns 1upplied with lhe pro~r1m end 5 1tu11v11d lor 1.11.t1 sptcilice1iot1 . St1nd11d 
p1tt1 rn1 1uppli t1d 11r NANO, NOR, INV ERTER, EX-DR, T·FLOP, JK ·FLO P, O·FLOP. RS·FLOP, 4 Bit 
COUNTER tnd N·BIT SHIFT REGISTER. Um in111conna<.1s 111ies juil IS you would no1m1lly d11w u1ing 
linr ; r•phits comm1nd1. Nt1worlc dtmip1ioru tor LO GIC SIMULATOR 111nm1rd Umulunto uily wi1h the 
CRT di11r•m b1in1 dnwn. Ouwing i1 done in p1gu ol up to 20 01m. Up 10 SO p1-ges (10 p11 1diu:) un be 
d11wt1. w~•d .nd ne1ll1d. Spaclfv 10001ne (48 K) 01 500g&t~132 Kl s)'ntrn . . -$89.95 

0 MATHEMATICS SERIES; Complete Package $49.95 Apple only 
0	 NUMERICAL ANALYSIS: Hl·RES 2·0 im1nsion1l plot ol 1n·v !unction. Aulomnic u:1hn1. At your option, 

th1 PIDllflm will plot the lunc.tion, plot the INTEGRAL. plot !he DERIVATIVE, d1!termin1 lhr ROOTS, 
find th! MAXIMA ind MINIMA and fo,1 tht INTEGRAL VALUE. For 16K • .. . . , .... . • , ... , $19.9S 

0	 MATRIX : A iienm1 pu1pose, menu drinn pro1111m lor d1te1minin11 1be IN VERSE ind DET ERMINA NT of 
1nv m1bi1, 1t "Mii u 1h.e SOLUTIDN 101ny set ol SIMULTANEOUS LINEAR EQ UATIONS. Di1k 1/0 lor 
d1111.111t. Specify 5hqn. " ' ~4BK) or J5 eqn. (J2K) . •.. ,, ••. , ,.,. . .. .. , ... $19.95 

0 J-0 SURFACE. PLDTTER: h:plo1e 1he ELEGANCE and BEAUTY ol MATHEMATICS by c1e11in9 Hl ·RES 
PLOTS of l ·dimtuion1l uubm from anv J .vui1b lt t qu11 io11 . Disc w.~e 1nd reuU1ou1inu fo1 plo ts. M1nu 
dmen 10 nry urrhte ptrunett1s. Oamo1 include SLACK HOLE g11\l i l~l i on1I curv1tLUI rqua11ons. • S19.95 

0 ACTION ADVENTURE GAMES SERIES: Entire series $29.95 Apple only 
0RED BARON : C1,, vo11 ou1lly 1h!! AE D BAAON 7 Thi1l1$t1ction g,1m1 dmu l11 e1 a machine .gun OO!j · 

FIGHT belWlll'I you1 WORLD WAR I Bl ·Pl ANE. ind the buon·, , You can LOOP, DI VE. 8ANK 01 CU MS 
in ln'f onr of .8 direi:tiom · 1nd so ctn 1he 8ARON. in HI -AES 9r1phit1 .. ,,,., , , .. .. S14.9S 

O	 EIATTL E OF MIDWAY : You •rt 1n comm.tnd of 1ht U.S.S. HORNETS' DIVE-BOMBER 1.quad1on. Yo111 
11 r~eU ue th! Ai1c11h tarfllrt. Ak1 gi, Sof)'u 1nd K~ga . Vou mu11 1ly you1 w1y th1ough ZEROS Ind AA 
FIRE to m1li:eyou1OIVt.-BOMB1 un. In til·RES9nphic.1 . . ... . . . , . . , , . •. Sl4.95 

0SUB ATTACK : 11·, Apnl, 1943. The ene my convoy is he1drd lo r 1h1 CORAL SEA. You1 mb, the 
MORAY, hH jun 1igh1ed lhe CAAh. IE.AS and BATTLESH IPS. Euy pidcings.. 8ut w11ch ou1 fo1 1he DE 
STROYERS · 1hy'1e f,Ht 1nd de•dlv. Jn HI-RES g11phii:i •. .. •• , .. S14.9S 

0 	FREE CATALOU.-Al t pro111r1ms HI lugplied In rliK 111d run on Apple II w/Oisc & Appleso f\ ROM C11CI & 
TRS·80 L~nt 11 and rl!quiie J2K RAM 11nlcn otllm'lhe no111d. Detailed '"'lrnc.lion.s inc:lt1ded. 01d1n 
lllipp-ad wiltiin J d1yi . Card um' inc.Ju de cud numb11 . Add Sl .50 pom;e 1nd h1ndling with uch order. 

- C1lilorni1 midentJ.1dd 6Yi% ults 11~ . Mike c.hec.hp1y1bl11 tD : 

VISA_ SPECTRUM SOFTWARE 
DEALER INQU IR IES P.O. BOX 1080 • 141 CAR LOW. SUNNYVALE . CA 94081 
INVITED FOR PHONE ORDERS - 408·738·4381 

-174 August 1980 © BYTE Publications Inc Circle 120 on Inqu iry card. 

definition and adds a new member word to 
the family of the given defining word. It 
also extends FORTH because another user
defined procedure is added to the language. 

• Sequence 3: the execution of a member word 
causes the execution of the execution-time 
words within the defining word that 
created the member word. 

To illustrate the versatility of defining words, examples 
of new defining words follow. These examples present 
the creation of new data structures, control structures, 
and software tools. 

Creating a String-Handling Defining Word 
To show how defining words can create data struc

tures, a one-dimensional array of 8-bit values will be 
created . A defining word named STRING will be con
structed. After STRING has been compiled, any number 
of strings may be created; each can have a different name 
and size . Before the definition for STRING is shown, an 
example will first be used to describe how STRING will 
be used . 

To create a string 5 bytes long with the name BEANS , 
the following words would be used ( BEANS is the name 
of the string, not the value put into the string): 

s STRING BEANS 

This is a sequence 2 event that will create a dictionary 
definition for BEANS ; this definition will contain 5 
bytes of data space for the value of the string. 

To fetch or store a character in BEANS , a subscript 
will be passed to BEANS . BEANS will return the ad
dress of the subscripted byte. For example, the words 

3 BEANS C@ 

would fetch character number 3 from BEANS . This is a 
sequence 3 event because it is a normal use of a word 
defined by STRING . The subscript precedes BEANS 
because FORTH prefers to pass data values on a stack. 

The definition of STRING can now be written as 
shown in listing 1. This definition is similar to that of 
VARIABLE . 

The parameter for ALLOT is omitted in this definition; 
the string size declaration at sequence 2 will supply the 
size parameter for ALLOT . (The word ALLOT looks for 
the number of bytes to be reserved to already be on the 
stack; this is why the string size precedes the word 
STRING when the string variable BEANS is defined.) 

Following DOES> is the word + . This will add the 
address of the start of the string (supplied by DOES> ) 
to the subscript (supplied to BEANS at sequence 3). 
Figure 7 illustrates how this works. 

Listing 1: A user-defined defining word. The word STRING , 
once defined, can be used to define new FORTH words with 
unique properties . 

used at sequence 2 used at sequence 3 
defined at ) 
sequence I ) : STRING <BUILDS ALLOT DOES> + ; 
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NOW! ALL DRIVES 
COMPATIBLE WITH 

MODEL II 

An Entire Family of Disk Drives for 

APPLE, TRS-80*, and S-100 Computers 


Only LOBO DRIVES offers you an entire family of 
fully-compatible disk drives to select from. 
Whatever computer you're using, APPLE, TRS-80, 
or S-100, you can add a LOBO drive now, with the 
peace-of-mind of knowing there's a whole family of 
drives available when you're ready to expand. 
And every drive you order comes complete with 
chassis and high reliability power supply. Each 
drive is 100% calibrated, burned-in, and 
performance tested on either an APPLE, TRS-80, 
or S-100 computer before it's shipped. We are so 
proud of our drives ... our quality, reliability, and 
performance, that we back-up every drive with a 
one year, 100% parts/labor warranty. 

400 SERIES FLOPPY DISK DRIVES 
Meet our low-cost 5.25-inch 
mini drive that records data 
in either hard or soft 
sectored format. It is 
available in single or double 

density configurations, with a total storage 
capacity of 220K bytes. 

800/801 SERIES FLOPPY DISK DRIVES 
Here is our dual 8-inch 
Floppy disk memory unit. It 
records and retrieves data 
on standard 8-inch 
diskettes to provide BOOK 

bytes of data storage unformatted, or 512K bytes 

935 Camino Del S ur 
Goleta. Californ ia 9301 7 
(805) 685-4 546 

"CAN YOU REALLY AFFORD 
INTER NATIONAL TO PAY LESS?" 

in IBM format per drive. It is also available with 
double-sided, double-density capabilities, for a 
maximum storage capacity of 1.6 Megabytes. 

7000 SERIES HARD DISK DRIVES 
The latest member of our 
drive family, the Series 
7000 is an 8-inch, 1 O Mega
byte Winchester Technology, 
hard disk drive. It is fully 

hardware/software compatible and comes 
complete with disk controller. Now you can have 
the convenience, speed, reliability, and all the 
storage capacity you need. 

Call or write for the complete LOBO DRIVES story. 
Find out just how competitively priced a quality 
drive can be. 
Quantity discounts available 
Dealer inquiries invited. ,------------, 

I Yes, I want to know more about LOBO Drives I 

and what they can do. Send me information on: 
0 TRS-80 0 APPLE 0 S-100 II 

I 0 5 1/4-in. Floppy drive 

I 
D 8-in. Floppy drive 

Single sided 
I 

Double sided 

I Nome _ 

I Company _

I Addoess _ _ _ 

0 8-in. Winchester hard j 
disk, 10 Mbyte drive 

0 Double density 1 
expansion interface j 

I 
I 
I 

C11y _ _ State__ _ Z•P 

I Phone No. ___ 1

I II dealer. provide resale no._ I 
l______________ _J 
* lRS·BO I' a rQOiDHU Od 1rademark ot Radio Shack, o Tandy Comp.anv 



When STRING is executed (sequence 2), it builds a dic Interchange (ASCII) characters A thru E in the string 
tionary definition for BEANS , which is allotted 5 bytes variable BEANS . (See listing 2a.) The word SPILL
of data space. When BEANS is executed (sequence 3), it BEANS will print the characters in BEANS on the user's 
does the addition of the subscript on top of the stack to terminal. (See listing 2b .) Using these words would pro
the address of the first character within BEANS . duce the results shown in listing 2c. 

The following examples show how BEANS could be In a similar way, multidimensional-array defining 
used in a FORTH program. The word STUFF-BEANS words may be defined; the size of each element can be 
will store the American Standard Code for Information any number of bytes. 

Since the execution-time function of all family 
members is specified only once in the definition of the 
family 's defining word, programming time is reduced , 

Listing 2: Using a FORTH word created by a user-defined defin
memory space is saved, and readability is improved . Bying w ord. The 5-character string variable BEANS was previous
changing the definition of the defining word and recomly defined with the FORTH statement { 5 STRING BEANS }. 

Now the word BEANS can be used like any other word in piling the FORTH words using it, the capabilities of every 

FORTH. In listing 2a, the fiv e characters of BEANS are filled member word are changed. This can be done so that the 

w ith the letters A thru E. In listing 2b, the characters are printed use of all member words in a user's program is the same. 

out. Listing 2c gives the results of executing the words defined in To illustrate the power of this technique, several varia

listings 2a and 2b . (The underline denotes user input followed tions on STRING will be presented. 

by a carriage return; the computer output, not underlined , 

follows.) 
 Variations on the Defining Word STRING 

The original version of STRING did not initialize the 
: STUFF-BEANS 5 0 DO ( for all of 'BEANS' ) 

contents of the array when it created member arrays. The I 65 + 	 ( add 65 decima l lo ) 
( do-loop index, yield ing following version will store blanks in a string when it is 

(a) 	 ( an ASCII character ) created (at sequence 2) . It is convenient to first define a 
I BEA NS C! ( store character in lhe ) word which allocates and blanks dictionary space . The 

( T Lh byte of 'BEANS' 	 ) 
LOOP 	 definition of BLANK&ALLOT is a sequence 2 event. (See 

listing 3a.) 
Next , we create a new version of STRING that is the 

same as the original, except that BLANK&ALLOT is 
substituted for ALLOT . (See listing 3b.) (The redefini

:SPILL-BEANS 5 0 DO ( for a ll of 'BEANS' ) tion of STRING is a sequence 1 event .) This version isI BEA NS C@ 	 ( fe tch the T th characte r 
(b) EMIT ( print it ) used exactly like the original, but initialized strings are 

LOOP SPACE ( p rint a n extra space ) created automatically. 
Another variation of STRING checks if a subscript ex 

ceeds the string size when member strings are executed 
{c) 	 (at sequence 3) . If the subscript is less than the string size, 
STUFF-BEANS OK the result is the same as before; but, if the subscript is 
SPILL-BEANS ABCDE OK negative or greater than the string size, an error message 

( 
SOURCE FOR ) 
SEQUENCE 2 5 STRING 

I 
BEANS 

I 
I I 
I I 

EXECUTES WORD - NAME 

EX ISTING ) 
DICT IONARY 

I 

+ 
STRING 

I, 
< BUILO S ALLOT DOES> I + EX IT 

( DEFIN IT ION 
I \ 

I \ 
COMPILES COMPI LES 

I \ 
; \ 

DICT IONARY ~ \ 

RESULT OF ) BEAN S I 5 BYTES( SEQUENCE 2 

NAM E CODE PAR A METER 
FIELD FIELO FIELD 

~ 
I 

EXE CUTES 
\ 
I 
I 

( SEQUENCE 3) 	 3 BE ANS 

Figure 7: The creation and use of a character array. The defining word STRING is executed. causing the com pilation of a d ictionary 
defin ition fo r BEANS containing 5 bytes of data space. Wh en BEANS is exernted (last line) , the DOES> part of the definition of 
STRING adds the address of the parameter field of BEANS to the subscrip t (w hich is 3), returning the address of the desired character 
w ithin BEANS . 
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Listing 3 : A more sophisticated definition of STRING . The 
word BLANK&ALLOT (shown in listing 3a) allocates space for 
and assigns blanks to a newly defined string. Th e new definition 
of STRING (shown in listing 3b) uses BLANK&ALLOT to blank 
out a string when it is created. 

BLANK&ALLOT 
HERE ( get the address of the ) 

( start of the string ) 
(a) OVER BLANK ( store b lanks in the string 

ALLOT ( allocate space for the array 

: STRING <BUILDS BLANK&ALLOT used at sequence 2 
(b) DOES> + 	 used at sequence 3 

Listing 4: Another definition of STRING . This definition stores 
the size of the string variable when the variable is created and 
checks for a correct subscript when a character within the string 
variable is referenced. 

STRING 
( used at sequence 2: 
<BUILDS DUP 

ALLOT 
( used at sequence 3: 
DOES > 2DUP 

@ U< IF 

+ 
2+ 

ELSE 

( 
( 
( 
( 
( 
( 
{ 
( 
( 

. "RANGE ERROR"( 
O VER @ ( 

( 
2 + ( 

( 
THEN 

store string size in ) 
member's parameter fie ld 
a llocate string space ) 

duplicate both the subscript 
& parameter fie ld address ) 
if the subscript is less ) 
than the string size ) 
add subscript lo address 
step over the stri ng size ) 
stored in the first 2 by tes ) 
otherwise the subscript ) 
is too large o r negative ) 
print error message ) 
print string size and ) 
and bad subscript ) 
leave address of first byte, 
a "sale" address ) 

is produced and the illegal subscript is printed . The string 
size must be stored in the dictionary definition of member 
strings when they are compiled (at sequence 2) so that the 
range check can be made when they are executed (at se 
quence 3) . 

A new definition of STRING (a sequence 1 event) that 
does the subscript checking defined previously is given in 
listing 4. 

The range check slows the execution of every reference 
to a member string, but such checking may be useful dur
ing program development. Since this version and the 
original version defining STRING are used exactly the 
same, it is possible to compile this definition of STRING 
while debugging (then compile all references to it or its 
member strings). After the program has been debugged, 
the original version can be compiled (followed by the 
compilation of all references to it or its members), and the 
program will run faster . 

The next version of STRING allows very large strings 
to be created and used. 
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Virtual Strings in FORTH 
If the maximum string size exceeds the amount of pro

grammable memory in the computer, the only solution is 
to write your program using virtual memory manage
ment. This means that data stored on disk or tape is con
sidered part of the memory of the computer, and that all 
operations working on these data take care of reading 
and writing data between main memory and the magnetic 
storage device. 

Using virtual memory management, a program can 
operate on a string array that is larger than main 
memory; pieces of the string can be read into memory 
and written back to disk or tape when required . And, 
although this technique will slow the execution rate of a 
program using it, it may be the only way to get a problem 
solved - and better a slow solution than none at all . 

(It is more common to need to manipulate large arrays 
of numbers rather than strings . Still , the same technique 
described here can be applied to numeric or any other 
kind of array .) 

With most traditional languages, it would be necessary 
to rewrite the user program so that all array references 
would call some function that could perform the disk 
read operations . Execution time could be decreased if fre 
quently referenced array elements were kept in memory 
as much as possible. Therefore, it would help if our 
virtual-memory-array program could keep track of what 
data is in memory as the program executes. 

To show the difficulty of implementing this technique 
in traditional languages, a FORTRAN example will be 
used . In standard FORTRAN, the statement : 

ARRAY(S, 7,2) = ARl(l,2)+AR2(10,20,30) 

is equivalent to the FORTH words : 

1 2 ARI @ 10 20 30 AR2 @ + 
5 7 2 ARRAY I 

In either FORTRAN or FORTH, if the arrays could not 
fit into memory and were instead on disk, the array 
references would have to be changed so that some addi
tional procedures read and wrote selected pieces of data 
between disk and memory. But in FORTRAN, the entire 
source program would have to be changed . (In FORTH, 
the body of the program would remain the same; only the 
appropriate defining word would be changed .) 

The following might be the simplest modification 
possible in standard FORTRAN to do the previous state 
ment using virtual memory management of the arrays : 

TEMP= FETCH2(AR1(1,1), 1, 2) + FETCH3(AR2(1, l, l ), 

10,20,30) 


CALL STORE3(ARRAY(l,1,1), 5,7,2, TEMP) 


The functions FETCH2 and FETCH3 are user-written 
procedures to read the referenced array elements . The 
subroutine STORE3 is a user-written procedure to write a 
given value into an assigned array element. If a large pro 
gram using many normal array references had to be 
changed to use FETCH and STORE calls, a lot of work 
would be required. 

FORTH's separation of control between defining 
words and their members permits the necessary changes 
to be made in the definition of the defining word; in this 

Marymac Industries Inc 

1tad1e lhaelt 

AUTHORIZED SALES CENTER 

Save 10°/o 15°/o 
OR MORE 

DELIVERED TO YOUR DOO R 
O~ned and operated by Ma~yma c Industries Inc . Houstons only Independent 

Aed10 Sh acki:t dealer . Wa rranties w ill be honored by all company ow ned Rad io 
Shack~ st ores and most franchise and dealer authorized sales centers . Store open 
Mon .-Sat. 10 ·7 . W e pay h eight and insurance. Save state sales 1ax . Texas 
resldents add only 5% sales tax. Brand ne w in factory sealed cartons. Reference : 
Katy National Bank. Call us for a custome r reference noar your city. Offered ex
~~u;~~~~vn1b,Yex~~d~7f~~ck® Au thorized Sales Center 21 9 69 ka ty Fwy ., Katy 

Telephone 1-713-392-0747 TRS•80· 
FOR BUSINESS, 

LEARNING 
ANO 

ENTERTAINMENT 

Specia l Lm111ed Tune Onty 
Disk Ot1ve S42 4 .90 

Dchve•ed 
lC i'.11.# 26· 11 60. 26 · 11 611 

Meet TRS-80's Big Brother! 
The New TRS-80 Model II 

• 

We are located just 5 hours 
 We .-c a.dd"ita ;a D•99er morli! 

pewerlul ··01other.. 10 11\i!'horn the giant Ta ndy Com· 
TRS-80 lam11y 11 1. TRS-80pu te rw are House in Fl. 
Mooe! 11 - a eomplo1ely 
new m.:1oeomi;iu1c 1 !01

Worth, Te)(as . 
C• ll nus•ness ap~11e~11ons

Joe McManu s 
Tod•v ~~ 

fll·ci CHARGE IT :1 ~ 

GENERAL LEDGER 

PAYROLL 


ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
developed by OSBORNE &ASSOCIATES and rap idly becom
ing a standard . Our service is support. We will send you 
these programs with the proper 110 and CRT specific 
subroutines for your hardware conf iguration. Get back to 
business and leave the programming to us. Include hard· 
ware descript ion with order. 

• 	 Accounts Receivable and Payable ... . .. . ..... . 145.00 
• 	 Payroll (California) ... ..... . ......... .. ... ... 145.00 

• 	 Non California state tax calculat ions 

(please inquire) ... ..... ... .. ... . . ... ... .. 15-250.00 
• 	 General Ledger . . . . . . . ... . .. . ...... .... .... . 145.00 
• 	 Multiple profit center option for GIL . .. . ....... . . 25.00 

• 	 Manuals (each) ....... . . .. . ........ ... ..... . . 20.00 


All programs in CBASIC under CPIM (Includes source) 

These programs are up and running on the follow 
ing computer systems: Altos, TRS-80 MOD II (under 
CP/M), Northstar, Vector Graphics, lntertec Super 
Brain •. Cromemco, and others . 

Synergetic Computer Products 
508 University Ave • Palo Alto, CA 94301 

(415) 328-5391 
Visa • Mastercharge • COD • Certified Check 


CP/M Is a trademark of Digital Researc h 


178 August l9BO © BYTE Publi<alio ns Inc Circle 123 on inquiry card. 	 Circle 124 on Inquiry card. 

http:15-250.00


S"'IE/on Software and Hardware for 
n11 ~ TRS-80®and Apple® 


a. • ..-... a .-.. ......_ .-i, I~ ..... .--~-·NgWiJU:i,oU ~A 
A new disk operadng system for the Apple.A new enhanced NEWDOS for the TRS-80. 

The most powerful Disk Operating System for the TRS-80 Fully Professio nal DOS for the Apple II. The result of two 
designed for the sophlstiuted user and professional program years of extensive development, APEX provides ii complete 
mer who demands the ultimate. program development and file management system. both 

NEWDOS/ 80 Is the planned upgrade from NEWDOS 2.1. powerful and useable. A comprehensive command set allows 
Some of the featu res are: the user to perfonm almost any Imaginable disk operation. 

• New BASIC commands for files with variable record Here are some of APE.X's features: 

lengths up to 4095. 
 • Command structure si milar to CPM and main frame 

systems. Contains 20 command words. with ability to treat 
or 8" disk drives, or combo. 

• M ix or match drives. Use 35, 40 or 77 track 5" disk drives 
external programs as transient commands to the operat 
ing system. • Security boot-up for BASIC or machine code appllutlon 


programs. 
 • Scrolling editor compatible with Videx 80 char. card. 
• Easy program Interface. Simple communications between • New editing commands. 

the DOS and user program. 
• Enhanced RENUMber that allows relocation. • C<1pable of handling 5 inch. 8 inch and hard disks. 
• Command chaining. • Safety features to protect against accidental data loss. 

Features Include backup Ries. directory. read-after-write 
and limi t checks. 

• Print Spooler. 
• 	DFG function: striking of D, F and G keys allows user to 


enter a mini-DOS without d isturbing program. 
 • 4 times faster than CPM. 
• Auto default structure eliminates tedious typing by auto

matically setting up command strings. file names. etc. 
• Compatible with NEWDOS &. TRSDOS. 
• Machine language Superup/80. 2.1 utilities and enhanced 

• Functional on both single and multi-drive systems. Includes copy by file commands. 
ultillties for file copy.

• Enter debug any time by pressing 123 keys. Also allows • Device handler structure for interfacing peripheral.s.d isk 1/0 . 
The APEX package includes all of the tools for a complete

• Diskette "Purge .. command. assembly language development system. high speed two 
• Specifiable system options (limited pass resident assembler and a powerfu l macro editor. 

sysgen type commands). The complete APEX package with operating system, as
sembler, edlior and manuals afso Includes utilities to maintain 
Hies on single or multiple drive systems. 

• Increased directory capacity. 

~~t0ed. ~~~~'.~. ' ... . ' .... $79$149 $99 FOCAL~ ... . ... . ....• .. .. . $59 

Disk Drive Expansion System Disk Drive Sale! 
• 2 Shugart SA400 drives with Ust PriceS70 worth of FRH merch.lndlse with purchase 

power/ chassis ......... . . .. . . . . ... S 738
of Shugart SA400 with power supply and chassis. 

the disk that Radio Shack sells for $499. 
 • I Two-Drive Cable ... . ......... . , . . S 25 

SAVE $200. . . .. . . .... . ........ .. ..... S369 
 • I Expansion Interface 32K ...... . .. S 499 

TF-Pertec FD200. 40 track, use 
 • I 35-track DOS + ... . ........ . . ... . S 99 

both sides. . ...... . ......... . ........ S389 
 TOTAL LIST PRICE ........ . • . . .... SI ,361 

TF-5 MP\ B51. 40 track . ... ......... . ... S389 


SP(C\AL PRJCE ONLY . . . ...• , .. . . $ l , l 99
TF-70 Micropolis. 77 track with 

195K storage. . . . ...... . ...... , ....... S639 
 MOD I 8" Disk System 
IDH-1 Dual Sided drive. 35 track. . ..... S499 • One SA800 R Floppy 

NEWDOS +, 40 track . . .... . ..... . . .. . .. S1 10 
 • 2 Drive Chassis and Power Supply 

35 track . . . . . ..... .. ...... S 99 • DOS and Cable ......... . . . . .. . .. $ l ,095 
Business Programs (Interactive A/ R. MOD II 8 " Disk System 

A/ P. &. GL) _. . . . . . . . ............ . . S349 
 • 3 Drive Chassis 

Radex Data Base Program .. , . , ..... . .. S 99 
 • 2 Drive Expansion System ..Sl ,399 
Mailing List ..... . .............. . ...... SS9 •3rd Drive ... Add S479 

More Savings 
NEW SALE PRICEDrives for any microcomputer 

Does not Include power supply &. c."lblnet. TRS-80 Gr•phlc.s , 

Pertee FD200 ... . S 282 FD250 . . _.... . .. S 399 
 Okld.U.it Mlaollne 80 . .. 

Shugart SA400 .. S 279 SAS00/ 801 _.. _. .. S 479 

MPI 651 .. . ... . . . S 279 652 . ........ . .. S 349 
 g~r~~: $699 

.__!"-~----'- r= 
---~___.,,.......,----------

... ... $2,549 

Save on Apple II !6K Introductory Offer
FRf.E memory upgrade kit M ini-Floppy for Apple 

rRINTIRS 
Centronics 779 .. S1,069 to 48K with purchase of (2nd Drive) ... Only S41 9 
Base 2 ... . .. . .. . S 599 


Apple II 16K ..... $ J'. 95Cencronlcs 73 7 

Text processing upilbi\1 Apple 8 " Disk System • One SA800R f loppy

des, lower ase descenders. • 2 Drive Chassis &. Power Supply $
underlining, subscripts and • Controller. Cable and DOS . . . . . . . l ,449
superscrtpts. 80 cps S899 Splnwrtter !6K Memory Upgrade Kits 	 $ 79

/J 
 I \§3

"'~'~~~~~::,~g:t:fatQC/ !~wM"'"'"' ~~=~=~~ 
1 

~-- . 
All prlces cash discounted I Freight: FOB factory. Ask for our free catalog. 

Circle 139 for APPARAT Circle 125 for MT\ 	 BYTE August 1980 179 

http:Okld.U.it


I SEQUENCE 3) subscr i pt BEANS 

START 
BUFFER 
ADDRESS 

1 
subscr ipt 
MOO 1024 

l 

MEMORY 
BUFFER 

Figure 8: Accessing a virtual array. The data fo r a large array is 
kept on a disk. When a byte is referenced, BEANS is executed. 
One block containing the byte is read into a memory buffer (if it 
is not already present) . Finally, the memory address of the 
referenced byte is returned by BEANS . 
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way, the program that uses the arrays does not have to be 
changed. 

Furthermore, FORTH's virtual memory facility for 
disk reading and writing automatically keeps track of 
what data has been read into memory and tries to keep 
frequently referenced sections in memory. 

Figure 8 illustrates how the array will be read in blocks 
of 1024 bytes into memory buffers. The new definition 
for the defining word STRING is given in listing 5. 

Adding New Control Structures 
with Defining Words 

The next example illustrates the use of defining words 
to add control structures to the FORTH compiler. 
FORTH supplies { IF . . . ELSE .. . THEN } compiler 
structures and also loop structures like { DO ... 
LOOP }, { BEGIN . .. UNTIL }, and { BEGIN 
.. . WHILE .. . REPEAT } loops. 
In this example, we will create a case (choose one of n 

alternatives) selection mechanism. A case number will 
designate one of several words to be executed. Figure 9 
presents how a case statement selects one of several pro
cedures for execution . No matter which one is chosen, ex
ecution continues with one common procedure that 
follows the case structure. 

The new defining word will be named { CASE: } 
and can be used similarly to { : }, as the following 

Listing 5: Another definition of STRING . This defin ition 
creates a v irtual string array that stores the string on disk and 
reads it into main memory when necessary. With this definition 
of STRING . it is possible to manipulate a string that is larger 
than main memory without changing tl1e program that uses tl1e 
long string . The disk operations are transparent-that is, the 
programmer does not know he is using the disk except fo r 
response time. 

STRING 
( used a t sequence 2 ) 
<BUILDS NEXT-BLOCK#( get the next available) 

( disk block H ) 

( store it in the member's 

( pa rameter field ) 


DISK-ALLOT ( reserve disk space for 
( the array ) 

( used al sequence 3 
DOES> @ ( get start -block H 

SWAP ( subscript on top, ) 
( start -block Hbeneath 

1024 /MOD ( divide subscript by ) 
( Hbytes in a disk block; 
( the quotient is the block ) 
( index within the array; ) 
( the remainder is the byte 
( index within the block ) 

ROT + ( add start-block H to the ) 
( b lock index ) 

BLOCK ( call the FORTH vir tual ) 
( disk manager lo read the 
( referenced block; ) 
( if it is already in memory 
( no read is per!ormed ) 

+ ( add the byte index lo the 
( memory address o! the ) 
( buffer where the block is 
( located, the result is ) 
( a memory address o! the ) 
( byte specified by the ) 
( subscript before BEANS ) 
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CompuPro S-100 Motherboards: 
oes\gned for the Future11~ ,~ 

--- ' AVAILABLE NOW 

You won't have to throw away these motherboards when you upgrade your system - they are specifically designed to 

handle the new generation of 5 to 10 MHz CPUs coming on line, as well as present day 2 and 4 MHz systems. Faraday shielding between all bus 
signal lines minimizes crosstalk; additionally, when signal lines cross each other on opposite sides of the board, they do so at a 90 degree angle to 
minimize any chance of stray coupling. You'd expect the company that pioneered active termination to include true active termination, but we've 
gone one step better by splitting the termination load between each end of every bus line. And you won't have to junk your present computer box 
with our new motherboards - all sizes fit Godbout, Vector, lmsai, TEI, and similar enclosures. 

These high·performance motherboards are available in "unkit" form (edge connectors and termination resistors pre-soldered in 
place for easy assembly), or fully assembled and ready to go. 

llCK-024 20 slot motherboard with edge connectors - unkit $174, assm $214 
llCK-025 12 slot motherboard with edge connectors- unkit $129, assm $169 
llCK-026 6 slot motherboard with edge connectors - unkit $89, assm $129 

I NOTE: Most CompuPro boards are available in unkil form (sockets, bypass caps pre-soldered In place). •ssembled, or I·----------------------------------------------· 
I qualified under the Certified Syslrm Component (CSQ high-reliability program (200 hour burn·in, more). CSC memory I 
I boards run al 8 MHz, are guor•nlttd to run with 6 MHz Z·80s, and draw even less power than s1.1ndard models. I 

CAREFUL • •. NOT ALL S-100 CPU BOARDS ARE CREATED EQUAL! 
You'll appreciate the extras that go into our CPU boards; take IEEE spec compatibility, for example. Whi le others may claim compatibility, we meet all timing specs - and 

we'll be glad to send you timing diagrams for our CPUs to prove it (just include an SASE). You don't have to compromise on another "me-too" board ... choose CompuPro. 

THE ENHANCED/ADVANCED Z-80A S-100 CPU BOARD 
Superior design in an IEEE-compatible board gives the power for future expansion as well as 

system flexibility. Includes all s1<1ndard Z·80A features along with power on jump/clear. on· 
board fully maskable Interrupts for interrupt-driven systems, selec1.1ble automatic wait state 
insertion, provision for adding up to 6K of on·board EPROM, 4 MHz operation, and IEEE 
compatible 16/24 bit extended addressing. $225 unkil, S29S assm, $395 CSC. 

THE COMPUPRO "RAM" SERIES OF STATIC MEMORY 
Recommended for commercial, industrial, and scientific applications. 4/5 MHz 

standard operation, no dynamic timing problems, meets all IEEE specifications, 
low power/high speed chips used throughout, extensive bypassing. careful ther· 
mal design. 

S-100 STANDARD MEMORY unkit assm csc 
BK RAM llA •• ... •. . • •• .•••••.•• .. ..••• • . •..•••••• . ••. $169 
16K RAM X-16.. . . •. . ••. ... • .•......•...••. •. . • .. . .•• $329 
l4K RAM XX-24 . .... . . .. . . . . .... . ... . .......... . .. .. . $449 
J2K RAM X·l2.. . .. .. . ....... . .......... . . . .. .... . ...$599 

$189 
$379 
$499 
$689 

$239 
$479 
5599 
$789 

S·100 EXTENDED ADDRESSING MEMORY 
{16124 address lines: addJessable on 4K bouodarie5) 
16K RAM XIV •..••• •.. •.•• •••••.••.•••••••.•• . .• . • •.. $299 $349 $429 

S-100 BANK SELECT MEMORY 
{Cromemco tic. comp.nlble: addressable on 4K boundaries) 
16K RAM XlllA·16 . •••. . .....•...•.• .. ... •.• .••••....•• $349 
l4K RAM XIUA-24 • .•... ••••• .•.•• •. •.. • ••.•. •• . • •..•.. $479 

$419 
SS 39 

$519 
5649 

NEW I S-100 DUAL PROCESSOR CPU BOARD 
The Du•I Processor Board is here ... and CPU boards will never be the same again. 8088 

CPU gives true 16 bit power with a s1.1nda rd 8 bit S-100 bus; an 8085 gives compatibility with 
CP/M and 6080 software. Accesses up to 1& megabytes of memory, meets all IEEE S-100 bus 
specifications, runs 6085 and 8086 code In your existing mainframe as well as Microsoft 608& 
BASIC and Sorclm PASCAVM'"'. runs at 5 MHz for speed as well as power, and is built to the 
same stringent standards tha t have es1.1blished our leadership in S-100 bus components. In· 
trodudory prices: $385 unkit, $495 assm, $595 CSC. 

8085 single processor version of above: introdudory prices $235 unkil, 5325 assm, 5425 
csc. 

SPECTRUM S-100 COLOR GRAPHICS BOARD 
Includes 8K of IEEE-compatible sl<l tic RAM; full duplex bidirectional parallel 1/0 port for 

keyboard, joystick, etc. Interface; and 6847-based graphics generator that can display all 
b4 ASCII d1aracters. 10 modes of operation, from alphanumeric/semi-graphics In 8 colors 
to ultra-dense 25& x 192 full graphics. 75 Ohm RS-170 line output and video output for 
use with FCC approved modulators. lnlrodudory prices: 5339 unkil, $399 ilSSm, $449 
CSC. Don·t settle for black and white graphics or stripped-down color boards; specify the 
CompuPro Spectrum. 

Want graphics softwa re? S..blogic's 20 Universol Graphics lntetpreler (normally SJS) is 
yours for $25 with any Spectrum board purchase. 

16K DYNAMIC RAM SPECIAL: 8/$59 ! 
Expand memory in TRS-80' ·I and ·II, as well as machines made by Apple, Exidy, Heath 

H89, newer PETs, etc. l ow power, high speed (4 MHz). Add SJ for 2 dip shunts plus 
TRS-80• conversion instructions. limited quantity. 'I JtS.l!IO ".a u~d. o1 till" ri~ CorJ)0'.11 tKM'I 

31K RAM XIDA·32 . . • .•.... ..• • • ••.••.• .••..• .•.•••. ... $649 $729 $849 

PASCAL/M' .. + MEMORY SPECIALSBC/BLC MEMORY 
PASCAL - easy to learn, easy to apply - can give a microcomputer with CP/M more 

power than many minis. We supply a totally s1.1ndard Wirth PASCAIJM•~ 8 ' d lskelle by 
Sorcim, with manual, for 5150 with the purchase of any memory board. Specify Z·BO or 
8080/8085 version. PASCAVM'" available sepa rately for S17S; manual available 

32K RAM XI .. ...... . ................. . .............. . nl• nl• SlOSO 


OTHER S-100 BUS PRODUCTS 
separately fo r $10. 

Godbout Computer Enclosure •••.•• ..• . .. $289 desktop, 5329 rack mount 
Ac1ille Terminator Board • ••.. . ••..•••.• . 534.SO kit 
2708 El'ROM Board (less EPROMs) •. ..... • $85 unkit COMING SOON! 
Memory Manager Board ..•.. •• .. .....•. $59 unkil, $85 assm, $100 CSC 
 We've got a new board coming up that's so versatile some of our 
2S " Interfacer I" 1/0 Board .. .•....•.•• • .. $199 unkit, $249 aS§m, $324 CSC people have nicknamed it the "smorgasboard": it includes (among 
JP Plus S" lnteriacer 11" 1/0 Board •.. • •• .•.. $199 unlUI, 5249 assm, 5324 CSC other things) a real·time clock, interval timer, interrupt controllers, Mullen Extender Board . .••.. • .. .• .•• 559 kit 
Mullen Relay/Oplo-lsolator Control Board . . 5129 kit, $179 usm and math processor. We've also got a board in the works that greatly 
VKlor 8800V S.100 Prototyping Board .... • $19.95 enhances the throughput and performance of multi·user (2 or more 

terminal) systems, by assuming a lot of the overhead functions nor
mally handled by the main CPU. Look for more details on these useful TERMS: Ut r~ ~dd t:ll. Allow S% for shipping.. e){C'e'SJ refunded. VISA•/~t~rcard*' orders (S2S 

mon) call (• t S) 562--06J&. 14 hrs. COD OK with sueet address foe UPS. Prices good tluough cover and functional products in the months ahead, or check with finer 
month of magazin~. computer stores for additional information on these and other Com· 

puPro products. 

fromGmpuPro™ 
Bldg. 725, Oakland Airport, CA 94614 
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example shows. (In this implementation of the case con
struct, the selection of a case causes the execution of one 
FORTH word. Since there is no restriction as to the inter
nal complexity of a given word, the selection of one case 

Listing 6: Example of a new user-defined programming con
struct. In listing 6a , we define the words we want to execute 
when the numbers 0, 1, and 2 are on top of the parameter stack. 
In listing 6b , the user-defined defining word 
{ CASE: } defines the word ANIMAL , which will execute 

OPET , lPET , or 2PET , depending on the value on top of the 
parameter stack. Listing 6c illustrates what happens when the 
case-word ANIMAL is executed. See listing 7 for the definition 
of { CASE: } . 

: OPET ." AARDVARK " ; ( print the quoted si ring 
: !PET ." BEAVER" ; { when executed ) 
: 2PET ."COUGAR "; 
(a) 

{ sequence 2 ) CASE: ANIMAL OPET !PET 2PET ; 
(b) 

( sequence 3 ) 	 0 ANIMAL AARDVARK OK 
l ANIMAL BEAVER OK 

(c) 2 ANIMAL COUGAR OK 

Listing 7: Definition of the defining word { CASE: } in 
FORTH-79. This word allows the user to create case-words that 
execute one of several FORTH words depending on the value on 
top of the parameter stack. 

: CASE: 
( used al sequence 2 ) 

<BUILDS ( c reate head for member ) 

I ( begin ':' compi lation ) 
used al sequence 3 ) 
DOES> 

SWAP 2· 	 ( convert case number to 
( a byte index ) 

+ @ 	 ( leich the address of the ) 
( indexed case word ) 

EXECUTE ( e xecute the selected word 

can cause any combination of conditional, loop , or case 
structures to be executed.) 

In our example, let us first define three words, 
OPET , lPET , and 2PET , that are to be executed 

when the value on top of the stack is 0, 1, or 2, respec
tively. This is done in listing (?a. Then we use the 
{ CASE: } defining word (which we will look at later) to 
define the word ANIMAL (listing 6b). Now that 
ANIMAL and the case words it uses are defined, calling 
ANIMAL with the appropriate value on the stack ex
ecutes the proper case word (li'sting 6c). For example, 
pushing a 2 onto the stack and calling ANIMAL causes 
word 2PET to be executed; this causes the English word 
COUGAR to be printed. 

Since { CASE: } is a defining word, ANIMAL is a 
member of the { CASE: } family. The definition of 
ANIMAL consists of a list of addresses for the case words 
associated with ANIMAL. 

The definition of { CASE: } is a sequence 1 event. 
Listing 7 shows the definition of { CASE: } in 
FORTH-79. [Listings 8a and Bb show the same definition 
for fig-FORTH and MMSFORTH, respectively ... . GW] 
Figure 10 shows how the word ANIMAL is built using 
{ CASE: }. The { : } compiler is used to compile the 

words following ANIMAL. When ANIMAL is 

CASE NUMBER ----- 

OCASE 	 !CASE 2CASE • • • 

Figure 9: The function of a case control structure. The case 
number selects one of several procedures for execution, then 
continues along a single exit path . 

SOURCE FOR ) 
( SEQUENCE 2 CASE: ANIMAL OPET ! PET 2PET 

\ 	 ~\ 	 II \ I
I \ I 

EXECUTES WORD·{'AME WORD· NAMES 
I• 	 t 

EXISTING ) 
DICTIONARY CASE : <BUILDS DOES> IEXITJ ...

(	 I ' ' 
I 

DEFINITION 
I 

I ' ' COMPILES COMPILES 
I 	 ' 

DICTIONARY 

RESULT OF ) 

I 

ANIMAL ADDRESS OF ADDRESS Of ADDRESS OF ADDRESS Of 
( SEQUENCE 2 OPET lPET 2PET EXIT 

NAME CODE PARAMETER 
FIELD FIELD FIELD 

figure 10: The creation of a case control word. The execution of { CASE: } causes a definition for ANIMAL to be appended to the 
dictionary. The'/' word uses the { : } compiler to compile the addresses of the case words following ANIMAL . 
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OR\G\N~L'' 
"\t-\E 	 Presents: 

erersonal 	 Personal Computing 
and Small BusinessC	Computing ® 

Computer Show 
® 	 80 
The Largest Personal Computing Show In 1980 

~o~ \fo~~ 
~j 

August 21, 22,23, 24th atthe Phlladelphla Ovic Center 
• 	 Major exhibits by the industries leading companies 
• 	 Thursday, Aug. 21st, Dealer Day 12 Noon to 6 P.M. 
• 	 Friday and Saturday, Aug. 22, 23rd -- 9 A.M. to 6 P.M. 
• 	 Sunday, Aug. 24th 10 A.M. to 5 P.M. 
• 	 Free Seminars • Robotics Contest • Antique Computer Display 
• Special Seminars and Tutorials about Computer Music, Saturday, Aug. 23rd 
• 	 3rd Annual Computer Music Festival, Saturday Evening, Aug . 23rd 

(Computer Music Fest iva l Is sponsored by the Phi ladelphia Area Computer Society-Ti ckets on sale at show) 

• 	 Computer Visual Arts Festival, Sunday, Aug. 24th 

r~--~~-~-----------~----------~~-------~,

I Advanced Registration I 
l Saves Time & Money COMPANY NAME ' 

l D Send__Dealer-Retailer (4 days) NAME I 
Registrations at $10. each . $12 . at door •II ~o; Thursday-Sunday, Aug . 21. 22 . 23 . STREET I 

l 0 	 Send__Regular Registrations (3 CITY STAT IP l 
days) at $8 . each . $10. at door for I 

\ Friday-Sunday . Aug . 22 . 23 , 24 only. PHONE I 
Advanced Registrations will be mailed lateI July · early August . No Advanced Reg istra · Sena To : I 

'f 	 tions accepted after Aug . 8th . PERS"ONAL COMPUTING 80 l 
D Send Exhibitor information or Phone ll 	 609·653·1 188 Rt. 1, Box 242 , Warf Rd ., • Mays Landing, NJ 08330 

L----~~~~~----~--~--------------~~~~~~~~ 
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Listing 8: Definition of the defining word { CASE: } in fig
FORTH (listing Ba) and in MMSFORTH (listing Bb) . 

( CASE: as implemented in fig -FORTH) 
: CASE: <BUILDS SMUDGE I 

D 0 ES> SWAP 2· 
(a) 	 + @ 


EXECUTE 


( CASE: as implemented in MMSFORTH) 
( new word )) replaces SMUDGE ) 
: )) l STATE C! 211 44 ; 
: CASE < BUILDS 	 )) 

DOES> SWAP 2· 
(b) 	 + @ 2 + 

EXECUTE 

Listing 9: Definition of a defining word that acts as a program
ming tool. The word LOADED-BY allows the user to execute 
(or load) a screen by name rather than by number. For example, 
if you define { 125 LOADED-BY ACCOUNTING }, ex
ecuting the word ACCOUNTING will have the same effect as 
executing the phrase { 125 LOAD }. 

( sequence l ) : LOADED-BY <BUILDS , ( store screen # ) 
( in members def. ) 

DOES> @ ( fetch screen # ) 
LOA D ( load ii ) 

HAZELTINE 
1420 

VIDEO TERMINAL
s775oo 

HAZELTINE 
1500 

VIDEO TERMINAL
s3499s 
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executed, the case number that precedes it (which is now 
on top of the stack) is used just like an array subscript to 
calculate the address of the case word to be executed. Its 
compiled address is then fetched and executed. 

As with array-defining words, many variations of 
{ CASE: } can be constructed. A case number-range 

check may be added. An "otherwise" case word can be 
specified to be executed whenever the case number is out 
of range. 

Defining Words as Programming Tools 
The final example applies defining words to the crea

tion of software tools. Such tools are conveniences for 
the user. Good tools can increase a programmer's pro
ductivity, reduce errors, and improve program read
ability. Defining words can be used to add powerful tools 
to the FORTH language and operating system. 

In FORTH, the word LOAD will compile source defini
tions from the disk starting at a specified screen number. 
A screen is a block of disk space where source text can be 
stored using an editor. Additional screens may be loaded 
if the initial screen contains more LOAD commands. 

Application programs and utility programs begin on 
various screen numbers determined by the user. The 
defining word LOADED-BY allows words to be defined 
which will LOAD a screen without calling it by number. 

For example, assume a business application starts on 
screen 125. Then the defining word LOADED-BY can be 
used to define a word that will load screen 125 when the 
member word is executed. When we define: 

125 LOADED-BY ACCOUNTING 

screen 125 will be loaded when the single word AC
COUNTING is executed. (If LOADED-BY looks strange, 
think of it as a FORTH word like VARIABLE .) 

The definition of LOADED-BY is given in listing 9. 
This definition is similar to the definition of the word 
CONST ANT except that, rather than returning the value 
stored in the definition of the member word, LOADED
BY uses that value to provide a parameter to the word 
LOAD. 

Summary 
FORTH exploits its own extensibility to support a 

user's need for a variety of language facilities and com
piler structures. 

A defining word controls the compilation and execu
tion of all words compiled by it. New defining words that 
define a new family of capabilities may be constructed. 
Subsequently, any number of individual members can be 
added to the family. 

The source definitions of most defining words are short 
and simple. Proper use of defining words in a software 
development project reduces program development time, 
improves program readability, and makes program mod
ification and maintenance easier. 

Defining words are applicable to data structures, con
trol structures used by the FORTH compiler, and soft
ware tools. The ability to create new kinds of defining 
words (which are, in their own way, small compilers) is a 
unique feature of FORTH and is one of the most powerful 
programming tools in the language.• 
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If family of office communication~~ 

11.0 products is available through your· 'i, 
i! local computer store or directly from 0 
... our office In Berkeley, Ca. • 

IUS (Information Unlimited Software, Inc.), 281 Arlington Ave., Berkeley, CA 94707 415·525·4046 
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Gregg Williams 
Editor 

This glossary is a compilation of most of the FORTH 
words used in the listings and figures of all the FORTH 
articles in this issue. It does not include all the standard 
words in FORTH {there are quite a few), nor does it 
include user-defined words required by each article. The 
pronunciations of some words are given in parentheses. 
Wherever possible, an example is given showing the use 
of the defined word. The words "before" and "after" 
show the stack before and after the word is executed . In 
these representations of the stack , the top of the stack is 
the rightmost number, and the words influenced by the 
defined word are depicted in boldface. 

The columns marked "uses" and "leaves" show how 
the execution of a FORTH word affects the top entries of 
the stack . FORTH words remove the stack entries they 
use and sometimes leave one or more entries on the stack. 
Therefore, the number under "uses" and "leaves" should 

equal the number of entries in boldface in the "before" 
and "after" stacks. Asterisks in both columns mean that 
the numbers are not given for multiword constructs for 
the purpose of clarity. 

Multiword constructs, like the following example: 

{ IF ELSE . .. THEN ~ 

are enclosed in braces with the keywords separated by 
ellipses that represent zero or more FORTH words. Also, 
these constructs are listed only under the first word of the 
construct. In general, all the words in this table are sorted 
by ascending ASCII value - for example, the word • 
{ASCII hexadecimal 2A) is listed before the word + 
{ASCII hexadecimal 28). 

This glossary assumes that the output device used by 
the FORTH system is a video terminal. When any defini
tion refers to the video display or display , it actually 
refers to whatever output device or devices are currently 
enabled. 

FORTH Glossary 

Word 
{ ! } (store) 

{ " } 

{ ' } {tic) 

{ ( } 

• 

+ 

{ ' } 

{ . } 


Uses 
2 

Leaves Notes 
0 Sees top-of-stack as address of a 2-byte variable and stores second-on-stack in this 

variable; for example, suppose that address 20000 points to a 2-byte variable; 
then: 

before: 9 9 -1150 20000 
after: 9 9 (-1150 is stored in a 1-byte variable.) 

0 0 { " HI THERE!" }, when executed, prints HI THERE! on the video display. 

0 1 Puts onto top-of-stack the address of the word that follows it. 

0 0 { ( THIS IS A COMMENT) } , if included in a definition, wiJI not be compiled; 
{ { } requires a { ) } to end the comment. 

2 1 Multiplication; example: 
before: 9 9 3 5 
after: 9 9 15 

The word •multiplies 5 and 3, leaving 15. 

2 1 Addition; example: 
before: 9 9 3 5 
after: 9 9 8 

The word + adds 5 and 3, leaving 8. 

1 0 Embeds the number on the top of the stack into a dictionary definition, increment
ing the dictionary pointer . 

2 1 Subtraction; example: 
before: 9 9 3 5 
after: 9 9 -2 

The word - subtracts 5 from 3, leaving - 2. 

1 0 Displays the number on the top of the stack; example: 
before: 9 9 3 5 
after: 9 9 3 (5 is printed on screen.) 
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YOU KNOWWMSON, II 

HAYDEN SOFTWARE ' 

OFFERS THE BEST 

REASONS TO OWN A 

MICROCOlVIPUTER ... 


I had heard everyone speak about 
Hayden software.How it was the finest available. 
"I would be so pleased," said I, "ifwe could discuss 
some of their programs." 

"Sounds delightful, Watson. This 
SARGON II plays a marvelous game ofchess. It 
has 7 levels ofplay, and levels 0-3 play in tour
nament time. Ithas a randomized opening book 
for all 7 levels ofplay through 3 moves. And, a 
special hint mode is included at all levels of play 
but 0. Imagine that, old fellow. Small wonder 
they call it, 'the champ ofchamps.'" 
( #03403, TRS-80 Level II; #03404, Apple II; 
each $29.95; #03409, Apple II Disk Version; 
#03408, TRS-80 Disk Version; each $34.95) 

I then looked around, and spotted 
a new program. I lifted the cassette, examined it 
critically, and then began to speak. "This DATA 
MANAGER looks to be as fine a specimen as 
that SARGON II . It stores up to 96,000 alphanu
meric characters onjust one floppy disk. And one 
third of this information may be recovered from 
Random Access Memory at a time. This means. that 
onjust eleven djskettes one can store and retrieve 
up to 1,000,000 characters. It is, in myjudgment. 
a clever program to have around." 
( #04909, Apple II Disk, $49.95) 

"Extra.ordinary. Here's another pro
gram for the Apple II. They call it APPLESOFT 
UTILITY PROGRAMS. It contains 9 subroutines, 
among them 3 statement formatters: REM, PRINT. 
and POKE writers. You can calculate the decimal 
address ofyour machine language programs. 
get an exact byte and line count, renwnber the pro
gram in any increment, and much more. I wonder 
what other fine programs are to be had from 
Hayden?" (#03504,Apple II, $29 .95) 

Holmes leaned back. still puffing at 

his black pipe. "Wait a minute." said he. "Here's 

something." 


Apple is a trademark ofApple Computer Company, Inc. 

and is not affiliated with Hayden Book Company, I.nc. 
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"What is it?" said I. 
"It's APPLE "" ASSEMBLY LANGUAGE 

DEVELOPMENT SYSTEM. It features a cursor
based editor, global and local labels, and rusk-based 
macros which allow you to incorporate subroutines 
into any program. And, one can W1'ite and modify 
machine language programs quickly and easily. 
It is indeed quite remarkable." 
( #04609,Apple II Disk Version, $39.95) 

"Qmte. But letus not forget BLACKJACK 
MASTER, what. Unlike other blacltjack pro
grams that emphasize graphics and harmless fun, 
tills is a serious game. Imagine being able to per
form complex simulations and evaluations of any 
playing and betting strategies that are entered 
into the microcomputer. And, it will tutor one in 
how to play these strategies! Good gracious, 
there's also a $250.00 BLACKJACK Challenge! 
(#05303, TRS-80 Levell!, $19.95; #05308, 
TRS-80 Disk Version, $24.95) 

"What is that ?" 
"My dear fellow.just see the package 

for details! Holmes, you do agree then, that these 
programs are a fine lot?" 

'Tm satisfied, Watson." 
"A very sensible reply. Holmes. It's 

simple to see why one would want to own a micro
computer when Hayden software is available. 
It's easy-to-use, ready-to-run, comes with full 
docwnentation.and can be had at any local com
puter store." 

"Or Watson, you can call TOLL FREE, 
24 hours a day. ( 1-800-827-3777, ext. 302)' TO 
CHARGE YOUR ORDER TO Master Charge or 
Visa! Minimum order is $10.00; customer pays 
postage and handling." [l] "Splendid, Holmes, simply splendid." 

Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, NJ 07662 
~From Missouri, call ( 1-800-892-7655, ext.302) 
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I 2 1 Division; example: 
before: 9 9 13 2 
after: 9 9 6 

The word I divides 13 by 2, leaving 6. (Remainder is lost.) 

0< 1 1 If top-of-stack is <0, it is replaced with a 1 (true); if top-of-stack is 
replaced with a 0 (false); example: 

before: 9 9 3 5 
after: 9 9 3 0 

~ 0, it is 

1+ 1 1 Adds 1 to top-of-stack; example: 
before: 9 9 3 5 
after: 9 9 3 6 

{ } * * { } begins the definition of a word; { 
{ : 3* 3 * ; } 
defines the word 3*. 

} ends the definition; example: 

2 1 If the two top items on the stack are exactly equal, both of them are removed and 
replaced with a single 1 (true); if not, both are replaced with a single 0 (false); 
example: 

before: 9 9 3 5 
after: 9 9 0 

< 2 1 If the second item on the stack is less than the top item on the stack, both of them 
are removed and replaced with a single 1 (true); if not, both of them are replaced 
with a single 0 (false); example: 

before: 9 9 3 5 
after: 9 9 1 

1-TARGET HOST 
Li.I 

~ 
~ 

•I 

TARGET HOST • 

CROSS COMPILE 

FORTH! 


(J) CROSS COMPILING IS THE MOST CONVENIENT WAY (J)
0 TO IMPLEMENT AND EXTEND FORTH . NOW YOU CAN 0::c ::cCROSS COMPILE AN ENTIRE FORTH SYSTEM WITH 
I- I ALL FORWARD REFERENCES RESOLVED IN A SINGLE Li.I LLl 
~ PASS TO PRODUCE AN EXCUTABLE IMAGE IN MEM- ~ 
c:i::: CZ::ORY OR ON DISK AND A LOAD MAP OF ALL DEFINED<( <( 
I- SYMBOLS. THE CROSS COMPILER IS WRITTEN IN I 

• HIGH LEVEL FORTH INTEREST GROUP (FIG) FORTH . 
I- A COMPLETE DESCRIPTION OF EACH WORD IN THE I •
(J) (J)

CROSS COMPILER IS GIVEN WITH STEP BY STEP0 0
::c STACK CONTENTS . FORTH INTERNALS (NEXT. BUILD . ::c 
I- DOES. CREATE. ETC.) ARE ALSO COMPLETLY DE· I-
LLl LLlSCRIBED. A CROS$ COMPILABLE VERSION OF THE 
~ ~ 
CZ:: FIG MODEL 1.0 IS PROVIDED FOR THE 8080 WITH AN CZ:: 
<( <(ASSEMBLER I DISASSEMBLER. THIS MAY BE EASILYI-

• 
I-

•CONVERTED .TO ANY MACHINE. A DETAILED DE· 

SCRIPTION IS GIVEN FOR FIRST TIME IMPLEMENTA· 
I- l 

(J) (J)TIONS. THE ENTIRE PACKAGE IS AVAILABLE FOR $70. 
0 0FROM:::c ::c 
I- I-
LLl LLlNautilis Systems (.,:) (.,:) 
CZ:: P.O. Box 1098 CZ:: 
<t <(Santa Cruz, CA. 95061 I-• I-•
I- I 
(J) FOR THE SERIOUS FORTH USER (J) 

0 0::c ::c 
TARGET HOST-TARGET HOST-TARGET HOST 

TARGET HOST 
~ 
~ 
;:;

•I-
AIVIVOUIVCllVG: IVEW! 

MICROSTAT 
A complete statistics package for business. scientific, 
education and research work. No other package has 
the features of MICROSTAT. For example: 

• File oriented with COMPLETE editing 
• A Data Management Subsystem for editing, sort 
ing, ranking, lagging, data file transfers PLUS 11 data 
transformations (e.g.• linear. reciprocal, exponential, 
etc.) • Frequency distributions • Simple and multiple 
regression • Time series (including exponential smooth
ing) • 11 Non-parametric tests • Crosstabs/ Chi-square 
• Factorials (up to 1,000,000 !), permutations, combinations 
• 8 Probability distributions • Scatterplots 
• Hypothesis test (Mean, proportion) • ANOVA 
(one and two-way) • Correlation • Plus many 
other unique features 

Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 
NORTH STAR BASIC 32K of memory, one or two disk 
drives (2 recommended). Printer optional. Price: $200.00 

• 

ECOSOFT 


Phone orders 
P.O. Box 68602 (317) 253-6828 

Indianapolis. IN 46268 
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StackWork's 

A full , extended FORTH interpreter/ compiler produces 
COMPACT. ROMABLE code. As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 

SELF COMPILING 
lnc;:ludes every line of source code necessary to recompile 
itself. 

EXTENSIBLE CP/M* COMPATIBLE 
Add functions at will. 

Z80 & 8080 ASSEMBLERS included 

Single license '-' 
Supplied with extensive user manual and tutorial : ,'\ 
$150.00 0 
Documentation alone: $25.00 ~ 

OEM 's, we have a deal for you! ~"-' 

CP/ M Formats: 8" soft sectored, 5" 

~;;;;;;~YM~:~::~: Mod II. ·'· 
All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

SuperSoft 
First in Software Technology 

•cP/M registered trademark Digital Research 
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{ <BUILDS 
DOES> } " " Used to define new defining words; see "FORTH Extensibility" article , figure 4. 

> 2 1 Similar to entry for < ; example: 
before: 9 9 3 5 
after: 9 9 0 (3 is not less than 5.) 

{ ? } 1 0 Sees top-of-stack as address for 2-byte variable; displays value of that variable; 
using the example for { l } , then: 

before: 9 9 20000 
after: 9 9 (-1150, contents of 20000, prints on screen.) 

@ (fetch) 1 1 Sees top-of-stack as address for 2-byte variable and replaces it with value of that 
variable; using the example in { I } : 

before: 9 9 20000 
after: 9 9 -1150 (-1150 is contents of 2-byte variable at 20000.) 

ALLOT 1 0 Sees top-of-stack as number of bytes to be reserved (and filled in later) during the 
definition of a word. 

AND 2 1 Does an AND operation on the corresponding bits of the top two stack entries 
(both 16-bit numbers); example: 

before: 9 9 3 5 
after: 9 9 1 (3 AND 5, in binary, is 1.) 

BASE 0 1 BASE is a 1-byte variable that contains the number base being used; for example, 
{ 2 BASE C! } causes all subsequent input and output to be in binary (base 2); 

execution of this word causes the address of this 1-byte variable to be placed on 
top-of-stack. 

************************************ 
SURPLUS 

"SELECTRIC" SPECIALI 

"SELECTRIC" TYPEWRITER TERMINAL 

Just imagine; an IBM Model 725 "SELECTRIC" typewriter built into 
a complete table- top RS-232 termina l! These surplus terminals were 
formerly on lease and appear to be in good co ndition (we test 'em to 
make sure the printer is funct ional!) These fantast ic BCD-Coded 
terminals feature: 

• 15" CARRIAr.E • 134.5 BAUD 1/0 
• 725 'SELECTRIC' •BB Character Set 
•RS-232 l/D •6 Bit BCD CODE 
•132 COLUMNS •Attractive Case 
•Sim. to IBM 2741 •Upper/Lower SHIFT 
•Std. Typewriter Kbd. 

ONLY•MAX: 15 CPS RATE 
•ID Chars.finch $46900 I 
• Removeable Type Sphere Ea. • 

While we will check out each unit. we MUST offer these unique 
bargains "AS- IS ": Meaning they may need some service but are 
basically operational. Add $20.00 for packing crate. you pay 
shipping on delivery. 
ALSO INCLUDES: Type ball . 1/0 circuit boards, power supply & somo d11la. Sorry, no powe1 
c;ord included 

"SELECTRIC"* PRINTER MAINTAINANCE MANUAL 
JUST IN" Wo now /"lave ava ilable !l:Omo oxcellent printer matnlainancc manuels These a10 
lhc mos! thorough manuals we've seen. Well worlh !ho price• • • •••• _. . _.. ONLY •2s.oo... 

• ~SELECTRIC "" is an IBM Ttadomark 

CFR Associates, Inc. 
MAIL ADDRESS WAREHOUSE (617)372-8536

Po e,. 144 is r.RAN!Tf STREET _____, , , , , , " 1• ~ o~ ·, ,•, ,NlWION NH OJBoB llAVER llll l MASS 01830 
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ll INfANTRY! 

Judging by the letters we've received 

from buyers of Computer Bismarck;" 
home computer historical wargaming 
is a great mind-stretching recreation 
to uncramp the old synapses after a 
few hours of trying to cram 54K of 
code into 48K of memory. But 
before you read any further, let us 
warn you that our new game, 
Computer Ambush;" is more gut
wrenching than mind-stretching. 

Strategy versus Tactics 
Computer Bismarck isa "strate

gic" wargame, casting you in the role 
of a British or German admiral coolly 
deploying fleets of ships and planes. 
Computer Ambush is "tactical"... tough 
and dirty street fighting in a half-ruined 
French town. 

You're a Sergeant 
You command a squad of ten infantrymen 

(either American or German). Each man has a 
name, rank, and such individual combat skills as footspeed, 
strength, intelligence, endurance and marksmanship ...all of 
which affect the success of every move you order. Your 
squad is armed with grenades, rifles, automatic weapons, 
plastic explosives, bayonets, and even garottes. You fight 
with carefully-aimed shots, area bursts, explosions, and 
hand-to-hand combat. They can result in wounds or 
deaths, depending on time, distance, the individual skills of 
each soldier, and your ability as a squad leader. 

Battlefield 
Street fighting is the most challenging tactical command 

situation in modem warfare. Using "Higher Text", a 
character generator, the computer displays a map showing 
buildings (your plastic explosives can tum them into rubble 

~
... :.'!.':7·.::..":.. 

during the game), walls, hedges, doors, 
windows (nasty sniper positions), and 
each of your men by name. The 
enemy is usually hidden. 

Play the Computer 
The computer plays the Ger

man squad leader (Feldwebel Kurt 
Reich) to perfection. It defends the 
town with sniping, machine guns, 
grenades, and finally, with hand-to
hand combat. 

You're Sergeant Buck Padooka. 
You maneuver your men and fire at 
revealed and probable German posi
tions. If you kill all the Germans 
before they get you, the town is yours. 
But the computer's a tough, experi
enced squad leader, so don't expect 
to win very often. 

Play a Friend 
You take turns examining the 

COMPUTE~AMBUSH:'..You've got a war on your hands. 
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video map display, moving your men, 
and firing weapons. Your options are 

limited by casualties, wounds, physi
cal exhaustion, ammo supplies, ter
rain, and the individual skills of 
each of your men. The same is 
true for your opponent. And every 
action takes precious time, even 
the flight of a grenade or bullet. 
(Remember, time is life or death 

on the battlefield and in Computer 
Ambush!) After each tum, the 

computer displays the movements 
and weapons fire of both squads as 
tracks on the video map ...just once, 

so watch carefully to figure out where 
the enemy is, or was. 

The Sweat and Death of War 
The time pressure and complexity 

of Computer Ambush create the stress of 
actua l combat command. Your palms sweat 

as you watch PFC Chuck Lawson get blown 
away by that damned Kraut machine gun you forgot when 
you ordered him to sneak across the alley. If you can 
imagine a game that's more complex than chess, requires 
much faster decision-making, rewards courage and cruelly 
punishes foolhardiness ... that's Computer Ambush! 

$59.95 and an Apple 
If you've got an Apple ll Plus (or an Apple III or an 

Apple II with Applesoft Firmware ROM Card) with 48K 
memory and a 5Y4 inch mini-floppy disc drive, you can be 
playing Computer Ambush in a few days. For $59.95, you 
get the game program disc; 2 mapboard charts (for plotting 
strategies in grease pencil while your opponent is at the 

· computer); 2 squad leader's data cards; and a rule book. 
You also get a game selection card which tells you how to set 

puter Ambush (or Computer Bis
marck) to your VISA or MASTER

-~-  Dept. B, 450 San Antonio Road,
-

up any of seven wargames: NCO 
Training, Ambush or Raid against the 
computer; and Patrol, Ambush, 
Strongpoint, or Free Form against a 
human opponent. 

Call 800·648·5600 (toll free) , 
and ask Operator 181 to charge Com

CHARGE. In Nevada call 800-992
5710. To order by mail, send your 
check to Strategic Simulations Inc., 

Suite 62, Palo Alto, CA 94306. 
With our 14-day money back 

guarantee, your satisfaction is assured. 
So come and join our Apple Infantry! 



$44.95 

$12.50 

{ BEGIN 
UNTIL 

* * Looping construct that tests at the end of the loop; see "What Is FORTH?" article, 
figure 4. 

{ BEGIN 
WHILE 
REPEAT } 

* * Looping construct that tests at the beginning of the loop; see 'What is FORTH?" 
article, figure 5; other forms are { BEGIN ... PERFORM ... PEND } and 
{ BEGIN . . . IF . . . WHILE } . 

{ C; * * Sometimes used to end a machine-code word definition; most versions use NEXT. 

{ Cl } 2 0 Similar to { I } except that only low byte of second-to-top is stored in 1-byte 
variable pointed to by top-of-stack; for example, suppose that address 21000 
points to a 1-byte variable; then: 

before: 9 9 103 21000 
after: 9 9 (103 is stored in 1-byte variable.) 

Note that the maximum value that can be stored in 1 byte is U7. 

C@ 1 1 Same as the word@, only for 1-byte variable; using the example of { Cl } , 
then: 

before: 9 9 21000 
after: 9 9 103 (103 is contents of 1-byte variable at 21000.) 

{CODE 
NEXT} 

* * Defining words, used like { : } and 
word using assembly language only. 

{ ; } , used when defining a new 

CONSTANT 1 0 Creates a constant that has the value of top-of-stack; for example, before ex
ecuting the phrase { CONST ANT CON } , the stack looks like: 

9 9 25140 

MICRO MISCELLANY 
APPLE II PARALLEL INTERFACE SOLID STATE SWITCH 

$79.95 

Interfaces printers. synthesizers 
keyboards, and JBE A·D D·A Converter 
& Swllches. This Interlace has 4 110 
por1s wllh handshaking logic, 2-6522 

-VIA 's and a 74LS74 for timing. Inputs 
and outputs are TIL compatible. 

79·295K Complete Kil $69.95 
79·295A Assembled $79.95 

AtoD DtoA CONVERTER BARE BOARDS 
SINGLE BOARD COMPUTERS 

8088 5-CHIP SYSTEM $29.95 
8085 3·CHIP SYSTEM $24.95 

$69.95t--~~M O_R_Y_ A_R_~~~-E_M_ BO D

Analog to Dlgllal, Dlgltal to Analog 
Converter, AtoD conversion time 20us. 
DtoA conversion 5us. Uses Include 
speech and music synthesizing and 
slow scan TV. Single power oupply 
(5V), 8 Blls wide, latched 110, strobe 
lines. 

79-287K Complete Ki t $49.95 
79·287A Assembled $69.95 

JOHN BELL ENGINEERING 
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8208 84K DYNAMIC $39.95 

ALL PRODUCTS AVAILABLE FROM: 

JOHN BELL ENGINEERING 

P.O. Box 338 


Oepl. 4 

Redwood City, CA 94064 


(415) 367-1137 


Add 6% oales tax In Calllornia and 
$1.00 shipping and handling for orders 
leso lhan $20. Add 4% for VISA or M.C. 

Your computer can control power 
(120VAC) lo your printer. lights, and 
other 120VAC appliances up to 720 
watts (6AMPS at 120VAC). Input 3 to 15 
VOC, 2·13 MA TTL compatible, Isola· 
tlon 1500V. 

79·282 1 Channel Kil s 9.95 
Assm. $12.50 

79·282 4 Channel Kii $34.95 
Assm. $44.95 

411Qdl2 Compuw_.. 

• Highest poulble ~ 48Qx512x8 clgllal Wleo 
lnwge presentbl ....nable on the market 

• Input capablllty from lV cmneni or other IOUrca 
• Variety of synchronization choices 
• 2 9el<dable ~ A/D comerslon circuits 
• Oiolce of I, 2, 4. 8. 16 or 32 blla per pixel 
• 32K~ Image manDI)' on the bale ay1tern 

• 32. 64. 128 & 256K byte .,stem~ 
• Ughtpen Input 
• Photographic trigger control Input 
• ~ adecUllrle S)'Mem pllnlmdeni 
• In~ f<w TR&80 end other procuaon 
• O>mp<eheNIYe Irle of 11CCeuoitea, monitors end 

support sol\wwe 

SEND FOR FREE CATALOQ 

~ DIGITAL GRAPHIC SYSTEMS 
~ 441 Callfomla Ave., Palo Allo, CA 94306 415/494-6088 
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You're 
ready. You've 
gone beyond the 
learning stage and are using your 
personal computer to implement 
real time control applications. 

We can take you one big 
step further. By showing you how 
to take the programs you have 
developed using your TRS-80 
(or other ZBO based computer) 
and place them in PROM on a 
low-cost stand-alone micro card 
system. This will not only free up 
your main computer for new ap
plications, but will also permit 
your current application to be 
"on-line" continuously, or even 
"cloned"- for multiple installations 
or sales to other users. 

Mostek's MD Series" of STD
280 BUS compatible microcomput-

Circle 139 on Inquiry card. 

support software and, 
of course, extensive 

er cards makes all this possible. documentation. And much more. 
There are more than twenty dif Contact us for details so tl)ey can 
ferent boards in this off-the- shelf be put to work for you, by 
family available now, including sending in the coupon below. 
data processing boards; memory Today. QC MicroSystems, P. 0. 
boards (Static and Dynamic RAM, Box 401326, %
ROM/PROM); VO cards; AID; DIA; Garland, TX 
high speed floating point math; 75040, (214) ~~ms 
and floppy disk controller cards. 343-1282. 

QC Micro Systems offers all 

of these ------------------------ 

roducts II Yes! I'm ready for more information on the STD-Zl!O BUS products from 1
p QC MicroSystems. My application is 

directly, I 0 Personal 0 Resale 

1 
I 


including I 0 Industrial Control 0 Other I 

a full range I 0 Yes, I would like lo use my TRS-80 as my STD BUS development station. I 

of support I Name I 

products I company I 

such as I I 


~~:~~~gL:~_~-==-=-==-~~-----~-~==J 
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COLOR SOFTWARE 

Unless otherwise noted all programs are $15 each, for Apple II, 


Atari 1 6K, Tl 99/4 

UNITS: Practice converting yards ·feet · 3·0 STARTREK: Discover new planets, fight ROADRACE: Race around 2.25 mile course. 
inches, pounds ·ounces, metric units, etc. Klingons in 3-dimensional galaxy. 1 or 2 players. Not for Tl 99/4. 

FRACTIONS: Practice adding, subtracting, MAJOR LEAGUE BASEBALL: Manage Major BLACKJACK: Popular card game for 1 to 3 
multiplying and comparing fractions. League teams and make all lineup, batting, players. Not for Apple II. 

pitching and running decisions. $25. Apple II
NUCLEAR REACTOR: Realistic dynamic with 48K, Applesoft ROM and one disk.
model of nuclear power plant in operation. 

COLOR SOFTWARE, 5410 W. 20th St., Indianapolis, IN 46224 

After the phrase has been executed, the stack looks like: 
9 9 

and the word CON , when executed, will place 25140 on the top of the stack. 

CR 0 0 Causes the cursor to jump to the beginning of the next line of the display. 

{DO 
LOOP} 

2 0 Looping construct that specifies a beginning and an ending-value-plus-one; see 
"What Is FORTH?" article, figure 3. 

DROP 1 0 Drops top entry from stack; example: 
before: 9 9 3 5 
after: 9 9 3 

DUP 1 2 Duplicates item on top-of-stack; example: 
before: 9 9 3 5 
after: 9 9 3 S S 

ECHO 1 0 Isolates the low-order byte of the 2-byte entry on top of the stack and writes it to 
the video display; example: 

before: 9 9 32 
after: 9 9 (A space, ASCII decimal 32, is printed.) 

ECHO is named EMIT in some versions. 

FILL 3 0 Fills an area of memory with a given value; for example, 
{ 255 3000 100 FILL } fills memory locations from 3000 thru 3099 (100 bytes) 

with the value 255. 

FORGET 0 0 Causes system to delete all definitions including and after the word following 
FORGET ; for example, { FORGET BASEPGM } causes the system to delete 
BASEPGM and all FORTH words, variables, and constants defined after it. 

S-100 8086 

CPU with $450. 

Vectored In terrup ts 

PROM-1/0 $495. 

RAM $395. 

BK x 16/ 16K x 8 

Parallel 1/ 0 $350. 

and Timer 


I IN STOCK I 
A/D • D/A 

S-100 A/D 
8 Ch . Differential or 
16 Ch . Single-Ended, 
12 Bit, H igh Speed $495. 

S-100 D/A 4 Channel 
12 Bit , High Speed $395. 

TRS-80 A/D-D/ A 

12-Bit. High Speed 


Availa ble So on 


S-100 VIDEO 
DIGITIZATION 

Real Time Video $850. 
Dig it izer and Display 
Computer Portrait 
System $4950. 

S-100 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

lle:clllAR. 
INC. 

The High Performance S· 100 People 

TECMAR, INC. 

2341 4 Greenlawn • Cleveland.OH 44122 

(216) 382-7599 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


MONTHLY 

SOFTWARE 
 NEWSMAGAZINE 

FOR TRS-so·· FOR TRS-80'" 
OWNERS OWNERS~Lllr:lPlJTRllr.iZLS ~-

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 


• PRACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• NEW PRODUCTS 
•SOFTWAREEXCHANGE 
• 	MARKET PLACE 
• QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 

AND MORE 
E.E 

f B 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE T HE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE! 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• 	 PAYROLL (FEDERAL TAX WITHHOLDING PROGRAMI 
• 	 EXTEND 16·DIGIT ACCURACY TO TRS·SO'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS! 
• 	 NEW DISK DRIVES FOR YOUR ms.so·· 
• 	 PR INTER OPTIONS AVAILABLE FOR YOUR TRS·80'" 
• 	 A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 
• 	 COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS! 
• 	 RANDOM SAMPLING***BAR GRAPH 
• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL II UPDATES***LEVEL II INDEX 
• 	 CREDIT CARD INFORMATION STORAGE FILE 
• 	 BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 


LANGUAGE 

• 	 LINE RENUMBERING 
• 	 AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN·80. FINANCIAL APPLICATIONS PACKAGE. 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCEDI . AND 

WORD PROCESSING PROGRAM (Cassette or Disk) For wri11ng leuers. texr. mailing lists. ere .. with each new subscriptions or renewal.l;r LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS.80'" Fr>~~ 

CLEANUP (Cassette or Disk) Fasr acr ion Maze Game QCC 
ADVENTURE (Cassette or Disk) Adventure RO by Sco11 Adams (From Adventureland International) • TRS so·· IS A TRADEMARK OF TM-:OV CORP 

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF ms.so·· PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

;L[ll':'IPUTR[]~%LS ~. · · · · · · · · · ·· · · ·· · · · · · ··..... ·.. ·. ·· · · · · · · · ·· · · · · · · · · · · · · · Ni:\v ·-rat.·L~Ffie·E 
''••'IA,'n-e...\ATCAl.. ~1'0\6 SE~ ...... 

50 N. PASCACK ROAD 	 ~ HOUR ORDER LINE 
SPRING VALLEY, NEW YORK 10977 	 ~24 ORDER (OUTSIDE OF N.Y. STATE) 

ONE YEAR SUBSCRIPTION $24 . . . . . . . • . . LINE (800) 431-2818 
TWO YEAR SUBSCRIPTION $48 ......... . 
 (914) 425-1535 
SAMPLE OF LATEST ISSUE $ 4 ...... . . .. NEW!!! 
START MY SUBSCRIPTION WITH ISSUE . ....... . . 
 MOD·U NEWSLETTER 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 

NEW SUBSCRIPTION . . . . . . . . RENEWAL . . .... . . 
 $12 or 12 issues 

CREDIT CARD NUMBER ________________________ EXP. DAT._________ 

SIGNATURE---------------------------------------

NAME---------------------------------------- 

ADDRESS ______ _____CITY_ _______ STAT._____________,L.Jp______ 
••• ADD 56JYEAR (CANADA, MEXICO). ADD S12/YEAR AIR MAIL · OUTSIDE OF U.S.A .. CANADA & MEXICO ••• 
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I 

H 

HERE 

IF 	 ... ELSE 
THEN} 

KEY 

MAX 

MIN 

MINUS 

OVER 

PAD 

SWAP 

U* 

VARIABLE 

{ l } 

0 1 2-byte variable containing address of the top of the dictionary; execution of this 
word causes the address of the variable H (not its value, which equals the address 
of the top of the dictionary) to be placed on top of the stack. 

0 1 Places the address of the next byte to be used in the dictionary (the value of H) on 
top of the stack. 

0 1 When executed within a { DO . . . LOOP } , the word I pushes onto the 
top of the stack the value of the index counter; for example, 

{ 10 O DO I . LOOP } prints the numbers from 0 thru 9. 

1 0 Conditional execution of words depending on value of top-of-stack. If nonzero, 
execute words between IF and ELSE . If zero, execute words between ELSE and 
THEN ; for example, { IF " NUMBER ON TOP IS NONZERO" 
ELSE " NUMBER ON TOP IS ZERO" THEN } prints the appropriate message 
depending on the value on top of the stack. 

0 1 Gets a single character from the keyboard; for example, if the stack before we 
press the space bar is: 

9 9 3 5 
Then, after we press the space bar (ASCII value decimal 32), the stack is: 

9 9 3 5 32 

2 1 Compares the two top entries on the stack and leaves only the larger; example: 
before: 9 9 3 5 
after: 9 9 5 

2 1 Compares the two top entries on the stack and leaves only the smaller; example: 
before: 9 9 3 5 
after: 9 9 3 

1 1 Changes the sign of the entry on top of the stack; example: 
before: 9 9 3 5 
after: 9 9 3 -5 

2 3 Copies the second-to-top entry onto the top of the stack; example : 
before: 9 9 3 5 
after: 9 9 3 5 3 

0 1 PAD is a 2-byte variable that points to the beginning of a 64-byte area for tem
porary storage of character strings; execution of this word causes the address of 
this 2-byte variable to be placed on top of the stack. 

2 2 Exchanges the two top entries on the stack; example: 
before: 9 9 3 5 
after: 9 9 5 3 

2 1 The lower 8 bits of the two top entries on the stack are isolated and multiplied 
together, leaving their unsigned 16-bit product; example: 

before: 9 9 3 5 
after: 9 9 15 

Each factor will effectively be 255 or less, giving a product that will not overflow 
in 16 bits. 

1 0 Creates a variable that has the value of top-of-stack; example, before executing the 
phrase { VARIABLE VAR } , the stack looks like: 

9 9 -14017 
After the phrase has been executed, the stack looks like: 

9 9 
and the word VAR , when executed, will place the address of the variable on the 
stack. (The 2-byte number stored at that address will contain the value -14017.) 
Unlike a constant, the value of a variable can be changed using { 1 } (store). 

* * Resumes compilation of a colon definition .• 
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Khachiyan' s Algorithm, Part 1: 

A New Solution to Linear 


Programming Problems 


G C Berresford, A M Rockett, and J C Stevenson 

Dept of Mathematics 


C W Post Center, Long Island University 

Greenvale NY 11548 


Editor's Note: 
This two-part article presents some of the most dif

ficult mathematics we have ever published in BYTE, 
but we believe that the attention given to the 
Khachiyan algorithm of late warrants a complete and 
rigorous treatment here. Part 2 will contain a linear 
programming example and a TRS-80 BASIC program 
designed to illustrate the algorithm ... .CM 

Khachiyan's Vector Notation 
The vector notation used in Khachiyan's paper is 

different from that used by most Western mathemati
cians, so a word of explanation is in order. A system of 
linear equations (or, as in equation (1.1) , linear in
equalities) can be expressed in the form: 

Ax=b 

where x is a column vector of the variables X1 thru x"' b 
is a column vector of the coefficients b, thru bm (one 
for each of them equations in the system), and A is an 
m-by-n matrix (m rows, n columns), where each row 
of the matrix A contains the coefficient for the corre
sponding equation. Khachiyan's notation expresses 
everything in terms of column vectors. In particular, a, 
is a column vector containing the coefficients of the ith 
equation. But since the coefficient vector must be a 
row vector in order to be multiplied by the column 
vector x, we follow Khachiyan's notation and denote 
the corresponding row vector as a'1 where the 
superscript t denotes the transposition of column vec
tor a,.....GW 
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The three-column headline "A Soviet Discovery Rocks 
World of Mathematics" was spread across the bottom of 
the front page of the New York Times for Wednesday, 
November 7, 1979. In the following weeks, subsequent 
articles were heralded as "Shazam! A Shortcut for Com
puters" and 'Mathematician Is Obscure No More." Over
night, Leonid Khachiyan became famous as the author of 
a revolutionary discovery in the field of linear program
ming. 

What has Khachiyan accomplished? All of the articles 
in the press are based on second- or third-hand reports 
and interpretations. [In fact , the first New York Times 
article incorrectly heralded the discovery as a solution to 
the still-unsolved "traveling salesman" problem ... .GW) 
Lynn Steen's article in Science News, "Linear Program
ming: Solid New Algorithm," (October 6, 1979) and Gina 
Bari Kolata's article in Science, "Mathematicians Amazed 
by Russian's Discovery," (November 2, 1979) discuss the 
basic problem of linear programming and then report on 
a paper by Peter Gacs and Lazsl~ Lovasz that, discusses 
Khachiyan's algorithm. The Gacs and Lovasz paper 
opens with the statement "we have ignored his 
[Khachiyan's] considerations which concern the precision 
of real computations ... " and then proceeds to describe a 
modification of Khachiyan's algorithm, although the dif
ferences between the two procedures are never made ex
plicit. 

The notation used in this article, although explained in the text, 
deserves some attention. In particular, the distinction between boldface 
and italics is an important one. An italicized variable refers to a scalar 
quantity (eg: x, =3). A variable in boldface refers to a column vector or 
a matrix. For example, in the equation Ax=b, A is a matrix and x and b 
are column vectors. 

Also, although this article is based on a paper written by Khachiyan, 
his discovery was not made without the benefit of previous work by 
other men. Khachiyan's paper is based on earlier work by A Yu Levin, 
NZ Shor, DB Judin , and AZ Nemirovsky .... GW 
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-------

This article will present a summary of and a commen
tary on Khachiyan's original paper. A graphic example of 
how the algorithm works is shown in figure 3. We will 
show how Khachiyan's method handles linear program
ming problems and discuss some possible improvements 
in the computer application of Khachiyan's proposals. 
We will then turn to the practical question: Is 
Khachiyan's algorithm capable of immediate computer 
application 7 Although our conclusion is a qualified "no," 
we will discuss a BASIC program (in Part 2 of this article) 
for the TRS-80 that can be used to gain an appreciation of 
Khachiyan's achievement. 

Khachiyan's Paper 
Our discussion of Khachiyan's paper is based on B 

Seckler's translation of the paper into English. We would 
like to thank Professor Seckler for making this transla
tion for us. We use I<hachiyan's notations in this discus
sion so that what he did and how he described it will be 
clear. 

Consider the regions of the plane R2 shown in figure 1. 
The region in figure la is the intersection of the four half
planes X1::?: 1, X1=s2, Xi::?: 1, and X2 =s 2. These inequalities 
may be rewritten in the form : 

-xi + Ox2 =s -1 
x1 + Ox2 =s 2 (1 .1) 


Ox1 X2 =s - 1 

Ox1 + X2 =s 2 


Since there are points in the plane that satisfy all four 
inequalities at once, this system of linear inequalities is 
said to be consistent. 

In figure lb, the shaded region on the lower left-hand 
side is defined by x1 =s1 and x2=s1, while the shaded 
region on the upper right-hand side is given by x1 ~ 2 and 
X2~2 . If we combine these inequalities into one system : 

x1 + Ox2 =s 1 

Ox1 + X i =s 1 (1.2) 

-xi+ Oxi =s -2 

Ox1 - Xi =s -2 


we notice that there is no point in the plane that satisfies 
all four inequalities at once. Such a system of linear 
inequalities is said to be inconsistent. 

We shall use the letters a, b, ... to denote column vec

tors and a' to denote the transposition of the column vec

tor into a row vector. (See text box.) We will write Rn for 

the usual n-dimensional Euclidean space. [Readers un

familiar with vectors and matrices will find descriptions 

in many engineering mathematics texts. Advanced 

Engineering Mathematics by E Kreyszig, Wiley , 1967, 

2nd ed, is particularly good.. .. CM] 


Using the above notation, we may let x' = (x1 , xi), aj 
= (-1,0), ai = (1,0), a3 = (0, -1), and a4 = (0,1) . Then 
(1.1) may be rewritten in the form : 

a \•x S b1 (for i = 1,2,3,4) 

where b1 = -1, b2 = 2, bJ = -1, and b4 = 2. 
As we see from figure 1, such a system of linear in

equalities may or may not be consistent. We will consider 

only inequalities in which al] coefficients are integers. 
This is no loss of generality, since numbers in a computer 
can be expressed only to a fixed number of decimal 
places. By multiplying each inequality through by an 
appropriate power of ten, we may express each inequal
ity in integers alone. 

Thus we are led to the following problem. Given a 
system of linear inequalities: 

aJ•x =s b, for i = 1, ... ,m (2) 

with integral coefficients, is the system consistent or 
inconsistent? 

Advantages of Khachiyan's Algorithm 
Khachiyan's algorithm is a procedure for deciding 

whether the system given in (2) is consistent. In addition, 
if the system is consistent, it finds the coordinates of a 
point satisfying all of the inequalities, or it at least deter
mines them within a small margin of error. Furthermore 
-and this is the "revolutionary" aspect - the method 
gives at the start a maximum number of steps (each step 
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Figure 1: Consistent and inconsistent systems of linear inequal
ities. The shaded area in figure la represents the solution set of 
the four inequalities, x1 ~1, x,s2, x2 ~1 , x2 s2. Since points 
exist that satisfy all four inequalities, the system is said to be 
consistent. The system shown in figure lb is inconsistent. The 
lower shaded area is given by the equations x1 Sl and x,s 1; the 
upper shaded area is given by X1~2 and x,~2 . No point satisfies 
all four inequalities simultaneously. 
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requmng a fixed number of mathematical operations) 
that will be required to solve the problem. This maximum 
number of steps increases as the number of variables in 
the problem increases . With Khachiyan's method, 
however, the maximum number of steps grows far more 
slowly than with any other known method, as will be 
described shortly. 

For a system given by (2), let: 

L = [ E E logi(la{ I +1) + 
i=l j=l 

; ~ Iog,( Ib, I+1) + log,nm] + 1 (3) 
1 

where [ x] denotes the greatest integer less than x . This 
quantity gives a measure of the size of the system (2) of 
inequalities and an estimate of the number of binary sym
bols (0 and 1) needed to pose the system for Turing 
machine solution . 

The execution of the algorithm involves N = l6Ln 2 

iterations. The values computed at each step are required 
to be accurate to z-3 7 Notice that as the system of in"L . 

equalities is made more and more complicated, the 
number of steps in the algorithm increases as a 
polynomial in n. This means that the problem of deter
mining the consistency of a system of linear inequalities 
belongs to the class of problems that are solvable in 
polynomial time on deterministic Turing machines. But 
from a practical viewpoint, it must be noted that the 
precision required also increases tremendously with the 
size of the problem. 

[The phrase "solvable in polynomial time" means that 
the time (or amount of computation) necessary to solve 
the problem is always less than a certain computable 
amount. The amount is computed by evaluating a fun c
tion of n , the number of variables in the problem; and 
when the problem is solvable in polynomial time, the 
function uses only powers of the function (eg: time t = KnP 
for Khachiyan's algorithm, for some very large value of K 
and some constant value p). This is an advantage when 
solving a linear programming problem because existing 
methods solve the problem in exponential time (a func
tion that uses the term en), and, for a sufficiently large 
value of n , a solution ·in exponential time will take much 

longer than a solution in polynomial time . To date, the 
extremely high computation time has made computer 
solution of very large linear programming problems im
possible. The significance of Khachiyan's algorithm being 
computable in polynomial time is that, on the surface, it 
opens the possibility of computer solution of these prob
lems . . . .GW) 

Details of the Algorithm 
The steps of the algorithm involve four quant ities: a 

vector xk in Rn representing the estimate of a solution at 
the conclusion of the kth iteration; an n-by-n matrix, Q k, 
representing the dimensions of an ellipsoid containing the 
solutions of the system; the current discrepancy Ok (xk) 
which measures how far the current estimate xk is from 
being a solution; and the discrepancy of record, 8 k, 
which keeps track of the best estimate of a solution found 
so far by being equal to the smallest 8 value encountered 
within its first k values . 

The principle of the algorithm is like the traditional 
method of catching fish in a net : casting the net over such 
a large region that some of what is wanted must be inside, 
then gradually decreasing the volume of the net. When 
the volume is sufficiently reduced, it becomes obvious 
whether or not anything has been caught. 

At the initial step, k = 0, we set: 

Xo = Q 
Qo = ZL X In (4) 

80 = Bo (xo) = max (b1) 
i 

(where In is the n-by-n identity matrix) 

The execution of the algorithm at the kth step begins 
by finding the current discrepancy 

and recording the value of i (labeled i(k) ) of the equation 
giving this maximum value . Ok measures the discrepancy 
of the current xk from being a solution of (2), while i(k) 
specifies the index of the inequality that is the worst of
fender. The discrepancy of record, 8H,, is defined as the 
minimum of ek and lh(xk) . 
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The algorithm then shifts the center of the ellipsoid net preserving linear transformation} 
in the "direction" of i(k) and shrinks the ellipsoid to close • An is the n-by-n diagonal matrix with diagonal en
in on the desired solution. (See figure 3 and the following tries (n/(n+l)), (n/..jn2 -l), ... , (nl..jn 2 -1) 
geometric interpretation of the algorithm in the text.) 
This is accomplished by setting: 

1 Qk•Fk 

Xm = xk + n+l iFk ll (5) 

~+1 = 21/(BnZ) X Qk • Ort (Fk) • An 

where: 

• 	 Fk = -Q; • a1ck> 
• IFk ~ is the norm (or magnitude) of the column 

vector Fk 
• 	 Ort (Fk) is an orthogonal n-by-n matrix (con

structed by the Gram-Schmidt process) with the 
first column equal to Fkl !Fk I (remember that, 
because of its orthogonality, Ort(Fk) is a distance-

x, 

Figure 2: A set of linear inequalities. The shaded area represents 
the solution set of the two inequalities, Xi~ 1 and X2~1. Figure 3 
shows how Khachiyan's algorithm solves this system of linear 
inequalities. 

It is possible to show by induction that the sizes of the 
quantities in (5) obey the following constraints: 

<..l_k 218L 

- 2 

!Qk I ~ 22L+ktn2 	
(6) 

2nL-kln ~ det(Qk) ~ 2nL-kl (4n) 

where the norm of matrix Qk ( ~ Qk II) is the square root of 
the sum of the squares of its entries. It is important to 
note that the point xk generated by this algorithm may 
jump around in a rather random and sometimes ex
travagant manner, and that it is only the steady contrac
tion of the region (which has a volume equal to det (Qk)) 
that ensures that a solution will ultimately be found . 

If Bk (xk) becomes zero or negative at any step, then xk is 
a solution of the system (2), and the algorithm is ter
minated. If the algorithm runs through all N. = 16Ln2 

steps, the discrepancy 8N+1 is calculated and the process 
ends. 

Geometry of the Algorithm 
Geometrically, each solution x for the system (2) of in

equalities can be considered as a point in n-dimensional 
space, and the aggregate of all such solution points forms 
a certain volume, the solution set. In Khachiyan's 
algorithm, each matrix Qk specifies an ellipse Ek centered 
at the point xk according to Ek = [y: y = xk + Q.z, z i 
~ 1]. [A less formal description of E. is as follows: the 
n-dimensional ellipse Ek is the set of points (or column 
vectors) y that are formed by adding the column vector 
Q.z to the current estimate x., where z is an arbitrary 
n-dimensional column vector with a length (magnitude) 
of 1 or less....GW] 

The initial choice of x0 and Q0 specifies a sphere of 
radius 2L centered at the origin. It can be shown that this 
sphere contains at least a certain minimum volume of 
solution points, if any exist. The ellipses then change 
position and shrink, but they always contain at least the 
prescribed minimum volume of solutions. Khachiyan's 
observation is that, once the ellipse has shrunk to that 
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MITTENDORF ENGINEERING 905 VLLA NUEVA DR. LITCHRELD PARK,AZ 85340 
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PRIAM 
Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 

PRIAM 's high-performance, kJw-rosl Winchester disc drives speed up throughput and expand dala storage 
from 20 fllellabyteS lo 154 megabyteS. And asingle tol)lroller can be used to operate 14·indrdiscdrives with 
capati\ieS_ol<>:>. t.G,ot 154 megabyleS or!loPll)'-disc-saednves holding 20and 34 megabytes .So fseasylo 
move up in capa<:ity, or reduce package size,witlloul changing mpo1tml system elements or pertonnance. 

• Fast, Unear Voice Co~Positioning • DC Power required only! • 5lJ ms Average Positioning time 
• 10 ms llilck·lo·//ilck positioning • Simple, parallel Interlace • 90 ms Maximum Positioning Time 
• Fu/l'j 5'!IVOed head positioning • OptionalSMD Interface • 6.4 ms Average La/ency 
• Dedicated SlllVO tracks 

THE PRIAM LINEUP 
Model/Disc Size Capacity Size 
DISKOS 3350114"1 33Mbytes 7" x 17'' x 20" DISKOS 6650 14" 66 Mbytes 7" x 17'' x 20·· 
OISKOS 15450 14" 154 Mbytes 7" x 17'. x 20·· 
DISKOS 2050 8" 20 Mbytes 4.62" x 8.55" x 14.25" 
OISKOS 3450 8" 34 Mbytes 4.62" x 8.55" x 14.2s·· 
OISl<OS ~70 5.3 Mbytes HoJlllY·size 
DISKOS 1070 10 .6 Mbytes ftotlpy·size
All PRIAM DISKOS Drives have aTransfer Rate ol 1.03 Mbytes/Sec
Optional SMD interlace available ror sISIJ . · 

Weight 
33 lbs. 
33 lbs. 
33 lbs. 
20 lbs. 
201bs. 
(low)
(low) 

Price 
$2995 
$3749 
$4695 
$2995 
$3745 
(low) 
(low) 

SIRIUS SYTEMS otter cases and enclosu<es for all PRIAM Hard Disk Drives. All 14" Winchesrer 
Dnves wrll moonl in our 14" Slandard Gase. The 8" Winchesters have two alternatives: a single 
dnve case and a dual dnve case.All SIRIUS SYSTEMS Winchester drive cases include Power 
SuppJy, internal cabling. switches, fan .extra AC outlet (not switched but fused) and possess very 
adequare ventilation. Drive addressing is done on the rearol rhe CaSe and not on rhe drive itesetf 
to provide ease ~fuse during operation. AllWINCHESTER DRI VE Cases are Warranted lor a full 
year and come rn our standard blue-black color scheme. Consult us lor current availability and 
pncmg. 

Remex RFD 4000/4001
8" Floppy DISC Drives 
Double sided •. • 
Double densltYI I 

$54995 

RFD 4001, $569.95 
Otters quality and features found in drives costing much 
more! • Single or Doub le Density • Double-Sided Drive • Door Lock INCLUDED 
• Write-Protect INCLUDED • 180 Day Warranty • Compatible with Shugart 
850185 1 • Low Power Operation ensures LONGER LIFE'! • Model RFD 4001 offers 
Data and Sector Separator 
RFD 400014001 Technical Manual . . ..6.95 
Connector Set #3 (AC. DC , Card Edge) .. 10.95 RFD 4000C/B Cabinet (for use with 
Connector Set #4 IAC and DC) ... . .. .. . . 2.95 Power Modules) .. . .. . ... . . . .... . ...29.95 

Remex 10008 ... K you've been loolr:lng
for a less expensive Roppy disc drive, 
bUt not wanting to sacrtRce qualtty
thls ls lt l 

$41995 
You gel both In the Remex 10008! For only $419.95 look 
at what you get: • 8" Floppy Drive • Single or Double Density 
• Hard or Son Sectoring • Media Protection Feature • Single Density 
Data Separalor • 180 Day Factory Warranty 

Door Lock Option .....$19.95 Wrile Protect Option ....$1 9.95 RFD 10008 Technical Manual .SS.95 
Interface Adapter Connector Set #1 RFD 10008 CASE (for use 
(REMEX·lo·Shugart) ...S14.95 (AC. DC. &Card Edge) .. .$1 0.95 (wtth Power Modules) . ....$29.95 

1----------------------------..J 80+4 INCLUOES TAAKS·PATCH on Diskette. 

SIRIUS 8" DISK 
POWER MODULES 
The Single and Dual Drive Power Modules are 
designed to prnvide DC and (swllched) AC 
power lor one (Ille Single Drive Power Mod· 
ule) or two (Ille Dual Drive Power Modul~ 
the DOPM will µower three RFD 4000s or 
40015) 5·· floppy Disk Drives. Many features 
are Included for safe and reliable operation
and Ille Power Modules come wilh our stan· 

dard 180 day WARRANTY \lhe Open Frame 
Power Supply warranty Is or 2 years) . All 
Power Modules will wor1< wilh ei ther the RFD 
4000CIB or RFD 10008 case (color schemes 
match also) . 

Dual Drive 
Power Module (DDPM) . ..... . . $139.95 

Single Drive 
Power Module (SDPM) . . . . . . . . 119.95 

SIRIUS SO+ 

Perfect Add·Ons for Your 
computer svstem1 

T~e SIRIUS SYSTEMS 80+ Series of Aoppy 
Disk add-ons are designed to provide un· 
matched versatility and perfonnance for your 
computer. Consisfing of four different add--0ns 
there is a80 + Series Aoppy Disk to meet your 
need. All 80+ Series Floppy Diskare compatible
with theTRS-80 · andcome ready to plug lnl 

COMMON CHARACTERISTICS 
• 5ms track·lo·track access time 
• 	 Auto-eject 
• 	 180dayWARRANTY
• Except1onal speed stability- 1 ~% 
• 	Sil]gle densify (FM) or double densiry (MFMI 

MZFM) 
• 	 Ultra high reliabitiry
• 2 year Power Supply Warran/'(
• Mixany ora/180+ Series on the same cable! 
• 	 Includes user accessible plugboard for drive 

reconfiguring 

SPECIFIC CHARACTERISTICS 
Tl1e SIRIUS 80+ 1 is a single sided. 40 track. 
highly reliable Floppy Disk add-on. Offering 5 
more tracks than the Radio Shack model. ii cost 
5140 less! Fonnatted dala storage is 102K/20K 
bytes single/double density. 
SIRIUS80+ 1 . ....... . ..... .$359.95 


The ~IRIU~ 80+2 is a_dual sided, 70 track (35 
per s1del . highly versatile Floppy Disk unit. II 
appears o the TRS-80• as lWO 35 track drives 
yet COST LESS THAN HALF THE PRICE! Even 
greater savings result . since data is recorded on 
both sid~s of the media instead of only asingle
side. Using the plug board, it may be recon· 
figured for other computer systems[ (The 80+2 
operates as Drive 0 and any of the other three 
addresses (with the sandard Radio Shack Cable) 
or as any of four drives (with the SS Standad 
Cable).) Formatted dala storage is BO.SK/ 
t6 t . 2K bytes single/double density. 
SIRIUS80+2 ...........• .. ..$449.95 


The SIRIUS 80+3 is a single sided, 80 track. 
" Quad" density Floppy Disk unit. Offering 21'> 
times the storage of a Standard Radio Shack 
drive. the 80+3 greatly reduces the need for 
diskettes correspondingly. Additionally 
because of the increased storage and laster 
track·IO·trad< access time. Jhe 80+3 allows tre· 
mendouslv increased throughpul for disk based 
programs!!! The 80+3 INCLUDES SIRIUS's 
TAAKS·PATCH on Diskette. Fonnatted data 
stora_ge is 204K/40K8 bytes single/double 
density. 
SIRIUS 80+3 ......... . . .. . ..$489.95 


The SIRIUS 80+4 Aoppy Disk add·on Is a 
double sided. t60 track (80 per side), SV•" 
monster! The ultimate in stale-of-the-art sv," 
Floppy Disk technology, to 80+4 ls seen by the 
TRS·BO· as two single sided disk drives. each 
with BO tracks. Thus , in tenns of capacity one 
80+4 is equivalent to 4~ standard Radio Shack 
drives - asavings of over 73% (not to mention 
diskettes!!!) . (With a double density converter. 
the available memory is huge!) The 80 + 4 is 
similar lo the 80 + 2 in tihat it arrives configured 
as Drive Oand any of Jhe other three addresses 
(with the standard RadioShack Cable) or as any 
of four drives (with tihe SS Standard Cable). The 

(The plug board is also included.) Fonnatted 
data storage is 408K single density or 816K 
bytes double density. 
SIAIUS80 +4 . . ... .. . . . ......$624.95 

All ~O+ Series Aoppy Disk add--0ns operate a5 
mlllrseconds track·to-trac:k access time (eight 
limes faster than the SA 400) but are Expansron
Interface Limited lo 12 milli-seconds for the 
TAS·BO· . 
"TRS-80@ Tandy Corp. 

SIRIUS 
~ 
tJ 

SYSTEMS. . • 
7528 Oak Rrdge H1ghway 
Knoxvi lle, Tennessee 37921 

TO ORDER CALL (615) 693·6583 
Phone Orders Accepted 9AM-7PM (ESDT) 
We accept MC, VISA, AE, COO (requires Certified Check, Cashier's Check 
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
ANO HANDLING: $7.00 per Floppy Disk Drive or 80+ Module • 5% for other 
items (any excesswill _be refunded) • Foreign Orders add 10%for Shipping 
& Handling. Payment mU.S. currency• Tennessee residents add 6% Sales 
Tax • VOLUME DISCOUNTS AVAILABLE 

MPI 51/52 ... 
A Great Rellable Mlnl·Drlve1 

• Fast! 5ms track to track access 
• Exclusive Pulley-Band Design 
• Unique Door/Ejector Mechanism 
• 	 Reliable 11h% Speed Stability 
• 	Single/Double Density Operation 
• Industry/ANSI Standard Interface 

MPl51 
(Single Head. 40 113cks, 120K/240K 
bytes Single/Double Density••) . .. ..$259.95 
MP152 
(Dual Head. 70 tracks. (35/side). 

2.18.8K/437.SK Single/Double Oen· 

slly · · ) ......................$349.95 


MPI 91/92 ... NEW 
STATE·OF·THE·ART 
DISK DRIVE! 
MPl91 
(Single Head. 80 traas, 240K/480K 
Single/Oouble Density· ·) .........$389. 95 
MPl92 
(Single Head. 160 trackS (801side). 
~K/960K Single/Double Den· 
~~kiinaiteit"diria 5ioiage..... ... S499.95 

Introducing the 
versatile, Low-cost 
OMECA series 
controller 

As new technological advances bring down the 
cost of fast. reliable mass data storage, the need 
far an Inexpensive. versatile controller have be
come greater and greater. To meel this need. 
SIRIUS SYSTEMS' OMEGA Series Controller 
was designed. 
The SIRIUS OMEGA Series Controller Module 

utilizes an on-board microprocessor to 

mediate data Jransfer to a wide variety of 

peripherals from an equally widevariety ol host 

computer systems. Up to lour Winchester Hard 

Disks (8" or 14"), four SVi' Floppy Disks Drives 

and/or up to eight 8" Floppy DiskDrives may be 

In use at one time. Host sysJems Interfacing 

is accomplished via aparallel or a serial inter· 

face . With tihe addlton al a Personality module. 

the OM EGA Series Controller Module is directly 

compatible w~h many popular com

puter systems (among tihem Ille TAS-80· , 

Apple, Heath, and others). Provisionis made for 

the addition of a streaming tape drive. also . 


SPECIFIC HARDWARE 
FEATURES INCLUDE: 
• 	 Control of up to 11\'elve Floppy Disk Drives 

(eight 8" and/or lour sv.·; 
• 8" and/or sv... Disk Dnve umizalion 
• 	Single (FM) or Double (MFM) densi/y data 

storage
• Hard or Solt secrored diskette usage
• 	Utilization ol "Ouad" densify (96 Ip/) 8" or 

5Y<. Disk Drives 
• 	 Conlro/ of up to lour WINCHESTER type 


PRIAM DISKOS Disk Drives 

• 8" or I4" may intermix on !he same cable 
• Accommodales 8" and/or 14" drives of 

5.JMbYles to 154Mbytes 
• Ultra-Fast data rransfers 

• 	 Extremely flexible hOS/-controfler inlerfacing 
SPECIFIC SOFTWARE 

FEATURES INCLUDE: 

• 	 Dynamic fonnat modllica!ions via command 


words 

• 	 Extremely flexible Jonna! acceptance tor un· 


usual data storage fonnats 

• 	 Easily interfaces to slandard operating sys· 


terns (TAS·DOS'. CP/M· · · . etc) 

• 	 Operates in either get/put sector moae or 


data strlng mode 

• 	 Perfonnance parameters may be changed by


EPROM replacement or Dynaminic Repro

gramming 


Dedicated ~lems cards are also available on a 
limited basis lor tihe STD-SUS and Ille S 100. 
These cards feature shared memory also (again, 
software selectable) in addition to !he regular 
OMEGA Series Controller Module features. Con· 
suit. S!RIUS SYTEMS for current price and 
ava1lab1lrty for the entire fine of OMEGA Serles 
Memory Units and Controllers. Dealer Inquir
ies are Invited. 
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Figure 3: A graphic example of Khachiyan's algorithm . The 
Khachiyan algorithm (described here for a two-dimensional 
problem) begins with a circle centered at the origin with a radius 
of a given size such that the circle is guaranteed to contain the 
solution points, if they exist. Successive iterations of 
Khachiyan's algorithm produce ellipses of smaller area that still 
contain the solution points. Here , the initial circle Ea is shown in 
figure Ja . Ellipse E; is then computed from Ea, as shown in figure 
Jb, and ellipse Ei is computed from E; , as shown in figure Jc. In 
the last two figures , the current ellipse is shown in black, and the 
previous ellipse is shown in gray. The shaded area in all three 
figures describes the inequalities' solution set. 

SORCERER II 
Computer regularly $1,295.00 
model DP-1000-2 with 16K ram 

• Phone orders welcome 
• 	All orders should include..3% postage 

(10% foreign orders) 
• Master Charge and Visa 
• Personal checks 2 weeks to clear 
• Cal. residents add 6% tax 

"YOUR HEADQUARTERS FOR EXIDY 
HARDWARE AND SOFTWARE" 

SAVE $300 
now only 
$995.00 

(b) 

- 5 

(c) 

P, 

-5 	 -4 -3 -2 

minimum volume (and it does so within l6Ln 2 steps), it 
can contain only solutions. Thus, either the center xk is a 
solution (making the discrepancy ~ 0), or there were no 
solutions in the first place, and the system is inconsistent. 

To see graphically how the ellipses evolve, we will con
sider the following simple system of linear inequalities: 

-x, + Ox2 ~ -1 
Ox, - X2 ~ -1 

graphed in figure 2. These are, in fact, the first and third 
inequalities of system (1.1). 

To make the diagrams clearer, we do not take L = 7, 
as equation (3) would dictate, but L = 2, which we will 
later show (in Part 2) is permissible. This makes Xo = 0 
and Q0 = diag(4,4) (a 2-by-2 matrix with 4 in the main 
diagonal elements, 0 elsewhere). The initial ellipse Eo is 
shown in figure 3a. 
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THE 6502 BOOK YOU'VE WAITED FOR ... 


PRACTICAL MICROCOMPUTER PROGRAMMING:M THE 6502 


A complete assembly language course for the 
6502 consisting of: 

THE TEXT ... 
In 20 chapters and more than 100 formal program examples 
PRACTICAL MICROCOMPUTER PROGRAM· 
MING: THE 6502 covers fundamental assembly language 
techniques as applied to the 6502 with the same thor
oughness and attention to detail as its predecessors did for 
the 8080, 6800 and Z80. The "difficult " topics such as in
terrupts aren 't skipped or glossed over but treated in full 
detail . The example programs address real world program
ming problems and in many cases can be taken whole from 
the book for use in application programs . There is no non 
sense , no games, just chapter after chapter of solid, accu
rate programming information. There is nothing else like it 
available anywhere at any price. If you intend to program the 
6502 at assembly level you need PRACTICAL MICRO· 
COMPUTER PROGRAMMING: THE 6502. 

THE PROGRAMMING SYSTEM ... 
A complete editor/assembler system which runs directly on 
the Apple II computer but will run with user supplied 1/0 on 
any 6502 based computer with 1OK RAM beginning at $2000. 
This is an entirely new programming system written special
ly for this book . It frees the programmer from having to de
fine page zero references at the beginning of the program 
and contains many pseudo-ops and compound instructions 
to solve the problems wh ich have made the 6502 difficult to 
program in the past. Nothing like this system has ever ex 
isted for the 6502 before . The full source listing of this 
system is given in an appendix. 

AND MORE SOFTWARE . .. 
A debugging monitor with self restoring breakpoints . filling 
and searching of memory, direct viewing of stack contents, 
memory " windowing " and many other features . This de
bugging monitor runs specifically on the Apple II but can be 
modified to run on other 6502 configurations. If you're tired 
of inserting and removing BRK instructions by hand this pro
gram is for you . The source of the debugging monitor is also 
incl uded in the book . 

AND THE OBJECT IS FREE ... 

The object of both the editor/assembler and the debugging monitor are sent to book purchasers without charge on either Apple II compatible 
cassette or paper tape when the licensing agreement at the back of the book is returned . The object code is also available on disk for the Apple II 
for a nominal charge . 

IF YOU NEED TO PROGRAM THE 6502 AT 
ASSEMBLY LEVEL AND YOU'RE TIRED OF 
THE "QUICKIES" AND REHASHES OF THE 
MANUAL, THEN PRACTICAL MICROCOM· 
PUTER PROGRAMMING: THE 6502 IS FOR 
YOU. AT $32.95 YOU WILL NEVER SEE 
MORE VALUE FOR THE MONEY. 

Available August 25th 1980. Please allow 30 days for 
delivery. 

Apple and Apple II are trademarks of Apple Computer 
Inc., Cupertino, CA 

Please send my copy of PRACTICAL MICROCOMPUTER PRO
GRAM MING: THE 6502 US Funds only. No COD please. 

O Check enclosed 0 Money Order enclosed 

ADDRESS 

CITY _______STATE ----->-IP ____ _ 

Send to: 	 Northern Technology Books 
Box 62 
Evanston, IL 60204 



SORCERER* 

SOFTWARE! 


Unless otherwise noted, all programs are on cassette and 

require only SK of memory. 


FORTH 
new! Now Sorcerer ownerscan en[oy the conven ience and speed of the fascinating FORTH 
programming language. Based on FIGFORTH and written by James Albanese, this version 
was designed especia lly for the Sorcerer and includes the capabil ity to read and write data 
!screens) to cassette tape and a complete on-screen editor. Requires al least 16K of RAM. 

$49 .95 

new! GRAPHICS ANIMATION by lee Anders. This package provides the BASIC program
mer with apowerlu l set of commands for graphics and animation.The program is written in 
machine language but is loaded together with your BASIC program and graphics definitions 
with a CLOAD command. Any image from a character to a large graphic shape may be 
plolled, moved, or erased with simple BASIC commands. Encounters of plotted character 
sets with background characters are detected and background images are preserved.Con 
tains a medium resolution plotting routine. A keyboard routine detects key presses without 
carriage returns. Includes aseparate program for constructing images. $29 .95 

new! STARBASE HYPERION'" by Don Ursem. At last. a true strategic space game for the 
Sorcerer! Defend a front-line Star Fortress against invasion forces of an alien empire. You 
create. deploy, and command entire ship squadrons as well as ground defenses in this 
complex tactical simulation of war in the far future. Written in BASIC and Z-80 code. Full 
graphics and realtime combat status display,Includes full instructionsand STARCOM battle 
manual. Requires at least 16K of RAM. $17.95 

newt HEAD-ON COLLISION'" by lee Anders. You are driving clockwise and acomputer
control led car is driving counter clockwise.The computer's car is trying to hit you head on, 
bul you can avoid acollision by changing lanesand ad justing your speed. At the same time 
you try to drive over dots and diamonds to score points. Three levels of play. machine 
language programming. and excellent graphics make this game cha llenging and exciting for 
all. At least 16K of RAM is required . $14 .95 

new! LUNAR MISSION by lee Anders. Land your spacecraft softly on the moon by 
controll ing your craft's three propulsion engines. Avoid lunar cratersand use your limited 
fuel sparingly, You can see both a profile view ol lhe spacecraft coming down and a plan 
view of lhe landing area. Land successlully and you get lo view an animated walk on the 
moon. Nine levels of play provide a stiff challenge to the most ski llful astronaut. Requires al 
least 16K of RAM. $14.95 

new! HANGMAN/MASTERMIND by Charles Finch.Two traditional gamesare brought to lile 
by Sorcerer fraphics. HANGMAN has three different vocabulary levels for you to choose 
from. In MAS ERMIND, the computer selects atour-character code and you have lo uncover 
it. These two games provide an enjoyab le way tor youngpeople to develop their vocabulary 
and their logical reasoning ability. Written in BASIC. $11.95 

QS SMART TERMINAL by Bob Pierce.Convert your Sorcerer to a smart termina l. Used with a 
modem. th is program prov ides the capability tor you lo communicate etticienlly and save 
connect lime with larger computers and other microcomputers. The program formats 
incoming data from time-sharing systems such as The Source for the Sorcerer video. 
Incoming data can be stored (downloaded) into atile in RAM.Files. including program s. may 
be saved lo or loaded from cassette. listed on the video. transmitted out through your 
modem, or edited with an on-board text editor. Interfaces with BASIC and the Word 
Processor Pac. $49.95 

DPX'" (Development Pac Extension) by Don Ursem. Serious ZBO program developers will 
find thi s utility program to be invaluable. Move the line pointer upward. Locale a word or 
symbol. Change acharacter string wherever ii occurs. Simple commands allow you to jump 
directly from EDIT lo MONITOR or DDTBO modesand automatically set up the 1/ 0 you want 
lor listings. Bu ilt-in serial driver. Stop and restart listings. Abort assembly with the ESC key. 
Save backup Jiles on tape at 1200 baud. Load and merge files from tape by file name. 
Versions for BK. 16K. 32K. and 48K Sorcerer all on one cassette. Requ ires the Sorcerer's 
Development Pac. $29.95 

Other utility programs: 

PLOT by Vic Tolomei. High res and low res modes . . .. ............ ...... $14.95 
SHAPE MAKER'" by Don Ursem. An on -screen cha ra cter maker . . . . . . . . . . . $14.95 
DEBUG by Bob Pierce. Debug machine language programs . . . . . . . . . . . . . . . $14.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. A 64 -page book .. . ...... . $14 .95 

Other game programs: 

MARllAK IK'JAOERS'" by James Albanese . . . . . . . . . . . . • . . . .. . . • . . . . . . . $14.95 
NIKE II'" by Charles Finch and Bob Broffel .... . ...•..•........ , . ..... $11.95 
TANK TRAP by Don Ursem . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . $11 .95 
MAGIC MAZE'" by Vic Tolomei . . ..... ... .... .. ..... ... . ..• . •..... . . $11.95 
FASTGAMMON'" by Bob Christiansen ........ . .... . . . . .. . , . . . . .. . . • . . $19.95 

~c:~R!~~Sui~~~~!~
~ Telephone 24 hours. seven days o week: (213)344-6599 

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software 's Sorcerer 
programs. Or. if you preler. you may order directly from us. MasterCharge and Visa card· 
holders may telephone their orders and we wi ll deduct $1 from ordersover $19 to compen
sate for phone charges.Or ma il your order to the addressabove.Cal ifornia residents add 6% 
sales lax. Shipping Charges: Within North America orders must include $1 .50 lor first class 
sh ipping and handling. Outside North America the charge lor airma il shipping and handling 
is $5.00 - payable in U.S. currency. 
"T he na me "SORCE RER"' has been tr ademar ked by Euay_Inc. 
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Khachiyan's algorithm is an approximation of the 
following geometric construction of the next ellipse Ek+l 

with center xH, from the known ellipse Ek with center xk. 
Since this construction does not give the exact results of 
the formulas in (5), we will denote the results of our con
struction by E,., and x~... 

The ellipse E{ is determined from E0 and x0 (see figure 
3b) as follows: 

• 	 Draw a chord through x0 paraJlel to the boundary 
of the inequality most severely violated (indicated 
previously as having subscript i(k)). This chord 
cuts the ellipse Eo at two points, Pi and P2· The 
solution set of the inequality i(k) will lie on one 
side, the "solution side," of the chord. (The solu
tion side of the hyperplane can be determined by 
examination.) 

• 	 The new ellipse E{ passes through p, and p2, has 
its center on the solution side of the chord, and is 
tangent to the old ellipse E0 at the point T. 

• 	 Of the infinite family of ellipses satisfying the 
above conditions, choose the one with the 
smallest volume. x{ is the center of this new 
ellipse E{. · 

The ellipses E{ and E~ (determined similarly from EO 
are shown in figures 3b and 3c, each with its predecessor 
drawn in gray. Note that the ellipses are shrinking, the 
three having approximate areas of fifty, forty, and thirty
two square units respectively. The algorithm ended with 
ellipse Et since its center x~ is in the solution set. 

It is important to notice that, while the requirements of 
tangency and minimal volume in our construction are 
aesthetically pleasing, they are impossible to achieve in 
practice. Remember that Khachiyan is concerned with a 
calculation procedure having only a limited degree of ac
curacy. If any of the numbers encountered in the execu
tion of the algorithm could not be exactly represented in 
the computer, the cumulative effect of the resulting 
roundoff errors could be fatal, particularly in the detec
tion of the ~nconsistencY, of a system of inequalities. The 
paper of Gacs and Lovasz, mentioned previously as ig
noring questions of computational precision, presents a 
modification of the algorithm that computes the tangent 
ellipses of minimal volume. Thus the Gacs-Lovasz for
mulas cannot be expected to be successful in any actual 
computation. 

Khachiyan overcomes this difficulty by choosing his 
ellipses slightly larger than necessary so that, even with 
his limited accuracy, he can assure that the region he 
wants is contained in them. The trick here is that if the 
ellipses are made too large, they will not shrink down on 
the solutions fast enough . Khachiyan's formuJas in (5) for 
the ellipses achieve the proper balance between the prob
lem of accuracy and the need for a rapidly shrinking 
series of ellipses. 

If you carry out the calculations for the example of 
figure 2, you will find that, while E{ passes through the 
points (0, 4)' and (4, O)', Khachiyan's ellipse E, passes 
through (0, 4.12)' and (4.06, 0)'. 

Part 2 of this article will discuss a fundamental short
coming of Khachiyan's algorithm and will include a pro
gram in BASIC for the TRS-80. • 



THE OASIS 

RECIPE FOR QUALl1Y


ICATION sonwARE. 
Happy customers are fast 

making Single & Multi
user OASIS recogn ized as 
the super system software. 
BUT, system software is only 
as good as the applica
tions it runs. And that's 
where OASIS really cooks. 

A pplication software 
M developers particularly 
like OASIS because it 
lets them blend unique 
performance features with 
their own products-in 
other words , build better 
software . Security features 
like User Accounting with 
Logan, Password and 
Privilege Level ; Fi le and 
Automatic Record Locking; 
Private, Shared and 
Public Files . Speed and 
convenience of Keyed 
Index (ISAM) Files. Economy 
from Compiled Re-Entrant 
BASIC that makes multi-user 
systems practical on as 
little as 64K memory. And 
lots more. 

Because OASIS has better 
development tools

and more of them 
creating very sophisticated 
software is possible , 
practical , easier, faster. Just 
one example: BASIC that is 
an Interpreter and Compiler 
with Debugger and 
Editor. If you do your own 
development, you'll really 
appreciate these kinds 
of features. For software 

professionals , they make 
providing superior products 
much more cost attractive. 

A dd all the ingredients
M together and , whether 
you do it yourself or buy it 
off the shelf, the pay-off 
is a wide selection of top
performing , top-qual ity 
appl icat ion software that 
does more so you do less. 

OASIS; Single or Multi
user with a sizzling array 
of features and tools ; 
almost unlimited software 
possibil it ies (and applica
tion software for Single
User OASIS is Multi-User 
compatible); the most 
extensive documentat ion in 
the industry-indeed, you 
get a lot to like. And that's 
put OASIS System Software* 
among the hottest products 
on the market. 

Drop us a line today 
for a complete, free 

Application Software 
Directory. And see your 
OASIS Distributor, or send 
the coupon di rect , to get 
the products you want. Try 
us. We bel ieve you'll savor 
the OASIS recipe . 

• For Z80 based computers . 

OASIS IS AVAILABLE FOR 

SYSTEMS: Alles :Compucorp : Cromemco: 

Delta Products: Digi tal Group: Digital 

Microsystems: Dynabyle: Godl>out : IBC: 

Index : lntcrsystems: North Star Onyx : 

SD Systems: TRS 80 Mod 11: Vector 

Graphic: Vorimex. 


CONTROLLERS: Bell Controls : Cameo : 

Corvus: Kenan ; M1cromaOon ; Mlcropolls; 

Ta•betl: Teletek : Thi11kerloys : X Comp. 


APPLICATION SOFTWARE AVAILABLE 
FOR OASIS: 
Accounts Payable . Accounts Receivable ; 
General Ledger: Ma•I Li si Pak: Order Entry' 

~~~~,~~be~~~~~~ ~ Inventory Tracking Pak : 

Arc t1 11ects 8 Pro Designers Timekeeping 
& Job Cosl Analysis: Cable TV Subscriber 
Bdlrng Sys : Construction Mgt Pak : 
Consl ruc1ion Pak . Contrac1ors Tracking Pak . I 
Distributors Pak : Dental Oll1ce Mgt Pak : 
Medocal B•ttmg Sys: Pharmacy Prescription 
Process ing will> AIR : Management Analysis 
Pak , Real Estate Office Mgt : Restaurant Pak; 
Sewer & Water Utrhty lnlo Pak. 
Bisyncronous Commumca11on Pak : 2780' 
3780'3270 Emulators: Fiie & Screen Mgr 
with Report Generator : Full Network Data 
Base Mgt Sys : Game Pak: Hierarchical 
Data Base Mgl Sys . Rad logs (Rad io S1a1,on 
Logs1Schedules1Programming/Bitting with 
AIR. AiP GIL 

THESE ITEMS ARE NOT AVAILABLE 
DIRECT FROM PHASE ONE SYSTEMS, 
INC -pleasewrlle lor ordering instructions 
and complete. lree Application Sotlware 
Di rectory. If you have items you wmrld like 
hsled 1n the Directory. send us complete 
1nlormarion l 

MAKES MICROS 

RUN LIKE MINIS 


·-----------
I
I 
I 

I 

I
I 

I 

I 


RE·ENTRANT BASI C 

COMPILER/ INTERPRETER/ 

DEBUGGER 
 t50 15 .00 

DEVELOPMENT PACKAGE 

(Macro Assembler , 

Linkage Eat1o r: 

Debugger) 
 150 25.00 

TEXT EDITOR 6 
SCRIPT PROC ESSOR 150 15.00 

DIAGNOSTIC 6 
CONVERSION UTI LITIES 


(Memory Tes1 : 

Assembly languago : 

Conveners: F1ta 

Rl'covery, Disk Tes1: 

F11e Copy trom 

oth er OS; e1c.) 
 100 15.00 

COMMUN ICATIONSI PACKAGE 
~i l'rm1na l Emura1or; 

1le St'nd & Rece1JC) 100 15.00 

PACKAGE PRIC E 

(All o l Above) 

SINGLE·USEA 
 500 60.00 
MU LTI-USER 850 60.00 

FILE SORT 100 15 .00 

COBOL·ANSI '74 750 35 .00 

PLEASE SEND ME: 
Pr ice 
with Manual 

Pro duel Manual Only 

OPERATI NG SYSTEM 
(tncludl!s: 
EXEC Languaoo. 
File Mt1nagomont : 
User Accounting : 
Device Oriv(! tS . 
Print Spooler ; 
QcneraJ Text 
EdHor ; CIC. ) 

5150SINGLE-USER Sll.50 
350MULTl·USER 17 50 

BASIC COMPILER/ 
INTERPRETER/ OEBUGGER 100 15 .00 

Ord er OASIS from : 

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
Te lephone (415) 562·8085 
TWX 9 10-366-7139 

NAME__,------- 
STREET (NO BOX=) ____ 
CITY________ _ 
STATE ZIP___ 
AMOUNT$ ___ 
(Attach system dcscrrption: 

add S3 for shipp ing : 

Ca liforn ia resi dents add sates tax) 


O Check enclosed O VISA 
0 UPS C.O.D. 0 Maslercharge 
Card Number ____ ___ 
Expi ration Date ______ _ 
Signature _ ________ 



Construction of a Fourth

Generation Video Terminal, Part 1 


Theron Wierenga 

POB 2007 


Holland MI 49423 


The construction of this fourth
generation video terminal is a project 
that began as a detour from the plans 
for building a 16-bit microcomputer. 
l have had a long-standing interest in 
building an advanced-design video 
terminal that would have a scrolling 
feature and a large 2000-character 
display. It was my desire to have the 
terminal utilize one of the new pro
grammable video-display-controller 
integrated circuits, and be a stand
alone unit with its own micropro
cessor that would not steal cycles 
from or otherwise load down the 
host computer. The number of addi
tional parts that are needed to add the 

Mountain Hardware 
LEADERSHIP IN COMPUTER PERIPHERALS 

A DtvisiOn o l Mouma1,, Comp11tU1_inc. 

~,.r:;g~:sl BM:I.• S3nia CiUl. CA 15060 

microprocessor is quite minimal and, 
in turn , the microprocessor reduces 
additional interfacing that would be 
otherwise needed. The circuitry of 
this terminal, when wire-wrapped on 
a single board, could fill one slot in 
the motherboard of the planned 
16-bit microcomputer, or could be 
used with any other host computer as 
a stand-alone unit. 

Upon receiving a copy of Intel Cor
poration's Peripheral Design Hand
book (April 1978 edition), I found a 
set of plans for just such a terminal. 
The article is entitled "CRT Terminal 
Design Using the Intel 8275 and 
8279. " This circuit and its associated 
software were the basis for my 
design. This month, in Part 1, I'll 
describe the construction up to the 
point where you can get the 8085 
microprocessor operating . Next 

month, in Part 2, I shall tell about the 
procedures for assembling the 
keyboard and video circuitry, putting 
the control software into operation, 
and checking out the system. Readers 
planning to build this terminal should 
obtain a copy of the Peripheral 
Design Handbook, as well as the 
MCS-85 Users Manual, which 
describes the operation of the 8085 
microprocessor. Included in the fifty
seven-page article are detailed design 
theory, system specifications, system 
hardware and software design, an ex
planation of software subroutines, 
and the original design schematics 
and data sheets on the Intel peripheral 
circuits that are utilized in the design. 
The Intel handbooks are available 
from Intel Corporation, Literature 
Department, 3065 Bowers Ave, Santa 
Clara CA 95051. 

Terminal Features 
Here are some of the features of 

this video terminal: 

Display format: eighty characters 
per display row , twenty-five 
display rows. 
Character format: 5-by-7 character 
contained within a 7-by-10 matrix , 
first and tenth lines blanked, first 
and seventh columns blanked, 
ninth line cursor position, blinking 
underline cursor. 
Character recognized: Displayable 
characters : sixty-four American 
Standard Code for Information In
terchange (ASCII) uppercase 
alphanumeric characters, 

Control characters: 
Line feed (control-}), 
Carriage return (control-M), 
Back space (control-H), 

Escape sequences: 
Cursor up (ESC, A}, 
Cursor down (ESC, B), 
Cursor right (ESC, C), 
Cursor left (ESC, D), 
Clear screen (ESC, E), 
Home (ESC, H), 
Erase to end of screen (ESC, 

J), 
Erase line (ESC, K). 

Characters transmitted: sixty-four 
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COLLECTOR 

EDITIO 


SIGNED AND NUMBERED 
EDITIONS OF 100. 

$15 EACH 

Robert Tinney Graphics is now issuing 
limited editions of selected Byte Cov
ers, each signed and numbered by 
the artist , Robert Tinney. The fi rst four 
Collector Edition covers are shown at 
right. Unlike prev iously published 
Byte covers , these magazine-size 
prints are made from the original Byte 
color separations, and can be offered 
at a substantially lower price. 

Collector Edition Byte Covers offer 
the fol lowing features: 
o 	 THE PRINT- Each Col lector Edition 

Byte Cover is 11 " x14" , including 
1Y2' ' borders at top and sides. and 
a 1314" border at bottom. The paper 
stock is a smooth finish, 65 lb . an
tique cover weight. This heavy, very 
white sheet reproduces the depth 
and brill iance of the original art. 

o 	 THE EDITION- All Collector Edi 
tions are strictly limited to 1 00 
prints , and the printing plates are 
destroyed after the run . Mr. Tinney 

E s 
inspects and approves the quality 
of each print before personally af
fi xing the individual number and 
signature at bottom. A Certificate of 
Authentic ity accompanies each 
print and certifies the number of the 
edition as well as the destruction of 
the printing plates. Each certificate 
is also signed and numbered by Mr. 
Tinney. 

o 	 SHIPMENT- Collecto r Ed it ion 
prints are packed flat between 
heavy binder boards to avoid rol ling 
and to assure undamaged ship 
ment. However, should any dam
age occur, your print will be im
mediately replaced. Shipment, of 
course, is always fi rst class. 

o 	 PRICE- The price of each Collector 
Edition Byte Cover is $15, plus $3 
for postage and handling ($6 for or
ders outside the U.S. and Canada). 
If all 4 covers are ordered, the price 
is only $50 plus postage and han
dling. 
If you would like to order one or 

more of these beautiful Collector Edi
tion Byte Covers, please use the con
venient coupon below. 

"The Seven Bridges of Konigsberg" 
shown mounted in a standard 
12"x 16" frame. Frame not included. 



ASCII uppercase alphanumeric 
characters, ASCII control 
character set, ASCII escape 
sequence set. 
Program memory: 2 K bytes, 2716 
erasable programmable read-only 
memory. 
Display/ buffer/ stack memory: 
2 K bytes, 2114 static program
mable memory . 

Data rates: 300, 600, 1200, 2400, 

4800 bits per second (bps). 

Interface to host computer: 20 mA 

current loop. 

Scrolling capability: Scroll-up 

feature implemented with 8257 

direct-memory-access controller. 

The author of the Intel article used 


an 8080A-based single-board com
puter, the Intel SDK-80, and an 

Photo 1: The complete video terminal circuitry constructed on a wire-wrap board. The 
component side is shown. 

Photo 2: The bottom or wired side of the video terminal board. 
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SBC-905 prototype board for the 
additional circuitry needed. I wanted 
everything to fit on a single board 
and to run off a single 5 V power sup
ply, so extensive changes were made 
in my design. The schematic diagram 
appears in figure 1. The completed 
unit retains all of the original features 
plus one or two more. 

Hardware Changes 
The following are the major hard

ware changes that were made in my 
design : 

• 	 An 8085 microprocessor was 
substituted for the 8080A device. 
Although the parts count is about 
the same, the 8085 system needs 
only a single 5 V power supply . 
The 8085 microprocessor needs an 
additional 8212 latch for the lower 
address lines and a 74LS257 multi
plexer to produce the control bus. 
The interfacing to the 8257 direct
memory-access controller is some
what involved; a detailed 
schematic of this is provided in the 
Peripheral Design Handbook on 
pages 1 thru 82. 

• 	 The additional 8216 buffer from 
MEMR and MEMW is un
necessary. These signals can be 
taken directly from the 74LS257. 

• 	 A single 74LS138 decoder was used 
for enabling the peripheral cir
cuitry (ie: the 8251, 8257, 8275, 
and 8279 devices) . 

• 	 A 5 V type, 2513 character
generator read-only memory was 
substituted for the 2708. This saves 
programming the sixty-four 5-by-7 
matrices into a 2708-type program
mable read-only memory. 

• 	 The MD (mode) lines on the two 
8212s that buffer the 2114 memory 
integrated circuits are tied to 
ground instead of +5 V. This is 
an error in the Intel schematic. 

• 	 Interrupt lines for the 8251 and 
8275 are not connected into the 
8085. The TRAP interrupt is pulled 
down to ground through a dual-in
line pin (DIP) switch . Opening this 
switch pulls up the TRAP inter
rupt, vectoring the 8085 micropro 
cessor to a small system monitor . 

• 	 Video and sync signals were added 
together through the use of a 7401 
open-collector NANO package 
and a single transistor to form a 
composite-video output. 

Texr continued on page 216 
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Let this NewSeries from 

BYTE BOOKSTM answer your 


programming questions 

Programming Techniques is a series of 

collected articles concerned with the art and 
science of computer programming . The first 
volume in the Programming Techniques 
series is entitled Program Design. The pur
pose of the book is to provide the personal 
computer user with the techniques needed 
to design efficient, effective, maintainable 
programs . 
ISBN 0-07-037825-8 Pages : 96 
Price : $6 
Editor: Blaise W. Liffick 

Simulation is the second volume in the 
Programming Techniques series. Both 
theoretical and practical applications are 
included. Particularly stressed is simulation 
of motion, including wave motion and fly
ing objects, and the use of simulation for 
experimentation. 
ISBN 0-07-037826-6 Pages: 126 
Price: $6 
Editor: Blaise W. Liffick 

Numbers in Theory and Practice is the 
third book in the series. It includes infor
mation of value to both the novice and the 
experienced personal computer user. The 
mechanics of the binary system are dis
cussed, including software division and 
multiplication, as well as floating point 

numbers, numerical methods, random 
numbers , and the mathematics of computer 
graphics . 
ISBN 0-07-037827-4 Pages: 192 
Price: $8. 95 
Editor: Blaise W. Liffick 

The 4th volume of the Programming 
Techniques series, Bits a nd Pieces, covers 
various topics of interest to programmers. It 

is a collection of the best articles from past 
issues of BYTE magazine plus new material 
collected specifically for the series, on sub
jects such as multiprogramming, stacks, 
interrupts optimation, and real time 
processing. 
ISBN 0-07-037828-2 Pages : 160 
Price $8.95 
Editor: Blaise W . Liffick 

D ___ 
Pl d D --

ease sen D _ __ 
D ___ 

copies of Program Design 
copies of Simu.lation 
copies of Numbers in Theory and Practice 
copies of Bit• and Pieces 

Name Title Company 

Street City State/Province Code 

D Check enclosed in the amount of $______ 
0 BiU Visa 0 Bill Master Charge 

Card No. Exp. Date---------E~Tl Add 60ct per book to cover postage and handling. 
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Figure 1: Schematic diagram of the video terminal circuit. The Intel 8275 v ideo-display controller is in the center of the figure. 
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Text continued from page 212: 	 (UART) pins. 
• 	 With a system do'ck of 6 .144 MHz, • An 8131 comparator was 

data rates of 300, 600, 1200, 2400, substituted for the 74LS138 used 
and 4800 bps were generated with for 2716 decoding. 
a 7490 and 7493 counter. Data-rate • Decoding was done somewhat dif
selection is through five positions ferently for the programmable 
of an eight-position DIP switch . memory, although the addresses 

• 	 A current-loop interface was used, still extend from hexadecimal 8000 
since only a 5 V supply was to 87FF. These addresses make 
available. There is also provision compatability with the 8257 direct
for direct access to the universal memory-access controller easy. 
asynchronous receiver I transmitter • Details are given as to how the 

Photo 3: The sixty-three-key !ameco keyboard mounted on its printed-circuit board 
and installed on support blocks. 

e Totally CP/M• compatible (for 8080 or Z80 based systems) 
• 	 Built·in error checking 
•	 Console cursor controls for word·processing like editing capabilities 
•	 Extensions chosen for compatibility with other popular PASCAl.5 
•	 Complete random file and longer integer (32 bit, 9 digit) support 
• Case statement inc ludes otherwise clause 

e Full Wirth implementation 

e All 110 totally compatible with CP/M fi le structure 

e Special version available for Z80 + 9511 math chip based systems 

• Optional updating service protects your investment 
e Runs under both CP/M 1. 4 and 2.2 
e Ful l access to CP/M data files written in other languages and stored under CPIM 
e Assembly code external support for added flexibility 

Still need convincing? The 90 page manual is available separately for $10, and 
tells all about PASCAllM's implementation. Need more background? Jensen and 
Wirth's definitive book on PASCAL is $7.90. You may never go back to BASIC 
again! 

keyboard is connected to the 
system. This is m1ssmg in the 
original article. An inexpensive 
unencoded keyboard (available 
from Jameco Electronics) was 
mounted using a printed-circuit 
board as well as some wire-wrap 
connections. 

• 	 The video monitor that I used is a 
12-inch Motorola unit that takes a 
composite-video input signal. It 
was obtained as surplus in used 
condition . Whatever brand or size 
is used, it should have a bandwidth 
of 12 MHz. 

Software Changes 
A number of changes were made in 

the software as supplied in the Intel 
articles . Several minor changes have 
no direct effect on the program execu
tion, but rather just shorten the code. 
The major changes are as follows: 

• 	 The interrupt vectors at the top of 
the program were removed. A 
single vector for the TRAP inter
rupt was left in. When the TRAP 
switch is opened, the 8085 
microprocessor will transfer con
trol to a small system monitor that 
can be used for debugging . 

• 	 A polling system is used in place of 
the interrupt system to check the 
states of three of the peripheral 
systems. First, the system checks to 
see if a character has been received 
by the 8212; second, if the 8275 has 
requested that the 8257 be 
reinitialized; and third, if the 8279 
has a character to be transmitted 
from the keyboard . A data rate of 
4800 bps is still possible using this 
polling system. 

• 	 The table for character lookup for 
the keyboard has been changed 
completely . This was done to com
ply with the way that I had wired 
the scan matrix for the unencoded 
keyboard. A few additional ASCII 
codes were added that can be 
transmitted from the video ter
minal. These codes were for keys 
on the Jameco keyboard. 

• 	 The initialization of the 8251 and 
8279 was changed. The values used 
should work for most systems. 

• 	 The 8257 was initialized to Mode 0 
because of the change to a stan
dard 2513 character generator. 

• 	 A system monitor was added at the 
bottom of the program which has 
five commands. The use of the 
monitor is covered in Part 2 of this 
article. 
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1 6 BIT S 1 00 PROCESSOR 
The LDP88 single board computer is the first 1 6 bit 
processor to put the power of a 1 6 bit processor on 
the 8 bit S100 bus. The LDP88 is IEEE S100 bus 
compatible ensuring that the user has a large number 
of compatible board products to choose from . The 
LDP88 uses the Intel 8088 processor which is fully 
compatible with the 8086 instruction set. 

ANNOUNCING 
Lomas Data Products is pleased to announce the 
avaHability of the LDP72 floppy disk controller. The 
LDP72 is also IEEE 5100 bus compatible and offers 
the following advanced features : 

• 	 Software selectable single or double density 
• 	Mix minifloppies with standard floppies 
• 	 Phase locked loop data separation for 

data reliability 
• 	Controls up to 4 floppy disks 

Partial Kit Full Kit Assembled & Tested 

LDPBB $199.95 $349 .99 $399 .99 
LDP72 129 .95 219 .95 274 .95 

Coming Soon : 	A disk operating system for the 
LDP88, LDP72 combination. 

MasterCharge and Visa accepted {Visa add 4 %) 
(Mass. residents add 5 % sales tax) 

Lomas Data Products 
11 Cross Street 

Westborough, MA 01581 
Telephone: (617) 366-4335 

Circle 155 on inquiry card. 

DEC LSI-11 
Components 

Dependable service 

at discount prices 

Domestic 

and Export 

m•n•
Carnpu1er Suppt•ers.. ~n&::. 
25 Chatham Rd., Summit, N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

1111111111111rfiiiiiilii'lil 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test "Equipment. 

R2l/O RM-10 
S-100 ROM, S-100 

RAM & 1/0 RACK MOUNT 
BOARD CARD CAGE 

ECT's R21/0 is an S-100 Bus 1/0 Board with 3 Serial 
1/0 Ports (UART's) , 1 Parallel 110 Port , 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

ECT's RM-1 o is a rack mount 1 O slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"0) , the MB-1 0 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A@ 8V, 1.5A@ ± 16V). $295.00 

Specializing in Quality Microcomputer Hardware 
,,. 	 Industrial •Educational •Small Business •Personal

ELT ELECTRONiC"CDNiRorTECHNDtOGY·;;;1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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Photo 4: The etch side of the k eyboard circuit board, showing the jumper connections 
made necessary by use of the single-sided board . 

to add or change connections easily if 
it is necessary. Wire-wrap also allows 
for a very compact design, which 
helps to cut down the electrical noise 
in the system . You should have 
available an oscilloscope, frequency 
counter, a general-purpose volt-ohm 
milliammeter, a wire-wrap gun, 
30-gauge wire strippers, and a 
quantity of 30-gauge wire \as wel1 as 
the usual pliers, screwdrivers, solder
ing iron, etc). 

A large Vector wire-wrap board 
(#4350) was used for the circuit, but 
several other general-purpose wire
wrap boards could also be used. 
Some individuals may choose one of 
the S-100 type boards, which would 
work just as well. Use one that has 
power and ground planes on it. This 
makes it easy to distribute the power 
supply lines to integrated circuits, 
and provides a good method for in
s talling noise capacitors . 

Glue the integrated-circuit wire
wrap sockets in place with an epoxy
type glue that comes in two com
ponents and must be mixed before 
use. After mixing the adhesive, wait 
until it starts to thicken considerably 
before applying it to the sockets. lf 
the integrated-circuit sockets that you 
use do not have a few small holes in 
the bottom of the plastic body, make 
two or three holes with a 1/16-inch 
drill. This will give the glue 
something to which it can adhere . Do 
not use any of the "super glue" types 
of instant-bonding adhesive, as these 
are very thin and can bleed into the 
integrated-circui t socket , plugging up 
the pin holes and cementing the con
tacts together. An illustration of the 
parts layout is shown in figure 3. 

Following my own pa rticular 
order, I first make all connections to 
the power-supply pins on the in 
tegrated circuits. These connections 
are given in table 1. Connect 5 V to 
the power-supply bus and check out 
the voltage at the proper pins of each 
integrated-circuit socket before in 
s tailing the integrated circuits 
themselves. When you d o apply 
power to the circuit , have an am
meter connected to your power 
supply . High curren t readings are a 
quick indication of serious problems. 
The entire circuit when completed 
should draw about 1.6 A at 5 V. The 
usual precautions against static elec
tricity when handling metal -oxide 
semiconductors (MOS) should be 
observed for the memory circuits, as 

•The 	 port numbers for the 
peripheral circuits have been 
changed. These values are se t at 
the beginning of the video-control 
software . 

Construction 
The order in which the sections of 

this video terminal are built is very 
important. It is most unusual to put 
together a project as complex as this 
without having some sort of pro

blems. Following the order as it is 
given here will help with some debug
ging, and hopefully make things go 
more easily . Do not try to assemble 
everything and then give it the smoke 
test. 

I chose to connect the electronic 
parts by wire-wrapping. With the 
hundreds of connections necessary, it 
is almost impossible to not make a 
few wmng errors the firs t time 
around. Wire-wrapping allows you 
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Hardware: Software: 
256K Byles RAM Winchester Controller DOS 

Parity Checking 
Memory Management 

Dual 8" Floppies 
Multi-User, Multi-Tasking 

Resident Assembler 
Cross Assembler 

Sophisticated Firmware Winchester Option linker 
8 Parallel Ports Bus Adapters Available: Debugger 
8 RS·232 Serial Ports IEEE 488 S-100 Pascal 
Double Density Controller Intel SSSO BASIC 

DEC etc. etc. 

MD68K Single Board Computer $2395 

MiniFrame™with Dual Drives $3995 


By Phone: Call (213) 731-0878 !or VISA, MC and COD.
How To Order: By Mall: Send check or money order. 

l\\ MicroDaSys P.0.fJ O"I JQ27S. , lo~ An~t.'l l!'s , CA •:HMHb IW X. 'J Ill· 12 J · .lJi'~ 
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IBM+CP/M+OSM 

= CPI M Compatible Distributed Processing 
 At last ... the 

Multi-User Computer System 

Type'Yriter Interface! 

Put your computer
in touch with the world. 
AJ makes it possible for only $185 with 
the A 242 acoustic data coupler. 
Experts call it "the best acoustic coupler 
ever made'.' Reliability is phenomenal
hisrorically over 35,000 hours mean time 
between failure! Thousands are in use by 
companies all over the U.S. 

And now, the A 242 from AJ, refur
bished at the factory, can connect to your 
terminal or personal computer, putting you 
in couch with every other compatible 
terminal or computer. If you can telephone 
the site, you can send and receive data. 

Bell 103/ ll3 compatible, the originare
mode A 242 features quartz crystal control, 
RS 232 or TTY terminal interface, and 
operational speeds up co 450 bps. At just 
$l85-about half the original price-ic's a 
tremendous bargain. And you can have 
even greater savings with purchases of 10 or 
more units. 

The A 242 carries our standard 30-day 
parts and labor warranty, and we're offering 
a no-risk, IO-day money-back guarantee'." 

•Dc1 ails on requcSL 

Call toll-free for details: 
(800) 538-9721. 

California residents call : 
(408) 263-8520. 

Pdcc:;o subject 10 change wi thou1 noti ce. 

ANDERSON 
JACOBSON 

OS M Computer Corporation is Introducing a true multi-user, multi 
tasking computer system. 

Hardware features 

1. 	 IBM 3101 lermlnals. 
2. 	 Each user has Its own complete 

system consisting of CPU, 
memory, console , and prlnter(op· 
tional). 

3. 	 Unlike M PIM system I here Is no 
speed degradation as you add 
users. 

4. 	 All users share common data 
base disk slorage and host 
printer. 

5. 	 Users can select either host or 
loca l printer. 

6. 	 Dual floppy and up to 128 mega 
byte hard disk storage. 

7. 	 Up to 128 user lermlnals. 
8. 	 Each user has a hardware CPU 

reset butlon. If any al the users 
"crash" he can reset his CPU 
without affecting other users. 

l===_ ..o.sM···:i~;i~:~:~·······1 

2364 Walsh Ave. 
Santa Clara, CA 95051 (408) 496-6910 D~ater Inquiries Invited ............................................................................................................. 


Software Features 

1. 	 Use of CP/M 2.2 allows any CP/M 
compalible software lo be used. 

2. 	 DPOS/2 multiuser supervisor ex· 
ecutlve 

3. 	 2 file protect modes (In addition 
to CPIM 's) prevent " fatal em· 
brace" and "interleaved update 
sequences". 

4. 	 A'Jlamatlc system prlnler spool· 
Ing. 

5. 	 Messages can be passed among 
users. 

Single user Mainframe (Z80, 64K 
memory, 2 serial 3 parallel 110, 1.2 

M Byte 8 Inch dual disk) . $5, 195.00 
Two user Mainframe . . .. . $7,790.00 
Each additional user (CPU,
64K memory, 110) . ... . ... Sl ,295.00 
IBM 3101 terminal . ....... $1,250.00 
Texas Instrument 820 RO . $1,695.00 
OUM E5145 RO .. . .. . . . •. . $2,550.00 
27 Mega Byte Hard Disk ... $4,995.00 

Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 

The pa ten led· ROI-I / 0 Pak is las t becoming the industry standa1 d 
for typewri ter output. Why? Because: 
1. II 	takes 2 minutes 10 initially insta ll and 5 seconds lo remove or 

rep lace. 
2. You do nor have lo modify your typewriter. All factory warranties 

and main tenance agreemenls on your lypewriter wil l be honored. 
3. You can use ii w ith all powered carriage relu rn typewri ters lhat 

have U.S. keyboard Our Model t works wilh all non Setectrics and 
our Model II works with Seleclrics. Conversio~ between models 
takes 2 minutes and the kit (26 plungers) is available for a nominal 
charge. 

4. You 	don 'I have to lug around a bu lky printer when you trave l. If 
there is a typewriter at your des linal ion, you can install lhe tight 
(3 tbs .) t I O Pak in just 2 minutes. 

5. Same in terface for TRS·BO. Apple and GPIB. Centron ics and Pet 
compatib le interfaces are availab le In th ird quarter 1980. Elec tr ic 
pen cit a val labte. 
Delivery: stock to 2 weeks. Price: $499.00, FOB Rochester, Do-

See your local d istributor or call Bob Giese, 716 385-4336. We have 
lhe only "clean" approach to !he typewriter /p rinter market. 

ROCHESTER DATA 
3100 Monroe Avenu e. Rochester. New York 14618 Lncorp orate ct 
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well as all of the 8000-series Intel 
circuits. 

Next, make a photocopy of the en
tire schematic diagram. As you begin 
to wrap connections, use a red pen to 
trace each connection made on the 
schematic. This simple method 
eliminates the need for a wiring table, 
but establishes a complete bookkeep
ing system that indicates which con
nections are installed or incomplete. 

1t is helpful to use as many different 
colors of wire as possible. The ad
dress bus can be done in one color, 
the data bus in another, power
supply lines can be red for +5 V and 
black for ground , and so forth. This 
is a great help when you have to trace 
down wires to check connections . 
Take the time to cut each wire to the 
exact length needed . Do not make 
wires any longer than necessary . 
Route wires neatly in between the 
wire-wrap sockets, and try to keep 
the interior portion of the socket area 
free from bundles of wires. A neat 
board is much easier to troubleshoot 
than the "rat's nest" variety. 

The few resistors and capacitors 
that are needed can be mounted on 

one 16-pin and one 24-pin header 
plug. The 22 .68 MHz crystal and 
2N3710 transistor can also be 
mounted on the 24-pin header plug. 
The 6.144 MHz crystal with its two 
20 pF capacitors is mounted next to 
the 8085 with Vector T-49 Klipwrap 
pins. 

Getting the 8085 

Microprocessor Operating 


The first integrated circuits to in
stall are the 8085 (]Cl), 8212 (1C2, 
low address latch for the 8085), 
74LS257 (IC28}, 8131 (IC35}, 2716 
(IC34), 8251 (IC7}, 74LS138 (IC18, 
peripheral decoder) , 7490 (IC16}, 
7493 (IC17), the eight-position DIP 
switch, and ICll (the 7400 NANO 
package that contains a gate to buffer 
the clock output of the 8085) . All of 
the connections should be made to 
these devices. Program the 2716 read
only memory with the 22-byte 
checkout program that is given in 
listing 1. Temporarily ground the 
HOLD input to the 8085 (pin 39) and 
three of the inputs that are normally 
driven by the AEN output (pin 9) of 
the 8257. These inputs are at pin 4 of 

IBJ~~[IB[illlliJ~TI SOFTWARE 

PS.-We want to be your software source.Give us the op~rtunity to beat any nationally advertised pricei 

CP/M~ DISK GAAHAM·OOAIANI

WITH MANUAL !!General Ledger . . . S793/S35 OSBORNEU MANUAl ONLY !IAccts Receivable .. ' $793/ $35 ff General Ledger . . . S 59/S20 !IAccts Payable . S793/ S35!!Acct Rec/Acct Pay .. s 59/ S20 !!Payroll . $493/$35 

• Payroll w/Cost .. S 5g/ S20 ;i Inventory . ' $493/$35 Buy 2 get 1 lree .... S118/ S57 l!Cash Register . .. $493/$35 All 3andCBASIC2 . S 199/ 571 !!Apartment Mgt. ' $493/$35 
MICROSOFT 11 Job Costing . . S793/S35 
Basic.SO $2841$25 
Basic Compiler .. S324/ S25 PEACHTREE·u 
Fortran-BO. . S384/ S25 :!:General Ledger .. ' $449/ $35 

:t:Accls Receivable . ' $4491535 STRUCTURED SYSTEMS :t:Accts Payable $449/ $35 
11General Ledger . . S747 / S25 :I: Payroll S449/ S35
ffAccis Receivable . S747 / S25 tlnvenlory ' $499/ $35 
;:Accls Payable . S747/ S25 :!=Property Mgl.. .. . S699/ S35 
;; Payroll .... . S747/ S25 tMailing Address . ' $399/ 535 
11 Inventory Control. .. S447 /S25 
ff Analyst. . . $197/ 515 WHITESMITH 
#Letterighl. . $ 1671$25 • ..C.. Compiler .. S600/ S30 
;:NAO... .. . s 87/ $20 ·Pascal (incl ..C'") 5750/ 545 

OSORT $ 87/ $20 

MICROPRO Tiny ·c · . '. ' s 69/ $40 

Word·Slar . S349/ S40 CBASIC·2 .. . . . . $ 891515 

Word-Siar Pascal/Z (Ver 3) .. . 5369/ $35 

/Mail-Merge . 5489/ $65 Pascal/MT (Ver 3) . S229/ S30 

DalaStar. . S329/ S35 Magic wand .. . $299/ $45 

'M>rd·Masler .... . s 119/$25 CBS . S279/ S45 


Pearl (level 11. . ... s 99 

Pearl(level2) . . . $299 

Pearl(level3) . . ... $549 


MICAO·AP 
#Selector lll-C2 .. . . . S2691S20 
11Glector.. . . 52491525 
s.Basic Comp.ile.r . 52291525 


DIGITAL RESEARCH 

CP/M " 2.2Northstar. $149/ 525 

CP1M· 22Cromemco. 5189/ 525 


APPLE II® 
MICROSOFT 
Soltcard iCP/ MJ ... 5292 

PERSONAL SOF1WARE 

Visicaic · ... ' .. 5122 

CCA Dara Mgr . . . . ' 5 86 

Desktop/Plan .. .. S 86 


TRS-80®MODEL II 

CP/M 2.2 . . '' $149 

TRS-sowMODEL I 

CP/M 14..... ... 5129 

CCA Data Mgr. .. . $ 68 


CP/ M users: specify disk syslems and formals. Most formats available. 

VISA • MASTERCHARGE 

ORDERS ONLY-CALL TOLL FREE 


1-800-854-2003 ext. 823 •Calif. 1·800-522-1500 ext. 823 

Add 52 50 postage and handhng per each 11em. Caltforma residents add 6% sales lax. Allow 2 weeks on checks. C.0 .D. ok. 


Forinlormahonwnteorcall THE DISCOUNT SOFTWARE GROUP 

1610 Argyle Ave .. Bldg. 102 • Los Angeles. CA 90028 • (213) 665-8280 


Pnces subject to change without notice. All Items subject to availability. 

• -Speoc1al Bonus W11h order ii-Requires CBASIC·~ t -ReQulres; mlcrosofl BASIC • - Mlgs. T1adema11it t:i. - SuppJled ln source code 
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IC18 (the 74LS138 peripheral 
decoder), pin 1 of IC2 (the 8212 latch 
that holds the low address lines from 
the 8085), and pin 15 of 1C28 (the 
74LS257) . 

After you reset the 8085 

microprocessor, the simple test pro

gram should send out continuous 

ASCII "U" characters from the 8251 

transmitter data output (pin 19). 

With the 300 bps switch closed, pin 

19 of the 8251 should produce a 

square wave at 150 Hz, which is 300 

bps. The IOW line (pin 12 of the 

74LS257) should show 30 Hz on a fre

que~counter. The negative pulses 

on IOW are very narrow and may 

not show up on an inexpensive 

oscilloscope. If you have these signals 

present, your 8085 microprocessor 

and its associated circuitry are work

ing correctly. 


Do not go beyond this point in con
struction until your 8085 

microprocessor is functioning cor
rectly. If you have problems, check 
the following items. Make sure that 
the clock output of the 8085 is 3.072 
MHz, and that this signal is getting to 

Te.xi continued on page 224 


Number Type +5 v GND 

IC1 8085 40 20 

IC2 8212 24 12 

IC3 8212 24 12 

IC4 8212 24 12 

IC5 8212 24 12 

IC6 8224 16 8 

IC? 8251 26 4 

IC8 8257 31 20 

IC9 8275 40 20 

IC10 8279 40 20 

IC11 7400 14 7 

IC12 7400 14 7 

IC13 7401 14 7 

IC14 7410 14 7 

IC15 7474 14 7 

IC16 7490 5 10 

IC17 7493 5 10 

IC18 74LS138 16 8 

IC1 9 74LS138 16 8 

IC20 74LS138 16 8 

IC21 74163 16 8 

IC22 74166 16 8 

IC23 74175 16 8 

IC24 74175 16 8 

IC25 74175 16 8 

IC26 74175 16 8 

IC27 74175 16 8 

IC28 74LS257 16 8 

IC29 2114 18 9 

IC30 2114 18 9 

IC31 2114 18 9 

IC32 2114 18 9 

IC33 2513 24 10 

IC34 2716 24 12 

IC35 8131 16 8 


Table 1: Power connections for the in
tegrated circuits in the schematic 
diagram of figure 1. 

http:Basic.SO


Personal Timeshare Network 
and the Star Modem 
Now Available for Pet IEEE 
and RS232C Ports 

Now for the first time ever you 
can get the Star Modem by Livermore 
and the nation's most sophisticated new 
time sharing service, Compuserve, in an 
introductory package at an unbelievable 
pnce. 

ports. An 
exclusive triple 
seal within the cups 
locks your phone into 
the acoustic chamber with 
a vacuum seal to prevent 

10 ' cables are 
available for $24. 95 

(order product #280). 
Quantities are limited so order 

today . Charge customers, to order only , 
call our toll free number 24 hours a day 

Cl",,,., 00 '"'tiisc/3 
MART, INC. 
DO IT YOURSELF 

LOW-LOW PRICES 

ANADEX PAINTER, DP-8000 ...... . ... $ 825.00 
ANADEX PRINTER, DP-9500 . . . . . . . . . . 1,425.00 
BASE II Printer (complete with options) 645.00 
CENTRONICS 730 Matrix Printer . . . . . . 745.00 

(with 4 free zip pack) 
HAZEL TINE 1520 .. . . ... . .... . .. . . . . . 1,319.00 
NEC Spinwriter 5510 (RO) . . . ... . ... . . 2,643.00 
SOROC IQ 120 ... . ... . ............. . 750.00 
SOROC IQ 140 Assembled . ..... . .. . . 1,225.00 
Tl 810 Basic (upper & lower case) .. ... . 1,669.00 
Tl 994 Personal Computer .... . . ... . . . 1,150.00 
LA 34 DEC Writer Teleprinter . ..... . . . . 1,195.00 

CARTRIDGES • DISKETTES • MAG TAPE • ACCESSORIES 

ADOS, CENTRONICS, HAZELTINE, IMSAI, LEAR SIEGLER, 


TECHTRAN, Tl, VECTOR GRAPHICS ANO OTHERS 


STORE HOURS : 9 A.M . - 5 :30 P.M. Mon . through Fri. 

Call or write for quotes or information. 
Circle 129 on inquiry card. 

1840 LINCOLN BLVD., Disc/3 SANTA MONICA, CA 90404 
(213) 450-5911MART, INC. 

Introdneing the Ultimate 

The world's most popular microcomputer, with 16K of 
memory and Level I I basic for only $685 . complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswlthVlsaorMasterCharge. 
(Shipping costs added to charge orders). 
Disk drives, printers, 

Write 

Shown 11 Level I. 
Le-..1 II lncludu 
Alphonu.,.~c keypod. 

peripherals, software 
and games • • . you 
name It, we've got It 
(Both Radio Shack & 
other brands). 
or call for our 
complete price list. 

C&S 
ELECTRONICS MART 

Lid. 

32E.MalnStreeteMllanMlchlgan48160e(313)(39-1400 

Imagine access to an ever 
increasing world of database, investment, 
financial, and Wall Street information, a 
daily newspaper , plus U.P.I. and A.P. 
news, and games. Plus electronic mail 
which allows instant personal message 
transmission to users nationwide from a 
proven industrial timesharing network. A 
tremendous capability increase for just $5 
'Per hou.r of usage. 

The Star Modem, the market's 
most sophisticated acoustic coupler, is 
compatible with standard RS232C 

Circle 164 on inquiry card. 

distortion. Includes full answer, originate 
and test modes with full and half 
duplex operation. Quality guaranteed as 
proven by Livermore's unequalled 

· two year warranty . 
DWS marketing international, a 

leader in electronic marketing since 1975, 
now offers this introductory package of 
the Star Modem, adaptor and the 
Compuserve hookup, (order product 
#320), for only $189. 95. Star IEEE 
modem, adaptor and hookup, (order 
product #330), only $269. 95 . Optional 

or send your check but please allow time 
for checks to clear. VISA, 
Mastercharge or American Express 
cards are accepted. Add $5 .00 for 
insured postage and handling. California 
residents add 6% sales tax . 

(800) 854-3831 <~~>c;~;;;51 

Dwsmarketing 
internot1ono1 

350-A F'ischer A venue. Dcpl. 99 
Co,1. Mesa, Ca~lornia 92626 
For dealer lnquiricg or product information c.all 
(714) 540-4549. (.., IJWS m~Lo•~• '"''"''';...11960 
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Buy By Mail 
and Save! 

11\/TERTEC SuperBrain 32K . $2495 
64K RAM , List $3345 .... ..... $2695 
64K Quad , List $3995 .... .. . . . $3395 

NORTH STAR Horizon I® 
16K D.D. Kit . .... .. . . ... . . .. $1259 
32K D.D. Kit ..... . . . . .... ... $1579 
32K Assembled, List $2695 . . .. $2149 

Horizon 2 32K DD, Assm., $3095 $2439 
32K QD, Assm. , List $3595 . . .. $2859 

CROMEMCO Z-2, List $995 ... $ 829 
System 2, 64K, List $3990 ..... $3179 
System 3, 64K, List $6990 ..... $5479 

ATARI® 400, List $630 ....... $ 489 
800, List $1080 ... . .... ...... $ 839 

Tl -99/ 4, List $1 150 .. .... . ..... $ 985 

DISK SYSTEMS 
THINKER TOYS® Discus 20 . $ 939 

Dual Discus 2D .............. $1559 
Discus 2+ 2, List $1 549 ... . . .. $1288 

PRINTERS & TERMINALS 

PAPER TIGER IDS-440 .. . .. . . $ 849 

with Graphics Ootion ...... .. . $ 949 


CENTRONICS 730-1, List $995 . $ 639 

737, List $995 . . . . . . . . . . . . . . $ 849 


T.I. 810 .. .... .... . . . ... ..... $1575 

INTERTUBE II, List $995 . . .... $ 729 
PERKIN-ELMER Bantam 550 .. $ 789 
TELEVIDEO 912C . .. .. ....... . $779 
920C ............ . . ..... . ... $ 839 

HAZELTINE 1420 . .. . . ..... .. $ 839 
1500 .. ......... ... . ........ $ 879 

SOROC 120 ..... ..... ....... $ 745 

FLOPPY DISKS SPECIAL 
5 %" Boxof 10 ONLY$29.95 

!specify TRS -80. North Star. SuperBrain, etc.) 

Most 1\!ms 1n stock for 1mmed1ate dehmy, F•ttc:rr sealed cartons, 
wtfutl faclory wairranty. NYS resldenls add appropnate salts tu. 
PrOCM do no! include sh1pprng. VISA ond Moslet Cha11e add l t.. 
CO.D. 0<ders requore15'\ deDOS•l Prrces sub1ect to change without 
nohce. 

Computers 

Wholesale 


P.O. Box 144 Camillus, NY 1303 1 

:£' (315) 472-2582 

listing 1: A test program for the 8085 microprocessor section of the video ter
minal. This should be programmed into the 2716 read-only memory. When the 
checkout terminal is connected using the temporary interface shown in figu re 2 
and the 8085 is reset, this program should cause the ASCII character "U" to tre 
printed continuously on the checkout terminal. 

; '11 S T ~ ·1,. ( )l ·;~·A 11 I Hlf\ ,.,... , 
()00 1 l' '. NCTI E'n!J 
000 0 l ' NIN rrn 1 0 
0000 CNOUI ['Oil ( \ 

TNlTf'AL l'/F fl : ''> I 

()000 3E7 B M\.il A r 01£t H 
000 2 [1301 rn 11 CN• ii 
0004 ~F.27 MIJT 1~, 0 ' ' 7 H 
OOO t1 fl~Ol 1•11'1 CNr: ·1L 

OOOR flROl I OOP: IN O:Nt" 'll ; INF'lll ~HA fll S 
OOOA 1:1.0 1 ANT I ;MA'.:\ ~ lh' E'A fl Y rt r 1 

oooc CAO ROO , ) / 1nrw ; 1 no"· r ,- Nll T l~' FH ll f 

OOOF 3F~~5 MV T A • O:'i:"i H ; 1 llAf• A I FTTFfi· .". 
0011 [13()0 nuT 1~ Nn1n HiFNn mrr rnoh R : >c1 I 

OOL3 CCIO~I O() . IMP 1nnF· ;1nnP ArJ!I ">F Nl'I j-J~ X I •1.1 • 

NO PROGRA M ERRO RR 
1 

808() MACRO ASSF HBI F R · VFR ~ . o ERRnRs () F'A GF "' 

SYMf11'11 11\hl " 

* 01 

A 000 7 fl l)O t l\1 f. p\)0 1 U Jr:T I 0()•-1I 
r: NtN ()()()0 * CNf'llll 1)()()(1 [I 001)""1 I 1)IJ. i ~. 

H 0004 I , ·,or· ~· I ll•lF' 1)i)i)f< 

PS W 0006 SF' ()()()(, 

I i: r: RT71'ffl 
: I r0 ()0000() .ff7Ftfl ~Hl 1 .IF ~"lfl \{) 1 life () 11- t .1) I A•lHO• • •fc, : 
: 01>00 t ooo",";ri:1oor: .1ouooF7 
:000000 0 000 
$ 

CURRENT LOOP 
OUTPUT 

2N3710 

IC7 
825 1 

+5V 

CURRENT LOOP 
INPUT 

Figure 2: Schematic diagram of the temporary interface for connecting the checkout 
terminal to the new terminal for debugging. 
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779 UPPER CASE/lower case 

"Conversion Kit I" 


Expand the capabilities of your 779 line printer to 

include word processing!! Available to all Centronics 

779/TRS BO Printer I owners is the option of lower 

case and changing slash ozero to standard o.No etch 

cuts or soldering needed. Installs in minutes with a 

screwdriver. No program modification or additional 

interface is required. Price $125.00 


Motor control ''CONVERSION KIT II" 

FOR ALL CENTRONICS 779/TRS BO PRINTER I UNE PRINTERS!! 
our "Conversion Kit II" Motor Controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 I TRS BO line printer 
motor! No soldering, software or hardware changes 
needed. Installs easily. Price $95.00 

SAVE! Buy service Technologies "Conversion Kit I" 
and "Conversion Kit II" together for the single price 
of $199.00 
To order, please send check or money order in the 
proper amount to: . f . rr /, / . j,

Uervtce J ee noto91ea, nc. 

@ 32 Nightingale Rd. 
Nashua, N.H. 03062 
(603) 883·5369 

Visa and Master Charge accepted <please include 
signature, expiration date and phone number> 

service Technologies will pay all shipping and 
handling. 

ASI INTEGRATED BUSINESS 

SOFTWARE 


************************** 
RECEIVABLES ORDER ENTRY 

PAYABLES INVENTORY 

PAYROLL JOB COSTING 

GENERAL LEDGER 


**************************** 

PLUS TECHNICAL SUPPORT 

FOR END USERS AND DISTRIBUTORS 


Available for 8080/Z80 CP/M systems on 8" 
diskettes and Northstar compatible 5 %" 

diskettes . Runs on Cromenco-Z2H hard disk 
system . 

ARKANSAS 8901 Kanis Rd . 
Suite 206 

SYSTEMS Little Rock , AR 72205 
(501) 227-8471 

/NC. 

~ Produced and widely used in England and U.S.A. 

COMPLETE BUSINESS PACKAGE 

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 


PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 

Approximately 60·100 entries/Inputs require only 2·4 hours weekly and your entire business is under control. 


PROGRAMS ARE INTEGRATED· SELECT FUNCTION BY NUMBER· 

01 =ENTER NAMES/ADDRESS, ETC 13= PRINT CUSTOMER STATEMENTS 
02 =ENTER/PRINT INVOICES 14= PRINT SUPPLIER STATEMENTS 
03= ENTER PURCHASES 15= PRINT AGENT STATEMENTS 
04 =ENTER AJC RECEIVABLES 16= PRINT TAX STATEMENTS 
05 = ENTER AJC PAYABLES 17 = PRINT WEEK/MONTH SALES 
06 = ENTERIUPDA TE INVENTORY 18 =PRINT WEEK/MONTH PURCHASES 
07 = ENTER/UPDATE ORDERS 19 =PRINT YEAR AUDIT 
08= ENTER/U PDATE BANKS 20 = PRINT PROFIT/LOSS ACCOUNT 
09= EXAMINE/MONITOR SALES LEDGER 21 = UPDATE END MONTH FILES MAINTENANCE 
10= EXAMINE/MONITOR PURCHASE LEDGER 22= PRINT CASH FLOW FORECAST 
11 =EXAMINE/MONITOR (INCOMPLETE RECORDS) 23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12= EXAMINE PRODUCT SALES 24 = RETURN TO BASIC 

WHICH ONE? (ENTER 1·24) 
01 sue. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 

05 = PRINT (1 ,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 

All programs In BASIC for CP/M. PET. 6800 

G. W. COMPUTERS L.TD, the producers of this beautiful package in U.K. 

WE EXPORT TO ALL COUNTRIES: CALLERS BY APPOINTMENT ONLY CONTACT TONY WINTER 01 -636-8210 
BARCLAYCARD ACCEPTED 89 Bedford Court Mansions BARCLAYCARD ACCEPTED 

CBM APPROVED Bedford Avenue CBM APPROVED 
London WC1 , U.K. 

CPIM Ver. 9.00 Is one 16 K core program CPIM Ver. 9.00 Is one 16 K core program 
using random access releasing both drives for using random access releasing both drives for 

dala storage, and 250 word vocabulary Is data storage, and 250 word vocabulary Is 
translatable In any loreign lantiuage. translatable In any foreign language. 

PRICES: Programs 1 ·23 EXC (19,20,22,23) £475 £575 Stock Integrated Option + £100 Bank Integrated Option + £100 
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24 -PIN 
DIP PLUG TO['.'.] G KEYBOARD 

CRYSTAL"\ 

RESISTORS 
a 
CAPACITORS 

rn I 

8-DIP
7401 SWITCHES 

8251 

8224 

174LS138 

2114 

I I 2114 

8279 

8257 

I I 7493 

1~~T l~iTI 7490 

7400 I I 7410 

I I 7474 I I 2114 

I74LS138 I 2114 

I I 74166 I74LS138 I 

G 
8085 

G 
I 

CRYSTAL 

D 
7400 

74175 

I I 745163 

I I 74175 

I74LS257 I G
I I 8131 

G 
74175 I I 74175 I I 74175 

8275 

Figure 3: Diagram of the parts layout on the component side of the main circuit board of the video terminal. A type 4350 Vector w ire
wrap board was used. 

Photo 5: An example of the display pro
duced on tl1e surplus Motorola v ideo 
monitor. 
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Text continued from page 220: 

pin 20 of the 8251. Check the TxC 
and RxC inputs of the 8251 (pins 9 
and 25). The frequency on these in
puts should be sixty-four times the 
desired data rate (ie: for 300 bps it 
should be 19,200 Hz). If this frequen
cy is not correct, check the connec
tions on the 7490 and 7493, as well as 
the data rate switch. The ALE line 
(pin 30 on the 8085) should have a 
frequency of about 650.8 kHz on it. 
There should be no activity on the 
MEMW line (pin 9 of the 74LS257) . 
The IOR line (pin 7 of the 74LS257) 
should have a frequency of about 
92 .2 kHz. The frequencies listed 
above should all be read with a fre
quency counter that uses a full 
1-second count period, since the 
pulses on many of these lines do not 
have a constant duty cycle. 
Erroneous readings can result from 
count periods shorter than one 

second. 
Until next month's BYTE arrives, 

you will have plenty of time to check 
the construction of this portion of the 
circuit. Then, in Part 2, we can pro
ceed with the rest of the project.• 

Portions of this article are copyright by 
Intel Corporation. and used by per
mission. 
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CATCH THE 
5·100 INC. ~0W.,.rJi 
BUS! 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

Tarbell Double Density Disk Controller 
A&T 495 .00 399.00 

S. D. Systems SBC-100 Single Board 
Computer Kit 295 .oo ·252.00 

Godbout 	Econoram XIII - 16K 
Expandable to 32K Static Ram Unkit 349.00 298 .00 

lntertec " Super Brain " w/64K . 2 
Double Density Drives . CP/M etc . 3,345.00 2.675 .00 

North Sta r Z-80A CPU - ZPB-A A& T 299 .00 255 .00 

'I ncluded free with every S.D Systems Board 

is an add1tmnal S25 00 manutacturers rebate coupon 


Sub1ec1 to Available Ouant111es • Prices Quoted Inc lude Cash Discounts 

Shipping & Insurance E~tra . 


We carry all major lines such as 

S.D. Systems , Cromemco , Ithaca lntersystems , North Star. 


Sanyo , ECT, TEI, Godbout , Thinker Toys , Hazeltine , IMC 

For a special cash price . telephone us. 


sus .. _.. _. S-~ DD~ •nc.Hours: 
Mon.-Fn . Address . ... . 7 White Place 

10 A.M.-6 P.M Clark, N.J. 07066 
Interface ... . 201-382-1318 

\\ 	 " 
THE MAGAZINE FOR COMPUTERISTS 

AT LAST!! A MAGAZINE FOR LOVERS OF BASIC! 
Advertisers: T he first time you advertise 

e NEW PRODUCTS 	 in BASIC, it's free! Write for details·-----------------------YES , I LOVE BASIC!e GAMES 
- START MY SUBSCRIPTION WITH 

THE OCT. 1980 PREMIER ISSUE e BUSINESS 
I ENC LOSE $20.00 FOR 12 ISSUES 

e CLASSIFIED BASIC-. 	 g~ MAGAZINE 

e SCI ENCE ~ 


P.O . BOX 42 SOUTH RIVER, NEW JERSEY 08882 

e PERSONAL FINANCES ~<v 
(J~ N;unt 	 (PICOltl'rlnt) 

+++AND MORE! ~v;, 

~ 


Clly/Siatt/Zlp I may cancel my subscription any time and receive a refund 
A DIVISION OF SAFETY-SWEET, INC . for the unused balance. 
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Lifelines from Lifeboat 

The primary objective of 
Lifelines is to keep readers 
informed of the current 
status of all CP / M-
compatible software. Issues 
include statistics on the wide 
variety of CP/ M-compatible 
software products 
distributed by Lifeboat 
Associates . In addition there 
will be three sections dealing 
with changes, bugs, and 
new products. Letters from 
users are featured. The 
newsletter recently published 
a Pascal review and an arti
cle on undocumented 280 
op codes. The subscription 
rate is $18 for twelve issues 
in the US, Canada and Mex
ico. Elsewhere the rate is 
$40. Write Lifelines, 1651 
Third Ave, New York NY 
10028. 

Thompson, Rm 2C423, Bell 
Telephone Labs, Murray 
Hill NJ 07974. Editorial 
material for the newsletter 
should be sent to B Mitt-
man, ICCA Newsletter, 
Vogelback Computing 
Center, Northwestern Uni
versity, Evanston IL 60201. 
Membership dues are $10. 
Back issues of the newsletter 
are $2 for a set of three. 

Another Club in Florida 

The Level II Club is an 
organization where TRS-80 
owners can exchange soft
ware. The group has a large 
program library and will 
soon offer an ads section 
and programming contests . 
There are no membership 
fees . For more information, 
write Level II Club, 3713 
Bay-to-Bay Blvd. Tampa FL 
33609. 

FORTH Dimensions is free 
when you join the FORTH 
Interest Group for $12 per 
year in the US, or $15 
overseas. Contact the group 
by writing, FORTH Interest 
Group, POB 1105, San 
Carlos CA 94070. 

bibliography, a comparison 
of Rational Data Systems' 
(RDS) Pascal to competitive 
products, and a section on 
matters of programming 
style. Free subscriptions to 
RDS's Pascal Newsletter and 
a product brochure are 
available by writing or call
ing Rational Data Systems, 
245 W 55th St, New York 
NY 10019, (212) 757-0011. 

International Apple Core 

The International Apple 
Core (IAC) is a nonprofit in
dependent organization that 
will act as the parent 
organization for local Apple 
computer groups. Member
ship is not open to in
dividuals, although they 
may subscribe to the IAC's 
quarterly publication. The 
organization will offer infor
mation on hardware, soft
ware, application notes, and 
programming tips to 
member groups. The !AC 
will also make its library ac
cessible to member groups. 
For more information, 
Apple user groups can con
tact the International Apple 
Core, POB 976, Daly City 
CA 94017. 

Free Pascal Newsletter 

A Computer Group in 
Amarillo 

The High Plains TRS-80 
Users Group of Amarillo, 
Texas, meets the second and 
fourth Tuesdays of every 
month at the downtown 
branch of the Amarillo 
Public Library on 413 E 4th 
St, from 7 to 9 PM. The 
annual dues are $15. For in
formation , write High Plains 
TRS-80 Users Group, POB 
30545, Amarillo TX 79120.

International Computer 
Chess Association Shifts 

Headquarters 

In order to handle the 
growing membership more 
effectively. the headquarters 
for the International Com
puter Chess Association 
(ICCA) has been transferred 

FORTH Interest Group 

The FORTH Interest 
Group meets on the fourth 
Saturday of each month in 
the Special Events Room of 
Liberty House Department 
Store, Southland Shopping 

TBUG-80 in Florida 

This group in Tampa Bay, 
Florida, supports the use of 
the TRS-80 for games and 
business applications . 
Tutorial sessions at the 
meetings cover everything The Pascal Newsletter has 

from Northwestern Univer- Center, Highway 17 at Win- articles of general interest to from the proper operation 
sity in Evanston, Illinois, to ton Ave, Hayward, Califor computer enthusiasts, such of the hardware to disk-
Bell Telephone Laboratories nia . The group also as Pascal standards and pro- based programming tech-
in Murray Hill, New Jersey . publishes a newsletter, gramming techniques . Re niques. The club's newsletter 
All inquiries and member- FORTH Dimensions. cent newsletter articles have contains program notes, 
ship applications should be Editorial material is always included a history of Pascal reviews of products for the 
sent to ICCA, cl o of Ken welcome. A subscription to compilers, a Pascal TRS-80, and letters of 

AIM 65 
AIM 65 ls fully assembled, tested and warranted. With the addition of a low cost, read i ly available power 
supply, it's ready to start work ing for you. It has an addressing capabil ity up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. 
• Thermal Printer • Bullt·ln Expansion Capability 
• Full-Size Alphanumeric Keyboard • TTY and Audio Cassette Interfaces 
• True Alphanumeric Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

PRICE: $389.00 
Plus $4.00 UPS (shipped in U.S. must give street address}, $10 parcel post to APO's, FPO's, Alaska, 
Hawaii ,Canada, $25 air mall to all other countries 
We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mall ing list, or U.S. residents send $1 .00 (Internat ional send $3.00 U.S.) for airmail del ivery of our 
complete catalog. 

PRICE: $139.00 j~ EN~ ~0 ~. ~' ~, I, ~ ESWe also carry the SYM·1 
Microcomputer with manuals $229.00 

2967 W. Fairmount Avenue • Phoenix, AZ 85017 • (602) 265-7564 
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TOLL FREE ORDERING 

Fullerton, Calif . 92633 
(714) 739-4701 (800) 854-6003 

SOFTWARE 

WANTED 


If you are an 
NORTHSTAR THINKER TOYS inventive programmer HRZ·1·32K·D ............. 2100 
 DISCUS 2 + 2 ............. 1265 

HRZ·2·32K·O ...... .. .. . .. 2400 
 DISCUS 20 ... . . .. ...... . . . 980 

HRZ·2·32K·O ............. 2800 
 DISCUS M26 HARO DISC ... 4095
and could use 
HARO DISC SYSTEM ...... 3950 


SOLIDSTATEMUSIC Kit Assm 
DYNA BYTE SB1 SYNTHESIZER . . .. 161 227
an extra income, DB811 48K .. ... •.•....... 2395 
 VB1BVIOEO ... . . . ... 125 170 

DB 812 48K . ... .. ... . ..... 3900 
 CB2Z80CPU .. ... . ... 168 220 

08814 .......... . •....... 3030
please call: MEASUREMENT SYSTEMS 32M PHOENIX ......•..•. 11800 


OM 320032K 250ns .... ..... 500 

TERMINALS 
 OM640064K250ns . . . , ... . . 640 

TELEVIDE0912 .....•. .. .... 775 
 OMB3200 .................650 

TELEVIOE0920 ....••...... 835


(213) 894-9154 

SOFTWARE-DISCS- MISC 

SOR0010·120 ........ .... 740 

CPM·2 ... .. . .............. 150 


PRINTERS 
 WOROSTAR ...... . ........ 350 

NEC5510 .... . . ...... .... 2700 


Wearc interested in 
GRAHAM-DORIAN .....•. CALL 

NEC 5520 ........ . . ...... 2975
Camcs and Business software. STRUCTURED SYSTEMS .. CALL 

Tl-820 .. ' ...... . . ........ 1580 
 VERBATIM 5 (10) . . . ....... 28 

ANAOEX . ..... . . .•........ 795 
 VERBATIM 8 (10) ..........35


Roy:1lty or Cash-out basis. BASE2 .................•.600 
 ATARI .................. CALL 
EPSON •. , ...... . .. . .... CALL Tl99·4 .. .. . ..... .... ... . CALL 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE DATASOFT 
Automated Equipment Inc. 16606 Schoenborn St. 

Sepulveda. Ca. '91,1-l.1 4341 W. Commonwealth Ave Suite D 

Finally , a company specializing in software for the APPLE J[ or l [Plus and only APPLES! All your software 
shopping can now be done under ONE ROOF at TREMENDOUS SAVINGS ! Because we sell software and 
only software, we receive discounts from ALL major Suppliers, such as: 

HAYDEN CREATIVE COMPUTING PERSONAL SOFTWARE 
PROGRAMMA MICROSOFT and MANY OTHERS 

and WE CAN PASS THESE SAVINGS ONTO YOU, the APPLE USER! 
If you are tired of page thumbing looking for APPLE programs, and want the best prices on All programs 

written for the APPLE, send for our FREE 40-page catalog and a $1 coupon good towards your first order or 
call us for our price on any APPLE program written and order by phone. M/C, VISA, BankAmericard ac 
cepted. 

IF WE HAVEN'T GOT IT, IT HASN'T BEEN WRITTEN!! ' Trademark ofAPPLE Compu/ets lnc 

NEW PRODUCTS Software Concepts Hours: 
10AM·9PM Weekdays Lo-Res Graph ics Pads $ 1.75/ea. 948 Danvers Ave., Westerville, OH 43081 
 12Noon·5PM Saturdays Verbat im 5" Diskettes $ 2.65/ea.(Quan 1)Closed Sundays(614) 882-8007 
 CASTLE ADVENTURE! $17.95/disk 

Circle 175 on inquiry card. DYTE August 1980 Z27 



----

Circle 176 on Inquiry card. 

= 
FREE 
COMPUTER 

FORMS KIT 


EACH KIT CONTAINS: 
Samples, Prices, Order Form, 
4 Checks, 2 Statements, 2 Invoices, 
Programming Guides. 

We specialize in small quantities, low prices. 
500 CHECKS ONLY $29.95 

__,__ \o -- ~ t.111 ' 0 

o 

\: 
:o 
\o 
~o 

- • 0 

. o 
I:o 

- · 0' 
-=:::..----~:- - -\ 0---~---
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L .... .... ......_ _.,,..,.......,.......,.===~• o 

SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
1 +800-225-9540 

FAST SERVICE - II ls our policy to ship within 6 working 
days following our receipt of your order. CODE 459 

Nome _________________ 

Address _ ______________ _ 

Ci~-----------------

Stole . Zip ------- --- ---- 

NEW ENGLAND BUSINESS SERVICE, INC. 
- ---GROTON, MASS. 01450 _ __.... 

228 August 1980 © BYTE Publication• Inc 

general interest from 
members . For information 
on subscribing to the 
newsletter, joining the club, 
or learning about its elec
tronic mail system, write to 
the Tampa Bay TRS-80 
Users Group, T-BUG 80 
Newsletter, POB 247. 
Tampa FL 33602. 

Apple for the Teacher 

Apple for the Teacher is 
a user group with emphasis 
on the educational uses of 
the Apple computer. Its 
newsletter features reviews 
of educational software, plus 
current information on 
educational computer grants 
and research . The group 
operates the national 
computer-aided instruction 
library for the Apple and is 
receiving donations from 
throughout the world . Con
tact Apple for the Teacher, 
5848 Riddio St, Citrus 
Heights CA 95610. 

Computer Society in 

Washington 


The Whidbey Island Com
puter Society (WICS) is 
dedicated to promoting 
education and fellowship in 
the realm of home com
puting. The only require
ment for membership is an 
interest in the field of 
microcomputing. The group 
currently has an AIM-65, 
Apple II , Heathkit HS, 
TRS-80, Exidy Sorcerer, and 
a Z80 homebrew system. 
WlCS meets monthly on the 
second and fourth Saturday. 
For further information, 
contact Dee Minter, 1616 
Larch Dr, Oak Harbor WA 
98277, (206) 675-7964. 

Gosub- TRS-80 Users 

Group 


Gosub TRS-80 Users 
Group was formed to pro
vide TRS-80 users with a 
place to exchange ideas, in
formation, and other 
computer-related material. 
The group meets on the 
third Sunday of each month 
in the computer room at the 
Camar Corporation, 186 

Prescott St, Worcester, 
Massachusetts. The meetings 
run from 2 to 5 PM. 
Membership dues are $6 per 
year and include a subscrip
tion to a monthly news
letter. The mailing address is 
PO B 712, Worcester MA 
01613, (617) 845-1851 . • 

EYTE's Eits 


First National 

Conference on Artificial 


Intel ligence 


Stanford University in 
Palo Alto, California, is 
hosting the first annual Na
tional Conference on Ar
tificial Intelligence. The con
ference will be held from 
August 18 thro the 21. It is 
being sponsored by the new
ly created American 
Association for Artificial In
telligence (AAAI) in 
cooperation with SlGART. 
The topics will cover 
robotics, cognitive model
ing, vision, problem solving 
and search, artificial in
telligence languages and 
software, theorem proving, 
theoretical foundations, 
mathematical foundations, 
specialized systems, and 
more. Many artificial in
telligence research groups 
and manufacturers will be 
demonstrating AI and other 
computer hardware and 
software. A tutorial pro
gram on August 18 will ex
amine the current artificial 
intelligence research in this 
country . The AAA! is a 
group whose purpose is to 
study and disseminate infor
mation on Al in the US. 
AAAI officers are Allen 
Newell of Carnegie-Mellon 
University, president; Ed
ward Feigenbaum of Stan
ford University, president
elect; and Donald Walker of 
SRI-International, secretary
treasurer. Membership infor
mation may be obtained by 
writing to Dr Broce 
Buchanan, AAAI Member
ship, Computer Science 
Dept , Stanford University , 
Stanford CA 94305. • 
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CHECKERS 


Our program can solve the dlfllcull 
endgame problem on l he rlghl (solulion 
22·18. 9 ·13, 18·15, 13·17 , 11-16. 3·8, 16·12, 
8·3. 15· 11 , 17·22, 12·16). 

II also has 
main lines lor most ol lhe ACF 3· 
move openings in Its book 
special coding lor 2 kings vs 1 and 3 
vs 2 wllh delenders In lhe double 
corne's 
lhe ability 10 lake back moves 
lhe ablllly 10 sel up board poslllons 
recenl moves displayed along with 
texl or graphics representallon of 
board posilion 
9 levels or play 
the ablllly lo run in 16K RAM on a Z·80 
a S24.95 price lag 

Gomoku 
Our Gomoku program was the highest 

ranking program in lhe 1980 North 
American tournamenl . It has two levels 
ol play, and Is available wllh 19 by 19 
(oxcepl TRS·80) or 16 by 16 (excepl 
CPI M) board. II was wrillen by lhe 75, 77, 
79 North American champion , requires 
32K RAM (for N" DOS must begin at foe. 
zerol, and cosls S29.95. 

GuessFfve 
Th is number guessing program uses 

l ive digi ts, each valued 0 thru 7 making 
32768 possible numbers. When lhe pro· 
gram Is guessing II 1yplcally makes lour 
guesses lrom book , one by snon calcula
lion and hlls on lhe sixth guess . You 
haYe lo try th is to belleve how high that 
standard is. II requires SK RAM and 
cosls $19.95. 

Whll• to win. Dr. T. Brown 1811 

All programs 
... are available for TAS·80 (delivered 

on level II tape), Norlh Star DOS 
(delivered on 5" North Siar diskelles 
wh ich need W drives lo read lhem), and 
CPIM Ion 5" N" or 8" single density IBM 
format disk). Visa or Maslercharge 
accepled. Please add 5 dollars extra for 
8" disk. Ontario residents add 7% tax, 
Canadian reslde~nts tax . Orderadd 9% 
from 

Five Stones Soflwate, 
P.O. Box 1369. 
Station B. 
Ollawa K1P 5R4 
Canada 

CPI M Is a trademark of Dlgilat Research. 
TAS·SO Is a trademark of Tandy Corp. 

GIVE 
YOUR 

COMPUTER 
A 

HAND 
Have you ever wanted to do more with your micro lhan play compuler 
games and balance your checkbook? Robotics Age gives you all the 
information you need lo transform your home computer into a working 
ROBOT/ Every aspec1 of robot research and experimen1at1on-from 
lhe basic principles to the latest developments in laboratories around 
the world-is covered. Special emphasis is given to plans. circuils. and 
programs that you can use in your own microcomputer-conlrolled 
robot. Each anicle is designed to be understandable 10 the novice 
experimenter. but with technical detail and complete references lhat 
will sa tisfy even the professional researcher. Added to that are 
robotics-related New Products. Book Reviews, abstracts of selecled 
recent technical papers. and reports on how you can participate In the 
growing number of robotics and Artificial Intelligence organiza lions in 
the US and abroad. Join the thousands of Robotics Age readers and 
learn how you can cont11bu1e to lhe developmenl of lhe in1efhgen1 
robots of lhe future- Subscribe Today/ 

RO:IOt'l()AC:i: PO Box 80 t . La Canada, CA 91011 

0 I yr (4 rssues)- LIS:S8 50. Canada & Me,.co StO, ForeignSt2 
0 2 yrs (81ssues)-USS16. Canada & Mexico 519. Forc1gnS23 
Paymcn1 unclosed 0 8 111 me fNo America onry1 D 8 111my Mastc-r chatgcO VISA 0 

Number 

Sionaturc (rcqu11cd1 

Nam• --------- - ------------
Address _ ____________________ _ 

C1tv---------------~a1c___ _L_,p __ 

CP/M®1 
- based Business Software for TRS-80®2 computers on 
... the fastest Mod-II CP/M with the most features!!! 

• Over 61 0,000 bytes/disk 
• Downloading package included 
• 1,200 baud operation of serial 

printers without data loss 
• Single drive backup 
MOD·ll CP/M ......... ... ..... $250.00 

• Mixed single/double density on any 
of 4 drives (even a 1-drive system) 

• Ultra-fast disk operation 
• Emulation of cursor addressing for 

any of several "dumb" CRTs 
MOD·I CP/M ........... .. ..... $150.00 

• Auto·LF printer support & ASCII 
top-of-form software (LPlll) 

• Supplemental document describing 
our Implementation 

• User-settable function keys 
CBASIC2" 3 (Mod I or II) ....•... $110.00 

The following software for Mod-II CP/M only unless otherwise stated (*-requires CBASIC2): 
RM/COBOL 4-0nly COBOL for CP/M with alternate keys (multi· MAGIC WAND" 5 - Full-feature word processing, true proportional 
key ISAM), CRT screen handling, interactive debug,ZBO code,and spacing, file merging, and use of full -screen editor for source 
the most useful Level 2 features. Compatible with Tandy's programs or data .....•.. . • . .... ..•.•.. . .•......•........ $400.00 
COBOL-but runs faster! • .•... • .•......... . .•... ...•. . $495.00 RPA(Residential Property Analysis)- Analyzes income and expense, 
PMS (Property Management System) · Interactive, menu-driven financing, taxes, inflation and depreciation on home, . condo, or 
system Includes full G/L, budgeting, cash journal, delinquency apartments over a user.·selectable t!me. Shows payoff in terms of 
list, tenant activity/rent roll, complete audit trail and reports ROI, Cap rate, cash·on·cash. Amortization schedules and • 
on vacancies, lost rent, and ventlors .. ............ .. . $650.00* worksheet · · · • · • · · • • • · .. • • · • .. • · · .. · • • .. · • · · .. · · ......... $300.00 

demo disk & manual . . . . .. . . . . . . . . . . . . . . . . . . . .. 75 00• demo disk & mBnu~I . . .. . . . .. . . . . .. . . . . . . .. .. . . . . . . 35.00* 
. . • . . · . ABC (Rent/Buy Comparison) - Sales or investment tool to compare

AP':' (Automated ~atient History) ~eneral purpose ~uestion renting and savings account investment vs. purchasing a particular
asking, answer-printing system furnished as self-administered rt $2 0 • 
review·of·systemsgeneral patient history (Mod·I also) ... $175.00' proped/m"~ 'cii;k "&·,;,·~~~~I·:::::: :::::::::::: ::::::::::::: ~s:gg. 
Osborne & Assoc. CBASIC source programs (Mod-I also): 
Payroll w/Cost Accounting ... ..... . ...... .. ..•.. • ..•• $250.00' General Ledger w/Cash Journal ••.•.. . ••. . ..••••.•••.. $250.00* 
Accts. Payable/Accts. Receivable ............. . .. . $250.00* O&A CBASIC Books (ea.) ..... . .......................... $ 20.00 

\ebatim"6 media: (Qty. 100 prices) 
SW' single density ................ ..... .. .... .... .... $2.50 ea. 8" single density . .. .. . . .. ...... .......... .. . . . .. ....... $ 3.00 ea. 
8" certified double density ................ . .. . . ..••.. $4.00 ea. 450' tape cartridges ...... . .... . •... . . .. ..... •..••....• $20.00 ea. 

~~~~~~l!-~lS~C1~ ~ 
8041 Newman Ave., Suite 208 lS 
Huntington Beach, CA 92647 
(714) 848·1922 

Registered trademark of: 
1 Digital Research 

® 2Tandy Corp. 
e3compller Systems. Inc. 
®4Ryan-McFarland Corp. 
.,5Small Business Applications, Inc. 
e6verbatim Corp. 

r.l\:i Distributed in U.K. by:
l1\'.l Microcomputer Applications Ltd. 

11 , Riverside Court, 
Caversham, Reading, England 

TEL: (0734) 470425 
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M7 Communicator 
A complete A/D and D/A 
Control System-
Interface your computer to the analog 

world of process monitoring trans

ducers and controlling actuators. 


~R»lml ~ 

The M7 multiplexes analog and digital signals from your 

process sensors-temperature, pressure, level, flow, mass, 

strain, etc. - and continuously down-loads this data in digital 

form to your computer for display and processing. Simulta

neously, command signals are transmitted to the control 

devices in your process. 


Order a complete basic M7 
System ready for round-the
clock process control
inc1uding a 16/32-Channel A/D Input Module (expandable 

to 256 channels), a Computer Interface Module, and a 

4-Channel (expandable) DIA Output Module. Supplied com

plete with cabinet, power supply, and all necessary hardware 

ancti;;oftware for basic control. Bus accommodates eight 

additional modules. Specify computer make 

and model when 

ordering . . . each $2,990 


Or, 
order individual 
IEEE S-100 
building block modules 
Supplied complete with fundamental control software: 
AID Module, AIM-12 

• 16/32 channel• 12-bit precision/accuracy• 30 kHz data 
rates• 1-1000 gain amplifier optional ......... from $575 

Thermocouple Compensation Module, THM-8 
• 16 Inputs . . . ... .. ... . . ........... .. .... . .. .. .. $350 

Signal Conditioners, SIG-1 •Long-line drive . ... . . . .. $325 
Additional Support Programs, PROG A,8,C . . . 

• Signal averaging •control functions • special display • 

etc.. . .. . . . . . ...... . ... .... . . ... . . ... . .. ... from $100 


DIA Module, AOM-12 

• 4-channel (expandable)• 12-bit precision/ 
accuracy • Output: selectable voltage ranges and 
oscilloscope ... . ........ . ...... . ... . ... . ... from $495 

Control Output-Current Module, VIC 4-20 
• 4-20 mA standard industrial control output • 12-bit pre
cision/accuracy• 4-channel • Use with AOM-12 .... $395 


Programmable Clock/Calendar Module, CLK-24 

• Minimum 1 year back-up ...... .. ... . ... . ..... . . $250 

Parallel Output Module, REL-8 
• 8-channel on-off (bang-bang) control . . . ........ .. $325 

Add-On Nonvolatile Memory Modules 
• 4K and BK by1es . . .. . ..... . ... . . . . .. .. .... from $320 
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Aug11st 4-6 

Data-Entry Management and 
Supervision Seminar, 
Chicago IL. This seminar is 
designed for data-entry 
managers and supervisors. 
Topics will range from data
entry control techniques and 
improving data-entry 
operator productivity, to 
personnel communications 
and motivation . Contact 
MIC, 140 Barclay Ctr, 
Cherry Hill NJ 08034, (609) 
428-1020. 

Aug11st 12-14 

Computer Graphics '80, 
Birmingham, England. Com
puter Graphics '80 will bring 
together experienced users 
and specialists to present ap
plications experiences and 
research findings. In 
addition to the conference, 
there will be an equipment 
exhibition and an animated 
film festival. To register, 
contact Paula Stockham 
Online, Cleveland Rd, ' 
Uxbridge UB8 2DD, 
England, phone Uxbridge 
(0895) 39262. 

August 14-24 

Electronics/ China '80, 
Guangzhou (Canton), 
China. This is the first 
exhibition of US electronic 
companies in the People's 
Republic of China. The 
United States-China Trade 
Consultants are the sponsors 
of the show. Products 
demonstrated will include 
circuit components, system 
elements, test instrumenta
tion, product equipment, 
and materials. Details are 
available through Expo
consul Inc, Clapp and 
Poliak lnc, Princeton
Windsor Office Park, POB 
277, Princeton Junction NJ 
08550. 

August 23·24 

Personal Computer Arts 
Festival, Philadelphia Civic 
Center, Philadelphia PA. 

Tutorials, seminars, musical 
performances, and graphic 
extravaganzas will be 
featured in this show. 
Contact PCAF '80, c/ o 
Philadelphia Area Computer 
Society, POB 1954, 
Philadelphia PA 19105. 

August 18-21 

First National Conference on 
Artificial Intelligence, Stan
ford University, Palo Alto 
CA. This is the first annual 
National Conference on Ar
tificial Intelligence. It is be
ing sponsored by the newly 
created American Associa
tion for Artificial In
telligence in cooperation 
with SIG ART. The topics 
will cover robotics, 
cognitive modeling, vision, 
problem solving and search, 
artificial intelligence 
languages and software, 
theorem proving, theoretical 
foundations, mathematical 
foundations, specialized 
systems, and more. Many 
artificial intelligence research 
groups and manufacturers 
will be demonstrating Al 
and other computer hard
ware and software. A 
tutorial program on August 
18 will examine the current 
artificial intelligence research 
in this country . Information 
may be obtained by writing 
to Dr Bruce Buchanan, 
AAA1 Membership, Com
puter Science Dept, Stanford 
University, Stanford CA 
94305. 

August 25-27 

Summer Computer Simula
tion Conference, Olympic 
Hotel, Seattle WA. 
Emphasis wiJI be on com
puter networks, graphics 
tools for simulation, data
base management, and 
management science models, 
in addition to papers in such 
traditional areas as simula
tion . For details, write 
Simulation Councils Inc, 
1980 Summer Computer 
Simulation Conference, POB 
2228, La Jolla CA 92038. 
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August 25-28 

Implementing Cryptography 
in Data Processing and 
Communications Systems, 
Unjversity of Southern 
California, Los Angeles CA. 
For information on trus con
ference, contact the Univer
sity of Southern California, 
Continuing Engineering 
Education, Powell Hall 216, 
University Park, Los 
Angeles CA 90007, (213) 
746-6708. 

August-December 

Short Courses, George 
Washington University , 
Washington DC. These 
courses will cover program
ming for beginners, con
figuration management of 
software programs, com
puter performance evalua
tion, Pascal programming, 
and more . Contact the 
Director, Continuing 
Engineering Education Pro
gram, George Wasington 
Unjversity, Washington DC 
20052, (202) 676-6106, or 
toll-free (800) 424-9773. 

Aug,.st-December 

Information Management 
Seminars for Professional 
Development, Harvard 
University, Cambridge MA. 
Courses on data com
munications, distributed 
systems, office automation, 
minicomputers, data-base 
management, computer 
graphics, computer map
ping, and more, are being 
presented by the Laboratory 
for Computer Graprucs. 
Write the Center for 
Management Research, 850 
Boylston St , Chestnut Hill 
MA 02167, (617) 738-5020. 

SEPTEMBER 1980 

September 9-10 

The Trurteenth International 
Symposium and Exhibition 
on Minicomputer and 
Microcomputer Applica
tions, MIMl'80, Montreal, 
Canada. This symposium 
will cover communications, 
signal processing, data ac
qu\s\t\on, control, robotics, 
education, hardware, 
languages, networks, and 
other topics . It is being held 
in conjunction with the first 

IASTED International Sym
posium and Exhibition on 
Office Automation. For 
more information, contact 
Professor M H Hamza, Dept 
of Electrical Engineering, 
University of Calgary, 
Calgary, Alberta, 12N 1N4 
Canada . 

September 11-13 

lnternepcon Semiconductor 
International Exposition and 
Conference, Republic of 
Singapore. Featuring an ex
hibition of production 
machinery, tools, hardware, 
materials, and test 
instruments, this show 
includes conferences keyed 
to the needs of the engineer
ing, manufacturing, and 
support personnel of 
Southeast Asia. It is open to 
all persons engaged in elec
tronics and semiconductor 
manufacturing. Contact 
Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St, 
Chicago IL 60606, 
(312) 263-4866. 

September 16-18 

Wescon/80, Anaheim 
Convention Center, 
Anaheim CA. This year's 
show will include a large 
exhibition and a variety of 
talks covering communica
tions, computers, micro
processors, consumer elec
tronics, energy, office 
automation, semiconductor 
technology, and more. 
Contact Wescon, 999 N 
Sepulveda Blvd, El Segundo 
CA 90245, (213) 772-2965. 

September 16 tlm1 October 16 

Eastern European Electronics 
Catalog Exrubit. Exhibits 
will focus on production 
tools and machines, test in
strumentation, electronic 
components and hardware, 
computers for production, 
chemicals, and other 
materials. Symposia will 
cover electronic manufactur
ing techniques and pro
gressive production com
puter technology. The host 
cities will be: Warsaw, 
Poland; Bucharest , 
Rumania; Sofia, Bulgaria; 
Budapest, Hungary; and 
Prague, Czechoslovakia. 

For more information con
cerning the dates of ap

Ftftb(ears 
Innovation 

~ 

Immediate Dallas 
Openings 

Texas Instruments has immediate 
openings for highly motivated, talented 
individuals with interest in the areas of 
robotics and pattern recognition. You 
will be a member of a team whose 
function is to develop and apply 
advanced technologies, design and 
implement working systems, and 
develop state-of-the-art tools and 
procedures for a broad range of 
industrial automation applications. 
We have positions for innovative 
individuals with background in: 

Hardware/Software 
Computer Architecture 
Operating Systems 
Systems Programming 
Mini/Micro Assembly Language 

Programming 
Electro Optics 
Video Signal Processing 

Applications 
Robotics 
Computer Vision System 
Computer Speech I/O 
Intelligent Machines 
Advanced Servo Control Systems 
Vidicon/CCD Cameras 

If you have an Associate or higher 
degree, or equivalent experience, and 
are looking for a challenging 
opportunity in any of the above areas, 
send your resume in complete 
confidence to: Staffing Manager/P.0. 
Box 225474, M.S. 217/Dallas, TX 75265. 

TEXAS INSTRUMENTS 
INCORPORATED 

An ~qual opportun ity employer Mii-' 
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pearance in each city and 
any other information, con
tact Harry Lepinske, East
West Operations, ISCM Inc, 
222 W Adams St, Chicago 
IL 60606. 

September 17-19 

ACM Small/ Personal Com
puter Conference, Rickey's 
Hyatt House, Palo Alto CA. 
This symposium will blend 
contributed papers with 
panel and informal discus
sions. Included will be hard
ware and software topics in
volving theory, design, con
struction, marketing, and 
applications. Discussions 
will cover microcomputer 
applications in business, 
industry, education, and the 
home. Details are available 
from Conference Chairman, 
Philippe Lehot, PLA, 976 
Longridge Rd, Oakland CA 
94610. 

September 18-21 

Mid-Atlantic Business and 
Home-Computer Show, DC 
Armory / Starplex, 
Washington DC. This is an 
end-user exposition featuring 
small- and medium-sized 
business systems, scientific 
and engineering computers, 
microcomputers, and elec
trotechnology. Contact 
Northeast Expositions lnc, 
POB 678, Brookline Village 
MA 02147, (617) 524-0000. 

September 22-25 

Software INFO, Hyatt 
Regency, Chicago IL. This is 
the first national conference 
and exhibition on packaged 
software held in the US. For 
more information, or to 
reserve exhibition space, call 
or write Software INFO, 
Suite 545, 222 W Adams St, 
Chicago IL 60606, (312) 
263-3131. 

September 23-25 

Compean '80 Fall, Capital 
Hilton Hotel, Washington 
DC. Sponsored by the 
Institute of Electrical and 
Electronics Engineers (IEEE), 
this show explores 
distributed computing and 
related topics. Discussions 
will cover interfaces, stan
dards, and protocols; data 
communications and net
working; computer systems; 
data bases; security; office 
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systems; and more . Details 
from Compcon '80 Fall, 
POB 639, Silver Spring MD 
20901. 

September 24-27 

The Tenth Annual Con
ference of the Society for 
Computer Medidn~ . San 
Diego Hilton, San Diego 
CA. This conference has 
been planned for physicians, 
attorneys, administrators, 
computer professionals, 
comptrollers, engineers, 
nurses, and anyone in
terested in the use of com
puters for patient care . Ses
sions on medical subjects, 
technical subjects, and con
tributed papers on new 
research in computer 
medicine will be offered. For 
information, contact Society 
for Computer Medicine, 
1901 N Ft Myer Dr, Suite 
602, Arlington VA 22209, 
(703) 525-0098. 

September 25-28 
Mid-Atlantic Personal and 
Business Computer Show, 
Philadelphia Civic Center, 
Philadelphia PA. General 
admission for adults is $5. 
This show is being produced 
by National Computer 
Shows, POB 678, Brookline 
Village MA 02147, (617) 
524-0000. 

September 26-27 

Classroom Applications of 
Computers in Grades K 
Thru 12, Independence High 
School, San Jose CA. A 
visit to "Silicon Valley, " 
tutorials, workshops, and 
exhibits will highlight this 
conference. The emphasis 
will be to inform teachers 
about the possible uses of 
computers in all areas of 
education. Contact 
Computer-Using Educators, 
c / o W Don McKell, 
Independence High School , 
1776 Educational Park Dr, 
San Jose CA 95133. 

September 27-28 

New Jersey Personal Com
puter Show and Flea Market 
- 80, Holiday Inn (North) 
Convention Center, Newark 
NJ. This show will feature 
an indoor commercial 
exhibit and sales area, an 
outdoor flea market with 
room for 100 sellers, and 
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forums for all popular 
hobby computing systems. 
This show is primarily for 
hobbyists and small-business 
owners. The admission price 
is $4 in advance and $5 at 
the door. Contact NJPCS, 
Kengore Corporation, 9 
James Ave, Kendall Park NJ 
08824, (201) 297-6918 after 7 
PM . 

September 29-0ctober 4 

The Eighth International 
Conference on Computa
tional Linguistics, Tokyo, 
Japan. This conference will 
provide a forum for a 
variety of computational 
linguistics topics including 
theories, methods, and 
problems of computational 
linguistics; models of natural 
language processing; ap
plications of natural 
language processing; hard
ware and software supports 
for language data process
ing; and more. For informa
tion, contact Professor 
David G Hays, Twin 
Willows, 5048 Lakeshore 
Rd, Hamburg NY 14075. 

OCTOBER 1980 


Ocrober 6-8 
APL Users Meeting. T oron
to, Canada. This conference 
is aimed at APL users as 
well as those considering the 
future use of APL in their 
systems. Speakers will pre
sent papers that discuss the 
practical use of APL, 
managing APL resources, 
teaching APL, and APL pro
gramming techniques will be 
covered. The registration fee 
of $180 (Canadian currency) 
includes a copy of the pro
ceedings. For a brochure and 
registration material, contact 
Rosanne Wild, I P Sharp 
Associates Ltd, 145 King St 
W, Toronto Ontario M5H 
1}8, Canada . 

October 6-9 and 14-17 
The Eighth World Computer 
Congress, Tokyo, Japan, 
and Melbourne, Australia. 
Computer architecture and 
hardware, software. data 
base and information 
systems, computer networks 
and communication, infor
mation processing and 
education, and computers in 

everyday life are some of 
the topics that wiJI be 
discussed at this conference. 
There will also be a large ex
hibition of hardware and 
software at the conferences. 

Contact the US Commit
tee for IFIP Congress '80, 
c/o The Bowery Savings 
Bank, 110 E 42nd St, New 
York NY 10017. 

October 8-10 

Circulation Computer 
Systems Symposium, 
Chicago Marriott Hotel, 
Chicago IL. More than 425 
newspaper publishers, 
general managers, circula
tion directors, controllers, 
and data-processing 
managers are expected to at
tend. Workshop sessions 
will be held for participants 
who already have or who 
are considering automated 
circulation systems. For 
more information, contact 
American Newspaper 
Publishers Association, The 
Newspaper Center, POB 
17407, Dulles Airport, 
Washington DC 20041, (703) 
620-9500. 

October 26-29 

International Data 
Processing Conference and 
Business Exposition, 
Philadelphia Sheraton Hotel, 
Philadelphia PA. This con
ference is being sponsored 
by the Data Processsing 
Management Association . 
Contact Conference Coor
dinator, DPMA Interna
tional Headquarters, 505 
Busse Hwy, Park Ridge IL 
60068, (312) 825-8124. • 

In order to gain optimal 
coverage of your organi
zation 's computer con
ferences, seminars, work
shops, courses. etc, notice 
should reach our office at 
least three months in advance 
of the date of tl1e event. 
Entries should be sent to: 
Event Queue, BYTE Publica
tions, 70 Main St, Peter
borough NH 03458. Eac/1 
month we publish t/ie current 
contents of the queue for the 
month of tile cover date and 
the two following calendar 
months. Tiius a given event 
may appear as many as three 
times in this section if it is 
sent to us far enough in 
advance. 

Discover Savings and Service with 

EBS MAIL ORDER DIVISION 

(ORDER TOLL FREE) 

C3 Crornenaeo 
I ncorporated 

Tomorrow's Computers Today 

WE ARE AN AUTHORIZED 
CROMEMCO DEALER 

SOFTWARE 
CBASIC2 w/MANUAL 85 . 

EBS G/L 
ACCOUNTING SYSTEM 

GENERAL L E DGER 400. 
ACCTS. PAYABLE 5 00 . 
ACCTS. RECEIVABLE 5 00. 
PAYROLL (Calif. ) 600 . 
INVENTORY 2 00. 
ORDER ENTRY 200. 
MA I LING LIST 100. 
Manuals included 
Requires dual disk/ 48K 24><80 
CRT with curs addr CBASIC2 
and CP/ M or COOS 

SYSTEM 3 1 Mbyte 
SYSTEM 2 
Z -2H 11 Mbyte 
HDD-11 11 Mbyte 
HDD - 22 22 Mbyte 
31 02 CRT 
3779 PRINTER 
37 0 3 PRINTER 
3355A PRINTER 
sec 
BYTESAVER II 
ZPU 
4FDC 
64KZ 
TU-A RT 
Z3-SDSK 
Z3-MDSK 

COBOL 
FORTR AN IV 
MACRO ASSEMBLER 
16K BASIC 
32K BASIC 
DBMS 
WORD PROCESSING 
RATFOR 
T RACE 

NEW FROM 
CROMEMCO 

e SYSTEM ZERO - Personal Computer 
• RGB 19 - High Resolution Color Monitor 

5445. 
3190. 
8445. 
5945. 
9995 . 
1695. 
127 0. 
2545 . 
2885. 
380. 
210. 
335. 
420. 

1510. 
25 0 . 
335. 
590. 

90. 
90. 
90. 
90. 

275 . 
90. 
90. 

180. 
90. 

• SDI . High Resolution Color Graphics Interface 
• QUADART - 4 Port Serial 1/0 
• 110 CONTROLLER · Intell igent . 
• 16FDC - Dbl/Density Floppy Disk Controller 
e RPG-II ·Compiler, IBM Compatible 
• LISP - Art ificial Intelligence Research 

CALL FOR PRICES AND AVAILABILITY 

WE ALSO OFFER: 
• Complete analysis of your system needs 
• Installation, tra ining, support & maintenance 
• Custom applications software 

AT OUR REGULAR CONSULTING RATES 
Phone inquiries welcome 

ExEcUTIVE 8us1NESS SvsTEMS 

20457 E. Vall ey Blvd. , Walnut, CA 91789 

- (714) 594-5736 z , 
TO ORDER: COLLECT PHONE ORDERS welcome or send 
check or M .O . Please include phone number. Personal or Co . 
checks requ i re two weeks to clear. I terns in stock will be shipped 
next business day upon rece ipt of cer t ified funds . Within Calif. 
add 6% sales tax . All prices and offers subject to change without 
notice. Factory warranty included. 

Silll'PING: We ship freight collect by UPS when poss ible. Larger 
items shipped by motor freight . A i r and express delivery avail · 
able. 

COOS " ' Cromemco. Inc . 
CP/ M 11 Digital Research CB ASIC '" Compiler Systems 
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You can talk to more 
computers, faster and easier, 

with the 
VET/2tromSCOTT 


The Scott VET /2 is a compact, highly versatile Voice 
Entry Terminal developed for TRS-80 users - and 
available soon for the PETand APPLE computers. Key 
features of the VET/2 include: 

• Easy to use -	 all programs may be written in Level II 
BASIC. One USRn statement is all that's needed to 
allow your program to be vciice controlled. 

• Performance comparable to systems costing $10,000 
or more. 

·High accuracy (98 + %) and fast recognition. 

• Supplied with demo programs and software tools. 

• Connects directly to screen printer 110 port. 

• Simplified training mode with automatic prompting. 

•Overlay 	features make vocabulary size virtually 
unlimited. 

The user manual fully describes the operation and 
training procedures for the VET/2 and includes com
plete instructions on interfacing the VET with BASIC 
programs. 

All hardware covered by 90-doy warranty. Software 
guaranteed for replacement only. Prices subject to change 

without notice. 

Send coupon or telephone today for more information! 

• ------------------SCOTT 815NorthElm 	 I
I INSTRUMENTS Denton. Texas76201 8171387-1054 I 

Please place my order for: I 0 VIIT/2 (includes manual I and shipping $898.50 
0 VET/2 Operator's Manual $7.20 

I Texas residents add 5% taxI California residents add 6% tax 

I Gard No. 

I Ship lo: 

I ~~ 

1 Clly 	 Slale - - - Zip 

\-. Sig. 	 All orders must be signed. ,.I 
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Payment Enclosed 0 I 
Master Charge D I 
VISA D 
C.O.D. D I 
Exp. Dalo --- I 

I 
I 
I
I 

As" BYTE 

Conducted by Steve Ciarcia 

In "Ask BYTE, " Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received each montl1 will be answered and published. Do 
you have a nagging problem? Send your inquirj/ to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TC£317) directly. Due 
to the high volume of inquiries, personal replies cannot be 
given . Be sure to include "Ask BYTE" in the address. 

Liquid-Crystal Displays 
Dear Steve, 

I recently examined a 
Milton Bradley Microvision 
miniature video game, 
which features a 1.5-inch
square liquid-crystal display 
(LCD) consisting of 16 rows 
of 16 square blocks. I want 
to build a circuit to drive 
this display unit. How dif
ficult would it be to modify 
the circuit you presented for 
use with an 8-by-16 array of 
light-emitting diodes (LEDs)? 
(See "Self-Refreshing LED 
Graphics Display," by Steve 
Ciarcia, October 1979 
BYTE, pages 58 thru 69.) 
The LCD display unit could 
provide useful capability to 
a single-board microcom
puter. 

I have also considered 
developing a programmable 
game cartridge for the 
Microvision console. The 
console contains two 9 V 
battery cells, a voltage 
regulator, a potentiometer 
"paddle control, " a 
piezoelectric beeper, a 
4-by-3 printed-circuit 
keypad, the LCD unit, and 
a 40-pin dual-inline-package 
integrated circuit that ap
pears to be the display 
driver. The Blockbuster 
game cartridge that comes 
with the console contains a 
28-pin integrated circuit, a 
window for the display, and 
labeled cutouts for four 
control keys, along with 
passive components. Com

munication between the car
tridge and the console is via 
a 24-pin connector. 

I don't expect you to 
design circuits for me; if you 
did that for everyone who 
writes, you would not have 
enough time for your own 
work . However, you could 
do me a real favor by identi
fying two integrated circuits 
in the Microvision game. 
The first has 40 pins and is 
marked "SCUS0488, H 
7920." The second has 28 
pins and is marked 
''TMSUOONLL, MP 3450A, 
DBU7932." 

I hope you will keep up 
the good work. 
Daniel Q Dye Jr 

A lot of people are in
terested in using the LCD 
unit you mention. However. 
LEDs (light-emitting diodes ) 
and LCDs /rave very dif
ferent principles of opera
tion . A11 LED becomes a 
source of liglrt wlren you 
pass an electric current 
through it , consuming a fair 
amo1111t of power. LCDs. 011 

the other /1a11d. act as 
voltage-con trolled reflectors 
of fig/rt . Wiren an AC 
voltage (not DC) is applied 
to a liquid-crystal display. 
the liquid clranges from 
transparent to opaque. con
swning relatively little 
power. Because of this . tir e 
design approach in my LED 
project does not work for 
LCDs. But don 't despair: I 

Continued on page 238 
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What TECO* does 
for minis, TED will 
do for your micro. 

Like TECO*. TED is a character-oriented editor that 
gives you everything you 'd expect. Plus, you get many 

You 'll also find some elegant enhancements among 
TED 's 90-plus commands. 

TED 's compatible with z-so· -based systems 
supporting standard CPI M*. We recommend at least 
24K bytes RAM. TED 's supplied on CPI M* -compatible 
8- inch disks. 

SEND FOR FREE COMMAND SUMMARY 

Ofsmall system design 
P.O. BOX 4546 MANCHESTER, NEW HAMPSHIRE 03108 

TELEPHONE: 603-432-7929 

"TECO• Oo911a1 Equopinenl Corp . Z-80• Zolog Inc . CP I M• D1g11al Research Inc 

Omikron's Mapper+ NEWDOS/80 

S"Drives for the TRS-80 


See reviews in July 80 and August SO BYTE ByJerry Poumelle. 

things you wouldn 't expect. 
~ 36 command/text buffers 
~ 32-entry push-down stack 
~ Sophisticated macros 
~ Conditional & iterative 

command execution 
~ Conditional & absolute 

branching 
~ Multiple open files 

TEO and user manual $90 
Manual alone $20 
Coupon furnish ed w1lh 
manuals purchased 
separately worth $20 
towards purchase 
of TEO. 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records. chaining, and drivers specifically con
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/ 80, storage is 
increased lo 300K per 8" d1ive. $99 plus $10 
per cable connector. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/ M soft
ware is compatible with the CP/M for the Model 
II. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with lhe Model II. 

Standard features indude lower case support, 
serial and parallel printer drivers, and an ad· 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test , a copy program, and a proprietary 
program forconvertingTRS-DOS files toCP/M 
fil es. $199. 

WORD PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
n blinking cursor, auto repeat, shift lock, de· 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 

FIELD PROVEN DESIGNS-After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni· 
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 
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•service • 
TRS-80 * 
APL80 
by Phelps Gales 
The powerlul scientific language is now 
available for the IBS·SO. Disk version 
includes lessons. self-teaching manual. 
and the book. "APL: An Interactive 
Approach". Tape version loads in 16K 
Leve l II. Disk version permits up to 4 
works paces. user-defined functions , 
return to DOS without losing work
spaces. and many other features. 
16K Level II cassetle ... .. .. .... $14.95 
32K disk with book ...... . .... . S54.95 
book separately . ... .. . .. .. $15.50 + S1 

UP PERISCOPE 
by Ron Potkin 
Two players are pilled againsl one 
another as one tries to defend a convoy 
crossing the 32 x 32 hex area of sea. Sub 
marine commander player tries to sink 
as many convoy ships as possible . If sub 
player sinks 3 or more of the 6 convoy 
ships, he wins. Standard hex-grid 
playing surtace. lorpedoes. ramming 
power. and deplh charge capabilities 
bring back lhe th rill of open sea battles. 
16K Level II cassette ... . ....... $14.95 

INVASION 
by Chris Freund 
Your favorite arcade Is now available for 
the TRS·80. Try to hit lhe descending 
aliens before they land on the bottom ot 
the screen. Wrlllen In machine language 
lor quick response. and no need to 
(ENTER]. Conslanlly moving graphics 
and synchronized sound effects make 
this a must for the arcade fanatic. Saves 
on quarters tool 
16K Level II cassette ........ . .. . S9.95 
32K disk .. .... ...... ...... . . . . S14.95 

APPLE * 
MICROSOFT ADVENTURE 
The original of ADVENTURE written for 
the DEC-10 systems is now available for 
the APPLE. Explore Colossal Cave for 
treasures while avoiding the dangers 
hidden within Its many passages. 130 
dllferenl rooms. 15 treasures. and 
characters ranging from helpful to 
deadly await you wilhin lhe cave. Be 
careful where you step, and also who's 
behind you! 
32Kdisk machine language . ... . $29.95 

ANDROID NIM 
by Leo Chrislopherson
The game that made Leo Chrlslopherson 
famous Is now available for lhe APPLE! 
The improved graphics and color of lhe 
APPLE make lhe game even beller. Try to 
be the last one to shoot the androids on 
lhe screen. if you do, you win! Also 
Includes realisllc sound effects. 
24K cassette machine language . St4.95 

MAGIC PAINT BRUSH 
Hi-Res graphics package plus! Draw Hi· 

Res pictures using all APPLE'S colors. 

Connect any polnls on screen. fill areas. 

plot. rotate. and scale shapes. or 'paint' 

with a set of 9 brushes. Also comes with 

Shape Table Designer and 2 demo 

programs. Sl ot Machine and Applesolt 

Invaders. 

32K disk Applesoft-ROM .. ... ... S29.95 


THREE-D 
You don't have to be an engineer or 
scientist to have high resolution graphics 
for your computer! This program permits
rotallon. scaling. shill , distortion. and 
combination of three dimensional 
graphics on lhe screen. MP Software. 
48K disk Applesoft-ROM .... .. .. $29.95 

ATARI * 
STAR RAIDERS 
The besll A ROM cartridge holds the 
game. a fast-paced. full-color. space
batlle in which you must defeat the 
enemy Zylon ships while protecling your 
home bases. Real-ti me aclion. and 
effects make lhis game the best space 
game available. Sixly levels of rating 
from Ga rbage Scow 41h Class to 
Commander make for continuously 
exciting play. 
ROM cartridge ............ . .... S59.95 

3D GRAPHICS 
by Tim Hays 
High quality graphics program for the 
ATARI computer. allows you to rotate, 
distorl. shrink. and combine three 
dimension graphic projections on lhe 
screen. With the high resolution abilities 
of the ATARI. one of the lines! graphics 
packages available anaywhere! 
16K cassene . .... ............ . $29.95 

WALL STREET CHALLENGE 6402 
A computer simulation of the Stock 
Exchange is easy to play and always 
challenging. lnvesl in sleeks. and try lo 
make it big!
8K and 16K versions on one casselte 
... .. ... . . . . .......... .... . .. . S19.95 


ALL STAR BASEBALL 6401 
Two players face each other. one at bat. 
and the othe r pitcher and outfie ld. 
Innings. balls. strikes. and a variety ol 
plays make lor an exciting game. 
Joysticks are optional. 8K and 16K 
versions on one cassene ....... 519.95 

PET * 
STARFLEET ORION 
Command a slarfieeti 2 player game 
system includes rule book. batt le 
manual. control sheets. 2 programs. 22 
space ship types and 12 play tested 
scenarios. 
8K cassette . .. .. .. .. . .. . ..... S19.95 

RESCUE AT RIGEL 
Search lhe moon base and rescue De lilah 
Rookh from the High Tollah. Automated 
Simulations. 
24K casseue ...... .. .. ....... . 519.95 

MORLDC'S TOWER 
Maleh wils with the evil wizard and try lo 
defeal him! Automated Simulations 
32Kcasselte .......... . .. .. ... S14.95 

TIME TREK 
by Brad Templeton from Personal 
Software. Real lime action Star Trek type 
P.ame with sound effects. There are no 
turns'. lhe action continues whether you 
move or not. You and lhe Kllngons can 
move. steer. and fire at lhe same time. 
8K cassette ........ , . .... ... , , S14.95 

This is o nly a very small 
sample of our producr 
line. For a complete selec
tion, send $1 for our cata
log o f ha rdware, software 
and p ublications and re
ceive a $2 credit toward 
yo ur fi rst order. 

"TRS·BO, APPLE, ATARI and PET are trademarks of Tandy Corp., Apple Computer Co., Warner Communications and Commodore, respectively. 

•
VISA1111JStilt11are ExcllallfllJ 6 SO UTH ST., M ILFORD, NH 03055 -To order: Call Toll-Free 1-800-258-1790 (i n N H call (603)673-5144 ) 

The 5olrw>re hch•ns• & H• rd5ide (Div, ol Robir• llle & Som. lnrerpriiel. Inc./, SoltS•d• Publir.t•on• 
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RS-80*interfaci 
alternatives••• 
Featuring the Quality Engineering and 

Manufacturing of Steve Ciarcia and Micromint 

COMM-80 • FULLS-BIT PARALLEL PORT\e RS-232-C PORT (up to 19,200 baud) 
: e UP TO 16 UNITS CAN BE CHAINED TOGETHER 

e TRS-BUS CONNECTOR FOR FUTURE EXPANSIONI . 

e CONNECTS TO KEYBOARD ORE.I.J.' ,_,,,,. ~ ~ e ONLY $179.95 
;:re$£ ~ 

~--=------- CHATTER BOX r...----- - \· 1 e FULL 8-BIT PARALLEL PORT 
·' '~ ..----" ~ - e RS-232-C PORT (up to 19,200 baud) 

r 7 '1 e ACOUSTIC MODEM1 
~~- . e TRS-BUS CONNECTOR FOR FUTURE EXPANSION 
~ e CONNECTS TO KEYBOARD OR E.I. 
/' e INCLUDES TERMINAL SOFTWARE 

e ONLY $259.95-- ....... 
 ........ 


---~ 
-- \ e DISK CONTROLLER (up to 4 drives) 

I e DATA SEPARATOR 
1e INCLUDES 16K OF RAM~ .... r DISK-80 ) • PROVISION FOR AN ADDITIONAL 16K RAM

\ ' I -- -- _. e TRS-BUS CONNECTOR FOR FUTURE EXPANSION" " ' ' \
\ .- .- • Available September 1980 

-- --- e ONLY $299.95'- I --  --- BUSY BOX 

~p e 8 1/4" x 6 2/5" PLASTIC CASE 
~ e CABLE AND CONNECTOR FOR TRS-80 KEYBOARD E.I. 
l~ • OPERATING MANUAL 

• INCLUDES BASIC LISTING FOR CONTROL ROUTINE 
e LEVEL II MINUMUM SYSTEM 
e ONLY $109.95 

"TAS-80 is a trademark of Tandy Corp_ 

7 
~ 0 

/ 
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~ 
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~ ~ 
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•

VISAl~I . ·__ 6 SOUTH ST.• MILFORD, NH 03055 -

To order: Call Toll-Free 1-800-258-1790 (inNHcall(603)673-5144J 
The 5ol1wa1~ Exch.an11 & H.ardSid~ (Div. of Robir.allle & Sons. Enterpt1 }eJ. Inc.), SoltS ide Public.won' 
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Continued from page 234: 
have written a tutorial arti
cle on LCDs to be presented 
i11 the October Ciarcia's 
Circuit Cellar. 

Concerning the corn
pone11ts i11 the Microvision : 
the 28-pin device is a Texas 
Instruments TMSlOOO-series 
4-bit microprocessor, that 
uses CMOS (complementary 
metal-oxide semiconductor) 
technology. The program 
for tire Blockbuster game (or 
other game) is contained 
withi11 it in a read-011ly 
memory . The 40-pin part is 
a custom multiplexed 
display-driver circuit for the 
LCD unit. The display 
driver is driven through the 
110 (input/output) lines of 
the microprocessor. I lzope 
I've helped. 
Steve 

The Very Busy Box 

Dear Steve, 
In all of your articles 

(which I read avidly) I have 
not seen any projects 
directed towards the Heath 
H8 computer system. I con
structed my HS hoping to 
learn about computer hard
ware, but instead found 
myself only following in
structions. I find it very dif
ficult to apply your projects 
to my system. It would be 
of great benefit if, in one of 
your articles, you would in
clude information on inter
facing your "house con
troller" (see "Computerize a 
Home," January 19SO BYTE, 
page 2S) to the HS. 

Bearing in mind that we 
HB owners are basically 
hardware-oriented, I believe 
that we would be more like
ly to construct a project 
than someone who pur
chased a system completely 
assembled. Please consider 
the HS in future articles; I 
am sure that the reception 
will be well worth the 
effort. 
Ted Benglen 

Most computers are equal 
where interfacing is con
cerned. If you look closely 
at the bus signals 011 your 
H8 you will notice a striking 
similarity between their 
11a1nes and tin names of 

signals on the Apple and tire 
Radio Shack TRS-80. Tire 
BSR interface (trademarked 
"Busy Box ") ,·equires an 
l!OWR • strobe (tire ..... in
dicates a negative-true 
signal) , address lines AO 
thru A 7, data lines DO tliru 
0 7, and power. All address 
a11d data bus lines 011 the HS 
use inverted logic levels . so 

Figure 1 

HB SIGIVALS 

A7 37 

A6 36 

A5 35 

A4 34 

A3 33 

A2 32 

;--------, 
21 1Al 31 >------'----=-t • I Al 

I I 
41A 0 30 >------'------i I AO 

I IC 2 I
I 74LS04 I 

65
110 WR 21 >----'----1c I 1/0 WR (OUTPUT STROBE)

L _________ J 

D7ii7 17 

D6ii6 16 

DSii5 15 

D4 
DATA OUTPUT 
BUS 

03 13 

D4 14 

D3 

D202 12 

DlDI 11 

Number Type + 5V GND 
I I 

DODO 10 

I IC3 • I IC1 74LS04 14 7 
IC2 74LS04 14 7 
IC3 74LS240 16 8 

+av 48 ...,._---~--l 7805 + 5V SUPPLY 

0.22,_..F 

GROUND l 

L__74LS2~__J 

GROUND 

14 

12 

5 

7 

9 

the cirrnit of figure 1 is 
11ecessm·y t·o make tire 
system compatible with the 
TRS-80 attacl11ne11t shown 
i11 tire article. 

l ge11ernlly tr·y to list 
signal inputs so that ex
perimenters will 11ot be 
discouraged by a title that 
says "TRS-80" or "Aµple." 
For simple i11put and output 

TRS-80 COMPATIBLE SIGIVAlS 
FOR COIVIVECTIOIV TO BIJSY 
BOX llVT£RFAC£ 

A7 

A6 

AS 

A4 


LOW ORDER 

A3 
 ADDRESSES 


A2 


ports , tire signals are often 
easily accessible and com
patible among systems. 
Steve 

A Bit of Music 

Dear Steve, 
As a composer/ performer, 

I found your article "Sound 
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FREE Catalog 

New 4-way relief from problems with 
minicomputer supplies and accessories. 

1. One-slop shopping. 
I nmac (formerly known as 

Minicompu1er Accessor ies 
Corporalion) has a catalog 
of over 1000 products. Every
thing from racks and line
prin\er paper lo connectors 
and cables. Each designed 
to help keep your minicom
puter or word processing 
system up and running. 
2. Hassle-free ordering. 

lnmac lets you order by 
mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 

--- ..-.. _ 
3. Fast shipment ot just the quantity you need. 

lnmac ships your order within 24 hours from centers in 
California , New Jersey and Texas. In a bind? Call us for the 
many special services that can get your producrs to your 
installation even faster, with no minimum-order req uirement. 
4. Field-proven quality means precision performance. 

lnmac guarantees every product in these 70 pages for 
at leas! 45 days. And even some for up to ten years. 

• Send for your FREE•UHIBC lnmac catalog or call 
. ......~· ~--·~·....-........... (408) 727-1970 today! 

2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 
ci 1979 1nrema11ona1 Minicomputer Accesso"es Corpora11on 

MICRO Bi!MBreaks The Access Barrier. 

SEARCH AN INDEX OF OVER 
10,000 KEY VALUES IN LESS 
THAN ONE SECOND ON A 

FLOPPY DISK SYSTEM! 
And you get this performance 

without ever reorganizing 
your Index Files. 

The world-wide standard for keyed file access
ing , MICRO B+ , is now ava ilable in assembly 
language for 8080 and Z80 microcomputers. 
The best is even better. 

MICRO B+ offers the conven ience of ISAMs 
and the performance of B-TREEs. 

Assembly Language Vers ion .... $260.00 
Specify MICROSOFT " REL " Files or CBASIC Compatible 

BASIC Source Code Version .. .. $195.00 
Specify MICROSOFT Baslc-5 or CBAS IC-2 

Shipping $2 USA /$5 Foreign 

2606 JOHNSON DRIVE 
COLUMBIA , MO 65201FA1RCOM (314) 445-3304 

We accept VISA and MASTERCARD 

ANNOUNCING 

VULCAN DBMS Version 1.6 


The Complete DataBase Management System for your 8080/Z80 CP/M® System 

You tell Vulcan DBMS what you want done with your data , not how to do it. Vulcan DBMS curren tly is being used to handle name and ad
dress lists, form letter mailing, Lask scheduling, finance management , telephone lists, and inventories j ust to name a few. Entire application 
systems can be built up rapidly by using the interactive capability lo design the application and then saving the commands as programs for 
future use . Specialized needs for data access can be done instantly using the interactive capability. 

FEATURES 
•Easy to learn, easy to use English-like commands 
• Full-screen data entry and editing for most 24 X 80 terminals 
• User customizable full screen formatting for input or display 
• Indexed sequential organization of databases permits very fast access of selected records (Vulcan DBMS uses B-tree's) 
• Two separate databases can be processed at once 
•The only microcomputer DBMS that can implement a relational database model 
• Report writer allows subtotaling and summary reports 
• Up to 32 fields per data record 
• Plus all the features of Vulcan DBMS version 1.5 including : 

• written in assembly language for fast execution 
• records of up to 1000 characters 
•databases can be up to 65,535 records long 


Requires a 48K or larger CPIM® system 

Vulcan DBMS on diskette $490 
Vulcan DBMS Users Manual $ 25 

SCDP 

Software Consultation, Design and Production 

6542 Greeley Street 

Tujunga, CA 91042 (213) 352-7701 


VISA , Mastercharge , COD • Check CP / M ® is a registered trademark of Digital Research 

California Residents add 6% sales tax Vulcan DBMS is not associated with Harris Corporation 
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Number Type + SV GND 

IC 1 74LS95 14 7 
IC2 74LS95 14 7 
IC3 74LS95 14 7 
IC4 74LS95 14 7 
IC5 74LS95 14 7 
IC6 74lS95 14 7 
IC7 AY-3-8910 

Off" (July 1979 BYTE, page 
34) quite intriguing. The 
potential of computer
controlled music generation 
inspired me to purchase a 
Commodore PET, but the 
tones generated by my 
rudimentary system are not 
exactly musical. 

I would appreciate any 
improvements and sugges
tions you might have. The 
limiting factor in my case, 
and I am sure this is true for 
others, is lack of proficiency 
with the instrument. 
Jack Hobson 

My talents are gea1·ed 
more toward building the in
strume11t tha11 making music 
on it . If you are reasonably 
adept at building circuitry . 
there is a way to run the 
General I11 strumelll 
A Y-3-8910 Programmable 
Complex Sound Ge11erator 
from tlie parallel user port 
(/2) of the PET. The clock
ing of the integrated circuit 
is 1101 critical, only the se
quence of events. but tlie 
circuit does require 11 bits 
of infor111atio11 . 

UCSD~¢ System for TRS-80 Model 11 1 

The.most portable operating system now supports FORTRAN. Pascal and/or FORTRAN modules are compiled in universal P-code, so they 
can run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs, and 
use much less memory. Ready to run on TRS-80 Model II (64K) . 

FEATURES 
• Interactive 	 operating system-dynamic 

overlays, disk file handling, run-time sup
port and block 1/0 routines. 

•fast, one pass compilers. 
• Two Editors-one screen oriented for pro

gramming and text editing, one character 
oriented for hard copy terminals. 

• File handler to manipulate disk files. 
• Macro-assembler that produces code for 

linking with Pascal or Fortran programs. 
• Linker for link-editing of. object and as

sembly code modules. 
• Library of program modules and utilities. 

PLUS, from PCD Systems 
• Disk formatting program lo inilialize dis

ket1es in single or double density formats. 
•Configuration program for serial 1/0. 
• Disk-set program to permil separate as

signment of density and format charac
teristlcs for each disk drive. 

DOCUMENTATION 
• UCSD System Manual (400 pages). 
•Beginner's Guide To UCSD Pascal. 
• Pascal User Manual & Report. 
• Fortran 	 User's Manual with Fortran 

systems. 

PRICES 
• 	LlCSD System with Pascal Compiler $350 

with Pascal and Fortran Compilers $500 
• Fortran Compiler alone 

(requires Version 11.0) $200 
• P-Code Interpreter alone 

(either LSl-11 or Z-80) $ 85 
Optional Utility Programs 
• CP/M* to Pascal file conversion s 50 
• TRSDOSt to Pascal file conversion $ so 
• Z-80 Disassembler/Dump program s 50 

ALSO AVAILABLE 
• UCSD System for MINO or PDT'. 
• Z-80 Adaptable System (you write BIOS). 
• UCSD System for CP/M environments. 

PCD Systems is a licensed distributor of thePCD Systems, Inc. UCSD System for Pascal and Fortran. Dealer 
PO Box 143 Penn Yan, NY 14527 315-536-3734 inquiries are invited. 

•Trademark ol the Regents of the Unive1'ity of calllornla "Trademark of Tandy Corporation 'Tradema.rk of Digital Research 'Trademark of Digital Equipment Corporation 
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P&T CP/M® 2 & TRS-80 MOD II 
versatility! 

P&T CP/M 2 is customized to take maximum advantage of the 
Mod II hardware and still be compa1ible with standard CP/M. 

So What? There are hundreds of applications programs available 
(from dozens of sources) to run under CP/M and most of them can 
run unmodified on the Mod II with P&T CP/M 2. 

So Why P&TCP/M 2? When you compare GP/M's for the Mod II 
you will find lhat P&T CP/M 2 Is way out In front of the pack. We 
were the first to offer 596K bytes (610,304 bytes) of storage at 
double density. We have the most advanced screen driver with 
features like cursor addressing, insert/delete line, optional non· 
scrolling lines, change cursorsize and blink, clear to end of line of 
screen, read cursor position, read character at cursor, and more. 
We also support a time of day clock, a user supplied real time 
Interrupt routine, and the L\ne Printer 111. Our serial port drivers 
support, ETX/ACK, XON/XOFF, and status line (CTS and DCD) 
handshaking. 

Ok · What about documentation? We supply the 7 standard 
Digital Research manuals for CP/M plus our own 150 page 
manual describing In detail how to use P&T CP/M 2. 

What's all this cost? ONLY $185! 

We also carry: MAGIC WAND text processor 
CBASIC2 (Improved performance) 
PASCAL/M 
Microsoft BASIC·BO 

$350 
$105 
$175 
$325 

Contact us for latest information. 

Prepaid COD, Maslercharge or Visa orders accepted. 
Shipping extra. California residents add 6% sales lax . 

PICKLES & TROUT 
P.O. BOX 1206. GOLETA. CA 93017. (805) 967-956:1 

CPtM •Sa luidc mnoc o t 01g11a1 Research Inc TRS·BO is a 1r;ufoma1k o l Tandy Co1p 

features: MOOEL - 3SPC 

Boards tor S-1 00 BUS 
from S. C. Digital 

"INTERFACE: 1" 
Serial Parallel. ROM. RAM. 


Cassette Interface Board 

Assembled & Tesler! 


5229 Introductory Price 

• 	 3-Serial with hardware UARTS, RS232·C or 20ma Cunent loops 
• 	 I · Parallel VO with full handshakes. polarity is SW selectable 
• 	 Buill in 4K ROM. 4K RAM Capability wilh SW disables 

(for 2708's, 2114' s. ROM. RAM nol supplied) 
• 	 Built in Kansas City cassene interface usable lo 1200 BAUD 
• 	 lnlerrupts buill in on all 4 inpuls 
• 	 On board BAUD rate osc generates 


19.21<. 9.61<. 4.BK. l.2K. 300. 110 or 134.5 BAUD 

• Swilch selectable address. ports and BAUD rates 

"U NISELECT' 

16 KStatic RAM Board 
Assembled &Tester! $255 with 200nsec 

Low Power Memol"j Chips 

Features: MODEL - I SK US 
• 	 Fully static, uses 2114L'S • 16K Block Addressing & Bank Select 
• 	 Univeral Bank Select by port end bits. compatable with CRDMEMCO, ALPHA MICRO. 


NORTH STAR, MARINCHIPS, etc. • Address, Port Bits, all SW Settable 


All boards meet IEEE-5100 standards 

Fully socketed, solder masks, gold conlacts. and guaranteed for one full year. 

Delivery: from stock lo 72 hours. Ordering: You may call lor M.C .. Visa or C.O.D. orders. 

{Add S4.00 for C.O.D.) Personal checks o.k., but M.O. speerls shipment Takes 7 lo 15 days to 

clear personal checks before shipping. 

Undamaged boards can be returned within 10 days for full refunds. Illinois residents add 5I>% 

sales tax. 


O.E.M. PRICING AVAILABLE. DEALER INOUIRY INVITED 

P.O . Box 906 Phone:S.C. Digital Aurora, IL 60507 (312) 897·7749 

MAKE VDUR BASIC 
BETTER FDR BUSINESS 

Developing business applications without keyed file support Is like 
producing a play without the right cast - you can expend needless 
time and money, and end up giving an inadequate performance. 

Enter MAGBAM™ 
MAGSAM picks up where your BASIC leaves off by providing it 

with a powerful Keyed Ale Management System that's quick and 
easy to use. The result is applications that do exactly what you want 
them to - instead of only what BASIC allows you to. 

Supporting C••t 
MAGSAM's advanced features and capabilities include: 

• 	 Random. sequential. and generic access by key 
• 	 Secondary Indexing with any number of keys 
• 	 Key and record deletes with automatic space reclamation 
• 	 Dynamic file allocation and extension 
• 	 Complete compatibility with BASIC files 
• 	 Interactive tutorial program 
• One year update service 

The versatile MAGSAM file management is now available in two 
major versions. MAGSAM IV, the new high performance assembler 
version, is Ideal for business applications in which response t ime Is 
critical. Complete with an interface for CBASIC, MAGSAM IV Is 
$295, MAGSAM Ill is the standard version and is in use world wide. 
Written in BASIC, it is available for CBASIC, Microso~ BASIC, or 
Micropolis BASIC for $145. The MAGSAM manual alone is $25. 
You're th• Star 

MAGSAM is available immediately-off the shelf.So you can begin 
saving time and money now while providing your customers and 
clients with applications that truly meet their needs. Send for a free 
brochure telling the full story on MAGSAM, or see a demonstration 
at your computer dealer today. 


Another Bu•ln••• Solution from; 


~ r=J MICRO APPLICATIONS GROUP[nnI'~ 7300 Caldus Avenue, Van Nuys, CA 91606 

COMING SOON: 

The Complete 

Information 


Management 

System 


For Business 


Another Business Solution From: 

MICRO APPLICATIONS GROUP 
7300 CALDUS AVENUE (nflAG) 
VAN NUYS, CA 91406 
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The circuit of figure 2 
here uses only 74LS95 4-bit 
parallel-access shift registers. 
/Cl. IC2, and !CJ are 
paralleled to form a 12-bit 
shift register, and IC4 . !CS. 
and IC6 make up a 12-bit 
latch . By setting the ap
propriate logic level on bit 7 
of the user port. the infor
mation will be loaded into 
the 12-bit register when a 

high/ low/ high tra11sition 
occurs on bit 1. Wheu 12 
bits have bee11 loaded, a 
low/ high/ low transil'ion 011 

bit 0 can be used to latc/1 
the binary value and 
stabilize the information 
while more is loaded. 

The fast action of the shift 
and store operatio11s s'101ild 
be fairly transpare11/ to rhe 
A Y-3-8910. which should 

oµen1te as described i11 the 
article. 
Steve 

A Bit More Music 

Dear Steve. 
I read with interest your 

article on the AY-3-8910, 
and l am presently building 
the interface for my 

Southwest Technical Pro

ducts 6800 system. Do you 

intend to publish any soft

ware for the 6800-based pro 

cessors that will drive the 

circuit? 

Arnold Pung 


Th e A Y-3-8910 is made by 
Ge11eral /11stn1111e11r on Long 
/sla11d (600 W /oh11 St . 
Hickst•ille NY 11802) . Tir ey 

Figure 3 

120 VAC 1-J 

Power to the Computer 

Dear Steve, 
I would like to suggest a 

possible future subject: 
backup power for micro
computers. I am very in
terested in home control and 
security, but the more 
responsibility and power I 
give my system, the more 
strongly I feel that it should 
have an uninterruptible 

FUSE FUSE 
+ -

SOLIDRECTIFIER/

I STATE ~:CHARGER 
INVERTER -

) FUSE
1
~ 

12 TO 48 voe -=-+ 

STORAGE T 
BATTERY 

power source (UPS). 
Stanly W Pozeisky 

Thank you for your sug
gestion. I have also been 
considering uni11ferrnµtibl e 
power supplies. 1 have a 
26 K-byte Z80 computer 
running 24 /iours a day . a11d 
an UPS is a requirement. 
Unfortunately, whe11 we 
start talking about run
ning the computer and disk 

drives . we start ralki11g 
abo11r q11ite a bit of power. 
This co11 ld co11ceivably re
quire several /11111dred watts. 
so 11 syste111 si111ilar to those 
used i11 commercial i11stalla
tio11s 111ig/1t be i11 order. (See 
figure 3.) 

This sys fe111 11ses battery 
backuµ . with a large in
verter to s11pµly 11 or111al AC 
d11ri11g m1 011tage. Oesig11i11g 
power i11verte1·s is all art i11 

BYPASS 

SWITCH 


.¥o D 
I 120 VACI 

'\'O COMPUTER 

I 
.I 

itself. a11d co 11siderable care 
11111st L1e take11 so as 11ot lo 

nm afo11l of the FCC radio
{Teqi1e11cy i11terfere11ce (RF!) 
sta11dards. W/1ile I nwll this 
over. yo11 might wn11r to ol1
rai11 a coµy of the Febnmry 
1980 issue of Digital Design 
for a good arricle 0 11 tire 
s11bjecl. 
Steve 

Control You r Life! 
Now have full computer contro l of up to 256 lights. applia nces and 
even wall switches without special wiring. The SciTronics REMOTE 
CONTROLLER permits direct control of the inexpensive BSR remote 
line-carrier switches sold by Sears. Radio Shack and many others. 

• Controls al I 256 BSR remote switches - no t just 16 
• Hardware driven-requires minimum software 
• No ultrasonic link- prevents erractic operation 
• No BSR command module necessary 

The controller comes complete with full documentation. sample software 
and is designed to work with most of the popular computers including 
any S-100 based system. TR5·8(}1 , Apple II . Heath H8 and others. 

Applications: 
• Make your enti re home or apartment computer controlled 

• Save energy by controlling lights & appliance 

• Control security systems & ala rms 

CONTROLLE R BOARD (5-100) $159. 
ENCASED CONTROLLE R (TRS·llO. Apple. etc.) $184. 
Send check or Scilronics Inc. 
money order to: 12 1s l u w111 '1 . "o llOX 1 '"" 

II~ HILi HlM. 1'1\ 11101' 
(2 1r.) UhU-7..!20 

l' lt·.l't' h.;.i '1t"•klll with wluc h you pl.u1 10 ll\l' I o ouollt•r M ,1,lt•r Ch..n.,:l" ilnd V1,,1 

,u n•pl1"'f l l'A fP"ith•nls oulct "d ie"' ' '" 

Real Time Clock Available. Please Inquire. 
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THE BEST OF BOTH WORLDS 

NORTH STAR BASIC - CP/M 
The Fabulous North Star Basic Meets 


The Industry Standard CP/M Operating System 


Nol all perfect marriages are made in heaven; this one 
was made in SoHo! The software professionals at the 
Sotto group present The MATCHMAKER, an easy· lo· 
use conversion kit which enables North Star owners 
who also own the CP/M operating system to gain the 
ful l powe r of thei r North Star Basic, running under 
CP/M . 

You ' 11 have dvnamic file allocation, automatic fi le 
crea tion and "extension , and automatic reuse of 
deleted files , all under the control of the powerful in· 
struct ion set of the outstanding North Star Basic inte r
preter with its byte-access or random files , multiline 
functions , and extensive library of software. 32K 
memory is all you need. No relocation or modification 
of Basic is necessary. And all your existing North Star 
programs will run without modification! 

T he installation takes abou t 30 minutes and involves 
no disassembly or machine coding. Every powerful 
featu re of both systems is maintained with this profes
sional piece of software. And the instructions are 
COMPLETE and easy to fo llow. 

The SoHo Group The MATCHMAKER 
140 Thompson St. S89.95 ppd. 
Suite4·B Manual only, S9.95 

appl.icableNew York, NY 10012 
against purchase 

NY residents i11clt1de sales tax 
Note : CP/M and Norlh Star are regis te red trademarks 0£ Digi tal Research and 
North SLar computers, respectively . 
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8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE ll STORAGE 
• APPLE DOS COMPATIBLE 
•SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES
SVA

> 
11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/CBM and other computers... 

TNW-1000 Serial Interface: $129 
1 channel ou1pu1 oruy 

TNW-2000 Serial Interface: $229 
1 channel inpu1anc ou1pu1 

TNW-2320 Dual Serial Interface: $369 
2 c hannels mpul rtna output plus RS-232 conuol hnes 

TNW-103 Telephone Modem: $389 
Auto answer I auto dia l Use wnh OAA 

PTERM: A program 1ha11urns vour PET into a 1erm1na1 
(Use w ilh TNW-2000, TNW-2320, or TNW 103) 

SWAP: Allows storage 01 up to 8 p1ogram'5 1n PET 
memory a1once Run them m any orde/ 

PAN: A soph1s 11c a1ed c lecuonrc ma11program 
(use wrlh TNW- 103) 

SOFTWARE 

Write or call for Information today: 

TNW Corporation 
3351 Hancock Street 

Sa n Diego CA 92110 


(714) 225-1040 
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MICHAElSHR AYEA SOFTWARE, INC, 
11 98 Lo' A~li Or. 

P•lm SPfH'llJ', CA. 92262 
(7 14 1323· 1400 
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the electric pencil II TM 

~~ for the TRS..80 Mocl~iii':''computer
• .ii 

~ Elee1rlc P~il ~ o Choroc: l tt OriS'l red Wotd ProcesiOng 

°Sf\ tetT1. t h l \ rneuii. 111111 1ir:w:t Ii. itAIUed QI o ~! Lnuau,. t.t ring 
ol d'r1 oct t"1s "'41 Ii. manlpulc!ed m. ....,.;:h. Thh airo--1 rke lfttt 

en1:n 1.-,,, h ttdi;im ~ thlo a-.d h;indl""" o f~<!: lf'I ~I 
l e:ac 1. S.ll'IC:e lil'le• 111n1 no1 dnll'1C'Oli!d, an:r f'lurt'lhef of ctmr. 
« loan, W01di., li•'IH er llOl'OQtor.f'w may be Nliter lQd or dc-le l«I 
onyw~rto In O..e led. T~ <."Rt lr"t1' ol 11-M! teJll shlfb aid 
open). up or elOMii. m ~ In full ...1ew or l hft ~lll!f . Cot"• 
flOIJ'I! fe h•tu as ~II OJ WOl'4 ~l ion m-e nat r~lrird 
tant::e t:OCh line o r le11t i• formaUed t11,11omo1;colly. 

~ f (ll(I fi lyped D1id I~ end ~ O M:fHn I~ l' readied, O 
put1 iolly ~Dlt:l it!d wwd i, lhlh ttd to the! ~Ml"9 ol Ike 
IQltOWl"'J line. W'-"'c!~ re11;1 Ii lmer l t:'d or dtle1ed, ~'lh li"O 
'"" ' tt ~ d:>""n OI puUl!d l.C) in o wrr;ip 1,rQl.nd lmhi~. 
EYM:fl l'ifft9 opl)eao 171 tho vickio c51l1l ci1 :M::r eoen m i1 occ;vn 
11:\.nrehy climlna1lt1og aiy iguoQwork. Tut ""OJI ~ Je ...lewcd al 
wlU b~ '¥11fifltJI!' ~ Cir poqe..al -o- l lme KfOlllf19 bolh In Thi: 

:~-;:hd::: ,~~:.:~~~~1' ~~.,;l:t ~::,:::t.!r ':: 
laxdt'd o td/0t 1-cpl«ed wi H• cny o ther \ ff lt19 o4 charoc t ~r~ a;, 
dcli red. Spc(:illc M! t l ol choroct~n wlthln '"Coded \Ir~ 
' "RY aba 1,. localed. 

Wt'it'f\ r...d •• prl"1~, The El~tr ic P~U Qt.l lort\Ollcolly 
<n111rt' Q:Jf' i09' riirL!fN .,.,.here rhcl 7 an!· ~- Nt,nlm'QUJ 
COorbil'IC!lO"l), or Ul"lt' L1M9!h, PQ9e l.""911'1, Chorcic let Spocl~. 
U " lll .SJ1ad119 md PQ9!' Sc>oc-lrn; nllaw for m1 form 10 be 
f>mdll!d, Ri1)'1 t jlft!U/.1;a1lQn giv-c\ rl,;-. 1~ mor9ln1 Iha! 
r7e ~t:'l"I, Poges ma<r be numbered Cl' well en thlt'd. 

lhe electric pencil 
,p l lht" l'l o 1 ~ P,ecru.•.nqSy1 1t1 111 

Tht TRSDOS ~nl crlCli al The flec t rlc Pencll II i:irn °"".lie-\! 
.,...... , Yov ~ now l'J1)C m l m t m. you lilte wllhoul loJing O\)' 

d'aCIC1erJ. New TRSOOS f ll!Oturn lnc:h• word let!, word ri~I , 
w«d dl!lf' lt11, bottom ~ page numbcr l"9 OJ ....,11 m eale<'ldcd 
cur lGI' C'Ql11roJt IOI gr~ I ..- i.aet llewit.:itl l y. DASIC fltn rnoy 
oho be wrl llert end Umpfr edit f'd w11l'0.11 oddilionol w fl wCll'e. 

0.... CPJM 11c-ulonl Cl'e 1twr SO'T'le Cb we hove been dil lr ibu1lft9 
fat seYflal r(ll(M'"• cnd Giia-.. lhe CPJM "'"' lo edi.1 CPJM file11 
wllh 1t. oo&t iO"I al COJI' CONVERT vtill ly lot en odcU t ionol 
~00. CON\1£R T it rot r~red if cnlr quick cnt i:o::isr 'WOid 
rwoce:u.i"IJ It req..1111.-d. A kerboctd bvtfer permilt fo\t lypjn; 
wl!N>ut d1onK1et lou , 

CP/ M lRSOOS 
~iot Dtatiio, NEC, o...nci $ XI0.00 .S 150.00 
Al l ol~r prl.nleu • • , • • $ 21S.bl S ) 25.00 

ll'ico Eitc " k Pt'lllC'll I rs ~r;n oYOllotile f or TAS.90 Model t 
UU f\ , Allhovgtl no! m JO phiillcaled en Eltt rr lc Pencil JI, II 
ii stil l ,.., 11'..tr ~t"!y ot'C5y ID -..e a'4I power fvl WOid procet.1in9 
l)' \ h:m. The: iolrwore ho\ beeft des.I~ lo Ill! ~ w'O th bol h 
Levt11I I (l'-K sy.\ lcm) and Le YGI II models of tl-ic- TRS-80. rwo 
llt'QICN, '°"" for UMt wllh ~th1 , and m o Por i.t1e wUh dl•lt, 
ore molloble Ol"I COJ.M!tle. The TRS..60 disk vt:ralcn b t."Cbfl y 
1ro•ufert ed to ddic aid Is f1,1 lly ~llt'l'oc t i11e wl lh the READ, 
WRITE, DIR, O'ld Kll.L roullrwi ol TRSOOS. 

T RC Cml'1te • .••••• S 100.00 
TRO 01\I.. ••••• , , •• $ 150.00 

Di"S'tOUNT~::: 

COMPARE PRICEiCQUAUTYiCDELIVERY-kSERVICE 
you'll know why you don't have to look anywhere else! 

APPLE 	 COMPUCOLOR 
\6K Apple II or Plus .. .. . . .. S 960 16K . . . . . . . . . . . . . . . . . . . . 1595 
48KApple II or P1 uo .. . .. .. . 1075 32X .. .. .. .. .. .. .. .. .. .. 1695 

{!~~z:~·~~':'~~: :::::::: :e ~;r:~:;: :::::::.* 
{!E~ ::::: : ::::: : :::::::: s m :~i~~~: ri~i~ : : s 1~~ 

APF ELECTRONICS 
~APF Computer . • .. . . .. . . ·. S 495 

~~~~~!?i:1~~..~~~~~s 
730- 1 Serial .········ ·· ·· 735 

"779-2Tractor .. .. .... .. .. 995 
"704 Serial .. .. .. .. .. .. .. 1695 

1095• 700 Parallel. · · · · · · · · • · • · · 
COMMODORE PET 

6958K"N" .. .. . .. . ......... $ 


16K "N"or"B". 850 
32.K ...N'"or ..B'" . . . .• • • •• . • 1095 

2040 Aoppy . . . . . . . . . . . . . . 1095 
6952022 Printer [Tractor) .... · . 

8016 .... .. .. .. .. .. ........ 1325 

8032 ................. .. ... 1575 


8050 .. ... .. .. .. .. .. .. .... · 1495 

C2 "N"Cauette . .. . . . add S89.90 

~~~1~~~~!!2.~~imp!!12~~e~3r~1)w?!~.?~?.?.* 
~:n:~v a ll 5hlpplng and insurance charges e.xcepl item!> marked with a.s1erl.sk. 

VlSA. MMtitrChatgl' add 5% N.V.S . Resldent5 a. dd appropriate sales uu. 

~Micro Computer Discount Co "(DENOTES ITEMS~ 
~60 E. 42nd St.. Suite 411, New York. N.Y. 10017 SHIPPED F.0.B- NY~ 
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440(PoperTiger) ... . .... ... s 880~ 
440·Graphlco ... . . . . . . . . . . . 92~ 

.~~r~~!~~ ... .. .. . ... s 249s 
32K memory upgrade wilh purchase 

$19.9~ 
·s 1 64K 269NtC8SPINWifrj-£jl . . 
·ssJO RO ...... .. ....... s 2695 
"5520 KSR 
"5510 RO .::: : : :: :::::: : ;;;"~ 
Trac1oradd . . . .... .. . . . . 200~ 
TEXAS INSTRUMENTS 
99/ 4 C<imputer . . ..... . ... S 1 095~ 

810 p I t 1695
XERox"rERMiNAis 
"1740 RO .. . ............ s 2619 
"1740 KSR .. .. .. .. .. .. .. 3000* 
' 17SORO . .. . .. .. .. .. . .. 2800 
"1 750KSR .............. 3170 

Tractorsadd . . . . . . . . . . . . 23S 


are the people to contact 
about particular applications 
of that dev ice. If you write 
or call (516) 733-3107, direct 
your inquiry to tire product 
manager associated with the 
circuit. 

It is important to talk to 
the right person since 011e 
manager may not be 
familiar with another's pro
duct line . As most com
panies do. Geneml Instru
ment Corporation puts out a 
large amount of applicatio11 
literature . 
Steve 

No More Scanner 

Dear Steve, 
I have been reading BYTE 

for over a year now and I 
find your Circuit Cellar 
articles useful and infor 
mative. I would like to read 
your art icle "I've Got You in 
My Scanner: A Computer
Controlled Stepper Motor 
Light Scanner ," November 
1978 BYTE, page 76. I am 
writing you because this 
article is no longer avai lable 

CALIFORNIA DAT A CORPORAT ION'S 

VERSATILE 

16 Channel A/D 

2 Channel D/A 

4 Channel D/A 

High quality commercial grade s.100 bus compatible systems are 
designed for industrial and laboratory use. 

• 16 	 channel 12 bit AID conversion svstem nominally 
operates at 25 kHz · 

• 12 bit resolution, ± the LSB accuracy 
• Multiplexer, 	 converter and sample and hold on the 

hybrid chip 
• 7 control and measurement ports 
• Utilizes Z80 and 8080 interrupt modes 
• Optional 	 Programmable Gain Instrument Amplifier 

allows mixing of high and low level signals 

• 2 and 4 channel DI A high-speed conversion systems 
• Binary and 2·s complement inputs 
• Outputs: ±5v, ±lOv, 0 to -lOv, orO to +lOv 
• Replaceable output amplifiers protect circuit 
• 2 	 channel board has 16 bit parallel 1/0 and scope 

intensification strobe 

• AlD's from $575 DI A"s from $395 

CALIFORNIA DATA 
CORPORATION 

)475 Old Conejo R01Jd, Suite C/O 
Newbury Pork, Californ ia 9/)20 
(805) 498·165 I 
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through BYTE's back-issue 
department. Can you direct 
me to a source for this 
article? 
Walter A Fil.imon 

Thank you for the vote of 
confidence. There are a 
number of sources you can 
use for articles of BYTEs 
past : BYTE of ten has back 
issues which are available 
for the cover price plus 
postage. Give BYTE a call 
on their toll-free number 
(800) 258-5485: they 'll be 
glad to help. If your interest 
is specifically in my articles, 
let me suggest that y o 11 pick 
up a copy of the compe11
di11rn book Ciarcia 's Circuit 
Cellar, volume 1. from 
BYTE Books . It co11tai11s 
most of my articles , in
cluding the No vember 1978 
011e. It has the extra ad;.1a11 
tage that a11y proof e rrors i11 
the original articles are cor
rected. BYTE Books may be 
contacted at 70 Mai11 St. 
Peterborough NH 03458. 
Steve • 
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FOR SERIOUS USERS 
OF 8080, 8085, OR ZBO COMPUTERS 

PRINTER WIZARD - Now add powerful capabili ties to 
your printer . Free your computer for use whi le 
simultaneously printing backlogged output on a first-in 
first-out basis. Transparent operation without noticable 
slowing of the computer. Allows continuous computer and 
printer operation on programs having sporadic output. Will 
backlog up to 1 00 pages when used w ith a disk system. 
Adds optional automatic paging w ith numbers, adjustable 
margins on 4 sides, indented overflow lines. Occupies less 
than 2 Y2 K. 

Documentation only 
EX80M103 
EX80M103D 

$45 .00 
$ 7 .50 

DISASSEMBLER - Disassemble machine code into stan
dard source language. Modify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included). Disassembles any 8080, 8085 , or ZSO code, in 
cluding embedded data blocks and " trick" codes . 
Generates symbol and label tables . 

Documentation only 
EX80M217 
EX80M217D 

$75 .00 
$12 .50 

All EXCOM products are fu lly supponed and warranted indefinit ely against 
original defects. Avai lable on single or double density NORTHSTAR 5 V. " 
diskettes, 300 or 1200 baud cassettes !speci fy) . Washington residents add 
5 .3 % tax . 

ExcoM 
P.O. Sox 1802 Bellevue, Washington 98009 U.S.A . 

Te~phone (206) 641 -6577 

Our 

He'sjus completed production on our n w 
36 page catalog and he's xha.us d. 

So, rather han put.him right back 
wwork on our AugusL 2page 
spread,we're giving him abreak. 

Look for ourr-egularad in Sep m
ber. Jn th mean im ,send for our 
brand new free catalog. It's the 
mos complete in the industry. 

COMPUMAll 
270 Third St. Cambridge,~ 

~t.108- -
.~~ 

.. .""' ~· -----..-... .'• .. , \ . . 
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illl&rM6009 )·100 

SINGLE BOARD COMPUTER 

• 	 MEETS l.E.E.E. S-100 STANDARD 

5:)0,, • 10 addressing modes 


ro~ • 24 indexed sub modes 

~v • auto increment/ decrement 


• 	 constant indexing from PC 

• 	 4K/8K/16K ROM • 2K RAM 
ROM I RAM relocatable on 4K boundary 

• 	 ACIA; PIA; 8080 SIMULATED 1/0 

• 	 20 PARALLEL 1/0 LINES • 256 1/0 PORTS 
ACIA provides RS-232 lines for asychronous com
munications with limited modem control at 8 select
able baud rates; 1/0 locatable at any 4K boundary 

• 	 COMPREHENSIVE MANUAL WITH 
SOFTWARE LISTINGS 

• 	 P.C. BOARD: SOLDERMASKED WITH 
PARTS LEGEND 
P.C. Board & Manual $69.ss· + shipping 

• 	 adsMON: ADS MONITOR SUPPORTS 
BREAKPOINTS 
User definable interrupt service & more. 

Available In PROM , write for prices. 
Illinois res idents add sales tax. "add $1 .00 for shipping & handling 

Ackerman Digital Systems, Inc. 
110 N. York Rd ., Suite 208, Elmhurst, Ill. 60126 (312) 530-8992 

BUY COMPUTERS 

BY MAIL ORDER 

AND SAVE 16°/o 


APPLE DYNABITE 
16K $ 958.00 Save 15% 
32K $1,040.00 
48K $1,100.00 CROMEMCO 
Disk with Controller System 3 $5,890.00 

$ 495.00 
Disk $ 440.00 VERBATIM 
Pascal $ 445.00 8r MEMOREX 

5'/4 "NORTH STAR 

Horlzon·2·32KDD 


$2,390.00 

Memory 16K $ 389.00 


32K $ 579.00 


HAZELTINE 
1400 $650.00 
1410 $710.00 
Add Regent 25 $925.00 
Send cerllfled check 
(regulcr c hecks req uire 2 weeks to c lear) or 
cho rge to VISA or Mesler C hcrge. Customer pcys shipping. 

MIRO COMPUTERS, INC. 
27 Long Meadow Place, South Setauket, LI.. N.Y. 11720 

(516) 423-7955 
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CP/M' SOFTWARE 


ADAPI' 2.00 
Rrms Cromemco Software U11der CPIM 1.4 or 2.2 ............ S75 

Get Cromcmco software to run on your CPIM Version l .4 or 2.2 system. 
ADAPT inlerfaces most of those powerful Cromcmcu packages lo rmy 
Z·SO based CPIM systtm without piilChing. AD1\F'T works '''ithout 
changes for any memory size. 

RATFOR-SO 
Fast RATFOR La11g11age (RATiona/ FORtranJ . .... ...• ... . .. $95 

RATFOR-SO lets you write structured code 1hal translates to Microsoft or 
Cromcmco FORTRAN. TSW's RATFOR-SO iRATionnl FORtrnnl pre· 
compiler runs at more than 1000 statements per minute. Price includes 
extensive subroutine library. Documenta tion includes "Soflware Tools" 
book by Kernighan and Plaugcr. (ADAPT ond RATFOR packages 
combined S 1501 

FMT 
FMT Word Processing Text Fomral/er for CPIM . . . .. .. . .•... S75 

FMT works with any CP/M editor 10 give you au lomntic pugc headings 
and footings. page numbering, centering, underscoring, external nlc 
merging, and in-line console input. FMT works wi th nny video, CRT, or 
hardcopy lerminal and printer combination. With daisy·\\•hccl printers, 
FMT provides superscripting, sub$Cripting, and haH·Hnc spacing. 

THE SOITWARE WORKS 
8369 Vickers 
San Diego, CA 921 1 l 

(7141 569· 1721 

VlSA •nt.I M.ntt.rClwri;c: ;KClfJl!.-.l 

'Cf'IM I' a u.Mk1n111k of 0.jVl..1 Jlco\Or.u ch 


Zs-SYSTEMS 
ZOBEX 

Complete computer on 3 S-100 boards with 

32K RAM ror Under SI000.00* 


Runs M/ PM and C/ PM 


Low power, 64K RAM 
DMA operation, 4 MHz 
Bank sclcc l in 16K sections 
Can be disabled in 4K incrcmcnis 

2 or 4 serial porl., 3 parallel, one 4K 
EPROM . Vcclorcd interrupts, real lime 
clock. Software con1ro lled baud ralcs, 
Drives daisy wheel prinler directly 

All digital design for slablc and 
reliable performance. No onc
shot s or analog ci rcuitry . BIOS for 
C/ PM available . 

6 slot shielded motherboard 
for good cooling and low noise . 

SEND FOR FREE INFORMATIONS 
6 months warranty on our boards wilh nlinnal u~c 

Zs-SYSTEMS I ZOBEX 

5333 Mission Cenler Rd., San Dieieo, <.:a. 92108 
P.O. Box 1847, San Diego, Ca. 92112 

(714) 447-3997 

• in1roduc1ory o ffrr for limiu.:J lime only 

Business Software 

in Micropolis Basic 

DATASMITH announces the availability of two 
new turnkey business systems designed 
especially for MICROPOUS-Based computers, 
including the VECTOR MZ. Both systems are 
completely menu driven and highly interactive, 
so they can be used effectively by your present 
office staff. 

e 	GENERAL LEDGER. Everything you need 
to keep the books. Features easy-to-use 
data entry and error correction. trial bal
ance, posting , and a variety of comprehen
sive reports . Automatic error detection 
keeps the books in balance. Writes checks 
and makes journal entries in one operation. 

• 	 PAYROLL. A very flexible system that 
adapts to a wide variety of needs. Features 
federal, state, and local tax calculations, 
EiC credit, and special pay and deduction 
amounts. Prints all necessary reports, pay
checks, and W-2 forms. 

Put your computer to work with these compre
hensive systems now. Call or write for complete 
details. Custom services also available. 

CJ'1T'1Sf:1~TH 
15501 West 109th St., Lenexa, KS 66219,(913) 888-8486 

~ 

A Message 

to our Subscribers 


From time to time we make information of interest to 
the BYTE subscriber list them in the mail. Used are 
available to other companies our subscribers' names and 
who wish to send our addresses only (no other 
subscribers promotional information we may have is 
material about their products. ever given). 
We take great care to screen 
these companies, choosing While we bel ieve the 
only those who are reputable, distribution of this 
and whose products, services, information is of benefit to 
or information we feel would our subscribers, we firmly 
be of interest to you. Direct respect the wishes of any 
mail is an efficient medium su bscri her who does not want 
for presenting the latest to receive such promotional 
personal computer goods and literature. Should you wish to 
services to our subscribers. restrict the use of your name, 

simply send your request to 
Many BYTE subscribers BYTE Publications Inc, Attn: 
appreciate this controlled Circulation Department, 
use of our mailing list, and 70 Main St, Peterborough NH 
look forward to finding 03458. Thank you. 
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FOi llH 

VER. 1. 7 FOR APPLE II* COMPUTERS II 

100 PAGE. PROFESSIONALLY WRITTEN MANUAL 
FORTH INTEREST GROUP COMPATIBLE 

• DIRECT HOT-LINE TO SYSTEM DEVELOPERS 
INCLUDES ITS OWN DOS 

C~P'N SOFTWARE HAS DELIVERED 100's OF 
WORKING FORTH SYSTEMS 

UPDATE OFFER : TRADE JN YOUR VER. 1.6. DISK 
FOR FULL CREDIT OF PURCHASE 

PRICE TOWARD VER 1.7 
RUNS ON APPLE JI OR APPLE II+ WITH 

1 OR MORE DISKS AND 48K. 
ALSO RUNS ON LANGUAGE CARD 

AVAILABLE AT COMPUTER STORES OR 
DIRECTLY FROM CAP'N SOFTWARE 

PRICE. SYSTEM $140, MANUAL ONLY $20 

CAP'N SOFTWARE 
P.O. BOX 575 
SAN FRANCISCO CA 94101 

ALSO AVAILABLE FOR PDP-11 t 
COMPATIBLE WITH VER . 1.7 FOR APPLE 
DOWNLOAD PROGRAM DEVELOPMENT 

N 
OR EXECUTION 


;:;;; RUNS STAND-ALONE OR UNDER RT-11 1 

"' RSX-11Mt. OR RSTSt 

~ AVAILABLE DIRECTLY FROM CAP'N SOFTWARE 

6 PRICE. SYSTEM $145, MANUAL ONLY $20 


' Trademark of Apple Computer Corp. Trademark ol DEC. 

Introducing ..• the NEW 
.•..H·P 85 Peripherals. 

11 
; i 

..... -

lfpJ%01f 

C'o/cu7:::·~ 
~. 

('~ =.:~l<L:~6 
Hewlett-Packard's New Peripherals 
Are Available Now. 

Suggested retoll prices 

HP-85A Computer 13250.00 
HP 7225A Graphics Plotter 2050.00 
HP 2631 BOpt. 885 Printer 3650.00 
HP-IB Interface Module 395.00 

*WE MEET ANY PRICE IN THE NATION 

FARNSWORTH 
COMPUTER CENTER 

1891 N. Farnsworth Ave., Aurora 
(immediately S. of E-W Tollway) 

Phone (312)·85 I ·3888 
Weekdays 10-8: Sot . 10-5 

ISTHEREAG:•p ~ 

~ IN YOUR LIFE e 

GAP General Accounting Package. Famastic double 
en try accounting sys tem with user definable ac
counts . The account numbers are made up of 7 
4-digit fields a llowing 7 levels of account 
classifications . With the use of the Operator 
Report Selector Generator (OSRG) , you can 
generate any type of report you desire, or use 
report programs in GAP-GL, GAP-AP, and 
GAP-AR . 

GAP-GL Includes a ll basic GAP funct ions, plus entry of 
General Ledger transactions, prints General 
Journal , General Ledger summary and detail, 
Balance Sheet, Profit and Loss. 

Price $124 .95 

GAP-AR Req ui res GAP-GL to run, allows adding AI R in
voices, printing Sales Journal, detail A/ R report, 
Account Aging, add/ update Cash Receipts with 
register, Cas h Receipts Journal , and A/ R Billing. 

P rice $99. 95 

GAP-AP Requires GAP-GL to run, allows adding of A/ P 
invoices, printing Purchase Journal, detail A/ P 
report, Aging of Accounts , Check Writing, 
Check Printing, Cash Disbursements Journal. 

Price $99.95 

SyJrem re111drt•m<•llls ure J2K CPl i\1f CP/1\1 i.s reglltertd lrodemork of Digital Research 

PROFESSIONAL DATA SYSTEMS 
318 E 18 st . 

BAKERSFIELD CA. 93305 
(805) 323-0891~ 
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Removable Disk Cartridges for CDC and Ampex Drives 
Metallized Daisy Wheels 
Interchangeably 

Printer Uses Plastic and 

A series of serial impact printers that 
produce typewriter-quality output for 
word processing, data processing, and 
communications applications has been 
announced by Diablo Systems Inc, 
24SOO Industrial Blvd, Hayward CA 
94S45, (415) 786-5207. The Model 630 
daisy-wheel printers use plastic and 
metallized print wheels interchangeably, 
with print speeds from 32 to 40 cps 
(characters per second) depending on the 
type of print wheel, type style, and text. 
Model 630 printers accept all Diablo and 

The 4420 is a removable disk cartridge tion as a dedicated servo reference . DenXerox plastic and metal print wheels. 
for use on Control Data 's cartridge sity is 348 tracks per inch, with 823 Friction and pin-feed platens and other 
module drive (CMD) 9448 series and tracks per surface. The cartridge ispaper-handling options are offered . The 
equiva lent disk drives. The product is available with factory formatting . For 630 series supports the RS-232C/ V.24 
capable of storing up to 16 megabytes of information, contact Nashua Corporainterface for communications applica
data . The disk cartridge uses one surface tion, 44 Franklin St, Nashua NH 03061 . tions, and a microprocessor interface 
to record data and one su.rface to func- Circle 491 on Inquiry card . that permits direct attachment of the 

printers to a variety of small office and 
data processing systems. The price is 
$860 in original equipment manufac  Modem Eliminator Two Printers from Facit 
turer's (OEM) quantities of 500. International Data Sciences Inc, 7 Facit Inc, 66 Field Point Rd, Green

Wellington Rd, Lincoln Rl 0286S, (401) 
printers, the 4520 and the 4542. The 
wich CT 06830, has developed two Circle 490 on Inquiry card . 

333-6200, has introduced the Model 
4S20 is a bidirectional printer with a 6100 modem eliminator. The unit allows 
speed of 100 cps (characters per second) interconnection of data-terminal equip
and a noise level of less than 60 dB . The ment without modems. It can be used in 
4520 is microprocessor-controlled, with asynchronous or synchronous modes, 
a 100% duty cycle . The printer util izes and with terminals configured for half
a 9-by-9 dot matrix, while accom or full-duplex operation. The IDS 
modating paper-roll or fanfold forms . A modem eliminator also eliminates the 
serial or parallel interface is included. need for two back-to-back modems 
The unit price is under $1000. operating within a short distance . 

The 4S42 provides the full graphic Features include internal strap selections 
capability and control of Facit's 9-by-9 for primary and secondary RTS/ CTS 
matrix Stored-Force Flex Hammer Head. delays, ring memory functions, and 
It features two-color printout, gray scale, clock source. Data-terminal equipment 
and proportioned spacing. All European can be located up to SO feet from the An RS-232 Card Reader 
versions, Katakana, APL, and libris modem eliminator, allowing a maximum 

The Model 121-4 card reader is character sets are available. The 4542 separation of 100 feet. Its DTE interface 
capable of reading any common lists for under $4000. conforms to EIA RS-232C and CClTT 
punched or marked card and includes V .24 standards. The Model 6100 is 
serial RS-232 or card image output (with priced at $360. 
Hollerith-to-ASCll conversion if 

Circle 494 on Inquiry card. Circle 493 on Inquiry card. necessary) , parallel 20 mA current-loop 
output, self-clocking on both marked 
and 80-column punched cards, or opera
tion with printed strobe marks.on either Where Do New Products Items Come From? side of the card . The 121-4 may be set 
for card feed-through at 6 ips (inches per 

The information printed in the new products pages of BYTE is obtained from second), or automatic return of cards to 
"new product" or "'press release" copy sent by the promoters of new products. If inthe front after reading. This card reader 
our judgement the information might be of interest to the personal computing also has a self-test feature which enables 
experimenters and Jiomebrewers who read BYTE. we print it in some fonn . Wethe user to check sensor accuracy . The 
openly solicit releases and photos from manufacturers and suppliers to thisModel 121-4 operates on either SO or 60 
marketplace. Tl1e information is pri11ted more or less as a first in first out queue. cps (characters per second) and sells for 
subject to occasional priority modifications. While we would not knowingly pl"lntapproximately $S20 in original equip

ment manufacturers quantities. For more untrue or inaccurate data, or data from unreliable companies, our capacity to 

information, contact HE! Inc, Jonathan 
 evaluate the products and companies appearing in the "What's Newt' feature is 

necessarily limited. We therefore cannot be responsible for product quality or comIndustrial Center, Chaska MN SS318, 
pany performance.(612) 448-3S10. 

Circle 492 on Inquiry card. 
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Computhink Unveils 
Small-Business Computer 

Computhink Inc, 965 W Maude Ave, 
Sunnyvale CA 94086, (408) 245-4033, is 
now offering Minimax, a microcomputer 
system designed for small businesses and 
independent software organizations. The 
Minimax can store over 100 K bytes of 
internal memory . By using various con
figurations of floppy-disk drives, the 
system can have an on-line disk storage 
capacity ranging from 800 K to 4.8 
megabytes. A 6502 microprocessor is 
used in the system. The system features 
full-screen data entry, field protect and 
automatic skip to the next field , and 
split screen operation . The Minimax, 
with 800 K bytes of disk storage, has a 
suggested retail price of $7770. A con
figuration with a printer is under 
$10,000. These prices include business
applications software. 

Circle 495 on Inqu iry card . 

Introducing the QDP-100 
System 

This product is a Z80A-based S-100 
machine. The single-board unit contains 
the microprocessor; two serial and two 
parallel ports; a double-sided, double
density disk controller for 5- and 8-inch 
floppy-disk drives; an Intel-like 2716 
programmable read-only memory 
(PROM) burner; a real-time clock; and a 
2 K-byte monitor. The operating system 
is CP! M 2.2. A 4 MHz, 64 K-byte 
dynamic memory board is also supplied . 
The video display is a "smart" terminal 
with SO-character by 24-line display, a 
25th status line, reverse video, blinking 
and half-intensity characters, protected 
and unprotected fields, and other 
features . The display uses a Z80 
microprocessor for display operation . A 
hard-disk system can be integrated into 
the system. Accounting, data-base 
management, word processing, real 
estate, statistics, and other software 
packages are offered by Quasar. The 
price for the QDP-100 is $4795 . Details 
are available from Quasar Data Pro
ducts Inc, 25151 Mitchell Dr, North 
Olmsted OH 44070, (216) 779-9387. 
Circle 496 on Inquiry card. 

A Printer from Mauro 
Mauro Engineering, Rt 1, Box 133, Mt 

Shasta CA 96067, (916) 926-4406, has 
introduced the MP-250 PROAC pen 
plotter. It uses standard paper sizes and 
plots at speeds of up to 2.5 inches per 
second with 0.005-inch resolution . The 
standard machine uses one parallel out
put port and comes with full-vector 
driver software fo r 8080, 6502, and 6800 
microprocessors. In terfaces are available 
for the TRS-80, Apple, and serial data 
ports. The MP-250 can be used for 
graphics, schematics, music composi
tion, architectural drawings, and other 
applications involving plotting. The 
MP-250 costs $650. 
Circle 497 on Inquiry card. 

Computer Devices 
Announces Self
Prompting, Portable 
Computer 

A portable, self-prompting computer 
for the nontechnical user has been 
developed by Computer Devices Inc, 25 
North Ave, POB 421 , Burlington MA 
01803, (617) 273-1550. The Miniterm 
model 1206/ PAT operates through the 
use of preprogrammed application 
modules. The computer is aimed at in
dustrial , commercial. and financial 
clients. The 1206/ PA T includes 32 K 
bytes of programmable memory. The 
application programs are written in 
either BASIC or Motorola 6800 
assembly language. Other standard 
features of the computer include an 
80-column, SO-character per second ther
mal printer; 5-inch floppy-disk drive; 
built-in modem; and acoustic coupler. 
The unit weighs 7.3 kg (17 pounds) . The 
price for the computer is $5195. 
Circle 498 on Inquiry card. 

EPROM Programmer with 
RS-232 Interface 

This erasable programmable read-only 
memory (EPROM) programmer, Model 
EP-2A-87, with RS-232 and 20 mA loop 
interfaces. has been introduced by Op
timal Technology Inc, Blue Wood 127, 
Earlysville VA 22936, (804 ) 973-5482. 
The programmer includes a 2 K- or 
4 K-byte buffer which can be loaded or 
read by another computer in the on-line 
mode. Data rates are 110 and 1200 bps 
(bits per second). In the off-line mode, a 
keyboard enables the operator to pro
gram, verify , and check if the EPROM 
is erased, and load the buffer from 
EPROM. EPROMs may be copied in the 
off-line mode by first loading the buffer 
from the programming socket. A built-in 
self-test includes provisions for checking 
the buffer and whether the EPROM will 
enter the high-impedance state. Priced at 
$600 with a 4 K-byte buffer, personality 
modules are $16 to $35 for programming 
various EPROMs on the market. 
Circle 499 on Inquiry card . 

6502-Based Single-Board 
Computer 

Compas Microsystems, 224 S E 16th 
St, Ames IA 50010, (515) 232-8187, has 
announced CSB 2, a stand-alone module 
based on the 6502 microprocessor. The 
board is compatible with the Rockwell 
System 65 bus standard . EXORcisor
based cards may be used with CSB 2 
with minor modifications. CSB 2 in
cludes a 6502 microprocessor, 2 K bytes 
of static programmable memory, four 
sockets for Intel 2716 or 2764 erasable 

programmable read-only memory 
(EPROM) integrated circuits, one VIA 
(6522). one PIA (6520), and one ACIA 
(6551) . CSB 2 provides 30 input / output 
(1 / 0) lines, ten buffered output lines, 
two interval timers, input latching on 
peripheral ports, an RS-232 port with 
data speeds from 110 to 19,200 bps (bits 
per second), and up to 32 K bytes of 
EPROM space. CSB 2 is priced at $395 
and the manual is available for $4 . 
Circle 500 on Inquiry card. 
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Nuts & Volts Microprocessor-Controlled 
Nuts & Volts is a new publication Floppy-Disk Drive and 

serving amateur radio and computer Controllerenthusiasts. It is devoted exclusively to 
classified and display advertising for The System 2000/ 10 is a 
new and used equipment . Items are microprocessor-controlled floppy-disk 
categorized for easy reference, and there drive and controller that plugs into the 
are sections for business opportunites Teletype Model 43, the Texas In
and wanted items as well. Classified ads struments Silent 700, and similar 
are $0.10 per word with a $2 minimum typewriter terminals . The System 
charge. Typesetting and art services are 2000110 can operate as a stand-alone 
available for display advertisers. Nuts & word processor, or as an on-line, 
Volts is available monthly for a one storage, edit, and forward unit. In the Commercial Calculators 

on-line mode, the data rate is capable of 
POB 1111, Placentia CA 92670. 
time charge of $5 from Nuts & Volts from Texas Instruments reaching 9600 bps (bits per second) . In 

the on-line mode, it can be invisible to Circle 538 on Inquiry card. Texas Instruments has announced a 
the host computer. The system can also family of heavy-duty commercial 
be used with ADM-3A, Televideo 912. calculators incorporating the Seiko 350 Reset Extender for TRS-80 
and similar video displays. A software mechanical printer. Ranging in price

The Reset Extender is an aid for package includes global search and from $160 to $205, the Tl-5213, -5215, 
TRS-80 owners who have trouble access global replace commands. Options in -5217, and -5219, have been designed for 
ing the Reset button in the back of the clude extra programmable memory up operator comfort and reliability . Each keyboard . Most TRS-80 owners use a to 64 K bytes, a printer port , Telex in model features two-key rollover and pencil to hit the Reset button. With little terface, BASIC and IBM 3740 com 10-level keyboard buffering. The printer effort, the Extender attaches to the hood patibility. The price for the System delivers 2.8 lines per second using stanand simplifies reset tremendously . The 2000/10 is $1695. Contact Terminal dard 5.8 cm (2.25 inch) paper and prints Reset Extender is available from Em Data Corporation, 11878 Coakley Cir, up to twelve digits plus commas, manuel B Garcia Jr & Associates, 203 N Rockville MD 20852, (301) 881-7655. decimal point, and two-column audit Wabash, Rm 2102, Chicago IL 60601, 

trail. Other features common to all four (31±) 782-9750, for $3.99. 
models include multiplication and divi

Circle 501 on Inquiry card . Circle 502 on Inquiry card . 
sion by a constant, automatic comp.uta
tion of percentage calculations, indepen
dent add register, grand total register, 
grand total on/ off switch, decimal selec
tor, automatic rounding, and item 
count. Inquiries should be addressed to 
Texas Instruments Inc, POB 10508, MI S 
5889, Lubbock TX 79408 . 
Circle 504 on Inquiry card. 

Serial Communications 
and Control on a Single 
Card 

Vantage Data Products has developed 
a single-card computer for use in com
munications and control applications. 
The 280-based card is used with serial 
input / output (1 10), parallel 1/0, pro
grammable memory, and erasable pro
grammable read-only memory 
(EPROM) . Serial communications are 
asynchronous RS-232 and programmable 
to all standard data rates up to 5600 bps 
(bits per second). Modem-control func

George Goode & Associates Inc, with software driver, cables, and 

Memory and Expansion Module for Tl's 16-Bit Board 
tions are also included. Power re
quirements are +5 V and +12 V.12840 Hillcrest Rd, Suite 113, Dallas TX integrated-circuit components are in

75230, (214) 980-0730, is offering a cluded. The MEM includes sockets for Negative voltage for RS-232 communica
Memory and Input/Output (110 ) Expan up to 8 K bytes of EPROM and 8 K tion is generated on the card. Options 
sion Module (MEM) for the Texas In bytes of programmable memory, two include a software-monitor program on 
struments University Module 16-bit 44-pin connectors for 110 expansion, EPROM for operation of the computer 
microcomputer board . The MEM ex with space for an additional thirteen with a terminal, and single power
pands the University Module's memory connectors, and an filJROM programmer supply options. The suggested retail 
by an additional 8 K bytes and expands for TMS 2708 and 2716s. The MEM is price is $195. Contact Vantage Data 
110 address space by an additional 480 priced at $299, including a manual. Products, 550 W 200 South, Suite 8. 
bits. An erasable programmable read Provo UT 84601, (801) 377-6687. 
only memory (EPROM) programmer Circle 503 on Inquiry card. Circle 505 on Inquiry card. 
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Floppy-Disk Drive Power Supplies 
Powertec Inc, 20550 Nordhoff St, 

Chatsworth CA 91311, (213) 882--0004. 
has introduced the FD series of floppy
disk, dual-output power supplies. The 
FDlOl delivers main channel outputs of 
+5 Vat 0.75 A and secondary channel 
outputs of +12 Vat 1.8 V. The FD101 
offers flexible strap-selectable inputs of 
103-U7 / 206-254 VAC. single phase 47 
to 440 Hz. Standard features include 
overvoltage, overload, short circuit and 
reverse voltage protections, no turn-on 
or turn-off overshoot, and a one-year 

warranty . The supplies provide line 
regulation of ±0.5% for a ±10% input 
line change, and static loads of 50 to 
100 %. Load regulation for the units is 
±0.5% on all outputs for a 0 to 100% 
load change, 5 mV peak-to-peak max
imum ripple, 0.03 °C temperature stabil
ity over full operating ranges and 0.3 % 
drift for a 24-hour period . Transient 
response is less than 50 ms for a 50 % 
load change . Contact the company for 
prices and availability . 
Circle 506 on inquiry card . 

A Talking Voltmeter 

This talking voltmeter allows users to 
keep their eyes on the probes and avoid 
shocks, short circuits, and blown in
tegrated circuits. It is also an aid for the 
visuaUy handicapped. The dual 
microprocessor-based system provides 
voltage readings that are automatically 
announced via an internal 3-inch 
speaker every 7 seconds, or upon 
operator command. A slave processor 
selects the speech elements that are re
quired by the measurement, while the 
main processor controls the system 
timing and signal processing. The instru
ment is powered by a rechargeable nicad 
battery pack. It weighs 1.1 kg (2.5 lbs) 
and measures 6.2 by 25.5 by 23 cm (2.5 
by 10 by 9 inches) . An earphone jack is 
provided for work in noisy en
vironments. Options include an LCD 
(liquid-crystal display), current and 
resistance measurement circuits, and a 
serial interface for recording the digital 
output on audio cassette recorders. 
Foreign languages are also available. 
The price is $395. For details , contact 
t.he Franklin Institute Research 
Laboratory Inc, The Benjamin Franklin 
Pky , Philadelphia PA 19103, (215) 
448-1340. 
Circle 508 on Inquiry card. 

Bidirectional Totalizer 
The DigiTec Model 8222 bidirectional 

totalize r is used for counting functions 
in industrial processes or product-test 
systems where up-down counting is re
quired . All up-down counting functions, 
with count direction control, are user
programmable. Operating modes include 
totalizing two inputs by adding and / or 
subtracting one from the other based on 
phase relationship or logic input. Soft
ware response ensures that every pulse is 

added or subtracted even during 
simultaneous occurrence. The Model 
8222 is available with either a 5- or 
7-digit LED (light-emitting diode) 
display . Both models offer polarity and 
overflow indication . The unit is 4.8 by 
18 by 19 cm (l.89 by 6.6 by 6.86 
inches). and the cost is $415 for the 
5-digit model and $467 for the 7-digit 
model. Address inquiries to United 
Systems Corporation, 918 Woodley Rd, 
Dayton OH 45403. (513) 254-6251. 
Circle 507 on Inquiry card. 

The Connection 
The Connection is a modem designed 

for TRS-80 Models I and II. It eliminates 
acoustic couping, so line sensitivity is in
creased and transmission errors are 
reduced . The RS-232 port provides the 
means to simultaneously run a printer or 
input data from a keyboard. It features 
a data rate of 300 bits per second (bps) , 
single and duplex mode, direct connec
tion of wires between telephone and 
c6mputer, software, and instructions. 
For further details on The Connection, 
contact The micro-Peripheral Corpora
tion, POB 529, Mercer Island WA 
98040. 
Circle 509 on Inquiry card. 
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Winter 1980 Catalog from 
Inmac 

Twenty-four new computer supply 
and accessory products are featured in 
lnmac's Winter 1980 catalog. The new 
offerings include preformatted floppy 
disks, thirteen Clear Signal microcom
puter cables, sound enclosures designed 
to keep noise in and dust out, floppy
disk hanging file folders , and mini data
cartridge binder leaves. For a free 
subscription to the full-color catalog, 
call or write Inmac, Dept BPR , 2465 
Augustine Dr, Santa Clara CA 95051, 
(408) 727-1970. 

Circle 512 on Inquiry card. 

Computer Products from 
Electronic Systems 

A catalog featuring systems by Apple, 
Radio Shack, Atari , Compucolor, and 
other companies is available from Elec
tronic Systems, POB 21638, San Jose 
CA 95151, (408) 448-0800. Electronic 
Systems also sells products for S-100 bus 
systems, tools, software, terminals, and 
many other items . The catalog incl udes 

The Hobby-Blox System 
Hobby-Blox is a breadboard system 

modular packs include a tray, terminal 
strips, distribution strips, discrete strips , 

prices and order forms. 
Circle 513 on Inquiry card. 

that allows the user to customize the 
board to fit projects. The system in
cludes plug-in tie points, interchangeable 
modules, color-keyed and cross-indexed 
modules. There are two starter packs; 
one for discrete component projects, the 
other for integrated circuits projects. 
The system includes 14 modules that can 
be purchased individually , most with a 
suggested retail price below $3. The 

bus strips, display strips, LED (light
emit ting diodes) strips, vertica l tray, 
speaker panel, control panel, blank 
panel , battery holder, binding post 
strips, and tray extender clips. The two 
starter packs are priced under $7. For in
formation, contact A P Products Inc, 
1359 W Jackson St, Painesville OH 
44077. 
Circle 510 on Inqu iry card. 

Vector Offers Electronic 
Packaging Catalog 

Vector Electronic Company's catalog 
has complete details on the company's 
electronic-packaging products, tools. 
and kits . Emphasis is placed on micro
computer-interface boards for all con
ventional buses, a variety of card cages 
and cabinets, breadboarding com
ponents, plus numerous sockets and ter
minals . Price lists are included along 
with the names and the addresses of 
Vector's distributors. Contact Vector 
Electronic Company, 12460 Gladstone 
Ave, Sylmar CA 91342, (213) 365-9661. 
Circle 514 on Inquiry ca rd. 

SDI Graphics Interface 
The Cromemco SDI is a high

resolu tion graphics interface designed for 
use in Cromemco computer systems. 
The SDI displays color or black-and
white images with up to 756-by-484 
point resolution. It features color map 

mapped mode any two of these colors 
may be displayed in a single picture. For 
black-and-white nybble-mapped mode 
there can be 16 shades of grey. A bit
mapped black-and-white picture yields 
only a black-and-white display. The 
three outputs of the device can display 
three different pictures to three different 

selection , dual page windowing func
tion, automatic area fill mode, and 
NTSC broadcast compatibility. The SDI 
consists of two circuit boards that plug 
directly into the S-100 bus of any 
Cromemco microcomputer system. Each 
pixel of the display may be mapped 
from one nybble or from one bit of the 
display memory. Twelve or 48 bytes of 
memory may be used for the display 
memory, allowing four basic modes of 
operation . In nybble-mapped mode any 
16 of 4096 possible colors may be 
displayed in a single picture. In bit-

black-and-wh ite monitors simultaneous
ly . The SDI sync signals adhere to the 
RS-170 standard for the television 
broadcast industry. The SDI can be syn
chronized to external television equip
ment through the use of an external 
composite RS-170 sync signa l, a com
posite video signal. or external horizon
tal and vertical sync signals. The SDI 
graphics interface is available for $595 
from Cromemco Inc, 280 Bernardo Ave, 
Mountain View CA 94043, (415) 
964-7400. 
Circle 51 1 on Inquiry card. 

The Hayden 1980 
Computer Science Catalog 

This publication contains the complete 
selection of Hayden titles on everything 
about computers from introductory in
formation and programming to software 
and advanced technology. It is available 
from Hayden Book Company Inc, 50 
Essex St, Rochelle Park NJ 07662, (201) 
843-0550. 
Circle 515 on Inquiry card. 
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The Z-88 Processor Card 
"The Z-88 offers 16-bit processing 

power to S-100 bus users . The card 
combines a Z80A and an 8088 
microprocessor to allow access to all 
currently available 8080 software 
without the need to translate into 8086 
machine language. The 8088 is fully 
software compatible with the 8086, so 
all 16-bit software, such as Microsoft 
8086 BASIC, will run on the Z-88. The 
Z-88 features an 8-bit data bus that uses 
exis ting products without modification; 
direct memory address of 16 megabytes; 
selectable IEEE Preliminary Standard or 
Altair/ lmsai S-100 bus; no wait states 
with 450-ns memory access; vectored or 
noninterrupting modes that transfer con
trol between processors; a 1 K-byte 
phantom read-only memory (ROM) 
which initializes the microprocessor; and 
an 8-level TTL (transistor-transistor 
logic) priority-vectored interrupt. The 
cost to build a Z-88 is around $450. For 
more information, contact the designers 
at Programmers Publishing Company, 
POB 2571, Kalamazoo Ml 49003, (616) 
344-9323 . 

Circle 516 on Inquiry card . 

Intel MDS-Compatible 
10-Megabyte Storage Unit 

Advant Corporation, 696 Trimble Rd, 
San Jose CA 95131, (408) 946-9300, has 
introduced a 10-megabyte Winchester 
hard-disk data storage unit. Interfacing 
with all Intel MDS models, the 
MicroSupport Model 105 data storage 
unit utilizes Shugart 8-inch Winchester 
hard disks. The MicroSupport 105 
features built-in error correction, a 
microprocessor-based controller, and a 
power supply . For more information, 
contact the Advant Corporation. 
Circle 518 on Inquiry card . 

Books from MIT Press 
Systems theory, computer sciences, 

artificial in tell igence, programming 
languages, information, communication, 
and control are the topics covered by a 
variety of books published by the MIT 
Press. The new catalog also contains 
series and classified listings. For a copy 
of Computer. Science, Engineering, con
tact the MIT Press, 28 Carleton St, 
Cambridge MA 02142. 
Circle 519 on Inquiry card. 

FORTH for Four Levels 
FORTH is available from Ancon, 

17370 Hawkins Ln, Morgan Hill CA 
95037, (408) 779-0848 . There are four 
levels offered for the following: the hob
byist; the personal high-level language 
programmer who wants a ready-made 
editor and some basic utilities; the 
engineer in the microprocessor
development laboratory creating pro
ducts; and the commercial original 
equipment manufacturer (OEM) or 
sophisticated end-users. The commercial 
level includes files, data-base manage
ment, source data entry, teleprocessing, 
distributed processing, and accounting 
packages. The hobby versions are for 
the TRS-80 with ca~sette for $29.95; 
Heath H8-H89 for $49.95; 8080-based 
systems with an 8-inch floppy disk for 
$49 .95; and 6809-based systems with a 
5-inch FLEX floppy-disk drives for 
$49.94. Personal systems include TRS-80 
for $45.95 for cassette and 565.95 for 
floppy-disk systems; Apple II disk for 
$99.95: KIM-1 for $90; and 8080 
systems with CP/ M and 8-inch disks for 
$125. Industrial systems are available for 
the EXORcisor, Rockwell System 65, the 
Intel MDS, 8080 with CP/ M, Apple II, 
and others. Commercial levels are made 
for Digital Equipment Corporation 
PDP-11 and VAX. Data General Nova 
and Eclipse, IBM Series 1, and others. 
Circle 517 on Inquiry card . 

Software for the Atari 800 
Atari 800 software is now available 

through Sebree's Computing. Atari's 
3-Dimensional Graphics Package, for 
$29.95, will run on 8 K- or 16 K-byte 
machines. It features multiple-color con
trol, selectable resolution, line clipping 
and pushing, telephoto and wide angle 
views, four program listings, and a 
manual. Using one of the four pro
grams. the user can input any scene, 
rotate it and view it from any location 
in three-dimensional space or even from 
inside of it. Wumpus Adventure is a 
mixture of two popular games that has 
color graphics and sound effects. The 
user can control arrow direction and ac
tion during the battles. The program is 
designed for the 16 K-byte unit and 
costs $14.95. Contact Sebree's Com
puting, 456 Granite Ave, Monrovia CA 
91016, (213) 359-8092. 
Circle 520 on Inquiry card. 
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Software for the HP-85: Suprdump for the TRS-80 
The Pro-Organizer Definitive Micro Systems, 20 Glen 

wood Cres, St Alberta, Alberta T8N The Pro-Organizer is for applications 
1X5, Canada, have announced Supr ranging from a daily appointment 
dump, a disk dump/modify utility for organizer to an index box for maintain
the TRS-80 Model l. Suprdump is ing name and address lists, to a data 
designed to expedite the debugging of bank for the professional, executive, programs utilizing disk files. It can also 

engineer, or scientist. The program_iscreate disk-file test data. The utility will 
designed for the 16 K-byte HP-85 comdump a specified disk sector onto the 
puter and is supplied on cartridge. lt isvideo screen in a hexadecimal plus 
completely automatic from power turnASCH (American Standard Code for In
on. Any data-management requirements formation Interchange) format. may be custom formatted . Data may be 

Modification of the information on disk edited easily. Additional cartridges may
is accomplished by typing over the be used to build up a library . The sug6800 C Compiler displayed data. Suprdump is supplied on gested retail price is $95 . For details. 
a floppy disk for $29.95. Wintek has introduced a C compiler contact Scelbi Publications, 20 Hurlbut 

for the 6800 microprocessor. The comClrcle 521 on Inquiry card. St, Elmwood CT 06110, (203) 522-5515. 
piler includes the features described in Circle 525 on Inquiry card. 
the book The C Programmi11g Language 
by Kernighan and Ritchie 
(Prentice-Hall). C is a structured  Apple FORTH 1.7The Magic Wand 
programming language for operating With this FORTH Interest GroupThe Magic Wand is a word-processing systems and numerical, text-processing, compatible system, Apple users can program that provides underscoring, data-base programs, and other general define operations and enter them as boldface, superscripting, and subscript applications. Characters, numbers, and components of the language. Machineing in any combination and even all at addresses can be combined and efficient language subroutines can be entered once . Boldface can vary in intensity and ly moved about with the 6800 arithmetic directly from the keyboard , where they 

underlining can be broken or solid . The and logical operations. Consequently , C are assembled immediately and ready to 
program provides justification, discre is very efficient in the amount of 6800 run or test. Apple FORTH 1.7 includes a tionary hyphens, and other processing code generated. C provides pointers and screen editor that can be customized. It 
capabilities. It can also create form the ability to do address arithmetic. Any has facilities to manufacture turnkey letters from a mailing list, assist in function can be called recursive! y and its disks which boot directly into user apwriting standard letters, perform variables declared in a block-structured plications. FORTH is its own operating variable line spacing, print with true fashion . Variables may be internal, ex system and debugger, including compile proportional spacing, print headers and ternal , or global. Functions of a C pro time checks. Progams run faster than Infooters on each page, automatic pagina gram can be compiled separately . The C teger BASIC, and object code is verytion, and more. It is written for the compiler is intended to run under the compact. This language is compatible TRS-80 Model 11 and requires CP/ M. Wizrd multitasking disk operating with the FORTH International Standard, The price is $350 from Pickles & Trout, system on the Sprint 68 microcomputer. so programs can be run on 8080- and POB 1206, Goleta CA 93017, (805) The cost for C is $495. The cost for the PDP-11-based sys tems. A 48 K-byte 967-9563 . Sprint 68 with 48 K bytes of program Apple II or Apple [) Plus with one or 
Circle 522 on Inquiry card. mable memory, dual 8-inch floppy-disk two disk drives is required . The price is

drives, and Wizrd is $3995. Contact $140, including a manual. from Cap'n 
Wintek Corporation. 1801 South St. Software , POB 575, San Francisco CA 
Lafayette IN 47904, (317) 742-8428. 94101, (415) 848-6913.Attach an Apple to a 
Circle 524 on Inquiry card . Circle 526 on Inquiry card. Malibu 

The Malibu/ Apple Input/Output 
(1 10) card serves as an interface be that of other high-level languages. Run poly FORTH tween the Apple II and the Malibu speed is controlled by the programmer. 

Model 165 printer. The Malibu card uses 
 polyFORTH is an operating system Time-critical routines can run at full 
the Apple's microprocessor to provide for microprocessor-development systems machine speed. All versions of 
bidirectional printing, changeable type and minicomputers. polyFORTH pro polyFORTH are compatible with a 
fonts, high-resolution graphics printout, vides the compiler, interpreters, minimal number of machine-dependent 

and other functions. The card is com
 assembler, character editor, virtual features . The language features 16-bit 

patible with Integer BASIC, Applesoft, 
 memory, and multitasking capability arithmetic on all systems, as well as 

Apple Pascal. as well as Applewriter 
 within its 8 K bytes of memory . Ap 32-bit capacity . For $2500, users receive 
and EasyWriter. The Malibu card uses a plications programs can be coded com polyFORTH on a floppy disk, a set of 
technique whereby it substitutes its soft bining high-level with low-level programmable read-only memory 
ware for the Apple's during printing. (PROM) integrated circui ts containing 

After the printing is completed, control 


languages. Program-development time is 
the precompiled system, two manuals, 

is passed back to the Apple software. 
cut down because the interactive pro
gramming environment allows rapid and access to a hot line service and 

For further information, contact Malibu testing and debugging. Memory re newsletter. Contact FORTH Inc, 2309 

Design Group Inc, 211109 Nordhoff St, 
 quirements for complex applications are Pacific Coast Hwy. Hermosa Beach CA 
Chatsworth CA 91311. reduced to as little as half that of 90254, (213) 372-8493. 
Circle 523 on Inquiry card. assembler programs and to about 10% Circle 527 on Inquiry card. 
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5440-12 Top Load Drive 
* Factory rebuiJt IOMB cartridge disk drive only 

A new Cameo Data Systems controller is available for $ 1,495 
$4,495 for a brand new Ampex IOMB drive only 

We arc the CP/ M ** and MP/ M ** specia li st of' South 
ern California. We can supply you with the latest CP/ M 
($ 150) or MP/ M (S300) a nd with Standard BIOS ($ 150) 
or Custom BIOS (S300). Immediate delivery worldwide. 
Domestic and fore ign inquiries invited ... dealers too. 
• 'C:I' :\,! a11d :-..t I' :-..t .11·1· Tr:ulrn1:irk- .,1 I )1~11:tl R"" """ Ii 

We arc a full service computer retailer. We totally inte
grate hardware and software in to high quality, h.igh reli
ability systems. Systems for use in development , process 
control and genera l business. Word processing naturall y, 
multi tasking and multi processing too. 

COMPUTER COMPONENTS 

5848 Sepulveda Boulevard Van Nuys, California 9141 1 213• 786-7411
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SBC-FORTH on EPROM 
This implementation of FORTH can 

run in many of Intel's and National 's 
line of SBC-80 microprocessor cards. It 
runs stand-alone and requires no addi
tional memory, input /output (110) 
devices, or disks to operate. Sta.ndard 
features include a resident compiler, an 
8080/ 8085 assembler, screen editor, and 
adaptive disk 110. The disk 110 allows 
a combination of four single-density 
drives or four double-density drives with 
two additional single-density units for a 
total capacity of 2500 screens. The 
system price is $500 including the 
manual Contact Zendex Corporation, 
6398 Dougherty Rd, Dublin CA 94566, 
(415) 829-1284. 

Circle 528 on Inquiry card. 

The Datahandler 
The Datahandler is a data-base 

management system running in 
MMSFORTH on the TRS-80 Model I 
with at least 32 K bytes of program
mable memory and one floppy-disk 
drive. Users can specify up to ten data 
fields appropriate to each particular job. 
Standard and special report formats can 
be output to the screen and the printer. 
The Datahandler includes mail-list and 
checking-account programs with custom 
report commands and sample data files . 
It can sort a typical 100-record file in 5 
seconds, and lookups take less than 1 
second. An indexed-key structure incor
porates string and value selection 
mechanisms including normal-compares 
and values inside or outside a range . 
One feature allows the program area of 
the Datahandler disk to be software 
write-protected, while the data-file area 
is left open. Regularly used system con
figurations may b~ precompi_l~d for 
5-second loading hmes. Add1t10ns to the 
Datahandler will be a report-generator 
module and a large-data-files module . 
The Datahandler costs $59.90 including 
the PIMS Manual . It also requires the 
MMSR>RTH system disk which pro
vides its language and operating system, 
which costs $79.95 including an in
troductory manual. Contact Miller 
Microcomputer Services, 61 Lake Shore 
Rd, Natick MA 01760, (617) 653-6136. 

Circle 530 on Inquiry card . 

SLS-A Software
Development Tool 

SL5 is a software-development tool 
for small systems. It is an interactive 
programming system with an inte~ral 
compiler, interpreter, assembler, disk 
operating system, and library of pro
cedures. SL5 is based on the recommen
dations of the 1977 FORTH Standards 
Committee. Since SL5 is written in SL5, 
it adapts to most microcomputer 
operating systems. A host-executable 
code kernel, a source-code kernel , and a 
system-generation program are provid
ed . The system generation program 
regenerates the kernel from the source or 
generates compact stand-alone read-only 
memory (ROM) object modules. An SL5 
development system requires less than 
32 K bytes of memory. Most applica
tions programs require less than 8 K 
bytes. SL5 reads and writes standard 
CPI M Hies. Versions are available for 
both the 8080 and Z80. The Z80 system 
uses the additional registers and instruc
tions of the Z80, and contains an 
assembler with Z80 mnemonics. The 
single-system price of $150 includes 
complete source code and a manual. 
Original equipment manufacturer (OEM) 
and resale licenses are available. For 
more information, contact The 
Stackworks, POB 1596. 321 E Kirkwood 
Ave, Bloomington IN 47402, (812) 
336-1600. 
Circle 531 on Inquiry card. 

FLEX for Custom 
Hardware 

A new version of the FLEX disk 
operating system is available for users of 
custom or nonstandard 6800 and 6809 
systems. Developed by Technical 
Systems Consultants Inc, POB 2570, 
1208 Kent Ave, West Lafayette IN 
47906, (317) 463-2502, it is fully com
patible with most versions of FLEX. 
FLEX supports features such as dynamic 
file-space allocation, random and se
quential file accessing, user startup 
facility, user environment control, 
English-language error messages, and 
over twenty commands for normal disk 

Word Processor and 8810 System from PolyMorphic 
Wordmaster II is a menu-driven word writer or comparable printer. Contact 

processor. The program en~bles users to PolyMorphic Systems, 460 Ward Dr, 
create, edit, format, and print Santa Barbara CA 93111. 
documents. It is designed for PolyMor- Circle 532 on Inquiry card. 

phic Systems 8810 or 8813 computers. 
The program can print with two-color rib
bons, print in boldface, print 
superscripts, subscripts, and m~l. tiple
line headers and footers . Repetitive 
spelling, phrase, or numerical errors can 
be easily changed . The System 8810 
with Wordmaster II is available for 
under $9000, including the NEC Spin • _,,,.,,,. 

operations. This version cont~ins ~ 
manual describing how to write disk and 
tenninal input/output (110) routines to 
adapt FLEX to most any hardware. The 
only major system requirement is a soft
sectored floppy-disk drive that uses 256 
bytes per sector. When the adaptation is 
complete, the user's system will be 
capable of running any standard FLEX 
software. The $150 price includes the 
FLEX disk with editor and assembler, 
and a set of manuals. 

Circle 529 on Inquiry card . 

256 AugU>I 1980 © BYTE Publications Inc 



What's Nswf 

SYSTEMS 

Matrox Computer Systems 
MACS-10 

The MACS-10 microcomputer system 
combines Multibus-based hardware with 
the CP/ M 2.0 disk operating system. 
The system is configured around the 
Z80A microprocessor and includes 48 K 
bytes of programmable memory and 
sockets for 8 K bytes of ROM (read
only memory) and EPROM (erasable 
progtammable read-only memory). A 
2 K-byte monitor, a dual 8-inch double
density floppy-disk drive, a disk con
troller, and interfaces for a video ter
minal and line printer are also included . 
Other peripherals can be connected 
through additional ports at the rear of 
the chassis. The microprocessor and 
floppy-disk controller cards occupy two 
slots in the card cage, leaving five slots 
for systems expansion . If more slo ts are 
needed, up to three card cages can be 
stacked together for a maximum of nine
teen free card slots. Optional hardware 
includes a 128 K-byte programmable
memory card, and an alphanumeric and 
graphic video-display controllers. The 
price for the MACS-10 system is $5990. 
Details are available from ' Matrox Elec
tronic Systems Ltd, 5800 Andover Ave, 
T M R. Quebec H4T 1H4, Canada, 
(514) 735-1182 . 

Circle 533 on inQuiry card. 

AmZ800 Single-Board Compu
The Am96/ 4116 MonoBoard Com

puter uses the 16-bit processing power of 
the 4 MHz AmZ8002 microprocessor. 
Auxiliary support for the AmZ8002 in
cludes 32 K bytes of programmable 
memory, 8 K bytes of PROM (program
mable read-only memory) sockets, two 
serial and three parallel 110 (input / out
put) ports, and five programmable 
counter/ timers. The two RS-232 serial 
ports transmit data from 50 to 9600 bps 
(bits per second). The parallel 110 ports 
break down into twenty-four lines or 
three 8-bit ports that can be programm
ed for input, output, or bidirectional 
operation. The computer can accept 
multiple interrupt channels from twenty

ter 
three independent sources in non
maskable, vectored, and nonvectored 
modes of operation . Eght interrupt 
channels are handled by a program
mable interrupt controller which 
allocates priorities, determines modes of 
operation and supports direct vectoring. 
The Am9513 System Timing Controller 
incorporates five independent 16-bit 
counters that can count up or down in 
binary or BCD (binary-coded decimal) 
at rates up to 7 MHz . The price for the 
Am96/ 4116 is $2145. Contact Advanced 
Micro Computers, 3340 Scott Blvd, 
Santa Clara CA 95051 , (408) 988-7777. 

Circle 535 on inQulry card. 
The System 1000 Series 
from CSSN 

CSSN Inc has announced its System 
1000 family of microcomputers. This 
modular, bus-oriented line of systems is 
organized around the IEEE (Institute of 
Electrical and Electronic Engineers) S-100 
standard bus. The S/1000 includes a 
4 MHz Z80A microprocessor, 64 K 
bytes of programmable memory . an 
8-inch Winchester hard disk, a 
13.4-megabyte cartridge-tape data 
backup, a variety of 110 (input/ output) 
devices and other peripherals, and ex
pansion capability to 16-bit processors. 
It is available in different configurations 
of operating systems and peripherals, 
and retails between $15,000 and 
$20,000. The S/1000 hard-disk cartridge 

System 800 from IPDI 
The System 800 can be expanded from 

64 K bytes to 2.04 megabytes of pro
grammable memory and from 11.2 to 
31.2 megabytes of disk storage on four 
drives. The system allows a combination 
of floppy and hard disks, as well as tape 
cartridge backup in the same system 
enclosure. IPDI 's video-graphics card 
produces a display of up to 3000 

characters of over 256 user-definable 
characters and symbols on a 15-inch 
monitor. The video-display system 
features sixteen levels of gray or full 
color and is capable of driving over 
thirty-two displays. For more informa
tion, contact IPDI, 2584 Wyandotte, 
Mountain View CA 94043, (415) 
969-6086. 

Circle 536 on inQuiry card. 

A ZBOOO Board from 
Quasar Data Products 

also has provisions to plug an 8-bit 
microprocessor card in the same bus as 
the Z8000 module. allowing software to 

backup combination can store 24 
megabytes . Operating systems for the 
series includes CP/ M 2.0, MP/ M, 
OASIS, and CSSN PDOS, a superset of 
CP/M 1.4 . Languages such as BASIC, 
COBOL. FORTRAN. C, and Pascal, can 
be run on the systems. For further infor
mation, contact CSSN Inc, 120 Boylston 
St, 4th Fl , Boston MA 02116, (617) 
482-Ui\:!>. 
Circle 534 on lnQulry card. 

This 16-bit Z8000 S-100 board con
forms to the proposed IEEE (lnsHtute of 
Electrical and Electronic Engineers) stan
dards. The system can read and write 
8-bit, 16-bit or mixed 8- and 16-bit 
memories. The module also incorporates 
on-board, single-step circuitry hardware. 
The clock rate is 4 MHz. An 8080/ ZBO 
emulator enables users to employ most 
of the software that has been developed 
for the 8080/ 280 processors. The system 

be developed on an 8-bit system and 
then transferred to and executed by the 
Z8000. Available software includes a 
cross assembler, text editor, word pro
cessing software, and a business 
package. The QDP-8100 is available 
from Quasar Data Products, 25151 
Mitchell Dr, North Olmsted OH 44070, 
(216) 779-9387, for $6395. 

Circle 537 on inQulry card. 
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Circle 226 on inqu iry card. WAMECO 
THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S -100 BUSS 
* FPB-1 FRONT PANEL BOARD FOR BOBOA AND ZBO * QMB-12 13 SLOT MOTHER BOARD. 

SYSTEMS IMSAI COMPATIBLE. PCBD . . . . . . . . $39.95 KIT . $115.95 
PCBD ... . .... $54.95 KIT . . $165.00 * QMB-9 9 SLOT MOTHER BOARD.* MEM-2 16K RAM 2114's. ADDRESSABLE IN 4K PCBD . $34.95 KIT . . . . . . . . $89.95 
BOUNDARIES. 
PCBD .. . . $31 .95 KIT (LESS RAMS) .... $80.95 * PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 

PCBD . . . . . . . . $29.95 KIT . . . . . . . . $49.95* EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS
ABLE IN 4K BOUNDARIES. * RTC-1 REAL TIME CLOCK BOARD WITH TWO 
PCBD . . . $31.95 KIT (LESS ROMS) . ... $74.95 INTERRUPTS. 

PCBD ..... . .. $27.95 KIT . .. . .... $79.95* CPU-1 BOBOA PROCESSOR BOARD WITH VECTOR 
INTERRUPT. * MEM-1 BK RAM , USES 2102's. 
PCBD . . . . $31.95 KIT . . . . . . . . $124.95 PCBD . $31 .95 KIT (LESS RAM) . ... $71 .95 

* 108-1 1/0 BOARD . ONE SERIAL, TWO PARALLEL * EPM-1 4K 170Z BOARD. 
WITH CASSETIE. PCBD . . . . . . . $31.95 PCBD .... $29.95 KIT (LESS ROM) . .. . $59.95 

* FDC-1 FLOPPY DISC CONTROLLER BOARD USES 
1771 . PCBD . . . . . . . $44.95 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 

Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1/0 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 

(wmc};nc. 
WAMECO, INC., P. 0 . BOX 877 • 455 PLAZA ALHAMBRA • El GRANADA. CA 94018 • (41 5) 726-6378 
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It"&! - U~ 
MD - U!...,. ,,. .., - lb 

... - 11' 

DATEL'S DAC-OSBC - 8 bi1 DAC - 19.95 

8" DISKETTES - HARD SECTOR 
t1.76. 1Dlt 16.00 

CRYSTA LS t.l.45 u . 
2. 000 MH1 (I , 144 MIU 
4.000 MH1 8 .IXlOMHt 
3.51 MH.r. 10.IXXJ MH1 
5.000 MH.r 18.000 MH.t 
6.00DMH1 20.000MH.I 

AIDBOMCABI.! 
FL.AT ICOlOR COOEOt 

130WIAE 
26"11"!1.· .50tpllrfOCM 
.Ocond.· .751S* foo4 
SOcond. · .90/pa"fOOC 

TIL·11B OPTO-ISOl.ATOA..... . . . . . .... ...... ... ... t .75 
U OPTO-ISOt.ATOA ....... . .. . ........• , .. .. .. , t ..80 
1WATT2£N£RS: 3.3,4.7,5.1 . 5..6,5.8, 8.2.9,1, 10, 

12, 15.18.tw'JZ!/ .. .• .. ••. . .. •.• ••• •. •. . ••. , .• 61$1.00 

PRV IA 3A 12A ~100 .06 .14 .JS 
200 .01 020 •40 
400 

,..,._ 
14101 ,.., _ 
1403 ,... _,.,. _ ,... -
"'" -,... _ 
7""9 
7410 
7C l1 -
7.412 -
1411 -
141' 
'1411 -
74 17 
7420 -
74~ -

1421 -
7421 -
7CJ0 
7C:rl -,.,, _ 
7'31,..., _ 
1441 -,..., _ 
744S. -,... -
"" 

741156 - ·" T TL IC SERIES 14157 - ... 
•17 ,... - _,. 14160 - ... 

1.ia1 - ... 
. 17 ,... _ ·" 74 162  1.20 
. 17 14'11 - l5 741 8J - ... 
. 17 7473 - .lli '4164 - .15... 7'74 - ... 7416$ ..... 706 - .. 74166 - I 05.» 'TOI  ... 741(rJ - 1.l!o
.lli 7.., _ .., 

74110- 1.10 
.27 ,..,  "" 74173 - 1.30 
.2A ,.,. _ ·" 74114 - ... 
" 

,... _ 
A1 7417S - ,16 

.ZI 748':1 - '·"' 74170 - .75 

·" 74!IO - ... 74171 - .75 

" 7491 - ... 74UIO  .75... 7491  Bl 74181 - uo 
.>l 

,.,, _ 
"' 74190  l.lO 

.l"7 'U!M  ... 74191 - 110 

" 7495 - "' 741171 - ,. 
.JS 74!11G - ·"' 7.419l - ·" .>l ]<1 107 - ... 741~ - ..... 74121 - .lli 74181'.1 - ... 
" 74122 - ,, 

74196 - .. 
.27 mn - ... 1-41197 - L.1 
27 7412$  .... 1~ - 11$ .n 141~ - ... ,..,. _ ... 
" 1A1'S - ·"' "'""  IO 

" 14150 - 1.10 7"368 - .'5 

"' 1"4 115.1 - ... 7$491 - I 05,. 14\lil - ... 15-492 - l.Ofi.. 1'S1Sl - 110 ITMI - 1. 10 

" 
RS232 

CONNECTORS 

0826Pmala .... . '3.2& 1-.::::__::_~:____'.;~_.:~_:,!;;:::._~::..Jl':M°'.'.M°'.'.~:°:
4 

~~:".:.":'-;,;.,;,. ";,.';... --:C:'."LO:C:K'.".CH:':::IPS::"'---.""'._ :':°~:::11 
~z~f~.: :: :~ :~ 1 .~!1:. 1 ~~~~~-~~·~~··;s,;1 :00:;~~:: MMSJ1 4 ....... .. .. . . .. H .75 

800 :,s j5 ;.oo 
1000 ]b :u 1025 

FC5802'·'~1 
C.C. 8"d~I' 
FNo SOJ c.c••s· 
FNC!!i lOC.A. ,5" 
Dl·7D4-Y C.C. 

LE D READOUTS 

t5.95 Cl-707 C..A. Y 
t .BS D4. 7.(7 C.A•.a~ 
t .85 HP'J400 .a· CA 
t .as HP3405 .a· cc 

MM5l16 .• . ••.•.• • •.•.•••••••.••... . • . • •. •• M.95 

REGULATORS NO. JOWIREWRAPWIRESINGLE STRAND 

=;:~~6~~~i~1~. '1.S0•'00 
• •• ••· ·•·•• ·•· •· ••· ·• ·•· ·•· •· ·•• ·• ·••·•· •• ·•• ·•·•• ·•· •· ·•· ·.•.•.-•.o,. 

18or24V • • • . .• • .. t1.30 
321JMS.. ••.•••••• • .76 

•LC.OMINtAlUAf. TOG(;LlS.W1lOO 
MfA IOGSPO I . 
MlA2C8DPOT , , . ••• . .. 
MTA.206,0PDTCENTAOF'F • ••••. . • . •••• . .•. , 11,115 
M-S020ll P.Of'D T ctHTi:R Off lEVIEA $WITCH.. . t\.11; 

4.7UF 15V 5101.!lQ
.22UF35V 5111 .00 6.8UF 35V 4J$1.00 
.'7UF35 V 619 1.00 15UF 16V 31$1.00 
.68Uf35\/ 5111.00 ~UF 6V Slt1.00
1UF35V 51l \.OO 3JUF2DV I .602.2U F2DV 5!\01.00 100Uf 16V • •703.3UF2QV 416\ .00 150UF 15V • .95 

7•lS SER IES LINEAR CIRCU ITS 

"""" ,.. 741.SI,_, - "' 
LMJ<l1 - .. 
UUXl - 160 

74LS01 - _,. loll.$1~ - '" L...0:-11141 - :'!I 
74LSO:l' ,. 1&1.SIW - 1.1• LMJ01 - )II
l4lSOI ... 1tl$1$1 - .. """' - ........ ... 1ea.s1eo "' t J.IJ11 - 1J....... - ,, "'"" - 1,11) llMltl -1 :"0 
)4LSOll .. 1.au.10 - ..,. ..MJ:t - JI! 
74LW .. 141.516'1 - ,,. 

l.l.lm - llO 
1•LS10 .., JU,.5 1611 - "' 

...,.. _.. 
1•l.S11 .. 741.910t - "' """" - ,. 
14LS11 ... 74i..1 1'°' - "' lMlfil - 11!i 
74LS1l ... 14Ltr13 - ,,. 

u.uTl - lfD 
1~ 514 .... 741.S174 - "' ....,., _.. 
1•LS1$ - "' 14L.&17B - ,., 

LMlll' - 1~ 
7.at.Sl'O ,, J4LS1tl - ,,. 

tt:: : 19i.'Mls.)1 .. ~!t:i1: 
,,, 

l4Lln ... "' u..na - 1rt 

""" - .. 74L.51S1 - .... 1110PC - l.2D 

"''" - .. ,...,., - \~ lM~ · 1jl!,
?4L5ll .. 1"'31!M 

t,l.JC!t9 - !Wit 

"'"' - ,. 14~1 11!1- 1,1m ...... . ..,....,, - "' 
l 4LStK - :-: c.u.  • 

'""" 
,.. 14LSl'I? LMnO • UCI 

"'"" - ... ,....,.. - uo lM5J'I' - 1..!D 
74lS4D - AO 'J4LS:41 - ,.. 

t..M!b> - 2.LO,...., - :; '""" - .... LM6" - .0 

~=~ 
,.,.,., - ,,, LM* - a'"""' - '-" !ol!O -HO 

;:lli.: - ... ~ - ,,, ... ...... "' Mo& - .2~ 
1•LS'PS - .. """" l~ ~ - ~a7tLSM - ·" """' -
m~: - ... ,....,.. - .. ... ... - .. ,....,.. - ,. ,,._,, 
74LS!lZ - ... ,,..,,. - .. 110 u 
1•LSIJ ., ,,..,., - ... 111°'1 · ..IO 
l•LSl(I' - .. ,...,.. 

-
.... 

ili~i;~-,~l'•t$tot 

~ ms ·s14LS\ll -
m~m - 14!.t - to,.,.,., 

__.. 
~~g: - -  .. IDllC'C · lW.. ....,,, - .. .... _" 
14LSl» .. ""'" - HI l~ - 1 .~ 14Ui1.Jt '·" ...... - ... 

J.1'5-U. - ~~ 1uS1•1 - 1.1t ,....,., - ... 
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$229.95. 

IBEX 
LIGHT PEN 

Comes with Backgam
mon and Tio-Tac-Toe on 
cape with full documen
tation and program list
ing. Requires 911. battery. 
Part No. IBEX $19.95 

SYSTEM 

TRS-80 

SERIAL 1/0

• Can input into basic 
• Can use LUST and 
LPRINT to output. or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 11 o. 150,300. 600. 
1200, 2400. parity or 
no parity odd or even, 
5 to 8 data bits. and 1 
or 2 stop bits. D.T.R. 
hne • Requires +5, 
-12 VDC • Board only 
$19.95 Part No. 801 0. 
with parts $59.95 Part 
No. 801 OA. assembled 
$79.95 Part No.8010 
C. No connectors pro
vided. see below. 

Eh\ / AS-232 con· 
"tct or Pt rl No 
OB25P S6CX>.wt1' 
9'. 9 CotlG~ tor 

~b9t:I S1095PM"l 
No 0825P9 

3· ....... ,..,. 


#"""""...,...•
;'';.,':;•:;:_~; 
...... s1ossom 

11----N•••l•C•.•.·o- .... AC3122 . $219.95. 

COMPUCRUISE 

Prints address labels. 
multicopy invoices and 
lega~size reports.Adjust 
the tractor width from 
1-3/ 4 to 9 -1 / 2 inches. 
B switch-selectable 
forms lengths. Print 6 
or 8 lines per inch. Add 
the software-selectable 
full dot plotting graphics 
option to print illustra
cions, block letters, 
charts, graphs. Part No. 
162172$899.95 . with 
grapncs option Part No. 
162173$1099.95 

LNWBO. $69.95. 

GAME PADDLES 
&SOUND 

Includes: 2 game pad
dies. interface. soft 
ware. speaker. power TAS-80 or Pet $8 12 MHz Bandwidth 

each Part No. 41161 • Handsome Plastic 
supply, full documen- _ Case • $139.00211 7
tation including: sche-·--------·--------1matics. theory of 
operation . and user 
guide: plus 2 games on 
cassette CPong and 
Starship warl. $79.95 
Complete Part No. 

:.:~OM DATA 
PRODUCTS INC. 

Series 312 
Acoustic CoupIer 

300 BAUD Originate. 
Part No. AC3122 . 
$219.95. 300 BAUD 
Answer. Part No. 

300BAUDAnswer/Or
iginat.e. PartNo.AC3123. 

EXPANSION 

from 


LNW Research 

e Serial RS232C/20 
mA 1/0 • Floppy con 
troller • 32K bytes 
memor,o • Parallelprint
er port • Dual cassette 
port • Real-time clock 
• Screen printer bus • 
Onboard power supply 
• Software compatible 
• Solder mask. si lk 
screen. PC board and 
user manual, Part No. 

DISKETTES FLOPPY DISKLEEDEX 

• 
STORAGE BINDERSMONITOR 

Box of 1D. 5" $29.95, 

8" $39.95. 

Plastic box, holds 10 

Idiskettes. 5" - $4.50, 

8'" -$6.50. 
 I 

16K RAMS 
For the Apple, 12" Black and White• 

S-1 DO INTERFACE 

~~<4~~~ 


~ ~ 

~~ .J' ~ 

· 
"';I '. 

"' 
AN S-1 DO bus Adapter- Motherboard for the 
TRS-80. Kit. Part No.HUH81 DLXK, $295.95. 
Assembeled,Part No.HUH81 DLXA. $375.95. 

NOW! 

A FULL SUPPORT SYSTEM 


FORTRS-80 


e 32K of RAM e EPAOM firmware e Disk 
control • Data acquisition • Parallel 110 • 
Serial 1/ 0 • Plug into GPA's Motherboard. 
GPA's quality design inc ludes • 6-44 pin edge 
connectors • +5V, - 5V. +12V. - 12V external 
power supply required • Active termination. 
The Motherboard. Part No. GPA80. is only 
$149.95. 

TAKE ADVANTAGE OF 

GPA-EXPANSION CARDS 


FOR THE GPABO 

Memory cards: Now with Fortran compilers 
available for your TAS-80, additional expansion 
memory is a must! Card with sockets only, Pare 
No.GPA801,$119.95.Cardwith 1SK of4116 
Dynamic Ram, Part No. GPA802. $224.95. 
Card with32K 014116 Dynamic Ram,Part No. 
GPA803. $329.95. All cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks.For 2708 
or 2716 EPAOMS. Part No. GPABOS.$79.95. 
Serial 1/0 card. Here's what you've been 
asking for. a full serial terminal interface, with 
RS-232C or20 mA.Current loop.Input/output 
capabilities. Pert No. GPAB07. $79.95. 
Parallel 1/0 Card. Control functions in the 
outside world, monitor and store real time 
events.Two parallel output ports. Dip switches 
select ports C0-2541. Part No. GPA808. 
$79.95. 

...--D•IG•l•TA•L--..•T•R•E•N•D•C-O•M-· 
CASSETIE 

5 min . each side. Box 
of 10 $9.95. Part No. 
C-5. 

SARGON: A Computer 

Chess Program 


Features the complete program that won the 
1978 West Coast Computer Faire Tourna
ment. Part No. 00603- TAS-80 Level II : 
Part No. 00604 -Apple 11 C24KJ. $19.95 

SPINWRITER 

MODELS 5510and 5520 


Threeringbindercomes 
with tentransparentplas
ticsleeveswhichaccom
modate either twenty. Three-ring binder with 
five-inchorten.eight-inch ten 5 114 inch jackets 
Happy disks.Binder & 10 Part No. 51 OB-$9.95• 

Jackets only, fits stanholders.PartNo.8108
$9.95 • Extra holders, dard 3-ring binders.Part 
PartNo.810-69<I:each. No.510-6911: each. 

PRINT~fl 

\ 
\'. 

' 

TRENOCOM 200. Part 
No.TRC0200 $495.95. 
Interface for TRS-80, 
Part No. TBOA $49.95, 
For Apple II, Part No. 
TRCALL $75.95. For 
PET. NO . TRCP2. 
$79.95. For Scoccerer, 
TRCSR1 $45.95. 

Features-EIA AS-232C/CCITI V.24 Inter
face Standard • 55 Characters Per Second 
Maximum Print Rate • Impeccable Print Quality 
COCA Quality! • Microprocessor Electronics • 
High Resolution Plotting/Graphing • Lowest 
Operating Noise Level • Self-Test Printing • 
Operator Engineered Control Panel • Prints 
Original and up to Seven Copies • NEC Informa
tion SystP.ms new Model 551 OReceive Only and 
Model 5520 Keyboard Send/Receive SPIN
WAITEA terminals are microprocessor con
trolled serial, impact terminals designed for 
remote printing applications where impeccable 
print quality is required. Model 5510 AO, Part 
No. NECA30759 $2795.95 • Model 5520 
KSR, Part No.NECA30762 $3095.95 
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HEX ENCODED KEYBOARD ASCII TO CORRESPONDENCE 
CODE CONVERTER 

T.V. INTERFACE 

Fouronboard LEDs indi
cate the HEX code gen
erated for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$15.00 Part No. HEX-3. 
with parts $49.95 Par t 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Par t No. 44P. 

T.V. 
TYPEWRITER 

• Stand alone TVT 
• 32 char/line, 16 
lines. modifications for 
64 char /line included 
• Parallel ASCII tTTU 
input • Video output 
• 1 K on board memory 
• Output for computer 
controlled curser • 
Auto scroll • Non
destructive curser • 
Curser inputs: up, down, 
left, r ight. home, EOL. 
EDS • Scroll up, down 
• Requires +5 volts 
at 1.5 amps. and -12 
volts at 30 mA • All 
7400, TTL chips • 
Char. gen. 2513 • 
Upper case only • 
Board only $39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 

44 BUS MOTHER 
BOARD 

Has provisions for ten 
44 pin L156J connec
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X. and 
22 is connected to Z 
for power and ground. 
All the other pins are 
connected in parallel . 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 

UART& 
BAUD RATE 
GENERATOR 

AS·232/20mA 
INTERFACE 

This bidirectional board is a direct replace
ment for the boar d inside the Trendata 1000 
terminal . The on board connector provides 
RS-232 seria l in and out . Sold only as an 
assembled and tested unit for $249.95. 
Part No. TA 1000C 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged • Converts video to 
G-10 P.C. Board• Tri-mode MOS encoding AM modulated RF, 
•Two-Key Rollover• MOS/DTLITTL Compat- Channels 2 or 3. So 
ib le •Upper Case lockout• Data and Strobe powerful almost no 
inversion option • Three User Definable tuning is required. On 
Keys •Low contact bounce• Selectable Par- board regulated power 
ity • Custom Keycaps • George Risk Model supply makes this ex
7 53. Requires + 5. -12 volts. $59.95 Kit. tremely stable. Rated 

l••••••---------••1111 very highly in DoctorDobbs' Journal. Recom-
ASCII KEYBOARD 

TTL & DTL compatible • Fu ll 67 key array 
•Full 12B character ASCII output • Posit ive 
logic with outputs resting low •Data Strobe 
• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 
+5VOC, 325 mA. Assembled & Tested . 
Cherry Pro Part No. P70-05AB. $119 .95 . 

mended by Apple • 
Power required is 12 
volts AC C.T., or +5 
volts DC • Board only 
$7.60 part No. 1 07, 
with parts $13.50 Part 
No. 107A 

SOROCIQ12D 

~~ . ~ " 
«!i'"" ~ 

::~.\ 
~'~ .,,~~;!t 
~~ ·-r. 
• Converts TIL to RS
232, and converts RS-

Your computer can control power 232 to TIL • Two se
C120VACJ to your printer. lights, parate circuits • Re-
and other 120VAC appliances up quires -12 and +12 
to720wattsC6AMPSat 120VAC1 volts• All connections 

v· Input 3 to 15 VDC, 2-13 MA TIL go to a 1 O pin edge 
compatible, isolation 1500V. Part No. 79000K connector.kit$9.95Part 

• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1200 baud• Dig
ital in and out are TTL
serial • Output of 
board connects to mic. 
in al recorder • Ear
phone of recorder con
nects to input on board 
• No coils • Requires 
+5 volts. low power 
drain • Board only 
$7.60 Part No. 111 , 
with parts$29.95Part 
No. 111 A 

MODEM 

COMPUCOLDA 11 

1 Channel Ki t $9.95 • Assm. $12.50 •Part No. No232A10Anedgecon
This board has two 79004K 4 Channel Kit $34.95 • Assm. $44.95. nectar $3.00 part No. 
passive, opto-isola- 111•••••••••••••••••11 10P. 

With reg. keyboard 
M003 BK $1449.95 
MOD4 16 K $1495.95 
MOD5 32K $1699.95 
Without disk drive sub
tract $450.00. Add-0n 
drives. $495.00. With 
101 key option add 
$134.95. With 117 key 
option add $1 79.95. 

ted circu its. One con- SUPER MODEM .._______.._______.. 
verts RS-232 to 
20mA, the other con
verts 20mA to RS
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901. with 
parts $14.95 Part 
No. 7901A. 

Orignate, RS-232 and 
20 mA compatable, Full 
duplex, and half duplex. 
direct connect or a
coustic coupled, on 
board power supply, car

rier detect light , DB25 plug, 300 BAUD. Type 
103 compatable frequencies, Bare board Part 
No. 2000,$ 19,95, Kit Part No.2000A,$99.95. 

DC POWER SUPPLY 
• Board supplies a regulated +5 
volts at 3 amps .. +12. -12, and -5 
volts at 1 amp. • Power required is 
8 volts AC at 3 amps., and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$12.50 Part No. 60B5, with parts 
excluding transformers $42.50 
Part No. SOB5A 
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iiippla 11 Or 
APPLE II PLUS 

\ 
c::::::D .1 

PET COMPUTE R 

With 16K & monitor-

PARALLEL 
TR1Ac ouTPur lillJJ:l~looljrIi

BOARD FOR S 
APPLE II 
This board has 8 triacs capable of switching 

110 volt 6 amp loads C660 watts per channel! or a 
total of 5280 watts. Board only $15.00 Part No. 
210, with parts $119.95 Part No. 21 DA... ,

$895.00• Dual Disk O'ive ..______________... 

-$1095.0016K$975.95,Extra 16K 

E.S. RAM installed ·--------·$74.95, extra 32K E.S. 
RAM rnstalled $148.95. 

APPLE II HOBBYI 
PROTOTYPING CARD 
Part No .7907 $14.95 

APPLE II 
PARALLEL 

INTERFACE 

OPTD·ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are 8 inputs that 
can be driven from 

Interfaces printers, syn- TIL logic or any 5 volt 
thesizerskeyboards,and source. The circuit 

APPLE 11·::
SERIAL 1/0 
I NTERFACE 

Baud rate is continuously adjustable from O 
to 30,000 • Plugs Into any peripheral 
connector • Low current drain. AS-232 input 
and output • On board switch selectable 5 to 
8 data bits, 1 or 2 stop bits. and parity or no 
parity either odd or even • Jumper selectable 
address • SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. • Also 
watches OTA • Board only $15.00 Part No. 
2, with parts $42.00 Part No. 2A, assembled 

JBEA-D D-AConverter board can be plugged ..____ .._ ___________.. 

& Switches. This inter- into anyof the B sockets 

$62.00 Part No. 2C 

face has 4 1/0 ports of your Apple II. It has 
with handshaking logic, a 16 pin socket for 
2-6522 VIA's and a standard dip ribbon 
74LS74 for t iming. In- cable connection . 
puts and outputs are Board only$15.00. Part 
TTL compatible. Part No. 120, with parts 
No. 79295K Complete $69.95. Part No. 1 20A. 
Kit-$69.95 • Part No. ·-------11111179295A Assembled
$79.95 

REAL TIME 
100,0DO DAY 

CLOCK 
MT. HARDWARE Dou
ble the utility of your 

VID EO TERMINAL 

S-100 bus computer 16 lines, 64 columns • 
with a real-time clock . - l.!Pper and lower case 

• Programs 2708's address relocation of each 
4K of memory toany4K boundary • Power on 
jump and reset jump option for "turnkey" 
systems and computers without a front panel 
• Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom coil. 
board with parts but no EPROMS$139,with4 
EPROMS $179, with 8 EPROMS $219.that keeps t ime in • 5x7 dot matrix • Se- .._________________.. 

100115 increments for rial RS-232 in and out 
over 273 years. Pro- with TTL parallel 
gram events for the en- keyboard input • On 
t ireperiodwithrealtime board baud rate 
interrupts ...without de generator 75, 110, 
railing the system. Main 15 0 . 3 00 , 6 0 0 . & 
tain a log of computer 1200 jumper select-
usage, time and date able • Memory 1024 
transaction printouts, characters (7-21 L02l 
call uplists. On-board •Video processor chip 
battery backup. SFF96364 by Necu
MHPX004- $349.00 Ionic • Control cha!'

·-~!!l!l!!!'!!!!I!.... acters CCR , LF, -. -. 
, l. non destructive 

cursor. CS. home, CL 
• White characters on 
black background or 
vice-versa • With the 
addition of a key
board. video monitor 
or TV set with TV 
interface !part no. 
107 Al and power 
supply this is a com
plete stand alone 
terminal• also S-100 
compat ible • requires 
+16. & - 16 voe at 
100mA. and BVDC at 
1 A . Part No. 1OOOA 

Uses 2708 EPAOMS, 
memory speed selec
tion provided, ad
dressable anywhere in 
65K of memory, can 
be shadowed in 4K in
crements. Board only 
$24.95 part no. 
7902, with parts less 
EPROMs $49.95 part 
no. 7902A. $199.95kit. 

WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 

FD C· 1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek. remex 5" & 8 " drives 
up to 8 drives. on board PROM with power 
boot uiJ. will operate with CPM lnot 
includedl. PCBD ............... $42.95 

FPB -1 Front Panel. !Finally) IMSAI size hex 
dis11J;tYS. Byte or Instruction single step. 
PCBD ............. , .... , .. , , .. $42.95 

MEM-1 A 8Kx8 fully buffered, S-100, uses 
2102 type RAMS. 
PCBD • ...... . ...... . $24.95, $1 SB Kit 

QMB-1 Ii! MOTHER BOARD. 13 slot termi
nated, S-100 board only ... .... $34.95 

$99.95 Kit 
CPU -1 BOBOA Processor board S-100 with 

B level vector interrupt PCB D .. $25.95 
$89.95 Kit 

RTC-1 Realt ime clock board. Two independ
ent interrupts. Software proru-ammeble. 
PCBO . .. . .. . .. . . .. $25.95, $60.95 Kit 

EPM2 270B/2716 1SK /32K
EPRDM card PCBD . ......... . $24.95 
$49.95 with parts less EPADMS 

QMB-9 MOTHER BOARD. Short Version of 
QMB-12. 9 Slots PC:::BD . ...... $30.95 

$67.95 Kit 
MEM ·2 16Kx8 Fully Buffered 2114 Board 

PCBD . . ... • ...... $25.95. $269.95 Kit 

YOU MUST REFER TO THIS AD 
TO GET THESE PRICES. 

D.C. HAYES MICROMODEM 

Fully S-100 bus compatible including 16-bit 
machines and 4 MHz processors. • Two soft
ware selectable Baud rates-300 Baud and a 
jumper selectable speed from 45 to 300 Baud. 
1110 standard). Supports originate and answer 
modes. • Direct-connect Microcoupler. This 
FCC-registered device provides direct access 
into your local telephone system. with none of 
the losses or distortions associated with acous
tic couplers and without a telephone company 
supplied data access arrangement. • Auto
Answer / Auto-Call. The MICAOMODEM 100 
can automatically answer the phone and receive 
input: it can also dial a number automatically. • 
Automatic Reset and Disconnect. • Software 
compatible with the D.C. Hayes Associates 
80-103A Data Communications Adapter. 
Micromodem-DCHA32625-$379.95 

TIDMA 
. ~ - I 

;.A I - ' I - ~ ~= ' ~' 
• • \ I LJ ____..! r"';.,. 'I' 

Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader Cno 
proml has FSK encoder/decoder for direct con
nections to low cost recorder at 1200 baud rate. 
and direct connections for inputs and outputs to 
a digital recorder at any baud rate • S-100 bus 
compatible • Board only $3500 Part No. 112, 
with parts $11000 Part No. 112A. 

SYSTEM MON ITOR 
8080, 8085, or Z-80 System monitor for use 
with the TIDMA board. There is no need for 
the front panel. Complete with documentation 
$12.95. 

RS-232/TTY
INTERFACE 

. 
PARr"'1i10 6o f'J 

This board has two 
active circuits, one con
verts AS-232 to 20 mA. 
the other converts 20 
mA to AS-232. Re
quires +12 and -12 
volts. $9.95 Part iJo. 
600A Kit. 

SERIAL 1/0 

Four Senal 1/0 RS-232 
ports. S-100 Bus. Soft· 
ware or1umper selectable 
baud rate ( 110. 300. 600. 
1200. 2400.4800, 9600, 
19.2Kl, on board Xtal baud 
rate generator. Address
ing. switch selectable, 
Parity or no parity (odd or 
evenl switch selectable, 1 
or 2 stop bits. 5 to 8 
bits/character. Board only 
$29-95, Part No. 7908. 
With parts lkitl $199.95. 
Part No. 790BA. 

S-100 BUS 
A~TJVE T~_BIYllNATQR 

f 
Board only $14.95 Part No. 900. with parts 
$24.95 Part No. SODA 

~"-
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TELEVIDEO 
SMART (CRT) 
TERMINAL 
• Reverse Video • Blinking/blank fields 
• Upper/lower case character• Protected fields 
• Non-glare screen• Underlining• 12 x 10 character 
resolution • Single stroke editing keys • Function 
keys• Blinking cursor• TTY keyboard• Numeric 
pad • 9 Baud rates {7S-9600 Baud) • Sell-test 
• Printer port 
9128 . ' ' ' . ' . .. . .. . . . ' ..... ' ' . ... . .. . ' ' . $750.00 
9208 . ' ' ' . . . . ... . . •. ' . . . .. ' ' . .. ' ... . ' ' . $850.00 
920C .. . .......... .. .... .. . ......... . .. $900.00 
OPTION: 
2nd P1ge Memory .... ... ... .. .... ... .. . $ 24.95 
Freight Charge . . ... .. . .. .. . . ... .. . ..... $ 15.00 
Nationwide Field Service available from General 
Electric Instrumentation and Communication Equip
ment Service Shops. 

APPLE PRODUCTS 
MICRO-MODEM II ..... . . ... .. .. ....... .$350.00 
SORRENTO CONTROLLER 

for 8" Apple Disk Drive .. . . . ..... . .... $360.00 
INTROL X-10 SYSTEM 

(turns appliances on/ott) .... .. . .. . . .... $275.00 
MICRO·MUSIC (Software) ............... $180.00 
AIO/Serf1l·Par1llel Bo1rd AIT SSM .... . . $155.00 
INTEGER Flnnw1re C.rd . .... .. . . .. , .. . . $179.00 
PARALLEL INTERFACE CARD .......... $ 90.00 
VISICALC (Business SOftwore 

Package) ..... . . .. ...... . ............ $124.95 
SUPER·MOD II (connects Apple to TV) . .. $ 29.00 
ROM WRITER (Epromburner) 

Mountllln H1rdware ... . ....... . .... . . $175.00 
PROGRAMMER AID #1 ... , .. .. . .... , , .. $ 50.00 
APPLE CLOCK .... . ....................$280.00 
SANYO 15" MONITOR ... . ....... . .. .. , . $295.00 

SWITCHABLE 2 or 4 MHz 

THE QT Z+80 REV 1 
Z-80A CPU with Serial 1/0 Port 
This CPU can accommodate a 2708, 2716, or 2732 
EPROM in SHADOW mode, allowing you to use a 
full 64K of RAM. The MWRITE signal Is generated 
automatically If you use the board without a front 
panel. There's also an independent on-board USART 
to control the RS232 serial port at baud rates from 
110 to 9600. 
CPU-Z+80K (KIT) .. . .............. .. .. .. $132.00 
CPU-Z+80AT (A&T) .... .. . ........ .. .... $189.00 
CPU-Z+80BB (BARE BOARD) . . . .... . . .. $ 33.00 

VERBATIM & MEMOREX 
Pan No. s.ctorlng Plcg. of 2 Bo1ol10 

OTMO 525 01 Sott $eC1or $ &115 $2U5 
OTMO 525 10 Hard 10 Sector S I.ts $28.115 
OTMO 525 18 Hard 16 Sector S &115 S21.115 
OTF032 1000 Hard Seclor S11.115 $34.115 
OTF034 1000 Soft Seclor $11.95 $34.115 

KASETTE/10 
LIBRARY 
PllrtNo. 
CAS-11>-8 	 Grey 8" Diskette Holder $4.50 

Black ....... ·. ... or 3/$10.00 
Blue 
Beige 

CAS-1G-5 	 Grey 5" Diskette Holder $4.25 
Black . . ... . ..... or 31$10.00 
Blue 
Beige 

SPECIAL 
PACKAGE PRICE 
1 Male DB-25, 1 Female DB-25, 1 Cover 
RS-232 SET .. . .. .. .. _.... . .. . ....... .. . . . $6.50 

APPLE 

SERIAL/PARALLEL 


INTERFACE 

Al/O Kit . .. . ..... .. .. . .... . ..... . . .... . $125.00 
Al/0 A&T ... .. ..... .... .. . .. .... .. .... . $165.00 

16 X 64 VIDEO BD 
BY ITHACA AUDIO 
ASSEMBLED & TESTED 

• 	 Full upper/ lower case ASCII character set, 
numbers. symbols and Greek letters 

• 	 7 x 9 Do1 matrix in 8 x 10 field 
• 	 Selectable display modes. normal & reverse video. 

bl inking charac1ers 

• 	 Memory addressable to any 1 K page 
• 	 Software driver simulates TTY. provides full cursor 

control , scrolling & paging 
AIT PRICE ONLY . ... , , . ...... .. . . ..... $139.95 


IN STOCK 

All our advertised items 
are in stock and available 
for immediate delivery! 

DON SMITH 

Don brings to QT the 
same high level of 
personal service which he 
offered as sole owner of 
Jade Computer before he 
left in February of 1979. 

DISK DRIVE SYSTEMS 

S-100 
MS-800-1 (Drive with case, cables & 
power supply) .. .. ... .. .. . ... ...... . . . $1095.00 
MS-800-2 (2 Drives w ith case, cables & 
power supply) . .. . . . ... ..... ..... . . . . . $1595.00 

51/4" DISK DRIVES 
MPI B-51 . .. . ........ . ........ .. . . ... . $295.00 
SHUGART SA400 .. .. ...... . . ... .. . - . $295.00 

8" DISK DRIVES 
SHUGART 8" 801 R ....... .. ...... . ... . . $450.00 
REMEX RFD 4000 . . . . . . . . . . . . . . • . . . . . . $835.00 

TEXTOOL 

ZIP* DIP II SOCKETS 
I ~ '"-L. , -~ 

• • I - - l 11111 11 '~r-- 
16 PIN ZIP' DIP II .. ...... . .. . - .... .. - . . . $ 5.50 
24 PIN ZIP' DIP II .. ...... . .... . . ... .... . $ 7.50 
40 PIN ZIP' DIP II .. .. . ... . ........ . ... _. $10.25 

"ZERO INSERTION PRESSURE 

QT MEMORY EXPANSION KITS 
FOR 

TRS-80 •APPLE• EX/DY 

4116 200 ns 
8 for $49.50 


2716 (5V - 450 ns)

$18 00 

•

2716 (5 & 12V-45Q nS)
$ OO14•t------------------- 

PAPER TlGER 
• 	 132180 Columns; 6 or 8 lines per inch 
• 	 1.75"-9.5" Adjustable Tractor and Friction Feed 
• 	 Parallel and Serial lntertace 

• 98 Charac1er ASCII Set 
• 8 Software Selectable Character Sizes 
• 	 110, 300. 600 or 1200 Baud 

QT PRICES 
PT-132 .. .. .. . . . .. . .. .. .. .. . . ...... . $ 950.00 
PT-132G (Graphic• & 2K Butter) . .. . .. .. $1050.00 

STATIC RAM 

BOARDS 

SR-BK BARE BO (Ithaca Aud io) 21L02 .. . . $ 19.00 
SR· 16K BARE BO (Problem Solvers) 2114 . $ 19.00 
SR-16K A&T (Cal. Comp Sys) 

2114L 4MHz . . .. .. .... . .. . . . .... . ..... $269.95 
SR·32K KIT (Uses 2114L) 4MHz ... . . .... . $475.00 
SR-32K A&T (Uses 2114l) 4MHz ......... $500.00 

PARTS 
MICROPROCRllORS EPROMS 
ZIO (2 MH1) . .. .. $10.115 1702A " " .. .. ' ... s 4.95 
ZIOA (• MH1) . . . $12.115 2708 ... ' ' .. - - ' ... $ 6.75 
8502 .... '" .. ... $11.25 2516 ..... " ". ' " $22.00uoo .. .. " ...... $12.50 2758 " ..... " .. " $27.00U02 .. .......... $19.50 
 2532 '" ' .. .. ... . . $75.008035 .. . " . .. .. .. $20.00 

IOIOA .. .. . , .. . .. $ 3.IJ5 
 2732 ........ - .. .. $75.00 
8085A ... .... .... $20.00 

USRT808&·• ... ' " " .. $80.00 

874e.8 .... "" .. $70.00 
 82350 ' . ' ...... ... $10.115 

8080A IUPPORT 
MISCELLANEOUS

8212 . .. " " ...... s 3.50 OTHER COMPONENTS
821• ..... " ..... ' $ 4.50 

NIT20 . ........ . .. $ 3.25
8216 .. . .. " ...... $ 2.115 
N8T28 ' .. " " .... . $ 2.508224 ..... " " .... s 4.00 
N8T17 .. .... ..... . S 2.008228 ... ...... .. .. s e.oo 
NIT81l ...... .. , .. . $ 2.00

8238 ..... " " .... $ 6.00 
1418 " ... "." "' s 1.25 8243 " ..... " .... s 5.00 
14111 .. "." . "". $ 1.25 

8251 " ... ' • . " .. . $ 7.00 03205 ..... .. .... . $ 3.00 
8253 ' .... ' •. " ... $18.00 
03242 ".' ' .. " ". $10.15825~5 . " .... ''. - . $27.00 

8255 .. " ... " " " $ &.25 03245 .. . " .... --- · 5.80 
P3404 ... " .... ... $ 8.758257 . ' ' " ... .. 	' ' $17.1115 
TMS5501 . . . _ .... . $18.00 8257-5 .' ... ..... ' ' $19.00 
OM8131 .... . . .. .. $3.00 8258 . ' ....... " " $19.1115 


8275 . ' ' .. .. " ' ' .. $89.1115 

8278 . ' ' .. .. .. " .. $17.50 CRT CONTROLLER 

827&.5 . " " ". ". $11.00 
 MC9845P ......... $1 &00 

8295 . ' ........ ' .. $11.50 


STATIC RAMS KEYBOARD CHIPS 2114l. (450 ,.) 	 U.25 ...
AY!S-2376 ....... .. $13.75 


' ' .. " ' .. 100 .../$4.50 ...AY!S-3800 , • . . . ,, . . $13.75 
2114l. {300 na) $5.50 ••· 
. ' . ' . . . .. 100 .../$4.75 ...BAUO RATE 

GENERATORS UARTS 
MC14411 . . .... - - -$11 .00 TR1S02B - ... .. .. S 3.75 
1.1432 KTAL .. . . . . S 4.115 CHARACTl!RBR1941l .. . ..... $10.00 G•MliRATORI 

DISC CONTROLLER 	 2513 (Uppe• C9M) $10.95 
2513 (low•• C8M) $10.85 

1n1ao1 ... . .... .. $24.115 2513 Uppe• (5 v) S 8.75 
1791801 . - . ' ' ' " .. $39.1115 2513 Lower (5 •) $10.85 

http:31$10.00
http:3/$10.00


$25 REBATE EXPANDORAM :I 
EXPANDABLE TO 64K USING 4116 RAMS SD SYSTEMS on any SD Systems 
Interfaces wi1h most popular S-100 boards 
Bank selectable: PHANTOM provision 
Draws only 5 watts fully populated 
Designed to work with Z-SO, SOSO.and 0085 systems 
No wail states required 
)6K boundaries & protect via dip switches 
Kus come with sockets ror lull 64K 
Invisible refresh 
MEM-161< (16K KIT) ..... , ... •.•........ $199.00 
MEM·16AT (16K A&n . . .•. , .. , ..•. . .. , . $2t!ll.00 
MEM·32K (32K KIT) .... . , .......... ... . $260.00 
MEM-32A T (32K A&T) ...... , .. ........ .$3211.00 
MEM-48K (4SK KIT) , . . .. .. , .. ..... ... , . $315.00 
MEM-48.t.T (48K A&n . ... .. ......... .. . $379.00 
MEM-841< (64K KIT) ....... ......... .... $370.00 
MEM-64A T (64K A&n . ........ , ..... , .. $4311.00 

EXPANDORAM ll 
THE RANDOM ACCESS MEMORY 

S-100 Bus Compatible 
Up to 4Mhz Operal\on 
Expandable Memory from 16K to 256K 
Dip Switch Selectable Boundaries 
Uses 16K (4116) or 64K (4164) Memory Devices 
Page Mode Operation Allows up to 0 Memory 

Boards on Bus 
Operates with Z80 CPU's 
Phantom Output Disable 
Invisible Refresh (Synchronized with Wait States) 
MEMll-181( (KIT) . , .. , . . . . . .. . . . .. .. $250.00 
MEMll-16AT (A&T) .. , . . . .. o~ ... $300.00 
MEMll-32K (Kin . . . . . ' ' .. $325.00 
MEMll-32AT IA&T) :( Y ~S \ .. $375.00 
MEMll-481< (KIT) . . . 0 ~CT,, ..... $395.00 
MEMll-48A T (A& T) . . ~~ . , . ... ... . $475.00 
MEMll-64K (KIT) . . . . . . ..... . ..... ... $475.00 
MEMll-64AT (A& T) .... .... ........... .. $539.00 

Z-80 ST ARTER KIT 
COMPLETE Z-80 MICROCOMPUTER 

On-board keyboard . display. EPROM programmer. 
and casselte interface 
On-board S-1 QO In te rface 
Wire-wrap area and room for 2 S-100 connectors 
Two 0-bil parallel 1/0 ports. 4-channel CTC. 5 
programmable breakpoints 
Examine and change memory. 1/0 ports. or register 
Z-80K (KIT) .. .. . .. ...... .. ............ $310.00 

Z-80AT (A& T) . .... . ...... . .. ... ..... .. $369.95 


S-100 BARE BOARDS 
CB1A SOSO CPU ... . , ... ..... , .. , . . .. , , . . $33.00 
VB2 1/0 Mapped Video Interface . ......... $33.00 
102 Panillel 1/0 Interface ...... . . . .. ..... . $33.00 
104 2P + 2S 1/0 Interface ...... .... . ... ... $33.00 
SB1 Music Synthesizer . ... .... . ... ....... $40.00 
OB1 Ve-ctor Jump & Prototyping Board . .. . $29.95 
MB3 4K 1702 EPROM Board . ............. $30.00 
MB6B SK Static RAM . .. ........ . . .. .... . $27.00 
MB7 Low Power 16K Static RAM .....•.... $30.00 
MB8A 16K 2708 EPROM Board .. .... ..... $30.00 
T1 Terminator ... .. . . . .... ..... ...... .... $26.00 
MTI 15 Slot Motherboard ........ . . . ...... $40.00 
XB1 Extender Board . .... . .. ... .. ... . .... $13.50 

S-100 KITS & ASSEMBLED BOARDS 
CB1A 8080 CPU 
Kit . . . . . . . ... ... ............. ..$149.95 

Assembled & Tested . .. ... . . ........ . $199.95 


CB2 Z-80 CPU 
Kit . ... .... ....... . ...... ... , ...... $195.00 
Assembled & Tested .. . . . ..... ...... $275.00 

MB3 4K 1702 EPROM Board 
Kil - without EPAOMS . ............ , $ 65.00 
Assembled & Tested ................ $125.00 
MB6B SK Stelle RAM 
450 n1 RAM 
Kit ...... ... .. .. . ............ . .... . $139.95 
Assembled & Tested .... .. .... . .... $199.95 

VERSAFLOPPYI 
SINGLE DENSITY DISK DRIVE CONTROLLER 

S-100 Bus Compatible 
IBM 3740 Compatible SOii-Sectored Format 
Operates with both Standard (8") and Mini (51h"') Drive 
Provides Control for SI ngle or Double-Sided 

Operation 
Controls up to Four Drives Simultaneously 
Operates with SOOS or CP/ M Disk Operation System 
Operates with Z80. 0080. and 8005 Central Processing 

Units 
Utilizes FD 1771B-1 Controller Device 
Control and Diagnostic SOltware Available In PROM 
Interrupt Operation Optional 
VF-IK (KIT) ............ .... .... . ... . ... . $235.00 
VF-IAT (A&T) .... ........ . . . ... . .... . .. . $295.00 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

Single or double density floppy disk controller 
905600 bytes on 8" double sided diskettes 
259040 bytes on double sided 5 1/ , " diskettes 
S-100 bus (IEEE) standard compa tible 
IBM 3740 format 1n sing le densily 
8"' and 5 '/," drives conlrolled simullaneously 
Operates with Z-80. 0000. and 8085 CPU's 
Controls up 10 4 drives 
Veclored interrupt operation oplional 

VF·2K (KIT) .. . . ... . . . . .. .. . . . . . ..... . .. $335.95 
VF-2AT (A&T) .. ... . .. .......... ........ $315.95 

SBC-100/200 
OR 4 MHz SINGLE BOARD COMPUTER 

S-1 00 bus compat ible Z-80 CPU 
1 K ol on-board RAM 
4 EPAOM sockels accomodates 2708. 2716. or 2732 
One parallel and one ser ial 1/0 port 
4-channel counter timer chip (Z-80 CTC) 
Software programmable serial baud rates 

SBC·100K (2 MHz KIT) ... . ... . . .... .. . $2SO.OO 
SBC·100AT (2 MHz A&T) . . , .. . .•. ..... $340.00 
SBC·200K (4 MHz KIT) .... , . ... ... .. .. $299.00 
SBC·200AT (4 MHz A&T) . .......... . .. $359.00 

S.!7i1PRODUCTS 
MB7 Low Power 16K Stelle RAM 

64.00 

Kit . . .. ........ . .. ............ . , ... $325.00 
Assembled & Tested ...... . ........ . $375.00 

MB8A 16K 2708 EPROM Board 
Kit - without EPROMS ....... ... . . .. S 99.00 
Assembled & Tested ... .. ........... $159.00 

MT1 15 Slot Motherboard 
Kit I with Connectors) . . . . . . . $119.95 
Assembled & Tested ..... . .... .. ... . $149.95 

081 Ve-ctor Jump & Prototyping Board 
Kit ... . . . .. ........ ... . .. . . ........ S 55.00 
Assembled & Tested ........... . . .. . S 85.00 

PB1 2708/2716 EPROM Programmer 
Kit with Textool sockets ............. $134.95 
Assembled & Tested w/Textools sockets$174.95 

S81 Music Synthesizer (4) 
Kit .... . ........ . . .. , .... .... ...... $199.00 
Assembled & Tested .......... . ...... $279.00 

T1 Active Terminator 
Kit ...... ........ ..... .... . ....... , $ 34.00 
Assembled & Tested . . . . . . . . . . . . . . . . . 

Upgnide Kit lor 8011'.24 Dl1play 

2 MHz ... 

4 MHz .. 


microcomputer board 

Offer expires 10-31-80 

PROM-100 
PROGRAMMING BOARD FOR PROM DEVELOPMENT 
5-100 Bus Compatible 
Programs the Following EPROMs: 

2708. Intel 2758, 2716, 2732 and Texas Instruments 
2516 

Dip Switch Selection of EPROM type 
25 VDC Programming Pulse Generated On Board 
Maximum Programming Time: 16,384 Bits in 100 

Seconds 
Power Requirement: +SVDC at 300 ma: +16 VDC al 

100 ma; -16VDC at 60 ma 
TTL Compatible 
Software Provides for Reading of Object File from 

SOOS, CP/M or PROM and Programming into 
EPROM 

Program Verification 
Verification of Erasure 
Zero lnser1ion Force Socket 
PROM·100K (KIT) ....... . . .. . ... . .. .... $175.95 
PROM-100AT (A& T) . ... . .. . ... . .... .. . . $235.00 

V81B M ...IOry Mopped Vlo.o lnlerfaco 
LIMITED SUPPLY - DISCONTINUED BOARD 
Kit . ...... ... .... . . ...... . ..... , ... $149.95 
Assembled & Tested . . .......... . .. .. $180.00 

VB2 1/0 Mapped Video lntet1e-ce 
Kit ...... ..... ... .. ..... . ....... ... $160.00 
Assembled & Tested .. . .. .. ... .. .... . $210.00 

VB3 SO Charactl!f Video fnlerface 
80x24 Dlsplay, 2 MHz 
Kit ......... ... ... ... ...... •. ...... $324.95 
Assembled & Tested ................ . $399.95 

XB1 Elltender Board 
Kit (with Connector) .. . ... .. ......... $ 19.95 
Assembled & Tested .. ..... . , ...... . . S 29.95 

80x24 Dlsplay, 4 MHz 
Kit ... . ... ...... ...... . ... . .. ..... . $369.95 
Assembled & Tested .. . .. ... . ..... ... $439.00 

102 Parallel 1/0 lnterfe-ce 
Kit .. .. ........ .... . ... ... . ........ S 59.00 
Assembled & Tested . ..... ... ........ S S9.00 

104 2P + 2S 110 Interlace 
Kit ................. . ... . . . . .. ..... $134.95 
Assembled & Tested . ... ... .. ..... . .. $199.95 

http:8011'.24


$2130.00 COMPUTER 
GET AJADE lllFLATIOI 

JADE SavesYou$1130 
SD Systems 4 MHz BOARD SET A &TPrice 

S8C-200 CPU with 110 . .. . . . ... . .. . $400.00 
Versaf1oppy II Dbl density cor1trollr . $430.00 
ExpnndoRAM II 64 K RAM 4 MHz . $1300.00 
Total price .... ........ .... . ... . . .. . .$2130.00 
JADE KIT PRICE .. . . . . .... ... . . . .$1074.95 

Less SD Systems Rebate .. . ... . . . . . . $75.00 

l' OUR COST ONLY . .. . . .. ... . .. .... $999.95 


S-100 Boards 
THE BIG Z - Jade 

2 vr 4 Miiz switdrahle Z.lJO CPU with serial 110 

C PU-30201 K Kit ... . .. . . ........ . . $145.00 

CPU-3020IA A & T . ... ..... .. .... $199.00 

CPU-302008 Bare board . . . . .... . . . . $35.00 


SBC-100 - SD Systems 
2.5 M Nz Z·llO C P U with serial & parallel 110 ports 

CP C-30100K Kit ............. ..... $257.50 
CPC-30100A A & T ... ... .. . . .. ... $325.00 

SBC-200 - SD Systems 
./ M iiz Z-HO CPU with Sf•rial & parallel 110 ports 

CP C-30200K Kit . . .. . .. .. .. .. .. .. . $399.95 
CP C-30200A A & T .. . .. ..... . . ... $475.00 

CB2 - S.S.M. 
2 '"·I Mfll swrrchable Z-8U CPU with R A M. ROM. & 110 
CPU-30300K Kit ... . .. .. . .... .. ... $185.00 
CP C-30300A A & T .. . . . . . . . . . . .. . $249.95 

ExpandoRAM I - SD Systems 
2.5 MHz RAM board c.<pandable from 16K to fi4 K 

MEM-16130K 16K kit . .. ...... .... $189.00 
MEM-t6130A 16K A & T .... . ... . . $249.00 
MEM-32131K 32K kit . . . .. . . .... . . $234.00 
MEM-32131A 32K A & T .. .. . .. ... $294.00 
MEM-48132K 48K kit ... . .. .. .... . $'279.00 
MEM-48132A 48K A & T . . . . . • . . . . $339.00 
MEM-64133K 64K kit .. . ... . .. ... . $324.00 
MEM-64133A 64K A & T .... . ..... $384.00 

ExpandoRAM II - SD Systems 
4 M H z R A M boa rd expanda ble from 16K to 256K 

MEM-16630A 16K kit ..... . . . . . . . . $249.95 
MEM-16630A 16K A & T . ... .. .. . . $299.95 
MEM-32631K 32K k it . . . .. . .. . . . . . $309.95 
MEM-32631A 32K A & T . . . ... . ... $359.95 
MEM-48632K 48K kit . . . . . . . . . . . . . $369.95 
MEM-48631A 48K A & T .. .. . . . .. . $409.95 
MEM-64633K 64 K k i t . . . . . . . . . . . . . $429.95 
MEM-64633A 64K A & T . .. . ... . .. $479.95 

32K STATIC RAM - Jade 
:! " ' 4 Miiz apa rr dahl1• s ta tic RAM board uses 2114L 's 

ME M-16150K 16K 2 MHz k it . . ... . $249.95 
MEM-16150A 16K 2 MHz A & T . .. $299.95 
MEM-16151K 16K 4 MHz kit .. . ... $259.95 
ME M-16151A 16K 4 MHz A & T . . . $309.95 
MEM-32150K 32K 2 MHz kit ...... $399.95 
MEM-32150A 32K 2 MHz A & T . . . $449.95 
MEM-32J51K 32K 4 MH~ kit . . . . $409.95 
MEM-32151A 32K 4 MHz A & T . .. $459.95 

16K STATIC RAM - Cal Comp Sys 
2 or ·I NI Hz 16K static RAM - a real memory bar1:ai11 

MEM- 16160K 16K 2 MHz kit ..... . $249.95 
MEM-16160A 16K 2 MHz A & T . . . $279.00 
MEM-16162K 16K 4 MHz k i t ... . .. $279.95 
MEM-I6162A 16K 4 MHz A & T . . . $309.00 
MEM-161608 Bare board .... . ... .... $29.95 

Call for your free 1980 catawg 

DOUBLE-D - Jade 
Doublr dt•n:si(l' <·trn fNJ/lrr with th e hr.-.·irh• tm rk 


IOD-1200K K it .......... . .. .. ... .. $299.95 

IOD-1200A 8" A & T .. . ........... $389.95 

IOD-1205A 5W' A & T . . . . . . ... ... $389.95 

IOD-12008 Ba re hoard .. . . ..... .. ... $65.00 · 


VERSAFLOPPY I - SD Sys tems 
Verso tile floppy di."k l'nn lmllt•r far fl" ur .?·Vi " 

IOD-1150K Kit . .. .. . . .... . .. .. .. . . $219.95 

IOD-I 150A A & T . . . . . . . . . . . . . . . . . $269.95 

VERSAFLOPPY II - SD Systems 
New double dcn~if.Y ('Otrlrolln fur lmth X" & .J V, " 

IOD-1160K Kit . . . . . . . . . . . .. . . . . . . . $309.95 
IOD-1160A A & T . .. ..... . .. . ..... $3£i9.95 

1/0-4 - S.S.M. 
2 :j(!rifJ/ 110 por~s p lm~ 2 />arallvl / 1 0 ports 

101-HllOK Kit . .... .. ... .. . . ... .... , 129.95 
101-lOlOA A & T .. . .......... . ... $189.95 
101-10108 Ba re board .. ... $29.95 

PB-1 - S.S.M. 
27011. 2716 EPROM b oard with built·in pruwammo•r 

MEM-99510K Kit . ... . . .. ...... . .. $119.95 
MEM-99510A A & T .. . . .. .. . .. . .. . $ 169.95 

PROM-100 - SD Systems 
2 7011. 2716. 2732. 2758. & 2.'jfli E /1ROM prupra111111cr 

MEM-9952(1K Kit .... . .... . .. . .... $ 175.00 
MEM-99520A A & T .. . . . .. . .. .. .. . $225.00 

32K BYTESAVER - Cromemco 
.'12K EPROM hoard with ou·lw llrd 27 /fi proj!rn111111er 

MEM-32550A A & T ... . .... . . . .... $295.00 

lOOK DAY CLOCK - Mtn Hardware 
Crys tal controlled S ·IOO cfo"k 1< •it/1 NiCllll hackup 


IOK-1400A A & T . .... .. ........ . . $329.95 


SBl - S .S.M. 
15 Hz to 25K Hz music •yntlrn.<izcr f"r S·IOO 

IOS-1005K Kit . ... , .. . . . .. .. . . ... . $189.95 
IOS·l005A A & T ... . . ... ......... $269.95 


TB-4 - Mullen 
E.t tremely uersa t ile exte11 der board witlr logic probe 


TSX-180K Kit . . . . . . . . . . . . . . $55.00 

TSX-180A A & T .. ....... . .. .... .. . . $75.00 


TERMINATOR & EXTENDER - C.C.S. 
Ca n be used as both an S·IOO extellder alld terminator 


TSX-150K Kit ...... . ... . . ........ ... $39.95 


S-100 EXTENDER - Cal Comp Sys 
Puts problem boards within easy reach 

TSX-160A A & T . .. . ... .... . ... ... . $24.95 

VDB-8024 - SD Systems 
80 .r 24 110 mapped r•iden hoard witlr k1•.vhoard I 0 

IOV-1020K Kit .. ... . .. .. . ..... . . . . $324 .95 
IOV-J 020A A & T . . . . ..... . ... . ... $379.95 

VB3 - S.S.M. 
80 x 24 ur 80 x ./8 ml'm or,\' mappC!d u·ith iJrnphfr.'i 

IOV-1095K Kit. 4 MHz ...•. .. ...•. $339.95 
IOV-1095A A & T. 4 MHz ......... $399.00 
IOV-1096K 80 x 48 upgrade, 4 MHz . $89.00 

VIDEO BOARD - Jade 
64 X / 6 OSS<'lll/•frrf & te,»/rU S . fO() l'tdro board 

IOV-10508 Ba re board . . . .. .. .. . . . . . $29.95 
IOV-1050A A & T sale price .. .. ..... $99.95 

8K RAM BOARDS - Special Sale 
Uses 2 11.02 I/AM chips 

2 boards & manual for ....... . . . . . . . $30.00 


Call for your free 1980 catawg 

Single Board Computer 
AIM-65 - Rockwell 

6502 t•ompulrr u•1lh prinf(•r , rlispla~/. & kf..•yboard 
C PK-50165 I K AIM .. . .. . .. . . . . . .. $374.95 
CPK-50465 :/ K AIM ..... . . .. . . . . .. $449 .95 
SFK-74600008E BK BASIC ROM ... $99 .95 
SFK-64600004E 4K assembler ROii'! $84.95 
PSX-030A Power s upply . .. .... .. .... $59.95 
ENX-000002 Enclosure . .. ... . .. ... . . $49.95 

·t K A IM. HK llASJC , puu'Pr .,.,pply, & <'fldu.rnri• 
S1Jeciul puckuge P.rice . . . . . . . . . . . . . $599.00 

32K RAM - for AIM-65 
V ynumi<· 11u•nw r .v board l o rxpa11d your A I J\f.fiS 

MEM-99170A A & T wt oal RAM .. $275.00 
MEM- J6170A A & T wl 16K . . . .. .. $325.00 
MEM-32170A A & T wl 32 K . . .. .. . $375.00 
ME M-991708 Ba re board . .. . . .. .. ... $49.00 

DISK CONTROLLER - for AIM-65 
Add 5'1." or 8" disk drille.• to your A IM-6fJ 


IOD-3013A A & T .. .. .. .. . .. . .... $575.00 


VISIBLE MEMORY - for AIM-65 
Vidt•o boa rd 1C'itb HK mt·11wry & praphics for A /Af-6.~ 


IOV-3011A A & T ... . .. . . . . .. . .... $239.95 


MEMORY-MATE - for AIM-65 
1'!11· 11wstrr-111a to•r with ·tliK RAM. I 0. PROM. & 11111,-ir 
MEM-52301A A & T wl 16K ... . ... $475.00 

Z-80 STARTER KIT - SD Systems 
Z-80 t'v m/lltl!'r U"itlr RAM. HOM. I 0 . & i.·<"yboard 


CPS-30010K K it . .. . .. ... .... .... $289.95 

CPS-30010A A & T ............ . .. $349.95 


Accessories for Apple 
16K MEMORY UPGRADE 

Add l fi K uf RAM to your T RS ·80. Appk ur Ex1d;· 
MEX-16100K 1'RS·BO kit ... ....... . . $49 .95 

MEX-16101K Apple k i t ....... .. ... .. $49.95 

MEX-16102K E xid y k it .. . ...... . .. . $49.95 


DISK DRIVE for APPLE 

.;w· disk drive with co11 troller for your Appil' 


MSM-I2310C with controller . . . . . . $495.00 

MSM-123101 wl out controller ... .. $425.00 


8" DRIVES for APPLE 
Co11 troller. DOS, two 8" drives, cabinet. & cablr 


Special package price . . . . . . . ... . . $1475.00 


AIO - S.S .M. 
Parnllel & serial inti!rfat'I! far your Appfr 


IOl-2050K Kit . . .... .. ........ ... .. $115.00 

IOl-2050A A & 7' ... . . .. .. . .... .. . . $155.00 


SUP'R'TERMINAL - M & R Assoc 
110 .T 2•1 1·odco di.•p/a y /ward for ynur Appl1• 

IOV-2100A A & T .. .. ............. $359.00 

SUPERTALKER - Mtn Hardware 
SJJ1 'tTh " '<' tJJ,:nirim1 :(\'1lflu.,siz"r u· spt'akt·r & miJ.w 


IOS-2015A A & 1' .. . . . . . ... .. . .. .. $275.00 


Z-80 CARD for APPLE 
z .110 CPU rnrrl u-ith CP1 M fo r .\'Oii ' Apple 

CPX-30800A A & T .... . ... .... .. . 8345.00 

MICROMODEM - D.C. Hayes 
Auto 1111su·r•r dial m odt•m l·ard for Applt• ur S· IOO 


IOM-2010A Apph· mod,•m . .. .. .... $349.95 

IOM-1 IOOA s. 100 modem . .. . ...... $375. 0IJ 


SUP'R'MOD II - M & R Assoc 
Color nr I) & lV TV i11tr•rfac-1..~ f(>rnmtm: rrded fu r Appfr 


IOR-5050A A & T ... ... .. . ... . . . . ... $29.95 




•••••••••• 

Printers 
BASE 2 - Impact Printer 

/.'l:J <'/JS, f1i -dir11climrnl, /f(H'f11r f<'1·rl. & Jir<1.phil·,; 
PRM-13100 . . . ..... . .. .. ... ... ..... $625.00 

DP-9500 - Anadex 
Y ,\' Y dul mar.rix. 176 rnfon11J. !WO cp.-.. & ~rophfr,<.,• 


PRM-10500 Standard DP-9500 . . . $1495.00 

PRM-105 10 with graphics & 2K .. $1595.00 


LP-80 - Matchless 
~ ·"' 7 muln:r. 1:12 columu. /':l/j ''PS. ,,i-dirt'clional 

PRM-37204 . . . $775.00 

PAPER TIGER - Integral Data 
l.'J2 1·olu11rn, varnlft•I & .•wrilll. J.50 cp,..;., J!r<lphir.o; 

PHM-33440 IDS·440 .. . . ......... . . $950.00 
PRM-33441 IDS·440 1d waphics .. $1050.00 

MIPLOT- Watanabe Instruments 
Jnr1•Ni).!f'Hf /,!raphir... pfotlf'r use.~ i bil ASCJJ rod'' 

PRP-10800 .. . . . .. ........ ..... ... $1075.00 


SPINWRITER - NEC 
66 C/J~. bi-din•climrnl, lr•ltr•r 111wliry 1Pilh tractor 

PRD-55510 with 2K buffer .. . ... . $2995.00 

Motherboards 
ISO-BUS - Jade 

Sil1•11r. . ;;irnpl<'. aud on ~ul•• . ti IH•1t11r molhcrhoard 

H Slnt ffi 11.·1 x ~ ···~ "l 


MBS-061 B Bare hoard . . . . . . . $19.95 

MBS-061 K Kil . . ... .. .... ............ $39.95 

MBS-061A A & T . .. . .. .. .. .. . .... $49.95 


12 .Slol (~, 1" .'i: ~·h-" l 


MBS-121 B Bare hoard .. .. ..... . . . .. . $29.95 

MBS-121 K Kil .... ...... ............. $69.95 

MBS-121A A & T .. ..... .. . . ....... .. $89.95 


18 Slot (l •l'I/ ' x H'>I") 

MBS-1818 Bare hoard .. . . .. . . . .. .... $49.95 
MBS-J81K Kit ....... . .. .. $99.95 
MBS- 181A A&T .... ...... .... .. .. $139.95 

Mainframes 
MAINFRAME - Cal Comp Sys 

12 ... luJ 8-JOO main/ramr 1i ·ith 20 amp pom<~r supply 

ENC-112105 Kit ....... .. ... . ... . . $309.95 
ENC-1J2106 A & T . . . . . . . . . . . . . . . $349.95 

DlSK MAINFRAME - NNC 
lJuul W' drh·e cuffml.~ tt"ith (,' ~·/of mulh11rlmnrd 

ENS-112320 with .10 amp p.s . , , . .. $699.95 

Video Monitors 
VIDEO 100 - Leedex 

I:!" II & II' r·u/(·tJ monHor wiflr /:!MN~ lumdwi<lfh 

VDM-801210 $139.95 


VIDEO 100-80 - Leedex 
81 x :U ( J(>r.~ion of Vidt·u /0() u·ith nwlal c11bint'f 

VDM-801230 .. .......... . .... . .. .. $179.95 


B & W MONITOR - 'Sanyo 
Ni#h r1uality. hil!h rrtwlutirPll 1•id1•1J mrmifvrs 


VDM-700901 9" monitor .... ... ... , $209.95 

VDM-701501 1.5" monitor ..... .... $279.95 


13" COLOR MONITOR - Zenith 
111(' h1 rt'S cofur _vou'j•i • ht·4·1• promi... i11;: ,\•uurtwlf 

VDC-201301 . ... ........... ... ..... $449.00 
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Disk Drives 
JADE DISK PACKAGE 

Doubl1•· f) t•rmtrollf!r kil, two X" tfor•hh• d1·1i.-;ify 

di.-.k drilws, rnbinel. p1m 1er suppl,v. d:· r.:(lb/cs 
Special package price .. ... .. .... , $1295.00 

DUAL 8" DRIVES - Lobo 
A 1m1r 11{ dauhlt• density 8hr1J..{arls in" cabif!f!f 


MSF-12800R 2 single sided .. . . , . , . $995.00 

MSF-125202 2 douhle sided .... ... $1425.00 


DISKETTES - Jade 
/fo rprdn prier.-. on mt1J.!nifin·nl lll(lJ.:f11•fic m11ciia 

Ii 1•1" .i;inJ..de ~idecl, sins.de <lcnsil_v, lrnx nf in 
MMD-5110103 Soft 1;cctor ..... .... .. $27.95 
MMD-5111003 JO sector .... .... .... . $27.95 
MMD-5111603 16 sector ............. $27.95 

fl 1'1" double s ided, cloublt1 dcnsil.v. lmx of IO 
MMD-5220103 Soft sector . .... . . .... $39.95 

H" sinf.{lr: sided, singl1,• density, hox of 10 

MMD-811 0103 Softscc·tor .. .. . . .... . $33.95 
H" sin 11l c sided, double density, b<>x of 10 

MMD-8120103 Soft sector ...... .. $55.95 
I\" double sided, dcmblc den•ity, h<lx of 10 

MMD-8220103 Soft sector . ...... . .. . $57.95 

FLOPPY SAVERS - Tri-Star 
Pmft' ('f ,\'O!lr ualuablt• sofrwar,. from spi11d!t1 ciama!(e 


MMA-205 51/i " kit ........... . .... ... . $13.95 

MMA-208 8" kit .. .............. .. . .. $15.95 


Software 
CP/M 2.2 - Digital Research 

Lcif1•s l & mosl pow"rful rc•!.Ja sr 11{ C PI M 


SFC-525060000 Ma11unl sci ........ $24.95 

SFC-52506000M 5 1/i " disA· & manual $149.95 

SFC-52506000F 8" disk & manual $149.95 


MP/M - Digital Research 
Alulri·u,.,,., OJ1l'r<1 linR .~ys 1 1 1m for Z·HO t·ompt1lers 


SFC-52507000F 8" dish & manual $295.00 


PASCAL/MT - MetaTech 
A pml'crful lrrnJ!uaJ!c {nr C PI A•f ,.;ystt~m.s 


SFC-73301001 F 8" dis!.· & ma11 11ril .. $99.95 


SDOS - SD Systems 
l>LJS. C/JASIC-2. z .Bo o,,,,..,,,/,h•rl <'dir11r, linka 

SFX-550010000 Mein.uni set .. . . .... $24.95 
SFX-55001002M .5 1//' dis/is & man $149.95 
SFX-55001006F 8" dislt & manual $149.95 

WORDSTAR - MicroPro Intl 
'f'h1• fim•,..;f t1 ·or(/ ·prr1C'1"~ .~inJ.! µ(u•l..•c1).!t> for ('p, 1W 

SFC-13600100F 8" dis/1 & ma.111wl $395.00 

VISICALC - Personal Software 
Vi,,.if,/4• b11... im•.-.,(i c1rfmwtiTIJ! ('(l/rufnl' ff for Appll' 


SFA-24101005M SW ' disk & ma1111a/ $145.00 


SINGLE DRIVE COPY - for Apple 
Afol.•1· had1'-U/) disks tt·ifh jr1sf a sin1-:fo /Ji.ioh II 


SFA-5II500JOM 514" dish & ma1111al $19.95 


SUPER-TEXT - Muse 
l jro/cs...iunal u.·nrd·prnC',~ssinR pm:lurRr' for Apple 

SFA-l:i800085M 5W' dish & ma1111al $99.95 

Modems 
NOVATION CAT 

.1fm boml. rwto 1111su·,•r nriJ!inafr• af'ousfif• mnliem 

IOM-5200A Specia l sale price ... ... $149.00 

EPROM ERASER - L.S.Engineering 
UV 1•ras<'r f or 11p ro 411 El'ROMs 


XME-3200 A & T .. ... ............... $39.95 


Circle 220 on Inquiry card. 

11
, 
·- 

~llCROl'HOC~: s.~OllS • 
7.-xo ... . .. srn.9; , 
Z·KOA ...... S l4.9; 
6;02 ... , .... SlUll 
6KOll, ... , ... SI 1.9; 
6802 . .. , .. .. Sl7.9!' 
6809 , ....... S.19.9; 
KO.l$ ... •. .•. $24.00 
K0.1$0 8 , . .. .. S24.llO 
K080A .... .. S 6,9 ; 
KOH> .. ... . .. S !>.9; 
TMS9900.ll .. S.19.9.• 

PHOi\IS 
l70H f4>1hl>) S K.9> 

2716 14;on•I $29.95 

2716 I>' I , .. $29.95 

27.12 I>•·I ' .. $69.95 
27!'iR IS'·) ... S29.95 

ll ,\MS 

!ll ,02(2 M ii ii ... S 

!Jl .11214 Mil t! . , , S 

21141.12~11111 . .. s 

21141. 14 M ll tl ... S 

41110 .. .. ...... .. . S H.9; 

21471701"1 ' .. .... s .lQ.9; 

4164 (1•4K ' 11 . ... 5175.00 

5257 (2 Mll11 ..... S •.75 

52$714 Mil li ..... S 7.!> 


Sl "PPORT 
r>t:v1n:s 

H212 . . . . S 4.95 

H214 .... S 4,6; 

Hlln .. .. S 2.95 

H224 .. .. $ 1.~& l ARTS 

H!24·4 .. S 9.9!; A \ 'S·IDUA .. S~.!~ 


R226 . .. . S .US A\'.l·IOl4 A .. S8.25 

822H, , . . S 4.95 TRl602B ... S'<.l> 

82.lR .... S 4.9; T.\1S601 I . . . SS.9!' 

HlH , ... S H.011 I MM0.1 . . , , . S9.00 

H2$0 ... , Sl4.95 

x2s1 • .. . s n.;o 

H25.1 . . . , Sl.1.95 B,\I 'I) RA TE 

8255 .... S lo.SO 1;ENf:RATORS 

K2$7 .. ,, Sl9.95 
 MC'l441 l . .$12.9& 

8259 . .. ' s17.95 (' R \ 'ST,\ I. , S 4,9; 

8275 .. ' . $49.9; 

H279 •• . , S15.9<; 

nHOO 

1.Hll Sl 'Pl'ORT S\'l'l'OllT 


.18HI 11'101 . , ... . S 9.>0 Mll r . S 5.9$ 


.1H81·4 6R2HI' . SI 1.9$ 

ll'lll-4 Mlltl . . 514511 68.141' . Sll .95 


.1sH2 1cn·1.. .. .. s Y.>o nKJOI' . SIH.75 


.1HHl· 4 68>0r . S 4.811 

ICTC'·4M Ill) . . SIJ.95 68>lP . S 5. 79 


.lKK.l iSIO) .. , .. , S29.50 68751 •• s 7.40 


.1HK4 iS IOI .. , , . , $49.50 6HJKHP S!S.!111 


=PLACE ORDERS 

TOLL FREE 


•• Inside California Canlinenlal U.S. 
800-262-1710 800-421-5500 

• Fur l'U\lom.er \ t-nicr 

• ur lrdrniral in4uirl" call 213-973-7707 

• Write for our FREE 1980 cala/og 

·.:r~X>~ 
• COMPUTER PRODUCTS 
• 4901 W.Rosccram. Hawrhnrnc. CA 90250 .....-...1 

II Tl::.H.MS Of SAl.t:: Cilsh. C'ht'C'ks. crcd11 cards ~ 

mon..:-y t\rJcr!<i or horn r~cogniiC"d 1n~litu!10n'§. 


• P_ur~ha"c. orders accep tr:cl Mrn1mum order S10.ooJ',°'~ ·1
1• ( O\l1!t ~ rrun re:o.1de111 ~ ;:idd 6.f'f 5;;11C"!I 1a.\ .. Mrntm-:. 11 ·, . \ 

!lh•rrnni ;ind hLindhng char~r: S.2 50, Prices :w for \ .~~ 
• U.S . and Canadian dcli,·r:ry trnly and iHC' S'..l t'i j.:"•.1 •• 1 .I'~ 
• 10 chan~c w1tht"1u1 notice. Fo r uporl prices .JnG •1 

• ;";~~~;~·-·~~; _--· no~Df-: ' N/\I.. ...R-~

• ~_J··········••-~' . : 

1 

http:Mrntm-:.11
http:Tl::.H.MS
http:l'U\lom.er
http:TMS9900.ll


•••• All the features of the ·HO and more • ••• 
The -160 uses a dot mat rUc. character ro r mntlon technique ln whlcli 
l he placemen\ of the dots overlap both horizontally and vertically 
10 ;ichieve :i cor respondence.. qun.lity p r inting. 
The printer's nlnc-wire print head uses s t ~1 g:ge red needl e rows to 
crea1e thl! ve r tical ly overl apping dots. '!'he head is driven Ul 
tJ i r ('ctiona.l ly unde r m icroprocessor control by a stepper motor 
driven mechnnism with logic seekin g l ook nhead capabiHty. 
Stond:1 r d " Two- K Byte '' bu Her nllows t he print e r to 3.Ccept t he 
enlirc content of a 1.920 - char acte r CRT scr een . Weight 27 lbs. 

.su ggested llst price $1.295. CnJL r. Dls:ltnl p rice $1,076 

DB25 

hH l l 10ld1r .12S1.2SO s:z.ts ] / t 7.SO 
l•n l w/ w.t2Stt 11tu1 14.H J/$U .OO 

Tun Posllion Alt•lr tol4•rh;l;~~~Al$ tS.'5 3/ tl S.00 

Mfg. by Dl&>iswllch 22 144 Kim tJtlt l .15&" H .'5 31$5.00 
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740 1 Double si ·J•• soft 65 . 00 G. 00 

~ Shugart Associates 
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~v •r changed n spark plu g should be nbl ~ •· 
to up-grnde his mic rocompute r. 
lfow c an CaJlforni:1 Digit.1.l offc1· these 

SASOO·R Floppy Disk Drive 
rt1.. lflUS:1 f; IJS t 1•m ,!Ct l\•\• way IO NlOl 'O tlalU IH'rw• 
cssl ng ln fonn:1 tiun, wh1•11 1•m1dom i·1.•1·n ll is a 
1.u·,mr rac to1'. l'hc S 1\800 ls full v comp:1tflJl1· 
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cu itn•, h11\' m •1rn tP n :i ra.•· ~ Shu ua r t <iU"hty. 
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SPDT Mlnl• ture Ton les 
710 JCU ON ·NON E· ON 

ON ·Of f (mn t.ON) 
OH·(mom1nl OH ) 

ON OFF ON 
3P-'4 ·Poti. 
l P· 6 · Po1. 

l.l 9H , '4/ I ] 

mumory up - g1·ade sels al 25'f• below our compe lllion? 
.Simple, we buy in volumt:o , wholesale to dcn..l i.'rs tmd 
.ucll the balance d i rcc lly to owne rs of personal micro
S)'Slcms . T hese 16K dy nnmic memory ci rcuit.a are 
fH c iory prime and unconditionally guaranteed ror one 
l'u ll y ca.r. NOW, befor e you c hange you r mlnd, plck 
11p the lelcphone and order you r up-grade memory 
from Cnllrornta Ditti1al . Add SJ for TltSBO jumper s . 

MODEM 
UNii!ER5Al DATA lOJ ,......c.. ~··r..., ..., ..~ ..... .... ""'1:1 .....,..,,..................~-.. lll!Dilltml•

"'"''" ., ......,.. h..,.. ... .. ur.... ...t.Y 1lo..,.,.. c1tr .,..,.., 111..I i.t>.W• 
1:t1 01 l ,, ....,...._.... ..,, ..,,.,., f l '""u o&olt • •ii• r~· I ~· ... :1 
""''"'~..... 1-.\1 or .,...r .,.• •••~ ,.,..u.,i1,.i,, , ,,,.,,, .i, ...,. 
.,u,oi.- !.:ho....,...,• .,,.,..,, hi• • ...,..,.,.,..,.•.,.,,,.... , ,... 

s TAT I c I-JI 32 - 9~ 100-sc -999 IK+ 

2 1L0 2 -!50nS. 1.1 9 . 99 .95 .90 . 85 
2 1L02 250uS. 1. -19 1. 39 1. 25 
21 H IN< -! -150 5 . 95 5. 50 5. 25 4 . 75 4 . 50 
~I H JK<l 300 8. 95 8. 5 0 8. 00 
-10-H 41\x l -15 0 5. 95 
·IO·H .JKx l 250 9 . 95 
·ID ·• ~ IKx~ 450 8. 95 
.rn4 r, IK"" 250 9. 95 
fl.2~7 l ow pow. S. 95 

5. 50 
9 . 50 
8 . 5 0 
9 . 50 
5 . 50 

5. 25 
9 . 00 
8. OD 
9 . 00 
5. OD 

. 
• • 

4. 80 •I. 6 0 

2716 EPROM 
SALE$13 

*** T UOOSANDS +++ 
V..\:: htve slashed price ln an error t to 
reduc~ our ove r etocked inventory. 
Tht!.se are Singl e F ive Volt Eproma. 
m~u!actu red by one or the \\brld.s 
l a r gest p r oducer6 ofeemkondu~torl!I . 

P l @ase phone ror volu me pricing. 

Conn\tci.a t!lrc-L1.1y IQ tho n<.1w n1c.wluh1r pt1ono 
J:.ICk. 1- ull 'I' 11()w~r·'"'! from v~r 11."llh lln g: 
taltrrihr.-.f1 1111 11. :So tto~Cld 11.1o h 'llllru., <:lll.h.'l rn.al 
AC fkl"""""· Cryrllln.I cl111tr1ll 1 1~\"'t..'tl.li trl'• 

11 '·', uo•.. r ..,.., ...,,. .. ,..,I' ~·• ...,\.I• ••· oU u• .,,, • ., , •· 

1:.~~~ ~~· ~~~· ~ \~-::: · ...~':: ·"-~~~~';"..\':::.:..: ~~~ ::.:~:II 
I ~t"' .,..,.i •••~ P""' " " '""' ''...,., ,.ai

(lul'l"u:v d rift . DiorrL"\ i.;t.mm:cl t ci.ii.i r~ ~llm• .t_l69 
h11111!•• lo.• or illfc:i r n1ati11n iJur: to cu. r boi• ~ 
comptt11•lo11 1h:u l• 11..u:och.lh1d wllh :;uo:u • 
ti c modo1111. R uu1 drcle• .:ii r to1.e n•J !he>a111 
oi.hCl r "Ctorl•uH~J..leorJ " r.10ll"rna. 

ll1,1·•·•..t..11....., ••,.,1•~••\.ol• .. '••••"'4••n• •u..,..., ..,.,.
l·•• I oo .\ -11 ,to ua, 1.,.-..,1,J,,...,,...i ..i. .... " '"' r 
......1 •• Ooll to ..ht1 ....i~• ....,..,.i •• O• o . ... , . ... • l""".t>(H 

r~""' 111• •"'1 1 <1~i .:1 1 ~n11uu1 l 11 '4'1l t r u n1m1.Ul7 1lol11:11r11 for dl;l1n •Im-• 1nY"'11"''7 can-
l r cl amJ arilt! r n11ry •)'•11(1111•. Tlu, 1.11t11 rat or cnlc r 11 lt10 l11w1110ry l'fll1.trul 11Ut111)i•r . 
1TI<!'rtluvuh•e {A1 Uni.I Dlld 111.. 111rih 1ir11.or. A111ir all pirtuu·nr •lal.1 l1u bi-m ~lh'rll""tJ into 
1hti! r oc<:ordo::r. lh.: n.~m ,..~ rrl1o.tliou •• l"lll••1,hunll'tl. tl'w l1wnl...!1t 111 pb.;~IS U• ti• ., ~~·11 c: 
e~1>hi1" .w"I "1 1 111.. rorciu r~d 111h)rmilUllfl 111 lra11n1h1,,.11 i.,. r:.lil 10 •hr mu•i• t cu1ni~111 r. 

W1lll l1 lltlll• Lll •Q,ClrU•HM ..-io;i «1~ 11t IJ11:1r. 11ort11blu rtlll"} •)'•lo>11'1 •.\ 'ta.I 1ltu.1 IJ U. Jl.lllu 
10 ~~· i:-to :o111(f" p r .,l(rRJ11J1 :.nLI co011111h!r mforn.u1m 11.•ltl'I •U01:11~1 .. 1 •r.!"09.s 1t.c CllWl!ry. 

"1J 111111.Jl • orit ,...Jfll(!ll.'~ Item ui n· lr:r tn worllin~ ct:1111lJ1lta"t. Or111uuJ t'_,,.t 5:?.$.00. 
l~t"h 1y11eni con <11 ccn.p l ••h w11 1'1~ 

•J'orl~o:c.ii•111n ... Urlvotllnh 
• ll ltlll!;iW!t.bh; t:ti.l I"")' ~")"IK>~n:I 

..-1111 l.•t:u UHpl11.y 

BSR Timer $.65 .00 
.!\laster Console J.fi.95 
Ultrnsonic Cont r oller 19. 95
Modules : Appliance. 
Lamp or Wall Switch 13 .95 
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DEAL#2DEAL#1 

Industrial Wire Wrap Starter Package Hobby Wire Wrap Starter Package 

BW2630 WW Tool . .. .... $19.95 
BT30 
BC1 

°Kit#1 

#30 Bit. . .... .... 3 .95 
Batteries &Charger 1 4 . 95 
WireKit ........... 9 .95 

Regular Price . ... $48.80 

$3995 
°Kit #1 Contains 900 pcs. of precut wire 
in asst. sizes. 

Choose from Red. Blue. White . Black, 
Green , Orange, Violet , Yellow. or assort· 
ment. 

BIG DEAL 
* * * * 

~IC Sockets by the Tube 


RN HIGH RELIAB ILITY 

eliminates troub le . " Sidewipe" 

contacts make 100% greater 

surface contact with the wide , 

flat sides of your IC leads for •
positive e lec trical connection . • 

ORDERING INFORMATION 
• Orders under $25 include $2 handling 
• All prepaid orders shipped UPS Ppd. 

• Visa , MC & COD's charged shipping 

• All prices good through cover date 

• Most orders shipped next day . 

WIRE WRAP 
SOCKETS 

3- level Gold 

C losed Entry 

Design 

·Sockets sold at these 
prices by the tube only. 

SOLDER TAIL 
Low Profile Tin 

Closed Entry 

Design 

•Sockets sold at these 
prices by the tube only. 

BW928BF WW Tool ........ $52.95 

BT301 #30 Sit & Sleeve.. 29 .50 
BC1 Batteries &Charger 1 4 . 95 

° Klt #3 Wire Kit ........... 32 .95 

Regular Price ... $130 .35 

$11995 

•Kit #2 Contains 4000 pcs. or precut 
wire in asst. sizes. 

Choose from Red. Blue. White , Black. 
Green , Orange. Violet , Yellow or assort· 
ment. 

Size OuantltylTuba Price ea .• PrlcelTube 

08 pin 52 .39 $20.28 
14 30 .46 $13.80 
16 26 .50 $13.00 

18 23 .68 $1 5.64 
20 21 .85 $17.85 
22 18 .42 $16.56 

24 17 .94 $15.95 
28 15 1.23 $1 8.45 
40 10 1.60 $16.00 
Above prices include gold up to $800/oz . 

1'/pin 
(over 5 tubes) 

3/4,/pin 
(over 100 tubes) 

See lube quantities above . 

Limited to products Page Ditigal stocks. All discounts are off of list price. 

Call or write for list prices. 


10 % off on all OK hobby products! 

1O% off on all Bishop Graphics products! 


5% off on all Vector products! 
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Qume Datatrak 8 
Double sided floppy with NO HEADACHES. 
Al though many think th is an impossibility, 
seeing is believing, and this drive is really 
something! Shugart compatible, fully option
ed, reliable, and rapidly becoming the stand
ard in double-sided diskdom. 

Siemens FDD 100-BD 
Singl e sided 8" floppy drive , the latest 

& greatest revision. Features double density 

plus much more . An extremely reliable 

dr ive $439 2/$409 

Hard sector option kit.. . $9.95 

Data separator option kit... $9.95 


The following 5%" mini-floppies share most 

features with their 8" cousins, so without 


further ado,·· 

Siemens FOO 100-50, ..•...•••• • $279. 

Gurne Datatrak 5 (double sided).. • . 399. 

BASF Mini mini .••.•... • •• •• ••• 279. 

SA 400 • • •••••• •• •••• • ,.... . . . 299. 

All the above mini-floppies are fully SA400 

compatible. 

Manuals for all drives are $10, refundable against future purchase of 
drives. Also, all 8" drives can be ordered with 220 v/50 hz for world
wide use. 

Accessories 
Hard 
Disk 

Cable kits for 8" drives with 1 O' 50 cond. flat cable, 
power cable, and all connectors. Assembled if de
sired. One drive 27.50, two 33.95, three 38.95 
for mini floppies (34 cond): one 24,95, two, 29.95 

CP-206 Power-one power supply. Powers two drives 
more than adequately, top quality. 2.8A/24V, 
2.5A/5V,.5A/-5V................ $99. 

mini·floppy power supply . . . . . $79 

PRAGMATIX 1 


$599. Two/$549. 

Disk controllers 
Delta Products double density $349 
Micromation doubler 439 
Tarbell single density , A & T 225 
Tarbell single density , kit 184 
Tarbe ll double density, OMA 425 
Sorrento Valley 8" single density 
for Apple 375 

Cll HB 10 MBY fully REMOVEABLE cartridge 
drive. Complete with controller, personality card, 
media, power supply, cabling, connectors and 
documentation. Highlighted by stylish & modern 
cabinetry. $6995. 
Shugart SA4008 20MBY flxod disk system. 5·100, 
Includes controller, power supply, and all thot is 
necessary to run $6995. 

Electrolabs 

POB 4436, Stanford, CA 94305 
415·321-5601 800-227-8266 

Telex : 345567 iE1ectrolab Pia) 
Visa MC Am. Exp. 

Electrolabs • 
Monthly Special!!! 
TELEVIDEO 912C . . . . . . . . . $699 
TELEVIDEO 920C ...... .. . 799 
Features typewriter keyboard, microprocessor 
controls, Upper/lower case, adjustable baud rates 
(75·9600 baud). special function keys, much 
much more. 

Second page memory opt ion $29.00 

Data Display Monitors 
used 12" Sylvania monitors. Composite 

video, 12 MHz, 120 VAC . with new P-39 or 

p.4 tube, $79, used tube $59, OEM style 

(without case). subtract $12. U·fi x model , 

10/$300. 


4116 dynamic RAM, 16K Bonanzall 
Set of a, 16K, for Apple, TRS-llO, Exidy, Heoth & more. 200 Ns., 

prime parts, at the unheard of $49/8. 

Large discounts available for quantity & dealers 1500 & up). Oller 

limited while supply lasts, as these will vanish quickly II! 


Media 
8" .. . $39.99 SS/SD 
8" ...$49.00 SS/ DD 
8" ... $55.00 OS/SD 
8" ... $59.00 DS/DD 
5Y." $34.95 SS 
SY." $59.00 DS 
Verbat im, Memorex, Scotch , or 
equivalent name brand 
Special Introductory Otter! II 
Wabash 8" diskettes $29 .00 SS 

$39 .00 OS 
Price is cheap, but they run 
Ii ke champs! I! I 

Diskette head cleaning kit for 5%" or 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives •..•..•..• $39.00 

ENCLOSURES 

Rackmount Mainframe MT-200. This gorgeous 
beast is so appealing that it can easily function 
also as stand-alone mainframe. Very modern 
styling with fully actively terminated S-100 bus. 

With two 8" single-sided disk drives.. . $1899. 
With two 8" double sided disk drives in place 
of single-sided variety. • • • • . . . • • • . • $2499. 

Desktop Mainframe MT-100. Contemporary styling, a handsome cabinet 
coated with du rable epoxy finish colors (blue, beige, off-white & silver!. 
Easy to fit into an office environment. The proper way to start your 
system. 

Above plus two 8" single sided disk drives.... . . . . • . . . . . $1599. 
Above with two 8" double sided disk drives in place of single-sided 
variety . . . . . . . . . . . . . . • . . . . . . . • . . . . . . • . . . • . . . . . • . $2199. 

$25 min. order. Calif. residents add 6% sales tax . Orders under $75, add 5% shipping 
and handl ing, over $75 add 2.5%. All pricing subject to change without notice. 

Incredible! I - Two 8" Shugart compatible single sided floppy 
disk drives (double density), CP-206 power supply, in hand
some color coordinated cabinet, with full cabling, connectors, 
and documentation, plus one box diskettes!! I All for an un
precedented $1295. Up to one MB Y of storage. 

with Gurne Datatrak 8" double-sided drive $1695 

268 BYTE August 1980 Circle 223 on I nq utry card. 



Keyboard 
Special 2 !! 

Key tron ics 1660 •• • • $149.00 
Hard Plastic enclosure 49.00 

BOTH onlv . . ... $152.00 

Keyboard CHERRY "PRO" Keyboard 
•• . . . .. . . . . .. . $119.00 Special 1 !1 Streamlined Custom Enclosure 
•• . . . .. . . . . . . . 34.95 
BOTH only . . . . $134.95 

Daisy Wheel Printers 

NEC Spinwrite r 5510/2 $2899 
NEC Spinwriter 5520/2 ca ll 
NEC Spinwriter 5530 /2 for 

prices
Qume S/5 

Gume
Sprint 5/45 RO 52699 

ESAT 2008 
Bl-LINGUAL 80x24 

Communicating Terminal 

Scrolling, full cursor. bell , 8x8 matrix, 110. 

19,200 baud, Dual Front Applications. 

Arabic & Hebrew, Multil ingual Data Entry 

Forms Drawing, Music, & Switchvards. 

Alone . . . . . . . . . . . . . . . . . . . $279. 
with Cherry Pro keyboard & 
custom meta l case •• •. .• . . . $399. 

Spr int 5/55 RO 2829 Sprint 3 " 45 
Sprint 5145 KSR 
Spr in t 5 155 KSR 
Fo rms T rac tor 
Pinfeed platen 
paper gu ide 
paper basket 

3 0 29 
3159 
$210 

155 
30 
50 

(requires self a ssembly) 
pr inter mechanism 
power supply 
combina t ion special 
cases 
S-100 inte rface ca rd 

$149 9 
349 

169 9 
200 
149 

m any pr int whee ls, ribbons, & more available 

Disk Subsystem 
Matchmaker Technology 
TU R NKEY DISK SUBSYSTEMS 

APPLE .. . .. . Single density disk controller. Expanded Apple DOS 

TRS..80 ... . .• • Single or double density. Expansio n interface neces· 
sary. Space for 48K dy namic RAM on con troller card 
RS232 port 

SORCERER . . Full RS.232 Interface. One S-100 slot for memory ex· 
p:msion. Single or double density 

All above units come as follows : Complete, assembled a nd tested, with 
two 8" floppy disk drives (Apple available in one drive modell. Includes 
all cabling, co nnectors and documentation in a stunning color coord i na~ 
ted cabinet with power supply. Ready to go, plug in and run I I I 

Whe n ordering specify single or double sided drives 

Software available for above disk add·ons 

TRS-80 & Sorcerer operate on all CP/M compatible software 

Circle 223 on inq u iry card. 

Electrolabs 
POB 4436, Sta nfor d , CA 94305 

4 15-321 ·5601 800-227-8266 
Tele x : 345567 (Electro lab Pia) 

Visa MC Am. Exp. 

Peripheral Sale!! 
Hiplot Plotter . .. . .. . . . . . . $875. 
Hipad Digitizer . . . . .. . .• . . 715. 
I OS 440 Paper tiger . ...... . 899. 
SD Expando ram II 

(A&T, 64K) . . ... . . . ...• 560. 
lmsal 65K dynamic RAM 111 399. 
DC Hayes Micromodem 100 . . 399. 
Super sw i tch er power f or 

hard disk & m o re . • . . • , • • . • 349. 


DC Hayes Micromodem 11 
(for apple) $344 

DC Hayes Micromodem 100 $349 

llll~

735 LOMA VERDE. PALO ALTO. CA.94303 

Database Manage ment Syste ms 

HOBS A h ierarchical Database Manage
ment System feat u ring fixed length records, 
read/write protection at file level and one 
to many set relationships. 

Z-80 Optimized 250.00 
8080 Optimized 325. 00 
6502 Opt imized 325. 00 

MOBS A large computer DBMS with 
hierarchica l and full network data struc· 
tures (CODASYL Or iented). Explicit 
representation of one to o ne, one to 
many, many to one and many to many 
sets. Routines are callable fr o m BAS IC, 
PAS CAL' CO BOL or Machine Lan guage. 

Z-80 Opt imized 750.00 
8080 Optimized 825.00 
6502 Optimized 825. 00 

Communications 

BISYNC-80/3780 A full function IBM 
278 0/3780 emulator tha t provides one of 
the most widely used commu n ications 
protocols. 550 . 00 
BISYNC -BO/HASP A full function Hasp 
Multi-leaving Worksta tion package. 8 00.00 

BISY N C-80/ASY N C An asy nchronous 
communications package that u ses the 
full error correcting BISYNC p rotocol. 

95.00 
BISVNC-80/3270 A full funct ion IBM 
3275 or 3271/327 7 terminal emulato r 
that converts a ~·d umb" ·termina) in t o a 
v~1ry smart one. 55 0 . 00 

Mult iple License Pric ing 
• Upo n Inquiry 

• LS l-11, PDP-11 TM DEC, UNI X T M 
Westecn Electric, CP/M TM Digital Research 

llllE llllL 1111~ LSl·ll 
PHONE: 415 493·8186 

High Level Languages 

B080, 8085, Z-80 (Under OS- 1 or CP/M) 

BASIC 
M icrosoft Compiler 395.00. 
Microsoft "BASIC 80" 350 .00 

FORTRAN 
Microsoft "FORTRAN 8 0 " 
( Inc ludes MAC R O 80) 5 0 0. 00 

COBOL 
Mic rosoft "COBOL 8 0 " 750 .00 

Whitesmi t h 's "C" 6 00.00 

PL/1 
Digital Research's PL/ 1 5 0 0. 00 

PASCAL 
M.T. Compiler 250. 0 0 

Z-80 Optimized (Under OS 1 or CP/M) 

COBOL 
R· M Z-8 0 COBOL ANSI '74 750. 00 

LSl -1 1*/PDP-11 * Under RT- 1 1 or RSTS 

COBOL • ANSI '74 Introducing: 

RJ-11 Compiler 1750. 00 

Applications in COBOL '74 

Availab le in R-M COBOL, C O BO L 8 0 

and RJ-11 . (Sou rce Included) 

General Ledger 995. 00 

Accounts Receivable 995.00 

Accounts Payable 995.00 

Inventory Control 995. 0 0 

Order Entry/Invoicing 995,00 

COMPLETE LEGAL 4200. 00 

COMPLETE DENTAL 4200.00 

Why COBOL? 


It's portable (ANSI '74) it's universal! 


Z·80 8080 8085 6502 


OPERATING SYSTEMS 
™ Z-80 Opti mized 

OS-1 A breakthrough in microcomputer 
software from Electrolabsl UNIX• · like OS 
with virtua l 1/ 0 , bank-select memory control 
t o 16 M BY and opt ional mem o ry protection! 
T ota ll y compatlble wi th all CP/M programs. 
You wi ll be amazed at the difference! Ex· 
cellent brochure available. Includes editor, 
link er-loader, deb ugger, and one year update. 

249.00 
8080, 8085 & Z-80 

CP/M Version 2 .2 150. 0 0 
Ma nuals only 25. 0 0 

CP/M • MCZ version 2.2. Runs on 

ZILOG MCZ and PDS-8000 systems. 
O n ly from S o ftware Labs! 2 00.00 

Manuals o nl y 35.00 


OUR CATALOGUE 
So ftware 

Sup plies 
Media 

S torage Equipment 
P u b l ications 

U pon Request • 

Circle 283 on inquiry card. 

TO ORDER 

• P rice of manuals applied against software 
purchase. 
By Mail : Send check or money order (or 
P.O. from rated or institutional customers). 

By Phone: Use Master Charge or Visa No. 

Important Note: Please specify complete 
sy stem hardware and software c o nfiguratio n 
w it h each o rder. 
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7400 74LSOO ,. ..SN1.&00N SN7•123H 7ALSOON 74l.51&4.N 119 
SU7AD1N ,, SN74125H 7•lSOIN 2•" 7.4l.S165.N .B9 
St17o&D2N 

,, 
SN74126N ""... T•LS02N 28 7.4LS166N ,... ., ,.'7403N SU74128H 7.aLSOJN 7'1lSt68N '89.. 

SN7404N 22 SHT.111;u .. T• LSQ.IN ,. 7olLSl69H 1'9.. 2•SN,40~ 2l SH14136H 74 l 5'Y.>N 1•tS1rntt IJl9 
&H4otiN 2J SNT•1J:ttN 7.& L.So8N ;J9 7.ll517:Jll.. 
SH1407N 2l SU74141N 7'-LS09N ;J9 7•LS17•t4 .. 
SN7-406N 26 $N74142N ._..•• 74L.S10N ,. 711LS115H ...,.SN7"409N >l SNT4143N 2.95 74LS11N 74lS161N ?20 
SN74 10N 22 sm•144H 2-95 74LS1lN ,, NLS190H I.IS 
SN74 tt N 29 SN7•1•SN .62 74LS13N .'1 U L5 19 1N 1 . 1~ 

SN7412N .29 SN741d7N 1.9S 74LSl 4N I •• 74LS192N .. 
SN741::m .39 SN74146N 120 74\.Sl.!N 7•LS 193N 
&n4i•u so SN7415()N 74LS20N .26 7"LS l9'1N 1 , 1 ~ 

Stf7416N 29 SN741$1N ., 741.S? IN .38 74lS19!N 
SN1<'111 N 29 SH741 S2N .67 74l,$1?N 74LS 1 96t~ 89 

.. "' .. .. 
SN7..20N 5N741SJN .67 74 l.S?GN ?4l.Sl9m 
$tU4?lN ,." SN741$4fl 119 74L$21N 7.tl...S22 1tf l .'49 

'",. .. 
Slf14 Z2N 2!J SNT4 1$SN ., 741..SZ&N 31l 7otls.240f• ._.. 
SN1-42'Jr~ 29 SN74 1$eiN ... 7 4LS30N 26 74l5'!41 N 2.49 

"" ,.St'7425'N 5N?415'?N J4LS32N 39 74L~41H 229,. •• ,.SN14?6r~ SNT• 1S8H I .. 7•1.S37 N 7otl.S.24lM 2.29 
SU1417N 5"'14160N 74LS38N 74l.~44H,. .. ,. .... 
StU429.N 4, $M74 1ei 1N ... 741,.S40N ,. 7otl,524~ U5 
SU7•JOtl >J SN74 162N 89 74l.S42N 19 14l.~47H 110 
SN7ilJ2N ,. SN7416JN 87 741.S47N ,. 74l.5"48N 110 
$N7tl.J7N 29 SN7<&16'&N .97 7 4 lS48N 10 74l.S249N 189 
51'41'-laN 29 SN7•t65N J>7 74l551N ,. 74l.S2'51 N 1.79 
SN74Jg~j 29 SN74166N 120 74LSS..N 35 7US2S3N ... 
Stf/.a.tm 24 SN71i167N 1.95 74 l.S53N ,, 74l~1N .. 
S>l1'1411N 79 SN74170N 74LS7JN •5 Ul.$25.SN 
SN7oH21 S7 SN741172N 5.95 74LSUN .... 7'4~9N 295 

' .. .. 
SN7•4J.t.t 19 5m4173N 79 74l.S75N ... 7•l5260H .. 
SNN.141114 79 9'74174N 89 74lS76N 74LS26 1H 2.•9 
SU74.4flN 79 SN7417SN .. 74lS7aN 65" NL-S266N .so 
5'41.t.a(JN 79 SN74176N .. 74LS83AN ... 74LS273N Ufl 
SN7447N SN74177N 74 lS85N 1.19 74l.527SN 4.40.. 
SN7446N 79 SN74179N 180 74LS86N 74l5279H ... 
SN7450N 23 SN74180N 74LS90N ."75 NL.S283H 1.10 
Stn461N .23 SN74181N 1.75 74LS92N 75 , .. l 5290N 1.29 
~14.~JU 23 SN741 82N 74LS93N 711LS29.lN 1.95 

" 
SH7464N ,, SN74184N 1.95 " 74LS95N ...·" 7't l.S295N 110 
SN74 i!i&N 29 SN74185N l..S 74 LS96N ... 74LS298N 129 
SN'/400N >l SN7418eN 9.95 74l.SI07N ., 74LS324N 1.75 
SN1470ff $N741NN 3.00 74 lSI09N ., 74l.S347N 1.9> 
S""7412'N "' SN74 190N 1.15 74 l5112N ... 7<4ls.:M8N 1.9S 
SN7473N "' 38 SN74191 N 115 74l$1 IJN ... 7<4L~2N 1.M 
Stf1'l7"N J6 SN14192N 74lSI 14N 7<4LS3$3N 1.65.. ..,..SN7475N SN74193N 74 l.S172N S5 7'LS383N 1.'49 
SN7476N .36 SN74 19'N ..•• ?4lSl23N 110 1'LS36>H .. 
SN1'179N 4ll0 SN141~ 74L$1'24N ll5 7-4l$366N.. ... 
SN7.t80N .. SN7•t96N .. 74t.$126N .•. 74lS36lN .. 
SN7.tllm 110 Sff74197N .. 74.l$126N ... 14l5l66N ... 
SHl482~l 110 SN74196N 1.19 74LSl32N 79 74lSJ7J.N 2.76 
$N14&3Pl $H141 99N I"" 74l S136N 7.tlS374N 2-15.. 
sm.111asN SH'742:21N 130 74l.9138N 80 74l.SJ7SN 
SN1466N 39 SN7425W 9S 74l S130N 74l.$37'1 N I .. 
SN1449N 11s SN74273H IOS ML$1..$N ....•• 74lS385'N I .. 
SN749(1N SN7..279."f 74l$148N 140 74lS381$N,. .. .. 
5N7491N GS SN7428lN 2-15 74L$tSl N ... 7.tl$390N I... 
SNN92N ., SN7<42fl4N l.90 74L.$153N 79 74lS393N 19S 
&N749JN SN74285N 390 ?lll$154N 1.tl$395N 110.. ... 

5N7494N SN74290N 1 25 74LS155N 110 1.llll$390N ... 
SN749~N 65 " SN74298N s• 74lStS&N 74l$424 N 295.. ..••SN7400N SN7..3f:l5N 74L$157N 74l.S6MN 1.75 
SN1497 N 310" SN7438!N .. 74l.St!.!N ,. 7.tl.S670N Z29 
SN7.lll\OON SN743e7N .79 711 LS11SON 61LS9i;N.. ... 1.99 
SH74107N .32 SN7<4368tt .79 74LS181N t.15 61\.S96N I .. 
SN74t09N .5l SN7•390N 1.90 74L$162N 811.S97N I ..... 
SN14 11 6N 195 SN74393N 1.90 74LS183N 61lS98N 199.. 
9N14 12 1N 29 SN74490N 1.90 
SN74 122N "" LINEARCMOS 78HOS lM1<414N 1110 ... ••• ..Cl>4000 29 C04093 78M06 140 LM 1456CN/N 
C04001 .29 C04®4 2.9S 78M.0 149 MCl468H 1,49 
C04002' 29 2.49 LMI~ MCl 4159HC0409• ..• ... ,. ..CC•006 1.39 C0<099 2:.2:5 lM I08AH 295 lMl49eltf 
CQ.4007 29 MC1uoe 129S lM300t< LM15$8H I.SO 
CO«>o• 139 MC14•09 12.95 lMJOICHIH .3• U.41&0Qtf ,... MC14A10 12.95 lM304H o• lM1820N ... 

12.95 l.M1850N ""'""" C04010 MCl ..412 UA305U .. 
C04011 ?9 t.tC14415 8.95 l '-'306H 325 U.11889N 395 " 
C040i2 ,. M(:l4.. 19 .... LM307CHJ'H lM2111H 175 
C0401J 40 ro.so1 .39 lM30!1CHM . .... lM2900N ... 
C0M)l4 1.39 C04502 I .. LMJOQK 140 LM2'90 1N ?.50 
C040 l 5 C04503 69 lM310CN I 25 LM29 l ?H 295 
COl$0Hi "''.. C04505 .... LM3110/CNJH 98 CA301lT 2.29 
C04Ql7 119 C04.5Q6 7S LM312H 175 CA3018 T 1.119 
C040,8 119 C04507 ~5 l M317T 2.75 CA3021T J,41J 
C04019 ., CD4508 .... LM3HICNIH 140 CA3023T 2.99 
C04020 119 C04510 1.39 LM310N/tt t.25 CAJOO!tT :us 
CD4011 149 C04511 1.39 LM320K·>CX• 149 CA30::S91 I '9 
C04022 129 C04512 1.:)9 LM320T·XX· 1.2• Cl\.J<>l8T 129 
C04023 38 C045t5 3.95 LM320H·kx• 125 l.MJOSJN 1.49 
C04()24 79 C04.516 t.69 lMJ23K 4.95 CA3o59H 325 
Cl>402• 38 Cl>4518 1.39 LM324N 12• CA3000N 325 
C04021 .79 C04520 139 l M339N CA3062N.. ..... ...
Cl>40M C04555 •95 lM340K•XX• lM)065N IA9 
C04029 1.29 C045S6 S9 l M340f •XX• 1.2> CA:IOBON ....,,,C04030 C04S66 U.Q40HolOC• 125 CAlOlllN 1.69•o 
C04031 74COO .39 LM344H 10• CA:lo82N 169 
C04032 "'2 IS 74C02 39 l M 348N CA30B:IN 199 
C04034 325 74C04 .39 lMlS&CH CA:io86N 11' 
CD4035 110 74CO!I lM360N 

tJ••.. ,,,•9 1••
C0..037 74Cto lM3'2N CA:lo96N 

C04040 11' 74Ct4 16• l.M378N 3.15 CA:lo\llN I... 


1•• .. """"""" ,..I" 

,..C0,.041 125 1<1C20 39 l.M377N 315 CAlllOT 
C04C>4l 99 74C30 39 lM380CN/N 12' CAJ140t ,.. ,..C.04043 99 7"4C32 .99 UA381N 1.79 CAJU6N 
C04Q.&4 74C42 185 l,.,.JBJf 19' CA3 160T 
CD-10ol6 2_25 74C4! >.39 lMJ86N 1.49 CA3100N 195"' 
CD404i t .2S 74C73 lM387N ... CAJ.40,N 
C0<04ll :'4C14 lMJOON I 05 MCJ-423.N 149 

.. 
Cl)4()49 ..•• 14C65 ,.••. NE"IV/T 370 MClAOON 
CO&OSO 7•C81l •9S NE555V 30 SCl3524N J.9!i 
co.i.0~ 1 110 I BS N E$$6N C"-1600N 350 
GQ..i'OS:i' 110 '"'"" NE$61T 19_95 LM3000H 

•• ~·· 
74C9.J I ... ,... .. 

••C0.05.1 110 7-4C95 I.BS NEMi28 l.Ml905N 1,.t9 
COd055 3.95 74Cl07 119 N E565N/li 1.25 LM390QN .98 
C040S6 2.95 74C151 ,.. N UG6H/Y 1.75 ACA131H 2.95 
C04"59 ... 74Ct54 350 NE!e7V/ti 1.50 '10 
C04000 l .J9 1•C1$7 2. 10 NE592N 215 RC4 1$ U4 4.50 

74Ct6o 2.39 l.M702H 2_99 AC4 194 .... """"'"" ,.C04000 ?•C1S1 2-'0 LM709Ni11 29 AC<419.5 '40 
COd()70 74CHJ3 2.39 LM710NM .!Ill ULN.2001 1.25 
C04071 .3' 74Cl6' 2-39 L M71 IN/H 30 Ul.ff2003 1.50 
C0-4C7l .'IS 7"Cl7J 2.59 L U 71$H I ... SN75A50N ... 
CC>401"J .3.0 74Cl74 2.75 l.M723NIM SN754.S1 N 49 

"""""" " 
,. 

CD4(17ei JS 14C11$ lM73)NIH ... SNl546:1'N 
CIMG16 1.29 7.aC192 2.;]1) LM739.N 1 1' SNl$4!13N 49 
C[).1071 .:JS 74C1Q3 2.:19 LM741CHIH .:J:J SNls.4s.4N 
C0407B 7.&C195 2.30 lM74 1Cff. l4 19 SN7S49!N 

"' .. 
C.04001 .

,, 
:IS 141:9?2 7.95 lM747N/H ,. SH7S492N "' 

CD<O!l2 35 74C923 69" J9 sm~eJN ~·lM743WH ... 
C0408> 19' I,;() 1.M760CH 2S5 SN754!i4N 
CD-10813 ,., ""'"""'"MM80C97 125 LM1 3 10 N 1.80 •• 

BECKMAN 
Digital Mulcimecers 

.\ tOOEl..lo T r r u Ulll ANU ·n c 11 ~I 

U. lGIQ\ow 
\~/·:>.: s10000 ~ 

.~-r 
--...::.I

t:lncldliltml.- TNTICMJIDll!Uat.aro.tillllmr~ 
n~;MD2~~-.-. 
Tt-.U,C H:IOClhn al1.¥!.~&:DIX'tn:l ...t'tlltlM~ 
tljWC'altlell~"" tl;l"UUl'Jll'l;tolo•l!lf10~~........ 

lECM:JOCIDoQt1o1 l'-'lllr.rtot1tor ..,.""" ~:n~~°'t~~~~· 110 
DC-202 D.l11u Car'V'f'O Cue 

HY-21 I H'IV'i Vol~ P\obe, 
 "' 
RP.·:r.!I RPPttlDG •. '" 
0·2:1 1 IC. ~n""1 Olmo '" 
DL·2 <1 1 oe1u~e r .-1 LNG Koll •. JIO 
Tl•2•1:S0.11l1MlHd1 .•. 

'" 
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ACP APPLE MUSIC MACHINE 
WITH 9 VOICES! 

• lllr#ll'~Lslttl Su•rJh:MLMt~ · 
~"'-C"t'\lclll:r't!Ott) • \h"'""""Htro1llo 
~-. i«o lOflr'mornlc',,..ll'GW'I ...,._, I 

"""' " U3nldt'io"•• • $r"t.All J ~A!.'11oir¢1 
• ~a:AC"tl'!9•t<f !'It.Id llcwd • .tHl,I'• II...... 
3 TlmH Moro Poworlul Thon ALFI 
ur ..• 11nn
&;u11u., ,i•mn+ UUH 

THE BONE FONE 

• SKIERS 
• JOGGERS 
• SKATERS 
• CVCLERS 
Vaul1'JSI~ 

II and leol 11 

lobolleveli 

AM/FM sl""" 
smmmsw 
Ills \QJI body 
l'llhsard1~~ No tarpiuos. 
v........ ,,
,~ (l_ 

"9\ s559s... :I 

FLOPPY DISK DRIVES 
M.PI BSM;,·•. 40 1,IM:k.ii . . :119.00 
ShugM1 SMOO•S\i ' 3& 1r11cka : : : . 2'95.00 
Sti~tl 800/&01R If'.... ..... 47500 
s;.imen5 $nU()All ~htlltl MOdol 

FDO-l:K>-60 •. •. 429.00 
PERSCI Mcd<if 277 Oi.ial ..•.. ..•.. 119500 
WANOOISIEMENS S1·,· On1i1tt 211<100 
MPI &215\~"' 0.U.1 ......... , , .39U>O 
WANQQISIEMENS 282 DOJ;i,11 5, ... , , .39500 
W.-.NGOJSl~EHS 62•. .. 2'0000 

MONITORS 
&Inyo gR• •• $16995 
~nvo , 5~. - -···· 279.00 
L.oode~ , 2· , •• ' 1JF195 

~~°.:~.1~~i~":,~11on, 
•M3000-340 2\900 

zenl1t113·Co1or Moni1or. 499.00 
MGA IY Coicw TV • , , , .. . 345U>O 
VAMP19RColor Monltor . ,, 5715 00 
VAMP I 5R Color Momror , , • 449,00 

C5iC:CONTIHENTAt. SPE.CtAt.TlES 

lllNte;)(f01 0tcillllCac'sxill!1CCI P.fttC!I' 21500 
lll.W33l fn-MclleiC~tDr 2'1500 
11111611 l.111·3 40~ lCOC Mani10r sasoo 
lllMlllll-l l.Dgic:MonilM. 0000 
lllMtlUl-f l..agic Mintll' , ... 14100 
lhlllZOG1 Swciac:ibltFun::llDt1~liCI' . 111600 
lllMelMIOI UM-etsal~·TII~ 36000 
M•ll&DCl1 650MH1Fr~iv;yC<U1W 38500 
lllAl· HI~ 100 MHz~ Fraprqi CantC!I 

1o1goo 
'5·50D SOCI MHZOecaDll PftSalft ' ... 1000 
Hl·5.tl SO MHl t1MR1etd F~ Co.1'1181 

.. n.oo
•il·S:So 5·s0 MHi·~ F~;q. C(l.l'lter 

16500 
...."(Gii1 °Plisa G!matrw. •JOOO 
.... DP.1 DiQlbil PWl!ll • &100 
l.O)ICP!"ctltlS . • . 
1"'1 lP·I Digital t.ooC"PrU.c 50.00 

2900 
l ... lM Hill! Soool Loo<- 7700 
l ... \llH ~-X.I 2195 
lOJC P11:te A.l:ce$sol1e5 , ... l 1 
1-..uc-t . lTNLDQi;.11 ~$1Cil!I l!MSO 

"""lf-' e.._ Leo<~..: 

ti Apple II. 16K 
or Apple'II. Plus $990 

16K Apple Upgrade Kit $62.95 

Hl-Sjml Smal llD. . $1HOO $3'900 lnteoer R0,1A Car<I $ 11900
c...._""""uo.. 19991 moo Pl'tltoCard l 19S 
~Hffniw3fe 16900 OC"-"""'"111 34995 M& R Mo:Mitor 299$ 

26900 015kll w/CCllll'oltt 51500 ~Ca5Sl!tU! S< 95 
lnliOX·IOSys~ . 26995 0"'1U .c1SOO 16K Uppje Kit 6l9S 
1..10' X· 10 Cooo°"" 11995 P.au,.. S"'em •50 00 9BOO 

_c... .. ==
All Muse S)Tltre5inr 25995 16500 a·'- c""'"" 35000 
t6CllA.niltr;ll~ 249~5 c-....c... 11900 ~a.Soetl'l'lbfl 11900 
2C~"""'°~ 16'9~ 62500 16900 

--C..d °""'"'""" 
13-""1- 119..9S --"""'10 M-llme..... --+ 27900 
Vist-tlt 125.00 •62500 c- 15000 

~ATARraoo & 400 
Personal Computer System 

ATARI 800 $750.00 
ATARI 400 $449.00 

A.TARI 800 Includes: Computer Consokt, BASIC Lang. Canrtdgo, Education 
System Master Cartridge, BASICLanguage Programming Manual, 800 Opetalor's 
Manual w/Nolebook, Atari 410 Program RecOJder, SK RAM Module, ?ower 
Supply, TV Swllch Box. 

-
 r....1.-c....~ ......
....... "'" 
- ..... ··"'" ··- "" '"""'""" "" .... ...._ .... "" ... ..... ,...c..... UDO 
,,.I 

C..-1::111&.SC:~.....IQ."'""' -
~S:-,,.--illrl*t:r-'IOot l.LSICC.~Pe:igao-& ...."" ""-- "" '""-....... "" ..... ._ 


l'lf'QllllSlfl~ flM.W~Wtxt..llf 11(10Q--............ "" "" .... '"' '"' ..._.___ inoa
ll~IWril~~ 
~Oma.I~ "" 

~l'D.3..1 "' a.rt:a~-
bfilr&~ 


-"" '"""""""- "'' "" "" """'°""""SiO!l'lliQ'"' "" "" '" i.u-.... ........"" -- .....,""'- ....""""'""' ,.., ·-- "" .... ..""..1.,,...rirwu f'lrit4*5dlan...a ~~ 
AlV'.tO.~hl '"' ""' 

~TEXAS IN ST R UMEN T S 

~ 99/4 PERso'N'At_«SoMPuTER 
Superlof Colat, Music. Sound and Graphics- and a 

_ Powerful Ex!andod Basic - All Built In. 

,_. Tl 99/4 Consolo on1v $1099 00 
. avrulabfo ror S698.90. • 

~commodore 
DISCou!!!"!' L~AS $775.00 
1t01.u "'" 20'1ll0-U"-P'cw"'* ..... 
XIO M tif'Jr ilSOO lOIOO...._°""-h 
?<l'JMflUl~ 975fl0 "'llllCUC. ...."""' •2001·J1Q ""'" t.U•ll(UCD Ots 

1'»1•l4'dU.O Cl'lfolllftilftM.wnrO.CO 
 •I"""
m2ll)Cd(l;l.,.. 1'1"19 '"" "'" 

CRAIG LANGUAGEcomPDCPUISB. TRANSLATOR AND 
INFORMATION CENTERffZ•m An.nstan l 1ranst1uor 

ol words ttnd....... 

..........Onllh· 
rai:;;-.:; --, ... 

("~6.~.Z ~~~~:!fu GU'Hlfl
l)lu:s lnl0rm11tlon 
tel\lf),fOl'llo11/1liOft. 

~~~~~~- $174.95 
ba r and wine ~ MNll 41 owdo, etc.$154.95llbl 


cnb• a1tnl 
 t~W:B~~~6~f; $119.95 
M~rlMJlllO'lll~lcll~l\0;1.lftf 

1tt-'t.IDINl~F~<n.R$1t!;Cl'.'Ovt.l.d~ 
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PWS S20.00 REBATE FROM CRAIG 
lmCDll!tlf.sM NIYCCWl'McW. 
ll'llll:tll5ll!rl\~~. ~licno0lllU~ 

CA/JG MODULES AVAILABLE FROM S24.95 

The lhermostat that uses microPtocessorHOME BURGLAR ALARM leehn.ology to save luel and money. 

PROGRAMMABLE 0l:.,..,-e=--~ TEMPERATURE 
ACP PRICE ONLY '"!! CONTROLLER 
$189.00 , ACPPRICE 

$69.95
• No Installation 
• ProleclS a whole house 


: ~~!J'uj ~i:~ri~u~~;',,Stically ~~~-1 1~:s~~~~~~a~l~~d0~~~~~~:~o· 

Comp.are the cost: T?l's temper:alure• Exit and entry delay controller is !he lowest priced elec·• Baltery back-up tronlc lhermostat on the market. 

SINGLE BOARD COMPUTER SELECTION GUIDE 
BOARD PROCESSOR ACPPRICE ENCLOSURE 

KIM·1 6502 169.00 Add 29.95 

SYM-1 6502 239.00 Add 39.95 

Cromemco zeo 409.00 NIA 

SO·SBC100 zao 239.00 NIA 

AIM65 6502 375.00 Add 49.95 

Cosmac Vip 1802 199.00 Inc. 


270 BYTE Augu>1 1980 Circle 225 on inquiry card. 

http:lmCDll!tlf.sM
http:Cl'lfolllftilftM.wnrO.CO
http:1,IM:k.ii
http:SNls.4s.4N
http:711LS29.lN
http:Ul.$25.SN
http:Stf/.a.tm
http:T�LSQ.IN


l 

• S-100 32K (u•e• 2 114) 
ASSE MBLED 

450ns, 499.00 

250n• 539.00 
B.1 rc Board 49 .95 
Bare Board w/all p.arl s less mem. 99.95 

eS-100 16K iS· lOO Compa11blel 

• Law Power wow•• 2 MHt or /J MHz • 
• Assembled & Tes1ed 

2MHz . $250 .00 ~ 
. : ':~ e!265.oo

1 	 1
A~SEMBLED 
4 50 "' 149.95 Y.I T •50ns 125 95 
250n' 169.95 250ns 149 95 

B..1tO PC BO:lHJ w/ Oata $21.95 
~sooc.01 OUcHHBuv Mt RK 450n'5 Kns S117 OQ 

The VISTA V-00 
Diak Drin Slflll•m I HUI .,.... ...,,. ~~~~ ~"'""'~ l UUtfo(I~·~...., '~ir<rll\ltlll I H M.Jd . ,.-,er-,_....r l"'(l~tlClr I H U..,.,.,_• •DJOp.«l'lllw.ltrllRG.I: I JI H 

Moclf:il 1420 S9'1~1Xr Mo0cl1520 St .49!100 

ATTENTION VIDEO HOBBYISTS!!! 
• BOX SUILDEAS 
*USE AS REMOTE TUNER/TIMER 

'Ill! FULL SCHEMATICS AVAILABLE 
• F"OR ON l.Y SS.90! - FREE WI PUACHASE 

A R.-c..., t Soeo;i.1 Pw!Ul;ue ""'°'"''! Ua To ~t'flt The Fonowino 

NEW, UNUSED COMPONENTS 
From The RCA VDT•201 
Videocaaeette Recorder 

l lJl •'\" ' '"""'~....Jl'l&! •'Uu 
re'>1"5:1~ s.59.1H , ll:J ...~'"'4tlkm !. 'l(Z)om.C.J 
C/'.11....,... ]111 • [).oo.t ~g.95 

t\ool1 Ciut•O,l.;4lol"-YR.l' 1.aDtzJ111 
I U .95 

' :fC...ro't1 1~Ci'r Y~ .s 2.49 
~ 11 23.>ll 

\C1Tipr.1S,.-~ A•l1"~ 

~~"' 

LOW COST FLOPPY 
DISK SUBSYSTEM 

Srill(lgri 60tR D~ C~PASTA FlQcJm 
Con l•~lS-1~~. ~,s.,.,i~ 
& C=lilk' CP/'M 0!511 ()pcrM'1n(l 5y!ll!!'fl1 
A.~mt11e<1 & h11tod . . . . S l•H.00 

• 	C:Hl:CK OUR ieLO~'r' OISI<. PAJCINGI 
ON THIS PAGE 

SAVE: S3oo.oo 1s1799.00 Value) 

!!A~~~~~?;_OT !IIJ· f!! 
•,:Jalrll'.i....,,~ 11 ~Q1!"11'!'.l17 "rn 
lfll4'71J'lll'~o;l.-,.btr.rl~O<J .. ~1-w 
. ,.. ¥r."'l)"r*'O°'""•~V'=Ot~ S1195.00~ 

IMS STATIC RAM BOARDS 
250 ns_ 450 ns. 

BK.Stu1 1c 5209 .00 s 1s !foo 
16 K S1a11c $d49.00 5399.00 

$ DHXI Cc1"'1U11t1 Srtft1m ,..1641( 6~95 00 

32 K Slahc $ 729.00 $629.00 

ANADEX PRINTER NEW
0

• PPl.f Vf•S•ON . 

Model OP-8000 compacl. impact, paraltet 0 1 


s.eriat Sprockel feed.80 cols. 
64 tines/min .. ~-di rect iorial. 

oP~O"~~ 11o~ APple)m~:88 

s~1.t'I SD s~~1~~ g}>t,~~s....... 
SBC 1005.nvte Boll~ ComDUl•ri:lMHIJ $ 265.00 s .3...!lOO 
sac200~ebrc1CompuJC1ti•Mft1J m .oo :w1100 
l(K) Slut1tH Sr 1111ern 319.00 u900 
VOil 60211 Vidoo D"4!4a~ Oo;ud ~.00 4:,9 00 
V111~flllopy LI J 2'' 03 429 00 
E•p/llWD m OM 1IS 00 il'25 00 

SD2 00 Cclnl(NJ!"" Snui"' wffl.41( 79i5o 00 

eeoo lllCROllODULE~ PRICE LIST 
MODEi. NO DESCRIPTION ~ICE 
96CMJA Sl1"1Qle 5<>.i1d Microcomou1er So4 9 S.OO 
M.09 M~C!d S.n.gro 8d Corno (&8091 S9S 00 
9001 16 SIOI M 011•1111r Bo.t.la 11$00 
000:? G31d C~ 1SOO 
!MJCJ 6 Slor Molflcr Bo.rd 100 00 , 
~ ~Sc!OOlv 27500 
9005 OC 1npu'I Pow.·&f Suoolv 32~ 00 
9610 Ulif..1'1 P1c.10 Ebard 39.00 
961 t Arni\ PIOCIM~ Module 495 00 
9'3 12 Bu M111rC'd U111.Jv Pr oto &aid ieg 00 
0016 JlK EPAOM/~M Mockil• 2~00 

~;~ ~:~~.tr::iz.:t;~r:oH=.uh. ~~:~ 
gun $tt11.111-Pi1i1&!~t 1/0 MO(l ull!! 325.00 
9621 16K S1i11rie RAM Moa.11~ ~70n• J.9SOO 
9629 321< 51111r~ RANI 4 5QM 69i00 
9fl,2'1)A 32K $1•1.ic RAM ~ 89S.00 
i&JO Cil1d E•1onaer 68.00 
0040 Mullitil& P1091.!immab'ft Timi!!r :t9SOO 

=~ 
96 10J 

~~~=:~:C!:;=MOO
3.2112 t!O Module 

ru: 
275 OQ 

ff702 Conuad C'b$ti!o M oc;ll.JJe J$0 00 

$54.95 TRS-80/APPLE $54.95 

MEMORY EXPANSION KITS. 


4116's, 16K (200/250 ns.) 

8 pcs for 554.95 


w/inslruc:tlons & Jumpers 

Call For VoJume Pricing


* Spec•al: TRSeo Schematic . . . . . . . s 4.95
* Expansion Interface Schematic . . S 4.9 5* 8cpansion lnlertace Connector .. . 7.95 

EXPANDORAM II MEMORY KITS
* Bank Sc1cc1ab1c * Uses 41 16 200 ns. 
• Wr 1ta Pro1ec1 ~t:fl'* Power SVo'C. ± 16VOC* Phantom tt~\C.ts * Uo 10 4 MHz 

Expando 64 Kit (4116) Assem. & Tested Add S50. 
16K S269.00 48K $435.00 
32K $349.00 64K $505.00 

HAZELTINE TERMINALS 

SALE S749.00 


Mo:Jd ' "00 S74100 Moclel1SOO SIMSOO 
tl.OddWD S8"2!10J ~1510 SIZ.c.,)00 

UV " Eprom raser 
Model UVs-1 fE $69.95 
Holds 4 Ep1om's ar a hme 
Backed by 4!.l years 
e,1tper1ence 
Model S·52T••• 5265.00 

' les~1n na1 lnduslr1al M ndel 

EMAK0-22•• • •,,, ., • •• •$799.00 
Prln1sa 132col/lane-.Ali'a.11a.b1e with PitJaUel or seri.al 
ou1ou1 at same price.. 

MIKA 20........... ... $1280.00 

9x7, 12S cps 136 charac lers/line 
Full 15· Md1 h. S uoer IOf busiMSS app!ic.alions 

t8Ql.l iring large ISM f0¥ma1paper_ 

....... $74.95 BASE II PRINTER 

Please Cafl For Volume Discounts 

Z·80/Z·80A/8080 CPU BOARD 
* On board 2708 * 2708 included (450ns_J 
• Power on jump * comple!e ly socke ted 
• Z·SO Assembled and Tested _• • • . S185.00 
• Z·BO Kil.. .. . ... .. ........ . .. . .. . . S129.95 

• Z·BO Bare PC Board ........ • .... S 34.95
* Fm 4MHz Speed Add St 5.00 
8080A Kot. ... . . . . . .. S 99.95 
8080A Assembled.. . . . S 149.95 

S-100 MOTHERBOARD SPECIAL 
8 SIOI expandable w/9 conn. 
reg S69.95. .. . . . .... .. . NOW S52.95 

SIEMEN'S FLOPPY SALE 
SIEMENS• Sll'C.Cialb\11•-fllio to1l!Oly ln\~ 

• 8" Dr•o1!111o1th lloutlll!·OonMly S429.00 
• 900;ir,-W111111n1~ SHUGART 

• CH ECIC OUR Fl.OPPY Dis.JI. PAICIN0 1 801R 
ON TH IS PAO! 5475.00 

ACOUSTIC MODEM~ 
NOVATION CAT '" --..oO 

0·300 Baud 

Bell t 03 

Answer. Orig inate S= 


~iliP.ii!'-'"'IJ"'StatthiO Sn>uU.IOt 

DATA BOOKS o COMPUTER BOOKS 
,g~ JC MU1eo , !1-g D~ klltil MCS 90 Manual , , , 7,95 
USC TIL Dal• l 95 l"IAll MCS 40 M•nu.i. . • .95 
NSC Llnlar • . .4 as AM O 908().A Manual••••••• 5 gs 
N5CLW'IN11«tNo!Mll 3 85 AMO~~y O.a1~ . 4,9$ 
t-ISC CMOS 3 95 AMI MOS/LSI O;u• 3 95 
NSC MOfm)IV l 95 (ii MOS/LSI DMI .... ....95 
lnfol ~~ll booll 1 50 Hll1t<% Ana.100 0..•aoooll . ... 95 
tntcil ucs es l.l :viuaJ 1 .50 n l..1.r1H11 eoniroi 01!1 :us 
uu • osao1u1• •ootta • &AL& 

:~::~ ~~::~: r 
llOaOAi Pt-QQl"lllTlfll'"968ll0Pr.ool\li'""1i"'il 
l.IOPtoQr•ml'IWIO 
VDI II Somtt Re.i t.t lO'op«:H lotn w/ S."'lkl l 
Vol UJ SOm• Real Sc.c:oon Div.en w/81..o« 
l"llolotloo•Votlll 
SAU • DIUTIUUM COllPUT..I •OOKS • 

Ut'ldel\.l•""'"IJCom:M~ . 
80&01~~P\lt0f E,.~""""11'-
SGoil•MlllO BASIC ' 
e.Q•Mtitl Grou.alY 11. G.,.o. 
P11;1mJI Oune1 A J~ Gudtt l o Compu!en. 
8090 Mactwle LilriQUaQll Pt0Q"""""'"'Q 
lk>me ComO!Allfl Vt;J. I Haid.,..11111 
lt.lfnl!J Comoultlft V~ II Sof"'""1~ 

.:..ii Ui 
~ "' 7.75 

7,7$ 
J0o00 27 50 
20-QQ. 18 50 
"20-GC.. 1850 

&A.L.a 
tfM,.. 795 

r.t'96- I I 95 
~ a~s 

, &51i. 5.9!. 
"T:M. 8.9!1 

. ~ 8.95 
, •~ 6 95 
~ 11 95 

.,....._ 5-~ 

MICROPROCESSOR$ 
Z8001 160lllo0t.lho . 1 10'000 
Zeoo2 16bll lo 64K 1.4900 
i eo ... ••..•• ·-·- · -····· ·-· · · 10 .u 
Z80A '"" 50 
F·er~ ..• Ul.9$ 
2650 1a 9s
co1aoz .. 1195 
OOfJOA , a.so 
OOGOA-4MHr ,., , ., 111.9~ 
$AlE l!IOa.S • • •• ••••••.•••• • •• 1Sl .SIS 
flOOtH 14.95 
1901 . • 9.90 
29C> IA , , . • • 1.4..95 
290J .4-00l8uoo,._ •. 2995 
1MS9900JL 49.9:5 
CP1 600 . 31Hl5 
t502 ,., 1150 
G.$02A . 16.95 
IM6 100 , 29115 
eooo........ ...... .... . ..... .11.75 

G800 0 2.0 MH1 .• 190~ 
M02P .... .. 11.95 
8035 . 19g5 
8755 .... .4995 
87~ 6U5 
ll809 .• &495 
8086 fJ1Ut5 

ADVANCED SUPPORT 
AA!g.j11An11\, PIOC4:1i!IOI' 17500 
~12 Anlh Proaiuoi 17500 
~1 3 Urw T•mollQ ...... 1995 
AMM17 0~.AA Cortl•o191 , 18.l>S 
M4"9S19Ull•-.oertlltl"Ul'f\r01 1895 

Z•80 SUPPORT CHIPS 

8080/BDllS SUPPORT 
a1ss.r8 1se 1t0 . •. • ...2•.es 
8755 ll0'1¥1l~ Ell'Com ..•. . M .95 
8202 Dyll Rllm Got!t •. . ••• 34 95 
820517'5 1311 Oeotlckrt •.••••·. 3J)5 
821'81'10/o ., 1-75 
$2 14 Pnor11y lnl .••. t...26 
a218 Dus 0nv.. .. 2..7.S 
tt224 Ooi:kGe"--- . 1.$! 
~24-4.4M~hJ. . ... 97! 
f22881Ja Dl'MM .. .l.M 
8U8Blll Dnwir .•. -· 2..9! 
122& s~ Con11ot !S.SO 
11238 Sys Com. !l~ 
8261 ~ 1/0 -·-· 8..'96 
82~ 1'111 . T- •.....••.. 11195 
8255 Proo 1/0 ·-. - .• 8 50 
8257 PttJQ DMAi. •• .• 1895 
8259 Proo Ins . . .. 17.V5 
8275 ~T COrltrol~ , , 59.V5 
8279 Pl-OO 1<11r~o .• 181J5 

8800 SUPPORT CHIPS 
- N ICll 28 • 8Allm . ..•. , .•• .. 4. }"$ 
60-."0PIA. ...... .. S.9S 
60:21 PtA. •. . ,. • .•••. .• S.!O 
6828 Pr1onty 1m. .. .. ... . . . . 9.9' 
$&34-1 !i 12 a 8 Eprom .•. - · Ul.95 
61M.SIHD4~!.0!.CAT COrll. .. :l9.9 S 
68.•1 CclDt CRT . .• .49.a5 
8&50 M::!A , ., •• • . ....... 1$.9$ 
8&~ Sot..!Mllpt(l:I -- .•. . $.&!. 
6&60MoQ11m........... 10.1)$ 
6862 Mo«NlllOI . .. .. , ..... 11.9$ 
687 1A 1.QMH1 0 SC•••••. . . . 2$.9$ 
6875.. · - .............. ...8.2$ 

fi380Bus0.i...w ... . ....... 2 !il5 

MC88'88 .••••• , .,., I V!il5 
68041 ... 2• 95 

1602 SUPPORT CHIPS 
11!12 1 SC02KRAt.f.. . ....•M .00 
1$22 $C0 256 K 4 RAM. , 16..~!!t 
1824 CD 32.: fl AAM 9.95 
18S2CD81X 1/o .•• 1095 
1e~u.,, 10.05 
11156CDllO 8.015 
1&57 co ''° a95 
1661 "' 12!15 

6502 SUPPORT CHIPS 
M20PIA 7~ 
11522 M.,11 11 915 
6530-002,00l.QO.I 005 21 9 5' 
8!32 19915 
65!1 199S 

PROMS 
21oe•~~ . o:i5 
2708-6650,,s 7 50 
17()1A .4,95 
2732 . U .95' 
27 10•511 29Vl5 
27 16-SV. 12V, 29~ 
2758"'5V 2gfj5 
~ 1305 
5204"'0 , 14 95 
IM ~ IO , ,., , , 3.00 
SALE 8223 32 • e... .... ..... 2 .0.S 

825 11 515 12 1. 0rTSI • , ,6115 
ll2$12332•8 ., , 4GO 
82$ 126256 ... • . , .4.90 
92s1292se o:•HfS"I 4,90 
&25 130612 1. 4 fOCI e.!K> 
l!o2S23 ••8.9.5 
t1.2s13 1 . 1• .gs 
!2St31 . •..• . ... , , 14.l>S 

NOTE: WE PAOOMM PROMS 

CHARACTER OEN. 
. 960 
10 9S 
I A!)5 
11 75 
117.5 

lA".!IO'° 
UARTS/BAUD RATE 

TA1600'0 1SV l:VI l '!:O 
AY $10 1J f!IY l~Vl ..I 05 
AV!l 101.4AJ lfi l11S·1..I'/\ liliS 
liY!olOISAl l8fi:Jt~V1 
J o,,(S(,0 • 11 ~~ 12'°"' 

f;!J :l 
!i.~'J 

IM~02 '785 
tMD-103 110!. 
2l!iOtJSRI !J DS 
167l6~UM ~4'iiS 
&Al.I TR U 7H . ...... .... . . . .O& 
MC 1441 11 I I .OS 
410} ,,~ 

WO HM I IHI~ 
00M 5016 1l!M 

KeYBOARD e NCODe AS 

STATIC RAMS 
!----"'==.==::....--~ 

,·24 2!1·99 100 
2 1Lo2 ... sona 1.30 12s 'i19 
~ 1 L022i!o0ns l .!19 1-!.S I 1'o 
2 111 3.7S 3.6S "s 
2 11 2- 1 2..95 us 2.6!!
110,., 2.to vo "55 
21 UL·250nt t40451 8 95 1 so IS 50 
1114l-4S0nL C404!J 550 625 4.75 
t()44 25011s. 1!195 7.50 6-90 
404-ll 4.&0n1. 59S 595 4.75 
EMM4iQ6A ll 75 ~ 75 1 9S 
EMM4402 7'J5 72!:. &.~S 
EMM4804 12.SO 11 !10 9.9! 
5 10 1CC 7.~ 795 7.2!1 
A.M 091'Qf41 10.U 10.25 92! 
.\M09130/31 •2.SIS 1195 ,02!1 
1101 l.95 , 75 12!1 
P212Sl93426 (45MI 995 835 &2!1 
5S08 1K.11 IC'MOS 7 95 795 72!1 
86 ,8:1 K .. ICMOS 795 7515 71! 
14S t8Q $4 0o'l A1m 395 325 2$0 
2 t•7 l ow Po.iowr4KStlC< 15115 1815 16.H 

wi..Wnip 3 l.-nl 
a Pl"I noLo-Pfo $okloln.111 .,- ..
..ff .. .. 3'.. .e:3& "..,.,... .. " ,."' ,, ..,. "o" ,. .,. .." ,. ..4l I""0 "" ,. , "'.,.. 
"' 
 1.40 
 '"!:::::=========== CTS206-2CTSXl&-4ZERO INSERTION FORCE 

LED READOUTS 
l"Wlk 	 1111111 C*" ......... 

1.11.1114 )00 Pm r-w. ~1'mt 
Dl.10 1 "lOO 11111 ~A':l:U 
~fll~ 1 l61 Ami Cmftic..:.m 
,-,..DMI! !OOl'lill ~~l•lt 
rMMtlliSOQr~Pilir ~C..~ 
'""MCl1d lG;r JOO. Po.l 0.-~ 
IJ106CI& ~ Rn! Ccr."'i~ i+1 1 

:~~ 	 m~== 
RiGMJCIKQ iOO l!a1 Co:;.ti t.li~ 
rliD&Dl!BIQlliOO l'il:r ~AtOl!l 
~OA1-1l40 MO Nd 4 • 11>'.t~ 
tP.08:2-noG@.OO Pilir •• 1SQ.C.qtll1o10 
~l'.llN·u 1 jl)Q 11ii1 eir..,. 4-.d!I 
tn.lM - lliid .ln~~s . 1 
111.D 110 Ila:! ~-~ 

tn..»t >'1D llal 11t.Area1~ 

nu11 171) Aao 4i 1 Htl.llllUnl1 

w.~1A m Pioi:I NQy 

W.~ I OA l lO Rltd .l.lp'u:NJ'llCIE 

ll,A~I f-. M.DI RIQrtD"
.-i:ieii 
XAJQU61 JOO l\oll C-"'-Ld[li' 
l!AIDU63 lOO PiJcl Oairrnlw, C,... Lcfttll' 
)IA~ .»> Rid Cor!n~~DP 
~I JJOGIMJlitO'S'lloVo:il~o:' 
~ J»Grwl ~AfUll!lt'lDP 
M.'Olr.il JOO cneti o.ttfb*t;l,lrflDP 
MOISC JOG Gero l:o'MI tu~. Rqit CI' 
)t.l.llJOll JOO Ytlo- COM! Mo0t. "'?"'PP 
1A.\JOl.l )CO YSO--~ .:.tlOOt. LltlcP 
ltM:>Oll lOO'ftf.1:- ~t-'..LellOi' 

)A~c s:~:A::~:;A:E 


VERBATIM 

DISKETIES 


100% CERTIFIED ERROR-FREE! 

• JiilU.(0, NUll tc U IT'I illAM.t Hll' • 
n-.S otstlil.,ION f'llttl 1(1' •Q 
\b01 ~r~TllSIOtt: n1a 
~-10 10 1-1~~us~~ na 
~16 ll ri~i.,e M~ 11;5 

• ta.1. IJ l llU COU11.1Gl lllft · SllhlU.Ut 
s•, 9111~u11 1 ro 1c.1•01•1 • c 

~11 1' • s-:tr~ 'ltS lo> •:: m n 
Hl~D 10~11.,.. r, S 4."':-"r'! l."!~ 
~7115 ·r;~~U.ir~ 11 ; 

• j(I IUCl L IOO;Ul 11.iu . Mntf entm s1. 
~01 Stir 5f<1D'N5.l.4~ UIH1 U~!D 
WI 1a 1a ~ tir.t 9A$r wu~o JW:r 
~S016 1fol'!;lll~ U O!:I' J9!.'.J 

• l" l~tlUtllUS.J llm& 
totl}Ot SdtS•~ll..IG WICI 

::=.~! ~,~~~~~ ~~~ 
1113~·11 1 ~Do;ur,!.mt.~~ll•O • 9t0 

VOLUME DEALER PRICI NG AVAILABLE 
WE ALSO STOCK OVSAN-CALL 

' 
» » 
1' 
}i 
~ 
~J 
tJ 

:!: 
I '~ 
I'~ 
~H 
•fin 

.,_ 
JY.i 
10~ 
'H5 

,a~ 
u!i
&tt 
I~ 

I~ 

11S 
llS 
I~ 
·~ 
I H 
19'1 
1 10 
110 
110 
1 10 

CTS DIPSWITCHES 

, 1-!i S:Z00..7 , 05U~ CCTTS~ 1.1S 
CTS206-S , 7 5 CT51oe.-111 I 95 

CTS206-fl 1 75 Cl'S"206•,0 I '95 


CONNECTORS (GOLD) 
DB2~P 1RS2l2t 3 ~ 
DB2!.S ,.:-Mn:tll! l 7~ 
Mood ,.2:6 
SelwlHood.,S:llr i f.SO . 
2?1••Wl'>"l. SJ1 , l(;.i.t 2gs 
'3/ftl!!.W/W, Sll'P.IOT i!IM 
5C11100S-100Connecttlfw/tlo • 9S 
~H)JS-100~~ 1g5 

~-------~ NAKED PC 
Z-80CPUH1h:tc.i.1 ~.J¢9.!t 
!I0&0.6.CPu ::J4 ~!r 
Pl. $r;ahi; IV.Mi ILOtJO!.J 2• 9S 
lllK .St;a~ Ft.ol.•~ (1 , ,~ , ~ 1)~ 
32KS1111 11: RAM~:0 1 1 4 1 2B..'9!. 
11KEiwMl t271J1'31 2'• .9S 
1102 Epri>m Ooo•11 300C' 
2108/21 1 swom1~~ lll~ 
27Cl8!2'116Cooom1WtACt 3000 
R:.ell.lhmaO!K:i.. ;'.l .l~ 
iliCPPloo'loBd(.JMCon"I 2(¥., 
1/ttroo.B&ODProto . , . 22 :l0 
vacroiMOJl1U;o1 M8 ~51~ 
il.(;PF,,.l1tN1ie1.,../Cot't ri. ! 4. 9 !io 
'lleklciln leri.-Ce45SMI 31i)5 
Ptrllllullnt~ r1:.t:f!ISSMI 3 1..9!> 
IJ$11W t.>:<,ldutJ9oAr~fWMCl~95
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The Supermarket for TRS-80* 
Add-on Components (and other computers. too] 

The VISTA V-80 The VISTA V-80 Expansion Module 
Disk Drive System • Provides double density
• 23%more storage capac· modifica1ion to your

than TRS-80 current Radio Shack 
• 	120 day warranty Interface (lets you forma1 
• 40 track pa1ch a1 NO diskettes in either single 

CHARGE or double density). 

• Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

Single drive system .... . . $ 395.00 

Two drive system .. . .. . . . $ 770.00 
 • Includes all hardware 
Four drive system . . .. .... $ 1450. 00 

Two drive coble . .... . . . . $ 29.95 
 $239.00 ~~~are
Four drive coble . . ...... $ 39.95 

The VISTA Model II The TRS-80 Printers 
Centronics 730 ... $945.00 

three drives. 
• Provides one, two or 

7x7 dot matrix
• Adds up to 1.5 million 80 column ....·' 

bytes of on-line storage. Anadex
• 	120 day warranty DP8000 ... $895.00
• Does everything Radio 9x7 dot ma1rix

Shack's expansion 80 column
system will do ... for less! 


VISTA 

$1000.00 Single drive Printer ... $745.00 


Expansion System 
 5x 7 dot ma1rix
$1550.00 Two drive Expansion System 80 column 
$2100.00 Three drive Expansion System Cables .. ........ . .. ..... ... $27 .50 each 
$ 	525.00 Additional drives alone 

Other Products 	 Add On Drives 
1. 	VISTA Verbatim diskettes (hard or soft sector) Certified MPI B51 40 Track. Double 

40 track . .. .. ... . ...... .. ..... ...... . ... .... $ 38.95 Density-204K . . ... .. .. .. ........... . $275.00 
2. 16K RPM upgrade kits. guaranteed for 120 days. MPI B52 Dual Head. Double 

PRIME PRODUCT ....... . ................... $ 74.50 Density-408K ..... . ... . .. . ...... ... . $375.00 
3. NEWI DOS + ...... .. . . . ........ .. ........ . . $ 110.00 Siemens FDD100-5 40 Track Double 

4. LNW expansion bore board .. ....... . . .. . ... $ 66.95 	 Density 204K . . ....... . ..... . ....... $275.00 

5. H.C. Pennington book. TRS-80 Disk Siemens FDD100-5 Flippy, 

and Other Mysteries .... . ......... . ... . ....$ 18.95 records both sides ..... .. ........... $290.00 
6. DDT Disco-Tech disk drive timer .... .. ........ $ 19.95 Siemens FDD100-8 8" Single 

7. Cryptext (An Encrypllon Module) .....• . . . • • . .... $299.00 	 Sided Drive ......... . ... . . . . . ... ... $448.00 


The VISTA V-200 for Exidy;-. 
• 	Completely packaged system. tested and ready to plug In, Includes: 

power supply, two 40 track drives, case, controller. all cabling and 
total CPM documenta1ion. 

• Storage capacity from 400K to 1.2 meg. 	 f 
• System software-VISTA CP/ M Disk Opera1ing System and BASIC-E Compiler 

recorded on 5-1 / 4" diskettes. 
Price: Starting as low as $1199.00 

CALL TOLL-FREE 800-854-8017 

The Vista Computer Company 1401 Borchard Street • Santa Ana . California 92705 • 714/953-0523 

---  -
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THE STAR 
MODEM 
from Livermore 

FEATURE 
FITS GTE HANDSETS! 

The STAR modem from Livermore repre
sents a significant breakthrough In the 
development of acoustic modems. The 
small, lightweight case houses a high· 
performance modem that competes with 
the highest quality standard-sized couplers 
available. Yet , because of Its cost effective 
design, the STAR has become the 
price/performance leader In the Industry. 
CIRCUITRY 
The switchable, four-section bandpass 
filter provides the user with excellent out· 
of-band rejection to assure accurate pro
cessing of the received carrier, even at 
signal levels of less than - 47 dBm. Fur
ther, the proven soft limiter and phase lock 
loop discriminator yields data that Is 
essent ially jitter free. 

STARS & STRIPES 
SPECIAL 

LIST PRICE 

199.00 
OUR CORNER 

THE MARKET PRICE 

.$139.00 

The oscillator Is built using highly stable, 
state-variable circuitry that delivers a near· 
ly harmonic free , phase coherent sine wave 
to the telephone network, assuring com· 
patlblllty with all other 103 type modems. 
Because of the pureness of the sine wave, 
the STAR modem exceeds even the str· 
lngent harmonic requirements of all CCITT 
countries. 
CARRIER DETECT 
To assure accurate teleprocessing connec
tions, the carrier detect circuitry prevents 
the modem from attempting to operate 
when excessive noise would produce er· 
rors or cause marginal operation . The cir· 
cultry also has a special amplitude sensor 
that prevents chatter when the received 
signal fades. 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seal of Livermore's new 
flat mounted cups locks the handset Into 
the acoustic chamber yielding superior 
acoustic Isolation and mechanical 
cushioning. Designed to adapt to most 
common handsets used throughout the 
world, the STAR offers the utmost In flex 
ibility and transmission reliability. 
SELF TEST 
The self test feature on the STAR allows 
the user to verify total operation of the 
acoustic modem by using the terminal in 
the full duplex mode. No need for remote 
assistance in diagnosing terminal or 
modem problems. 

Utilizing the experience gained from 
building high quality couplers for over 
twelve years, Livermore has designed a 
coupler superior to any in Its class for cost 
efficiency In industrial, commercia l, 
business or home situations. You can see 
why we call It the STAR! 
SPECIFICATIONS 
Data Rate. O to 300 baud. 

Compatibility. Bell 103 and 113; CCITT. 
Transmit Frequencies.• Originate - 1070 
Hz/Space, 1270 Hz/Mark; Answer · 2025 
Hz/Space, 2225 Hz/Mark 
Receive Frequencies.• Originate · 
Hz/Space, 2225 Hz/Mark; Answer 
Hz/Space, 1270 Hz/Mark. 
Frequency Stablllty. ± 0.3 percent. 
Receiver Sensitivity. - 50 dBm ON, 
dBm OFF. 
Transmit Level. -15 dBm. 
Modulation. Frequency shift keyed (FSK}. 
Carrier Detect Delay. 1.2 seconds ON; 120 
msec OFF. 
EIA Terminal Interface. Compatible with RS 
232 specifications. 
Teletype Interface. 20 milliampere current 
loop. 
Optional Interfaces. IEEE 488; TTL; TTY 43. 

*International (CCITT) frequencies 

avallable. 

Switches. Or iginate/Off/Answer; Full 

DuplexfTest/Half Duplex. 

Indicators. Transmit Data, Receive Data, 

Carrier Ready, Test. 

Environmental. Amb ient operating 

temperature 5 • C. to 50 • C. Relative humid!· 

ty 10 to 90 percent (non-condensing}. 

Power. Suppled by 24 VAC/150 MA UUCSA 

listed wall -mount transformer. Input 115 

VAC, 2.5 watts. (A 220 VAC, 50 Hz adaptor 

Is available upon request.} 

Dimensions. 10"x 4"x 2" 

Weight. 1.75 lbs. (2.2 lbs. shipping weight 

Including AC adaptor.) 

Warranty. Two years on parts and labor, ex· 

eluding the AC adaptor which carries lh 

manufacturer's warranty. 


Q •STANDARD FEATURES: • 50 Charac1ers1second • Characters/line • 10 charactersloncn 
3·way paper handling system• 7 x 7 dot malrox • 96 cha rac1er ASCII • microprocessorn.1 • electronics• un ldirection print al 5 O 1ps • high speed re turn approximalely tO •PS • 21

4lt,.' V lpm w1lh 80 columns printed • 58 lpm w1lh 20 columns prmled • 80 Character buller • 6 
";JI:\ lp1 ver11cal • Centron lcs Colors and logo 

FORMS HANDLING: Roll Paper 8 5 1n x 5 0 d1a with t In. core maximum d1mens1on 3 5 
m wide wil h 38 in. core min imum d imension Fan Gold ' 9 0 1n 122 9 cm. wide pin to pin 
9 .5 In 124. tcm wide overall . Up lo 3 p ly paper with 2 ca rbons (Iola! 1h1ckness nol 10 e• 
ceed .012 inches) Cul Sheel: Max imum wldlh 8 5 inches. 
RIBBON SYSTEM: Conlinuous ribbon 9116"' (14mml wide . 20 yards (18.3 melersl long, 
Mob1us Loop allows prinlmg on upper and lower por11on on allernate passes. 

OPERATOR CONTROLS: Power onlolf Rosel Switch ·allows d isabling 01 printer w11hou1 
dropping AC. 
DATA INPUT: 7 or 8 b11 ASCI I para llel. TTL levels with slrobe Ac know1eoge pulse'" 
dica1es thal dala was received 
PHYSICAL DIMENSIONS: We1gh1 less than tO lbsJ5 kg -W1dlh t4.5 mchesl37 cm 
·Deplh. t 1 0 lnchesl28cm ·Height · 4 89 1nchesl t3cm -Dimensions exclusive ol roll paper 

$19 95 holder 
PAI · 730 · TASSO - CENTRONICS 70 TRS·80 Intelace Cable ......... . . • SHIPPING WEIGHT t4 lbs 


FOR MORE INFORMATION SEEiiiiiiiiiii PRIORITY ONE ELECTRONICS • OUR 52 PAGE AD In JANUARY ~ 16723K Roscoe Blvd. Sepulveda , CA 91343 BYTE OR SEND $1 .00 FOA 
Torms: Visa . MC, BAC. Check , Money Order, U.S. Funds Only. CA resldenls add 6% sales tax. CATALOG 
Minimum order St0.00 Prepaid U.S. orders less lhan $75.00 Include 5% shipping and handling. • Sele Prices are for prepeld 
MINIMUM $2.50. Excess refunded. Just in case ... please include your ohone no. Prices subject to orders only • Ouonlllles art 
change wilhoul nollce. We wlll do our best to mainta in prices lhru Au 9 1980. llmlled, subJect 10 prior sale • 
"SOCKET and CONNECTOR prices based on GOLD. nol exceeding S500 per oz. CREDIT CAFID ORDERS WILL BE 

CHARGED APPROPRIATE 
•Sale Prlt:es are for prepa id orders only credll card orders will be charged appropriate 1relgh1 FREIGHT 



Factory Rebate Sale 
When you purchase any SD SYSTEMS 
Computer Board, either kit or A&T from 
PRIORITY 1 ELECTRONICS. you will 
receive a COUPON FOR A $25.00 CASH 
REBATE direct from the Manufacturer, SD 

SYSTEMS. Combine the Rebate with our already low prices. and you can 
hardly afford to pass up th is special offer. 

For more information, see last month's issue of Byte, or our catalog. 

Reg. Price Sale Price Reg. Price Sale Price 

SDS-EXPANDORAM I KIT OK . . .. .. . $220.00 . .. . . . $210.00 SDS-VERSAFLOPPY I KIT . .. . . .. . . $250.00 . . .. . . $220.00 
SDS-EXPANDORAM I KIT 16K . .. .. .. . . . . . . . .... . . $249.00 SDS-VERSAFLOPPY II KIT ... . .• ... $350.00 ...... $299.00 
SDS-EXPANDORAM I KIT 32K . .. ..... . .... . ... .. . $299.00 SDS-VDB8024 KIT .... . .. . . ..... . . $370.00 ...... $320.00 
SOS-EXPANDORAM I KIT 48K ... . . . ... . ... .. . . ... $349.00 SDS-PROM-100 KIT .. . .. . .. .. . . . . $200.00 . .. ... $175.00 
SDS-EXPANDORAM I KIT 64K .......•. . . . ........ $398.00 SDS-SBC-1 00 2 Mhz KIT .. .... .. ... $295.00 ... . .. $265.00 

SDS-SBC-200 4 Mhz KIT . . •• . • .. .•. $320.00 . . . .. . $289.00 SDS-EXPANDORAM II KIT OK .. . . . . $230.00 . . . .. . $220.00 
SDS-ZBO STARTER KI T ...... . •• .. . $340.00 . . . ... $299.00
SDS-EXPANDORAM II KIT 16K .. . .. . .. ... . ..... . . $250.00 

SDS-EXPANDORAM II KIT 32K . . • .. .... ...•. ..... $325.00 
SD Systems Kits carry a 90 day limited warra nty from SD Systems. 4116 ICs

SDS-EXPANDORAM II KIT 48K .. . ...... ... . ... .•. $390.00 
 suppl ied by Priority 1 Electronics for use in SD EKpandorams carry a 1 year 
SDS-EXPAN DORAM 11 KIT 64K . . .• . .. .. ......... . $459.00 limited warranty from Priority 1 Elec tronics. 

Compare our Sale Prices, and then don't forget your Rebate! 

z+ 80 CPU 
+ lK Ram On Board• 2 Programmablt Timera + Programmable Baud Rate Selection (110 to 9600 ) 
• Switch Selectable 2 or 4 MHZ · • On·Boaid EPROM May be U.ed in Shadow Mode, 
• 	Power On Jump lo On-Board lK or Allowing Full 64K RAM lo be U.ed 

2K EPROM (2708-2716.2732) Un be + On-Board USART for Synchronou1 or Atynchronou 
Addrmed on any I K, 2K or 4K Boundary RS-232 Operation (On-Board Baud Rate Generator) 

Bare Board S 45.00 A&T $229.95 
Kil $169.95 IKMemory Kit S 12.00EXPANDABLE+ DYNAMIC MEMORY(l6K to 64K) 

• 	Worka With Cromenco Sy1tem1 + Bank Selectable Write Protect 
• 	 U1e1 3242 Relmh Chip + Phantom Output Disabl• CLOCK CALENDAR+ • Simple Read ln1tnrction1 Allow Simple 
• 	4 Laym Mean AQuiet Board + Switch Selectable Output Oi1able • Time ol Day in Houu, Minutea and Seconds Interface lo Basic, CPM, [le. 
Bare Boan! S 49.95 32K Kit $369.95 48K A&T $494.95 • 24 Hour Time Formal + W11IRun With 4 ~H.7. ProceHo" 
16K Kit $295.95 32K A&T $419.95 64K Kit $519.95 • Month and Day Da te function • Can be Located al any Group ol 4 l!O Porl Addm~c 
UiK A&T $345.95 48K Kit $444.95 64K A&T $569.95 Bare Board S45.00 Kil $99.95 A&T$149.95 ...... 

LOBO 8" DISK DRIVE CABINET 


New lrom Lobo. a dual Cabinet with power supply. 
and internal data cable hook-up 
• 	 Cabinet accepts 2 801R. BOOR. FD t20. or FD200 

sty le disk drives. 
• 	 Power Supply lor 2 drives 
• Assembled. tested and guaranteed by Lobo Dnves 
• 	 Shipping Weight 30 lbs. 

LBO - 0 UAL 8 PCS . . ...... .. $329.00 

BUY CABINET AND DRIVES AND $AVE 
WITH 1 DR IVE WITH 2 DRIVES 

LB0-801 R·1PSC ' 775" LB0 -801 R-2PSC ' 12SO" 

DISC DRIVE ONLY 

SHU-801 R ....... $499.00 

EXTERNA L OATA CABLES 


CAROEDGE TO CAROEDGE CARD EOGE TO SOCKET 

PRl·SOCE ·CE ' 19.95 PRl· SOCE · SKT '19.95 


MEMORY HEADQUARTERS 
2716 16K 5 Volt only EPROM . . 1224° ea. 
·' ,,,.,__,,,._,' ' 10112()0"0 

2708 BK 450ns EPROM ... . ..... 8/155°0 

•a•• ea. 

2}14~31. 1~x4 300ns Low .Power . 8 '45°0 


·: ,, ·' , ,, .100 +$4sQ,:ea. 

5257-3l 4Kx1 300ns Low Power .. 81155°0 


100 + 1520 ea. 

2Jll2Al•2 UP 250ns In lots of 20. 1.25 ea. 

100+ 1.10 ea ._ 

SPECIAL PURCHASES 
POWER SUPPLY 


5 Voll 3 Amp w/OVP 

Input 110/ 220V Open Frame 


s199s 

MAGNIFIER 
with T9 fluorescen t tube 

List 594.95 

\ 

;AIf·}. 
Sale 54995..'~ LDU-MG-10A $49.95 

Hitachi V302 

30MHZ DUAL TRACE 

OSCILLOSCOPE 

usT 945.oo. SALE 5798°0 


• TV sync-separate< circuit • Complele wlin 2 probes 
• High-sensilivily l mV/dl~M • • CHI, CH2 . DUAL . 
• 	 Sweep·llme magnlher I lhl ADO. OIFF . 

(10 limes) Vertical Oellecllon MOdes 
• Z·axis 1npu1 (lntensily • Vt52 Dual Trace 

modulallon) 15MHZ · no tlelay sweep 
• Signal delay line 
• X·Y operalion LIST 695 00 
• Trace 

Rotation SALE 5595°0 

FOR MORE INFORMATION SEE ... PRIORITY ONE ELECTRONICS • OUR 52 PAGE AD In JANUARY 
i 16723K Roscoe Blvd. Sepulveda , CA 91343 BYTE OR SEND $1 .00 FOR 

Terms : Visa , MC, BAC, Check, Money Order, U.S. Funds Only. CA res idents add 6% sales tax, CATALOG 
Minimum order S10.00 Prepaid U.S. orders less lhan $75.00 Include 5% shipping and handl ing. • Sale Prices ore tor prepa id 
MINIMUM $2.50. Excess refunded. Just in case ... please Include your phone no. Prices subject to orders only • Ouonlllles ore 
change without notice. We will do our best to maintain prices lhru Aug 1980. limited, subject to prior sole • 
"SOCKET and CONNECTOR prices based on GOLD, not exceeding $500 per oz . CREDIT CARD ORDERS WILL BE 

CHARGED APPROPRIATE
·Sale Prices are for prepaid orders only credit card orders will be charged appropriale fre ight FREIGHT 



MEET THE ECONORAM FAMILY........... 
all ECONORAMS from COMPUKIT include: 

• 	 Fully static memory used throughout to promole re li able opera l lon and • All ICs are socketed (Including support chips) 

laci lila le di rect memory access. (OMA) Unique mulli·block con figurations for addressing flexibility . 


• 4 MHz wilh Z60 • 5 MHz with 8085 	 • ffldustry standard board sizes . 
• 	 Bul!ered Ui·stale oulpuls and buffered Inputs. High quallly, double sided. plate through. soldc,.masked and legended 


All l ines bulfered: address and da1a lines bulfered to 1 low power Schollky cl rcuil board. 

TTL load. all other lines buffered to less th an 1 TT L load. • LOW current consumption and guaranteed specs. 


• 	 Onboard regulation. • t year llml1ed warran l y (nol Jusl 90 days). 
DIP swi l ch address seleclion and dese lec1lon (no wire jumpers). 
Low power Schol tky support ICs. 
S·lOO boards have WAITE strobe selections switch · allows use ol memory st>-\-~ s1'\..~ 
with or wilhout front panel. 

Most ECONORAMs come in 3 forms: UNKIT (U KT) . (lhls means that au socke1s. Oise capacllofS arc al,oady soldered In place for easy assembly), fully assembled & tested (A& Tl . 01 
quahhod under lhc Cm1ifled System Component (CSCI hlgh·rellablllly prog1am (200 hour burn.j n, gueranleed 4MHz operation over lull lemperature range. serial numbe1ed. 1mmee11ate 
replacement in evcnl ol failure with 1 ear o r invoice dateJ. 

CK022 S-100 
INTERFACERSK 

ECONORAM Oui new 110 board gives you unparalleled llcxibll 11y and operallng convenience. We include sucl1 
lcatuies as 
• 2 rndependenlly a~d1ussable se11al porls (dip sw1lch selectable addresses!llA 
• Real LSI harclwarc UARTs 101 minimum CPU housekeeping 
• RS232C. cuor enl loop (20mA). & TTL signals on bath polls 
• Precrs1on. cr yslal ·conuolled Baud rates up lo 19.2K Baud (indi•11dually dip swllch selcclablel 


Wereahzc lhal 1h1s may not look like the8K, Econoram II board you've known and loved 
 • Trans11111 g receive lnlenupls on bolh channels. jumperable 10 any veclored inleuupl line 
• lnduslry s1anna1d RS232 level convellers with live RS232 handshakmg lines per porltor so many years. however. al Godbout . good thongs don'I come lo an end· they 1us1gel 
• Oplrcally isolaled currenl loop w11h prov isions 101 bolh on·bOa•d & oll·board cunen1 sou 1cesbetter' Our NEW BK Econoram llA board relains all Iha best selling fealures o f lhc old • UART paoamcters. in1errupl enables & RS232 handshakmg Imes are sollwa•e programmable wllh 

Econoram II PLUS is now4 MHz STANDARD -still s1a1ic -w1lh ultra low powerconsump· powcr·on llmdware def,iull lo cuslomer specified hard·wued se11ongs for maximum llexibll11y 
t1on S- 100 compatible. Single supply required guaranteed maximum cu rrent undera • Por1c;onnectors rnate ducclly 10 ribbon cable & 0825 conneclors m standard pinouts 
900mA. Typical boards draw 700 10 800mA Phantom fealure is included on lhe new • RS232 l111es will conlo1 m to etlher master or slaveconllgurat1ons 
Econoram 11A and 1s switch selectable Organized as lwo 4K Independentl y addressable • Board gives lull lealure opcra11on w1lh bolh 2 & 4 MHz systems 

• Low power consump11on. ·BV @451lmA: ·16V @ 15()mA. - 16V @i0mA maxblocks Includes switched WRITE protect - block and board disable. Also. has provision 
• NoSDflwarc mitt311za11on re<iuued lor boardoperauon, although board parameters may be al tered Jyfor memory management. Shipping Weight 2 lbs sollware 2 lbs 

Reg. Sale Reg. Sale 
GBT - ECONORAM llA U KT $169.00 $159.00 GBT - INTERFACER I UKT . .. . •. .......... . $199.00 $189.00 
GBT - ECONORAM l lA A&T $189.00 $169.00 GBT - INTERFACER I A&T . . ... .. . .. .. ..... $249.00 $219.00 


NEW! 32K X 8 ECONORAM X INTERFACER II 
Static storage for the S-100 buss. The new Interfacer 111 / 0 board incorporates one channel of serial 1/ 0 wi th 

all the fea tures ol the INTERFACER dual RS232 serial board . plus 3 fullStatic storage fo r the S- 100 buss. Guaranteed 4 MHz operation. Config
duplex Parallel ports. The serial section includes all the features you"ve comeured as lwo BK and one 16K block. all independenlly addressable. protecl
lo expect -a hardware UART, on-board crystal controlled Buad rate generaable & enableable. Suitable for use in phantom systems. Extra se lect / de
lor, hardware/ software program mability, RS232 handshaking lines with realse lect qualifiers for systems using more than 64K of memory make this board 
RS232 drivers. current loop & TTL drivers, full interrupts and more!!! Thelhe ideal build ing block for large memory systems. Maybe you can't believe 
pa rallel se lection uti lizes LSTTLoctal latches for latched input & output datathe low prici ng - but you can count on the Econoram per1ormance 1 Also 
wi th 24mA drive current. attention, enable & strobe bits for each para llel porlavailable populated to 16K. Shipping Weigh t 2 lbs. 
(each with selectable polarity) , interrupts for each input port .separate 25 pin

Reg. Sale connectors wilh power for each channel and a status port for in terrupt mask 
GBT - ECONORAM X 16K UKT .. ..... . .•... $329.00 $308.00 
 and port status. All in all - an incredibly flexible and easy to use board. 
GBT - ECONORAM X 16K A&T ....•• •.. •... $379.00 $319.00 

Reg. SaleGBT - ECONORAM X 32K UKT . . . . • . . . . . . . . $599.00 $559.00 
GBT - INTERFACER II UKT ... ..... . ... .... $199.00 $189.00GBT- ECONORAM X 32K A&T ... .. ........ $689.00 $589.00 

GBT - INTERFACER II A&T ... . ............ $249.00 $219.00 
. . .. 

;: ~r- - "' - . ~·· 
' ,, I< .... 

-~ ' ,. :: I.ECONORAM 
XlllA-32 •· 

.. ' 
' " . ECONOROM~%2· ~.. ~ ~ ''!" 

32K BANK SELECT' S-100compallble 4MHz guaranteed ope ra1lon (0-70 C.) Fea1ures 2708 
1wo 16K blocks lndependenlly addressable on 16K boundar1es. Two rndependenl banks 
·1ndov1dual phantom • 256 ports DIP swilch selectable .each block may be deselecled 
w11h a srngle sw11ch Perfect for use m Alpha Micro Systems. Mar1nch1p & o thers. Uses 4K 
' I low power STATIC rams. Curren! consumption guaran1eed 3500mA max. Shipping 
Weight 2 lbs Has provisions for wait states for 4MHz operat ions. Conf igured

Reg. Sale 
GBT - ECONORAM XlllA 16K UKT ........ ..... $349.00 $329.00 as tour 4 K blocks - each independently addressable and d isable

GBT - ECONORAM Xl l lA 16K A&T ... .. ....... . $419.00 $369.00 able. Power-on jump. Does NOT include 2708s. Includes al l sup
GBT · ECONORAM XlllA 24 K UKT ... .... . ... .. $479.00 $449.00 porl chips. sockets . regulators. heat sinks. etc. Sold i n UNK\1 lorm 
GBT - ECONORAM Xl l lA 24K A&T .. .. .. .. ... .. 553g.oo $479.00 only. Shipping Weight 2 lbs.
GBT - ECONORAM XlllA 32K UKT .. . . ... . .... . $649.00 $598.00 

GBT- ECONORAM XlllA 32K A&T ............. $729.00 $649.00 
 GBT- ECONOROM 2708 UKT.... . .. . .... . . .. ... ... ... . $85.00 


~~~ t1l:.-tl Reg. Salo GBT·CPU·ZBO 
Reg. 

A&T ..... . ..... . •..•. 295.00 
Sale 
269.00 ~1:.-tl ~1:.-tl Reg. 

GBT·SPECTRUM (Color graphics) KIT .339.00 319.00 GBT-CPU-8085 KIT ... .... ...• . •.... 235.00 220.00 GBT·CPU-806518066 A&T. . . ..... .. .. 495.00 
GBT·SPECTRUM (Color graphics) A&T .399.00 349.00 GBT·CPU·8085 A&T ........... .• ..•325.00 259.00 GBT·BOX·DESK (S· lOO Mafn lrame). . .. 269.00 
GBT·CPU·Z60 KIT.•••.. ... ••. .. ..•. 225.00 210.00 GBT·CPU·808518088 KIT .....•.. ... . .365.00 365.00 GBT-BOX·AACK (S·100 Mainframe) . . . 329.00 

ECONORAM XIV 
16K x 8 for S-100. Addressable on any4K boundary. Direct addressing on up to24 address lines. Fu lly meels IEEE S-100 buss. specs. Low power, hi speed 
slatic memory Operates up to 5MHz with newest 8085/ 8086/ 8088 CPUs. Can be used wilh 8080, Z80. 8085. 8066. 8068, ZBOOO, etc. 

Reg . Reg. 
GBT - ECONORAM XIV UKT ... . •....... $299.00 GBT - ECONORAM XIV A&T ... • . . ..... . $349.00 



S-100 VOICE 


The ARTICULATOR board allows 
you to record , store, and 
playback any vocabulary on your 
S-100 computer. Input speech is 
digit ized by the ARTICULATOR 
and sent to the computer via an 
on -board port for storage at 1K 
to 2K bytes/sec. This data Is then 
sent back from the computer to 
the ARTICULATOR for very high 
quality playback. On-board VOX 
switching min imizes memory 
storage requirements. 

PRICE - $319 A&T 
AVAILABLE NOW 

Ouintrex, Inc., 9185 Bond 
Shawnee Mission, Ks . 66215 
{913) 888-3353 

Circle 230 on Inquiry card. 

OHIO 

SCIENTIFIC 

SYSTEMS 


CALL FREE FOR OUR PRICES 
(8001558-0870 

or 
WRITE FOR CATALOG 

FARA GHER& 

ASSOCIATES 


7635 BLUEMOUND 

MILWAUKEE, WI 53213 


(414) 258-2588 

In Wisconsin 


Circle 232 on Inquiry card. 

DDy§D,JJ 
Solw-.-.:~ ....,,loal' ...&a 
-.s ei.-n ....__ All ....... ohlpped 
lirom 9lOdo. wlddn 24 houra. Call IDll FREE 
(800) 235-4137 ......................... 
"'911 ..... roe- Cmd ............ All onion

-..--"""'" 

Circle 235 on Inquiry card. 

PASCAL 

For progra mme rs lea rning or desir
ing lo lea rn PAS CAL fo r the APPLE 
computer. 

LEARN BY 

EXAMPLE 


Three practica l-use ful PASCAL pro
grams jText & Code) are now 
available on minidisk fo r only 
$55.00 . Filecrea te , fileupdate , and 
[ilesea rch will help you produce in 
just a very short lime . Orde r today 
from: 

Personal Programs By Victor 

P.O. Box 60034 


Sunnyva le , CA 94086 

/CA. Res idcnu add S3.57 Tax) 

CUS10M PROGRAMS UPON 

REQUEST 


Circle 233 on Inquiry card. 
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Circle 236 on inquiry card. 

SURPLUS ELECTROf\.llCS 

ASC II ASCII 

IBM SELECTRIC @ 
BASED 1/0 TERM INAL 

WITH ASCII CONVERSION 
INSTALLED $645.00 

• Tape Drives • Cable 
• Cassello Drives • Wlre 
• Power Supplies 12V 15A. 12V25A, 
5V35A 01hers, • Displays 
• Cabinet s • XFMRS • Heal 
Sinks • Printers • Components 
Many o ther items 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
130 Northeastern Blvd . 
Nashua. NH 03062 

Phone orders accepted using 
VISA or MC 

Call Toll Free 1-800 -258·1036 

Circle 231 on Inquiry card. 

Acoustic Coupler Sale 
- I Yr Worranly 

(RTN lo Faclory) 
, · Lotesl Technology 

(Phase Lack Loop) 
• Up lo 300 Baud 

. EIA and/or 20 MIL 
Technology Design 300 

S145ea: 
· Texas Res1den1s Add 5'11 Soles Tax 

Please Rush. Ctv_ T0300 Coupler 

To: 

zip codeD Check Enclosed 
Master Charge No -------
~so No. _ _ _ _ _______ 

Exp.Date_ __________ 
S1gno1ure _ __________ 

Mail lo: 
TBI 11332 Mothis Ave./Suite 109 
Dallas. Texas 75229 1214-247-1053 

Circle 234 on Inquiry card. 

1111 

lllEllTIRI 


. ... . .. With This Ad .. .. . .. 

HAZELTINE 1420 .. . .••.••• $780 

CENTRONICS 779 W/TRACTOR $969 

NEC SPINWRITER • • . • • • • • $2250 


.. . . .. Get the Catalog ...... 

& 


Our Low Prices 
mDATA PRODUCTS 
M AINTENANCE CORP.1-·····..1


9460 Telstar Avenue 12131 573·5991 

El Monte, CA 91731 17141 994·4180 


Circle 237 on Inquiry card. 



Call For 

DEALER 


In Your Area
IS READY • • • 
Z-80 CPU 

11 (_ •.c ~ , , .... ' 

~l~ : ~ . ' 1 •' ~0;
' I .· •• . ·I ll~I 

I I 

. ._ I 1r 

Two serial ports, three par
allel ports. 2/4 MHz, on 
board Prom Monitor Phan
tC1ms. (Less cable and Mon
itor). A & T $325.00 

FLOPPYS 

DOUBLE/SINGLE 
DISK CONTROLLER 

Two stage pnase lock loop 
circuitry for greatest relia
bi li ty, data transfer at maxi
mum rate . Transparent den
sity selection. 8" or 5" op
eration 2 or 4 MH Z (Some 
restrictions on OMA). 

OMA  $425.00 
STD.  $385.00 

TELEVIDEO 912 

16K, 32K 
STATIC RAM 

Wor lds most reliable mem
ory, respon ds to extended 
address lines Al6, Al7, 
coo l running, fast. 
16K-$395.00 32K·$650.00 

TELEVIDEO 920 

32K, 48K, 64K 
DYNAMIC RAM 

, - ......... .. 
·· ~ ·- 1111 1111 
~ ,,. ~ •\ I I I I I I I I 

r • ~ • • 11 11 I I U0 

' \~'=-:~'* ~ 

Basic dynamic board tested 
to run at 4MHZ with our 
Z-80 board. 41 16 chips at 
200 nanosecond speed in
sures most rel iable data sto· 
rage. Double density and 
OMA compatible. 
32K·$580.00 48K·$640 .00 

64K·$750.00 

WINCHESTER/SHUGART 
SA 1000 

32K, 48K, 64K 
ERROR DETECTING 
Cromenco/ Alfa Micr o 

State of the art develop 
ment. Parity generation and 
error detection. Compatible 
with 16 bit CPU designs. 
16K bank, select under soft· 
ware contro l. 4MHZ Z-80, 
8086, Cromenco, Alpha Ml· 
cro compatible. 
32K·$650.00 48K$725.00 

64K-$850.00 

WINCHESTER/CENTURY 
DATA SYSTEM 
(Hunter Shown) 

. $550 .00 

.$525.00 

. $350.00 

80 x 24-Lower case des
cenders . Teletype or type
writer keyboard 110/220 

Simi lar to TV 912 but has 
programmab le runctions 

5 megs now expandable t o 
10, works alongside floppy 

20 megs expandable to 
40  Marksman series. plugs 

(Double Sided) VAC. 50 to 19 .2K Baud Keys across top. Excellent disk dri ve for expanded Into o u r CPU pa rall el port 

8 " CDC • •..... $67 5.00 Hex en try pad . Similar to 
SO ROC but better looking 

for WORDSTAR Text Edi · 
ting. 

storage. Use with controller 
below. 

or MP/M board drive, cabi 
net, power supply, 2 .0 Bios. 

8" Rem ex ..... $645.00 with NO F AN NOISE $1950.00 $4850.00 

FLOPPY DISKS MP 1/0 TIMER 80 x 24 VIDEO WINCHESTER/FLOPPY SOFTWARE/ 

DYS AN Quality 

COMING 
SOON 

.... •' ~ ~ . 

·!'. . - . -· ._. 

mi Iii• • • ' . 
. I ." - - .•.-

INTERFACE 

COMING 
SOON 

CABLES/PROMS 

CP/M®2 .2 •.•. 

MP/M.•.... 
2708 Monitor • 

2716 Monitor .•• $ 

Disk 50 Pin . . $ 
8" ssso ...................$4.25 Keyboard Input, Z-80 Pro · Allows mixing of Shugart RS-232 . . • . . $ 
8 " SSOD ............... ...$5 .50 

8"DSDD ...... .. . .. .. .. ..$7.60 

cessor, on board RAM 
makes this a non-memory 
mapped substllUte for a 

Winchester and floppy 
drives on same cable when 
u sed with DP-OSK. Sup· 

CPU to Back . . $ 

Disk DC • . .$ 

5" SSOD .. . ........ ......$4. 10 terminal when mated with 
a Keyboard. 

plied witb software Bios 
for MP/ M ®and 2.0 

Disk AC . . .$ 

•INCLUDES 
S-100• Twin Verticle Drive • Detachable Drive MODULEMounting, Fits Shugart, Plattorm 
SHOWN ATSiemans, Etc. • 12-Slot Motherboard, RIGHT.• Key-Lock Switch Fully Terminated 

• Detachable 
LESS DRIVES $849.00Power/Mother Module INTRODUCTORY SPECIAL 

West: 

DELTA PRODUCTS 
15392 Assembly Lane, Unit A 
Huntington Beach , CA 92649 

TELEPHONE: (714) 898-1492 

Circle 239 on inquiry card. 

®TM D igital Research 
!!!!.ll!!!!!.19.!!!1!!!111!!1~9!!!!!'1:!11 

• 30Aof +8V 
6A of ±16V 

• Disc Power Supply 
6Aof + 24V 
5A of + 5V 
1A of -5V 

• 220V or 110V AC 
50 or 60 Cycle Operation 

• Connectors Supplied 
For Up To 4 Drives 

• OPTIONAL Fans Mount 

Neatly On 1Side For 

Forced Air Cooling 
 $249.00 

INTRODUCTORY SPECIAL 

East: 

DELTA PRODUCTS 
11 Edison Drive 
New Lennox, IL 60451 
TELEPHONE: (815) 485-9072 

TELEX: 681-367 DELTMAR HTBH 




Circle 240 on Inquiry card. 

6502 7.45 10 @ 6.95 50 @ 6.55 100 @ 6.15 Commodore CBM Centronlcs 737 Proportional Spacing Printer SB45 
6502A 8.40 10 @ 7.95 50 @ 7.35 100 @ 6.90 PET SPECIALS NEC Spinwriter-parallel 2450 
6520 PIA 5.15 10 @ 4.90 50 @ 4.45 100 @ 4.15 -Up to $235 free 
6522 VIA 7.15 10 @ 6.95 50 @ 6.45 100 @ 6.00 
6532 7.90 10 @ 7.40 50 @ 7.00 100 @ 6.60 
2114-L450 4.75 20 @ 4.45 100 @ 4.15 
2114-L300 5.95 20 @ 5.45 100 @ 5.10 
2716 EPAOM 21 .00 5 @ 19.00 10 @ 17.00 
4116-200 ns RAM 7.00 8 @ 6.25 
6550 RAM (PET 8K) 12.70 

fv~ merchandise 
~ with purchase of one of 

(( following CBM-PET 
items: FREE 

8032 32K-80 column CAT 51795 235 
8016 16K-80 column CRT 1495 205 
6050 Dual Disk Drive-950.000 bytes 1695 220 
CBM Modem-IEEE lnler1ace 395 50 

SYM-1 S209 with 4K RAM S 238 
SYM BAS-1 BASIC in ROM 85 
SYM RAE-1/2 Assembler in ROM 65 
MOT 1000 Synertek Development System 1345 
KTM-2/60 Synertek Video Board 349 
KIM-1 (add $34 for power supply) 159 
Seawell Motherboard-4K RAM t95 

21L02 .90 CBM Voice Synthesizer 395 50 Seawell 16K Static RAM-KIM, SYM. AIM 320 
S-100 Wire Wrap 2.85 10 @ 2.65 SN full size graphics keyboard 795 100 S-1 00 Static RAM kit SALE 196 
s-100 Solder Tail 2.35 to @ 2.15 16N lull size graphics keyboard 995 135 Leedex Video 100 12" Monitor 129 

CASSETTES-AGFA PE-611 PREMIUM 
32N full size graphics keyboard 1295 170 
168 lull size business keyboard 995 135 

Zenith Z19 Terminal (factory asm.) 770 

High oulpul. low noise. 5 screw housing, labels. 
C-10 10/5.65 50/25.00 100/48.00 
C-20 10/6.45 50/29.50 100/57.00 
C-30 10/7.30 50/34.00 100/66.00 
All olher lengths available. Write for price list. 

328 full size business keyboard 1295 170 
2040 Dual Disk Drive-343.000 bytes 1295 170 
2022 Tractor Feed Printer 795 100 
2023 Pressure Feed Printer 695 90 
C2N External Cassette Deck 95 12 
Used BK PETs (limiled quantities) 495 --------- --- ·-·· 

KL-4M Four Voice Music Board lor PET 
Visible Music Monitor (4 VOice) lor PET 
SPECIAL KL-4M wilh Visible Music Monitor 

534.90 
29.90 
59.90 

MICAOTHELLO for PET by Miehael Alley S9.95 

DISKS 
(write for quantity prices) 

SCOTCH 8" Disks 
SCOTCH 5.25" Disks 

II
10/$31.00 
10/ 31.50 

...·---·~----···--· 
**** EDUCATIONAL DISCOUNTS**** 

Buy 2 computers, get 1 FREE 
CBM Full Size Graphics Keyboard $ 74 
CBM Word Pro Hor BK PET 25 
CBM WordPro 11 -16 or 32K, 2040. Prinler 88 
CBM WordPro lll-32K, 2040, Plinter 178 

Machine language version-you can't win at Level 5. 

PAPER MATE60 Command PET Word Processor $29.95 
Full-featured version by Michael Ailey 

II Products 15% OFF 

Verbatim 5.25" Disks 
Diskette Storage Pages 
Disk library Cases 

10/ 24.50 
10/ 3.95 

8" - 2.95 5" - 2. 15 

--~-~·-H· -----•H• O•--·---~·--·-----------; ~ 

VISICALC for PET (CBM/Persunal Sollware) $128 
CBM Assembler/Editor (diskl 89 
CBM General Ledger, NP, NA NEW' 270 

All Book and Software Prices are Discounted 
PET Personal Computet Guide (Osborne) 512.75 
PET and the IEEE488 Bus (Osborne) 12.75 

BASF 5.25" Disks 10/ 28.00 6502 Assembly Language (Osborne) 9.45 
BASF 8" Disks 10/ 29.00 

ATARI-INTRODUCTORY SPECIAL 

Programmers Toolkit-PET ROM Utililies 
PET Spacemaker Switch 
Dusi Cover for PET 
IEEE-Parallel Printer lnlerface for PET 

5 44.90 
22.90 
7.90 

79.00 

Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
Programming a Microcomputer: 6502 7.75 

Atari 400, Atari 800. all Atari Modules 20% OFF IEEE-RS232 Printer Interface !or PET 149.00 6502 Software Bookbook (Scelbi) 9.45 

115 E Stum Road WRITE FOR CATALOGA 8 C f 
. p 215 699 5826 ompu ers AddS1 perorderlorsh1pp1ng We pay balance

Montgomeryv1lle. PA 18936 - - of UPS sur1ace charges on all prepaid orders 

~ :I CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 2114 's. 
PCBD ............. $27.95 Kit 450 NSEC .. ..$249 .95 
PT-1 PROTO BOARD. Over 2,600 holes 4"' regula
rors. All S-100 buss lunclions labeled, gold fingers. 
PCBD ..... ........ ........... ............................ ... S26.95 

PT· 2 PROTO BOARO. Similar to PT-1 excep t set
up 10 handle solder tall sockets. PCBD ... S26.95 

CCS MAIN FRAME. Kit (S-100) ................... $339.95 

APPLE EXTENDER. Kit ........ .. ..................... $22.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490 . Kil ..................................... .. ......$275.00 

ARITHMET IC PROCESSOR FOR APPLE 7811 A. 
Kit ........... ......... ............................ ............... ...$350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit .................- ........ ........................ $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A . Kil ....... ................. ... ......................... $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSiil 
PB· 1 2708 & 2716 Programming Board with pro
visions lor 4K or BK EPROM . No externa l supplies 
required . Textool sockets. Kit.. .. .................$129.95 

CB-IA 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/ rest Vec!o r Jump Parallel 
porl with status . Kit ....$1 29.95 PCBD ... .. .$27.95 

VB-3 80 x 55 VIDEO BOARD. Graphics Included. 
2 MHZ ............ $294.95 4 MHZ ............ $329.95 
10-4 Two serial 1/ 0 ports wilh lull handshak ing 
20/60 ma currenl loop : Two parallel II O ports. 
Kit ................$130.00 PCBD ............... $27.95 

VB-18 64 x 16 video board , upper lower case Greek 
composlle and parallel video with sol!ware, S-100. 
Kif .........$125.00 PCBD ........... .. $27 .95 

CB-2 Z80 CPU BOARO. Kit ........ .. ..............$185.95 

AID APPL E SERIAL/ PARALLEL .. . .. .. $125.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

( Wml');nc. WAMECO INC. 
FOC·1 FLOPPY CONTROLLER BOARO will drive 
shugarl. pertek , remic 5•• & 8" drives up 10 8 drives, 
on board PROM wi th power boot up, wi ll operale 
with CPM 1• (nol Included) . PCBO ... ............$42.95 

FPB-1 Front Panel. IMSAI size, hex dis plays. Byte , 
or Instruction single step. PCBO ............ ...$47 .50 

MEM-1 A BK x B ful ly buffered, S-100, uses 2102 
typ e rams. PCB D .. ........... ......................... ....... S25.95 

QM-12 MOTHER BOARD, 13 slol. terminated, S-100 
board only ..... ............................................... $38.95 

CPU·1 BOBOA Processor board S-100 with B level 
veclor Interrupt. PCBD ............................... $27.95 

RTC-1 Realtlme clock board . Two Independent in
terrupls. Software programmable. PCBD .... $24.95 

EPM-1 1702A 4K Eprom card. PCBD .......$25.95 

EPM-2 2708 / 271 6 16K/ 32K EPROM CARD. 
PCBD ...... ...... ....... ... .. .......... ... . . .. .. ..... $25.95 

CM·9 MOTHER BOARD. Shorr Version or OM-12. 
9 Slols. PCBO .. .......... .. . .............. . . . .... . $32.95 

MEM-2 16K x 8 Fully Bullered 2114 Board. 
PCBD ..... . ... .. ...... ... . ........ . .. .. .. $27.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBO ............. .... ................ ..... ........... ....... $27 .95 
108-1 SER IAL AND PARALLEL INTERFACE. 
2 parallel . one serial and cas sette. 
PCBD .... .. .............. .... ............... .. .................... $27.95 

2708 ........S 9.49 21 14L 450 NSEC . S5 .99 
2716. .. ...... $35.95 2114L 200 NSEC .... $6.99 

AUG. SPECIAL SALE 
ON PREPAID ORDERS 

(Ch 11 rgl! cards no! Included on th is orterl 

WAMECO BARE PCBD SALE. 10% OFF THE 
PRICE OF WAMEGO PCBD WHEN 5 OR 
MORE ARE PURCHASED. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 wllh MIKOS =7 16K ram 
with l211 4 450 NSEC ..................... ............$249.95 
MEM-2 with MIKOS =13 16K ram 
with L2114 250 NSEC .. .. ....................... . .$279.95 

CPU-1 with MIKOS =2 SOBOA CPU ............$ 94.95 
QM-12 wllh MIKOS =4 13 slol molher 
board ........................ ... .......... ..... .. .. .................S 95.95 
RTC-1 wllh MIKOS =5 real lime clock ......S 59.95 
EMP·1 wi th MIKOS =10 4K 1702 less 
EPROMS .....................................................S 49.95 
EPM-2 with MIKOS =11 t6-32K EPRO MS 
less EPROMS .............. ......... .. ... ... .. .... ... ..$ 59.95 
QM-9 with MIKOS =12 9 stol molher 
board .........._............................................S 89.95 
FPB-1 wilh MIKOS =14 all parls 
lor Iron! panel .......... ............................ $144 .95 

MIKOS PARTS ASSO RT MENTS ARE All FACTORY MAAKEO 
PAR TS, K ITS INCLUDE AL L PARTS LIS TE D AS REQUIRED 
FOR TH E COMPLETE K IT LE SS PA RTS LIST EO. All SOCK
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 

(415) 726-7593 
P. O. Box 955 • El Granada, CA 94018 

Please send ror IC, Xis1or and Compu!er parts list 

VISA or MASTCRCHAACC. Sen d 11 ccount numbe r , inl(!rbank num· 
btr , tkpir 21 lion date and sign you r orde r. Appro• . po1t Br.e wUI 
be added_ Chetlt or l't'oney order wlll Ot sent pos l pa id In U.S. 
U you are not oil te itul ilt cui. tom er, pleas e us.I! charge, ca.shi er 's 
c. hec lt at po~ta l money ord er. Ol herwl~e there will be a two
we elt del11 y for cneo:s to clt ar_ C.1111 . residents add 6% tu . 
Money biltk 30·day cuiuiln lee_ We c.1nn o1 ac cep1 ret urned IC ' ~ 

that h.t 'i ll! been solde1ed 10. Price1 subjec. I to chang e withoul 
not ice . $ 10 minimum otdtr . SL50 strtl te cb1ru an orders 
l lSS th an $10.00. 

278 llYTE Augusi 1980 Circle 241 on Inquiry card. 



WE WILL NOT BE UNDERSOLD 

16K MEMORY UPGRADE KITS $54 

for TRS-80" , Apple II , Sorcerer (specify) 

PRINTERS NEC Splnwrlter 
Letter Quality High Speed Printer 
Includes TRS-80" interface software, qu ick 
change print fonts, 55 cps, bidirect ional , 
high resolution plotting, graphing, propor
tional spacing $2689 

With Tractor Feed $2889 

DIABLO 1650 R.0. $2890 
779 CENTRONICS TRACTOR FEED PRINTER 

Same as Radio Shack line printer I 
737 CENTRONICS FRICTION &PIN FEED PRINTER 

9 x 7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER 

7 x 7 matrix Same as Rad io Shack line printer II 
P1 CENTRONICS PRINTER 

Same as Radio Shack quick printer 
PAPER TIGER (IP440) 

Includes 2K buffer and graphics option 
Tl-810 Faster than Radio Shack line printer Ill 

Parallel and serial w/TRS-80" interface software 
with upper and lower case and paper tray 

OKIDATA Mlcrollne 80 Frict ion and pin feed 
Tractor Feed, frict ion, and pin feed 

EATON LRC 7000 + 64 columns, plain paper 
ANADEX DP-9500 

CAT MODEM Originate and answer same as 
Radio Shack Telephone Interface II 

LEEDEX MONITOR Video 100 

KSR $3285 
$969 

$839 

$639 

$269 

$939 

$1575 
$1665 

$559 
$679 
$349 

$1389 

$148 

$129 

SOFTWARE FOR THE TRS-80* r:::.t::"-:,,/~,:,~·' 

CCI-INVESTMENT PORTFOllO MANAGER Th,. os 
wtta1 1nves1ors have beeti wa~u"'!il ror! This powerful 
program was ClevelOp@(t 0y security anaivsts woi1<ing 

~~L~~;~~~ ~lin~s~e~~~07$i£:,:S:t8;. 
!he other. Stcwe and reporl data; Review your p<>f'Uollo; 

::;.iv~:: ~~~e ;,11~~~..::!ue. gain. a~1~r:~~ 
INTEl UGENT TERMINAl SYSTEM ST·80~11 BY 
LANCE MIKLUS: Enables a TRS·8Cr to act as 11 dlal 
up tmmlnat on any slandard time sho1ing network. 
Pro... •des a TRS·OO· with con1101 key. ESC Key. 
Aopeal Key, Rub Oul Key. Break Key, full upper and 
rower case suppor1. selectable printer oulpul ano 
program se1ec1able transmission rates S13tlS10 

~o~~:.~~~~~:S~~r:~~:vv~~'~"~~~erife~~ 
~~= !~~::'~0e"~,~~ 1~~~re~~~c;::':rte8::.a«C:~~i 
the value in any fle fd : and print recOfdS ano labels In 
any de:s11&a sequence or from )us1 a pall ol a me. 
ReQulfeS 32K TRS·BO and one dnve. S7•..9SIS10 

CSA·MAILIS1 SYSTEM: Creates, mam1ams and efli· 

~~~~ ~:~~z:OO i~~d~:f n~~1:Ja,:: ~~!:Sh~~ 
ba mainta in~ on a slngle de.nslty mlni· fk>pcy. and are 
manlpuliji.ted dlreclly by recOC'd numbef (dlrecl access 
rt lo method}, Sor ts can be per10Jmed, name + aderOS$ 
comblnalions can bO coded. LJsling·directories and 
lnbols can be prlnled. A conversion facili ty is prOYlded 
10 convert most sequentlal name. aOdtess file lormals 
lnlo direct ReQu1re.s 32K TRS·80 and one drive. 

S49.95J$10 

S & M SYSTEMS 

l
INSEO·&O' • : Indexed Sequential Access Me1nod 
lSAM) fOf tl'le TRS·BO MOOQI I A mu~n fOf an)'one wril, 
ng busirtess programs. EUrmnale wasted disk space 
lrom direct record p1oces~ing. Split secol\CI access 10 
eny record. Acces.s dala records ln~te.ntly via a. lpha/ 
numeric "key" eg. Pa.fl NR. zlp code or sequent ially in 
ascending key seQueflCe. Add/modify recoid.s in any 
<>«M!r. Acces! up lo three Illes per ~ogram- Flies 
may be sptead over mulliple disks. Machfne language 

r~~:v~~gd::~ ,ri~'1~~~e~~r:;m~~m~:.~,~~ 
FUllY INTERACTIVE ACCOUNTING PACKAGE: 
J$AM (INSE0 ·80J based. ln<:lud&S Gernu111 Lodger, 

~~~t~u~:y~as~~~Ai:-1$0~~~~:~~~: ~~t0~i 
users optlOtl. Based on OsborM accounUng me!t\Od. 
Requires 32K, TRS-80. 2 or J d1lves. NIA CA. 

Gooonol loclgo< $991$ tO 
Accounts-obi• $991$10 
Accounts Pay- $991S10 
P1ynijl stll/S10 

Osborne books: R1xfd ais addUkmal documen1a t1on 
.S20ea 

INVENTORY Requlres32K. TFIS·80, I dn"' S12SIS10 
INSORT·IO: Callable fOC'm BASIC vta USA. Softs " Ran· 
ctom'" Disk Files. " OJsk" to ··etsk" sorl llmos - 350 
recOlds ln 35 secs. 1000 records in 6 minutes, 3500 
roc<XdS in 12 minutes. Mat,.lne language procC!!sslng. 

~ll~OB~~~~r:,;~:~~~~~~~S.Ulillty to 
S49.95/$10 

FlOPPY SAVER: Pro4ectlon fOI cenler hOfes o' 5V. .. 

~ci,::1~~?."'t~~oor;~~;.:;1r~~~1~~";
foo;ing rings, ln$1alfaUon tOOIS and rinos for 25 
diskelles. S1US 

Re ..c>rdersof rlngsonty: S 7.95 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 

lheCPUSHOP 

TO ORDER CALL TOLL FREE 1-800-343-6522 

Massachusetts residents call (617) 242-3361 

For detailed technical information, call 617/242-3361 

Hours: 10AM-6PM (EST) M-F(Sat. till 5) 

"TRS-80 is aTandy Corporation Trademark 

DISK DRIVES $314 
More capacity than Radio Shack 35 Track (80 K 
Bytes) drives. Fully assembled and tested . 
Ready to plug-in and run the moment you 
receive it. Can be Intermixed with each other 
and Radio Shack drive oo same cable. TRS-80° 
compatible silver enclosure. 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 
FOR TRS-80* 
CCl -100 
CCl -200 

5 '/• ", 40 Track (102K Bytes) for Model I 
5v. ", 77 Track (197K Bytes) for Model I 

$314 
$549 

CCl -800 8" Drive for Model II (112 Meg Bytes) $795 
For Zenith Z89 
CCl-189 5v. ", 40 Track (102K Bytes) add-on drive $394 
Z-87 Dual 5 11• " add-on drive system $995 
DISKETTES  Box of 10 (5 1/. ")- with plastic library case $24.95 

8 " double density for Model II (box of 10) $36.49 

COMPLETE SYSTEMS 
TRS-eo· LEVEL 11·16K with keypad $719 
TRS·80* Expansion Interface $269 
ZENITH Z89, 48K all-in-one computer $2595 
ZENITH Z19 $740 
TELEVIDEO 9128 $745 9208 $769 

ATARI 400 $489 ATARI 800 $799 Tl 99/4 $894 

MATTEL INTELLIVISION 
NORTH STAR Horizon 1 32K, Double Density 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 
CP/M for Model I, Zenith $145 • for Model II , Altos 
NEWDOS Plus - with over 200 modifications 35track 

and corrections to TRS·DOS 40 or 70 Track 

CP/M BASED SOFTWARE for 

$249 
$2129 

s 8.95 
$169.00 
s 89.00 
s 99.00 

Zenith, Altos, Radio Shack, Apple ';',;,.,r;:,,~,/~.-:." 

CCl-TElNET VERSION 5: A communieation Package 
which enables mlcrocomJ)4Jler users to communlca1e 

~:~s~~te~re ~~~s,;:e ~t~~,:;:~n~~ 
appUcatlon!ll wttere communScatloo between com
putltl'S Is neces5aly. Powerfut termlnal mocte enabling 
uS«H 10 s.avo all dala lrom a session on djsk, Com
plelefy C?IM compaUble. Mutttpte communlcallon 
prol~s supported. Able to transfet mes In bOth 
dlrecllons wlthoul prot~ where I.he other machine 
ctoes not t1uPr>Ofl any prol~. Extensive ON· 
SCREEN ""'P· Source code p<O\'ided. S148/S15 

MICROPRO-WOAD·STAR: Menu drMtn vlsual word 
processing sys1em lc11 use with standard lem"unals. 
Text rorma.nlng pertonneaon scrMn. Facllllles lor Utxl 
paginate.~ number. ju.silty. center and underscore. 

~S:::n~S:=~&t~~itt~~ ::~:l~=i"=I~ 
a.nd replac.e. Reid/Wri te 10 olher tex1 li1es. block 
move. etc. Requites CRT tenninal with addressablfl 
cursorpo.siUonlrtog $399 1MO 

BOS 'C' COMPILER: Supports mosl leaturus ol lBn· 

ru~~~~~i!~~cMtrt~·~~~;,· ~=n~ 
compllet, rinker. llbra.ry manager; sampkl source mos 
lnctudo games. a temlil\lll emulator wilh disk IJO plus 
the soorce !Of many standard llbrary luncllons; BOS C 
Usof's Guido: Bock - Tho C ProgrMVOlng l..ang\Jage by
Dennis Ritchie and Brian t<ernlgham. Requ ires at least 
24K o l RAM $1251S20 

CONFKIURABlE BUSINESS SYSTEM BY OMA: C8S 
Is a data ~1 system that allows 1rue 1rans
acllon processing. Custom acoounling syslems for 
payabkts,. receivables, ln-..!nlory con1rol, orduf ootry, 
and general '8dQet" can be set up wlthoul usir.g Bn)' pro
gramming languages. CBS can be used 10 <Jefir-e an 
appllcalion such as an Inventory control syslem by 
specifying master files to describe tho lnYOntory, cus
1omer and vendor fi les. Transaction 111ns can thon b& 
used to describe aclMUes such as putt:hases and 
sales. An elrttt!mely easy·to-use data &ntty program Is 
used to enter tnrormauon about customers.. venctors. 
Inventory. sales and purchases. A l ter dala entry ls com
P*ete. an update program can ptOCeSS !ho lra!'ISactlons 
against the vatk>us master flies, updating accounl 
balances and lrwontoty quanUties. The .system leaturos 
a screen menu generator and a cornJ)fohensrve re.oor1 
generator whlen cai be used to produce in'IOices. pur· 
cl\aSe Ofdef'S, re-ordef reports. malling tabe~s or olhef 
Sl"'Cial reporls specific 10 '"" appllcalion. Good clocu
mentatJOtl and a. demonstration ~ntory syslnm sup. 

:,~u=':n:~~ 48K memory.Ooes not,,~; 

5 Dexter Row, Dept. B8M 
Charlestown, Massachusetts 02129 

Massachusetts residents add 
5% sales tax 

Quanti ties on some items are limited 
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THE leading edge of''State of the art'' 
technology for the 
Heath®H8 the DG-80 Z80 CPU! 

DG-80 CPU MANUAL: ONLY $25 

16K CHIP SETS (8-4116 Type Dynamic RAMS) for 
DG-320 ,Apple®, TRS-80 , H88/8918 , and Pet 
(Tested) ... .. ................. . .. . . S 64-00 
32K/OG-32D .... . ... . . . .... . . . .... . $479.00 
HALF POPULATED 16K/DG-32D .•... . .. $415.00 
Documentation only (DG-320) ....... . . S 12.00 
Heath. HB, TRS·BO, Apple, Mostek & Pel are Registered Trademarks. 

FEATURES 
• Compatible with Heath'~ HB hardware and software 
• ZBO CPU - Enhanced instruction set 
• Provisions for up to BK ROM/EPROM and/or 4K RAM 
• Jump-On-Reset to any 1 K boundary 
• Operational up to 4 MHz (2.04B MHz standard) 
• DIP switch selectable wait states for any or all BK blocks of memory 
• All ZBO interrupt response modes available 
• Interrupt Acknowledge and Dynamic Memory Refresh signals avail

able on bus 
• Frequently selected options by DIP switch or solderless jumper 
• Machined contact gold sockets for ROM/EPROM. RAM 
• Includes many advanced features for future expansion 
• Assembled , tested and guaranteed 
• Extensive operations manual and zao PROGRAMMING MANUAL 

The DG-60 Z60 CPU is the "State of the art '" CPU for the Heath-& HB. The power of 
aZ60, coupled with the flexibility designed into every DG-60, lets your imagina
tion set the limits in possible applications with this board. 

The OG-80 Z60 CPU maintains compatibility of your current system hardware 
and software but provides features and flexibility for future expansion. Some of 
the advanced features Include on -board RAM, ROM, and EPROM capability, 
jump-on-reset to any 1K boundary, and operational speeds up to 4 MHz. The 
DG-60 affords the user asuperior atternative to the 8060A. 

Write or call for complete product information. 

Ordllrlng lntormallon: ProdtJds listed available lrom D·G Eledronic Develop· 
menls Co., P.O.Box 1124. 1827 Sooth Armstrong, Denison, Tx. 75020.~ELECTRONIC Ched<. Money Order. VISA or Master Charge accepted. Phone orders 
(charge only) call (214) 465·7805. No coo·s. Freight prepaid. Altow 3a •1::1 DEVELOPMENTS CO. 	 weeks lor personal checks to clear. Texas residents add 5,.. Foreign 
orders add 30%. 

TRS-80's 
DISCOUNTS of l 0% . 15 % and More 

available . 

WE PAY Domestic U.P.S. shipping and 
insurance on minimum orders . 

NO TAXES are collected on out-of-state 
shipments . 

TOLL FREE Order Number 800 / 531-7466 . 

OPEN 8:00 a.m . to 6 :00 p.m .. Central 
Time , Monday through Friday ; 
9:00 a .m . to 6:00 p.m. , Saturday . 

A U T H O R I Z ED SA.LES CEN TER 

1117 CONWAY MISSION, TEXAS 78572 
TOLL FREE ORDER NUMBER 800/531 -7466 

• TEXAS AND PRINCIPAL TELEPHONE NUMBER 512/581 -2765 
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Here's what you get: 


Ohio Scientific Superboard II 
The first complete computer system on a board! Includes 
keyboard, video interface and audio cassette interface. BK 
BASIC-in-ROM, 4K RAM . 
Requires power supply of + 5V @ 3 amps .... . ....... . . . $299 


"We heartily recommend Superboard II for the 
beginner who wants to get into microcomputers 
with a minimum cost. A real computer with full 
expandability.'' 
-POPULAR ELECTRONICS, MARCH, 1979 
"The Superboard II is an excellent choice for the 
personal computer enthusiast on a budget." 
-BYTE, MAY, 1979 

Buy OHIO SCIENTIFIC's 610 Expander Board and 
get $99 off reg. $299 price of mini-floppy disk drive 
[including connector cable). ONLY $200. 

610 Expander Board 
For use with Superboard II and Challenger 1 P. BK static RAM 

expandable to 24K or 32K system total. Accepts up to two 

mini-floppy disk drives . 

Requires+ 5V@4.5amps ...... . ................ .. . . 


Mini-Floppy Disk Drive 
Includes Ohio Scientific's PICO DOS software and connector 

cable. Compatible with 610 Expander Board. 

Requires + 12V @ 1.5 amps and + 5V@ 0. 7 amps. 


Reg. 5299 ......................... . .... SALE! $200 


TOTAL$797 

4KP 4K RAM chip set S 79 
PS003 Mini-floppy power supply 

each S 29 
PS005 5V 4 .5 amp open frame 
power supply S 35 
SAMS manual C1 P/Superboard II S 8 
SAMS manual C4P S 16 
OS-650 V3.2 Disk Operating System 
with 9-digit extended BASIC, random 
access from sequential files S 49 
C4P computer BK RAM expandable 
to 32K RAM S 750 
C4P MF computer Mini-floppy, 
24K RAM $1795 
CSP computer BK RAM expandable 
to 32K and dual B-inch floppies S 950 
CSP DF computer 32K RAM 
expandable to 48K, dual B-inch 
floppies 52895 

NEW! SAMS manual for the 
Challenger Ill Series S 40 

Attention Superboard II and C1 P owners: 
You can still take advantage of our summer sale. Purchase the 610 
Expander Board for the regular price and get $99 off on the mini-floppy 
and cable. 
Step up to mini-floppy operation for only 5498. 

COMING SOON! Color Video Adaptor for Superboard II and C1 P! 

Freight Policies 
All orders ct $100 or more are shipped 
freight prepaid . Orders of less than $1 00 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5 .5% Sales Tax . 

Guaranteed Shi~ment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 4B hours upon receipt of your order. 
Our failure to ehip within 48 houre 
entitles you to 535 of software, FREE. 

To Order: 
Or to get our free catalog 

CALL 1-800-321-5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216] 464-8047. 
Or write, including your check or money 
order, to the address listed below. 

Hours: 
~ fiiiiiiiihl Call Monday thru Friday
L.::.J ~ 8 :00 AM to 5 :00 PM E.O.T. 
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--NEW & IN STOCK--..... 
77 TRACK 
DISK DRIVES $599. DD 

C-ITOH™ STARWRITER s2195.oo 
(DAISY WHEEL PRINTER) 

SUPERBRAIN™ - COMPUSi"AR™ 
300 - K DISI< STORAGE .. K SZ995 .00 

10 Muell DlikettH FREE W:ITif EVERY UNIT 

TRS-80™ 64 K MODEL II $3626.00 
IN STOCK IMMEDIATE DELIVERY 

,___ORDER NOW (1) 800 345·8102 -

MODEL II DISK DRIVES 
• I drive, •i119le encloaure S l!lt.00 
• I drive, multiple enclosure St089,50 
• addlllonal drlvea lor multi le enclosure S S.0.00 

MODEL I DISK DRIVES PERTEC 40 TRK $340.00 
5159.00 leH than Radio St.ck 

EXPANSION INTERFACES 
o K $278.10 I& K S37&.10 32 K 1474.10 

LISI Our Price 
TRS ·80 4K Level II $619 .00 S 575.70 
TRS·80 16K Level 11 $849.00 S 789.60 
Telephone Modem $199.00 S 185.10 
RS 232 S 92.10 

NEC 5510 (In Stock) 
Cenlronlcs 730 
Centronlcs 737 
Centronlcs 779 Sale 

VR DATA m HENDERSON BOULEVARD 
FOLCROFT INDUSTRIAL PARK 
FOLCROFT. PA 19032 
Our Pri ces Are For Cash 

Our Price
'2950.oo s 195.00 
s 950.00 
1115.00. 

z:•ORDER 1·800-345-8102 
NOW J215) 461 -5300 Payment T.erms. Call For Other Terms. 

V R DATA'S TRS-80™ 
SWEEPSTAKES 

Celebrating V. R. DATA's 8th Anniversary 

OVER $1700.00 in PRIZES 
GRAND PRIZE-16 K Lii TRS-80 
TWO SECOND PRIZES • DISK DRIVES 

FOU ATHIRD PRIZES - •so.00 
GIFT -cERt1F1cA1u 

SWEEPSTAKES RULES 
1. ALL ENTRIES MUST BE SUBMITTED ON 

ORIGINAL ENTRY BLAN~. 
2, ONE ENTRY PER PERSON. 
3. WINNERS SELECTED BY RANDOM DRAWING, 

NOTIFIED BY MAIL. 
4. ENTRIES MUST BE RECEIVED BY 10/3 l / 80. 
5. VOID WHERE PROHIBITED BY L,A.W, 

NO PURCHASE NECESS,A;RY. 

MAIL NOW TO ENTER V. R. DATA'S SWEEPSTAKES 

NAME............ .. . . ...................... . ... .... .. . . . ..... . · •••· 
ADDRESS . . . . . .. .. ..... . .... ... . .... .. ... . ....... . ... . . . .. .. ...... . 
CITY ..... . .. . ... . . .. .......... . . . STATE • . .... . .. ... .ZIP ....•• . •.. .. 
TELEPHONE..•• . . . .. •. . .. • •.. • .. . .. • OCCUPATION .... .... . .. . . . .. . . 
COMPUTER EQU IPMENT OWNED . .. .... . ... .. . . ......... .. .. ....... . 

INTENDED USE. ..... ., ......... ... .. .. . . .... ..... . .... .. . ·••·• ·• ··· 

B SEND FOR CATALOG D 

EPROM 
O•t1J~1 1 " 0"' 

21os s1oso 
POWER SUPPLY 

5 Volt 3 Amp 
APS 5-3• TV sync-separator circ"it 

• High -sonsit lvity 1 m V/ d iv 
l5MHi) EPROM 1., 542.50 

• Sweep- t ime magnifier 
110 limos) 

• Z-axis input (Inte ns ity 
modul•tion) 

$19.95 
(S Voll) $2990 
2716 

• / 10 ~1 13 S40 65 
2!# ... 1, $38 .8 5 

• S ign al delay lina 

• X· Y operntlon 
• Trace Rotat ion NEW 

$945.00 HICKOK 

-27002 kit .. ...... $250 38013 •ft .. . ..... 5470 $239.00 
38005 a f t .. ...... $335 
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* 15% * 
DISCOUNT 

COUPON 
Brin g this t ·o 1 ·1•0' into one of our s1ores 01 

mai l to ou r Mail Order address shown be low ancl 
receive a I :0 % 1nst·o1 ·,y 

on purchases from th is Ad of $100.00 or moro 

OUt•r EXl'lllES tt11 A111ofmd :a I. I !UlO 

NAM[ 

ADDRESS 

MAIL ORDER PORTLAND 
POltoo 2701fl ll 7tP<ll~••• 

c.,.....,,(,f\ICA90l'.)a .....11-. ('.llll •IUO 
IJl l l Ml •fllU ISOJl~5~1 

TUCSON HOUSTON 

SANTA ANA 

ATLANTA 

CULVER CITY 
, IOI~ I•' '•''"'" ii••"' 

c;R.,,• ' C'.<I~ CA 9(1J.J111 
4713.J .H~.J~..~ 

SUNNYVALE 
•51• 1 ··--" :.... ,. ...,,......,d ~>.JO~,.,-.. ,l'lg .. l ·~t ue:.,...,R. ... ..'--.Al: •111 I ........_ . l)( l10l.I "tl•Rla.. 0 A j0>~ "'--•· •I• c;" ••a. 1 

lto2'1 •11·'1.J.U 0 1)j IS79->4ft Ctl)ll :11-1100 i i.GI ~ 14 . .J.. UI 
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DIGITAL RESEARCH COMPUTERS 

(214) 271 ·3538 

32K S-100 EPROM CARD BK LOW POWER RAM KIT-S 100 BUSS 

21L02 

(450 NS RAMS!) 

USES 2716's 
ASSEMBLED & FULLY 

Blank PC Board - $34 BURNED IN ADD $35 

ASSEMBLED & TESTED 

ADD S30 Thousand s ol compuler sys lems rely on lh 1s rugged. work horse RAM 
board Designed tor error-free. N O HASSLE. syslems use 

SPECIAL: 2716 EPROM"s (450 NS) Are S19.9S EA. With Above Kit. 
Blank PC Board w / Documenlalion • S29.95 

KIT FEATURES 7 Any or all EPROM locations can be ADD 510 Low Profile Socket Sel - S1 3.50 
1 Uses +SV only 2716 (2Kx81 EPROM's disabled FOR 4 MHZ Supporl IC's (TTL & Regulalors) - $9.75 
2 Allows up to 32K o f soltware on line' 8 Double sided PC board . solder-masked. Bypass CAP's (Disc & Tanla lu ms) • S4.50 

\\)E.'J'l \ STEREO! NEWt 
S-100 SOUND COMPUTER BOARD 

Al Jasl , an S· 100 Board tnat unleashes tnc fu ll power o l two COMPLETE KIT!un bel1evnbreGenerat Instruments A YJ·8910 NMOS computer 

sound fC's Allows you under 101nl computer control to 

general an 1nhn110 number of specia l sound effects lor 
 s949s 
games or .Rny Olher program Sounds can be ca lled m BASIC, 

ASSEMBLY LANGUAGE. etc 
 (WITH DAT A MANUAL) 
KIT FEATURES: 
• TWO GI SOUND COMPUTER IC'S BLANK PC
• FOUR PARALLEL 110 PORTS ON BOARD 
• USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 
• ON BOARD PROTO TYPING AREA $31 

3. IEEE S· tOO Compaltble silk· screened 

4 Addressable as two 1ndepcnden1 16K 9 Gold plated contact lingers 

Cromemco extended or Nonhsrnr bank powered down for low power 
blocks 

seli:?CI 

10 Unselecled EPROM's au loma t1 cal ly 

11 Fully butlered and bypassed 
6 On board wa11 s1a1e circuitry 1f needed 12 Easy nnd quick to assemble 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

KIT FEATURES 
1 Aodressablo as rour separ;tle 4K Blocks 
2 ON BOARD BANK SELECT circuitry. {Cro· 
memco Stnndard'I Allows up to 512K on line' BLAN K PC BOARD W / DATA-$33 

; ~~o~~,~~64~~~bi~:~~"~~~;~TATES LOW PROF ILE SOCK ET SET-$12 

5 Doublos1ded PC Board. wnhsoldermaskand SU PPO RT IC 'S & CAPS-$19.95 
s•lk screened layout Gold plaled contac t fingers 
6 All •ddress and data hnes fu lly buffered ASSEM B L ED & TESTED-ADO 535 
7 Kie mcludes All parts .find sockels 
8 PHl~NTOM is )umpered 10 PIN 67 
9 LOW POWER under 1 5 amps TYPICAL lrom OUR #1 SELLING 
lhe • 8 Vo11 Buss 

10 Blonk PC Boord can be populated as any RAM BOARD! 
mull1ple o t 4K 

. 

FOR 
4MHZ 

LOW POWER - 300NS 
2114 RAM SALE! 

8 FOR 
$44 

4K STA T IC RAM 'S . M A J O R BRAN D . NEW PA RTS. 
T hese are th e mosl sought afl er 2114's, LOW POWER and 300NS FAST. 

8 FOR $44 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FOR 2MHZ 
ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED· $35 

KIT FEATURES 
/li<fdrc s!>ahlr 011 16K BounnrH 1es. 

2 U~r~ 2 114 S1;i11c Ram 
3. Fully Bypassed 
a Oouhh? s•dPc PC Bor. rn 5older mask 

anrt !'1lk !'r;rrened layout 
~ " I P.ins anrt Sockets 111ct11dN1 
6 l O\' Pnwe· UndPr t ~ Af"I ps Tvr•ral 

BLANK PC BO ARD- $26 COMPLETE SOCKET SET- S12 
SUPPORT IC'S AN D CAPS-519.95 

$59.95 
KIT 

BLANK PC BOARD • S28 

USES 2708's! 
• All SOCKET S. PARTS AND HARDWARE ARE INCLUDED 
• PC BOARD IS SOLOERMASKED. SILK SCREENED. WITH GOLD CONTACTS 
• EASY QUICK. AND FUN TO BUILD WITH FULL INSTRUCTIONS 
+ USES PROGRAMMED t/0 FOR MAXIMUM SYSTEM FLEXIBILITY 

Both Basic and Assembly Language Progtamm 1ng examn1es tll C included 


SOFTWARE: 
SCL '" is now 0111il1lahle' Our Soun c..1 Cornmanci Languagcruakc!i. wr111n9 Sound Ellccts prog•mns 
a SNAP' SCL'~ atc:n includes rou11nes lor Reg1s1er Exam1nc-- Mnd1fy Memo ry-Ex<1m1ne· Mod 1!y 
<it"IO Pl~y-Mcmnry SCL ·· is ava1lablf>on CP 'M" r"Ompallhlcci1s kct1~of2708or ?716 01skC"tl(\ 
$24. 95 ?708 • S19.95 2716 · S29.95 D1sflclle includes thf' so1ucc EPROM S fl te O RG ,11 
EOOOH 

Thou5:mds ot persona l ano busuiess sys tems ;iround th~ wof'ld use ll'l1S L1oa rd w1l h 
comp lele stttls laci.on Puls tGK o l so ftware rm l uie nt ALL TIMES 1 Kit fCi11ures a top 
qualll y so lder masked and sdk· screencd PC board nnd hrs! 111n part!' arid ~ockelS Any 
number ol EPROM locn11ons may be disabled w avoid any memo1y C('lr\ll1c1~ Fully 
bufle•ed and has WAIT STATE capab1ltl1es 

OUR 450 NS 2708 'S 
ASSEMBLED AND FULLY AR E SS.95 E A. WI T H 

TESTED - ADO S30 PURCHASE OF KI T 

RCA CMOS COMPUTER CHIP SET 
INCLUDES: 

1-CDP1 802CD CPU 1-CDP 1861C D VIDEO IC 

2-CDP1822CE 256 x 4 RAM 1-CDP 1862CE COLOR GE N. 

1-CDP1 858CE 4 BIT LATCH 1-CDP 1863CE SOU ND G EN. 


COMPLETE SET $45 LIMITED QTY 

Digital Research Computers
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271·3538 

NEW! G.I. COMPUTER SOUND CHIP 
AY 3-6910 As ler. tured 1n J uly, 1979 BYTE' A l tlllli"\~l •rn lly power lul Sound & ti.•h1s1c 
Gen eri1to1 Pcrt ec l 101 use w1ll1 nny 8 811 M1c:1op 1ort>S.$01 C11nt11ms 3 Tonr C"'h.1nnf'I$ 
N o1~r Gr.nc rnt o1 . 3 Ch;mncts o f f\mpl 1l t1dc Conlrol 10 t"ul Env(l'IClrc-P1•1 1octCcHi f•C'll 2-~ 
811 P. fa llcl 1/ 0 3 D t o A Co n\'crtor~ . plus much morP' All in On£" .lQ P111 DIP ~upPr ea!'y 
m ted iu' !" 1n tho S· 100 or oth 1 h11ssrs 
SPECIAL OFFER: $14.95 each Add S:J for 60 page Dala Manua1. 

TERMS: Ad(I S 1.00 pu~ l >l\J" we prly hrt l<1 1t<'. t' (1 1(!,· 1 ~ IUl(IP• 5-1~; Ado 1:,.; 
h;mdl111g N o c.o D w.· OICCl'PI V i~il <1"d Mi1SIC'1C h •11g<' TP' R•'~ ;irtd :-•. 
T;ix Fn1rngn orr1!'1s (cxc:C'pl C<1n<1rtal ;irtrt ?0'" • P & H 90 D:iv Mn11t'v Bae~ 
Guar an tee o n all items. O rders ove1 $50. add 85¢ fo r insura nce. 

•TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 
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APPLE II has AOM-resldonl Integer BASK: ln1erpre1er , mcni te>r 
mini-assembler ano disassembler & BA.SIC Progremmmg Man1,1al 

APPLE II PLUS has ROM-tes1dent Apptesolt Exte:n.cted BASIC 
in lerJ)l~ ler . Aulo ·Sfatl ROM. d1sassemblor & Applcsoll TulorialAPPLE II OR APPLE II PLUS Manual32K '1050 48K '1125 

OIS• ll ·DRIV[ ONll S•29 PAOCRAMMABll llM[R MOOUL( M&R SUP-R-l(RMlllAL30COLUMN •PPL( II' APPLE 11 PLUS fORIH ubr PROGRAMMA sonwAR£ ..15 JI 
I 


DISK 11-0IUV[ &CO•IROUIR CARO 489 ~· 1410A 141 BOARD somi•RE SlllGLE DIS• COP1 ~OUlllfl S ii "' 

MODErA 118 W." INl[RtACE Jl9 J>, OPGll BCOANMOC 10 MICROSOfl I- 0 SOllCARU SYS!lM APPL t BUG ASS[ MBL£ R' I" : ·
l"ASCAL w11tl l.AtCGUACl SYS ftM 

fOR UfAfr 1'11' 1,1°" w•lh lAN'f,UAGlMODEM US. ONLY ~~onlron (,II) 15i9 OllPG.Al CONVERI ER Ill W•CPll• 199 OllASSI MBLIR , .~ 
SYS JlMCAAPHICS IABLEl m GPIB IHE-• 88!1918i 11HlRfAt£ MICROWIJRKS OS til OIGI SECIOR Jl9 •PPL!BIJ{; O!BUGCER 11 

I tP1 M IOt 11SI! w1tB MICROSOll / 0No 1'90A MOUNlAIN HARDWARC Af'PUSOfl Ullll!Y PROGR•M S •
SIUNIYP[ PRINl(A SOflCARo 199ASYNCHRONOUS SE RIAL INILRIACI AP PL! ClOCK ICAllNO[R CARO 219 81 HAYD[N /'I 

w111iip1t 1ntet1i:t ltll CO NIROlllR G~ne111l Bu,rntnNo lllOA 14S <UPERIALKER SP!ICll SYNllllSl/[R PRINTERS, TERMINALS ~· AmEC OM PUTER SJ\11!.:n 119SYNCHRONOUS SE RIALIN II RIACI SYSTEM m & MONITORS •.:, INIERfACE CA!OS lt-ll CA$1HlR Rtl11I Minif!emenl &PIO ll!1A 141 ROMPlUS - w Kl'fBOAROlll llR 169 PRINTE!S, IERMINllS ' MON I£ORS.....1 PROIOllPINC1HOB8! CARO 121 ln1tnrt1rtPARAllEL rNIERIACI No lllOA 109 R0'1 PLUS - wo•'1l80ARIJ Ill 11 R Ill 
I PAAAILIL PRINl[R INIERfACE CARO Ill INIROl 1-10 RLMOll CONIROL AP Jl lCWAH[R Wocel P1Qtt\10I •••on OP&OOO ~ OPiOOOOP 1111 

ARllHMI TICPROC!SSOR CARO 
.UNICAllON CARO I 0821 2'9 ll!I 1_,COM ~ SISI EM °'PPLlPOSI M11hn1 LJ\t S,mm ANADHOP91000< OP9101 111111 ~·,NO 78 118 JJ9 BAS! 2> IRACIOU BUFm 199 Conntt.H1rCable llU ROL X·IOCONIROL LER ONLY 169 .\PPLlPOSl GriClfl &Ph>! Systl!mWIRE WRAP OO•RO 70 C(N!RONI C-S 700 9 1099• l·SPElO SIRIAl INllRfA([ CARO ~OMWRUCR SYSIL M II 00•' IONES POR l£0ll0 LVALUAIOR..., SOLDER IAIL BO AR D 10 C( N!RON ICS 131 4~. lAllGUACl SYSI EM WllH PASCAL [ll[NO[R BO.\RD 14 PROCRO:.!.IMI\ .u'Pl [ JOYS IIC~ 19 CO fJRIBUllOVOlUMlS I lllRUI MP1881 099 

"' ) I CErllRONICS PRINl!R SEE IHRU CL lARPlASl1C 101' " ' MArfU,l;lS )IPCB [!CHBOARD 10 PAP!R llCER IVS :lO 9S
Illl[Rf<Cl CARO 181 CORVUS fOR 4PPt{ II IJ VISI CALC., PIRSON•l sor llVAR[ 111 IV GRAPHICS OPTION 991

APPl[SOFl II flRPA~IARE CARO COR'/llS 10 MECA8Yl[ HARD DIS K SSIUIO SlRIAL l'ARALll l 1 0 OL SKIOP PlAPI by OCSKP OP Nlt SPINl\'RIJfR \IJU n• 111 0 7191
l1UA11to-Sur1 ROM 1•9 DRIVE SIS IEM SU91 CAR01"1ll 119 COMPUIERS 81 !R!NOCOM luO 129 

INIECER mrc flRMWARI CARO COR'/llS MIRRORI iYIRR!<lu11•dl 691 SSM AIO lSSl~IUlEO i l!Sl!D 169 CCA OAIA MAllAG[ M! NI IR! NOCOM 100 119 
W! Mon &Pu:ig Aid ROMS 149 CORVUS MIRROR2 iVI RR!<l'""di 191 SYMICC By PERSONALSOfMARl 81 l[[D[X VIDEO 100 m 

IOO-ONS APPlll lCHI PfN SYS! l M 119 PIMS Ptrsonal lnformahonCORM CONSIE LIJllON 191 SANYO 9 I"'" a&w '10NllOR I19
16> M[MORY UPGRADE O.\N PAYMARLOWlRCASCAO.\PIER U SUPE RSOUND GlNlHAIOR 1MON01 IJ! Man.a&l!mentSysll!m SANYO IS INCH MONllOR 14!

(TRS·80. llipplt Soicertt) DC HAYES MICROMOOE MII )19 SUPER SOUNDCCN£RAIOR 1SICRI 01 179 AOV[NJURl by MICROSOI I II IJ INOICOLOR MONllOR 419 "•ABT NUMERIC INPUI KEYPAD HUEllSllCS SUB·LOG ICFS. J Fl1tht S1m"11l.al0iisv• 8 !PICH DIS• DRIVE CONIROLLER SOROt IQ 120 119
!Old or New Ky1Md1 119 SPClCHllNK 2000 164 W1>d SARGONII Clltss tll HAYD( NtCau I ·~CARO JJ9., SOROCIQ I•O 1199Alf MUSICSYNIH•Sl!IR 23! 219 Y[RS.I WRlllR OIGll I/! ROR•wmc SARGONII Ctitu on [)1skette 

HA/LUIN[ 1100 919 
...... II
.,: I All llMING MOOE WPUI BOIRD 19 169 Bill 811<11~ TRILOGV ol GA.Mf SSl SllM 119 HA/E LllM 1110I I BRICHIPEN llCHIPEN hom SOflAPl 12 BdlBua1tt SPAt! CAME AIHUM189 VIDllVIO!OllR UOCOLUMNr.ARD m

CAUfORNll COMPUJEI SYSIEMS 71 SPAC£ lt•VAO(R on tUi.eUt HA!Hll NE lllO 

II• ROM I PROM • SSI MBL£0 SPACt INV.AOlAon 01skfUt 
 HA![lllNl 1' 10 

BOAJIONO 11 IU St Bl~ APPU-SO 8080 SI MUIJIOA HA/llllN[ 1'20 

CLOCK /CALENDAR 
GENERAL DESCRIPTION 

::;r:..~~::...-:::::. :::::~ (. - .- ... _ ..____Yo •- ·-,.,,. _, _( I. ,,. 
IO_ ___... . ~ IO __ .. t_IAo;. loo 

.,__.,......_ . ..~10"'1• a • i.r c()t.OS .,...., , ,, .. 
•o(.o,1IUI 1)0 4)1 ~1 •, 0&ll "600<1•1 .... a •I•• ti •.. 
. ...... . - ....... .o.J<l ...., . ... _ ••.o . ......... 
-~ ~.1--°"""""""___ •;.. :... 
......... _ _.._ .._ 'ID __ , ....... , _ 


......~ ..~).'~--·"- · '- ! • '-'Pl"
•-••IMO .... • l-lti>• ftlf l} o"'I\ \ f,..,..,.-,..., 
,,,_ . _ • • _ ... , ....... ...... ... 0..-1 · ..... ... ... 


-·-·~ ... 1... ............. .
rl'- ...... •-P"'• _,,_..-... ... .... ........ _.... .. .............-..... 


FULLY STAllC OPERATION 
41< BANI< AODRESSABLE 
EXTENDED MEMORY MGMT 
MEETS IEEE PROPOSED 
S- IOO SIGNAL STANDARDS 16K MemoryAdd·Onfor
4 MHZ OPERATION 

APPLE 4750EPROM'S LOGIC PROBE KIT TRS·80 4995 
MEMORY ADD- ON KIT 

INCLUDES INSTRUCTIONS_ 
RAl\IS. AND JUMPERS 
NO TOOLS REQUIRED 

NEGATIVE POSITIVE 
7905 / 5V I 7805 / SV/ 7815/ ISV I 
790818V I 780616V I 7818119VI 
7915 /15VI 7BOBl 8V I 7824 124VI 
7918 f1BV I 7812 112VJ 

video 
,...~ !!!!! 95C 

12" BLACK & WHITE • 2114LLOW COST VIDEO 1024x4 static RAM$

MONITOR 450 ns 450 
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HOBBYWORLD® 

ELECTRONICS, INC. 
Call Toll-Free: USA (800) 423-5387 
In California: (800) 382-3651 True slatlc RAM board designed specifically for lhe 

s -100 bus. Requ ires only + 5VOC. Fealures true slalic 
operation, and all bus signals labeled on-board I Uses 
2114 low power si atlc RAS. S-100 compatible. fu lly buff· 
ered. Siik screened PC board, solder masked on botti 

Local & Outside USA: (213) 886-9200 

110 conlroll ed video on lerlace board Wilh a TV 
monitor , the VB 2 becomes a video terminal' 
No other 110 card •s reQui red !or keyboard In
put ;no v1aeo a..play The cur sor. hneleea . 
carnage relurn. ba ckspace and clear sc reen 
are hardware con lrolleO Tne display 11 64 X 
16. a.I upper case an d is seleClable for while· 
on-black or bldck ·on-wh11e 
Prod uces a clear. brig ht display and lealure s 
ad1ustable p1clure size and charac1er Nidlh 
Circuitry Is pro,,ded 10 dr1ve a speaker !or 
lleep tone 
Cal No. 
1438 
1439 

Description 
VB2 kit 
VB2 A&T 

Price 
$169.00 
$234.00 

Continental Specialties 
LOGIC PROBES 

Leedex 
VIDEO 100 
12" MONITOR 
• Compat ible with TRS·BO (no in/er/ace requ11ed! 
• Compatrble wrlh many home computers ' 
Now lr om UEOEX Oneot toe most popu1a1 low cos l yet high 1es 
c,J ullon (650 lmeJmom!ors cur1en11y a -.i ~llat> l e l ti.e sf units compare 
la11ora oly with mon11o rs cos ting 1w1ce as mut h Bec.ause al H'll' lacl 
1na1 slandara comp•>S•le vrcJtHl mpt-1 is util 1ze rJ no RF mO<lula tor is 
ne eded An exf1emety s11.a1p an ci :> lable pic ture is act11eveC1 Tne v1CleD 
ba ndwidth is 12 mh1 + I - Jdb with a 75 ohm 1npul impedance 
Cal Ho. t204 Video 100 Monit or WI . 18 lb . S1~9 . 00 
Cal Ho . t937 TRS·BO/leod11 cable kil WI . 6 01. SJ.00 

TRS-80 CP/M 

sides. 
Cat No. 
1601A 
18018 
1801C 
1602A 
16028 
1602C 
1803 

~:~c~T~0;sona Kii 
16K RAM 200ns Kii 
16K RAM 300ns Kit 
18K RAM 450ns A & T 
18K RAM 200ns A & T 
16K RAM 300ns A & T 
18K RAM Bareboard only 

Wt 
1 lb 
1 lb 
1 lb 
1 lb 
1 lb 
1 lb 
6 oz. 

Price 
$253.50 
$333.50 
$293.60 
$285.75 
$371.50 
$328.50 
s 29.95 

CCS 32K Static RAM Board 
$710 
Uses 2114, 250ns lully Static Rams, bank seleclable In 
SK blocks. Enable/Disable on Power up or Reset Com· 
pal Ible wllh Norlh Star, Alpha Micro, Cromeco, elc . Also 
fronl pan el compatible, addressable In SK blocks. 
Seleclable Wail stale. WI 1 lb. Assembled & lested. 
Cet No. 2644 

THE PIE 2.0 $79.95 
(Programma Improved Editor) 

Oon ·1be mrstead by the low prico ol lh1s ou tstanding wordprocessing 
packdge PIE 2 OIS a powerlul lexl ed11or and prinl lormat processor 
that has all the bells and whistles expected ol wordprocessing soil · 
ware costing lhree times as much Some lea lures include 
I} Character/line Insert and delete 
2) Complete Cursor mobility 
3) String search forward and backward 

Compact and versallle. Pertee! for lest and trouble· 
shooting all types of dlgilal appllcallons I Simple to 
operale • •. Jusl connect the clip leads to the clrcuils 
power supply, flip the !ogle swilch, and lest! LEDs Ind!· 
cale lest resulls and circuit conditions. Combines lhe 
functions of level deleclor. pulse delector, pulse 
slretcher , and memory . Available In lhree models. 

Al las t. CPI M is ava11ao1e !or the TRS-80 1 
Long a standard lor sollware de<elopmenl and 
Interchange !or all the " other " BOBO IZBO 
computers on the ma1 ket. CP / M will now pro · 
Yi de the same enY11onmen1 for the TAS ·BO 
CP I M is a hle·onented disk operailng system 
that proY1 des a common set ol uillliie s 101 pro 
gra m clevelopmen1 and oper almn Theie are 
six built 1n commands plu s ullh11es caHecJ 1n 
lrom disk CP I M will run on a TRS·BOwith as 
111 11 e as 16k ol memory an d one disk dnoe 
Comes comple te w11 h SIX manuals CP / M 1s a 
regi stered trade ma rk ol Olg11a1 Resear ch 

4) Single. conditional or global search and replace 
5) Mo~e and/or copy blocks of text 
6) Page scrolllng 
7) Tabs, margins, paragraphing, etc. 
Research conducted by IBM Corp revealed lhat !he time required to 
create . edli and complete a one page documenl was decreased by as 
much as 60% when companng the performance of a Wordprocesslng 
s~slem 10 an ord inary typewnler Finding ways to remam cDmpetl11ve 
these days 1s a challenge !or the business execul"e f odays ollice 
can subslanilally improve their daily proauct1v1ty level w1lh PIE 2 0 
Wordprocess1ng sollware and an Apple II compuler with 32k RAM 
memory 

lP-1 

lP-1 

LP-3 

Hand-held ins1anl reading 
ol logic levels tor TTL, DTL, 
HTL. or CMOS. 
Cal No. 2067 $44.00 

The economy model wllhout 
the memory capabillly. 
Saler than a vollmeter, more 
accurate than a scope I 
Cat No. 2068 

Fasler version of the L P-1 . 
High speed logic probe cap
tures pulses as short as 
10 nsec. 
Cat No. 2089 $69.00 

SEND FOR FREE 
FLYER, FEATURING: 

Page after page ol exci t ing produc ts 
Computerized l .:> y s and oames. per· 
sonal compulers. d isk drives. in· 

tegraled circuil s. sem• c onduc1ot s 
Add new drmens 1on lo your Apple. 
Atafl , TRS·80. elc wllh our special ap· 
pl ica1 1on boards and comprehensive 
sollware library Hundreds of pro· 
docts a1.1a1~ab l e al temhc Hobbyworld 
prices Circle our reader service 
number or write l phone for your free 
1Uustra\ed flyer today 

Cat No . t679 $149 95 
Tl\S-80 Level II 16k-w/dlsk • 

As a busin essman you want every dollar you spend 10 count , so 
wordprocesslng makes sense . and PIE 2 Owordprocess1ng sollware 
gives you more tor your hard earned dollar PIE 2 OWordprocessmg 
soltware comes complete w11n program d1Sket1e and detailed 
documenlalion in a handsome . simulated lealher binder 
Cat No. 2562 

((578118 -ARITHMETIC 

!s~m~f~t~~~~s advanced aril · 
melic power 10 your Apple 11. AMO AM 951 1 
~ased , 16 and 32 bll lixeo point . 32 bll llaal · 
,ng point opera tion . Float 10 lixed and llxed lo 
lloal conversions Trig and mverse luncllons. 
square rools . logs , ex~onenllatlon . lnterrupl 
da isy chain. OMA daisy chain . and much 

more Wl . 2 lbs.$399 95 
Cat No. 1635 • 

DISKETIE DRIVE HEAD CLEANING KIT 
Oiskelle dnve heads need pe11odic maintenance 10 assure elllcienl and error·lree 
operalion Unlike other per ipheral devices . lhe read/write head{s) on diskelle 
drives are extremely difhcull lo clea n wlthoul parlialli disassembling lhe drive . 
The diskelle drive heaa clean ing kit allows the user 10 clean lhe heads in jusl min· 
utes . without disassembling 1ne dri'e A'a1lable in S'h • or s· , both single and 
double sided . Kil contains 2 cleaning dlskelles . 4 oz . l!Otlle ol CS ·BS cleaning 
solulion and an easy pour dlsf)llnser , 

~~¥h~~- oz DESCRIPTION 
2•99 8 • Diak Drive Clean Ing Kii 
2534 5 '14" Diak Orfve CIHnlng Kif 

PRICE 
$30.75 
$30.75 

16K MEMORY 
ADD-ON KIT $55.00 
Everything you need lo upgrade your 
TRS·BO, Apple or Exidy ! An add itional 
16K Includes illuslraled lnslrucllons. 
RAMS and preprogrammed Ju mpers. No 
special 1ools required. WI. 4 oz. 

CA T NO DESCRIPTION 
1156 TAS·llO Keybo•rd Unit 
1 IS6·A TRS·IO E1p. lntttftc•tprlot to •111117 9) 
1IS6·8 TRS..60 E•p. ln ltrftce taller 411119) 
11S6·C lor Apple II 
I 156· 0 tor Eaid't' 

VERBATIM 51A II DISKETIES 
10 per box 

CAT NO. 
1 U7 
1148 

TYPE OESCRIPTION 
525-01 Soll sector. TAS-80. elc. 
525-10 10 holt, htrd, Applt , 

1149 525-16 
2330 511-01 
2331 577-10 
2332 511·16 

Nor1h Siar 
16 holt, herd. Mlcropolls 
Soll stclor, ctr!Ultd 
10 holt. h•rd. ctrl!Utd 
16 hole. l"l.ard. certified 

PRICE 
133.00 

HOW TO ORDER 
Pily by check . Mnlerchuge . Yiu . or C.0.D 
Ch.arge ca•d otdtrs please Include e.1pir11ion 
dale . hymenl In U.S doll111 only_ Ordu by 
pbone . tna il Or JI our r1111I SIOfe . MINIMUM 
ORDER $10 00 P911n includ1 phon1 numbu 
1nd m1Q1ZiJH issue you art ordenn; ltom 
Pr itts ..ud tnru IUI day ol <DYii dllt . SHIP· 
PIMG: USA . Add S2.DD tor l irst 2 lbs .. 35c 
Heh 1ddl'l lb !or ground For AIR 1dd SJ .DO 
111\I ?lbs .. 75c ut~ 1aan lb FOREIGN : sur· 
Im , SJ.00 Int 2 lbs .. 60c nch 1ddrt lb 
AIR : 111 .00 llrSI 2 lbs .. 15 .00 uch 1ddrtlb. 
CODs: 1dd SI .25 1ddt'I Hot rupof'ISiblt lor 
1ypa9r1ptlfc1 t errors Some items sub}tc.I 10 
prlar ut1 or qu1nlity llmn1lion1. 120 dly 
ou111nt11d sallslactlon . £attpllon · p1rtl1lly 
asnmbltd kils 

The EMAKO 22 m icropri nler is a de
pendable, low cost addition for your 
personal c o mputer syslem . II 
fealures a 9X7 dot matrix characler 
rormal , bi -directional printing at 125 
CPS and sprockel leed paper mech· 
anism. Line length Is sefeclable al 40, 
80 or 132 characters per line. Forms 
may be loaded either from lhe bollom 
or lhe rear. Available wilh parallel or 
asynchromou s se rial ln l erfaclng . 
Weigh! 22 lbs. 
Cat No. Description 
2455 Parallel Interlace 
2456 RS-232 Serial lnlerlaca 

Dept. Bl 

19511 Business Center Dr 

Northrldge, Calif. 91314 
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POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KIT NO. TAPS 2 x 8 Vac 2 x 14 Vac 2 x 24 Vac W x D x H PRICE 
T1 1 OV, 110V, 120V 2 x 7.5A 2x 2.5A 3¥4" x 35/e" x 31/e'' 21.95 
T2 2 OV, 110V, 120V 2x 12.SA 2x 3.5A 3%"x4%"x 3Ve" 27.95 
T3 3 OV, 110V, 120V 2x 9A 2x 2.5A 2x 2.5A 3¥4"x 4%"x 3Ve" 29.95 
T4 4 OV, 110V, 120V 2x 4A (28V, CT) 48V, CT, @3A 3¥4" x 35/e" x 3Ve" 22.95 

POWER SUPPL y KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR @+ 8 Vdc @- 8 Vdc @+ 16 Vdc @- 16 Vdc @+28 Vdc SIZE Wx Dx H UNl1' PRICE 

KIT 1 15 CARDS SOURCE 15A 2.SA 2.SA 12"x6" x 4W' 51.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x6"x 47/s'' 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14"x 6"x 47,'e" 66.95 

KIT 4 DISC SOURCE BA 1A ·(SEE OPTION BELOW) SA 10"x 6"x 47/s'' 49.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER. TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. •OPTION OF KIT 4: SUBSTITUTE ± 16V, @4A, FOR + 28V, @SA. 

DISC DRIVE POWER SUPPL y " R3" ASSY. & TESTED. OPEN FRAME. SIZE: 9" (W) x 5" (D) x 5" (H) .. . . . ...... 64.95 
SPECS: + 5V@5AREGULATED, - 5V@1AREG., +24V @ 5AREG .. SHORTSPROTECT. OPTION: SUBSTITUTE± 12V@4A 
IDEAL FOR 2 SHUGART801/851 OR SIEMANS FOD100·8/200·8 DISK DRIVES& ROCKWELLAIM-65. FOR - 5V & + 24V. 

SHIPPING FOR EACH TRANSFORMER: S4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

ALL PRIME QUALITY - NEW PARTS ONLY BECKIAN ENTERPRISES 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations : S/E Solder Eye . SIT Sold Tail : W/W Wire Wrap. 

PART I DESCRIPTIOM . Row Sp. \.Bpc. 10·24pOI. Z5pca. Up. .151" CONTACT CEMUR CONNECTORS. 'O' TYPE SUBMINIATURE CONNECTORS. 
BRANO: TEXAS INST. PART I OESCRIPTIOI. Row Sp. Hill•· 10·24pOI. 25pca. Up, 

llUAllTITY4010 501100 lm11l1C rom. .250 13.15... 13.551&. 13.151&. 15105 1112 SIE PETIMSC .140 tuo ti.BS tl.45 
4090 501100 lm11I WIW .250 4.30... 3.1511. 3.4511• 15110 1112 SIT PETlllSC .140 1.15 1.15 1.50 PART IUMBER DESCRIPTIOM . 1-9pt1. 10.2.c,... 25·98pt 
BRAID: SULLINS: U.l Rot· 15131 8112 SIT PETlllSC .200 1.80 1.54 1.45 OE IP Moll U.8011. U.40.1. U.30.1
129885 60/100 Solder Ey1 .140 a.au... B.llltt. 5.4511. 15175 II· SIE S1l1 Row .  1.70 1.50 1.30 OE IS flm1l1 2.251t. 2.00.1. 1.90..
1Z9170 60/100 SIT lmul . zso uo.. . 4.1011. 3.70 15210 10120 SIE .140 Z.15 1.95 1.70 OE 110913·1 Zpc. Groy Hood. 1.50.1. 1.3511. 1.20..
129115 501100 WIW huol .250 5.25 4.75 4.20 15215 10120 srr .140 2.00 1.85 1.10 
119115 5011 00 SIT Allair .140 4.95 4.45 3.95 15435 121Z4 SIE PET .140 2.80 2.35 2.10 DA 15P Mall 2.3511. 2.1511. 2.00.1 
1Z9990 5011 00 SIT Cromom. .Z50 4.75 4.25 3.80 15440 12124 SIT PET .140 2.85 2.40 2.15 DA 15S flr11le 3.Z511. 3. 10.1. 2.90.1 

15445 12124 SIT PET .200 2.75 2.50 2.20 DA 51211·1 1. pc. Groy Hood 1.4011. 1.20.1. 1.1511 
OTHER .125 " CONTACT CTR CDHECTORS: 15505 15130 SIE GRI Koy .140 Z.50 2.25 z.oo OA 51228·1 2 pc. Block Hood Z.5011. 2.2511 . 2.00.1 
1Z3G5 221U SIE No Ean .140 4.15 3.75 3.35 15510 15130 SIT GRI Kaf .140 2.40 2.15 2.95 DA 110813-2 Z pc. Groy Hoot! 1.8011. 1.3511. 1.30.. 
12751 38172 SIT .140 5.40 us 4.35 15515 15130 WIW GRI Kay .200 2.80 2.35 2.10 

DB Z5P 111111 Z.80t1. 2.80.t. UOu12780 4DIBO WIW .250 8.30 5.85 5.00 15800 18138 SIE .140 3.35 3.05 2.10 
15810 18138 SIT .140 3.00 2.70 2.40 DB 25S flmtl• J.80t1. J.4011. J.2011 

.1 DD " CONTACT CTR COUECTORS: 15115 18138 WIW .200 3.80 3.20 2.80 DB 51212-1 1 pc. Groy Hood 1.5011. 1.30.1. 1.10.1 
10041 13/ZI SIE Mo Ea11 .140 3.40 3.05 2.15 15700 ZZ/44 SIE KIMIVEC .1 40 Z.98 Z.90 Z.75 DB 51228·1 Z pt. Block Hood 1.90.1. 1.8511. 1.45111 
10280 25150 SIE TRS 10 .140 4.50 4.05 3.80 15105 22144 SIT IUMIVEC .140 J.98 J.30 3.00 DB 110983-3 2 pc. Groy Hood 1.7511. 1.50.1. 1.3511 
10175 20140 SIE TRS BO .140 5.85 5.35 4.75 15710 22144 WIW KlllllVEC .200 3.49 3.20 2.15 DC 3JP 111111 4.Zllto. 4.00.1 . l.lllt1 
IOIBD Z0 /40 WIW TRS 10 .zoo J.30 3.00 Z.15 15B75 25150 S/E .140 4.15 4.20 3.75 DC J7S Flmalt 8.00.1. 5.7511. 5.50.1 
10180 20140 SIT TRS 80 .140 3.ZO 2.90 2.55 15880 Z5150 SIT .140 4.55 4.10 3.85 DC 11098H 2 pc. Groy Hood Z.2511. z.0011. 1.JS.1 
1D48S 31112 SIE Vt<lor .140 5.50 4.90 uo 15885 Z5150 WIW .200 4.85 4.35 J.80 
10490 38172 WIE Vaetor .200 5.10 5.25 4.85 18115 31172 SIE .140 8.50 5.15 5.ZO 00 SOP Milo 5.5011. 5.10.1. 4.75o1 
10500 38172 SIT Victor .140 5.70 4.ZO 4.10 11120 31172 srr .140 1.55 5.90 5.25 DD sos Ftmal1 9.4011. I .BOit. 8.0llt1 
10635 40180 SIE PET .140 5.15 5.35 4.15 18125 31112 WIW .200 &.75 I. ID 5.40 OD 51211·1 Ip<. Groy Hood 2.40.1. 2.20.1. z. 00. 
10540 40180 WIW PET .200 1.00 5.40 4.80 18145 38112 SIT .200 1.50 5.85 5.20 OD 110983-5 2 pc. Gray Hood 2.80.1. 2.40.1. 2.10.r 
10560 40180 SIT PET .140 5.10 5.25 4.15 18235 43111 SIT Mot HOO .140 8.10 5.95 5.JD D 20418·Z H1rdw1ra Set .9011. .B0.1. .70.1105B5 43188 SIE COS/Elf .140 1.95 l .Z5 5.55 18240 43181 WIW Mot 1800 .200 7.80 7.05 8.25 
10105 4318& SIT COS/Elf .140 uo 5.95 5.30 11280 43118 SIT Mot 1800 .zoo 8.50 5.15 5.20 II Hood SIU 
10695 43188 WIW COS/ELF .200 1.90 1.20 5.85 18725 43111 SIE Mot HOO .140 7.20 1.50 5.75 
10815 43111 SIT COSIElf .200 uo 8.10 5.40 K·1 Pol·K1y1 .15 .12 .10 

l.C. SOCKETS GOLD. COOLING FANS . TERMS: MINIMUM OROEA : $15.00 ADD $ 1 .JS Fo 
WIWRAP 3 TURN l.C. SOCKETS Tll. Eatr1 Qu i•t. Hondli ng & Shipping. Ordors over $30.00 in the U.S.A 

14 pin ID.40 ... 14 pl• t0.15 ... 1 ID 4 118.00 ... We Pay the Sh ipp ing. CALIF. RESIDENTS ' Please Ad' 
18 pin 0.44H. 18 pin 0.17 ... 5 10 9 17.00 ... 6% Sales Tax. 

IOIOA PRIME. NOTE: NO C.D .D. OR CREDIT CARD ORDERS WILL B 
ACCEPTED. 

u .0011. PHONE : 213-988-6196 BECKIAN ENTERPRISESCONNECTORS FOR CENTROllCS JOO SERIES.
EIA I COMDUCTOR CABLES 111. long. bphonol 5J.30310 

CLASS 11 Typo Ctbl... 
Ito 4 pco. u.oo ... MAIL ORDERS TO: P.O. BOX #3089 

1. 10 4 pco . 122.00 6 10 9 pea. 8.00 ... SIMI VALLEY, CA 9306351n9pc1. 19.00 
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NEW PRODUCTS! 
SuperColorS-100VideoKi1$129.95 Elf II Adapter Kil $24.95 
Expandable to 256 x 192 high resolution color Plu<JS into Elf II providing Super Ell 44 and 50 pin 
graphics. 6847 wilh all display modes computer plus S·100 bus expansion . (With Super Ex· 
controlled. Memo'}' mapped. 1K RAM expanda· pansion). High and low address displays, state 
ble to 6K. S-tOO bus 1802. 8080. 8085, Z80 etc. and mode LED's opt ional $18.00. 
Delver}' January '80. Gremlin Color Video Kil $ 69 .95 
1802 16K Dynaml.c RAM Kl1 $149.,00 32 x 16 alpha/numerics and graphics: up 10 8 
Expandableto32K. Hrddenrelreshw/cloc;csupto4 colors with 6847 chip, 1K RAM ar EOOO. Plugs 
MHz wino wart states Addi. 16K RAM $63 in to Super Ell 44 pin bus. No high res. graphics . 
Quest Super Basic---------------• 
Ouesl , the leader in inexpensive 1802 systems 
announces another Hrst . Quest Is the first com
pany worldwide to ship afull size Basic tor 1802 
systems. A complete function Super Basic by
Ron Cenker including floating point capability 
wllh sclentifrc notation (number range :: .17E"). 
32 bit rnteger :: 2billion : Multi dimarrays: String 
arrays, String manipulation: Cassette VO. Save 
and toad, Basit, Data and machine language pro
grams: and over 75 Statements. Functions and 
Operators. 

Easily adaptable on most 1802 systems. Re 

quires t2K RAM minimum tor Basic and user 
programs. Cassette version In stock now. ROM 
versions coming soon with exchange privilege 

allowing some credit lor cassene version . New 
improved version with improved speed and accu· 
racy now avail. Source llsl tor 1/0 now incl. 
Super Basic on Caasette $40.00 

Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out ot It. 
Never ottered before . $19.00. 

S-1 00 4-Slot Expansion S 9.95 

Super Monitor VI.I Soun:e Listing $15.00 
Coming Soon: Assembler , Editor, Dlsassem· 
bier, DA/AD , Super Sound/Music, EPROM 
programmer, Stringy Floppy System , 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There Is no other computer on 
the mar1cet today that has all the desirable bene
fitsoltheSllperEllforsolittlemoney. TlteSuper 
rn Is a small single board computer that does 
many big things . It Is an excellent computer for 
training and for learning programming v.ith its 
maclline language and yet it Is easily Olpanded 
with additional memory, Full Basic. ASCII 
Keyboanla. video cllaratter generaUon, etc, 
Betore you buy another small computer, see it ~ 
Includes the following leatures: ROM monitor, 
State and Mode displays; Single step: Optional 
address displays: Power Supply: Audio Amplifier 
and Speaker: Fully socketed for all !C's; Real cost 
ol In warranty repairs; Full documentation. 
Tlte Super Ell Includes a ROM monitor for pro· 
gram loading, editing and execution with SINGLE 
STEP lor program debugging whicll Is not in-
eluded In others at the same price. With SINGLE 
STtP you can seethe microprocessor chip opera-
lino with the unique Quoit address and data bus 
displays before , during and after executing In· 
structions. Also , CPU mode and Instruction cycle 
are decoded and displayed on 8 LEO indicators. 
An RCA 1861 video graphics chip allows you to 
conn eel to your own1V with an Inexpensive video 
modulator 10 do graphics and games. Tltere Is a 
1pe1ker system Included lor writing your own 
music or using many music programs already 
written. The speaker amplttier may also be used 
to drive relays 1or control purposes. 

A 24 key HEX keyboanl includes 16 HEX keys 
plus load, reset, run, wait, Input, memory pro· 
lect, monllor select and single step . Large, on 
board displays provide output and op~onal high 
and low address. Tltere is a 44 pin standard 
connector slot for PC cards and a50 pin connec· 
tor slot for the Quest Super Expansion Board . 
Power supply and sockets for all IC's are in· 
cludedinthepriceplusadetailed t27pg. lnstruc
tlon manual whicll now includesover 40 pgs. o1 
soltware info. Including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and 
universities are using the Super Elf as a course 
of study, OEM's use ii for training and R&D . 
Remember. other computers only otter Super Ell 
features at additional cost or not at all. Compare 
before you buy. Super Ell Kil $106.95, High 
address oplion SB.95, Low address opllon 
$9.95. Custom Cablnel with drilled and labelled 
plexiglass front panel S2•.95. Expansion Cabinet 
with room for 4 S-tOO boards $41.00. Nl&ad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested . 
Questdata , a 12 page monthly software pub· 
licatlon for t802 computer users is available by 
subscrrptlon for $12 .00 per year. Issues t-12 
bound $16.50. 
Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board SH.95. 1BD2 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 lnlerpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astoundingvalue! Tltis board has 
been designed to allow you to decide how you 
want II optioned. Tiie Super Eip1nslon Boanl 
comes with 4K ollow power RAM fully address
able anywhere In 64K with built-In memory pro
tect and a cassette Interlace. Provisions have 
been made l_or all other options on the same 
board and It Ms neatly Into the hard.wood cabinet 
alongside the Super Ell. Tlte boa.rd includes slots 
for up to 6K ol EPllOM (2708, 2758, 2716 or TI 
271 6) and os lully sockeled. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board op tion In 2708 EPROM which has 
been preprogrammed with a program loader/ 
edi tor and error checking multi file cassene 
read/write soltware. (relocalible cassene file) 
anolherexclusive from Quest . II Includes regJS1er 
save and readout, block move capability and 
video graphics driver with blinking C1Jrsor. Break 
points can be used with th7 r~IS1er save feat~ re 
lo Isolate prOi)ram bugs qurc~ly . then follow w~lh 
single step The Super Monrlor Is wntten with 

subroulines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. II you have the Super Ellpanslon 
Boanl and Super Monitor the monitor Is up and 
running at the push ol a button. 
Other on board oplions Include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboardto the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
needmorememo'}' there aretwo S·100 slots for 
static RAM or video boards . Also a tK Super 
Monitor version 2with video driver tor full capa· 
bility display with Tiny Basic and avideo Interface 
board. Parallel t/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1 .95, S·100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
S15.25 lor easy connection between the Super 
Ell and the Super Expansion Boanl. 
Power Supply Kit tor the complete system {see 
Multi-volt Power Supply b•low) . 

TERMS· 	S5.00 min. order U.S. Funds. Calif resldenls add 6% tax . 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards 

C irc le 254 on inquiry card. 

Seme day shipment. Firs t line parts only. 
Factor}' tested . Guaranteed money back. 
Quality IC's and other components at fac
tory prices . 

INTEGRATED CIRCUITS 

Rockwell AIM 65 Computer 
6502 based single board with lull ASCII keyboard 
and 20 column thermal printer. 20 char. alpllanu· 
merrc display. ROM monitor, fully expandable. 
$375.00. 4K version 5450.00. 4K Assembler 
$85.00 , BK Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. In 
lrame $49.00. Complete AIM65 In thin briefcase 
wi th power supply $4B5.00. Molded plastic 
enclosure to fit AIM65 plus power supply $47.50 . 
Special Package Price: 4K AIM. BK Basic, power 
supply, cabinet $599.00 

AIM651KIMIVIMISuper Elf 44 pin expansion 
board : 3 lemale and t male bus. Board plus 3 
connectors $22.95. 

AIM65/KlMIVIM 110 Expansion Kii:4parallel and 
2serial ports plus 2Internal timers $39.00. PROM 
programmer tor 2716 $150.DO. 32K RAM Board 
assem. $419.00. t6K RAM assem. $360.00 

Mulli-voll Computer Power Supply 
8v 5 amp, :: t8v .5 amp, 5v 1.5 amp, - Sv 
.5 amp, 12v .5 amp, - 12 option. :t 5v, : t2v 
are regulated. Kil S29.95. Kil with punched frame 
537.45, 54 .00 shipping . Kil of hardwareSt4.00. 
Woodgrain case S10.00. Sl.50 shipping. 

PROM Eraser 
Will erase 25 PR OMs In 15 minutes. U!tra
violol. assembled $37.50 
Safety switchmmer version $69.50 
60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks lrom AC line frequency 
lo crystal tlme base. Outstanding accuracy. 
NICad Battery Fixer/Charger Kit 
Opans shorted cells that won't hold a charge 
and then charges them up, all In one kit w/full 
parts and instructions. $7.25 

,.,,. 
IO DO "" >ooo ,."",. 
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MAI0021 .... 
IU10UA .... 
ttll'lttUIPatllUI '-'' lllAlllUfnntar1111r .... 

LRC 7000 + Printer $389.00 
40/64 column dot matrix impact, std. paper. 
Interface all personal computers. 

S-100 Computer Boards 
SK Static RAM Kit 5129.00 
BK Static Godbout Econo llA Kil 145.00 

16K Static Godbout Econo XIV Kit $285.00 

24K Static Godbout Econo VlfA-24 Kil 435.00 

32K Static Godbout Econo X-32 Kii $575.00 

t6K Oynamic RAM Kii t99 .00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470.00 

Video Interface Kil $129.00 


80 IC Update Master Manual $55.DO 

Complete IC data selector, 2700 pg. master reler

ence guide. Over 51 .000 cross relerences. Frao 

updale service through 1980. Domestic postage 

SJ.SO. 791C Master closeout 529.95. 


ZBO Microcomputer 

16 bit 110. 2 MHz clock , 2K RAM, ROM Bread· 

board space. Excellent for control. Base Board 

S28 .50. Full Kil 599 .00. Monitor $20.00. Power 

Supply Kit S35 .00. 


Video Modulator Kit $8.95 

Convert 1V set Into a high quality monitor w/o 

affecting usage. Comp. kil w/full instruc. 


Modem Kit $60.00 

State of the art, orig .. answer. No tuning neces· 

sat}'. 103 compalible 300 baud. Inexpensive 

acoustic couple• plans included. 


BSR Controller $39.95 

Connect your computer to the BSA Home Control 

System. Computer controlled ullrasonic trans

mitter tor your BSR. Sollware tor t802 user. 


FREE· Send lor your copy of our NEW 1980 
QUEST CATALOG. Include 28c stamp 
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SPRINT 68 

MICROCOMPUTER 


CONTROL COMPUTER 
DEVELOPMENT SYSTEM 

6800 MPU, serial 1/0, 48K RAM. dual 8" 
drives, WIZRD multitasking DOS, 
Editor, Assembler, 12K BASIC all for 
$3995. 

SOFTWARE OPTIONS 
C complier, PU W compiler, PASCAL 

HARDWARE OPTIONS 
EROM Programmer. analog 1/0, parallel 
110, 488 GPIB

IJI \\'l~ 'l' EI~ ICorp 

1801 South Street 
Lefayelle, IN 47904 
Phone: (317) 742-8428 

Circle 255 on Inquiry card. 

dbis YOUR HEADQU ARTERS FOR 

SALES • SERVICE •SUPPORT 

THE BES T NEW YORK AREA PR I CES 
ON AL L OHIO SCIENTIF I C COMPUTERS 

- LOCA L USERS GROUP 
BUSINESS AND PERSONAL SYSTEMS 

PROFESSIONAL BUSINESS SOFTWARE : 
Accoun t s Recelvab l o Accounts Payable 

Wholesal o In dustry Ols.tr l but l on 
Grant s Accoun1 Ing Sys t om 

Payr ol I 

ALSO AVAILABLE : 
•Eaton lRC 7000+ Pia In Paper Pri nter. • . S356. 
•QJ<ldota Mlcrol lne 80 Pr inter-

up pe r/l ower c:aso, graph ics , a ny paper , 
sof'hiraro sorectlJbJo pr int s i ze • • . • .•. • 827. 

•He zeltlno 1~20 Te rm i nal ••• • • • •• • •• • • • . . 948. 

MA STE RCHARGE & V ISA WELCOME 

Ot's1gntfS & Bu ilders of 1nrcumat ion Systems. Inc . 

One Mayfair Road - Eastchester. New York 10707 

(914)779- 5292 (212) 933-4170 

Circle 258 on Inquiry card. 

80X24 VIDEOTERM™ 
7X9 MATRIX DISPLAY FOR 

II® 

80 columns by 24 lines wllh easy to read 7x9 001 matrix, 
upper and lower case with de$Cenders using shift lock 
feature • 1K ti1mware Incorporates PASCAL and BASIC 
i:irotocalls so user Is nol required 10 enter macnlne: 
language pro'il rams or change PASCA LS. Misc. inro. or 
Goloxy files • Compatible wUh all APPLE II peripherals 
so user won'I need new software patches for luture 
soltware products • Crystal conlrolled dot clock for 
8.ktellen1 cnaracter s•ablllty • VIOEOTERM Is 1ne same 
size as lhe Apple language card and power consump 
Hon Is h~ld to a minimum l hrough the use o f CMOS anti 
lower power devices • Character se t can be user de
nnable up 10 a muimum of 128 symbol& of 8x16 dot 
ma1rh. h:ml • Display control charactot mOde and four 
s1e.ndarc:I display formals controlled by escape sequen· 
cos • Bullt In llgnt pen capability • Inverse display 
mode • 50160 HZ operalion .. Socket5 on all IC"s. 

PRICE::Wl!houtvr•phk E.PAON 1345 ~ 

OPTIONS; ~0~~·.:;~~~";~!: lt·~J 
I.ft uu &lot lo choo-H behrrrHn 
:.~~EAl~ 1~;dVID£0TEAMS1 2 ..CE' 

YIDEX 30i0 N,W. Th l11a.Pl. Con'• Ui1. 0A l 7UO pt1on• (SOJ) 751-0S21 

Circle 261 on Inquiry card. 

APPLEl l PLUS WITH•BKRA M 
TEXAS INSTRUMENT 991' COMPU TER 

Tl 810 PAINTER 
Tl 820 PRINTER 

CENTRONIC PAINTERS' 

130- I PARALLEL PRIN TER 

131· I PARALLEL INTERFACE 


SPINWRITERS FROM NEC 
55 10 AIO SERIAL INTERFACE 
5520 KSR SERIAL WI TH KEYBOARD 
5530 PARALLEL INTERFACE 

COMPRINT 912 APPLE. TRS·BO. PET 

9 12 SER IAL 


PAPER TIG ER 440 

•40IG 

BASE·2800S.T. PAINTER 
COMMODORE BUSINE SS MAC HIN ES 

PE T 200 1·BK COM PUTER 
PET 200 1·32K 
PET 8032 80 CHAR. SCREEN 
PET 2022 TRAC. FEED PAINTER 
PET 2023 FRIC. FEEO PRINTE R 
PET 2040 DUAL FLOPPY DISK DRI VE 
PET8050 1 MEG STORAGE 

ATARl 600 

INTERTEC SUPERBRAINIJ2KI 

NORTH STAR COMPUTERS 


• 	 HRZ-2·32K·D·ASM 
HRZ-2-32K·O·ASM 

DISPLAY TERMI NA LS 

INTE RTU BE II 

HAZELTINE ld 10 


1420 
1500 

IMME Ol ATE DE LIVER Y FROM STOCK 

$ 11 90. 
S 989. 
$1 590. 
Sl890. 

S 699. 
S 8 79 . 

S2499 
$2790. 
S2499 
S 559 
$ 599 
S 929 
S 990 
S 559. 

S 695 
S 1090. 
S 1595 
S 749. 
S 679. 
$ 1090 
$ 1499 
S 889 
$2595 

S2275. 
S2675 

S 115. 
S 115. 
s 899. 
s 999. 

MULTl·BUSINESS COMPUTER SYSTEMS 
28 MA AWDROUGH STREE r 
PORllAND. CONN 00480 

1203! 1·•2·274 7 -
Circle 256 on Inquiry card. 

DISK DRIVE/CRT
SALE 
Sflugart
SABOIR 

for 
RS MOD.II 

Only 
5485 

HazeHlne 1000 (unused) .... .... .. 1499 
Shugart SA400 ....... . _.... .... ... .. 1279 
Pertee FD200 ..... 1279 FD250 .... 1359 
MPI 851 .. .. ... ..... '279 852 ..... .. 1349 
SABOi R w/PS/Cab .... .. .... ..... . _ 1750 
Dual Drives w/PS/Cab .... ...... 1 1640 

Umlted Quantities 

MTI 3304 W. MacArthur 81Yd. 
Santo Ano, CA 92704 

(714) 979-9923 

Circle 259 on Inquiry card. 

We are interested in buy
ing new or used Zilog com· 
puters & accessories and 
Varian Minicomputers or 
parts. 

Write or telephone: 

Keith Jenkins 
& Associates Inc 
Suite 354, G raybar Bui lding 
420 Lexington Ave 
New York, NY 10170 
(212) 5gg.0447 

Circle 262 on Inquiry card. 

BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUlPMEN"T ANO SOFT· 
WARE (pre·owned and new) among 
20,000 readers nationwide In BIG 
(11x14") pages. Classified ads are 
only 10' per word and are Indexed for 
easy and last location. Subscription: 
$10 a year/12 Issues. Bank cards ac· 
cepted. Money back guarantee. 

comJ:JuTeR s1-10J:Jt=JeR 
P.O. Box F-14 

Titusville, FL 32780 
(305) 269-3211 

Circle 257 on Inquiry card. 

CROMEMCO 

SYSTEMS 

DISCOUNTED 


System 2 with 64k RAM-$31 95 

System 3 with 64k RAM-$5735 


Discounts up to 20% 

on most Cromemco hardware. 


We carry !he full Cromemco line. 


TORREY PINES BUSINESS SYSTEMS 

14260 Garden Rd., Suite 1 B 
Poway, California 92064 

(714) 486-3460 
Add 3% for shipping and handling 


California residents add 6% sales tax 
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MICROCOMPUTERS and 
PHYSIOLOGICAL SIMULATION 
fames E. Randall , Indiana University 
Schaal of Medicine, Bloominglon 
Foreword by Arthur C. Guyton, Univers ity 
of Mississippi Sc hool of 1\lfediclne, Jackson 

This book proviclos rnicrncompuler hartlwaro and 

programs su i1 ed for teaching s imulat ions such as 

nervu ac lion potenllal. carrl lac ac:tian potential . 

card im·ascu lar syslcm nwchanlc:s . a nd lho gJucoso 

1olcrnnce test. 

' 'Sort!ly needed for 1hose ot us who artt just besin· 

ning to adapt microprocessors lo teachin g .appl i· 

cations in Physiology. Or. Randall i.s emin t:tnlly 

qua lified lo do this special job. He has intend ed 
for severa l years with his polenlial readers 
through his activit ies in the l\merican Physiologi
ca l Sociel)•. '" 

Bevor ly Bishop 
.S UN\' ct ! BuJJn lo. Sd10nl nf ,\1 1•<l ir: tr11! 

Feb. 1980. 250 p p .. l llu•. P•11er 061 28 S H .50 

Pric:o Is s ubject lo change wilhout no1icu. 

..-,, 
• 0Addison-Wesley 

0Advanced Book Program . 
0 • 

•' ~ Reading, Mass. 01867 , U.S.A. • u 
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With the number of disk drives on the market increasing, 
more and more people are beginning to ask what's under
neath that cover. 

The CCI'" series of disk drives have been designed for long 
life and ease of operation. The features shown above are what 
set our CCI drives apart from the rest. With a CCI drive you get 
an integrated professional design! 

If you 're still not convinced that you get the most for your 
money with a CCI drive, just ask for our complete specifica 
tions sheet. Then, compare our disk drives to anyone else's. 

51/4" DRIVES 
CCl-100 40 Track (102K Bytes} for TRS-80* Model I $399.00 
CCl-189 40 Track (102K Bytes) for Zenith Z89 $499.00 
CCl-200 77 Track (1 97K Bytes) for TRS-80* Model I $675.00 
8" DRIVES 
CCl-800 77 Track ( 1/2 Meg Bytes) for TRS-80" Model II $895.00 

Operating Systems 
NEWDOS Plus for 51/4", 40 and 77 Track Drives-with over 200 
modifications and corrections to TRSDOS $] ] 0.00 
CP/M for Modell, Zenith $150.00 
CP/M for Model II, Altos St 99.00 

Software by S&M Systems 
INSEQ-80'" -Indexed Sequential Access Method ( ISAM ) 

for the TRS-80 Model I • 
Four machine language programs that can be called from your 
BASIC program via USR functions to access records either sequen
tially or randomly. The iNSEQ-80 programs maintain all indexes and 
chains for you. Includes reorganization utility to consolidate files. 

$49.95 
Professional Business Software using INSEQ-80 for 

the TRS-ao· Model I and Zenith Z89. 

Accounts Payable, Accounts Receivable, 


General Ledger, Payroll per package S99.00 
All CCI drives are also available for 220 Vac (50Hz) operation. Inventory per package St25.00 

Computercl•ty, t8L'[W~~ ~1<>-343-6s22 

TWX: 710-348-1796 

TM Massachusetts residents call 617 /242-3350 
For detailed technical information, call 617/ 242-3350. 

175 Main Street, Dept. B-8 , Charlestown, MA 02129 Freight Collect. F.O.B. Charlestown. 
Hours: 10AM-6PM (EST) Mon.- F ri. (Sat. till 5 ). 'TRS-80 Is a trademark of the Tandy Corporation 

Products also available from: Radio Shack, NEC, Centronics, Paper Tiger, Tl, Altos, MPI, Zenith, ATARI, Mattel , 
PET, OKIDATA, Apple, Eaton/LRC. - -- 

FRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQCJIRIES INVITED Ii. . .. I VISA' 
Retail Stores: MA: Burlington, Charlestown, Framingham, Hanover NH: Manchester RI: Providence 
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BK BYTE STATIC RAM MOOUlE FOR THE 6800; COMPATIBLE 

WITH THE MOTOROLA E~ORc•se• • BUS ANO 0-2 KIT . 

TWO SEPARATE 4i AOOHESSCS; EACH MAY BE USED AS RAM 

OR IREAT!O AS ROM. 

SWITCHES SET ADDRESSES ANO CO NTROL RAM IROM OPTION. 

All IC 's ARE SOCKETEO: EACH IC HAS A BYPASS CAPACITOR. 

ACCESS TIME ; 450 NSEC. 

DIMENSIONS: HEIGIH 8.42SIN. WIDTH 9-750 IN THICKNESS 

061 IN. 


SIGNALS: RIW, VMA OR VUA IJUMPERJ. ~ 2 

STATIC HAM: LOW POWER 1101AN 4l OR WUIVALENL 

THE AL168BK COMES ASSEMBLED ANO TESlEO WITH A ONE 

YEAR WARRANll . 

PRICE 1250 


APPLIED LOGIC, INC 
P.O. BOX 328 


JAMAICA. NEW YORK 11415 

12 1 21459 -4064 


'EXORt:ISl!'I 1$ a 11adema1k cf MOIO:IOla, rnc . 
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STATIC RAM CHIPS 
FACTORY PRIME ~~.:io:-Q='::ii'."'n"" 
2114L 450 ns .$5.90 200 ns . $6 .90 
4044 450 ns .. $5.90 250 ns . $6.90 

Md $5.00 Hindll"'l Dn Otdors Undei 1200.00 

32K STATIC RAM BOARD 
FOR TllE SSSO AND SS50C BUS (SWTP etc.) 
• SS50C Exlended Addressing (can be disabled).
• 4 separa1e BK blocks. 
• Low power 2114L RAMS 
• Sockeled for 32K 
• Wrile Protecl 
• Gold Bus Conneclorn 
16K ..... . .. ...... . . .. .... $328.12 
24K .. _. .... ........... . . . $438.14 
32K . _____ . .... _..... . .... $548.15 
=~i'\~e.or~~t~~~~~~= 
Including "'" UNIQUE 80'24 VIDEO BOARD, ard our AC 

i:l
1

iil"°i~~~~ @l 
1337 W. 37th Place • Chicago, IL 60609 
(312) 927-5510 • TWX 910-22"1-4055 
The Company lhal delivers. 
Quality Electronic products since 1915. 
lllMIX" ind GHOST" n Ao;5lo'ed l"""""1<S ~ GIMIX Ille. 
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** ********* **1f
** pE.'f~. THE 84"'"o· *** -rf\S 8 lEEoE)( * 
* GREEN * 

* SCREEN !* 
** •IMPROVE IMAGE CONTRAST * 

* :* •:~~~~c~v:;:E~~u~GIBILITY PROVIOE A MORE PLEASING 

* 
* 
* •~\~~a:~ISTINCTIVE PROFESSIONAL * * LOOK TO YOUR SYSTEM * 

The GREEN SCREEN lo cuotom molded to 
fit nicely D\ler th111 picture tube. * ** ti; ing•nio1aly maunu In •eeanda w ithout ** any toala. • * • * * ** CALL : (212) 296-5816
* or Hnd 112.50+ 52 S&H ..... ** 


* ALPHA product co. ** 	 *89-71 , 791.11 Bi:,. W~•Win, N.Y. 11421 

************ 


The World Has Seen 

Tiny Basic, Tiny Pascal, and Tiny C. 


Until Now, 

Microcomputer LISPs Have Been 


"Tiny LISP." 

TLC-LISP •S LJny m only one way: its introductory 
pr•ce of $150 for all the fealures descnbed •n the 
"What's New" column of the May BYTE. 1><19e 292. 
Th•s offer Wlll only last 't•I Sept 2. 1980:after that 
date. we reQuor-e $20 for the manual and $250 for 
the complete system. lCal reS1dents, always add 
6 % sales tax: and lore1gn orders. please add $3 
for sh1pp•ng J 

In All Other Ways, TLC-LISP Is 

BIG

It 1s a BIG subset of MIT's USP M ach•nc LISP. the 
world's best USP. It •S Bf G •n ped ormance. averag
ing 113 the speed of a KA · 10 It •S BIG m docu 
n'lentat1on. supptymg a manual wnuen by John 
Allen, lound•r of TLC. author of " Anatomy of LISP" 
and edi tor of BYTE's special LISP issue It 1s BIG in 

auaht.y.being designed and implemented by a team 
with thirty year-s combined USP experience So. 
get on the TLC·USP bandwagon early,discover the 
cower and fle,,bd•tYol LISP us•ng the BIG USP W"th 
the tmy pnce 

IT.IL.CU, The LISP Company 
Box 487 Redwood Estates.CA 95044 
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6502 
FORTH 


Is a struclured. hlgh-levol macro language well 
suited to microcomputers. 6502 FORTH is avall· 
able now for KIM. SYM. and AIM syslems with 
al least 12 K of RAM Slarting at either $0200 or 
$2000. Includes a bullt·fn 6502 assembler. text 
editor. and virtual memory file software linked 
lo the syslem casselle Interface. (An app. note Is 
provided which show. how 6502 FORTH can 
easily be lnlerfaced 10 a low-level disk driver) The 
package. whk:h Includes a commented source 
listing of rhe complete system, objecr code on 
cassette. and a user manual. sells for $90.00 (in · 
elude $4.00 S&H). Payment must be by U.S. 
check or money order. (Specify sysrem lype and 
Slarllng loca1ion) The user manual Is available 
separately lor $15.00 (Include S1.50 S&H) 

ERIC C. REHNKE 
1067 Jadestone Lane 
Corona, CA 91720 
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SAl' E 
15-50% 

Of' H>l'R msK Sl'ACE 

HUFF n PUFF 

• 	 Bit compress your files with 

savings up to 50 % 


• 	 Cut your TP connect time by up 
to 50 % 

• 	 Z-80 code compatible with 

CP/M and CROMEMCO COOS 


• 	 Free 30 day money back 

guarantee 


HUFF n PUFF is available on B" 
diskette, single or double density 
for $75. 

(California residents add 6 % sales 
tax) 

J and S SOFJ'WARE 
2406 TOlllll~O~ l'L\CE 

C.-\lll.SllAU CA. '.l200N 

The best choice 

in mainframes ! 


e S100 CAFlD FA AME e AX LAL BLOWER 

• l2 Mttl 12 an MONITOR • ASSf:MULED g TUTiiD 

e 111 AMP POWER SVPfl\.Y e RE.ADV FOR VOUll CAHO.S 

• Ul'PEA& L.OW EACASE e SS9S000EM0UAUl . ONE 
ASCI I tCEY BOAAOS 

ooO INFINITE 
!M 

(;.kf•tvmr~ l}M fJil1 l w1 

111'!1 E. STRAWBRIDGE. MELBOUANE, Fl 31901 - 13051 7:l4·158& 
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H9 OWNERSI 
Upgrade your video termlnol with one 
of these long overdue kits: 

GRAFIX -Graphical display capa
bilities assembled ond tested S69.95. 
Kit S59.95. 

CURSOR CONTROl - A total of 
8 functions assembled and tested 
$34.95. Kit $29.95. 

FLICKER FREE 4800 baud 
operation assembled and tested 
S79.95. Kit S69.95. 

All have a full 6 month warranty. 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 N.E. 30th Avanue 
Vancouver, WA 98665 
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( WAPPLE) 

SUPER SALE 

16K Apple 11 $995 00 
or Apple II Plus • 
Apple Disk II 
w/controller $529.95 
Apple Soft or 
Integer Cards $159.95 
Pascal Language Card $459.95 
10 Megabyte Disk 
for Apple $4695 .00 
DC Hayes Modems $339 .95 
Graphics Tablet $695 .00 

l£ffiPfl rnmPUTEA STDAE 
P .O . BOX 1000 DESTIN F l. l ~ -l l 

ACROSS FROM RA.MADA INN 
904· 8 37· 2022 

Credit Cards Accepted 
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ZENITH 
DATA 

SYSTEMS: 
Smart Video 

Terminal 

l~OlS:~!?o™•lOOIT51E~ 
Immediate response to your orders (verbal or written). toll-free (800) 421-0347 

ppkz®11 ... Apple 11 plus 
and the NEW Apple Ill 

The complete, ready to run computers . . . Connect to your 
color TV and start writing programs today. APPLE is faster, 
smaller, more powerful than it's predecessors. APPLE will 
change the way you think about computers. Call for our Price. 

INVENTORY CONTROL SYSTEM FOR Apple II 
The first truly professional system that can tackle up to 8, 100 
items · Transaction reg ister/audit trail • Inventory Status re
po rt · Re-order report · Keeps track of purchase orders auto
matically· Will. handle mult iple departments or divisions 
Fast data retrival. 
Minimum hardware requirements: APPLE I I Plus with 48K, 
one disk drive and BO column printer. 
Introductory Price: $99.00 Including comprehensive manual. 

ATARI 800 b~~g8r~r System 
Packed with: Computer Console, Basic 
Language Card , Education System 
Master Cartridge, Cassette Recorder, TV 
Modulator , BK Memory (expandable to 
48K), Power Supply & all Books and 
Manuals $799.95 

ATARI 400 Personal Computer 
,I 1 Svstem for lessZ-89 

Computer 1 

System: ~~~~~~~~ 
Packed with: Computer Console, Basic 
Language Cartridge, Power Supply, TV 
Modulator, and all Books and 

, I j l I • • • ,,._ 

includes: Z19 Display, a built in SY•" 
Floppy Disk . 2 serial ports. and 16K of 
memory. 2295.00 48K Memory 2595.00 
Also 48K Z-19 hasaZBO Micro -processor . 
numeric keypad and B function key. 895.00 

Manuals $499.95 
ATARI ProgromRecorder 69.99 
ATARI Sohware , Roma, Cuaettea 25°1> oft list price 
ATARI Expanolon Memory 8K Module 99.99 

16K Module 169.99 

(:.commodore the Great American Solution 

; CBM 8050 

·=1._,-: '::.:. ~:.:. ~ :. :. ._ ---~ -....:.-·-- ... - -- · - -• 

1--- - ------
1 

DUAL DRIVE 
FLOPPY DISK 

CBM 2022 1-:~1 
~ . , l ~ 

TRACTOR :;t '-f'I9 
PRINTER I -' L 1 

I 
I 

.. ,, .. . .. . . . . - ... .- . .  . .. . . ' " " ~ 
I ' r • • ,. .. ' ... 

EPSON MX-80 
DOT MATRIX PRINTER 
The new Mode l MX 80 is a high-speed 
bid i rec ti onal , impact printer capable of 
print ing 9x9 dot matrix characters. Prints 
enlarged. condensed, condensed/enlarged, 
norma l characters with 40,132, 66, 80 co l
umns per line logical seeking function. 

CBM 8000 SERIES BUSINESS COMPUTER CBM 2001 SERIES BUSINESS COMPUTER EPSON TX-80 ... 
DOT MATRIX PRINTER 

DYSAN DISKETTES 
THE CADILLAC OF THE FLOPPY DISKS AT LOW LOW PRICES 

8" (BOX OF 10) • 3740/ 1 sgl side / sgl dens11y •••••••••••••••••• 4.50 ea 
• 3740/ 10 sgl side/ dbl densily ••••••••••••••••• 6.95 ea 

5 " (BOX OF 5 )•104/1 soft sector• 107/1 10sectors 
• 105/1 16 sectors •••••••••• 4.50 ea 

Prices subject to change without notice. 
VISA and MASTER CHARGE WELCOME. Allow 2 weeks for cashiers 
check to clear. 4 weeks for personal checks. Add 2% for shipping and 
handling. Calif . residents add 6% sales tax . (Sorry. no C.0.0.) 

U.S. and International dealer inquiries invited. 

with graphics $795. 

16K RAM set of 8 4116's 
250 ns or better $59.00 

MICRO~ 
BUSINESS WORLD 
15818 Hawthorne Boulevard 
Lawndale. California 90260 \213 l 371-1660 



Edu(::lll10n;ii l Soll•ilrtt on Al l iub,ec ts 
ll)1 ho me &rl(J sctiOOI 


llor ~pl)le • ;ind TRS·80""1 


Wril(I for lro11 btoc;hure to 
1111.i r..t. Your t1olt by Comculor Soltw11C1 

40 Stuy.,os.a nl M•no• 
Get'leseo. Now Ycwk 1'4$4 

1 t &·2•3·3005 
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COMPUTER FORMS 
DISTRIBUTOR OF COMPUTER PAPER 
PRODUCTS 

All paper products are w hite, blank, trac tor feed, 
IPinfeedl FANFOLD CONTINUOUS stock . 

6"" x 4 "" POSTCARD STOCK 17"" width wi1h Y, •• 
margins). Use as Is or trim for 3 Y," x 5 y," card. 
Pkg 1000 cards ... $ 17 .95 Pkg 2000... $29.95 
Box 4000... $49.95 

STANDARD 9 Y,"" x 11 ·· COMPUTER PAPER 
18 Y, .. x 11"" sheel) 

Pkg 500 shee1s... S5.95 

Box 3500 sheols ... $27.95 

Box shipping weighl. .. 3 1 lbs 


TAY OUR MINl·PAPEAI 6"" x S Y, .. sheet size 

(7"' w idth includes Y2" tractor margins) 

Box 3200 shoeis ... $23.95 Sh. WI. onlv 17 lbs 


CASH ORDER: Include $2 for shipping . excess will 

be billed with your order. 

CREDIT CARD ORDER: Shipping will be added to 

your order. Include ALL credit catd information. 


I
Send for FREE Ca1alog of CHECK or 
Paper Products . Postcard Money Order 
stock. address labels, many ~ • 
sizes & types of poper. -

COMPUTER FORMS 16 16) 429-7922 
5588 Caribou. Stevensville. Ml 4912 7 
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STRUCTURAL ANALYSIS 

SOFTWARE 


For TRS-80 and North Star 

Computers 


SPACE FRAME IF"'l1e Elen\"11 - S1iffnen Malhadl 
includu space Frame. Plano Frame, Space Truss & Floo! Grids 
Disk Versian 1150.00 Cossell• Version 150.00 
TRS.80Model 11 1200.00 Ootumenta lion Only 125.00 

plus Postege 

TRUSS FORCE !Method ol joinll solulion of Common Trusses! 

Disk Version 150.00 CHsttle Version $25.00 
Dacum1n1ation Only 15.00 plus pos11ge 

LINEAR PROGRAMMING ISimpl11 Method! 
Dist Ven1011 160.00 Casseue Version $25.00 
Oocumenlltion Only 15.00 plus PostlQI 

ENGINEERING ANALYSIS 

SOFTWARE 


P.O. Box 26206 

Fort Worth , Texas 76116 

Phone 1214) 298-1248 

In California Conlact: 

MICOPS INC. 
421 Royale Park Dr . 

San Jose, Ca. 95 136 
Phone (408) 629-5716 
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GETPaidJ(
fo.r using_ your 
computer ~ 

FUN ! Eas'I $t3~ 
RUSH COUPON FOR fl:lt;, 

STREET 

CITY 

STATE 
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=Diskettes= 
8 inch· soft / hard soc tor: 

Sngl sido-sngl dons $2.95 
Sngl sldo·dblo dens $3.55 
Sngl slda·revarsbl $4.55 
Obie sida·sngl dons $4.55 
Ohle side-db/a dens $4.90 

5 inch· soft / hard sector : 
Sngl side · 40 Trk $2.75 
Obie side· 40 Trk $4,05 

Sng/ side • 77 Trk $4.35 


Visa / Mst.Chg! COD - call 


[206]488·4552 

HARRCX CORPORATION 
Madia Salas Division 

P.O. BOX 249 
Kenmore, Wash. 98028 
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FIELD ENGINEERS 

TECHNICAL SUPPORT 


FIELD SERVICE MANAGEMENT 


SYSTEMS 3 70/ 360, H-200, 
XDS, Univac, CDC 
A ll large & medium CPU's 

MINl 's PDP, NOVA, G. A ., H P, 
etc . .• Al l Mini Systems 

1/0 STC , TELEX, CDC, ITEL, 
CALCOMP. etc ... All 
Peripheral Experience. 

SPECIALIZED PLACEMENT OF THE 

FIELD SERVICE PROFESSIONAL 


LET US LOCATE THE BEST OPPORTUNITIES 

FOR YOU 


NAT I ON W IDE 


fill[) SUii lJl[]E SEfll'il (.1 11 
925 E. RAND RD. 


ARLINGTON HEIGHTS. ILL 60004 

131 21 398-553 5 


Private Employmenl Agency - no fees 
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SPECIAL PRICES 

HARDWARE, SOFTWARE, 

P ERIPH ERALS 


FOR 


tlappk!·computczrs 
-•IBl'llFID 
Vector Graphics 

Most item s in s tock fo r 
immediate d elivery. VISA/MC. 

For Our Cata log, Co11tacl 

Computer Distributors 

PO BOX 9194 


AUSTIN, TX 78766 

(512) 345-9729 
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Now on Disk 

Learn FORTH 
t'O RTH i~a structured high lc ' ·d l 11n~u.Jgr: lha1 Jr.un:tiical l) 
cu1s program dc:vctopn~m lune. You can c'l.pam.J lhi: 
FORTH language byJc finin~ ncwopcr.i.tion) anJ Ja1~ '>'flC' 
FORTH prc.>gDm>u.n: compiled 1'1 n:Jui;c mi:mof) 'Jl~"C :1m.l 
lloprr:d cxecu1ion. 

tinyfORT H IS ii cumph:tc \ ' l! ( )llln or !he powerful FORTH 
l:inguagc 1i1i lorc."<l lo 1hc TRS·Xf>. The lli!lok 1myFORTH ')'" 
tcm i~ a S.!and·alonc npcra1inp. 'Y'lcrn wil h FORTH, !I 1cx1 
eJ11ur , an a...~mhlcr. and ~ruphtC!lo 

l.tarn .~ORTH on your o..-.·n t:ompull.'f llu: tm~·FORTH 

uscr'ir. munual cont:ains humJrc1h 1'1' i:umrtc, to teach you 
FORTH 10 a hands-on ~t) le 

UnyFORTH fo r 16k l< vd II TRS·Kfl. 
Disk version and full d04.· umcn1~1mn SJ•) 95 
Ca,M: UC \'CNiOn :&nd foll docu rncnlal1(tn 29 . IJ~ 

Do~:umenl ~lton only ldiir.k \'Crslon> ..Sl -' .\15 

All ()rJc~ arc fully t:.uaranlc."CJ. AJJ SI.SU for po~tai;c lltld 
hanJl i n~. Order with check . mo•h:y order, Vi s.1. <lr M:t!>C~r· 
ch:a.rgc 

Wnte for :a FREE booklet di.:M:nh1n~ FORTH 

The Software Farm 
llox 2..JO.I O. pt . A.JO Rt!!iUm, VA 22090 
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toBLE PO eox ro.h PHONE: 1eo• 1 • s~111• 
RISVOl/11< \''"Gr"/'-' l'iO." 

OMPUTER CORPORATION 

ADD l he ullimate to your compuler syslem 

"SOUND" 
106,000,000 Distinct Sounds 

Noble Computer Corporation announces the 
development and produclion ol a compu ter 
SOUND board. for S-100 or S·50 Bus User 
complete with software. capable ol producing 
106 Million disl incl sounds. 

Also available · S·50 INTERFACE 

Open up your compuler syslem lo I he real 
world . Now at last there is an S·50 lo S·l OO In· 
terface available that allows you to be com. 
palible wi lh any S· 100 Bus lnlerface syslem. 
110 media or memory system. This third 
generation S·SOBus Interface fea tures: 

• S<!lectable memory addressability 
• Selectable 110 Device Addressabllily 
• Up lo 64K Addressabi lity 

Bolh producls are assembled, \es\ed. and 
guaranteed: 

Computer Sound Board . $179.95 
S-50 lo S· 100 lnlerlace · 5129.95 



I DAL-COMP I 

DAL-COMP gives you the finest lines in electronic hardware, components. computer boards and peripherals. 

SD SYSTEMS 
FORS- 100 

Memory Boards, Video Boards, CPU Boards, 
PROM Boards, Single Board Computers, Control
ler Boards, Software. 

SSM 
FORS- I 00 - APPLE 

Video Boards, 10 Boards, Music Boards, CPU 
Boards, RAM Boards, EPROM Boards, Extender 
Boards, Terminator Boards. 

AP PRODUCTS 
Solderless Plug Boards, Bread Boards, Flat Ribbon 
Cable Assemblies. Jumper Headers. Test Clips. 
Connectors, Sockets. 

CALIF. COMPUTER SYSTEMS 
FOR S- 100 - APPLE - TRS 80 

Interface Boards. PROM Boards, Controller 
Boards, CPU Boards, RAM Boards, Mainframes, 
Extender Boards, Proto Boards. 

QT COMPUTER SYSTEMS 
FOR S-1 00 

Memory Boards, CPU Boards, Clock Calendar. 
Motherboards, 1/0 Boards. Video Boards, EPROM 
Boards, Controller Boards. 

MOUNTAIN HARDWARE 
FOR APPLE 

lntrol X- 10, Apple Clock, Super Talker, ROM Wri- · 
ter, ROM Plus, Music System, A/D &. D/A, Expan
sion Chassis. 

- PANAVISE -OK MACHINE&. TOOL - MODEMS - EPROM ERASERS - DISKS - DISK DRIVES- POWER 
SUPPLIES- VECTOR ELECTRONICS - IC's - (TIL- CMOS - MEMORY) - SOCKETS- SWITCHES 
TERMINALS 

Call Dal-Comp for prices on all your electronic and computing needs. We offer the finest products in the 
industry at prices you can compare with anyone. Check our fast service and responsive sales people. 

CALL TOLL FREE 800-527-5310 • ~~~~~~~~~~~~~4)350-6898 


THIS MONTH'S SPECIAL 

4116 250NS 8/$48.00 2114l 300NS 5.25 DB25P Male Plug 2.95 
2708 6.25 2114l 450NS 5.00 08258 Female Socket 3.60 
2716 19.95 1771 26.95 DB25C Cover 1.50 
2732 79.95 1791 37.95 RS232 Set/1 Ea. of above 6.50 
8080A 3.50 1863/AY51015 5.95 UV Eraser 68.95 
Z80A 13.95 16028 3.95 Dip Switches Call 

Zip Dip Sockets Call8253-5 20.25 S-2350 7.95 
8279-5 18.50 Lo-Pro Sockets Call8212 3.50 

TERMS OF SALE: Cash . checlts . money orders. VISA. Master Charge Minimum Order Sl0.00. Texas residents add S'Y, sates iv.. Minimum shipping and handling 
charge S3 .00 . coo orders add S2 ()()COD lee u.s lunds only PRICES SUBJECT TO CHANGE WITHOUT NOTICE . SOME ITEMS SUBJECT TO PRIOR SALE . WE 
RESERVE THE RIGHT TD LIMIT OUANTITIES 90 OAY GUARANTEE 

DAL-COMP M/O DIV. 2560 ELECTRONIC LANE , SUITE 108, DALLAS, TEXAS 75220 • (214) 350-6895 
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http:8/$48.00


H89/H8/Z89 

Software Tools That Work 

PIEt full screen editor $29.95 
TEXT fo rmatter 34.95 
(order both for word processing) 
C Compiler• 39.95 
Airport (real-time game) 19.95 
File packer, modem/file-transfer, 
LISP interpreter, Z80 & 8080 
macro assemblers, more. 
Quality software running under 
HDOSt (requires 32K RAM) . 

Available at Heathkit t sto res or 
Walt Bilofsky's 

Software Tool Works 
!4478 Glorietta Dri ve 

Sherman Oaks, CA 91423 
Phone orders: (213) 986-4885 

Add S2/order \st class postage and handling. 
CA rcsidcnlS add 6% sales lax. 
'Documentation complements The C Program· 
ming Language, Kernighan & Ritchie. 
t Hcathklt. HOOS: TM of HC>lth Company. 
PIE: TM of Programma International, Inc. 

Circle 285 on Inquiry card. 

z-80 
•' • •• TESTING/INPUT-OUTPUT •• •• • 

PACKAGE 

(Primarily for NORTH STAR DOS users who develop 

assembler or machine language programs) 

Featwlng: 

IA) Integrated Test ing Package 


• 	 Full Instruction trace 
• 	 Breakpoint
• 	 Dlsplay/aller RAM contents 

(Bl Input · Output Package. designed to be called by 
assembler·oriented programs 

• 	 Random or seQuenlial access to 

dlsketle files 


• 	 Record blocklngJdeblocklng with se· 
quent lal 

• 	 Console inpul·outpul assist 
• 	 Oala compare and set return codes 

Both for $45 on single density 5"' diskette, ppd. 
RcQu i1es 4K beglnn ing at localion zero 
Tosi Package may be interlaced to other Z·SO 

sys I ems 

~~1t;~~~~~~~ftFo°~'!ns~ns~~r~~ ~~~1~1~e~~ns l ly 
Code Construction Co., 
P.O. Box 235 
Wentzville. Missouri 63385 
P.S Cross·Pac1< Ca1atog Lister 
~~~e~:~~,~~~~g): .;;o~~g:;::-compu1es trne space) 

Circle 288 on Inquiry card. 

A 
STANDARD 
fig-FORTH 

A/FORTH 

FOR THE 

ALPHA MICRO 
® 

PROFESSIONAL 

MANAGEMENT 


SERVICES 


724 Arastradero Rd ., Suite 109 
Palo Alto, California 94306 

408/252-2218 

® A REGISTERED TRADEMARK OF 
ALPHA MICRO SYSTEMS 

Circle 286 on Inquiry card. 

FOR SALE BY OWNER: 
MUST SELL! 
PerteCIMITS 300 

Complete Small Business System ... 

or will consider selling components 

Altair BBOOBT 

64 Kstatic RAM 

10 Mb Pertee top load hard disk 

Qume 45-cps letter quality printer 

Lear-Siegler ADM3A CRT 

Rack-mount desk 

Plus: Microsoft BASIC, utility programs, 

Word Processing, spare 16K, memory test 

routines in ROM, up to twenty 3M Disks. 

Used 24 mo., now in operation. 

Available 8115. 


Steve Livers 

215-657-6575 
IJL Assoc'd, Inc. 

Willow Grove (Phlla) , PA. 


Circle 289 on Inquiry card. 

• 3M DISKETTES. MINI OR 
STANDARD 

•3M DATA CARTRIDGES, 
CASSETTES, DISK PACKS 

•RIBBONS. PRINT WHEELS, 
ELEMENTS, PAPER 

"' ZAPP ,/.f
STATIC PROBLEMS??? 


CALL US ON 3M VELOSi Ai® 

ANTISTATIC FLOOR MATS 


5555 Magnatron Bl"d. #J 
San Diego, CA 92111 Ji!ll!J 
(714) 565-4505 BUSINESS SYSTEMS, INC 

Circle 287 on Inquiry card. 

ALL CP/M & CRDMEMCO SYSTEMS 
INiENTORY CONTRDl (for Mu•liclu11n & !ll1~1nJ 12 50 
Parts explosions lor linished l))Ods & assemblies 
Parts re®oements locecasling & Pull Sheets 
Ew.omlc Ordef OuMhlies & Aeo."der AejlorlS 
1500 itMIS per S.D. 8" disk side 
ACCOUNTS mULE/RECEIYAILE ll15/Sl15 
Replaces all l'O'Jr hand wlinen ledgers 
Prints Mont~y ltdge.- Sheets. Checks, Vruchers & Stubs 
Aged Trial Balances & Statements 
Handles Discollli~ Partial Payments, Credit~ Etc. 
APARTMENT MANAGEMENT SISIEM l?SD 
Prints au yoor Monlhly Aent Bills 
lle!>otls Late Payments, Vacancies, and Lease Expirations 
Links wllh Acoounls Receilrable Program 
PAYROLL SYSTEM $175 
300 E..,ioyees per s.o. B" disk side 
feder1", Siale and I.Deal Taxes 
Ouanerly & Yeaily Reporls line. 94 t's & W·2"s) 
Prinls Payroll Register~ Checks & Vouchers 
MAILING UST 191 
Maintains yoor list up 10 1700 cuslomers per S.D. 8" disk side 
Prints the list by CUS1aner T1pe, City, Stale CJ rlll 
Can be used lo sen:! Personalked Fum Lene<s 
These proo-ains run FASTER & BETTEft than ones coslinlj up to 5 
times rrae All used "'"'" t 'lz years by several taige COl])CJallons. 
Hardwilo'e Required: 48 KRAM,<iJal nOllllY disks.132 col prinler. 
wrnl!n In Crcrnein:.> t6 KEXIENOED BASIC (runs under CPIM) 

FEITll S6fl'flAftE 
c..ia,.rwkA·1103 
Wy1'"i• h. IGD95 

i2151 llM1IO 

Circle 290 on Inquiry card. 

WISCONSIN AREA 
KOMPUTER CO. 

-~.. ?.at S cw1u 

e-..""" e...r.. . 

j 'UIA1:'6 I 

10 'fl'*- 11fu •26.40 

10 'f!..t.u... S .S . r •29.00 

J111 11) Orden ar Sel'ld ror l r och1.1rt1: 

WISCONSIN ARIA KOMPUTER CO. 

1328 BALSAM PLACE 

WIST BIND, WISCONSIN 53095 

\N'luonsln Residents Add 4"/. Sales Ta• 

Add 5'/. for Shipping & Handling 

MINI FLOPPY SALE 
TRS-80 OIVNERS 

SINGLE SIDED $365. 00 
DOUBLE SIDED $485 . 00 
READY TO GO-CABINET
POWER SUPPLY-CABLE 
ASSEHBLED &TESTED 

ADD O!'J DRIVES 
SINGLE SIDED $225.00 
DOUBLE SIDED $ 345.00 

INTERFACE,INC. 
20932 l.ANTARA STREET 
CANOG/\ PARK, CA. 9_1304 
(213) 341-7914 

MASTER l.HARGE &VISA 

MARKET DATA LISTINGS 
14 COMMON STOCKS 

... DAILY CLOSE & VOLUME 
Feb. 28, 1978 to present 

A FOR THESE STOCKS 
ASA BallyMfg HughsTI 
AllisCh CornG IBM 
A Hess EsKod LeviStr 
ABdcst GMot Nwtlnd 
Avon Honwll 

S20 Each, Sl 60 Lot - LISTS 

6,, Add S30 Per Lot For Diskette 

IBM 8" 20 (IBM 5120 BASIC] 
NORTH STAR 5%"' (N.S. BASIC) 

MC. VISA, CHECK, MONEY ORDER 

I 

I 

POST OFFICE BOX 415 

BURLINGTON , IOWA 52601 
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4116's ·200NS. 
ADD-ON MEMORY FOR: 

APPLE, TRS-80, HEATH, 


EXIDY, SD. EXPANDORAM. 


8tors4995 

16 for 595°0 

11542-1 KNOTT ST. 
GARDEN GROVE, 

ATARI 

MODEL400 

• 	 Compuler Console 
• 	 Basic Language 

Carrridge 
• 	 Basic Language 

Programming Manual 
• 	 Operators Manual 
• 	 Power Supply 
• 	 TV Switch Box 

CALL FOR 

PRICE 


AVAILABLE 
FROM STOCK 

1----"-SH~UG~A_RT---+--_S_PE_C_IA_L---t 271 6'S 

400 & 800 
MODEL800 

• 	 Computer Console 
• 	 Basic Language 


Cartridge 

• 	 Education System 

Master Cartridge 
• 	 Basic Language 

Programming Manual 
• 	 Operators Manual 
• 	 Atari 410 Program 

Recorder 
• 	 Guide to Basic 

Programming Cassette 
• 	 BK Ram Module 
• 	 Power Supply 
• 	 TV Switch Box 

CA 92641 
(800) 854-6411 
(714) 891-2663 

MICROBYTE 


32K STATIC 
RAM BOARD 

• 	 IEEE/S-100 
• 	 4K Bank Addressable 

to any 4K Slot within 
a 64K Boundary 

• 	 On-board 8-Bit 

Output Port 


• 	 No OMA Restrictions 
• 	Assembled & Tested 
• 	 4MHz Operation 

s49000 

SANYO 


B&W 
MONITORS 
9" MODEL 

s17500 
15" MODEL 

$250°0 

SA801 R 
Bare Drives 


Single Sided/ 

Sgl/Dbl Density 


CALL FOR PRICE 

AND 


2114's 
(200NS.) 

LO-POWER 

s41s ea. 
(1-49) 

5-VOLT ONLY 
(450 NS) 

s250.&. 

HITACHI, FUJITSU 

DELIVERY 50 & up $4.35 ea. INTEL's $30.00 
LINEAR COMPONENTS 


LM 348 .............75 
LM 377 .............90 
LM 555 .............35 
LM 3900 ..•....•.••.42 

SHUGART SA400 
• 	 Enclosed in Metal Case 
• 	 Cutouts for Data Cable, 

Switch , Fuse & Pwr Cord 
s31500 

IMSAI CONN. 

100 PIN GOLD 
SOLDERTAIL 

s2so ea. 


or 


1 0 for 5230 
ea. 


CAPACITORS 

.1 @12 VOLTS 

CERAMIC 


11C 

or 


100 for $10.00 


SA800 DISK DRIVES 
SHUGART 8" SGL SIDED/DBL DENSITY 

DISK DRIVE, WITH CABINET, PWR. SUPPLY. 
(ASSEMBLED & TESTED) 

TRS-80 DISK DRIVES REGULATORS 

Shugart SA400 , Single or Double Dens ity, 320T·5 .........•90 
Soft Sector , up to 218K Bytes . 25 MSec . 320T·12 ........•80 
Access Time. Software Compatible . 340T·5 .........•75 
 1-99 100 UP 

340T·12 ........•65 .10 .09s39500 	 14 PIN78H05........ 5.25 
-----.--------1 16 PIN .12 .11 

ORDERING INFO TERMS 	 18 PIN .15 .131------___,f---------- CATALOG 
We Accept Cash, AVAILABLE 20 PIN .23 .21Name, Address, Phone Check, Money Order,

Ship by : UPS or Mail .26 .24Visa & Master Charge. CALL 24 Pl N
Shipping Charges, Add C.O .D. 'sonApproval. OR 28 PIN .30 .28$2.00 up to (5) lbs . (U .S. Funds Only) WRITE 

Tax: 6% Calif . Res. 40 PIN .42 .40 

(1) DRIVE INSTALLED 
s77500 

LOBO INTERNATIONAL 
TRS-80 EXPANSION 
(LX-80) INTERFACE 
• 	 CONNECTS OIRECTLY 

TO KEYBOARD 
• 	 TO SERIAL PORTS 
• 	 PARALLEL PORT FOR 

PRINTER, PL).JS MANY 
MORE OPTIONS . 

s49500 
CENTRONICS 


PRINTERS 

(MODEL #703) 

• 180 CPS Bl-DIRECTIONAL 
• 	 LOG IC SEEKING PRINTER 
• 	 132 COLUMN CARRIAGES 
• 	 VFu d CENTRON ICS 

PARALLEL INTERFACE 
51850°0 

LO-PRO SOCKETS 


(2) DRIVES INSTALLED 
s125000 

MICROBYTE 


16K STATIC 
RAM BOARD 

• 	 S-100 Compatible 
• 	 4K Bank Addressable 
• 	 Extended Memory 

Management 
• 	 No OMA Restrictions 
• 	Assembled & Tested 
• 	 4MHz Operation 

.s25000 


CENTRONICS 
MODEL 

#737 

PRINTER 

(IN STOCK) 

sa2500 
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- .. TELEPHONE/KEYBOARD CHIPSJE60B PROGRAMMER AV~..g100 Pulh Buinon Telephone 01111111l!lr nus7400TTL 
AV-H20Q lUS2704 / 2708 EPROM PROGRAMMER 
AV....... ~~~~lifuc~~·:~u•tor 
 4.9'~SN7'10N ... 
AV+2l16 U.9SSN'412N ... K•YbOUCI Eneoder 1· ke)lll,,. HDOl&s KeybO&HI Entoia er Iii keys J.9>SN74160N ...SN74QOt..I SN7UJN .JS ~.~~~~S'~~£.:i:~=~s~:}:.:!: l4C9ZI Key b oiln:I Em:oclCr Hi kciy$ .,,,. SN74MN .lS SN74161N ...SN7401N .20 l4C9ZJ K11yti1011rd EncodH :20 kays ............_.t_...,_,._,, __•l 11MwuWt!Hf!t1" 


SN7"15N ... SN7-U62N ....SN7.t02N .20 .....-pM kll lld.ffUtlie lrllOM ~ ............_.., 
SN14QJN .20 SNlOGN .lS SN74J63N ... .... ICM CHIPS 

. 11..wd..d-. ...11im11111t•1..--.c11t1 ~SN741i4N ...SN70tN ... SN7'*1!1N ICM7045 CMOS Prtdsk>n Tlm111 24.i'l 
SN74ION '·"'... SN74l~N ... • ''" 111n - • QW 1,,. . • _..,. i.. lt&lf'• • •i11 i.. llAM'• WdSN7GN ... ICM7205 CMOS UD StciP'\Wtch/Tlmeir IG.95•ttk............
,,.SN741;16N SN74~N ... SN7Clfi6N 1.2• ICM7207 Osdlalor Conuoiret 7.50.....,_.... .._..-~-·l-r •.. 11.....a .. _ ..._ ....i.. • 

SN74lli7N 1...SN74o07N ... SN74&lN ICM7208 Sl'l'nn [)ecadll Counltr 19.95• 111... •ootlrltDMP... -OfCS-'-a t l 
SN70N .20 SN741$N SN74170N I ...·..." Altl.,,lhnl•_,, loyNd-ktf, ,.'V-"k•• •....al\I _.. ICM7209 Clodt Gtnnr.1!CH 1.95 

f ~. tM lnr,_ .,.,......ill 1 Ullfhu i.tln P...t h••SN74JTlN UOSN740'ilN ... SN7'81iN .JS 
'-•.hl 1ttt,.f.,ui...,...1ffo.'-t-•-.ail IHVAC:. llllCJ, (ftSN74173N 1.2•SNmON .11 SN7·..9N u• NMOS READ ONLY MEMORIES•h"o"""'o•..,.•.., ~-,,.'-•••,,.,-·1 u11"""~'4t..SN74174'NSNUllN SN1"90N .4S ...... ... _lfi<l 1.. f...,.IM•·~----· ~I n -11.11-. ••,-11 MCM6571 126 X9 X 71.SCU Sllittod with Grotk 13.50-" 

SN7412N .25 SN7·"91N ... SN7U1SN l.Ol'·"' ft•¥''"' MCM6574 J28 X 9 X 7 Math Svmbol & PichJres: IJ.50 
SN711JN ... SN7.&92N SN74176N MCM6575 128 X 9 X 7 AIDN Conlrot Cflar.Gen ll.50lhl JICGQI IPKOM '""'-' 'i ll fD!"l.,.U'ly WllC:O<ll.a.'...r"""' ,..,<fOo Ii ...,.l!f"Oolllol ~lf•,1>111.-.Jl'l'l•""".1t1 ... •lkl•I~
SN74UN SN749JN ·.4J" SN74171N ·"' 

!flt-•. , ... •II -! •l-• Tlw Ul'OU CM! tw PIO'll-- ··- .. "··~·! K"llt!M•U o• ,, _ 1111r•ll'"Vf'-""" (ll'llQ\I r .... 
SNU16N ·..."' SN7494N ... SN74179N 1.·.."' J(aGS"~-·11•• Ull - ..1..w . ..Ol)!-d lP.KOUI bfll'•llllO "''" "''"'~ ~11!.lc..N•O , ,.,,.,.,n.-o... - ....... l<ll•UVJl ll'tlfll.f 

SNHl7N llfo0!-"1. IGt I lfl~l"IOI l•PfoO'-"'l•d"g A"yd1..... ln .. 11101t""<t'1belllNtodO•tt'flh o10t1t d .. _t<•No1H ..•O• 11\oi 
l.. •~I K11baM!f W lh.l 1-•linttht ll<t~• P.ot'- -H llOI WNall"'V f t.I Jtc.Olll'190'-lfC'OllU•lll ll"r.,.._1JUo.lo;I 

SN74180N .19SN7~N ... Tl074CN 
SN741JIN l.95SNH20N .20 SN74%N ... TL494Cff"' w11J1,l5 IC"•-' w<lud.,.._ a.coi'"ol SV, •!.\/ ·nv ..111 •26V l lwlf1udtc:-•• i1;rwt.11ar4MlllllD' t..u5oc1..11P"""'&"o;1

SN7~1N ~00 SN74112N .19 
4... TL496CP•••~llP1t~l•Ulu1•ft 1y olf"I!~~~:~~ SN74IOON 1.25 SN7.UMN 1... 11CW 

SNUZlN ·"... SN74107N . lS SN74USN 1... JE608 KIT ............. ... .......................... ...... . $399.95 
 95H90 
SNU2SN ... SN74!09N ... SM'4116N 9.'15 4N33 

SN741DN U5 JE608 Assembled and Tested ..................... . $499.95
SN742fiN ... SN741l6N 1.95 MK50240 
SN7427N SN7412tN . lS SN74J90N l .1S DS0026CH 
SN7429N SN741191N 1.25SN74122N ... Tll.306"' ,,. SN7419'2N - DISCRETE LEDS U:SN74>0N ·" SN7412JN .59 MM5320 
SN743iN ... SN74125N ... SN7419lN .·"'lt MM5330XC$56R .200·· rod S/$1 MV!iO .O&S" fed 6/Sl XClllR .191)' ' reo 5/SI
SN74l1N ... SN7412'GN ... SN7•194N .19 LD110/111XCSS6G .200" gteen 4/$1 XC209R .12S" roo S/11 XCllJG .Ito'" gteon •!SI
SN701N ... SN74Jl2N .JS SN10MN MC144llPXOS6V ..200" yellow 4/Sl XC2090 .12S" 91ocin 4/Sl XCl11V .190" yellow 4/$1
SNH3'N ... SN1•\36N .IS SN1•196N ·"... XC!IS6C . 200" c.1111 4/$1 XC209V , l2S" yellow C/$1 XClllC . 190'' c.toar CfSI

SN74)91N .19SN1440N .10 SN1•141N .lt XC.:22R .200" ttel S/$1 XCS26R . 115" rod S/S I
SN1.U91N U'lSN1.WlN ... SN7•142N 2.95 XC2'20 .20)" groon 4/Sl XC526G . llS" green •/SI

SN7"42N ... SN1414JN 2.95 SN?OMN l.49 XC22V .200" yellow 4/SI XCS2£V . 11.S"" yellow 4/Sl INF RA·AEO L..EO
SN14S200 ....SNH4lN .JS SN1UMN 2.95 
SN7.a2SJN ... MVIOB . 110" reel •!SI XCS16C .tas·· c.lear •!SI ~"x IH"'x 1/16" Hat 5/SI

SN144AN .IS SN10tSN .l9 
SN7445N .IS SN74279N 
SN1446N 

SN141"1N 1.95 
SN74lUN l.'9 SN14283N 2.·"25 
SN1..150N l . l$ SN741.MN US 

SN1MIN 
SNl40N ,59·" 

SN141SlN ... SN7428SN US 
SN1450N ·" SN7"36SN .G9 
SNJOIN .IO 

SN1415lN ....20 
SN7..J6GN ,G'} 

SN74s.1N .10 
SN7..15.1N .$9 

SN7Uli1N ... 
SN14S4N .20 

SN141S4N 1.50 
SN7"155N SN74J61N ... 

SN74l90N I... 
SN7460N .20 
SNHSIJA ... SN74156N ·" 

SN74)57N ·".65 SN70UN I... 

CD4070 ...c°""" .l'l CMOS C04D71 ...C°""I ... c,,_ ,,, CD<an ...c"'°" ... 
C0cez2g ....CD40Cll 1.lt CD40J5 1.)9 

CCMOllJ ... CD<OJI ... CD40ll .Jl 
CD<Cll2 ...CD<lllS ...c°""" ... 

C~OICI ... CD.... 1.4' CD409l 
C040ll .Jl CD.... I.It·"CD4041 1.4' 

MCl440t lUS 
C040U 
CD<Oll ... CD4042 .....• CD401l ... MC14"10 14.95 
Cc:MOU 1..)9 CD4°'4 ... MCJ44U 1us. 
CD.tOIS 1. 19 MCl441~ 4.9!5CD4046 l .l9 
CCliOlEi ... co.con 2.50 MC144ll ll.9S 
CD4Cll7 1.ICJ MCl4506c"'°4• l.lS 
C04t!U ... C040'9 ... MCl4$17 ..."' 
C040t9 ... MCl~2' ll.9S 
CD4020 1.19 

CD4050 ... ,_.,MCU,SllCD.OSI l.19 
CD40>1 1.1' CCM<ISJ J .19 CD45Ce .... 

CD- ....CD<a22 J.19 como I .JI 
CD<ll:ll .21 C~ll 1.21 
CD402< .lt 

CD""' .... 
C04S15 2... 

CD402' .ii 
CD40i5CI I... 
CD<ll!li .l9 CD4518 l.21 
CD<ooaCD40"' .... CD"'° l.21 

c.,.... 2. 2SC040ll ... CD406'l ·..." 
1•cco ... 7"C l6l 2.4'1 
74C02 74COO 74Cl&G '-" 

74CPl 2.IOUCOt ·.."~ J<Ca$ >.••
14Cg(J l.9'~4C<ll 'UCI!? ,,..-" 1.tCIO 14C19! U9 

7"C14 I·"... J.4C9l l.IJ!i 
74Cl95, 2...1'"'5 1.95 
7-4C92274C2<J ... '4C101 1-25 

J.4C30 ... 14C92J .'·" ...14Cl51 2.90 
UC4.2 1.95 74C154 J,00 1•cm .... 

74CIS1 2.15 14C'26 1.96 LOW PROFILE14CAS 2.49 ,_., ...,..HC1l ... 74Cl60 (TINI SOCKETS
HCU ... 74Cl61 1.50 

1.50 ,..I.,'°"''"" nM<> I.IS LMllON 8 pin l..P . 17 ...
L.M106H ... LM111N ...·"' ... ·."19 . 11LINEAR 14 pin LP 
~...,.,... LM123N/H ... 16 Pin LP .12 .21 .20
L.MJCUCN/H ·.lS"' L.M;J.40K·11 I.JS L.MJJJN l .Ol 11 o ln LP ... .2}
LMJl):zH LM7l9N I.It -_" ,,LMli40K ·24 l.lS 20 pin LP .J.I .JO
LM36tH l.Ol ·" LM:MOT-S .... LM7UCNIH .15 22 p in l_P .l7 .36 . lS
LMDH ... LMHl·l4N ...LM340T-6 1.25 ~pin LP .:II .l7 .lS
L.M301CN/H .l$ L.Ml«IT-1 1.25 LM147N/H 21 pin LP ... ... 
LMlOllCNfH 1.00 L.MJ40T·1Z l.l$ .Jl 

•
L.M141.N/H ·" J6pln LP ... ... ·"...

LMJ09H 1.lQ LM).40T·15 1.25 LMlltON 1.95 40 pin LP .&I .G2 .&I
L M>09K l.1S LMl40T·ll l.1S LM145&CN/ H.S4J 
L.MllOCN 1.95 MC1481N 1.95U-1l4CIT·N 1.25 SOLDERTAIL (GOLDIL.MJllN/H ... L.Ml!ilN 1.00 MCIU9N 1.95 

L.Ml"96N ... STANDARD I pin WW .S9 ... .49 
L.M3)7K 
LMJl2H 1.95 L.Ml1CIN I... 

L.Ml556V 1.15 ,..I., 10 p in WW .69 ... ...LMl1lNM• 
MC11<11SCP J.00 1·2' J4 p lnWW ,79 .Jl .., 

L.Mll9N l.JI 
LMlllCN/H J.5(1 L.MlnN <.00 "" 

LM2HIN l.9S IPIM SG ... .Jl ti pin WW .IS .n 
L.M~K~ l . l> 

LMllON 1.25 
L.MleOCN ... LM2901N 2... 14 Pin SG ... "' _.. It Pin WW .99 ... ·.11"'... 

LMJ2QK-S.Z 1.l> L.Ml81N l. l9 LM305JN 1.50 16 Pin SG ... ... "' 20p\n WW 1.19 1.08 . 9') 
LM320K ·l2' l.1S LMJa2N l.J9 L M:KSN 1.4g II pin SG ... .SJ ... 22 Pln WW l."9 l.l5 1.2l 
LM320K·l5 l.l> NESOIN 1.00 LM39CON()401).S9 N pin SG ... 1'4plnWW l.l9 1.2• 1.14 
L.Ml2CIK·ll I.JS NE$10A ..00 L.MJ.9CISN l . '9 28 pin SQ ·" l.00· llpln WW I.SJ1.10 " -'JO UIJ Lll 
L.Ml20K·:N I.JS ,,,.NES29A 4.95 L.Ml909N I .IS lEi pin SG 1.6> 1..ao .... lliPlnWW 2.19 I .....,,LMl20T-5 1.25 NESllH/V .... MCS551V 40 pin SG U9 1.45 40pln WW 2.29 2.09 Ln 
LM)20T'6.2 l.l$ NESJLT &.00 8038B us·" 

LM154SON ...L.MJ20Tol 1.21 NE"° &.00 
LMJ20T·12 1... NES.UN •.95 754SICN ... 

7S4S2C N ... 
LMJ20T· ll 1.25 
LMl20T·IS 1.25 NE550N I.JO 

NES5SV .19 1S41SlCN ... 
LMl20T·2'1 1.25 NESSliN . 9') 1S4S4CN 
LMJ1lK·S 5.95 NESC.09 S.00 1S491CN ·".lt 
LM324N l .'9 NES<>B 5.00 '15492CN ... 

1549lN ... ASST. 2 
L.M340K~ I.JS 
L.Mll'J N ..• N E'S&SN/H 1.25 

N E566CN I.JS 1$4\MCN ... 
LMJ.40K"6 l .lS NE567V/H ... RC'1l6 l .l$ 
LMl"DK·I l.lS ASST . J 

LM:MOK·U l. lS 
NEStON 4.95 RC41Sl ~95 

RC4194 ..95 
L..M:WOK·l5 I .IS 

LMlOJC N/H .69,,.LM109N/H RC4195 .... ASST. 4 

74LSOOTTL74\..SOD . lS 74LSl l9 1.05 
ASST. 5 

14LSG:l' ·..."' 7".554 .21 14L.Slfi6 l.05 
7tL.SOl . lS 

74 L.Sl~l I .OSU LSOl 74LS51 ... 
14L.SSS ... 14LSl.S7 1.05 ASST . 6 ... 
74LS1l ... 74LS160 LIS 


UL.51:6 

1•L.SOI 

IU 1.1.l. I !It.• 1 ll'J 1.2 ~114L.S74 ... 1.aL.5161 1.1'·..." 
14LS1'2 ASST , 7 !1114 ?.:'-' J.N l9M .1 11.1 ~ 6'.' SOPCS 1.75 


l4LS!l9 

UL.SIS 14 L.Sl'!i .JI 

74LS1&) l.l'lm.S?tio ... "'' ASST. BR .S9 .95 ea.Includes Resistm Assortments 1-7 (350 PCS.)74LSlti4 1.5074LSICI 
·"'·"... 74LS11 ... 

7"LSU 74.LSU 1.05 74LSl1S 1.25 $10.00 M in . Ordor - U.S. Funds Ortly Spec Sheets 25t 
74 LS1l ·"... 74L.S85 74LSJ1l 2.49'-"' C11lf. Residents Add 6% Salos Taw: 1980 Catalog Av11i11bl1-Se.nd411.11amp
14L...S1• 1.25 14LSl6 ... 1•LSl90 1.1' Post1g•-Add 5" plusS1 lnwrance Uf dasir•dl
74L5l5 .JS 74LSIJCI .71 741-Sl'l l.l'l 

74LS20 .lS 
 74L M'2 ... 74LSl'2 1.3' 

74L.521 .lS 
 PHONENL.SLIJJ l.l'l74LS9J ... 
74LS22 .lS 74LS95 ... 74LSllJ.I ..,. ORDERS 
l4LS2G .l5 74L5195 1.3' 

14L.S27 .JS 


l4LS90 us WELCOME74LSI01 ... 7"LS2Sl 1.25 Jameco 

74LS251 1.0574L52! ... 74LSI09 ... (415) 592-8097ELECTRONICS1.tLSll2 ... 74L~ 1.157•LS30 ... 
74LS260741..SJZ .42 1•L.Sl2l 1.50 
7•LS2?9 ·" MAIL ORDER ELECTIWNICS - WORLDWIDElt L..5125 1.0514L.Sl1 .., .50 


14L5'0 .IS 
 141_.Sl32 ... 7-4LSJ61 1355 SHOREWAV ROAO. BELMONT, CA 94002 
74L....$42 .... 74LSl61 ·" 

4LSO UIS 


7-LS13' ,.._..,,, .IS 
1·80 PRICES SUBJECT TO CHANGE74L5ll8 ·"Uti "" 
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- -

ULTRAVIOLET 
-~ INTENSITY 
~ METER 

byBLAK·RAY 

TWO MODELS: 
LONG WAVE 

AND ~ SHORTWAVE 

Meter consists of a sensor eel I anached to 
a com1Jact (3" x 3%" x 3"l metering uni t. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re
motely, while connected to a meter hous· 
ing by a 4·foot extension cord. Two 
models available - one for long wave 
and one for short wave ultraviolet. Read· 
ings are in microwatts per square centi· 
meter. Weight : 1 lb. 
Completely assembled (includes sensor 
cell , reduction screen, extension cord, 
contrast filter and certification report.) 

J-221 LONG WAVE 
(300nm-400nm) .• .•••• . $242.00 
J-225 SHORT WAVE 
(200nm·280nm) .• •..... $260.00 =$ =CONTINENTAL SPECIALTIES 

/Ill/JI Proto Clips11111 ll 
14-PIN CLIP PC-14 •••. S 4.50 
16-PIN CLIP PC-16 ••• . S 4 .75 
24-PIN CLIP PC-24 ...• St0.00 
40·PIN CLIP PC-40 . ... $16.00 

Proto Boards 
~=~oo ::::: :: _s:~:~~ 
PB·101 • ..• •• . • 22.95 
PB·102 . . . . . . . . 26.95 
Pl3-103 .. ...•.. 44.95 
PB·104 .. •. .••• 55.95 
PB-203 •• ••••• . 99.95 
P B·203A . . . . . . 155.00 
P0-203A-Kit ... 131.00 

MICROPROCESSOR COMPONENTS 
---HIOUDIOA SUPJllOAT omcu--  ---MICllOPflOCUSOR MAHUAl..S--
9090A 	 Cjl\/ s 7135 M·/IO 	 lktr MJlllE.ll8112 l·lkllnPIA/Ollltl'lll 325 	 "·'° M·COP1802 	 UMt~flwf
9214 	 PriOl'ir1 l111at~ ConlrDI S 9$ ,..M·2'50 	 UwMvlu'1 "'° 
!2Ui 	 Bi.O.•ta.on1IBlll0.1Vti 34'9 
8224 	 ClockG1ncra-1or/OrNtt l95 

Bu1 °""'ene 	 J 49 251J;l l•O!11228 	 Sysitm Con11al&tr1'Bus Dfl'l'tf • ~ 
em 	 SySW!IComtollel SH 2'Sl3(30211 

12S1 	 PTVQ Ccnnm Ii<! !USART) 7 95 
82Sl 	 Ptoq l~ tirtnt1 1' 95 "'' 
12!.S 	 P:o;.:it1Jp:I l.IO(PPI) US """""" 
S.?51 	 Prog OMl Conuol 19 u~ 11 01
1259 	 Ptog :rtitt1Vpl C.Ont1QI IUS 
---NOOMOO Slll"PORT 0£VICES-- 1103 

210 1(1101)
MC6800 MPU SI•~ 

MQI02CP MPU lllC!I aoct and Alm 2U5 
 2102 

21LGlMe&a10AP1 	 naxe s1~tk: Ram s.ts 211111 11 1)
MC6821 	 Perloft tnlfl AlllPI (MC'EillO) 1 49 2111
Mcent 	 Pnoq lni:tm1S11 Cotumffn 12.95 211•MC6&Xll.8 	 1024XI &1 ROM (MCAAJO-t) 1<1 ti 211 -..
MC6850 	 Asytle:h000!.11 Comm 4:S;Clttr 1.'6 211ol-J
MC68!.2 	 S)'Cla'!DnDill S.rilf 0.tU AIUOI 9 9$ 211'1.<J
Mc&a60 	 0-600 )!Is Olgnll MOO(.M 12 9$ S101
MC6862 	 24()0 llPI MooUIXOr U 95 S2I01107
MC&S8CIA 	 Ou~ l·Sul• 811J T11t11 11.1Cll2') 225 ,...,
--MJCllOPROCUIOR CHl~ctlWEOUS- 74.SlOO 
""17111Cl 	 °"' SIMS 
Z8QA(1Kl·ll CPU 15.95 ''"' COPll02 	 CPU IUS (M)(40171 ""°'" 1650 	 MPU 191~ UP0'16 
650i CPU 1195 (Wi411fil 
8~ l·Blt MPU • ldllQ. RAM. HO lina IUS JMS'04•· 
PIOll5 CPU !US 4~JL 

TMS99CX1.R. 1 6·~ MPV • lh.llri:l"11t•. 11111lllolv IM5-t0'5 
&lfMOI 4995 2117 

-----IHITT REOISTlRS 
MMSOOll ~l!S-~c S!D MM.S!62 
MM50Jlt 	 """"' .. _ !D 
MM504 H 	 ~IEStlSIJM !D 

o.ia11co11i1 s1a1JC 1102.\,. 
MM.S10tl 	 0~1648itAtallllCll.H:OI 50 27 161N1ll ··-	 11.!S15 16MMSOllSH 500/SU 6110)i11o1moc 

1024 Df'IAl!llC J9'" (27 1&)''°" 	 Hu 32811 SUllC ..,, ,...,.,,2511 	 ,,..OWi IJ:l&ll Stilit= 	 27 11 11!S2• 	 SU:S1alc '".. 

flOJC'S 
CtwK!lr Gr11111tor{u11POr QHI 
CllJ11d1r Gr11tratortl09'ft UHi ".. 

10'·." 95Cllitl1Cf:d~l110f ,.,?Gd-fLI AUd Ont/ MelnOI)' 

RAM"I,,.., SU1J< 51 .•9 
102411'1 ...°'""'"SIJliC 
1Q24XI Sta lie "''" "" 
102-lll.1 SIJllC "' ,,.., 1" 

SU><..... sua:eMOS .'·..." ,..1024x.& Slak: •'°"• 
1074ll4 Si.lit 4~ low POWer 
102•11.• Satc;)OOtlt "" ,... 
1024:« SIJDC 300ntblf l)Clllltr 11 .95 
2S611!4 SIJJIC .,.," 4096XI 
li"X• SUI>< 

SltllCTmute °"""'" "' ''''" SUI< '·291" ."'" OJN."nlcltlplll • .9S 

l>yll11111Cl6p1112:~S 1.95'"' 
SU><" '"'' 

IOZ4X• S"* ".,...16,l&tX l OrNmic:JMlrl\ 
ltlollstmar\r!ll,.,., 411 QO°""""'PflOM"I 

FA.MOS SS.95 
l(ilC' £PROM r.9.9S "'' 
16K" EPROM ..... 
'll«prtS W!Qil 1-SV powtf AIPIP)'.... ..... ....EPROM•• "" 
16K·· EPROM 2S.9S 

lllS 1024 DyNmlc 1.95 · ·AeQ.ifelJd11Qt.s,-SV, •SV. • 12Y 
2$21 Dua!Z!61111SltbC 5203 20'8 FAMOS IUS.,,,.,, Ot.IJl2!i0Stmt 6JO l·l t1611J 1024 Tris lit18if>Ola1 J.49,,,. Duall.C0811Stllllc <00 &130-HIGOZI 2S6 CkictlCBICIOl.1.r 29' 

Qwid 80&t51.IX 
"'' .,.,,= 	 llS11S .... 1995Fifo "' 	 '"""' °""' """"" 

74LS610 	 a• Re:ita!!filt(Tr\Stil1I '.:g azsm l2XI Tnw.11 "" 	 '" i.&tM -nL OQitn ColltaOt ..'·" , 
UAllT'1 mu m Otitt1 CalK1of "' 

74S2!7 	 102.& $tl11CJi ·V·S·T01l 	 "' 
,_., 
'"''""""' '" 

LJ
Ut/ 


e 
Jumbo 6-Digil Clock Kit 

• Four .610''M. •nd IWO .30C" ht. 
common ;anocl • a11play1 

• Utel MM5ll4 CIOC'< chi p 
• SwUchu lor ttourt.. mlnutu •nd l\a1d. ftJ nctton1 
•Hou rt. urny \rlOw•blO 10 JO feiD1 
• Sl mu~•U1a walnut CHG 
• llSVAC 01:..ratlon 
• 12 or~ hour op11..-.1t lo n 
• 1nc luDH all comcion11n\"• en• ana w•ll tr1n,formor 
• Slzoi iO~ x Jlq >t l ft 

JE747 ..... ... ..... .$29.95 

JE701 

• Bright .JOO ht. comm, cath · 
Ocie dltPl•Y 

• U•-H MM6314 cloc k cnlp 
• Switch•• tor houtt, mlnutH 

and nold moch11 
•Hu. •••llv vl• w •.bl• to 2 0 h . 
•Slmultted w•1nut ce.. 
• 116 VAC OP•Ut lon 
• 12 or 24 lir . opuatlon 
• Incl. • II componentt, cuo & 

wall irantformu 
• Slzo: &W. " • 3 ·1/ B" 111 ur· 

6-Digit Clock Kit $19.95 

Regulated Power Supply 
Um LM309K . Heat sink ,.~ 
provided. PC board con· -
structlon. Prov ides a solid -
I amp @ 5 volts. Can supply up 
to .i.SV ~ J. 9V and i 12V wfth 
JE205 Adap1or. Includes compo· 
n.ents, hardwere and instructions. 
Size: 3%" x 5" x 2"H 

JE200..... ... $14.95 

ADAPTER BOARD 
-Adapts to JE200
±5V, ±9V and ±12V 

DC/DC con.,rtor with +SV input . Toriodal h i· 
speed switching XMFR . Shcr't circuit protection. 
PC board cons\mc\\tm. ?iq~~ ·back to JE 200 
board. Size : 3'h" • 2" x 9/ 16"H 

JE205 .... ... .... ....$12.95 

CONSTRUCTION : --  --  -  ------------ 
Thi " OTE " Bl onk 011k Top Eloruonic Enclosu11me designed to blend and complement 
today'$ modern computer equ ipment and can be used In both Industrial end home. The 
end pieces are precision molded with an lnternel 1101 (ell around) 10 accept both 1op and 
bottom ~anel~ The p1n1ls are then fastened to II" th ick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease ot equipment servicing, the rear/ 
bottom pa nel slidu bac k on slotted tracks wh ile the rest ol 1he enclosure remains In· 
tact. Different panel widths may be used while ma inla ining a common prollle outline. 
The molded end pieces can elso be peinied 10 much eny panel color scheme. 

1 
I 

1 
J.. 

· J • 

1----------.L_. _.:_"----------------~ 
$10.00 Min. Order  U .S. Funds Only Sp1c Shfftt  2St 
C.lif. R•lid•nu Add 6 % Slla:s Tax 1980 C•t.alog Anllabl1 -Send 41tstamp 
P0Jt1g•-Add6% plus$1 ln$llr•nce (if de.sired) 

Jameco 
ELECTRONICS 

PHONE 
OROERS 

WELCOME 
(41 Sl 592-8097 

MAIL ORJJER ELECTRONICS WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1-110 PRICES SUBJECT TO CHANGE 

• ~~~h pY:::t1~ e:::l1mb~~~ 
finish. 

• 	 Sliding rm/bottom panol for 
11rvic1 1nd component IC· 
cuslbility. 

• 	 Top/bottom p1n11s .080 thk 
alum. Alodln1 !VP• 1200 
finish ~old tint colorl for 
::i'i:aifr.:t?!n.•dh11lon 1ftor 

• 	 Vontod top and bottom 
p1nals for cooling 1fflcloncy. 

• 	 ~!tl~,~~n;:.•:1~~~ro:~o•id11 

Enclo sure 
Model No. 

Panel 
Wldlh PRICE 

DTE-8 8.00" $29.95 
DTE·11 10.65" $32.95 
DTE-14 14.00" $34.95 

The Incredible 

"Pennywhistle 103" 

$139•95 Kit Onlyt;;I-~ 
1bt P1llllplll:l ll1 llJ b Cltllbll '4 m:ontlf'O dlU ltl 1111! ltcrtl tvl!IO Wit W.tna\11 
crtlicllspe!dllQlllrtmtnts1ortrwfl'COIOlrandlt •Sabltlaeormiunic.at•Olltcnfwirh 
IOOtlltt modm'I Jnd t.trmln.al IOr lt!Cllnorit ~ming" ICld (Oll1rrwKlllDM.. In 
tOOJOon. ltiS !tee ~critulll!jltlrmtnn Mdisbuil W1thMR~rtdsoo!:I . rudlly ...-..ablt ..,,,, 
Dita lRMlntuloa MllHlf ••• • Jltcfi.tl'IC}'·Sl\111 1CtJ1n11, lull~DIP lttlll·d\Sllkl 

M-j 
ll11l111u•D1t.ht1 ..• ••• . ••••XIOB.Jlld 
D1u F0tm1I •••• , , , •••• • ,,, ••A,:ond1ronain S11'-il (mum 1o11 rrur kllroill'I ~ 

~Wfft!Nehdt.ar~J. 
lleultt Cllnntl fre..1r1tlu •. •KIM Hl lot 5'11C.: nl.5 HI 14r m11\ 

Tt11t11all C11111Ml Frt111111du , .S.ite11 Stltatbll· Low ~~mlJIJ ... 101G ~


l2TO m.&r\, Hl;rt. • 02S 'PX&. ?225 m1~ 
R1ceffs Sta1Hl"ft ty- • •••••••• .• •- 46 dtirn KCOUUIC~~ COllDled. 
Tr1111.smlllrftl .••• •••.••••• • . - IS d!Wn nominal AlftlrttJ.blc! lrom - Ci ODm 

~ - 20'1111m 
i.ec1h-•frtqut&tylcilu1r1t• .. .freuYrncy relt1tncr.au1om.t1•ully•.a1"1t1 10 

otlO-w IOJOPt~ DCll~ 1.SOO"'J!\11 2~00 Ht 
011 11.11 Dill lntM1u •• ••.. • •••CIA AS·2J2C Of 2G mA. am1n.1 llltnl (rtalvtr " 

a:cotsot.itta 11\d non-oalolrl 
,,...., Att!lr lt1• 1nfl .••••.. . '' 170 YAC. lll'l9"f pl\IY, ICI Wms 
flllrdctl. . ........ . ... . .... . .All co:11pon1111s mollf.lt on• CJnQlf s· cir r 

Pl~ CllCllll toltO A.Ill Cfl"IPOIWlrll.l lndl.1111!11 

Aequitn I VOM. AlldlO 0.~IOf. lrtQWfla' Col.lllltl jf\d}or OKl!loscOlll! lo "91 


TRS-80 

16K Conversion Kit 


Exp1nd your 4K TRS·80 Sydem to 16K. 

Kit comes complete with : 

• 8 each UPD416·1 (16K Oynemic Rum l 250NS 
• Docum1nt11 1 ~n tor conversion 

TRS-16K ........... $59.95 

JE610 ASCII 


Encoded Keyboard Kit 


~ 

The JE610 ASCII Keybo1rd Kit can be in1erfocod into 
most any computer syttem. The ki t comes complete 
with an industrial grade keyboard switch o..,.mbly 
162·keysl, !C's, sockets, connector. electronic compo · 
nencs and a double·sid-ed printed wiring board . The 
keyboord aSSBmbly "quires +5V @ 150mA and - 12V 
@ 10mA lor operal ion. Features: 60 keys generate the 
full 128 characteri, upper and lower case ASCII set. 
Fully buffered. Two user-di!line keys prov ided tor 
custom applica tions. Caps lock for upper-castt·onlv 
al pha choractm. Utilizes a 2376 (40-pin) encoder 
reed-only memory chip. Ou1pu11 dliectly compatible 
with TIL/DTL or MOS logic array~ Easy Interlacing 
with a 16-pin dip or 18-pln edge connector. 

JE610 (Ca11 not included) $79.95 
Desk·Top Enclosure for 


JE610 ASCII Encoded Keyboard Kit 

Compact dt5'c· top tnclosufl : Color·coordintied de· 
siiin.er's cue wilh llght t.lln alumlnum panel• ind molded 
ond pieces in moch1 brown. lnc1udesmoun1lnig h1,-dwue. 
SIH : 3%''H x 14%''W x 8i4"0 . 

DTE·AK . . •.... .. .. •. . . .. • . . $49.95 

SPECIAL: JE6t0/0TE-AK PURCHASEO TOGETHER 

(Value $129.901 • .. . .. • . .. . ... .. $124.95 

The JE600 Encodor Keyboord Kit provides 1wo seporm 
hexadecimal digits produced from sequential key entr ies 
to allow direct programming for B·blt microproceuor 
or 8-bit memory circuitL Three additional keys are 
provided for user operations with one having o bistable 
output available. The outputs are latched and monilorud 
with 9 LEO readouu. AIMI included Isa ktv entry n.roba. 
Features: Full B·bit lalched output for microprocessor 
use. Three user·define 1te'/S with one bclnmbistabl11 
operation. Oebounce circuit provided for ajl l9 ke'Ys. 
9 LED readou1s to \lerify entries. Easy interfacing wilh 
standard 16-pin IC conn"tor. Only +5VDC required for 

opera1lon. 


J E600 (Cm not includodl $59.95 

Desk·Top Enclosure for 

JE600 Hexadecimal Keyboard Kit 
Compact dosk·top t .111clowre: Colo,.-c:oordlnaurd dit· 
1rtner'1 cut with 119ht un 1l1.1 mlnum p1n1ts 1nd motdad 
ond p lec.s In mocha brown. lnclud11moun1lng h1tdw1rt. 
Size: 3W'H x 8""W x OK"O. 

DTE·HK . ..••... • .......... • $44.95 

SPEC/A~ : JE600/0TE·HK PURCHASEO TOGETHER 
(Value 5104.901 • • • • . • • • . . . . • . S99.9S 

Function 
Generator Kit 

Provtdos 3 basic 
w1vefo,-m1: s:lne, 
u la ngle and squue 
wtn. Freq. range 
hem 1 Ht to 100K 
Hz. Output amp li
1ude from 0 volts 
to over 6 volts 
IPl•k 10 PHk). 
UIRS a 12V wpply 
or 1 :t6V split sup· 
ply. lncJudos ch ip . 
P.C. Bolird, com
pononu & lnsttue· 
dons. 

JE2206B ....$19.95 

DIGITAL 

THERMOMETER KIT 


~ 

• Dual unutrs-swltch lng control·--ror In · 
door/ outdoor or dual monitoring

•Contlnuou' LED .8" hL ClltP lav 
•Aano• : -40•F to 199-F I ·40~ to 100"'C 
• Ac:c1,1r•c;y ; ..t:.1• nomlnol 
• Sac for F•horenh•lt or C.lllus r.:1od ing 

: ~l~·= 3~~/~·'·~ax~-S:es·~~", ~l/W.~~, lnc; 1. 

JE300 .......$39.95 


DESIGNERS' SERIES 

Blank Desk-Top Electronic Enclosures 
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For 16K·32K PET, Dual Disk, and Printer 

FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU!THINK 
Package $1 50 User's Gulde only $25 
/nlroductory Demo Tape $5 Disk $ 8 

Check or Money Order plus $2 Shipping 
(NY residents add 8% Sales Tax) 

-DEALER INQUIRIES WELCOMED

JINI MICRO-SYSTEMS, Inc. 
P.O. Sox 274·8 • Bronx, NY 10463 


Circle 296 on inquiry card. 


Z7I6~s 
$1 9 • 95 

ANY QUANTITY 

$5 per order for shipping 
handling & insurance 

floppy drives 
$1550 

inc luding two Siemens 8 " 
drives, cabinet & power 

Intelligence Systems, Ltd. 
124 South Delaware. Indianapolis. IN 

(317) 63 1· 5514 

Ci rcle 299 on Inquiry card. 

SCIENCE MATH STATISTICS 

ASTRONOMY MUSIC FINANCE 


Professionally wrillen TRS·80' Soflware 

Star Finder $9.00 


Linear System Solver $14.00 

Curve Filler $12.00 


Graphics Package $10.00 


Many Others. Free Catalog 

Budget Prices Fully Guaranteed 


BENCHMARK COMPUTING SERVICES 
P.O. Box 385, Providence Ut. 84332 

In Europe: 

Micro Gems 32 Buckingham Ave. 


Hucknall Nott ingham 

NGT5 BET England 


Master Charge Visa 


' TRS-80 is a trademark of 

Tandy Corporation 


Circle 302 on Inquiry card. 

NEED MASS STORAGE ? 

DUAL CASSETTE DRIVES 

• f lM! HJ·5e 1~ .11 n1ofldr;1m .-r;~~I l •.r•rl•l"'l'lrJ1h •b;ock m1111 
~ 1 ou1oe r11pe 11.y,tom t ror11~ 2!1:1 i.1r.ou.., 1 u~ or df1!1' IY•lh 11 

S.IQMu.JL 

PO Box 461 
G1oono, New York 13ne 
(607) 656·• "7 

Circle 297 on Inquiry card. 

PRINTER/CRT STAND 

FROM 


slee l. po ln led 

block lextu1ed boked enomel. 

1eor or botlom poper teed . 

26" wide x 18" deep x 26" high. 

Eoslly o ssembled with six bolls. 

CRT STAND: $90.00 
PRINTER STAND 

WITH PAPER TRAY: $99.00 
Pl eo se Include poyment with your order. 

Add ror cost ot 40 l b. UPS chorg es. ond 6'1. 

soles tox II shipment Is lo be mode In Penno. 
AK INDUSTRIES, INC. 2727 Philmont Ave. 

Hunllngdon Valley, Pa. 19006 

Dealer Inquiries Invited 

Ci rcle 300 on Inqu iry card. 

CP/M - IBM 
Compatibility 

with 
~ 

REFORMATTEir' 
~ 

For S195 you con now lronsfer 
data bet ween large and small 
systems. 
REFORMATTER'". a Diskelle Utility 
Program. enables you now lo 
transfer textua l dala tiles in ei ther 
d irection between Z-80 or 8080 
based micros operating under 
CP/M and IBM systems using 
3741 d iskettes. 
For detailed Information contact 

MlcroTech ~x ports 
912 Cowper Street 
Palo Alto, CA 94301 

TWX: 910-3 70-745 7 MUH-A LTOS 

Dec/er & OfM discounts ovolloble 

Circle 303 on Inquiry card. 

I 

CASSETTE 

DUPLICATION 


TRS-80 (I & II). PET. APPLE. KIM. ATARI 

Quallty software dupllcation is more 
than copying cassettes. Microsette du· 
pllcatlon uses a proprietary high speed 
duplicator d esign ed s pecifi ca lly fo r 
computer program dup lication.The fin· 
lshed products are of consistent qua llty. 
guaranteed to load. Minim um order is 
100 with d iscounts for higher quanti 
ties. Call (415) 968-1604 for details. 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 


Circle 298 on inquiry card. 

MEMOREX 

Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy a ny 
quantity 1·1000. Visa Mastercharge 
accepted. Call free (800)23541 37 
for prices and informatio n. All 
orders sent postage paid. 

Circ le 301 on Inquiry card. 

DISCOUNT PRICES 

NORTH STAR 

APPL E 11 


MICROTEK 

ANA DEX 


TRENDCOM 

CE NTRO NICS 


SOROC 

INTERTUBE 


THINKE R TOYS 

SOLID STATE MUSIC 


& OTHERS 

Call for Prices 

(301) 694-8884 


FREDERICK COMPUTER 

PRODUCTS 


Munic ipal Ai rport 

Frede ri c k, MD. 21 701 




IfNorth Staror Cromemco offer it. • • 


WE HAVE IT!! 
Immediate Delivery at Discount Prices 


NORTHSTAR 
Horizon 2 

~~~~;;.;:;..-:;::iiil 32K Double Density 
Assembled and Tested 

List $3095 

North Star KIT products have been 
discontinued. MiniMicroMart HAS 

INVENTORY of most items! 

ONLv$2619 

ASSEMBLED 
HORIZON 1, DD .. . .. . $2279 
32K, QD, List $2995 ..... 2539 
HORIZON 2, 32K, DD . $2619 
32K, QD, List $3595 ..... 3049 
48K, DD, List $3590 ..... 3039 
48K, QD, List $4090 ..... 3469 
64K, DD, List $3830 . . . .. 3239 
64K, QD, List $4330 ..... 3669 

KITS 
HORIZON 1 16K, DD .. $1474 
32K. DD, List $1999 ..... 1684 
32K, QD, List $2199 . .. . . 1869 
HORIZON 2, 16K, DD . $1824 
32K. DD , list $2399 .. ... 2034 
32K, QD, list $2n9 .... . 2359 

NORTH STAR APPLICATIONS SORWARE 
"Exclusive for use with North Star Disk Systems - specify Double 
Jr Quad Density) 
\JORTHWORD, List $399 .. . .... ............. ..... . ... . .. . $339 

\/IAILMANAGER , list $299 . ...............• . .•• . . . . ....... 249 

NFOMANAGER, List $499 . . ... . .......... . . .. ..... . .... .. 419 

:JENERALLEDGER, List $999 . ... .... . . .. ........ ... ... .. .. 799 

!>..CCOUNTSRECEIVABLE, List $599 . ..... . . .......... . . .... 499 

O..CCOUNTSPAYABLE, list $599 .. . ............ . ... ..... ... 499 


NORTH STAR HARD DISK HD-18 
18 megabytes,- plugs into parallel port of North Star 
-torizon. Utilizes tried-and-proven 14" Century Data 
Vlarksman . List $4999. OUR PRICE $4199 

NORTH STAR MOS-A - Double (or Quad) 
Density Disk System, Kit, List $799 . OUR PRICE $669 
l\ssembled and Tested, List $899 SPECIAL $719 

NORTH STAR MEMORY BOARDS 
16K Dynamic RAM (RAM·16-A / A). Assembled, List $499 . . . . . $420 

Kit , List $449 ...... . .......... . ....... ... . . ... SPECIAL $299 
32K IRAM-32/ A), Assembled , List $739 ..... .. . .. ... . . .. .... $620 

Kit, list $669 .. . ... .. ... .. . . .. ... . . .. ...... . ..... ONLY $499 

CROMEMCO 
System 3 

I
with 64K of RAM 

List $6990n 
D OUR PRICE 

._LJU o _ 
-..-:-;':'."- · . · . _ . · . . •• • . . . · · $5890-=--_ =-_ ~_ _ _ __--"'--_ ']=

CROMEMCO SYSTEM 2 - Now features dual 
sided drives - double the capacity. Similar to System 3, 
except features dual, double-sided mini floppy disk 
drives. List $3990 ........ . . ... . .... . .. ONLY $3390 

Z-2 COMPUTER SYSTEM (can be rack 
mounted), List $995 ........................ $845 

SINGLE CARD COMPUTER - SCC-W 
4 MHz. List $450 .......................... $382 

NEWCOLOR GRAPHICS INTERFACE - SDI 
List $595 . . . . . . . . . . . . . . . OUR PRICE ONLY $505 

CROMEMCO HOD - 11 /22-megabyte Hard Disk 
for use with existing systems. OMA controller. Trans
fer rate of 5.6 megabytes/second. 
HDD-11, List $6995 ...... OUR PRICE ONLY $5939 
HDD-22, List $11,995 .... .. ........... .. .. $10,189 

CROMEMCO Z-2H Full 11-megabyte Hard Disk 
system. Fast Z-80A 

4 MHz processor, 
two floppy disk 

drives, 64K RAM 
memory, R S232 

special interface, 
printer interface, 

and extensive 
software available . 

List $9995 

OUR PRICE $8489 
3HIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
!>..dvertised prices are for prepaid orders. Credit card and C.O.D. 2% higher. Deposit may be required on C.O.D. All prices subject to change and offers 

•obi~•'° '"•hdraw•I wi<ho"' ~•I~. - WRITE FOR FREE CATALOG - [. 

MiniMicroMart, Inc. ~ ··· 
1618 James Street, Syracuse, NY 13203 1315I 422-4467 TWX 710-541-0431 JIVB 

Circle 305 on Inquiry card. BYTE August 1980 299 



Computers,DiskSystem~ 

SUPERBRAIN® 

BvlNTERTEC 

32K or 64K IDouble or Quad Density units 
available I. Uses two Z-80 CPU 's. Commercial 
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, 1/0 ports standard . 
Expandable with optional S-100 S-100 inter 
face. Comes w ith CP / M™ 2.2 operating sys 
tem. MiniMicroMart includes BASIC inter 
preter and can supply a wide range of CP / M 
Development and Appl ication software . 

w/32K Double Density, List $2995 . $2685 
w / 64K Double Density, List $3345 . .. .. $2883 
w / 64K Quad Density , List $3995 . . . . .. $3595 
W /64K Quad - MiniMicroMart 
Upgrade Special. . . . .. ........ . .. . . . . $3395 

MICROMATION 
..;:-_

A 64K complete computer with dual density 
B" floppies (1 megabyte). Rack or vertical 
mounting . Systems with double-sided drives, 
hard disks, and multi-user fMP / M). 
Z+ 100 64K RAM .Computer, $2495.. $2099 
Z + 120 Includes two 8" disks, $4995 .. . $4199 

"Z" system features new distributed processing 
multi-user concept with one Z·BO per user, with 
Z-80 for MP / M (Master Satellite concept). 

AS LOW AS $11,899! 

SD SYSTEMS 
SDS-100, w /32K RAM, $6995 ..... $5945 
SDS-200, List $8995 ..... .... ... . .. . $7645 

INTERSYSTEMS 
formerly ITHACA AUDIO 

DPS-1, List $1795 

LIMITED TIME $1299* 
The new Series II CPU Board features a 4 MHz 
Z-BOA CPU and a full -feature front panel. 20
slot actively terminated motherboard, w ith 25 
amp power supply (50/60 Hz operation , incl. 
68cfm fan). 
COMPLETE SYSTEM with lnterSystem 64K 
RAM, 1/ 0 Board w/priority interrupt and 
double density disk controller board . Full 1-year 
warranty, List $3595 

LIMITED TIME $2895* 
Above without disk controller, 
List $3195 . . ... . .... LIMITED TIME $2539* 

• Prices good until September 15. 1980. 

HEWLETT-PACKARD 

HP-85A 
Desk-top computer - Call for Price! 

I·. 
- ---. . ._,.,. 

1- - ~ /~'1~~/Mfilf 


MORROW 
THINKER TOYS® 

DISCUSM26™ 
26 megabytes of 
formatted storage 
List $4,995 $4,199 

··-~-._._p 

THINKER TOYS® 

DISK SYSTEMS 


Now includes CP /M® 2.2 


Discus 20, List $1199...... $1019 

Discus 2D. dual-drive, List $1994 . . . ... $1694 

Discus 2+2, Assem., List $1549.. . : ... $1319 

Dual Discus 2+2, Assem., $2748.. .. . . $2335 

All Morrow systems now include CPIM 2.2 

Circle 306 on Inquiry card. 

NORTHSTAR 

DOUBLE DENSITY 


CONTROLLER BOARDS 

Kit, List $399 $

OUR PRICE 329 
Assembled and Tested, List $499. ... . ... $399 


In Stock - First Time in 2 Years! 

FANTASTIC SAVINGS 
on a 11QUAD11 DENSITY 

HORIZON UPGRADE 
North Star Double Density Controller Board 
(see above) and a quad density MPl -52 (fea
tures superior disk handling and door mechan 
ism. 

MDS-H-MQ/K Kit form $

List s999 OUR PRICE 699 

MDS-H-MQ/A Assembled form, List $1099 

$759 
Shipping and insurance: Add $6. 

NORTH STAR MDS-A 

Double Density Mini 

Floppy Disk System 


Double Density, Kit 

List $799 OUR PRICE $669 
Assembled and Tested .. . ..... $719 
Quad Version, Kit, List ....... $836 
Assembled, List $1099........ $896 
Above MOS-A units do not include cabinet or 
power supply. 
Shipping and Insurance: Add $7.50. 

Super Special! 
North Star 
Controller Board, 
Drive, Cabinet, $709 
and Power Supply 

Complete system similar to above but also 
includes a cabinet and an assembled/tested 
power supply for the drive (silver finish) . Your 
choice of Shugart SA-400 or MPl-51 Double 
Density Drive or MPl-52 quad density drive 
(MPI drives feature improved door and disk 
handling mechanism). 
w/Controller Bd. kit, SA-400........... $709 
w/Controller Bd. kit, MPl-51 .. ... . .. . .. $709 
w/Controller Bd. kit, MPl-52 ..... . .. ... $809 
w/Assembled Bd. and SA-400. . ... . . . . . $769 
w/Assembled Bd. and MPl-51. ... ... . .. $769 
w/Assembled Bd. and MPl-52 . ...... . . . $869 
Shipping and Insurance: Add $6. 

For converting existing Horizon 2 to quad, 
order additional MPl-52 
MPl-52 Quad Density Drive . ... . . . . . .. _ $379 



List $995 

ISPECIAL 

~$729 

Term1i1als andPrinters! 

TELEVIDEO TVl-912C 


- . 
• • • • • • • 91 .n • • • - ~ •-···•••••iUT•:'I'' 

- :11 • • • • • • ~ r 1 .  • ••• _._ ... __, ""' " J - • 

Upper and lower case. 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x BO character 
display, 12 x 10 resolution. Numeric pad. Pro
grammable reversible video, auxil iary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled , programmable underline, line and 
character insert / delete. "C" version features 
typewriter-style keyboard . List $950 

OUR PRICE $789 
920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 

ONLY $849 

lntertec 

EMULATOR 

Software compatible with a Sorce IQ-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea
tures block mode transmission and printer port; 
12" anti -glare screen; 18-key numeric keypad; 
full cursor control. List $895 $

OUR PRICE 729 

lntertec INTERTU BE II 
ust$995 ONLY $799 

12" display, 24 x 80 format , 18-key numeric 
keypad, 128 upper/ lower case ASCII charac 
ters . Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro
tected fields. Line insert / delete and character 
insert / delete editing, eleven special line draw
ing symbols. 

SOROC 
IQ-120 

HAZELTINE 


BANTAM550 
From Perkin -Elmer 

ONLY 

$799 
with 


anti -glare 

CRT 


ONLY $829 


~ 

CENTRONICS 
PRINTERS 

NEW 730, parallel , friction, tractor ... $679 
NEW 737 parallel , friction , tractor .... $849 
n9-2 w / tractor (same as TRS-80 Line 

Printer I). List $1350 ......... . .. . . . . 1049 
702 120 cps, bi-direct., tractor, VFU ... . 1995 
703 185 cps, bi-direct., tractor, VFU . ... 2395 
704 RS232 serial version of 703, $2350 .. $1995 

Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc . Prices are t .o.b . shipping point. Prices are subject to change and offers 
subject to withdrawal w ithout notice. WRITE FOR FREE CATALOG . Circle 307 on inquiry card. 

Tl-810 


Tl-810 Basic Unit, $1895 . ONLY $1695 
Tl-810 w / full ASCII (Lower case), vertical 

forms control, and compressed print . $1895 
Tl-745 Complete printing terminal 
with acoustic coupler, List $1695 .. .. $1399 

P"PER TIGER® 

NEC SPINWRITER™ 
~ 

Terminal / Keyboard as well as 

RO Printer Only models available . 


CALL FOR PRICES! 

OKI DATA 
Microline 80 ONLY $649 
Tractor Feed Option . . . . . . . . . . . . . . . . $99 

Serial interface . . . . . . . . . . . . . . . . . . • . . $89 


AXIOM IMP I . . .... . .. . $699 
COM PRINT 912 w /parallel inter!. $559 

912 w/serial interface, List $699 . .. ... . $689 

MICROTEK, List $750 ... . ... $675 

ANADEX 80-Col. Dot Matrix •... . $849 

1500 

ONLY 

-

MiniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 



UNCLASSIFIED POLICY: Readers who are soliciti"g or givi11g advice. or wloo l11me equipment to buy. sell 
or swap should se11d in a clearly typed notice to that effect. To be considered for p14b/icatim1, a" advertisement 
mus/ be clearly 11oncom111ercial, typed doubfo spaced °'' plain white paper, contain 75 words or less, and include 
complete name and address informatio•1 . 

Tliese notices are free of cl1arge and will be printed one time only o" a space available bruis. Notices can be ac
cepted from individuals or bona fide computer users clubs only. We can e11gage in no correspot1de11ce 011 tl1ese 
and your confirmalia.1 of placement is appeara,,ce i11 an issue of BYTE. 

Please note I/oat it may take three or four mo11tl1s for a11 ad to appear in the magai;,1e. 

FOR SALE: New Glutlon Rustrack lnkless strlp-charl 
recorder with paper roll. Also, Graphic Se le noes Dex 570 
and Dex I graphic communications systems. They send 
pholos and legal documents over phones, self· 
contained. R Qualls , College Inn Apls, Box 238, Durant 
OK 74701, (405) 924·6306 af1er 5. 

FOR SALE: Expander Black Box printer, 8!J.column for 
parallel port; $350. SwTPC MP·N calculator; $35, 
Newtech Model 68 music board and software; S46, 
SwTPC CH14 terminal with CT-VM; $350. All postpaid. 
Dennis Doonan, 2307 Carlisle Ave, Racine WI 53404. 

FOR SALE: Two teletypewriters. Friden 7102 with upper 
and lowercase, full ASCII, 110 baud RS·232120 mA, 
paper-tape reader/punch, and wide carriage. $420 each 
or $600 for both plus freight. Gary, (3171 784-9519. 

FOR SALE: TRS·60 quick printer and/or line printer and 
cables. Both almost new. Stanley Strauss, (201) 
763-7249. 

FOR SALE: Three 6 K DRC S-100 programmable 
memories; one 8 K Seals S-100 programmable memory. 
$125 each. Perry A Lipford , 5005 Oxford Ave, Mays Land· 
Ing NJ 08330, (609) 653·1542. 

FOR SALE: Heath H11A computer system with 64 K 
bytes memory. Uses DEC LS1 ·1112 processor board. In· 
eludes serial Input/output (ltO) board, all manuals, and 
documenlatlon. System value over $2900. Will sell for 
$2500 or best offer. Art Lundqu ist, 13118 Glasgow Way, 
Fl Washington MD 20022, (301) 868-0005. 

FOR SALE: HP·67 programmable calculator. With stan
dard accessories, stat, math, standard, and business 
decisions PAC. Package of blank cards. Musi sell. 
Recently purchased Apple II system. Wiii ship to first 
cashier's check or money order tor $525. I pay shipping. 
100% operational. 0 Robbins, 1161 York Ave 1 L, New 
York NY 10021 . 

FOR SALE: Complete collecllon of BYTE. Both bound 
editions and single copies In good cond11ion. Outstand· 
Ing Investment In personal computing. Make best oiler. 
M N Andersen, 10684 Esmeraldas Dr. San Diego CA 
92124. 

FOR SALE: BYTE from February 1976 thru February 
1960. Available Individually or In groups at $2 apiece. 
Also, fi rst lour Issues of onCompurlng magazine for $6 
and February 1979 thru January 1960 Crea rive Computing 
for $20. Will answer all Inquiries. John Scholie, Rt 5, Box 
449, Black River Falls WI 54615. 

FOR SALE: H8 computer with 24 K Godboul program
mable memory plus serial Input/output (110) and 
cassette Interface. All assembled and lasted and In· 
eludes recent version of Benton Harbor BASIC. All for 
$700 plus shipping. Daniel Bush, (404) 394-3341 . 

WANTED: A used terminal printer with acoustic coupler. 
Bell System 103 compatible, and 300 bps. Also, need a 
video display term inal. J A Gatlin, 1115 S Main, Otlawa 
KS 66067. 

WANTED: BYTE magazines, February 1976 and June 
1976. T Higbee, 4572 Trafalgar Dr, La Palma CA 90023. 

FOR SALE: RCA 1802 Cosmac processor with 16 K 
static memory, Netronlcs giant board, ASCII keyboard, 
Netronlcs video·dlsplay board, Netronlcs Level Ill 
BASIC, 5-card bus, pe>wer supply, Tiny BASIC, 15·1nch 
GBC monitor, game cassettes, complete data, and In· 
structlons. Everything In good working order. Original 
cost over $1000, asking $600. William Gordon, 11 Canter· 
bury Ln, Short Hills NJ 07076, (201 ) 467-9792. 

FOR SALE: Altair 8800A, 16 K, Meca Alpha I tape, 2 SIO. 
Act I terminal, 6 K, and Extended BASIC. $1400 lakes 
all, or will separate. D Gietzen, 313 Meadow Ln, 
Hastings Ml 49056. (616) 945·5334. 

FOR SALE: 46 K Apple II with manuals, paddles. and 
software on cassette. Software Includes the S·C 
Assembler II, an Implementation of the FORTH 
language, and the Apple Invaders game. $1100 or bes! 
offer. Will ship via UPS. Tim Tiiison, 2712 Adobe Dr, For1 
Collins CO 60525, (303) 223-7364. 

PASCAL 

FROM START TO FINISH 

The BYTE Book of Pascal 
Edited by 
Blaise W. Liffick 
Based on the growing popularity of 
Pascal as a programming language, 
numerous articles, language forums and 
letters from past issues of BYrE 
magazine have been compiled to provide 
this general introduction to Pascal. In 
addition, this book contains several 
important pieces of software including 
two versions of a Pascal compiler - one 
written in BASIC and the other in 8080 
assembly language; a p-code interpreter 
written in both Pascal and 8080 
assembly languages; a chess playing pro
gram; and an APL interpreter written in 
Pascal. $25.00 Hardcover pp. 342 
ISBN 0-07-037823-1 

Beginner's Guide for the 
UCSD Pascal System 
by Kennetli L. Bowles 
Written by the originator of the UCSD 
Pascal System, this highly informative 
book is designed as an orientation guide 

System. For the novice, this book steps 
through the System bringing the user to 
a sophisticated level of expertise. Once 
familiar with the System, you will find 
the guide an invaluable reference tool 
for creating advanced applications. This 
book features tutorial examples of pro
gramming tasks in the form of self-study 
quiz programs. 
The UCSD Pascal Software Systems, 
available from SoITech Microsystems 
Inc, 9494 Black Mountain Road, San 
Diego CA 92126, is a complete general 
purpose software package for users of 
microcomputers and minicomputers. 
The package offers several interesting 
features including: 

• 	 Programs which may be run without 
alteration on the General Automa
tion or DEC PDP-11 minicomputers, 
or on an 8080, 8085, ZBO, 6502, 
6800, or 9900 based microcomputers. 

• 	 Ease of use on a small, single-user 
computer with display screen and 
one or more floppy disk drives. 

• 	 A powerful Pascal compiler which 
supports interactive applications, 
strings, direct access disks, and 
separately compiled modules. 

• 	 A complete collection of develop
ment software: operating system, file 
handler, screen oriented text editor. 
link editor, etc. 

$11.95 ISBN 0-07-006745-7 

i--------------------------------------------------------------------
1 
I 
I Please send 
I 	 D ___ copies of Beginner's Guide for the UCSD Pascal System I 

D ___ copies of The BYTE Book of Pascal 

Name 	 Title Company 

Street 	 City State / Province Code 

0 	 Check enclosed in the amount of $___ _____________ 
o 	Bill Visa o Bill Master Charge 

Card No. Exp . Date ________ 
Add 60• per book to cover postage and handling. 

E I IJf
E... 70 Main Street, Peterborough, NH 03458 

E[J[)~~------------------------------------------------ ----~~-J
1 

..___F_o_r_1e_a_r_n_in_g_to_u_se_th_e_u_c_s_o_r_a_s_c_a1____, _ 	 __ 

302 August 1980 © BYfE Publicalions Inc 



FOR SALE: BYTE magazines; November 1976 and 
November 19n thru June 1979. All twenty·one issues for 
$53. I pay postage. Send cer1 ifled check or money order. 
Dav id McCracken, 6850 Freedom Blvd, Aptos CA 95003, 
(4081 688-0358. 

FOR SALE: Dynamic programmable memory circuits. 
National MM5260-055 (2107f 4 K by 1. These parts are 
available due to project cancellation. They are new and 
guaranteed to meel specifications. Have 300; will sell all 
or part at $1 .75 each. Doryn Johnson, 12A Triads, Logan 
UT 64321, (801) 752·9378. 

FOR SALE: Wang advanced programming calculator. 
Model 720B with Model 702 plotting oulput writer. Also, 
manuals and service schematics. $950. Frank Shea, 78 
Pilgrim Ave, Worcester MA 01604, (617) 798·8485. 

FOR SALE: 8800B Alta ir S-100 mainframe; $650, SSM 
video VB·l B graphics board; $95, two Godbout 8 K 
Econoram memory boards; $95 each, Altair 88ACR 
cassette-Interface board; $85. Documentation Included 
wllh each Item. Robert Faulkner, 607 Bryan Ct, 
Altamonte Springs FL 32701. (305) 8304387 afler 7 PM. 

FOR SALE: Llllon Model 1252 business computer In ex· 
cellenl condition. Includes central processor Model 
1601 , keyboard, printer (30 cps), punch, reader, and aux· 
lliary storage. Recenlly serviced. Compuler comes com· 
plete wllh operator 's manual and software for many 
business applications. $3000. Jesse Collum, (919) 
847·4053 or (919) 556-4031 . 

FOR SALE: Processor Technology 64KRA·1 (64 K by 8) 
memory board for S.100 compulers with 2 MHz clock 
such as SOL-20, IMSAI 8080 and 8085, and Altair. Has 
lhree dlfferenl bank select options; Includes manual 
with updates, $575. John Edwards, 408 13th St 1545. 
Oakland CA 94612, (415) 462·3394 . 

FOR SALE: Ohio Sc ientific Challenger 11·8P cassette· 
based syslem with 20 K bytes static memory, 540 video 
board , 542 polled keyboard, lwo full parallel porls, OSI 
Assembler/Editor, some game tapes, and two binders of 
documentat ion and notes. This is a plain but reliable 
computer with a heavy power supply . Cost about $1250 
new; will sell for $650 or best offer. Gregg Williams, (603) 
924·928 t Monday thru Thursday. 

FOR SALE: Ohio Sclenllflc printed-circuit boards, 
documentation, backplane, and cabinet for 6800 or 6502 
Challenger system. Original cost $300, will sell for $200. 
Included are: 1400 processor and Input/output (110) 
board , 1420 4 K programmable memory boards, t430 
cassette AJD and DIA board, 1440 Video Graphics board, 
1450 8 K read-only memory and 110 board, and 1480 
backplane board. Paul Manos, 28743 Lincoln Rd, Bay 
VIiiage OH 44140, (216) 331-3010 evenings. 

FOR SALE: Memorex hard·copy terminal with digital 
cassette. 60 characters per second. Includes all 
manuals. Needs some work. $500. Michael C Lewis, 
1602 Shepherd Dr, Duarte CA 91010. 

WANTED: Clock generator c ircuit for TMS9900 
microprocessor (le: TIM9904 or 74LS362). Please contact 
me If you can sell me one or know ol a source for one. I 
am also Interested In corresponding with other 9900 
users. Andy Hall , 4124·551h St, Des Moines IA 50310, 
(515) 276-2459. 

FOR SALE: Sphere 6800 computer, 12 K memory, video 
board , cassette/modem Interface board . Best offer over 
$300; original cost $1000. David Moore, 1518 Jefferson, 
Qu incy IL 62301, (217) 228·1792. 

FOR SALE: DECwrlter II with APL option, current loop 
and RS-232, writing table, noise shield . Complete with 
maintenance manual and all schematics. Maintained by 
DEC and In perfect working order. Reliable hard copy at 
30 cps In full ASCII or APL cha racier sets. Character set 
software-selectable. Asking $1800. Lloyd Botway, 325 
Dartmouth Rd, Kansas City MO 64113, (816) 361 ·4968. 

WANTED: Printer (and/or Mlcromodem II, Disk II without 
controller) for Apple II. Wiii trade (or sell) Acoustat X 
direct-drive electrostatic speal<er system and Kenwood 
KT8300 FM/AM tuner. Also, Applesolt read-onty·memory 
card without Autostart read-only memory for sale; make 
offer. Charles White, 1712F Newport Cir, Santa Ana CA 
92705, (714) 979·9666 days, (714) 751-1296 evenings and 
weekends. 

FOR SALE: BYTE from first Issue up to current. All 
original publications In excellenl condition . No marks, 
scribbles, or underlines. Give Issues you want and offer. 
C Tseng, 67-05 Austin St, Forest Hiiis NY 11375. 

FOR SALE: Three 16 K dynamic S-100 memory boards 
($75 each); minicomputer system POP·BIL 4 K memory: 
four cartridge drives; ASR33; 100 cps printer. and RS-232 
Interface. Cost of entire system, $750. Ka Ion Kelley, 149 
Rametta Rd, Santa Barbara CA 93108, (805) 969·1539. 

WANTED: PDP-8/E minicomputer or MMB·EJ extended 
memory option for same. Name your price. Martin J Dur
bin, 2649 N Sacramento, Chicago IL 60647, (312) 
235· 1620 evenings. 

FOR SALE: Memorex 651 floppy-disk drive (new), thirty 
blank disks, Ken Welles floppy-controller board; all for 
S350. 2708s S5 each, 5204s $4 each, 1702s $3 each, 
4116s $5 each. Paper-tape reader; $10. Gordon Wiison, 
819 San Lucas Ave, Mtn View CA 94043. 

FOR SALE: 0 C Hayes Mlcromodem for Apple II. Like 
new, works perfectly. Only S320. H Rothman, 218 Hun· 
ting ton Rd, Bridgeport CT 06608, (203) 579-0472. 

WANTED: Processor Technology VDM·l board , working 
or not , and ALS·8 Information. Richard Miller, POB 6337, 
Jacksonville FL 32205. 

WANTED: Heathkll ET-3400 microprocessor Ira Iner only 
In kit or assembled; also, Radio Shack TRS-80 Level II 
with 16 K, Integral keyboard, power supply, video 
monitor, and cassette recorder. All in good condition. 
Roland Dumont, 731 Jacques Berthiaume, Ste-Foy 
Quebec, GlV 3T2 Canada. 

FOR SALE: Chalco high-speed paper-tape reader; 5, 6, 7, 
or 8 level tape (ASCII or Baudot), 625 cps, self-contained 
power supply, simple Interface. Industrial quality, ex· 
cellent condition, complete with documentation. New; 
$755. Asking $100. Fred Goldberg, 29 Clearview Rd, E 
Brunswick NJ 08816, (609) 734-2160 days. 

WANTED: Schematics (service documentation) for 
Vogue Instrument Co line printer. Please call Steve 
Gardner, Birmingham AL 35209, (205) 942-8567. 

FOR SALE: New P4 video display; $30. Purchased from 
Electrolabs; never used. Will ship UPS COO. Frank 
Sneade, Rt 1 Box SOA, Rawlings VA 23876, (804) 
949·7835. 

BOMB 
BYTE's Ongoing Monitor Box 

Article# Page 
1 22 

2 58 

3 76 

4 100 

5 150 

6 164 

7 198 

8 21 O 

Article 
A Build-It-Yourself Modem for Under 
$50 
The Hard-Disk Explosion: High· 
Powered Storage for Your Personal 
Computer 
The Evolution of FORTH, an Unusual 
Language 
What Is FORTH? A Tutorial Introduc
tion 
BREAKFORTH Into FORTH 

FORTH Extensibility: How to Write a 
Compiler in Twenty-Five Words or 
Less 
Khachiyan's Algorithm, Part 1: A New 
Solution to Linear Programming 
Problems 

Construction of a Fourth-Generation 
Video Terminal, Part 1 

Author 

Ciarcia 

Manuel 

Moore 

James 
Miller and 
Miller 

Harris 

Berresford, 
et al 

Wierenga 

FOR SALE: SIM·l microcomputer with Microsoft BASIC 
(read-only memory), 4 K monitor, 1 K programmable 
memory, and power supply. All manuals and documen· 
talion supplied. Will ship UPS for $250. Robert Dixon , Rt 
1 Box 239-A, Lynnville TN 38472, (615) 363·7489. 

May BOMB Results 
Floppy Disks 

BYTE readers output their 
interest in Steve Ciarcia's "110 
Expansion for the Radio Shack 
TRS-80" (page 22) by expand· 
ing Steve's rank with another 
first place. John Hoeppner also 
interfaced well with readers, 
receiving a second place for 
his floppy-disk-controller 
article (page 72). First place for 
May was 1.84 standard devia· 
tions above the mean, while 
second was 1.09, closely 
followed by Gregory J Walker 
("Error Checking and Correct
ing for your Computer, " page 
250) in third place and Emory 
Cook ("The Cassette Lives 
On," page 12) in fourth place. 
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To get further information on the products advertising in BYTE, fill out the reader service card with you 
name and address . Then circle tl1e appropriate numbers for the advertisers you select from the list . Add aReader 
15-cent stamp to the card, then drop it i11 the mail. Not only do you gain information , but our advertisers are 
encoumged to use the marketplace prov ided by BYTE. Tl1is helps us bring you a bigger BYTE. ·correspond 
directly w ith company. Service 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

240 AB Compulers 278 
206 Ackerman D l ~llal 245 
263 Addison-Wes e~ Pub!. Co. 288 
225 Adv Compuler rod 270, 271 
174 AEI 227 
300 AK Industries 298 
94 Anos 136, 137 

271 Alpha Products Co 290 
74 American Square Comp 116 

106 Ancon/Forth Generation 
Soflware 157 

248 Dlgllal Research Comp fiXl 283 
78 Dlgllal Research Corp ( A) 121 

161 Discount Soflware Group 220 
162 Dlsk/3 Mart Inc 221 
179 Dual ustems Conlrol Corp 230 
164 DWS arketlng lnl'I 221 
96 Oynacomp Inc 147 

132 Ecosofl 188 
72 ELCOMP Publ Inc 112 

223 Electrolabs 268, 269 
156 Electronic Control Tech 217 

53 Micro Compuler Brokers 80 
Micro Compuler Dlscounl 244 

89 Mlcrocompuler Tech Inc 131 
125 Microcomputer Tech Inc 179 
157 MlcroDaSys 218 
52 Micro Dala Base Sys 77 

181 Mlcromall 232 
87 Micro Managemenl Sys 129 

Mlcropolis 162, 163 
Micro Pro lnl ' I 105 

298 Mlcroselle 298 

254 Ouesl 287 
230 Qulnlrex Inc 276 

36 Race! Comgutes 56 
68 RCA Solid tale 106 
BO RCA Solid State 123 

269 Eric C Rehnke Tech Serv 290 
172 RNB Enterprises 226 
178 Robotics A8e 229 
159 Rochesler ala 219 
43 Rockwell ln t'I Micro Sys 67 

170 S-100 Inc 225 
247 Ancrona 282 
160 Anderson Jacobson 219 
139 Apparat 179 

7 Apple Computer 12, 13 
35 Applied Dl~ltal Data 

Sys IADDS 55 
265 App l ed Logic Inc. 290 

Arkansas Systems Inc. 223 
10 Arlee Electronics 16 

294 ASAP 295 
ATV Research 276 

174 Aulomated Equipment Inc 
(AEI) 227 

25 Axiom 41 
27 base 2 Inc 45 

171 Basic M8Jiazlne 225 
253 Becklan nterr,rlses 286 
137 John Bell E~ nearing 192 
302 Benchmark omputer 

Services 298 
287 Beta Bus iness Systems Inc 294 

Beta Comp Devices 36 
145 Bower-Siewert & Associates 202 

BYTE Books 140, 213, 302 
BYTE Back Issues 247 
BYTE Subscription 246 

163 C & S Eleclron ics 221 
14 California Comp Sys 20, 21 

204 California Data Corp 244 
221 California Dlgllal 266 
135 Cambridge Dev Labs 190 
169 Cambridge Dev Labs 225 
211 Cap'n Sotlware 247 
212 Cap'n Soflware 247 

64 Central Data 101 
134 CFR Assoc Inc 190 

8 Chrlslln Industries 14 
70 Chrlslln Jnduslrles 110 

245 Cleveland Consumer Compulers 
& Components 281 

288 Code Construction Co 294 
140 COLOR Sollware 194 
312 CompuMart 245 
69 CompuServe (MlcroNE1) 107 

264 CompulerClty 289 
215 Computer Components Inc 255 
277 Compuler Distributors 292 

Compuler Factory 115 
278 Computer Forms 292 
257 computer Shopfaer 288 

32 Compuler Spec allies 52 
249 Computer Speciallles 284 
165 Computers Wholesale 222 

12 CompuVlew 18 
250 Concord Computer 

Comgonents 284 
242 The PU Shop 279 

1 Cromemco 1 2 
Cybernelics inc 229 

284 Dal-Comp 293 
Darrell's Appleware 157 

276 DAR Sales 292 
Data Discount Center 151 

199 g:::d~~~dsl.,s~rn'r:n~~~e237 
corp 276 

209 Oalasmllh 246 
173 Datasofl 227 
239 Delta Producls 277 
258 Des igners & Builders 

Jnformallon Service (OBIS) 288 
243 DG Electronics 280 
58 Dlablo (Div of Xerox) 89 

113 Digital Arts Group Conlract 
Services 168 

so Digital Markelln~ 74 
138 Dlgllal Graphic ystems 192 

91 Digital Pathways 133 

217 Electronic Systems 259, 260, 261 
73 Eleclronlc Sys Furnllure Co 114 

281 En~Jneerl n8 Analysis 
So !ware 2 2 

105 Essex Publishing 156 
205 Excom 245 
182 Execullve Business Sys 233 
190 Falrcom 239 
232 Faragher & Assoc 276 
213 ~:rrhs~~f/~ifr~~~~1er 241290 
282 Field Service Search 292 

Five Stones Soflware 229 
76 FMG Corp 118 
55 Forlh Inc 85 

Frederick Compuler Prods 298 
297 G C Conlrols 298 

29 General Business Computer 48 
268 Glmlx 290 
127 Godboul Eleclronlcs 181 
109 Mark Gordon Computers 165 
20 Graham Dorian 35 

168 GW Compulers 223 
142 H & E Computronlcs 195 

4 Hardhat Software 8 
188 Hardslde 237 
279 Harrex Corp 292 
130 Hayden Book Co 187 

3 Heath Company 6 
11 Heath Company 17 
37 Heath Company 57 
26 Hewletl-Packard 43 
48 High Technology Inc 72 

251 ~~e~r~o;~~1~~~~~.~'ii 28542 
216 Houslon lnstrumenls 65 
267 Jnflnlle Inc 290 
129 Information Unlld Soflware 185 
39 Jnduslrlal Micro Sys 61 

189 Jnmac 239 
38 Integral Dala 59 

118 1n1eH'and 112 
299 lnte lgence S~s Lid 298 
292 Interface tnc 94 

16 Jnterlec Data Sys 25 
31 Jntertec Dala sr.s 51 

Ithaca lnlersys ems 9 
46 Ithaca Jnlersystems 70 

272 J & S Soflware 290 
220 j:~ee~gefe:.~~~ 1~~ 42:,5297218 
262 Kellh Jenkins & Assoc Inc 288 
236 Jepsan Group K Inc 276 
296 Jin! Microsystems 298 

61 Kemco Ltd 93 
66 Kenyon Micro Syslems 104 
86 Robert Kleven & Company 128 
77 Kanan Corp 119 

289 Larwln/Llvers Assoc Inc 294 
Lifeboat 44, 108, 109 

266 The Lisp Co 290 
121 Lobo Drives Int'! 175 
154 Lomas Oala Products 217 
88 Macrolronlcs 130 
63 Malibu Eleclronlcs 99 

111 Marketllne 168 
123 Marymac Jnduslries 178 
92 Malchless Syslems 134 

Meas SJ'.s & Conlrols 29, 147, 
157, 16 • 177 

97 MICAH 147 
281 Mlcops Inc 292 
99 Mlcroamerlca Dlslrlbullng 148 

146 Micro Ap 203 
196 Micro Appl Grp ~AG) 241 
197 Micro Appl Grp MAGJ 241 
274 Micro Business or! 291 
114 Mlcrobyte Software 168 

62 Microsoft 97 
30 Mlcrosofl (Cons Prod Div) 49 

303 Mlcrotech Exports 298 
28 Mlcrotek Inc 47 
84 The M lcro Works 126 
57 Micro World 87 

Mlghly Mic ros 120 
241 Mikos 278 
103 Miiier Microcomputer Serv 154 
155 ~:~: ~l~g~e;rts~&fliers 217305 
306 Mini Micro Marl 300 
307 Mini Micro Mart 301 
207 Miro Comruters Inc 245 
147 Miiiender Englneerl n~ 204 

15 MorrowfThlnker Toys 3 
33 MorrowfThlnker Toys 53 
13 Mountain Hardware 19 

152 Mountain Hardware 210 
65 ~~:m259 

144 MT M icrosystems 199 
256 Multi Business Comp Sys 288 

54 MVT Microcomputer Sys 83 
The National Comp Shows 111 

95 Nallonal Small Co~ Show 141 
131 Naulllls Syslems 1 
98 NEECO 148 

100 NEECO 149 
41 Netronlcs 64 
82 Nelronlcs 125 
83 Nelronlcs 125 

176 New England Business Service 
(NESS) 228 
Noble Compuler Corp 292 
Norlhern Tech Books 207 

17 North Siar 27 
270 Norlhwesl Comp Services 290 
148 ~r;fgsc11~~.~~ 1ns1r cv 1v3t0 
51 Okldala Corp 75 
19 OK Machine & Tool 33 

184 Oliver Advanced 
Engineering 235 

90 Omega Research 132 
104 Omega Sales Co 155 
186 Omlkron 235 

OnCompullng 113 
44 Orange Micro 68 
45 Oregon Soflware 69 

143 Osborne/McGraw-Hill 197 
158 OSM Computer Corp 219 

Owens Associates 144, 145 
235 Pacific Exchanges 276 
301 Pacific Exchan~es 298 
222 Page Digital 26 
244 Pan American Elec 280 

(A Radio Shack Auth Sales Ctr) 
192 PCD Syslems Inc 240 

9 Percom Dala 15 
18 Percom Data 31 
81 Personal Computer Sys 124 

128 Personal Computing '80, 183 
233 ~=;~g~:: ~~~P!a~~ ~~7tor 27685 

Phase One Systems 209 
194 Pickles & Trout 241 

5 Power One Inc 10 
228 Priority One 273 
229 Prlorlly One 274, 275 
214 Professional Data Sys 247 
286 Professional Management 

Services 294 
60 Professional Software Inc 91 

139 QC Micro Syslems 193 
219 OT Com~ Systems 262, 263 
150 Quallly oflware 208 
102 Quasar Data Producls 153 

195 SC Digital 241 
191 SCDP 239 

2 Scion Corp 5 
198 Sc llronlcs 242 
183 Scott Instruments 234 
24 SD Systems 39 

119 Seattle Comp Producls 173 
166 Service Technologies 223 
23 She~ardson Microsystems 38 

203 Mic ael Shrayer Soflware 244 
Shugart 7 

75 Sigma lnl 'I 117 
71 Sirius Syslems 205 

116 Sirius Systems 171 
293 SMA 294 
49 Small Business Appl 73 

185 Small S~s Design 235 
21 Smoke lgnal Broadcasllng 37 
22 Smoke S~nal Broadcasllng

(Dealers nly) 37 
193 Softech 201 
175 Software Concepts 227 
122 Software Development & 

Tra InJnfi 177 
187 The So tware Exchan~e 236 
280 The Software Farm 2 2 
283 Software labs 269 
112 Soflware Tech for Comp 

(STC) 168 
285 Software Tool Works 294 
208 The Software Works 246 
201 The SoHo Group 243 
227 Solid Slate Sales 258 
153 Sorclm 216 
200 Sorrenlo Valley Assoc 243 
79 Southern Compuler Sys 122 

308 Southwest Tech PrOd Corp CV JI 
120 Spectrum Software 174 

6 SSM 11 
136 Slraleglc Slmulallons 191 
110 Slruclured Systems Group 167 
115 Struclured S~tems Group 189 
177 SubLOGIC 2 
59 Summagraphlcs 90 

252 Sunny lnl'I 286 
93 SuperSofl 135 

108 SuperSoft 165 
133 SuperSoft 189 

Synchro Sound 79, 184 
124 ~i:~~~HeJ\;c~~~rc:r1o5~ 11s107 
234 TB! 276 
40 Tech Sys Consullants (TSC) 63 

141 Tee-Mar Inc 194 
180 Texas Instruments 231 

Robert Tinney Graphics 211 
202 TNW Corp 243 
260 Torrey Pines Busn Sys 288 

Trl on~x Electronics 172 
275 TVC oftware 292 
273 Ucalan Computer Store 290 
309 Unlled Business Prod CV Ill 

Unlled Software of America 95 
47 us Robollcs 71 

VANDATA 180 
261 Vldex 288 
224 ~~'~a9~~C~ters 212246 
226 Wameco 258 
34 The Warehouse 54 

Whltesmllh's Lid 81 
255 Wlnlek Corp 288 
291 Wisconsin Area Komputer Co 

(WAKCO) 294 
231 Worldw ide Eleclronlcs 276 
56 XCOMP, Inc 86 

210 Zs Syslems 246 
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A COMPANY TO REL V ON . .. 
UNITED BUSINESS PRODUCTS 

.........
• 
• 
• 

UNITED BUSINESS PRODUCTS (213) 448-4850 
20268 E. Carrey Rd. 
WALNUT, CA. 91789 (714) 594-5966 

NAME OF CO MPANY-------------------------------------------- 

ADDRESS 

CITY, STATE, ZIP------------------------------------------- 

ATTEN TION OR DEPT. E 0 The lnt1mus 306 is designed lor trouble lree operallon and t>as a switch 
for forward and reverse rotalion. It has 2 motors with termina l overload. 

A O The swingli ne lable top burster will sepa rat e single-ply continuous Housing consists of coated steel. m ounted on rubber cushions ror noiseless 
lorms Into ondiv1dual sheets uo to 15" Length 2\1" lo 12". Paper weight 10 to shredding. The 306 can sit on a table or a sland. Cull ing widt h is Y. " or '!. " and 
t 10 lb. bond. Speed is conslanl al 125 11. per minu te. has two 150 wall 110 V 60 cycle. 1 phase molors. 

Wt. 95 lbs. Sale Price $879.00 Wt. 66 Lbs. Sale Price $1189.00 

B O Our custom forms have a guarantee lhat speaks for itsell . Our time on F O The I ntlmus Simplex is designed lor security wil hout problems in the 
lorms ran~e from lwo to five weeks for custom work and be lo re we start a 1ob olhce. One push al the button renders confident ial information into five 
we now give a guaranteed shipping date and price. depending on arl work , Illegible paper strips ·~ .. thin. The simplex has a w ide opening In the middle lor 
lrom two 10 five weeks and for every day we' re lalewe give you a 10%discount lhrow away ol cans. etc. Even a paper clip is simply cut into pieces. The cutting 
To gel a quolc jusl mail the detached portion ol th1s ad wllh sample ol lorm or capaclly is 8 to 10 sh eels al one t ime. It has a 1/ 5 H.P. mo1orand runsollof 110 
layou1 and we will call you the day we get the information with a price and 'llO lts. 
guaranteed day of shipment. 

Wt . 27 Lbs. Sale Price $569.00 
C O Th e swingllne table top decollator is a ponable unit which separates 
bolh carbon and carbonless continuous computer forms Into stacks . The G D Our catalog consists of more information on equ1pm enl In th is ad. 
separated carbon is easily and neatly removed l rom carbon pick-up spool. Other models are available plus a complete line of calculators and lypewriters 
Form size Is up to 15" wide. WI. is 10 lo110 lb. bond paper. and the speed is by Adler, Lathem time recorders. several varieties o! safes. and our 
variable from 75 to 200 feet per minute and takes only 120 volt s AC 60 hertz to dlsm teg rator lhat deslroys paper. aluminum. film and carbon to a complete 
operate. loss of identity. 

Wt. 40 lbs. Sale Price $369.00 Price $2.00 

D O The Datatech lnllmus 007 shredder works for Scotland Yard. lor H D Free Brochures and more informat ion · 
government authorit ies. for importan t corporations . banks and embassies. 1. o Business Forms 
The cu lling capaci ty Is 1210 14 sheels at one pass. Cross cut is 1/35 x 3/8. 11 has 2. o Calcu lators 
a 2 H.P motor and runs oll ol 220/380 V 3 phase. 3. o Forrns Handling Equipment 

4. o Tlme Recorders 

Wt. 320 Lbs. Sale Price $6599.00 5. a Typewrilers 


Terms: Check or money order U .S. funds only. Prepaid orders add 3% S/ H, COD's add 5% S/ H (U .S.only) . Cali forn ia 

residents add 6% sales tax. 


Prices subject to change without notice. Sale ends Sepl. 15, 1980 
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Ohio Sclentlflc's top of the line personal com
puter, the CSP DF. This system Incorporates 
the most advanced technology now available 
In standard configurations and adC!l-on options. 
Ttie CSP DF has full capabilities as a personal 
computer, a small business com11>uter, a home 
monitoring security system and an advanced 
process controller. 
Personal Computer Features 
The CSP DF features ultra-fast program execu
tion. The standard model Is twice as fast as 
other personal computers such as the Apple II 
and PET. The computer system is available 
with a Gt option which nearly doubles the 
speed again, making ii comparable to high end 
mini-computer systems. High speed execution 
makes elaborate video animation possible as 
well as other 110 functions which unti l now, 
have not been possible. The CSP OF features 
Ohio Scientif lc 's 32 x 64 character display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors. Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an S bit companding digital to 
analog converter for music and voice output, 
2-S axis joystick Interfaces, and 2-10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available for us~ with the CSP OF. 
Business Appllca1lons 
The CSP DF util izes fu ll size S • floppy disks 

. and is compat ible with Ohio Scientiflc 's ad
vanced sma ll business operating system, 
OS-65U and two types of information manage
ment systems, OS-MD MS and OS-OMS. 

The computer system comes standard with a 
high-speed printer Interface and a modem in· 
terface. It features a full 53-key ASCII 
keyboard as well as 204S character display 
with upper and lower case for business and 
word processing applications. 
Home Control 
The CSP DF has the most advanced home 
monitoring and control capabilities ever 
offered In a camputer system. It Incorporates 
a real lime clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The CSP DF comes standard 
with an AC "remote control interface which 
allows it to contro l a wide range of AC appli
ances and lights remotely without wiring and 
an Interface for home securi ty syotems which 
monitors fire, Intrusion, car theft, water levels 
and freezer temperature, all without messy 
wiring. In addition, the CSP DF can accept 
Ohio Sclentlf ic 's Votrax voice 1/0 board and/or 
O~io Scientiflc 's new universal telephone inter
face (UTI). The telephone interface connects 
the computer to any touch-tone or rotary dial 
telephone line. The computer system is able to 
answer calls, initiate calls and communicate 
via touch-tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incoming voice messages. 
These features collectively give the CSP DF 
capabil it ies to monitor and control home func
tions with almost human:llke capabilities. 
Process Controller 
The CSP DF incorporates a rea l l ime clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel 1/0 lines. Additional ly a universal 

Circ le 310 on inquiry card. 

accessory BUS connector is accessible at the 
back of the computer to plug in additional 4S 
lines of parallel 1/0 and/or a complete analog 
signal 110 board with AID and DIA and 
multiplexers. 
Clearly, the CSP OF beats all existing small 
computers in conventional specifications plus 
it has capabl llties far beyond any other com
puter system on the market today. 
cap DF is an S-slot mainframe class computer 
with 32K ~tatic RAM, duals· floppies, and 
several open slots for expansion. 

p 
Or get started with a CSP with cassette inter· 
face, SK BASIC-in-ROM which includes most 
of the features of the CSP OF except the rea l 
time elock, 16 paral lel 1/0 lines, home security 
Interface and accessory BUS. It comes with 
8K s.tatlc RAM and Ohio Scientil ic's ultra-fast 
8K BASIC-In-ROM. It can be expanded to a 
CSP DF later. Base price $950. Virtually all tne 
programs available on disk are also available 
for the CSP cassette system on audio 
cassette. 

Compute.rs come with·keyboards and floppies where sp~Jled . 
Other equipment shown Is optional. 

For literature and the name of your local 
dealer, CALL 1 ·800~321·6850TOLL FREE. 

1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 4 4202 • (216) 831 -5600 

http:Compute.rs
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