


OFTEN 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 KN EW THE N E E DS-

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 
capabilities 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 G ET IT-

The common solution to this problem is called 
bank switching. 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 
being 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 time without any intermediate processes. Pro
gram interaction is now no problem at all. 

SOFTWA R E  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 operating system just as sophisticated as the 

hardware to comp'lete 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 UNIXT.M.,which is one of the most highly re
garded operating systems around. 

PERIPHE RALS 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 Trademark of Bell Laboratories. 

SYST EM SOFTWA R E  

La ngu ages 
Assembler 

BASIC 

FORTRAN 

Pascal 

PILOT 

Data Processi n g  
General Le dger 

Accounts Re ceivable 

Accounts Payable 

Payroll 

Job cost 

O perating Systems 
FLEX* 

UniFLEX 

Word Processi n g  
Word Pro cessing Editor 

Text Pro cessor 

Uti l ities 
De bu g  Package 

Inventory Sort-Merge 

Mail List Diagnostics 

*Supplied with over 40 utilities 

SOUTHWEST TE CHNICAL PRODUCTS CORPORATION 
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Management Information Display Ultrasonic heart sector scan High-resolution display with alphanumerics 

Get the professional color 
display that· has 

BASIC/FORTRAN simplicity 
LOW-PRICED, TOO 

Here's a 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 color 
monitor to give high-quality, 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 resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides 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 any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). 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 SDI's high resolution gives a 

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

To. achieve the high-quality display, a 
separate output signal is produced for 
each of the three coml!lonent colors (red, 
green, blue). This yields 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. 

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 fuil display, permit
ting fast computer operation even during 
display. 

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

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
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 
your Cromemco representative now and 
see all that the SDI will do for you. 
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Here's the state of the art 
in low-cost hard-disk computers 

11 MEGABYTES 
OF 

FAST HARD-DISK STORAGE 
Yes, the Cromemco Model Z-2H 

is in a class by itself in the computer 
field. 

These Z-2H features tell 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 

nearly. 

BROAD 

SOFTWARE SUPPORT 
You also get Cromemco software 

support-the broadest software sup-

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

• Structured BASIC 
e FORTRAN IV 
e RATFOR (RATional FORtran) 
• COBOl 
• Z-80 Macro Assembler 
• Word Processing System 
• Data Base Management 

And more all the time. 

FIELD PROVEN 
The Z-2H is clearly in a class by it

self . We introduced it last summer. 
It's field proven. It's reliable. 

And it's rugged. Housed in a sturdy, 
all-metal cabinet. 

EASILY EXPANDABLE 
As always with Cromemco, you get 

expandability. The fast 64K RAM in 
this Model Z-2H can be expanded to 
512 kilobytes. That amount of RAM 
combined with 11 megabytes of hard
disk storage gives you enormous 

computer power-the equal or even 
beyond what much larger computers 
sometimes offer. 

What's more, this computer gives 
you a 12-slot card cage. That's to plug 
in your special cire�:�its as well as 
additional RAM and interface cards. 

This expandability is supported by 
still more Cromemco value - the 
Z-2H's heavy-duty power supply that 
gives you 30A at BV and 15A at ± 18V 
to support plug-ins. 

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

field for many months. It's proven 
itself. 

You should see the Z-2H now. Con
tact a Cromemco representative and 
arrange for a demo. Learn that Cro
memco is a survey-winner for reli
ability. 

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

In the long run it always pays to 
get the best. 

Circle 1 on i nquiry card. 
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Fpreground �26 BUILD A LOW-COST, REMOTE DATA-ENTRY TERMINAL 
by Steve Ciarcia 
This terminal increases the flexibility of computer home-control systems. 46 AN 8088 PROCESSOR FOR THE S-100 BUS, Part 1 by Tom Cantrell 
Part 1 covers the basic design considerations of an S-100 processor board based on Intel's 8088 
microprocessor. 86 PENNY PINCHER'S JOYSTICK INTERFACE by Steven Wexler 
For about $6 and one night's work, you can add this interface to your system. 116 APL CHARACTER GENERATOR by John W Langer 

. . 
yKis is a simple modification for any video display employing the MCM6571 character generator. 

V 126 CONSTRUCTION OF A FOURTH-GENERATION VIDEO TERMINAL, 
Part 2 by Theron Wierenga 
Part 2 helps you to complete the construction of the terminal and learn to use the built-in debugging 
features. 242 KHACHIY AN'S ALGORITHM, Part 2: Problems with the Algorithm 
by G C Berresford, A M Rockett, and J C Stevenson 
A practical BASIC program can be used to explore the power and limitations of this new algorithm. 270 EXPLORING BALLISTICS WITH YOUR COMPUTER by Robert W Jenks 
This BASIC program helps the target shooter to calculate the complex path of bullets. 282 AN INTERRUPT -DRIVEN REAL-TIME CLOCK FOR THE TMS 9900 
by Thomas G Morris Jr Jhree selectable interrupt rates make the Texas Instruments 16-bit processor count time. 

V 328 A BASIC FLOPPY-DISK ACCOUNTING SYSTEM by Joseph J Roehrig 
Here's a complete six-program package to keep your budget records in order. 

ijackground 
V 76 DISSECTING THE TI SPEAK & SPELL by Michael A Rigsby 

With these notes you can move toward the eventual goal of getting this toy to talk under personal
computer control. 102 MACHINE PROBLEM SOLVING, Part 1: Trial-and Error Search, A 
Mechanical Plan to Save the Missionaries by Peter W Frey 
Simple games help to express this method of solving problems with computers. 180 FCC REGULATION OF PERSONAL- AND HOME-COMPUTING 
DEVICES by Terry G Mahn 
New rulings by the FCC will affect the use and manufacture of personal computers. 206 VARIETIES OF THREADED CODE FOR LANGUAGE 
IMPLEMENTATION by Terry Ritter and Gregory Walker 
Some kinds of threaded code are position and system independent. 230 EDUCATION FORUM: NEW CULTURES FROM NEW TECHNOLOGIES 
by Seymour Papert 
Children should learn to compute in the same way they learn to talk. 
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MICR.OANGELO 
HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

RS-170 com
posite or direct 
drive output 

Local or 
external sync 
generation 

4 or 5 Mhz 
Z80 micro
processor 

60 hertz real
time clock 

8level 
interrupt tie-in 

IEEE SlOO bus 
compatible 

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

SCION Corporation 
8455-D Tyco Road 
Vienna, Va. 22180 

(703) 827-0888 

by 

SCION 
COR PORAT ION 

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Screen ware™ 
Pak I operating 
system 

32KRAM 
isolated from 
host address 
space 

High speed 
communica
tions over 
parallel bus 
ports 

Host Resident Terminal Software 
An interface software package that coordi
nates input/output from the MicroAngelo ™ 
graphics board, the MicroAngelo ™ keyboard, 
and your computer. The result is a flexible, 
yet sophisticated graphics terminal. 

European Distributor: 
Micro Diversions UK Ltd. 

17/19 Mesnes Street 
Wigan, England WN1 1QP 

09-423 4311 



Now-Break Through The 64K 
Micro-Memory Limit! 

SWEET 
SIXTEEN 
Bank Selectable 16K Static RAM 

SAVE $So.oo 
LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 
bank select) - now there's Netronic's new 
SWEET SIXTEEN board featuring a universal soft
ware bank select system. SWEET SIXTEEN is 
capable of addressing 2.D48 different banks. 
With SWEET

-
SIXTEEN boards you can add mem

ory beyond the 64K limit. or expand to a multi
terminal system. 

LOOK AT THESE FEATURES: 
• 300 NS, low power 2114's. 
• Software Bank Selector - Universal decoder 

works with Cromenco. Alpha Micro. Netronics. most 
other systems. or your design Onboard dip 
switches: Bank Select Enable: Reset Enable: Reset 
Disable: Port Address: Port Data. 

• All Inputs And Outputs meet the proposed IEEE 
standards for the S-100 bus. 

• 4.0 MHz Operation. 
• Schmitt Trigger Buffer on all signals for maximum 

noise immunity. 
• Addressable On 16k Boundaries, 0-64k. dip 

switch selectable. 
• Phantom Option, dip switch selectable. 
• PWR/MWRITE Option, dip switch selectable. 
• LEO Indicator to display status. 
• Glass Epoxy PC Board with gold-plated contacts 

and double-sided solder mask. 
• Fully Socketed. 
• Four Separate Regulators for maximum stability. 
10-0sy Money-Back Policy For Wired & Tested 
Unit: Try a fully wired board- then either keep it. 
return it for kit, or simply return it in working condi-
tion. 

Continental U.S.A. Credit Card Buyers 

• •. �. •• •... Outside Connecticut: ••••••••• • •• 
CALL TOLL FREE: 
800-243-7428 

From Connec1iclll Or For Assislance: 
12031354-9375 

Please send the items checked below: 
0 SWEET SIXTEEN kit: No. S-16 . .. (reg. price 

$249.95) now $199.95* 
0 SWEET SIXTEEN, fully assembled, tested, 

burned in: No. S-16W .. . (reg. price $289.95) 
now $239. 95* 

*Plus $2 postage & insurance. Connecticut residents 
add sales tax. 

Total Enclosed: S ---------
0 Personal Check 0 Money Order/Cashier's Check • 0 VISA 0 Master Charge (Bank No. ) 
Acct. No. 

· 
Exp. Date __ 

Signature----------
Print 
Name ___________ _ 
Address-----------
City _ ___________ _ 
State ______ Zip ____ _ 

1\\NETRONICS 
RESEARCH & DEVELOPMENT. LTD .  
333 Litchfield R d  . .  New Milford. C T  06776 
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Intellectual Ethics and Software 
An Inquiry Into the Nature of Ideas, 

Academia, and Commerce 

Carl Helmers 

Recently, I encountered an old problem again. A problem in this sense is a 
body of questions and my tentative answers . An old problem is like an old 
jacket.  You get familiar with the intricacies of its individual creases, wrinkles, 
and holes. It may not be currently stylish, or even in the best of conditions. Yet 
it is hardly worth throwing out because of a shared body of experience. So, I 
had long ago packed this problem away in my mental baggage. 

The problem I refer to is ethical in nature; it has epistemological attributes as 
well . It is the problem of interfacing the world of ideas With the world of com
merce . In its simplest form it is a two-part question: "who originated an idea?" 
and "what is the value of that idea?" The problem, which has great practical 
implications in our technological civilization, is that of encouraging innova
tion by means of rewards in the worlds of ideas and commerce . The ethical 
position implicit in my viewpoint is simple honesty. Its intellectual expression 
is that credit should be given where credit is due in a freely operating world of 
ideas. In a laissez-faire world of commerce, its expression is that value in the 
marketplace should be given where value is due, in a framework of freely 
chosen relationships. 

We humans have two worlds of activity : the intellectual world and the 
world of commerce . Each has its own characteristics . One deals with ideas and 
thoughts freely expressed. The other deals with material goods freely traded in 
the marketplace. We can engage in both of these very natural human pursuits 
to the extent that we are politically free of arbitrary laws and interference. 

What, you might ask, brings about a discussion of ethics in the marketplace 
at this time? The particular impetus to this discussion is an incident that came 
to my knowledge at a recent trade show. Inasmuch as the incident is far from 
closed, I will not disclose the names of the parties involved. But the situation in 
its abstract form is worth using to explore some of the ethical problems of 
commerce in ideas, particularly software for small computers. 

Several years ago, a small group of academics began pursuing a particular 
line of inquiry that related to the nature of computer design for human interac
tion . The charter of this group of researchers might have been expressed as: 
"Find the problems of human interaction with computers, and experiment with 
any solutions you may find."  As in any academic pursuit, the inquiry 
generated many published papers over more than a decade . The fact that these 
papers also generated some exciting hardware and systems software entered 
the picture along the way. 

Both the software and hardware developments of this group's research have 
been and are generously underwritten by the sponsoring organization where 
the activity takes place . In fact, the sponsoring organization did not expect the 
research to have any immediate practical expression in the marketplace, 
because it was basic research . 



"For reliable data storage, 
I recommend systems with 
Shugart diS• k drJ••J'eS'' TomKnight,President-

, -� ·
• 

Nycom, Los Altos, California 

"The last thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive quits, your 
system is out of business�' 

That's why more and more manu
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don't want disk drive prob
lems any more than you do. Shugart has a 

TM-Miniftoppy is a trademark of Shugart Associates. 

large family of drives, too-in all sizes and 
capacities to suit your system storage 
needs. For the smaller system, the original 
51/4-inch Minifloppy'" stores 250 to 500 
kilobytes (single or double-sided)-that's 
about 50 to 100 pages of printed material. 
Our single and double-sided 8-inch 
fioppys store 800 to 1600 kilobytes. And 
for systems that need a larger data base, 
our 8-inch or 14-inch fixed disk drives 

store from 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 

Word processing, general business, 
accounting-big system or small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for gcxxl reason. 
We're Headstrong about reliability, quality, 
and value. Ask your dealer: He knows us. 

Relyonthe Headstrong Company. 
�®Shugart 

475 Oakmead Parkway, Sunnyvale, California 94086 



OUR PRICES 
ARE 

TOO LOW 
TO 

ADVERTISE! 
CHECK THEM-CALL TOLL FREE! 
800-243-7428 
LOOI< WHAT WE OFFER! 
• HAZELT INE 

Terminals 
• CENTRONICS 

Printers 
• LEAR-SIEGLER 

Terminals/ Printers 
• DATA PRODUCT S 

Printers 
• ANADEX 

Printers 

BE SMART-
DON'T BUY 
UNTIL YOU 

CHECK OUR 
PRICES! 

_ MASTERCHARGE 
__ VISA __ COD 
__ PERSONAL CHECK 
-- MONEY ORDER 

11\\NETRONICS 
RESEARCH & DEVELOPMENT. LTD. 
333 Litchfield Rd .. New Milford. CT 06776 
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Naturally, the members of the 
group communicated with others at 
similar academic and industrial 
research laboratories of the land, by 
means of conversations at con
ferences and meetings, as well as writ
ten communications of academic pro
fessional organizations. This type of 
communications between peers is an 
essential part of any productive 
research field. In short, word of their 
ideas got out. 

Enter the publicist .  
Now, intellectually and ethically 

we cannot argue with the following 
thought: when an opportunity is 
available to pursue some perceived 
value, we should go ahead and pur
sue it .  There is no way one could 
complain about this kind of action 
since it is the essence of human ac
tivities. This attitude is a prelude to 
all research and innovation. 

The publicist had all the right 
words. He was fluent in the jargon of 
computers. He perceived the enthus
iasm with which the researchers 
described their activities personally 
and in print. He thought it would be 
good to tell the world about what was 
going on. And that is what he pro
ceeded to do by means of a self
published work which was indeed 
ahead of the technology of practical 
general-purpose microcomputers . 

Up to this point, our publicist had 
done nothing to which we could ob
ject. He was taking published works, 
analyzing them and pointing out the 
implications that these works have. 
But having caught the enthusiasm, he 
was beginning to grow impatient .  
After all, our researcher friends are 
involved in research, not in en
trepreneurial activities. What our 
publicist had done, however, was 
create among people stimulated by 
small computers an intellectual and 
commercial demand for an excellent 
concept .  

Enter the entrepreneurial program
mer. He is the archetypal program
mer who, given a challenge, immedi
ately proceeds to code. Probably as a 
result of the ballyhoo created by the 
publicist, the entrepreneurial pro
grammer proceeded to dig up the 
published works of our thinker 
friends. 

These works were indeed complete, 
and can be found in the technical 
journals published during the 1970s. 
They even include all the information 
necessary for the entrepreneurial pro-

grammer to implement a version of 
one of the crude, early approaches 
our researcher friends investigated in 
their pursuit of the problem. Now, as 
a published work, these documents 
were intended for use by other 
researchers and anyone else with a 
programming problem. 

The problem arises when we ex
amine the manner in the which the 
publicist was going to use the pub
lished works of our researchers. It is 
one thing to implement a version of a 
program and sell the particular exam
ple as a toy . But it is quite another 
thing to name it the same as our 
researchers' ongoing project, imply in 
advertising that it is the same (when it 
is not), and generally imply that its 
use is sanctioned by its original 
authors at the research establishment. 
This is not the same as simply 
crediting the source in a published 
work and proceeding to implement a 
version under a different name and 
with particular variations. 

Here, we find the complicity of the 
publicist and the entrepreneurial pro
grammer as a pair. The publicist now 
had an opportunity to reach for the 
brass ring of the software that our 
research friends had not yet made 
available to him. He found the ring in 
the entrepreneurial programmer's 
product . So, the publicist has recently 
been pushing the entrepreneurial pro
grammer's product at whatever 
forum he can find. This situation had 
been fermenting for some time when 
all parties showed up at a recent con
vention . 

The situation came to a head at the 
convention when our researcher 
friends arrived on the scene. I became 
involved to the extent of providing a 
sympathetic ear in conversation with 
one of my friends from the laboratory 
in question. By all reports, the en
trepreneurial programmer later be
came involved in some heated dis
cussion of these points with the pub
licist, my research friends, and 
several individuals well aware of the 
issues involved (not including 
myself) .  

As of this writing, the matter re
mains unresolved . The entrepreneur 
still has not decided whether to 
change the name of his program or 
not, but I hope that, through the 
mediation of several individuals who 
know the facts of the matter, he will 
recognize the error of his ways and, 
in so doing, learn a bit about the in-



At lntersystems, 'tlump'' is an Instruction. 
Not a way of life. 

(0� when you're readv for IEEE S-tOOl will your computer be ready for you?] 

We're about to be gadfl ies aga i n. 
Whi le  everyone's been busy 

try ing to convi nce you that l a rge 
buses housed i n  strong metal 
boxes wi l l  guarantee versat i l ity 
and ward off obsolescence, we've 
been busy with someth i ng better. 
Solv ing the real problem w ith the 
fi rst l i ne of com puter products 
built from the ground up to con
form to the new IEEE 5-100 Bus 
Standard. Offeri n g  you extra ver
sati l i ty in 8-bit appl ications today. 
And a ful l  16 bit s tomorrow. 

We ca l l  our new l i ne Ser ies 
WM And even i f  you don't need the 
ful l  24-bit address for up to 16 
megabytes (!) of memory r ight 
now, they're-someth i ng to th i nk  
about. Because of  a l l  the perform-

ance, flex i b i l ity and economy 
they offer. Whether you're look ing  
a t  a new mai nframe, expand ing  
your present one or  upgrad ing 
your system with an eye to the 
future. (Series II boards a re com
pat ib le  with most ex ist ing S-1 00 
systems and a/IIEEE S-100 Stan
dard cards as other manufacturers 
get around to bui ld i ng  them.) 

Consider some of the fea
tures: Re l iable operation to 4MHz 
and beyond.  Ful . l compatibi l i ty 
wi th 8- and 16-bit CPUs, pe
r i phera l s  and other devices. Eight 
leve l s  of priorit ized interrupts. Up 
to 16 i nd ividua l l y-addressa ble 
DMA devices, with IEEE Standard 
over lapped operat ion .  User-se lec
table funct ions addressed by DIP
switch or jumpers, e l im inating sol
der i ng. And that's just for openers. 

The best part is that a l l  th i s  
heady stuff i s  avai lab le now! In 
our advanced processor-a ful l  
IEEE Bus Master featuri ng Memory 
Map™ address i ng to a ful l  mega
byte. Our fast, flex i ble 16K Stat ic 
RAM and 64K Dynamic RAM 
boards. An i ncred ib ly  versat i l e  and 

econom ical 2-ser ia l ,  4-para l le l  . 
Mult i p le  1/0 board. 8-bit  A/D-D/ A · 
converter. Our Double-Density 
High-Speed Disk Contro l ler. And 
what is undoubted ly  the most flex
i ble  front panel i n  the business. 
Everything you need for a com
p lete IE E E  S-100 system. Ava i l able 
separate ly, or  al l  together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products l abel l ed "IEE E  t i m ing  
com pat ib le" or  other words peo
ple use to make up for a l ack of 
product. See the future now, at 
your lntersystems dea ler o r  ca l l /  
write for our new cata log. We'll 
te l l  you a l l  about Series II and the 
new IE E E  S-100 Bus we he lped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are a lready here. 

Doo�®o��JY��®ooo� ™ 

Ithaca lntersystems Inc., 
1650 Hanshaw Road/P.O. Box 91, 

Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 



The deys of complicated, unre/ieb/e, 
dynamic RAM ere gone: 

· 

the ultrabyte memory board $19 g. 95 (completekit ) with /6K memory 
Netronics consistently offers innovative products at un
beatable prices. And here we go again -with JAWS. 
the ultrabyte 64K S 100 memory board. 
ONE CHIP DOES IT All 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts ... 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 ... 8K bank selectable ... fully socketed . 
solder mask on both sides of board ... designed for 
8080, 8085, and Z80 bus signals ... works in Explorer. 
Sol. Horizon. as well as all other well-designed S100 
computers. 

I GIVE YOUR COMPUTER A BIG BYTE OF MEMORY I POWERWITHJAWS-SAVE UPT0$900N 

INTRODUCTORY LIMITED-OFFER SPECIAL PRICES/ 

UNDECIDED? mY A WIRED /Iii( J4w.l' IN YOUR COMPUTER ON OUR 

10-0A Y MONEY· BACK OFFER (SPfCIFY YOUR COMPUTER). -------------�--------------
1 CONTINENTAL U.S.A. CREDIT CARD BUYERS OUTSIDE CONNECTICUT CALL • : CALL TOLL FREE 800·243-7428 l 
lfi\\NIJft0N,ICS·��e�����5

E�T

0

L��j 
333 litchfield Road, New Milford. CT 06776 1 

Please send the items thecked below: 
0 JAWS 16KRAM kit, No. 6416, $199.95.* 
0 JAWS 16K RAM fully assembled, tested, burned in, 

No. 6416W. $229.95.* 
0 JAWS 32K RAM kit, No. 6432, (reg. price $329.95). 

SPECIAL PRICE $299.95. * 
0 JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W, (reg. price $369.95). SPECIAL PRICE 
$339.95.* 

0 JAWS 48K RAM kit. No. 6448, (reg. price S459.95). 
SPECIAL PRICE $399.95.* 

0 JAWS 48K fully assembled, tested, burned in, No. 
6448W, (reg. price $509.95), SPECIAL PRICE 
$449.95.* 

0 JAWS 64K RAM kit, No. 6464, (reg. price $589.95), 
SPECIAL PRICE $499.95. * 

0 JAWS 64K RAM fully assembled, tested. burned in, 
No. 6464W. (re.g. price $649.95). SPECIAL PRICE 
$559.95.* 

0 Expansion kit, JAWS 16K RAM module, to expand 
any of the above in 16K blocks up to 64K, No. 16EXP. 
$129.95.* 
*All prices plus S2 postage and handling. Connecticut 

residents add sales tax. 
Total enclosed:$. _ _____ __ __ _ 
0 Personal Check 0 Money order or Cashiers Check 
0 VISA 0 MASTER CHARGE (Bank No . •  _ • _) 
Acct. No. ________ Exp. Date __ 
Signature ______ ______ _ 
Print Name ___________ _ 
Address ____________ _ 
City _____________ _ 
State Zip, ___ _ 

-��e!d_m_;:��:_i'l!���o!! ___ ------_____ 1 
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tellectual versus commercial realms 
of endeavor. I have learned that some 
sort of decision will probably have 
been made by the time you read this. 

As for the publicist, he continues in 
his inimitable style to spin wheels of 
fancy. 

In the intellectual marketplace of 
ideas, the coin of the realm is 
thought. He or she who owns a 
reputation as a result of careful 
thought has a purse full of golden 
coins ready for the bazaar of ideas. A 
marketplace of ideas or commerce is a 
human activity where all parties 
benefit as a part of trade. One cannot 
expect willing and bountiful trading 
when one party plays by a set of rules 
different and incompatible from the 
other's set. 

The productive results of innova
tion and thought carry a requirement 
for the respect of the rules of the 
game. One of these rules in the in
tellectual world could be stated "thou 
shalt not take thy neighbor's reputa
tion as thine own." When you use an 
idea, credit its source where appro
priate, but do not pretend to imply 
that your version of the thought is the 
same. 

It is perfectly fine to use an inspira
tion from someone's published 
thought in a commercial product of 
your own. But be sure that you make 
clear that the product is your own! 
Credit the inspiration to be sure. 
However, if you do not have an en
dorsement from the source of the in
spiration, do not attempt to advertise 
that thought in any way as a product 
endorsed by the source of the inspira
tion. 

Naturally, the ideal state is that in 
which the researcher is also able to 
capitalize directly on the results of his 
or her innovation. By being the first 
to it and the best able to understand 

. the problem, an inestimable advan
tage is gained over the nonoriginal 
machinations of those who merely 
implement the published designs. 

The main rewards of research must 
be understood for what they are: an 
appreciation of difficult problems and 
the satisfaction of seeing them 
through to a better understanding. 

Occasionally in research a com
mercial gold mine is found that ex
udes some of its wealth on the in
novator. But this is a small part of 
motivation for a life of ideas. The in
novator's reputation is based on a 
mutual trust and fascination with 

ideas. Entrepreneurs with a long-term 
point of view respect this trust by 
avoiding any semblance of potential 
violation of that trust. End of com
mentary. 

* * * 

A Note 
The lives of individuals are marked 

by a series of changes through 
growth. Enterprises evolve in much 
the same way. BYTE has gone 
through many such changes. It began 
as an idea in the minds of my 
associates and me five years ago. 
After much hard work it matured to 
the point where it now has a circula
tion in excess of 160,000 and an 
assured future as a member of the 
family of magazines published by 
McGraw-Hill. This issue marks the 
fifth anniversary of BYTE's first issue, 
published in September 1975 . 

Since BYTE has matured to the 
point where a founder's day-to-day 
input is no longer a requisite to the 
continued health of the venture, I am 
now in the fortunate position of being 
able to indulge in my other interests 
and goals. While continuing with 
many of the functions at BYTE that 
have occupied me over the last five 
years, I will be able to engage in con
sulting activities related to the 
technology of, and markets for, small 
computer systems. Such activities 
have always been of great interest to 
me. Only with the evident maturity 
of BYTE and the cooperation of 
McGraw-Hill am I now able to spend 
about half of my time on such ven
tures. 

The day-to-day operations of the 
magazine will be in the very capable 
hands of my successors, Chris 
Morgan and the technical editors of 
BYTE's staff. My new relationship 
with BYTE is reflected in a new title 
on the masthead: "Founding Editor." 
With my continued intimate involve
ment with BYTE, I shall truly have 
the best of both worlds .... CH• 

The American Economic S�s�em. 
We should all learn more about it. 

Circle 3 on inquiry card . .......,. 







If you could talk to Thomas Edison, 
he'd tell 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 
{hat €an handle everything from solar heat 
contFol to lighting your home \lia voice 
«ommand. 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 128K bytes. With this kind of flexi
bility, the possibilities fou creating your 
own computer system are endless. 

Want to add an A to D conversion 
board? Apple makes it happen. Want to 
plug into time sharing, news and elec-

With Apple, Edison could've written a 
program to determine why some filaments 
burned longer than others. 

tuonic mail services? Apple does it all. 
Because Apple is the most popular per
sonal computer with the least 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 creativ;ity in color. 

Apple was one of the first to use 
disk drives for increased performance 
and application versatility. Today, our 5 + "  
disk tlrive offers high density (143K 

Circle 4 on i nquiry card. 

high speed and low cost. No 
wonder this drive is the most 
popular on the market. 

.., -. f 

Pascal, FORTRAN, 'PILOT and 
6502 assembly language. 
Use these languages to score 
a sonata. Apple will play 
back your musical master
piece on its built-in speaker. 

- ,, 

- 1 : II 
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But now Apple goes one 
better with the DOS Tool Kit. 
A series of utility programs, 
it gives you the freedom to 
easily design 280hx192v 
graphic displays in a palette 
of living color . . .  depending 
on your choice of Apple 
system. 

Edison listened to his 
voice un a revolutionary 
phonograph in the 1800s . . .  
now you can listen to the 
sounds of today with Apple's 
inventive family of personal 
computers. 

, - ,  I - ' • . .! 
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Edison was first with the 

movie camera and projector. 
Now, with Apple's DOS Tool 
Kit, you can be first to work 
wonders with colorful 
creative animation. 

Where to find even 
more illuminating 
Apple experiences. 

1� 
-.. 11 There's always something 

Imagine the new being invented at Apple to 

broadest ll·ne set your imagination soaring. 
Edison had theft'rst movie 

Of Software And there's always an expert 
camera . . .  and Apple has 

ProgramS ever. the DOS Tool Kit that takes 
to tell you all about it in 
detail. Your Apple dealer. If you 

A 1 , b d 1. f 
you into the colorful world 

pp e s roa me o of animation. 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 If you're considering a personal com-
world. Since 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 

•, ,I . • ·. Jil ., 
1•, I • •  
I, 

/ 
l. 
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your Apple speaks creatively in BASIC, Apple dealer, or call 800-538-9696. 
In California, 800-662-9238. 

l r�·. "' 1 • I  
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Cromemco Lauded 

After reading of the many horror 
stories of poor documentation and ser
vice within the microcomputer industry, 
I want to point out the excellent treat
ment I have received from Cromemco 
Inc. 

In July, 1979, I purchased a System III 
with four disk drives and most of 
Cromemco's available software . Lately, I 

have added the 3102 Terminal and the that I did not understand some detail of 
3355A Printer. I have found the the system's operation. Several weeks 
documentation very complete. The ago I was forced to conclude that the 
manuals for the above products form a drives were defective, and I called 
pile 10 inches high . Cromemco . Even though the warranty 

When I first received the System III, I on the drives had expired six months 
had some difficulty using the third and earlier, they accepted the responsibility 
fourth disk drives. Because I was not too for the defect and had the repaired drive 
familiar with the system, and the drives back to me within two weeks. 
worked in certain situations, I concluded In addition, I have begun receiving 
that the drives were probably OK, and updated software on disks. The software 

=--..,...,..,��.,....---.. has been considerably enhanced. There 
is no charge for the additional features. I 
don't even have to pay for the disks. 

Finally, though I had done a lot of 
programming on large systems and am 
quite knowledgeable about electronics, I 
had never worked with FORTRAN or 
COBOL, and initially I was not up to 
speed on the system aspects of 
microcomputers, especially the use of 
the disk drives.  My questions were 
always answered courteously, even 
when they were naive, and my tele
phone calls were always returned. 

The equipment is conservatively 
designed and well constructed. The soft
ware and operating system are capable 
and straightforward to use. 

I have never been more pleased with 
all aspects of a purchase than I am with 
my Cromemco system. 

Wil Schuemann 
Sage Instruments 
501 Maple St 

• Parkersburg WV 26101 

More new open frames to choose from - plus new special-purpose 
models fot specific applications such as Microprocessor and Floppy
Disk system$. AlsQf Pow�r-One .now offers a growing line of switching 
D.C. P.owel' st:.tp¢lies witb fhe same ;h\Lgh quality ana reliability as our 

Making Mus ic  

Hal Chamberlin's article on 
"Advanced Real-Time Music Synthesis 
Techniques" (April 1980 BYTE, page 70) 
was timely and informative. Since I have 
been experimenting with similar tech
niques for several years, I can vouch for 
the viability of his procedures, but I 
would also like to comment on several 
points raised in the article. 

open irame models. 

fl•er-nne B.t:. PIJUJer SUPPLieS 
Power-One, Inc. • Power One Drive • Camarillo, California 930 10 
Phone: (805) 484-2806 • (805) 987-3891 • TWX: 910-336- 1297 

I agree that most digital synthesizers 
on the market do not have sufficient 
control for either education or serious 
musical work. A recent informal poll of 
musicians showed that the majority 
desired at least four voices, and com
plete control over envelope, timbre, 
loudness, and pitch for these purposes. 

While Mr Chamberlin's technique pro
vides for the important change of timbre 
with time that is so often neglected, his 
sequence table is stepped through at a 
rate determined by the tempo setting, so 
a voice will behave differently at slow 

C i rc l e  6 on inqu iry card. .....,. 



TRS-80* Model I ComputerOwners 

The Doubler TM : Per com's new Plug the DOUBLER TM into the 
proprietary double -density disk controller chip socket 
adapter for the TRS-80* com- of your Expansion Interface 
puter. aAd . . .  

t Store up to 354 Kbytes of formatted data on five-inch disks. 
• Increase formatted storage 
capacity of your minidiskettes from 
1 1/2 to almost 4 times. 
• Use with standard 5-inch drives 
rated for double-density operation. 
• The DOUBLER"' reads, writes 
and formats either single- or double
density disks. 
• Proprietary design allows you to 
continue to run TRSDOS*,  NEW
DOS + ,  Percom OS-80 "" or other 
single-density software without · 
making any changes to software or 
hardware. · 

Mini-Disk Systems 
More storage c a
pac ity, h i g h e r  re
l iabi l ity - from Per
com ,  the  i n d u stry 
leader. One- ,  two

and three-drive configurations  in  
either 40- or  77-track format, start
ing at only $399. 

• I n c l u d e s  D B L D O S ,"' a 
TRSDOS* compatible double
density disk operating system. 
• CONVERT utility, on DBLDOS �" 
minidiskette, converts files cand pro
grams from single- to double-density 
or double- to single-density. 
• Plug-in installation: No strap
ping. No trace cutting. Restore your 
Expansion Interface disk controller 
to original configuration by simply 
removing the DOUBLER r" and re
installing the original disk controller 
chip. r - - - - - - - - - - - ,  
1 PERCOM DISCOUNT COUPON 1 
I 

worth $20 I toward 
I The Purchase of a I 
I DOUBLER TM 

I 1 Coupon No. 810101 1 
Expires December 30, 1980 

I L �0: �h�e _:r:h�t� :: I.:_w:_ .J 

• The DOUBLER TM 

circuit card includes 
h i g h - p e rf o r m a n c e  
data separator, write 
precompensation cir
euits for reliable disk read operations 
- even on 77-track drives. 

I n troductory price,  including 
DBLDOS � "  and format conversion 
utility on minidiskette, only $219.95. 
Use the coupon for even greater 
savings. 

.Call toll-free, 1-800-527-1592, 
for the address of your nearest 
dealer, or to order direct from Per-
com. 
tPercom TFD·200 '" drive, 05·800'" operating system [ �EfUlllM] 

PERCGM DATA COMPANY, INC.  
21 1 N. KIRBY GARLAND. TEXAS 75042 

(214) 272-3421 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ™ trademark of Percom Data Company, Inc. 

* trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. t trademark of Apparat Company , lne. 



and fast tempi . Most musical instru
ments, however, vary their amplitude 
(tremolo), pitch (vibrato),  and timbre 
(we need a word for this-tambolo? ! )  at 
a rate almost independent of the score 
tempo, but in a manner suited to the in
strument and type of music played. This 
could be accomplished by adding one 
more counter for vibrato-tremolo
tambolo update independent of the 
tempo counter. 

The computation of signal/noise 
(SIN) ratios for synthesizers can be 
misleading. If the intent is to reproduce 
a musical sound, then a resolution of 60 
to 80 dB is a necessity . However, if the 
intent is to produce music from scores, a 
much lower SIN ratio can be tolerated if 
the distortion partials are harmonic. 
After all, the "noise" content of flutes or 
harpsichords can be very high, but is 
considered part of the natural sound of 
the instrument.  Eight-bit D/ A (digital-to
analog) converters and 256-byte wave 
tables do seem adequate for music
synthesis experimentation, at least until 
computer memory and power become 
somewhat cheaper. 

Mr Chamberlin's method of generating 
up to 8 K bytes of waveform tables is 
well suited to single D/ A output but re
quires extensive dedicated storage, plus 
time spent in creating the wave tables. 
This can be markedly reduced by noting 

that the ratios of the harmonic 
amplitudes remain nearly constant for a 
considerable fraction of the note dura
tion for many instruments. This suggests 
that if the envelope amplitude were pro
vided by a separate D/ A converter and 
its output were multiplied by a 
waveform multiplying D/ A converter, 
that many fewer waveform tables would 
be necessary since they would contain 

, only waveshape information, not 
envelope information, and they could 
better be reused for other voices. The 
additional $10 for a multiplying D/ A 
converter would be more than offset by 
the savings in memory. Incidentally the 
envelope "volume control" must precede 
the waveform D/ A converter, not 
follow it as implied in the text, so that 
the required envelope filter does not cut 
off the harmonics of the waveform. 

Finally, there is a very serious prob
lem with the low sampling rates 
(6. 9 kHz to 8 kHz) mentioned in the ar
ticle. Suppose that the highest fun
damental desired is C6 ( ""  2100 Hz) and 
that at least four harmonics are 
necessary to produce the desired timbre 
(both of these figures are very conser
vative) .  Then the highest frequency pre
sent in the sampled waveshape is =- 8400 
Hz, and since a "headroom" of at least 
10 % is needed for the anti-aliasing low
pass filters, the filter stop-band edge can 

A CREA TION OF COMPUTER HEA D WARE 

r:J](]](jJlJ[j{}lJ2 
(Wow.' How'd All TIKtt 
Stuff get In There?) 

A sophisticated, self-indexing filing system
flexible, infinitely useful and easy to use, 

that adapts to your needs. 
WHA TSIT comes ready to run on your Apple, NorthStar, or 

CP/M computer. See your dealer . . .  or write or call: 

" !able tor 
N w aval s N E� �ph�Mic;�d 

uW�A·T�IT 

All the stand
. 
piUS soR 

features . . bil itieS· caP a 

P.O. Box 14815 • San Francisco, CA 94114 • Tel: (415)621-2106 
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be no lower than "" 9300 Hz. So for 
these requirements, the sampling fre
quency must be at least 18,600 Hz by 
the Nyquist criterion . A lower sampling 
frequency will: 

1) produce aliasing distortion, or 
2) limit the highest fundamental to a 

smaller value, or 
3)  force you to accept fewer harmonics 

in the waveform (at least at higher 
pitches) if aliasing is to be 
prevented. 

A solution might be to use different 
waveform tables with fewer harmonics 
for the higher pitches, but this further 
complicates the algorithm, requires more 
waveform storage, and introduces pitch 
breaks into a voice's timbre like that of 
an organ mixture stop. 

The length of my comments reflects 
favorably on the thought-provoking 
nature of this article. Mr Chamberlin's 
work should be ofgreat help to new ex
perimenters in the field of music syn
thesis, and will, I hope, stimulate discus
sion on this topic. 

Donald L Shirer 
Director, Computer-Based 

Instruction Laboratory 
University of Arizona 
Tucson AZ 85721 

Suspected Bra in Malfunct ion 
D isables Op Code Equ ivalence 

My article in the June 1980 BYTE 
"Z80 Qp Codes for an 8080 Assembler" 
(page 64) contains a monumental goof, 
which I can only explain in terms of 
brain malfunctions and the like. 

To define a symbol such as XAF a:s 
being equivalent to hexadecimal 08, one 
doesn't write "XAF DB 08H"; obviously 
one writes "XAF EQU 08H". Table 2 on 
page 70 makes sense only if you put 
EQU statements between the columns, 
not DBs and DWs as I said . 

Judging from letters I have received, 
BYTE readers aren't dumb enough to 
believe everything they read, thank 
goodness. My intelligence seems to have 
gone down about 10 DB or if you like, 
10 DW. Sorry, people. 

Bill Powers 
1138 Whitfield Rd 
Northbrook IL 60062 

Z80 Op Codes . . .  The 
Cont inu ing Saga 

There is an error in the article "280 
Op Codes for an 8080 Assembler" which 
appeared in the June issue of BYTE. On 
page 64 the statement "XAF DB 08H" 
should read "XAF EQU 08H". As writ-



FI NALLY AN ALTERNATIVE 
TO DISKS 
TH E EXATRON 

LOW COST 
RELIABI LITY 

SPEED 

STRI NGY FLOPPY 
(MASS STORAGE 
SU BSYSTEM) 

$299.50 

I N FORMATION PACKAG ES AVAI LA B LE N OW FOR: 
APPLE OSI RS-232 
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Have some great memories. 

16K PROM boards. 
• PROM card has 2708-type memory 

• Quality board construction • 0-4 wait states 

• Address any 4K group to any 4K boundary 

• Control up to 8 banks of memory • Fully 

assembled and tested • PRICE-$300 

(California residents add 6% sales tax) 

Expandable 5 MHz RAM boards. 
8-32K expandable RAM board uses TI 4044 

memory • Runs at 5MHz • Fast 250ns access 

time • Bank select • Address any 4K block to 

any 4K boundary • Quality board construction 

PRICE-8K-$210; 16K-$378: 24K-$570; 

32K-$744; 8K add-on kits-$162 
(California residents add 6% sales tax) 

can or write Artec for details 

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

Telephone (415) 59 2- 2740 
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ten, XAF is assigned the address to 
which a byte of value 8 is assembled. 
The actual intent is to assign XAF the 
value 8. The pseudo-operation EQU 
serves the function of an "equivalence 
statement."  

Using mnemonic conventions such as 
those developed in this article, it is 
simpler to use Z80 code on an 8080 
assembler. However, the readability of 
the resultant programs will be poor. I 
would suggest the use of macroinstruc
tions in lieu of the DW . . .  DB sequences. 
If a macroassembler is not available, 
then a preprocessor could be created to 
expand the Z80 instructions into se
quences understandable to an 8080 
assembler. Either way, the source code 
will retain readability and will probably 
be less error-prone. 

I believe that the basic software tools 
make a tremendous difference to the 
quality of software produced. Every Z80 
computer should have at least one good 
Z80 assembler. 

Lest I seem too critical, I did enjoy 
this article ,very much. 

Anthony Skjellum 
1695 Shenandoah Rd 
San Marino CA 91108 

I nformation Please 

Are any of my fellow BYTE readers 
willing to share information with me on 
interfacing microcomputer systems to 
the IBM Models 50 or 60 electronic 
typewriters? I would like to use my 
Model 60 as an output printer, and I 
would appreciate some advice, if any is 
to be had. Thanks very much. 

Michael Pinneo 
3757 Vienna Dr 
Aptos CA 95003 

Selectr ic I nformation Sought 

Do any readers of BYTE know of any 
commercial devices that can interface a 
Radio Shack TRS-80 to an old model of 
an IBM Selectric typewriter (a Model 
71)? I would also like to hear from 
anyone who has bought an already
interfaced Selectric from McClain and 
Associates or from Worldwide Elec
tronics. Thank you. 

N Vijayan 
1332 Notre Dame Dr 
Davis CA 95616 

Performance I mprovements 

I have studied the article "TRS-80 
Performance Evaluation by Program 
Timing," by James Lewis (March 
1980 BYTE, page 84) with interest .  I am 
only concerned here with the Level II 

BASIC program. 
The largest number a figure is divisible 

by without becoming redundant is its 
square root. If we include the statement: 

20 C = INT(SQR(A)) + 1  

and change the second FOR-NEXT loop 
to: 

30 FOR 8 = 3  TO C STEP 2 

we will find the program runs much 
faster. For example, in the original pro
gram 9901 goes through the inner loop 
roughly 4500 times. Using the modified 
program, the second loop is only used 
50 times which is ninety times faster. I 
find this version will run in about 25 
minutes. 

Here is a listing of the modified pro
gram: 

1 CLS·PRINT" 1 2 3 " · 
1 0  FOR. A =  5 TO 1 0000 STEP 2 
20 C = INT(SQR(A)) + 1 
30 FOR B = 3 TO C STEP 2 
40 D = A/B 
50 IF I NT(D) = D THEN NEXT A 
60 NEXT B 
70 PRINT A; 
80 NEXT A 

Brian Glover 
POB 2102 
Inuvik, Northwest Territories 
XOE OTO, Canada 

More Improvements 

Mr Lewis, in his �rticle in the March 
1980 BYTE, seems to compare two dis
similar computers. It was unclear to me 
what could be gained by this kind of 
comparison. The run time of a program 
is not only sensitive to the computer be
ing used, as well as the programming 
language, but also to many other seem
ingly trivial factors. 

For instance, Mr Lewis wanted to find 
all the prime numbers less than 10,000. 
His method was to divide by successive 
odd numbers. If division occurred 
without a remainder, then the number 
being divided is not a prime. The prob
lem was that he kept dividing until the 
divisor was half of the dividend. For ex
ample, to check a number that was 
almost 10,000 he would keep dividing 
by numbers until he has used up all 
those less than 5000. It is easy to show 
that the time to stop is at the square 
root of the number, not half the 
number. He could have stopped after 
checking numbers up to 100 instead of 
5000. 

This is true because, if some number 
greater than 100 is divided without a re
mainder, the quotient would be some 
number less than 100 and this would 
have been revealed before ever reaching 
100. 

Circ le 10 on inquiry card. ___,. 
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l wrote the following short program, 
PRIME, and ran it on my North Star 
computer in about 24 minutes:  

1 0  REM PRIME 
20 FOR K = 5  TO 1 0000 STEP 2 
30 1 = 3  
40 IF INT(K/1) = K/1 THEN 80 
50 I =  1 + 2  
60 IF  I I  2 <  = K THEN 40 
70 ! K  
80 NEXT 
90 END 

Division for a conventienal microcom
puter for which double precision is 
necessary is slow, and the fewer occur
rences in a program the quicker the pro
gram will run. When I eliminated one 
division in my program to produce 
PRIME 2, the running time was reduced 
to 17 minutes: 

1 0  REM PRI ME 2 
20 FOR K =  5 TO 1 0000 STEP 2 
30 1 = 3  
40 X =  K/1 
50 I F  INT(X) = X  THEN 90 
60 1 = 1 + 2  
70 IF I I 2 <  = K THEN 40 
80 ! K  
90 NEXT 
1 00 END 

But the most important consideration 
is how the translator works; an inter-

Listing 1 

preter is devilishly slow. A computer 
will run considerably faster because 
machine code is actually executed. I 
wrote a short Pascal program for my 
North Star, primes, and was surprised to 
find that it executed in 1 minute and 46 
seconds. (See listing 1 . )  

Mr Lewis' results for the large IBM 
computer was 1 minute and 19 seconds 
using a PL/1 compiler. Does this mean 
that my microcomputer is almost equiv
alent to this huge IBM machine? I think 
not. 

Comparisons of this sort do not prove 
much; they just show how many vari
ables are involved in determining the 
time it takes to run a program! 

Ivan Flores 
Flores Associates Computer Consultants 
108 8th Ave 
Brooklyn NY 11215 

Comparisons of this sort may not 
prove much, but you (and many other 
readers) found the idea interesting 
enough to experiment with. Evaluation 
of performance encourages programmers 
and designers to work their crafts with 
efficiency, and to search for the elegant
ly simple solutions that improve . . . . CPF 

program primes; {writes out a number of primes} 
var i , j . k ,  n :  integer; 
begin 

k . - 2• 
while k '< = 5000 do begin 

n :  = 2*k  + 1 ;  
j · = 1 · i · = 3• 
.;.,hile' (i ·* i <' = n) and (j = 1 )  do 
begin 
if n mod i = 0 then j: = 0 else i : = i + 2; 

end; 

end. 

if j = 1 then write(n, ' '); 
k : = k + 1 ; 

end; 

Pascal Precis ion 

The letter from Martin Berman con
cerning numerical precision in UCSD 
Pascal (BYTE, June 1980, page 17) 
struck one of my current concerns. The 
actual precision available in UCSD 
Pascal is 7.2 decimal digits; ie : the data 
type real will accommodate integer 
values as large as 16,777,216 (224) exact
ly. However, the output routine is 
limited to six significant digits. To print 
the remaining available 1.2 digits will re
quire either a revision to the system
output routine or an output routine 
custom-made for the application. 

I am not privy to the design process at 
UCSD, but suspect that this is an at
tempt to "protect" the user from round
off error. I, for one, deplore such at-

tempts at protection since the user who 
actually knows what he is doing is 
forced to "program around" the system. 
A reasonable precaution is to give no 
more precision than the system has 
(eight digits in the case of UCSD 
Pascal) ,  although even this is open to 
question-a fellow programmer was 
once caught by this type of "protection" 
even though he was using only powers 
of two which are exactly represented 
throughout the range of the system. 

Incidentally, there is a routine 
available for determining the actual preci
sion of floating-point routines. 

·
It may be 

found in Pascal News, number 13 
(December 1978). I enclose a copy of the 
code as I ran it on my UCSD Pascal 
system, along with the output it 
generated. 

Circle 1 1  on inqu iry card. 

Shipped with 2.0, the controller reads 
and writes IBM-standard single density. 
Automatically determines disk density
Single or clouble. Supports PerSci auto eject, 
plus fast-seek for voice coil systems. 

2810 ZBO CPU Board. Capable CPU for S-100 
Systems operates at 2 or 4MHz, is fully Altair/ 
lmsai compatible. Z-80 monitor is available 
separately. Includes auto addressing to 
4K boundaries, plus a serial port for serial 
devices, including terminals and printers. 
Supports both front-panel operation and 
power-on memory jump, plus wait-state gen
eration for slower memories. Compatible with 
proposed IEEE S-100 standards. 

2032A 32KStallc RAM. Fast static memory 
operates without wait states <�.t a Iull 4MHz. 
Supports full and partial bank select, for 
expansion beyond 64K. Addressable in 8K 
blocks at 8K boundaries. Adclress and data 
lines are fully buffered, and there are no 
DMA restrictions. 

2016 1 6K Static RAM. Fully buffered board 
features 2114 static RAMs for + 5v operation. 
Bank select available by bank port or bank 
byte, for system expansion beyond 64K. 
Addressable in 4K blocks at 4K boundaries. 
LED indicators for board selection and 
bank selection. A¥ailable in 200, 300, or 450 
nsec �Versions. All versions support 4MHz 
operation with no wait states. 

2200AMainframe. Rock solid, heavy gauge 
cabinet includes 12-slot, actively terminated 
S-100 motherboard, fan, and power supply. 
Power supply features 105, 115, or 125 volt 
AC input power; provides +8vDC at 20 amps, 
± 16v DC at 4 amps. Available in five colors. 
Includes convenient, front mounted, lighted 
reset switch. 

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

Prototype Boards. Four high quality prototype 
boards: Solder Tail, Extender/TerminatOI; 
Wire Wrap, and Etch. 

P2802AA 6502 CPU. Stand-alone CPU 
generates fully S-100 compatible I/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. 



• Ill 

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

Industrial quality means solid designs, a full 
complement of the important features you require, and 
a product line that 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 performance 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) 7 34-5 8 1 1  



Circle 12 on inquiry card. 

SUPER BRAI N® 

32K or 64K (Double or  Quad Density units 
available). 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 R S232 ports, 1 / 0  ports standard. 
Expandable with optional S-100 S-100 inter
face. Comes with CP/M™ 2.2 operating sys
tem. MiniMicroMart includes BASIC inter
preter and can supply a wide range of CP/M 
Development and Application software. 

w/32K Double Density, List $2995 . $2685 
w/64K Double Density, List $3345 . . . . . $2883 
w/64K Quad Density, List $3995 . . . . . .  $3595 
64K Special Quad Version . . . . . . . . . . . .  $3395 

I NTERSVSTEMS 
formerly ITHACA AUDIO 

DPS- 1 ,  List $1795 

LI M ITE D TI M E  $1299* 
The new Series I I  CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20-
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 

COM PLETE SYSTEM with InterSystem 64K 
RAM, 1 / 0  Board w/priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $3595 ONLY $2895* 
Above less disk controller, $31 95 . . . . . $2539* 
• Limited Time offer expires Sept. 15, 1980. 

HEWLETT-PACKARD 

H P-85A 
Desk-Top 

Computer 

Call 
for 

Price! 

F.O.B.  shipping point. All prices subject to change and al l  
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 

- WRITE FOR FREE CATALOG -

MiniMicroMart 
1618 James Street 

Syracuse, NY 13203 (315) 422-4467 
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Listing 1 
program representation; 

var base , numberofdigits, i 
rounding 
epsilon 

integer; 
boolean; 
real; 

procedJre enquiry (var radix, digits : integer; 
var rounds : boolean); 

var number, increment : real; 
begin 

( * find large integral value just beyond integer limits* )  
number : = 2; 
while ( ((number + I ) - number) = I )  do 

number : = number * 2; 
( * end while * )  

( *manufacture the next largest real value* )  
increment : = 2; 
while ((number + increment) = number) do 

increment : = increment * 2; 
( * end while* )  

( *subtract these to give radix o f  representation * )  
radix : = trunc((number + increment) - number) ;  

( * see if it rounds or truncates by adding (radix - I ) * )  
rounds : =  ((number + (radix - 1 ))  NEQ number); 

( * work out how many digits in mantissa * )  
digits : =  0; 
number : =  1 ;  
while (((number + 1 )  - number) 1 )  do begin 

digits : = digits + I ;  
number : = number * radix; 

end; ( * while * )  
end; ( * enquiry* )  

begin 
( * find out basic properties* ) 

enquiry(base, numberofdigits , rounding) ; 
writeln(' Base = ',base); 
writeln(' Number of digits = ' ,numberofdigits); 
if rounding then 

writeln(' Rounded') 
else 

writeln(' Truncated'); 
( * end if* )  

( *compare the precision bounds * )  
epsilon : = 1 ;  
for i : = 1 to numberofdigits do 

epsilon : = epsilon/base; 
( * end for* )  
i f  rounding then epsilon : = epsilon/base; 

( * print the best and worst precision * )  
writeln(' Best and worst precisions are ' ,  

epsilon, (epsilon *base)); 
end. 

My hard-copy terminal does not have 
greater-than or less-than symbols. Thus 
"NEQ" is inserted for the Pascal "not 
equal" symbol. 

Base = 2 
Number of digits = 24 
Rounded 
Best and worst precisions are 

2.98023£ - 8  5.96046£ -8 

Fred Crary 
7750 31st Ave NE 
Seattle W A 98115 

May We Suggest a Gasp Mask? 

Philip K Hooper is not alone. I too 
noticed the foul odor of the magazine. 

(See Letters, April 1980 BYTE, page 16. )  
Not only d o  I love computer science, 
but I love my body, and my health is 
paramount. I therefore abstain from the 
inhalation of foul vapors and fumes. 

A Healthy Minority 
Jon Dattorro 
1379 Kingstown Rd Apt lA 
Kingston RI 02881 

I am told that our printer used an im
proper glue to bind the pages together, 
causing the unusual smell. The printer 
has promised to henceforth use a dif
ferent glue, and we expect that the odor 
problem will not recur . . . . RSS • 

Circle 13 on inquiry card. __,. 



W he n I t  C o m es 
To Add -on M e m ory . • •  

LO BO 
H as I t  Al l .  

LOBO DRIVES manufactures a ful l  l ine of S-1 00 
computer compatible disk drives. All drives are 

software compatible with most S-1 00 disk operating 
systems and applications software programs. Only '""'•''� 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 5V. and -- ------

8-inch floppies, 5 y, and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 

combinations. Each LOBO DRIVES system is 
thoroughly tested and burned-in and has the famous 

LOBO DRIVES One Year, 1 00 %  Parts/Labor 
Warranty. 

MO DEL 400 5 V4 ·1 N C H  FLO PPY 
DISK M EM O RY SYSTEM 

A high-speed (298) Msee Access), high
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system. It is available in both 
soft and hard sector formats, and a choice 
of single or double density configurations. 

• Up to 220 KBytes Capacity 
• Single/Double Density 
• Soft Sector Format 
• Complete Software Compatibility 

M O D EL 800/850 DUAL FLOPPY 
DISK D R IV E  M EM O RY SYSTEM 

MODEL 1 850 DUAL 
FLOPPY/FIXED DISK M EMORY 

SYSTEM 

No more wosries about back-up. LOBO 
DRIVES has combined the latest state-of
the-art Winchester technology with the pro
ven reliability and dependability of its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-1 00 computer. The Model 1 850 is the 
ideal memory system for small business 
and word processing applications_ 

• 5 or 1 0  MByte Fixed Disk Capacity 
• 1 .6 MByte Floppy Disk Capacity 
• Software Compatibility 
• Sealed Environment 
• Winchester Reliability 
• 70 Msec Average Access Time 

M O D E L  950 DUAL 
FLOPPY/FIXED DISK M EM O RY 

SYSTEM 

Al l  the  advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), h igh speed (1 70 
Msec avg. access time), and extended 
reliability, combined with the convenience 
of a built-in floppy djsk back-up in  one 
cabinet. Only LOBO can bring you the 
storage capacity of 1 6  m ini-floppies at a 
fraction of the price. 

• The Storage Capacity of 1 6  Mini-

Floppies 
• Bui lt-in Back-up 
• 1 70 Msec Access (Avg) 
• Software Compatibility LOBO DRIVES offers you a choice of 

single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

See your nearest dealer, call, or write for the complete LOBO DRIVES story 
find out just how competitively priced a quality drive can be. 

• Compatible with Most S-1 00 DOS 
Systems 

• Up to 3.2 MByte Capacity 

I N T E R N AT I O -N A L  

93 5 Camino Del Sur 
Goleta, Cal ifornia 930 1 7  
(80 5) 68 5-4 546 
Telex: 658 48 2 



ATARI: PERSONAL COMPUTER 
START WITH A BEITER 

COMPUTER. 

Atari personal computers have 
built-in capabilities you can't even 
add on to many other personal 
computers. Three programming 
formats (slip-in ROM cartridges, disk 
and cassette). A srkey upper/lower 
case ASCII keyboard with 29 
keystroke graphics . u8 colors 

and hues. Four separate sound 
channels and a built-in speaker. 
Four game and graphics controller 
ports. A built-in RF modulator. FCC 
approval for connection to any TV. 
Plus, nationwide Atari Authorized 
Service Centers. And more. 

ADD MEMORY. 

The ATARI 8oo"' comes with 16K 
of memory. Expand up to a full 48K 
of memory with 8K or 16K RAM 
Memory Modules"' you install 
yourself. In less than a minute. The 

ATARI 4oo"' is supplied with 
8K of RAM which can be 

expanded to 16K at 
Authorized Service 
Centers. Both models 

may be expanded to 
26K of ROM with slip-in 

ROM cartridge programs. 
ADD PERIPHERALS. 

Atari peripherals are specifically 
© 1980 . Atari . Inc. 

0 A Warner Communications Company 
A!art reserves the r ight to make changes to products 
or programs without notice 

designed to complement your system. 
Add the ATARI 410"' Audio-digital 
Program Recorder. Add disk drives 
(single or dual double-density*). The 
ATARI 8oo individually accesses up to 
four drives. Add the ATARI Sso"' RS232 
Interface Module. Add high-speed 40 
or So-column dot-matrix printers, or, 
a 40-column thermal printer. Add an 
acoustic modem for remote data access. 
Add a light pen� And there are more 
Atari peripherals on the way. 

ADD PROGRAMS. 
Atari's rapidly expanding software 
library includes some of the most 
useful, enlightening and entertaining 
programs available. (Some programs 
may require more than 16K RAM.) 
• Personal Finance and Record 

Keeping. Sophisticated investment 
analysis programs, including bond 
analysis, stock analysis, stock chart
ing and mortgage and loan analysis. 
*Available Fall . 1980 

Circle 14 on inquiry card. 



SYSTEMS THAT GROW WITH YOU 
• Personal Interest and 

Development. Conversational lan
guages� Music composition. Touch 
typing. Biorhythm. And more. 

• Professional Applications. 

Graphics, statistics and programmable 
calculator programs. Plus VisiCalct the 
"what if" problem solving program. 

• Education. ATARI Talk & Teach"' 
programs offer instruction from 
primary through college level. 
Plus, instructive games for all ages. 

• Information & Communication. 

Turn your Atari into an interactive 
terminal. Access stock quotations, 
news services and other useful data 
banks. Transmit and receive data over 
regular phone lines. And more. 

• Entertainment. Colorful, exciting 
programs include Star Raiders:" 
Chess, Blackjack . . .  and many more. 
+Trademark : Personal Soltware. Inc. 

• Programming 
Languages. An 
ATARI BASIC 
cartridge is 
included. An 
Assembler/ 
Editor Cartridge 
is available for the 
advanced programmer. 
PILOT, extended BASIC and 
Pascal will be available 
in 1981. 

• Small Business Accounting. 

General Ledger. Accounts 
Receivable. Accounts Payable. 
Inventory Control. Order Entry. disk or r:l�•OPt-1•p 

ADD IT UP FOR YOURSELF. And if you run a 
Compare the Atari to any personal business, ask your Atari 
computer in its price range. Compare retailer about the Atari Accountant:" 
built-in features. Compare expand)�� the complete, computerized account-
ability. Compare peripherals and ing system for small businesses. 
accessories. Compare program- At Atari we're building computer 
ming and formats (ROM ATARr systems you won't outgrow. 

PERSONAL COM PUTERS 
1265 Borregas Avenue, Sunnyvale, CA 94086 

Call toll-free (8oo) 538-8547 (Except Alaska and Hawaii) 
(In California: (8oo) 672-1404) for the name of your nearest Atari retailer. 
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Build a Low-Cost, Remote 
Data-Entry Terminal 

Remote data-entry terminals are 
not something new. They are devices 
which provide a means of direct, 
specialized communication with a 
computer. In July's Circuit Cellar I 
said that a pushbutton switch on the 
end of a long cable is probably the 
least expensive and most secure form 
of remote data entry. This is still true, 
but now it is time to look at more 
sophisticated forms of remote data 
entry. 

There is no formal definition of 
what constitutes a remote data-entry 
terminal. The application defines the 
classification. While a regular video
display terminal can be used for data 
entry, remote data-entry terminals 
are usually specially fabricated to fit 
the application and environment. 
Remote data-entry terminals almost 
always communicate in duplex mode, 
and are capable of displaying com
puter directives to the operator as 
well as sending operator input to the 
computer. 

A further refinement is that the 
buttons on the panel frequently have 
funct ion/ numeric nomenclature 

26 September 1980 © BYfE Publications Inc 

Steve Garcia 
POB 582 

Glastonbury CT 06033 

rather than the character set we nor
mally associate with keyboards. A 
key bearing the label "START" may 
in fact transmit an ASCII (American 
Standard Code for Information Inter
change) "A" when pressed. Applica
tion software running on the control 
computer is used to recognize that a 
letter "A" means "initiate the 
process."  The transmission length 
and protocol should be preset to 
reduce operator error and entry-panel 
complexity. 

Remote data-entry 
terminals are usually 
specially fabricated to fit 
the application and the 
environment. 

For example, an entry terminal as
sociated with a dip-plating line in a 
factory would probably have a panel 
with a numeric keypad and function 
buttons labeled "Bath 1", "Bath 2", 

"Anode Current", "Voltage", 'Time", 
and 'Temperature". If the operator 
has to set the anode current in the 
plating tank, he presses the "Anode 
Current" button and then enters a 
four-digit value on the numeric key
pad. When the control computer de
tects the anode-current function but
ton being pressed, it reads the next 
four characters as numeric informa
tion pertaining to the anode-current 
function. Other function keys could 
have ent irely differen t entry 
sequences. 

To minimize error, most industrial 
data-entry terminals rely on con
siderable handshaking. At the very 
least, they include an accept/reject in
dicator for the operator. If the 
numeric portion of the anode-current 
entry did not fit within the limits 
prescribed for the process, a reject 
signal must be given to the operator 
so the data can be reentered. 

In the more sophisticated units, the 
data-entry panel often incorporates 
an alphanumeric display. Usually, it 
is unnecessary to display textual 
material to the operator, and these 



That's the M EASU REM ENT systems & con
tro ls  D M B  Series of S-1 00 bus memory 
modu les ,  f u l l y  com pat i b l e  w i th  A L P H A  
M I CRO, C R O M E M C O ,  N O RTH STAR, M P/M , 
and most other S-1 00 systems. 

Def i n ite ly a w i n ner, the D M B  Series is  avai l 
able  with Bank Select ( OM B6400 ) or without 
( DM 6400 ) and u t i l i zes i nd ustrial  qual ity con
struct ion,  p rovides outstand i n g  re l iabi l ity, 
and is backed by dedicated c u stomer service 
and a one year guarantee. 

The D M B 6400 uses 1/0 port add ressing for 
the ban k select feature. A switch provides the 
ab i l i ty to se lect any one of the 256 1/0 ports 
for add ress ing  the memory banks. The mem
ory i s  conf i gu red as four total ly i ndependent 
1 6K software selectab le banks, with each 
bank add ressable  on any 1 6K boundary. 

A Division of MEASUREMENT systems &.. contro l s  
incorporated 

Outstand ing  featu res such as those l i sted 
below make the D M B  series the U N B EATABLE 
S-1 00 Memory.  

• Four  i ndependent 1 6K software select
able banks. 

• Each bank i s  i ndependent ly addressable 
on any 1 6K boundary. 

• Swit•ch selectable bank s izes - from 
1 6 K  to 64K in 1 6K i ncrements.  

• Eight  banks (51 2K) per 1 /0 port for each 
of the 256 ports .  

• Z-80 4M Hz operat ion with no  wait 
states us ing  transparent refresh.  

• On-board d i agnost ic  LED's.  
• Low power - 8 watts max imum.  
• Rel iable,  tested and  burned- in  memory. 
• I EEE S-1 00 compat ib le  t i m i ng .  
• One year guarantee. 
• Attractive Dealer & O E M  Prices. 

See you r  nearest com puter dealer, or  contact 
us for the comp lete story on the U N BEAT
ABLE S-1 00 M emory.  

867 Nort h Main S t .  I Orange, Calif. 9 2668 I (71 4) 633-4460 
TWX/TELEX: 678 401 TAB l A I N  



Photo 1: Deluxe remote data-entry terminals, intended for industrial use, often contain 
specialized equipment to read card-badges, or control unusual functions. Many are con
structed with a hazardous environment in mind, and are waterproof or blast-proof. 
This particular unit is a function/numeric panel (FNP) manufactured by General Digital 
Corporation in East Hartford CT. 

displays are generally limited to a 
single line of sixteen to eighty 
characters. Gas-plasma displays or 
alphanumeric LED (light-emitting 
diode) matrices work well and are 
cost-effective in these applications. 

Since the panel can communicate in 
both directions, it is possible for the 
operator to interrogate the process 
data base in the computer for specific 
information. Pressing the "Bath 1" 
and "Temperature" buttons could 
result in the appearance of "#1 TEMP 
= 192 C" on the sixteen-character 
display for example. 

The entire remote data
entry terminal can be 
constructed with only two 
integrated circuits . 

Entry Panels for 
Personal Computers 

Deluxe industrial data-entry ter
minals include numeric keypads, 
function buttons, badge readers for 
operator identification, Hollerith
card readers for part identification, 
alphanumeric displays, and elaborate 
self-test features. A typical unit is 
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shown in photo 1 .  They can be made 
waterproof, blast-proof, and idiot
proof as required by the application. 
These are hardly attributes that sug
gest their use in the horne. However, 
the concept of remote data-entry 
panels connected to a personal com
puter is not as alien as it once seemed. 

In the past few months I have been 
presenting articles on various aspects 
of horne control. If you have attached 
any control devices to your computer 
and have it controlling the lights and 
appliances around your horne, you 
undoubtedly are using a program 
which manipulates logic outputs 
based on time, status of input sen
sors, and operator commands. What 
you have is in fact a practical, even if 
rudimentary, process-control system. 
It has fundamental similarities to the 
dip-p la t ing system previously 
discussed. 

There seems to be considerable in
terest in horne control these days. 
Many new systems and peripheral 
devices have been introduced to meet 
the demand. In my opinion, how
ever, they address only half the prob
lem. They all seem to be limited to 
central-system use with no facility for 
remote data entry or effective human 
engineering. 

The handheld remote-control 
devices I detailed in my July article 

Circle 15 on inquiry card. 

+ 1 1 0V to 1 25V or 200V to 250V + 50 or 
60 HZ + Data Cable + Fan + Accepts Perscl, 
Shugart, Siemans, Remex 
DOC-II+ $250.00 

APPLE CLOCK !AVAIL. SEPT.! 
CALENDAR+ 

+ Day month year + Day of week + 2400 hour 
time or 1 2  hour AM PM (selectable) + Leap 
year + Interrupt timer 4 interval: 1024 Hz 
(ap1Jrox 1 millisec), 1 sec, 1 min, 1 hour 
+ On board backup battery + Simple settlng 
of time and date + Simple software interface 
+ Tline advance protection while reading 
Bare Board (with manual) $45.00 
Kit $100.00 Assembled & Tested $150.00 

RAM 1&+ 

+ Addressable i n  4 K  steps by easily accessible 
DIP switch. + Memory protection 1n 1K  
increments defined by an  easily accessible 
DIP switch. Protection may be from the bottom 
board address up or from the top down. 
+ May deactivate up to six 1 K segments of the 
board to create \'holes' "  for other devices. 
Accom11lished with jumpers. + Wait states 
selected by DIP switch . + 8 bank select lines 
provided for expansion into ¥.! million byte 
systems. + All data, address, and control lines 
input buffered. + Ignores 110 commands at board 
address. + Assembled, tested , and burned-in 
at factory. + 1 .3 A typical current consumption. 
Bare Board $ 20.00 4 MHZ 1(1! $180.00 
2 MHZ Kit $160.00 4 MHZ A&T $210.00 
2 MHZ A&T $190.00 

S-100 (SMART} PROTO BOARD+ !STOCK! 

+ Wire Wra11 or Solder Sockets + Accepts All 
Standard Sockets ( .30" & .60" CTR) + Allows 
Grid Distributed Power + 3 Voltage R�ulators 
+ Kluge Area lor Oiscretes, External Onves 
+ 2 Bus Bars for ± Voltages (Internal & 
External) + Accepts Standard Edge Connector 
on . 1 "  CTR + Kit Includes 3 Reg/3 Heat Sinks/ 
Filter Caps/2 Bus Bars/Manual 
Bare Board $30.00 Kit $50.00 



EXPANDABLE+ 
DYNAMIC MEMORY 
(16K to 64K) 

Z +so CPU REV R 

I AVAILABLE SEPTEMBER I 
CLOCK CALENDAR + 

IIO + 

SILENCE + 
MOTHER BOARDS 

QT MAINFRAME + 
MF + 
Includes cabinet, 30 amp power supply, and the 
IEEE S-100 motherboard ( 12  or 18-slot) . The 
QT MF+ is fan-cooled, has AC line filter to 
eliminate EMI, and is fully-assembled and factory
tested . Power and reset switches are located on 
front panel. 
MF+ 12 $450.00 MF+ 18 $500.00 � 
MF+ Without Mother Board $350.00 � 

+ Works with the following Z-80 CPU Boards: Cromemco Systems, S.D. 
Systems. SSM (CB2A) , Jade (Big Z), Q.T. (Z+80) and many others 
+ Uses 3242 Refresh Chip w1th delay line + Four layer PC Board insures 
a quiet board + Supports 16K, 32K, 48K or 64K of memory + 24 Address 
lines per IEEE specifications + Optional M1 Wait state allows error-free 
operation with faster processors + Optional PHANTOM disable + Uses 
Z -80 Refresh signal + Bank on/off signal selected by 1/0 port 40 (Hex) 
per industry standard. + Bank in use determined by convenient DIP 
switch selection of data bus bits. + Low power consumption - 5 watts. 
+ Convenient LED indication of bank in use 
Typical access time of board - (1) using (41 16-200ns) (4Mhz) 240ns - (2) using (41 16-150ns) (6Mhz) 200ns 

+ 1 K Ram On Board + 2 Programmable Timers + Power On Jump to 
On-Board 1 K, 2K or 4K EPROM !2708-2716-2732) Can be Addressed on any 
1 K or 2K boundary + Parallel 1/0 Port + Programmable Baud Rate 
Selection ( 1 10  to 9600 ) + On-Board EPROM May be Used in Shadow 
Mode, Allowing Fu!l 64K RAM to be Used + On-Board USART for 
Synchronous or Asynchronous RS-232 Operation (Serial I/O Port) 

+ Time of Day in Hours. Minutes and Seconds + 24 Hour Time Format 
+ Month and Day Date Function + Simple Read Instructions Allow Simple 
Interface to Basic. CPM, Etc. + Will Run With 4MHZ Processors 
+ Can be Located at any Group of 4 1/0 Port Addressed + On Board 
Battery Back-up 

+ Two Independent SYNC/ ASYNC Serial Ports + 0ne Strobed Eight Bit 
Parallel Input Port Witt\ Handshaking + Three Eight Bit Parallel Ports 
(Uniledicated, User Configured) + Three Independent Sixteen Bit Timers 
+ Eight Level Priority Interrupt Controller + Large Prototyping area has 
regulated +5VDC, + 12VDC,-12VDC + Two software programmable baud 
rate generators with crystal controlled frequencies (± .01%) 

+ No Need for Termination + Very High Crosstalk Rejection + LED Power 
Indicator + Fits in Most Mainframes + 6, 12 and 18 Slots Available 

Bare Board 
16K Kit 
16K A&T 
32K Kit 
32K A&T 
48K Kit 
48K A&T 
64K Kit 
64K A&T 

Bare Board 
Kit 
A&T 
1 K  Memory Kit 

Bare Board 
Kit 
A&T 

Bare Board 
Kit 
A&T 

+ Has Operated to 14 MHZ Quietly 6-SLOT 12-SLOT 
Bare Board $24.95 Bare Board $29.95 Bare Board 
Kit $39.95 Kit $69.95 Kit 
A&T $49.95 A&T $89 .95 A&T 

QT SYSTEM + 

$ 50.00 
$280.00 
$325.00 
$380.00 
$420.00 
$440.00 
$500.00 
$510.00 
$570.00 

$ 45.00 
$190.00 
$280.00 
$ 1 2.00 

$ 45.00 
$100.00 
$150.00 

$ 69.00 
$275.00 
$375.00 

18-SLOT 
$ 49.95 
$ 99.95 
$139.95 

+ Main frame W/P.S. and fan + Televideo 
#920B Terminal + CPU - Z80 - 4MHZ 

MF + MD (Accepts 2 each 5V4 '  Disk Drives) 

+ 2-8" Disk Drives (801R Shugart) + Floppy 
Disk Controller (Double Density) + Dynam1c 
Memory ( 48K - Expandable to 64Kl + 2K 
Monitor Program and Disk Bios on 2716 
EPROM + RAM/ROM/PROM ,  u p  to 8 K  i n  any 
combination on CPU + Hard Disk Compatible 
+ 2 Serial/2 Parallel Ports + Real Time Clock 
+ EPROM Programmer + CPM. 2.2 or 1 .4 
Operating System + MPM Compatible + Full 
line of business software available 

Includes cabinet, 18 amp power supply, IEEE 
S-100 Motherboard (6-12-slot) and dual-mini
disk8rovision with disk drive power supply. 
The T MF+ MD is fan-cooled, has AC line 
filter to eliminate EM I, and is fully-assembled and 
factory-tested. Power and reset switches 
are located on the front panel. 
MF+MD12 $500.00 MF+MD6 $450.00 
MF+MD Without Mother Board $450.00 I STOCK! 
QT TECHNICAL HOTLINE (213) 973-2619 
WARRANTY - 1 YEAR AGAINST DEFECTS IN MATERIAL AND 
WORKMANSHIP FROM DATE OF SHIPMENT ON ALL OT PRODUCTS 

OMPUTER 
SYSTEMS 

INC. 

''QUICK t TIMEl '( .. 

SYSTEM+SS $4500.00 (DBL DEN SINGLE SIDED) 
SYSTEM+DS $5500.00 (DBL DEN DUAL SIDED) 

1 5335 South Hawthorne Boulevard 
Lawndale, California 90260 
(213) 970-0952, 
800/421-5150 (Continental U .S .  Only) 

(Except Calif. ) 
Dealer Inquiries Invited 
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GET IT 
OFF THE FLOOR 

N o w  t h at y o u  h ave a s h i n y n e w  
c o m p u t e r  term i n a l ,  w h a t  a r e  you 
going to put it on? Computer Furni
ture and Accessories makes a variety 
of furniture for a wide range of com
puter app l i cations. In com binat i ons 
of six widths, three depths, and three 
h e i g hts.  W i t h  " L" s h aped ret urns, 
M i cro shelves, data shelves, RETMA 
mount i ng,  and printer stands. With 
optional d rawers, doors, CRT turn
tables, and casters.  Sizes, sh apes 
and colors desi gned to f it  your office 
or computer room envi ronment. Rea
s o n a b l y  p r i ced a n d  s h i p p ed from 
stock. 

Ca l l  CF&A. We' l l  get your system up 
where you can real ly put it  to use. 

erA 
Computer Furniture and 

Accessories, Inc. 
1 44 1  West 1 32nd Street 

Gardena, CA 90249 
(21 3) 327·77 1 0  
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Photo 2: The remote data-entry terminal. 
Using a new serial keyboard-interface in
tegrated circuit, construction is simple 
and inexpensive. 

were only one part of the solution. 
They facilitate operator feedback, to 
a limited degree, but like any 
transmit-only wireless device, they 
cannot be relied upon in critical ap
plications. Consistent success in con
trol can be obtained only with closed
loop communications hard-wired 
directly between the operator and the 
control computer. If you press a but
ton on the entry panel, the computer 
signifies acceptance of the command 
by flashing an LED or displaying 
"HEY, GOOD BUDDY. "  

The easiest way t o  satisfy the re
quirements of direct communication 
is to use a standard video-display ter
minal at each remote location. The 
environment in the average horne is 
not as hazardous as a factory plating 
line. With video terminals at $700 
each, it is at least worth thinking 
about. 

Limitations of Video Terminals 
However, one problem is that most 

video-display terminals have an RS-
232C serial output which is not sup
posed to be used for communication 
line lengths over SO feet. Before you 
throw out the terminal you were 
saving to put in the bedroom at the 
end of the hall (51 feet from the com
puter), I should point out that this 
specified limitation becomes signifi
cant only at a data rate of 19,200 bps 

(bits per second) . At 300 bps, the 
problem is of less concern . I have 
personally driven 1000 feet of 
transmission line at 300 bps through 
an RS-232C port. This is a little un
orthodox so don't tell anyone I told 
you. 

There are many computer owners 
like me who don't particularly care to 
put a $700 terminal in the garage. If 
your garage is anything like mine, 
you'd either have to keep it wrapped 
in plastic or periodically wipe the oil 
off, and dump the leaves and the dirt 
out of i t .  The average open-chassis 
video terminal would last about a 
week. Terminals specifically designed 
for these extremes would be very 
expensive and probably come in 
NEMA 4 or NEMA 10 (National Elec
trical Manufacturers Association 
specifications) oil- and water-tight 
enclosures. 

Build a Low-Cost 
Data-Entry Terminal 

The personal computer applica
tions which would warrant using a 
$5000 submersible data-entry panel 
are limited in number. I prefer instead 
to build something that is less expen
sive. A remote-entry panel, in the 
garage for instance, might only re
quire functions such as lights on and 
off, alarm on and off, and maybe a 
few heating-system functions. A unit 
installed in the bedroom might have a 
couple additional functions. 

For my own use, I felt I could be 
satisfied with a combination of ten 
numeric digit codes (0 thru 9) and ten 
function inputs .  Control-system 
response could be handled adequately 
with an 8-bit display. Proper choice 
of components used in construction 
(with regard to temperature and 
voltage ranges, etc) would allow use 
of the panel in a slightly heated 
garage as well as the bedroom, and 
make it inexpensive enough to almost 
be considered disposable. 

Thanks to a new serial keyboard
interface integrated circuit from Na
tional Semiconductor, the entire 
remote data-entry terminal, shown in 
photo 2, can be constructed with only 
two integrated circuits. The entry 
panel, which communicates with the 
host computer in standard 1200 bps 
serial format, can be placed as far 
away as 2 miles from the control 
computer with the addition of a line 
driver and receiver. With the excep
tion of the hexadecimal display 
shown on the prototype, the entire 

Circle 1 7  on i nquiry card. _...... 
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. . 
Suddeply, S-100 m icrocomputer systems can easily handle 100 mi l l ion 
bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems-the DISCUS M26™ Hard DiskSystem .. 

It has 26 megabytes of useable memory (29 megabytes 
unformatted). And irs expandable to 1 04 megabytes. .. 

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

The DISCUS M26™ system features the Shugart SA4008 
Winchester-type sealed media hard disk drive, in a handsome metal cabir�et 
with fan and power supply. 

The single-bocud S-100 control ler incorporates intel l i
gence to supervise al l  data transfers, communicating with the CPU via · 
three 1/0 ports (command, status, and data). The controller has the abi l i� to 
generate interrupts at the completion of each command to increase system 
throughput. There is a 51 2 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 for S-100 systems, now at your local computer shop. If unavailable 
locally, write Morrow Designs;M 522i Central Avenue, Richmond, CA 94804 
.Or call (415) 524-2101, weekdays 10-5 Pacific Time. 

'CP/M is a trademark of Digital Research. 

26 MEGABYTES 
$4995. 

Q MORROW DESIGNS Th1 Th1nker Toys™ 



terminal can be built for under $50. 
The heart of my entry panel is the 

MM57499 serial keyboard-encoder 
circuit. This device bears some 
s i m i l a r i t y  t o  o t h e r  s c a n n i n g  
k e y b o a r d - e n c o d e r  r e a d - o n l y  
memories sold by many manufac
turers. It scans a 12 by 8 key matrix 
and produces the ASCII code for each 
key. However, using an inexpensive 

color-burst (3.579 MHz) crystal and 
an internal data-rate generator, it 
transmits the characters serially at 
1200 bps . In addition, it has the 
capability to receive serial data (1200 
bps) as well .  This information can be 
displayed 1 byte at a time using a 
single 8-bit shift register. The com
munications protocol in either case is 
fixed at 1 start bit, 8 data bits, 1 stop 

Photo 3: It is amazing what can be done with so few parts. Most of the components 
shown here are quite common and easily available. The use of such materials as a color
burst crystal and a standard hexadecimal keypad make this project reliable and nearly 
bulletproof. 

Photo 4: This twenty-eight-pin integrated circuit keeps things simple by performing the 
keyboard encoding and transmitting resulting data serially. It also takes care of display 
functions, with the addition, in figure 2a, of a single shift register. 
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bit, and no parity bit. The data rate 
can be changed by selecting a dif
ferent crystal or injecting a TTL 
( transis tor-transistor logic )-level 
clock signal into pin 2 of the 
MM57499. 

A block diagram of the interface is 
shown in figure 1, and the schematic 
diagram is illustrated in figure 2. The 
keyboard I used is a standard twenty
key hexadecimal pad. The keys are 
individually connected across the X 
and Y matrix inputs as shown. When 
the A key is pressed, it will short Y 8 
and xl together sending out the 
ASCII code for lowercase "a" . Press
ing the shift key and the A key 
together will send an uppercase "A". 
The ten letters A thru E and a thru e 
constitute our primary function keys. 
The numeric-digit keys 0 thru 9 are 
wired into the matrix in a similar 
manner. Pressing the shift key and a 
digit can provide ten more ASCII 
symbols as function indicators if 
needed. The key codes corresponding 
to the cross points of the matrix are 
outlined in figure 3 .  To change a par
ticular key, simply determine which 
scan and strobe lines produce the 
desired code and wire the key be
tween· those points. 

Three keys, F, H, and L in my unit, 
are given operations that are different 
from what their nomenclature might 
indicate. The F key is wired as a 
semicolon ";", the L key is wired as a 
Control "CTL" key and, the H key is 
now an Escape "ESC". These three 
keys facilitate using the program
mable phrase fea ture of the 
MM57499. 

During normal use, pressing the A 
key will send an "a". This could be 
interpreted by the host computer as 
the set-alarm signal to the home 
security system. To reduce potential 
problems, a numeric code or pass
word could be required with all en
tries. Fortunately, frequent transmis
sion of a lengthy password is not a 
problem. 

The MM57499 contains a fourteen
character programmable memory. 
Pressing a Control-Escape enables 
this function and automatically 
transmits a hexadecimal FA to tell the 
control computer that the panel is in 
the program mode. The next one to 
fourteen keystrokes (character or 
control) will be stored in memory. To 
halt the entry process, for instance 
after entering a password of "abAB", 
we just type a Control-semicolon. 
This will transmit the stored message 

Circ le 18 on inquiry card. ---+ 



INTERTEC'S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 

At last, there's a multi-user micro
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other syste.m, qur new 
CompuStar offers what we bel.ieve to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it . . .  

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor
age system. Up to 255 terminals can be 
connected into a single network! Each ter
minal (called a Video Processing Unit) con
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the 
system's disk resources. So, m5 
single user ever need wait on an
other. An exciting concept . . .  
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you/ .· 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model JO is a program
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is a data entry 

.or inQuiry/response application. And if 
·
yoJr · · 

terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand
alone workstation or tied into a multi-user 
network . The Model 20 ·incorporates all of 
the features of the Mod�l 1 0  with the · 

addition of two, double-density mini-flop
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 

··Of disk storage. And, the Model 40 boasts 
nearly 1. 112  mill ion bytes of dual disk stor
qge. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Act'cl as many terminals as you iiKe 
- at prices starting at less than $25.00. 
Now that's truly incredible! 

No matter what your application, 
the Compusw can handle it! Three disk 
storage options are avai lable. A tabletop 
1 0  megabYte'S" winchester -type drive. ' 
complete with power supply and ·our' spe
cial controller and multiplexor costs just 
$3995. Or, if your d isk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
1 6  megab.Yte removable, top loadinQ ,.car
tridge. Plus; tnere's no fuss in getting .;f . 
CompuStar system up and running� Just 
plug in a Video Processing Unit and y,ou're 
ready to go . . .  with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel ,  
interface allows for system oable'lengths 
of up to one mile . . .  with data transfer: 
rates of 1 .6 'm il l ion BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP/M*. With an 
impressive array of appl ication �oft

ware already available and __ several . 
� communication packages •offered , 

the C6r11puStar can tackle even your 
most diffiCult programming tasks. 

Compare for yourself. Of all 
the microcomputer -base.d .multi

cltcromc available today, 
of only one· �pich. 

exactly whar vou need 
and should expect. Excep-

\ tiona! value and upward 
. growth capability. The \ CompuStar™. A true price \ ana performanee le,ader' 

����1:. 
' 2300 Broad River Rd. Columbia. SC 29210 \ (603) 798·9100 TWX: 810·666·2115 \ \ 

·Aeoistereil trademark oi DlgitaJ Aesearch. li\C ,.. .............................. .; 



R E S PONSE A N D  STATUS 

OPERATOR 
ENTRY  
KEYBOARD  

20 -KEY  
K E Y B O A R D  
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M M 57499 
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Figure 1: Block diagram of a minimal-component remote-entry panel, capable of serial communication with most host computers. 

to the computer. The first time it is 
transmitted, a hexadecimal F9 is af
fixed to the beginning of the message 
to tell the computer that the terminal 
is no longer in the programming 
mode. At any time after this point, 
whenever a Control-semicolon is 
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pressed, the stored password will be 
transmitted. Reprogramming this 
phrase is accomplished by simply 
pressing Control-Escape again and 
repeating the sequence. 

Receiving data from the control 
computer in response to an operator 

Circle 19 on inquiry card. 

input is where the real power of this 
interface becomes apparent .  The 
computer can signify the acceptance 
or rejection of a command input, or 
the completion of a task by turning 
on one of the LEOs connected to ICZ . 

Text continued on page 42 

Circle 20 on inqu i ry card. ---+ 
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73 1 3  1 3  
74 1 4  1 4  
75 1 5  1 5  
76 1 6  1 6  
77 1 7  1 7  
78 1 8  1 8  
79 1 9  1 9  
7A 1 A  1 A  

ON - FC 
ON- FE 

No Code 

30 0 
2 1  1 
22 2 
23 3 
24 4 
25 5 
26 6 
27 7 
28 8 
29 9 
2A 
28 
3C 
3D 
3E 
3F I 
60 @ 
41 A 
42 8 
43 c 
44 D 
45 E 
46 F 
47 G 
48 H 
49 I 
4A J 
48 K 
4C L 
4D M 
4E N 
4F 0 
50 p 
51 Q 
52 R 
53 s 
54 T 
55 u 
56 v 
57 w 
58 X 
59 y 
SA Z 

Cap Loc 
Shift Loc 

R PT 
CNTR 
SH IFT 

Table 1: Hexadecimal key-code assignments. Using this set of assignments, the computer can reply to data entered at the terminal. 
The data received at the remote terminal is displayed on eight LED indicators or an optional two-digit hexadecimal readout. 

"if �-: 
fi ·l .: ., ,, • •  ' ,, ' ·• ' 

"! / I  • - 1 -1,, 1: • 
I� ,t ,r ,r. .: � • 1' � 

VAK·4 1 6 K  STATIC RAM BOA R D  
• Desig ned specif ical ly f o r  use with t h e  AI M-65, SYM-1 , and KI M·1 microcomputers 
• Two separately addressable 8K-blocks with write p rotect. 
• Designed for use with the VAK·1 or KI M·4* motherboards 
• Has provis ions for mounting reg u lators for use with an u n regu lated power s u pp ly  
• M ade with 1 st qua l ity 2 1 1 4  static ram c h i ps 
• A l l  IC 's  are socketed 
• Completely assembled, bu rned- in ,  and tested 

We manufacture a complete l i ne of h i g h  qua l ity expansion boards .  U se reader service 
card to be added to our mai l ing  l ist, or  U.S. residents send $1 .00 ( Internat ional  send $3.00 
U.S.) for airmai l  del ivery of our  complete catalog.  

· 
*Product of MOS Technology 

VAK·4 DUAL 8K·RAM � $325.00 plus shipplng -l�RNB E N !N �0 �P �R �T �E ? E s VAK·2 8K·RAM (V. populated) $239.00 � � 
36 September 1980 © BYTE Publications Inc 

2951 W. Fairmount Avenue • Phoenix, AZ 85017  • (602) 265·7564 
Please note new address 
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Figure 2a: Schematic of the remote data-entry terminal. Use of the MM57499 serial keyboard-interface circuit allows for simple con
struction. Data is entered via a standard keypad, and encoded by the interface circuit. Data may then be sent serially at 1200 bps to 
the computer over any of a number of types of transmission line. 

In this circuit, all diodes are 1N914s, and not all Yn lines are used since a hexadecimal keypad does not require them. Holding any 
key down causes a 15-cps automatic repeat. 

UfS D �) Sy�tem for . .  JRS-80 �odel l I t  
Tbe most portable or>erating system f:JOW su·pports FORTRAN. Pascal and/or FORTRAN modules are compiled in  universal P-code, so they 
can run og most micropr0cessms, often without recompilimg. Programs execute up to ·1 0 times faster than comparable BASIC programs, apd 
use much less memory. Ready to run on TRS•80 Model II (64K) .  

FEATURES PLUS, from PCD Systems PRICES 
• Interactive operating system-dynamic • Disk formatting program to initialize dis- • UCSD System with Pascal Compiler $350 

overlays, disk file handling, run-time sup- kettes in  single or double density formats. with Pascal and Fortran Compilers $500 
port and block 1/0 routines. • Configuration program for serial I /O. • Fortran Compiler alone 

• Fast, one pass compilers. • Disk-set program to permit separate as- (requires Version 1 1 .0) 
• Two Editors-one screen oriented for pro- signment of density and format charac- • P-Code Interpreter alone 

gramming and text editing, one character teristics for each disk drive. (either LSI•1 1 or Z-80) 

$200 

$ .85 
orien.t$d tor hard copy terminals. DOCUMENTATION. Option;�l Utility Programs 

• fi le i:iil:ndler to manipulate disk files. • UGSD System Manual (�OO pages). • CP/M* to Pascal. file conversion $ 50 
• Macro'-assembler that produces code for • TRSDOSt to Pascal file conversion $ 50 • Beginner's Guide To UCSD Pascal. 

l inking with Pascal or Fortran programs. • Z-80 Disassembler/Dump program $ 50 
• Pascal User Manual & Report. • Linker for l ink-editing of object and as- • Fortran User's Manual with Fortran ALSO AVAlLABLE 

sembly code modules. systems. • UCSD System for M I NC§ or PDT§. 
• Libra�y of program modules and utilities. • Z-80 Adaptable System (you write B I OS). 

PCD Systems, I nc. 
P O  Box 1 43 Penn Yan, NY 1 4527 31 5-536-3734 

• UCSD System for CP/M environments. 

PCD Systems is  a licensed distributor of the 
UCSD System for Pascal and Fortran. Dealer 
inquiries are invites. 

*Trademark of the Regents of the U niversity of California tTrademark of Tandy, Corpor�on *Trademark of Digital Research *Trademark of Digital Equipment Corporation 
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Solve your personal energy crisis. 
Let VisiCalc™Software do the work. 

With a calculator, pencil and paper you can spend hours plan
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with the Personal Software '" VisiCalc program and your 
Apple* II you can explore many more options with a fraction of 
the time and effort you've spent before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's · unique, 
powerful recalculation feature. It lets you 
ask "What if?;' examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales . 

Circle 24 on inqu i ry card. 

Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis
cover how VisiCalc can help you in your professional work and 

personal life. 
You might find that VisiCalc alone is reason enough to 

own a personal computer. 
VisiCalc is available now for Apple II computers with 

versions for other personal computers coming soon. The 
Apple II version requires a 32k disk system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal Software, Inc., 

592 Weddell D r., Sunnyvale, CA 94086. If your 
favorite dealer doesn't already carry Personal 

Software products, ask him to give us 

VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc., 
Cambridge, Mass. 

TM-VisiCalc is a trademark of 
Personal Sofhvare, Inc. 

• Apple is a registered trademark 
of Apple Computer, Inc. 
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Figure 2b: Transmission-line drivers for the terminal are capable of transmitting over 10,000 feet of 100-ohm line. The capacitors a t  
pin 4 of  IC4 and ICS help to  reduce noise pick-up by decreasing the frequency response of  the receiver. 

.• '" '" "' 
� 0 

I O B T E M P E R A T U R E  A N D  S � L E S t O O  
T 

:HI 9 B  
6 0  9 6  

T • •  
:2 0  � 2  

O J  F �� H 11 J J t:1 S 0 tl 0 :;.< 'J  
r1 0 U T H :; 

x,y G enesis 
Applesoft subroutines 
add graphics to you r  prog rams.  

From 
FUTU REWO RLD 
2514  Un iversity Drive 
Durham, NC 27707 Dept 89 
(9 19 )  489-7486 
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x,y Genesis 
now has: 

• abi l ity to dump graphics 
screen to printers, 

• standard format g raphs 
( pie chart, bar chart, 
scatter plot, l ine plot ) .  

I nterfaces t o  popu l a r  f i l e  
management systems under 
development. 

$74.95 

Circle 25 on inquiry card. 

New additions to our select 
software l ist : 

VISICALC™ $ 1 5 0 . 00 
A product of Software Arts I n c .  

* V I S I CA L C  M odels * 

Save h o u rs of set u p  time! 

Visible Bookkeeper $ 5 9 . 9 5  
Nine basic bookkeeping models 

with explanations for adapting to 
you r  own small  business . 

Business Projector $ 3 9 . 9 5  
Basic one yea r general  b usiness 

projection model with cash flow, 
ratio a n a lysis a n d  s u p po rt i n g  
sched ules.  

Circle 26 on inquiry card. -+ 
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x 4 

v8 

CLOCK OUT 

DATA OUT (X 7l 

Figure 2c: The MM57499 serial keyboard
encoder integrated circuit, which scans a 
12 by 8 matrix and produces the ap
propriate ASCII code for each key. 

Text continued from page 34: 
This is accomplished by sending an 
ASCII character to the entry receiver 
that has a key code corresponding to 
the bits we wish to light. These codes 
are listed in table 1 .  

For example, t o  light the LSB (least
significant bit) of the display, a hexa
decimal 01 is sent. This corresponds 
to a "Control-shift-A". The Break key 
code FF would turn on all the indi
cators. To successfully use these 
LEOs, a lookup table and bit map 
should be included in any software 
driver for the terminal. My prototype 
included both an 8-bit LED display 
and a two-digit hexadecimal display. 
They are wired in parallel and display 
the same information. 

Long Distance Transmission 
No one bothers to construct a 

remote-entry terminal for placement 
next to the control computer. In most 
cases you will not have to resort to 
extraordinary means to communicate 
a couple hundred feet. Should you 
need to communicate long distances, 
such as 3000 feet to the barn, the line
driver circuitry of figure 2 should be 
used. It is capable of driving 10,000 
feet of 100-ohm transmission line. For 
short distances it isn't absolutely 
necessary to use this wire or circuit. A 
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w v u T s R Q p 

w v u I s r q p ylO 

0 N M L K J I H 
0 n m I k j i h Yg 

G F E D c B A 0 
g f e d c b 0 @ Y8 

? > = < + * ) ( 
I - ; : 9 8 y7 

' a % $ # " ! 0 

7 6 5 4 3 2 1 0 Ys 
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LS  FN7 FN6 FN5 FN4 FN3 F N 2  F N 1  Yo 
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Figure 3: Key function chart. Although not all scan lines are used for the hexadecimal 
keypad, the MM57499 circuit is capable of encoding the full ASCII character set. In the 
unit described, shorting X, and Ys produces an ESC (Escape) code, while shorting Xs 
and Ys gives the code for 5. 

pair of MC1488 and MC1489 RS-
232C drivers can be substituted for 
short runs and twisted-pair wiring 
used instead of 100-ohm cable. The 
degree of leeway allowed depends 
upon the electrical noise between the 
terminal and the computer. If in 
doubt, use the heavy-duty driver I've 
outlined. 

Whether you build this interface or 
not is immaterial so long as you 
recognize the advantages it presents 
for those readers interested in control 
applications. I've only scratched the 
surface concerning the capabilities of 
the MM57499. We could also have 
used it as a single-chip remote-status 
transmitter, or we could have ex
panded the receiver section for full 
message displays . Trying to cover all 

potential applications is impossible in 
a single article. I assure you that I am 
not through with this device, and I'll 
think up a few more gadgets that use 
it. If in the meantime you have any 
brainstorms concerning home con
trol, I'd appreciate hearing about 
them. 

For information on the MM57499 
write to:  

Mike Van Slack 
Product Marketing Engineer 
National Semiconductor 
2900 Semiconductor Dr 
Santa Clara CA 95051 

Next Month: We will explore some 
ways to use LCDs (liquid-crystal 
displays) . • 
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If you can type, you 
can handle 
your accountir:-g, 
word process1ng 
and much more 
on ISCS Small 
Business Computer! 
The lntecolor® 8963 is just one of a complete l ine of ISC desk
top computers designed for businessmen who don't know 
how- or don't have time- to write programs. It's CP/M& com
patible, so you can choose from h undreds of CP/M business 
programs- programs that have been proven in  hundreds of 
actual applications. 

Programs like General Ledger, Accounts Receivable and 
Payable, Payro l l ,  Mailing List and Inventory Control are now 
available in color. You' l l  comprehend data faster, thanks to the 
proven readability of ISC's eight-color display. 

To compose letters and other documents quickly and easily, 
you'll want ISC's unique color-coded Word Proeessing pro
gram. With an optional printer, you can print out as many 
mistake-free originals as you want! 

The lritecolor 8963 gives you al l th e benefits of color 
graphics com puting at a price thatis competitive with black
and-wh ite. It's complete with 19" color g raphics display, 
typewriter-like keyb oard, du al disk d rive for data storage 
- even a co lo r version of Microsoft® Business BASIC for 
those of you who do want to prog ram . 

Don't let your business get behind th e times. Call your ISC 
sales representative or visit your nearest Factory Authorized 
ISC dealer and get a "hands o n" demon stration today. 
Color Communicates Better5M 

* U.S. domestic price. Unretouched photo of screen. CP/M 1s a registered trademark of Digital Research Corp 
O E M  Quantity Discounts are available to Qualified Dealers and Volume Users of 25 Systems (or greater) per year. Cal l  your nearesi i S C  Representative listed below. 

ISC SALES REPRESENTATIVES: AL: 205/883-8660. AZ: 602/994-5400. AR: (TX) 214/661-9633. CA: Alhambra 213/281·2280, Goleta 805/964-8751 , 1rvine 714/557-4460. Los Angeles 213/476-1241 . Los 
Altos 415/948·4563. San Diego 714/292·8525. CO: 303/355·2363. CT: 203/624·7800. DE: (PA) 215/542·9876. DC: (VA) 703/569·1 502. FL: Fl. Lauderdale 305/776·4800. Melbourne 305/723·0766. Orlando 

305/425·5505. Tallahassee 904/878·6642. GA: A11an1a 404/455·1035. HI: 808/524·8633. 10: (UT) 801/292·8145. IL: (No.) 312/564·5440. (So. M0) 816/765·3337. 1N: (IL) 312/564·5440. lA: (Scotl Counly 
Only) 312/564·5440. (M0) 816/765·3337. KS: (M0) 816/765·3337. KY: 6061273·3771. LA: 5041626·9701.  ME: (MA) 617/729·5770. MD: (VA) 703/569·1502. MA: 6171729·5770. Ml: Brigh1on 313/227·7067. 

Grand Rapids 616/393·9839. MN: 612/645·5816. MS: (AL) 205/883·8660. MO: 816/765·3337. MT: (C0) 3031355·2363. NB: (M0) 816/765·3337. NH: (MA) 617/729·5770. NJ: (No.) 201/224·691 1 .  (So.) 
215/542-9876. NV: (AZ) 602/994-5400. NM: 505/292-1212. NY: Metro/Ll(NJ) 201/224-691 1 .  N. Syracuse 315/699·2651, Fairpor1 716/223-4490. Utica 315/732·1801 , NC: 919/682-2383. NO: (MN) 

612/645-5816. OH: Cleveland 216/398·0506. Dayton 513/435·7684. OK: (TX) 214/661·9633. OR: 503/644·5900. PA: (E) 215/542·9876. (W) 412/922·5110. AI: (MA) 6171729·5770. SC: 8031798·8070. SO: 
(MN) 612/645-5816. TN: 615/482-5761. TX: Austin 512/454-3579. Dallas 214/661-9633. El Paso Area (las Cruces. NM) 505/524-9693, Houston Only 713/681-0200. UT: 8011292-8145. VT: (MA) 617/729·5770. 

VA: 703/569·1502. WA: 2061455·9180. WV: (PA) 412/922·51 10. WI: (IL) 312/564·5440. WY: (C0) 303/355·2363. • 
EUROPEAN EXPORT SALES: EUROPE: (MA) 617/661·9424. BELGIUM: Brussels 02·242·36·04. DENMARK: 02·913255. FRANCE: Rueil Malmaison 749·47·65. Paris 33·1·306·4606. GREECE: Alhens 
642·1368, ITALY: Milano 02600733. THE NETHERLANDS: Poeldijk 01749·47640, Amsterdam 020·360904, SPAIN: Barcelona 204-17-43. SWEDEN: Vallingby 08-380·370, SWITZERLAND: Mutschellen 

057-546-55. UNITED KINGDOM: Bournemouth 0201671181 .  WEST GERMANY: Koblenz 01 149-31025/6, AUSTRALIA & NEW ZEALAND: Auckland 876-570. Canberra 58-1811 , Chermside 59-6436, 
Christchurch 796-210. Melbourne 03-543-2077. Sydney 02·808-1444, Wellington 644-585. CANADA: Dorval 514/636-9774, Ottawa 613/224-1391 . Toronto 416/787·1208. Vancouver 604/684-8625. CENTRAL 

AND SOUTH AMERICA & CARIBBEAN: (GA) 404/394·9603. MEXICO: Monterrey 564·876. FAA EAST: (CA) 213/382·1107. HONG KONG: 5·74221 1 .  JAPAN: (Tokyo) 
(03) 463-9921 .  TAIWAN: (Taipei) 02-7026284. MIDDLE EAST: (GAl 404/581-0243, EGYPT: 809933, ISRAEL: Ramal Gan 03725749. 

KUWAIT: Kuwait 438-180/1/2, LEBANON: Beirut 221731/2601 10. SAUDI ARABIA: Jeddah 27790. Riyadh 25083-39732. 1}.';1 Intelligent Systems 
c�r;��:nd service in o1her coun1ries contac1 ISC headquarters in Norcross. GA . U.SA 

lntecolor Drive D 225 Technology Park/Atlanta D Norcross, GA 30092 D Telephone 404/449-5961 D TWX 81 0-766-1 581 



Your vehicle for com 
The Challenger BP OF. 
The general purpose microcomputer 
was f i rst introduced as a computer 
for hobbyists and experimenters . 
However, as the industry has g rown, 
microcomputers have become 
specia l ized for personal use or  for 
smal l  business use. There is vi rtual ly 
no computer for the serious experi
menter with one important except ion ,  
the Ohio Scientif ic Cha l lenger 8P. 

The C8P is un ique in that it i ncor
porates the featu res of state-of-the
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the "mainframe" bus arch itectu re 
and open ended expansion capabil ity 
of i ndustr ial cont rol computers. 

Personal Computer 
Features 
The C8P DF's specs 
beat a l l  personal 
computers hands 
down. It executes 
inst ructions two 
to three t imes 
faster, and 
displays more 
alphabetic 
characters 
on its screen 
than other 

models .  I t  has upper and lower case 
and g raphics in 16 colors. The C8P's 
standard 110 capabil it ies are far 
more extensive than any other com
puter, with joystick and keypad inter
faces, sound output, an 8-bit D/A 
converter, 16  para l le l  i/O l i nes, 
modem and printer interfaces, AC 
remote control and secu rity monitor 
interfaces and a un iversal acces
sory port that accepts a prom blaster, 
1 2-bit analog 1/0 modu le ,  solderless 
p rototyping board and more. 

Ohio Scientif ic offers a large l ibra ry 
of personal appl ications p rograms, 
i nc lud ing excit ing action games 
such as I nvaders and Star Trek, 
sports s imu lations, games of logic 

and educational games, personal 
appl ications such as biorhythms, 
calor ie counter, home prog rams 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. A new 
Plot BASIC makes elaborate anima
t ions easy, and music composition 
p rogram al lows you to p lay complex 
mu l ti -part music th rough the com
pute rs DAC. 

At the systems level the machine 
comes standard with OS-650,  an ad
vanced disk operating system with 
Microsoft BASIC and an interactive 
Assembler Editor. Optional software 
i nc ludes UCSD PASCAL and 
FORTRAN and an I nformation 
Management System (OS-MD MS). 
Dozens of independent software 
suppl iers now also offer personal 
p rog rams for the C8P. 



puter explorations. · 
Business Computer Features 
The CSP DF ut i l izes dual S" floppy 
disk dr ives which store up to eight 
t imes as much i nformation as per
sonal computer min i -f loppies, and 
an avai lable double-sided option 
expands capacity to 1 . 2  megabytes 
of on- l ine storage. The CSP D F  is 
compatible with Ohio Scientif ic 's 
business computer software, in
cluding OS-65U an advanced oper
ating system,  and an I nformation 
Management System (OS-OMS) with 
supplementary i nventory, account
ing ,  A/R-A/P, payrol l ,  pu rchas ing ,  
estimat ion,  educational g rading and 
f inancial model ing packages. The 
system also supports word p rocess
ing (WP-3) and a fu l ly i nteg rated 
smal l  busi ness account ing system 
(OS-AMCAP V1 .6). The CSP O F's 
standard modem and printer ports 
accept h igh-speed matrix pr inters 
and word-processing printers di rectly. 

Home Control and 
Industrial Control 
The CSP D F  has the most advanced 
home monitoring and control capa
bi l it ies ever offered in a computer 
system.  I t  incorporates a real t ime 
clock and a unique FOREGROU N D/ 
BACKGROUND operating system 

which al lows the computer to 
function with normal BASIC pro-

g rams, at the same time it is 
monitoring external devices. 
The CSP DF comes standard 
with an AC remote contro l  

i nte rface, which 

a l lows i t  to cont rol a wide range of 
AC appl iances and l ights remote ly, 
without wir ing ,  and an interface for 
home secu rity systems which moni
tors f i re, intrusion , car theft, water 
levels and freezer temperatu re, a l l  
without messy wir ing .  I n  add it ion, 
the CSP DF can accept Ohio Scien
t i f ic 's Votrax voice 1/0 board and/or 
Ohio Scientif ic's new un iversal 
te lephone interface (UTI) .  The tele
phone interface connects the com
puter to any telephone l ine .  The 
computer system is able to answer 
cal ls ,  i n i tiate cal ls and communicate 
via touch-tone signals, voice output 
or 300 baud modem signals .  It can 
accept and decode touch-tone 
s ignals, 300 baud modem signals 
and record incom ing voice 
messages. These features col lec
tively g ive the CSP DF capabi l it ies to 
monitor and control home functions 
with almost human-l ike capab i l it ies. 

For process cont rol appl ications, a 
battery back up calendar clock with 
automatic computer restart capabi l i 
t ies is avai lable. Ohio Scientif ic's 
un ique accessory ports al low the 
connection of a nearly un l im ited 
number of 4S l i ne paral le l  1/0 cards 
and 1 2-bit h igh speed instrumenta
t ion qual ity analog 1/0 modules to 
the computer by inexpensive 1 6-pi n  
r ibbon cables. 

Exploring New Frontiers 
Ohio Scientific 's vocalizer software 
processes normal BAS IC pr int state 
ments with conventional spe l l i ngs 
and speaks them clearly in  real-t ime 

on computers equ ipped with the UTI 
(CA-15B or  CA-1 4A) . Th is voice out
put capabi l i ty, combined with the 
CSP's remote cont rol , remote sens
ing ,  telephone interface capab i l i t ies 
and reasonable cost open up new 
front iers for computer appl ications . 

Documentation 
The CSP DF is not a beg inner 's com
puter and doesn ' t  come with beg in
ner 's documentation . However, Oh io 
Scient if ic does offer deta i led 
documentation on the computer 
which is mean ingful for experts, 
i nc lud ing a Howard Sams produced 
hardware service manual that in
c ludes detai led block diag rams, 
schematics, parts placement dia
g rams and parts l ists. Ohio Scientif ic 
is  now also offer ing fu l ly  
documented Sou rce Code i n  
mach ine readable form for OS-650, 
the Cha l lenger SP's operating 
system al lowing exper imenters and 
indust r ial users to customize the 
system to the i r  specif ic appl ications. 

What's Next? 
Ohio Scientif ic is working on a 
speech recognizer to complement 
the UTI system, with a several hun
d red word vocabulary. The company 
is also deve loping an S megabyte 
low-cost, add-on hard disk for use in  
conjunction wi th  natural language 
parsing to further advance the state
of-the-art in smal l  computers. The 
modular  bus arch itectu re of the CSP 
assu res system owners of being 
able to make use of these new 
developments as they become 
avai lable just as the owner of a 1 976 
v intage Chal lenger can d i rectly plug 
i n  voice output ,  the UTI  and other 
cu rrent state-of-the-art OSI 
products. 

The CSP DF with dual S "  floppies, 
BASIC and two operating systems 
costs about $3000, only s l ightly 
more than you would pay for a dual 
m in i-floppy equ ipped pe rsonal com
puter with only a fraction of the 
capabi l i t ies of the CSP. 

For more information and the 
name of the dealer nearest you, 
call 1·800·321·6850 toll free. 

IIII IIIEIITIFII 
1 3 3 3  S O UTH C H I L L I C O T H E  ROAD 
AURORA, OH 44202 • (21 6] 831 -5600 
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An 8088 Processor for the 
5-100 Bus 

The 16-bit microprocessor has 
definitely arrived. No one doubts that 
this new wave of high-performance 
processors will soon be operating on 
the familiar S-100 bus . In fact, Seattle 
Computer Products is already ship
ping its Intel 8086-based processor 
card, along with a support card that 
includes vectored-interrupt control, 
hardware mathematical operations, 
and miscellaneous timer I counters . 

Godbout Electronics has designed a 
card containing two microprocessors 
and the logic allowing transfer of 
control between them by software . 
One of the processors on this board is 
an · Intel 8085A-2, which allows 

Part 1 
Thomas Woodward Cantrell 

2475 Borax Dr 
Santa Clara CA 95051 

the  b oard t o  b e  p l a c e d  i n  
8080A /8085A/Z80A-based S-100 
systems with a minimum amount of 
hassles. 

Using various existing or soon-to
be-developed cross-software pro
ducts, programs can be developed for 
the other processor on the board, the 
Intel 8088. When the new software is 
developed and loaded, control can be 
transferred from one microprocessor 
circuit to the other for checkout and 
debugging. This is a novel solution to 
the problem of bootstrapping a 
system consisting of both new hard
ware and new software . 

Microsoft and Digital Research, 

Photo 1: A wolf in sheep's clothing. The panel may say "8080, " but the processor card 
in this system is based on Jnte/'s high-performance 8088. 
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both highly renowned producers of 
quality software, are making their 
contributions to the processor revolu
tion. Microsoft is already shipping an 
8086/8088 version of its popular 
BASIC interpreter as well as an 
8086 /8088 cross-macroassembler 
which runs under Digital Research's 
CP/M. A disk operating system and 
other system software are to follow . 

Digital Research has an 8086/8088 
based version of CP/M in the works . 
Expect this to be followed with new 
versions of MP /M and PL/1 . The 
multitude of vendors who supply 
software to run under CP/M should 
already be converting their software 
for use with the new CP /M. 

Problems Remain 
Be that as it may, the S-100/16-bit 

processor picture is not as bright as it 
may seem. The fundamental problem 
is that the S-100 bus was originally 
designed by MITS (of Altair fame) for 
the Intel 8080, an 8-bit micro
processor. To "upgrade" the S-100 
bus to the higher levels of perfor
mance offered by the new machines, 
certain problems must be addressed. 
The IEEE (Institute of Electrical and 
Electronics Engineers ) Standards 
Committee, through its S-100 bus 
standard definition, has assured a 
future for the S-100 bus in two ways . 

First, the problem of incompatibil
i ty  b e tween different "S-100" 
modules will be laid to rest .  Woe be 
unto today's computerist who at
tempts to use a Brand X DMA color 
video-display board with a Brand Y 

Circle 29 on i nqu i ry card. --... 



MICROTEK MT-80 
SO L I D  VAL U E  FOR YO U R  DO LLAR 

The market is  f looded wi th  l o�-cost 
Rr inters that look and last more l i ke 
toys. . 
The M icrotek MT-80, our  versat i le a lpha
numeric l i ne pri nter, has a h i g h  qual ity 
pri nt mechan ism that g i ves you sol id 
val ue for you r dol lar. I t  has been de
s igned witt:l a superior bra in  resu l t i ng  i n  
more advanced featu res a n d  more de
pendable performance. Our  pri nter is  so 
re l iable that we offer you an incredib le 
365 days warranty. 
We stand beh i nd every pr i nter we make 
because we bu i l d  qua l i ty i nto each one. 
So stop t inkeri ng  with toys and get 
serious.  Demand 1 00% val ue by 
spec ify ing the MT-80. 

OUR U N IT PRICE 

$795 Para l le l  
$895 Ser ia l  (RS-232C} 

U LITY 
THAT'S WHAT 

SEPARATES THIS 
PRINTER FROM 

THE TOYS 

LOADED WITH I N N OVATI 
• 40, 80 or 1 20 co lumns (software 

selectable) 
• Non-thermal paper, p i n  feed 
• 1 25 C PS,  70 l i nes per m i nute 
• 9 x 7 dot matrix 
• Vert ical format u n i t 
• 96-character ASC I I  (u pper and lower 

case) 
• Adj ustab le forms w idth to 9V2 "  
• Para l le l  and serial (RS,232C) in ter

faces ava i lab le 

MICROTE�nc. 
For more information contact: 
M I CROTEK, I nc . ,  
951 4  Chesapeake Drive, 
San D iego, CA 921 23 
T e l .(7 1 4  )278-0633 
TWX 91 0-335- 1 269 



Circle 9 5 for micro Tax 

CPA/Tax Professionals . . .  
Here ' s  how you can solve your 

professional practice develop ment problems. 

Are you satisfied with the growth of  your tax practice? 
Our field tested professional tax preparation software can hel p !  

One tax practitioner reported h i s  tax season income jumped from $1 2 , 000 t o  $30,000 using 
a micro computer. It can happen to you too ! !  Call or write for details. 

mI• ctol• H Complete System, including: ... •Federal individual • State individual • Corporate· 
Income Tax Software Specialists 

S.O.FTWARE dealer inquiries invited 
3600 WILSHIRE BOU LEVARD, #1 510 ,  LOS ANGELES, CAL IFORNIA 9001 0  • (213) 738-9972 

rnJ��[llirnJliJ�u ·�· 

SOFTWARE 
P.S.-We want to be your software source. Give u s  the opportunity to beat any nationally advertised price! 

cPJM® �w� 1 MANUAL 
OSBORNE fi MANUAL ONLY 

#General Ledger. . . s 59/$20 
#Acct Rec/ Acct Pay . .  S 59/S20 
#Payroll w/Cost. . . . . .  s 59/$20 

Buy 2 get 1 free . . . . .  S 1 1 8/S57 
All3and CBASIC2 . . .  $ 1 99/$71 
DIGITAL RESEARCH 
CP/M" 2.2 Northstar. $ 1 49/$25 
CP/M·' 2.2 Cromemco . $ 1 89/$25 
MICROSOFT 
Basic-SO. . . . $284/$25 
Basic Compiler . . . . . .  $324/$25 
Fortran-80 . . . $384/$25 

MICROPRO 
Word-Star (Ver. 2.0) . .  $349/$40 
Word-Star 
/Mail-Merge . . . . . . . .  $489/$65 
DataStar. . . . S279/$35 
Wbrd-Master. . . S 1 1 9/$25 
SuperSort l .  . S 1 99/S25 
SuperSort I I .  . . . . . . .  $ 1 69/$25 
SuperSort I l l  . . . . . . .  $ 1 1 9/$25 

Tiny ··c·· .  . . s 69/$40 
CBASIC (Ver 2.06) . . .  $ 89/$1 5 
Pascai/Z (Ver 3) . . . . .  $369/$35 
Pascai/MT (Ver 3) . . .  S229/S30 
Magic Wand . . . . . . . .  S299/S45 
CBS . . . . . . . . . . . . . .  $279/$45 

HI.M . . . . . . . . . . .  S369/S45 
Electric Pencil I I .  less 15% 

COMPUTER PATHWAYS 
#Pearl (level 1 ). . $ 99/$25 
# Pearl ( level 2)  . . . . . .  $299/$25 
#Pearl (level 3)  . . . . . .  $549/$25 

PEACHTREE® fi 
�General Ledger. . . $449/$35 
�Accts Receivable . . . .  $449/$35 
Meets Payable . . . . . .  $449/$35 
� Payroll . . . .  . $449/$35 
� Inventory . . . . . . . . .  $499/$35 
�Property Mgt.. . . . . . .  S899/S35 
�C.P.A. Client Write-up. $899/$35 
�Mailing Address . . . .  S399/S35 

STRUCTURED SYSTEMS 
#General Ledger . . . . .  $747/$25 
#Accts Receivable . . .  $7 4 7/$25 
#Accts Payable . . . . . . .  $747/$25 
# Payroll . . . . . . . . . . .  $747/$25 
#Inventory Control . . . .  $447/$25 
IF Analyst. . . . . S 1 97 /$ 1 5  
11 Letteright. . . . . .  S 1 67 /$25 
IF NAD . . . . . . . . . . . . . .  $ 87/$20 

OSORT. . . . . . . . . . .  s 87/$20 
GRAHAM-DORIAN fi 

#General Ledger . . . . .  $793/$35 
#Accts Receivable. . . $793/$35 
#Accts Payable. . . . .  $793/$35 
# Payroll . . . . . . . . . . . . .  $493/$35 
IF I nventory . . . . . . . . . .  $493/$35 
#Cash Register. . . . . .  $493/$35 
#Apartment Mgt. . . . . .  $493/$35 
#Job Costing. . S793/S35 

M ICRO-AP 
#Selector I I I-C2 . . . . . .  $269/$20 
#Selector IV . . . . . . . . .  S469/S35 
#Giector . . . . . . . . . . .  S299/S25 

S-BasicCompiler . . . .  $229/$25 

WHITESMITHS •··c ·· Compiler. . . . . . .  $600/$30 
*Pascal (incl ""C"") . . . . .  $750/$45 

Other software requirements-Call 

S.O.F.T.W.A.R.E. fi 
� Microtax®- Prof. tax 

preparation 
Federal individual . . .  $749/$50 
Federal corporate . . .  $249/$25 
State individual . . . . .  S249/S25 

�Business Plus• 
General Ledger . . . . .  S 79/$25 
Accounts Receivable. $ 79/$25 
Accounts Payable . . .  $ 79/$25 
Payroll. . . . .  $ 79/$;25 
All 4 . . . . $269/$99 
SUPERSOFT 

fiForth . . $1 29/$25 
Diagnostic I. . . . . . . .  $ 49/$20 
Other disk software . . less 10% 

APPLE II® 
MICROSOFT 
Softcard (CP/M) . . . .  S292 
PERSONAL SOFTWARE 
Visicalc" . . . . . . . . . . .  s 1 22 
CCA Data Mgr. . . $ 84 
Desktop/Plan . . . . . . .  $ 84 
MUSE 
Super-Text. . . . s 84 
Other disk software. less 10% 

TRS-80® MODEL II 
CP/M 2.2 . . . . . .  $ 1 49 
Electric Pencil I I .  less 15% 

TRS-80® MODEL I 
CP/M 1.4 . . . . . . . . .  $ 1 29 
CCA Data Mgr . . . . . .  $ 68 

CP/M users: specify disk systems and formats. Most formats available. 
* -Special Bonus with order .t: -Requires microsof1 BASIC 11-Supplied in source code 

# -Requires CBASIC-2 ,ID - Mlgs. Trademark 

VISA • MASTERCHARGE 
O R D ERS O N LY -CALL TOLL FREE 

1·800-854-2003 ext. 823 
Calif. 1-800-522-1500 ext. 823 

Add $2.50 postage and handling per each item. California residents add 6% sales tax. 
Allow 2 weeks on checks. C.O.D. ok. 

Prices subject to change without notice. All items subject to availability. 

For information write or call 

TH E DISCOU NT SOFTWARE G ROU P 
1610 Argyle Ave., B ldg. 102 • Los Angeles, CA 90028 • (213) 665-8280 
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Z80 processor card and a Brand Z 
dynamic memory board. If they all 
work together it's a miracle ! By more 
clearly defining things like DMA 
(direct-memory access) protocols and 
timing, as well as eliminating some of 
the archaic or abused S-100 signals, 
board compatibitity can more likely 
be assured. 

Second, provisiOns have been 
made to ease the adaptation of new, 
higher-performance processors to the 
bus. This expandability has been 
achieved in three distinct ways: 

• 16-Bit Data Transfers - MITS 
chose to split the 8080's bidirec
tional 8-bit data bus into 
separate input and output data 
buses. While the wisdom of this 
was often questioned, it has 
proven to be a saving grace . 
The IEEE S-100 standard adds 
two signals (SXTRQ *, Sixteen 
Request, and SIXTN*,  Sixteen 
Acknowledge) to allow 1{)-bit 
data transfers by ganging the 
i n p u t a n d  o u t p u t  d a t a  
bus. (Note that throughout this 
article I will use the "*" notation 
to designate active low signals; 
this is the accepted usage in the 
IEEE standard . )  

• Extended Memory Addressing 
- Eight of the unused S-100 bus 
lines have been designated as 
address lines A16 thru A23. 
With 24 address bits (AO thru 
A23), 16 megabytes of memory 
can be addressed directly. 

• Extended l/0 (input/output) 
Addressing - The 8080 was 
capable of addressing 256 l/0 
ports. The 8-bit I/0 port ad
dress was placed on both the 
low byte (AO thru A7) and high 
byte (A8 thru A15) of the 16-bit 
address bus. The IEEE standard 
allows this echoing of the port 
address on both halves of the 
address bus, but recommends 
that AO thru A15 be used for 
I/0 addressing. The 16-bit l/0 
address gives S-100 systems the 
ability to directly utilize up to 
64 K I/0 ports. 

These standardization efforts will 
allow a controlled evolution of the 
S-100 bus. However, I realize that of 
the dozens of S-100 boards I have (in
cluding some of very recent vintage), 
probably none meets the IEEE stan
dard. I cannot afford to replace them 
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Buy now and get FREE Solid State Software Libraries. 

TI Programmables lead the field 
in performance, quality and value. 
When you're choosing a program
mable calculator consider: Power. 
Thtal software support. Flexibility. 
And price/performance. You'll dis
cover a clear-cut answer. A TI Pro
grammable 58C or 59. 

The TI-59 has up to 960 program 
steps or up to 100 memories. Mag
netic card read/write capability lets 
you record your own custom pro
grams or t h o s e  r e c e i v e d  fro m  
P P X  ( P r o fe s s i o n a l  P r o g r a m  
Exchange). 

The TI-58C features up to 480 
program steps or 60 memories. And 
it has TI's Constant Memory r" fea
ture that retains data and program 
information even when the calcula-

Choose from these. 

tor is turned off. 
And now free modules give you 
that added productivity you need. 
From August 15 to October 31 , 1980 
is your special opportunity to pur
chase one of the world's most ad
vanced programmable calculators. 
And get a minimum of $40 worth of 
free software modules with a TI-
58C. Or, when you buy a Tl-59, get 
a minimum of $80 worth of software 
modules and an $18 one-year mem
bership in PPX. This will allow you 
to select up to 3 programs (from 
over 2,500) written by professionals 
in your field. 

Visit your TI retailer for more in
formation, and let him help you se
lect the TI Programmable and free 
software that's right for you. 

lO � bought;"TI-58C, �d-;;;;; m-;lree module. Here i;] 
I rrlY first choice and an alternate. 1 0 I've bought a Tl-59, send me my two free modules and 
I my membership (which entitles me to select three pro- I grams from the source catalog at no chaige). Here are my 
I module choices and an alternate. 1 1 .  2. _____ _ 
I �end to: Tl Library Offer, P.O. Box 1984, Lubbock, I 
I TX 79408. I · Return this coupon: ( 1 )  with customer information card 1 (packed in box), (2) a dated copy of proof of purchase, 1 

between Aug 15 and Oct 31, 1980 - rtems must be post-
1 marked by Nov 7, 1 980. I 
I Name I 
I Address I 
I City State Zip I I BY I 
I Calculator Serial Number (from back of unit) 

Please allow 30 days for delivery. Ofter void 
1 �here prohibited. Ofter good in U.S. only. Ln r�the righ�ub� m�les. _ _  _ 
+U.S. suggested retail for all Li
braries is $40, except Farming, 
$55, and Pool Water Analysis , $45. 
**For use with Tl-59 only 

F1fty Years 
lnno0Jation � 

Texas Instruments technology - bringing affordable electronics to your fingertips. 
*US suggested retail price. 

TEXAS I N ST R U M ENTS 
© 1980 Texas Instruments Incorporated I N C O R P O R A T E D  
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Figure 1 :  The internal architecture of the 8088. By combining a 16-bit execution unit 
with an 8-bit bus-interface unit, the 8088 can use a powerful instruction set and still re
main compatible with most existing hardware. The functional division of processing 
allows the 8088 a speed advantage by performing fetch and execute concurrently. 

alL In fact, my IMSAI computer's 
front panel does not meet the stan
dard either. 

A Solution 
Intel's 8088 microprocessor is a 

remarkable machine. By combining a 
16-bit execution unit with an 8-bit bus 
interface, the 8088 can represent the 
best of both worlds for many users. 
(See figure 1 . )  In particular, the 8088 
allows you to reap the benefits of a 
powerful new architecture while 
preserving your investment in 8-bit 
hardware. In addition, many data
handling-oriented applications (such 
as intelligent terminals, data concen
trators, and small business com
puters) are more naturally im
plemented with a machine that com
municates using 8-bit characters. 

New Architectures 
The microprocessor revolution is 

fascinating because it represents a 
microcosm of the computer revolu
tion. In the last 5 years we have seen 
computers on silicon follow the 
footsteps of 30 years of computing 
history. The effort of the computing 
pioneers has not been in vain, for i t  
has served to chart our course. 

Consider current VLSI (very large 
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scale integration) processing tech
nologies. Semiconductor manu
facturers have the capability of plac
ing 30,000 transistors on a chip of 
silicon today, with as many as 
100,000 in the near future . Now ima
gine a second-generation mainframe 
computer of the 1960s. It fills an air
conditioned room and consists of 
large metal boxes and massive power 
supplies. Inside some of the metal 
boxes are large racks filled with cir
cuit cards. These circuit cards are 
covered with transistors, resistors, 
and capacitors . Today, the com
puting equivalent of these metal 
boxes is a small group of integrated 
circuits. 

The user may be initially impressed 
by the complexity of the computer 
being used, but he will ultimately 
judge the machine on the basis of its 
power and ease of use; therefore, the 
challenge for the manufacturers is not 
as simple as maximizing the number 
of devices. The problem is designing 
microprocessors that respond to the 
needs of the user. 

The high-performance solution is 
to implement mainframe architec
tures that contain tried and proven 
virtues . Concepts like attached co
processors, concurrent l/0 process-

ing, pipelining, memory segmenta
tion and hardware mathematical 
operations are being adopted and put 
on silicon. When I say the architec
ture of the 8088 is "new and revolu
tionary, " I am really saying that the 
day of the "mainframe-on-a-chip" has 
arrived. 

The Best of Both Worlds 
The 8088 contains two processors 

in its 40-pin package. One is called 
the EU (execution unit} and the other 
is the BIU (bus-interface unit) .  The 
BIU is optimized for communicating 
with the rest of the computer system, 
while the EU is optimized for exe
cuting programs. 

The EU most closely resembles 
what is conventionally considered the 
processor; it contains the working 
registers, the status flags, and the 
ALU (arithmetic/logic unit) . As its 
name implies, this is where programs 
are executed . 

The EU of the 8088 is the same as 
the one in the 16-bit 8086 processor. 
All the registers (twelve of them) are 
16 bits wide, though some of them 
can be treated as two separate 8-bit 
registers by the programmer. In addi
tion, all math operations (addition, 
subtraction, multiplication and divi
sion) can utilize 16-bit operands. 

The 8-bit BIU manages much of the 
work associated with the address, 
data, status, and control bus inter
faces. The BIU of the 8088 uses an 
8-bit data bus for receiving and 
transmitting data, as opposed to the 
BIU of the 8086, which uses a 16-bit 
data bus . An example of the bus
handling optimization of the BIU is 
that the speed requirements-placed on 
the rest of the system (ie : memory 
and I /0 devices) are very easy to deal 
with . An 8088 running at 5 MHz can 
use relatively slow memories (ie : 
450 ns access time) with no wait 
states. Save those old, slow memory 
boards. 

The connection between the BIU 
(which fetches and stores data) and 
the EU (which processes the data) is 
the queue or pipeline. The BIU keeps 
the pipeline filled with instructions 
fetched from memory, while the EU 
draws instructions from the queue as 
it needs them. 

In less sophisticated computers, the 
rest of the system (especially 
memory) might sit idle, waiting for 
the processor to finish a long instruc
tion . To eliminate this waste of 
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� .... "' printers speitd more time 
in this position. 

· A printer isn't much good if it can't do the 
job when it's needed. 

That's why, qt Diablo, we don't just design 
printers that work. We design printers that keep 
on working. In fact, we make them so reliable, 
you can just O£en the carton, plug in and play. 

Diablo offers the widest range of reliable 
printers and options to give the flexibility you 
need. Which stands to reason. After all, we 
pioneered the daisy wheel technology and we're 
still the leader in it. 

So if your printers spend too much time in 
the "off'' position, you know what to do. . 

Switch. 

Diablo Systems 
Di•hlo® •nd XEROX® ar< trademarks of XEROX CORPORATION. 

XEROX 



system resources, the BIU of the 8088 
will fetch more information and put i t  
in the queue for later use by the EU. 
Similarly, when the BIU tries to read 
some extra-slow memory and en
counters a wait state, the EU can con
tinue reading instructions from the 
queue and executing them. All the EU 
ever "sees" is the queue, regardless of 
differences in the BIU that feeds it .  

This powerful internal architec
ture, combined with the simple 8-bit 
l/0, makes the 8088 a natural for the 
S-100 and other 8-bit buses . 

Design and Interfacing 
My S-100/8088 board is designed 

as a simple, yet powerful, base com-

CRYSTAL 

puter with the support logic necessary 
to interface to the S-100 bus . I will ex
plain the design accordingly by first 
discussing the design of the minimal 
system, and then the techniques for 
interfacing to the S-100 bus. 

Several years ago it would not have 
been uncommon to overhear: "My 
computer's got a microprocessor, 2 K 
bytes of EPROM, 1 K bytes of pro
grammable memory, and a couple of 
l/0 ports . "  Today, the same machine 
can be created using four integrated 
circuits. In fact, such a system is 
shown in figure 2. 

This system uses a 5 MHz 8088 pro
cessor, driven by an 8284 clock 
generator, with an 8185-2 1-K-by-8-

bit static memory circuit and an 
8 755A-2 2-K-by-8-b i t  EPROM 
(erasable programmable read-only 
memory).  The 8755A-2 also includes 
two 8-bit parallel ports . 

Notice how simple the basic system 
is. Each part was designed with com
patibility in mind, so the interfacing 
task is essentially "connect the dots ."  

The 8088 Microprocessor 
In the following section, detailed 

hardware aspects of these key com
ponents will be discussed.  My 
reference is Intel's 8086 Family User's 
Manual, which contains a wealth of 
information on the 8088, 8086, and 
other high-performance members of 
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Figure 2: A minimum system is possible with the 8088 family using only four dual-in-line packages. This system uses a 5 MHz 8088 
central processor, driven by an 8284 clock generator. An 8185-2 1-K-by-8-bit programmable memory and an 8755A-2 2-K-by-8-bit 
EPROM provide system memory and two 8-bit parallel I/0 ports. Active-low signals are shown in the figures using the overbar nota
tion, rather than asterisks. 
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1 .  Oatlasts every competitor-200,000,000 
· character head warranty 2

. No duty cycle l imitations-even in demanding 
business applications 

3. PrbfessioRal print quallty-9 x 7 matrix 
4. Rugged business use construction-metal 
chassis-two motors 

5. 80 characters per second 
6. Upper and lower case-ful l 9:6 character 
ASCI I set 

7. Double wJdth characters 

Circle 33 on inqu i ry card 

8. Conr:�ects directly to TRS-80;M APPlE® and 
other computers 

9. Block graphics-64 shapes for chacts, 
graphs, diagrams 

1 0. Friction and pin feed 
1 1 .  Plain paper-up to 3 parts 1 2
. 6 and 8 1 ines per inch-p

r
ogram control led 

paper savings 
1 3. 80 and 1 32 columns-program control led 
1 4. 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 family . See figure 3 for the 8088 
pinouts. 

The following paragraphs describe 
the function of the 8088 pins: 

ADO thru AD7: These form the 
time-multiplexed address and bidirec
tional data bus. In other words, they 
sometimes contain address informa
tion (AO thru A7) and other times 
contain data (DO thru D7). The ob
vious benefit of multiplexing is that 
eight fewer pins are needed on the 
package . 

ALE (Address Latch Enable) :  The 
8088 asserts ALE whenever the 
multiplexed address/data bus con
tains valid address information. ALE 
serves two fundamental purposes. 

• When connected to other 
multiplexed-bus components (as 
in figure 2), ALE is a signal to 
them that the processor has ad
dress information on its ad
dress/data bus. 

• We may want to demultiplex 

8 0 8 8  

the bus-in other words, the 
rest of the system may want to 
see a separate address bus and a 
separate data bus (the S-100 
standard requires two separate 
buses) .  ALE can be used to 
strobe address information into 
a latch (hence the "latch enable" 
part of its name) (see figure 4).  

. A8 thru AlS: These are address 
lines; they are not multiplexed. 

You may note that the multiplexed 
bus and many of the following 
hardware-interface facets of the 8088 
are the same as those of the popular 
8085A. The 8088 is upward compat
ible with many existing 8085A 
designs, and the 8088 can easily use 
all the peripheral components de
signed to support both the 8080A and 
the 8085A 

A16/S3 thru A19/S6: The upper 
four address lines (A16 thru A19, also 
known as S3 thru S6) extend the ad
dressing capability of the 8088 to 1 
megabyte . This is a very real perfor-

8 2 8 2  

AD 0- A D 7  V A D D R E S S  DATA D I 0 - D I7 1\ A Do - A D 7  

Do- D 7  A DD R E S S  A o- A 7  O U T P U T S  T O  5 - 1 0 0  B U S  

A L E  S T 8  _}v 
OE 

Figure 3: The pinouts assigned to the 8088 
microprocessor package. Notice that 
many pins serve dual functions depending 
on the mode selected (either minimum or 
maximum). Maximum mode is designed 
to facilitate concurrent processing, using 
the I/0 processor and arithmetic pro
cessor also available in the 8088 family. 

Figure 4: The ALE signal from the 8088 microprocessor is used to latch address informa
tion into an 8282 buffer. The buffer output is demultiplexed address information which 
has been separated from data that appears on the same pins. 

t:.DS<5 D��� ��' ��� w��"� l l�o!o�p��o�o �?,f�o�lloe!��::'m"":\ 
friends, watching your house whi le you're away, taking computer portraits . . .  the applications abound! The DS-65 is a random access video digitizer. 
I t  converts a TV camera's output i nto digital information that your computer can process. The DS-65 features: 

• High resolution: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Versatility: Accepts either interlaced (NTSC) or industrial video i nput 
• Economy: A professional tool priced for the hobbyist 

The DS-65 is an intel l igent peripheral card with on-board software in 2708 EPROM. 
Check these software features: 

• Ful l  screen scans d i rectly to Apple Hi-Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan dig itizing for reading charts or tracking objects 
• Uti l ity functions for clearing and copying the Hi-Res screen 

Let your Apple see the world! 

DS-65 Price: $349.95 
Advanced Video FSII Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 

APPLE SELF-PORTRAIT 

P. O .  BOX 1 1 1 0  DEL MAR. CA 9201 4 7 1 4-942-240� 
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mance improvement over most 8-bit 
processors (usually limited to a 64 K
byte address space) .  These address 
lines are multiplexed with status in
formation. During the early part of a 
bus cycle (T1, the first clock period of 
the four-clock bus cycle), a valid ad
dress is present .  Then from clock 
cycles T2 to T 4, each of these pins 
contains status information as 
follows; 

• S6: This signal is always low. 
• SS: This signal reflects the state 

of the EU's interrupt-enable flip
flop. If this signal is high, it in-

makes 
a whole 

LYNX isn't just a 
telephone coupler. 
LYNX is a one-piece total 
telephone l inkage system 
for TRS-80 Level I and I I  
computers. I t  contains a l l  the 
functions you need to tap The 
Source. Engage your business 
computer. Play games 
with a computer friend. 
Or do nearly anything 
you wish. 
Best of al l  . . . LYNX costs 
only $ 239.9 5* .  A mere 
fraction of what you used 
to have to pay for equip
ment to do the same job. 
LYNX. To get your paws 
on one, call or write: 

dicates that the processor can 
accept interrupts. If it is low, in
terrupts are currently disabled. 

• S3 and S4: These two pins can 
encode four possible states. 
These states reflect the segment 
register used in forming the ad
dress for the current bus cycle. 
(See table 1 . )  This information 
can be used for monitoring pro
gram execution or for analyzing 
program performance . There is 
a l s o  t h e  p o t e n t i a l  f o r  
implementing a memory bank
switching scheme, where the 
two lines are used to choose one 

"TRS·80isatrademark ottheRadio Shack Division o i TandyCorporatlon." ��o EMTROL 
�c::J SYSTEMS, INC. 
1262 Loop Road 
Lancaster, Pennsylvania 17601 
Phone 71 7/291-1 1 1 6  
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VISA or Master Card Welcome 

"Add S2.501orshippingand handling. 
� residents add 6% sales tax. 
lndudes "Terminal" program on cassette. instruction manual. 
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of four areas (banks)  of 
memory. 

MN/MX*:  Reflecting the needs of 
different users, the 8088 can be 
operated in two different modes. If 
MN/MX* is high, the processor is in 
minimum mode; if this input is low, 
the processor is in maximum mode. 
Depending on the mode (min or 
max), certain pins on the processor 
will serve different purposes. In min 
mode the processor is responsible for 
generating all bus-control signals. In 
max mode, control signals are 
generated by an 8288 bus controller. 

The control signals put out by the 
8088 in min mode are then replaced 
with other signals that facilitate the 
design of higher-performance (and 
generally more expensive) systems. 
These max mode signals include a 
hardware bus lock, queue status 
information and the implementation 
of a memory access request/grant 
protocol used in multiprocessing. 

The max mode gives a computer 
the ability to use multiple processors 
(eg: an 8088 processor with an 8089 
concurrent-I/O processor and an 
8 0 8 7  u l t r a - h igh-performance  
numeric-data processor). Note : both 
min and max modes allow the 8088 to 
address the full megabyte of memory. 

My S-100/8088 board is imple
mented in min mode, so when a 
signal that differs for min or max 
mode is defined, the min mode defini
tion will be used. 

RD* :  This is the general-purpose 
read signal that latches data from 
memory or an l / 0  device (the device 
involved depends on the state of 
10/M * )  into the 8088. 

WR* :  This is the general-purpose 
write signal. The 8088 uses WR * to 
output information to memory or 
1 10 devices. 

1 0 / M * :  T h i s  l i n e  i n d i c a tes  
whether the processor is com
municating with 1 10 devices or 

S4 S3 Segment 

0 0 EXTRA 
0 1 STACK 
1 0 CODE or none ( ie: 1/0) 
1 1 DATA 

Table 1: Possible interpretations of in
formation on pins 53 and 54 of the 
8088. Each of the four states is 
associated with the segment register 
that helped form the current address. 



«our inventory is om existence. Think we'd trust it to anV!hing less than ScotcH Brand Diskettes?" 
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Don Stone, President, 
Mass. Auto Supply Company, 
Inc. ,  Boston, Mass. 

Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error�free before it 
leaves our factory. Because we 
know nothing less than 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800� 328� 1300. 
(In Minnesota, call collect: 612� 
736�9625.)  Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc. , 
London, Ontario, N6A 4Tl .  

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3NI 
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memory. 
DEN* and DT / R * :  The data 

e n a b l e  ( D E N * )  a n d  d a t a 
transmit/receive (DT / R  * )  signals are 
primarily for use with the 8286 and 
8287 bus transceivers. These devices 
serve to buffer the information going 
to or from the 8088 processor. DT IR * 
configures the transceiver for either 
the transmission or reception of data . 
DEN * is used to enable the 8286 or 
8287 at the correct time. Since my 
s y s t e m  d o e s  n o t  u s e  t h e s e  
transceivers, DEN* and DT /R * are 
not used. 

INTR: This interrupt-request line 
is the general-purpose interrupt in
put. The ability to receive interrupts 
can be masked via software using the 
clear interrupts (CLI) instruction, 
(similar to the 8080A DI instruction) .  
If interrupts are not disabled, the pro
cessor will vector (ie : jump) to an ap
propriate interrupt-handling routine 
(see INT A*,  below).  

INT A* :  Upon receipt of an INTR 
instruction, the 8088 will begin an 
(INT A*)  interrupt-acknowledge se
quence . The INTA * signal is used to 
read an interrupt type vector. 
Without going into details, this type 

vector is used by the 8088 to deter
mine the actual address of the appro
priate interrupt routine. Commonly, 
INT A* and INTR are connected 
directly to an 8259A programmable 
priority-interrupt controller, allow
ing an easy implementation of power
ful and flexible interrupt-driven 
systems. 

NMI: The nonmaskable interrupt 
line NMI is an input similar to the 
more general INTR except for two 
fundamental differences : 

• Receipt of NMI does not 
generate an INT A* sequence; 
rather, a fixed location (stored 
at hexadecimal address 08) is 
immediately vectored to . 

• NMI interrupts cannot be 
masked (ie: via the CLI instruc
tion, as for INTR); NMI inter
rupts are usually reserved for 
catastrophic events such as im
minent power failure or recur
rent bus errors . 

READY: READY is an input to the 
8088 which indicates that an ad
dressed memory or I/0 device is cur
rently capable of completing an input 

or output data transfer. The 8088 will 
enter and execute wait states (idle 
clock cycles with all control and ad
dress lines valid) until READY is 
brought high. This signal is normally 
used to allow operation with slow 
memories or l/0 devices. It is also 
handy for implementing hardware 
single-step capability via a front 
panel switch. 

TEST* :  This unique input line, in 
combination with an associated soft
ware instruction, yields a powerful 
hardware/software debugging capa
bility. It works like this: when the 
8088 executes a WAIT _ (wait for 
TEST* )  instruction, it immediately 
examines the state of the TEST* input 
line. If TEST* is low, execution sim
ply continues with the next instruc
tion; however, if TEST* is high, the 
processor waits in an idle state. 
TEST *,  combined with the above 
menti oned READY -signal-b ased 
single-stepping capability, provides a 
powerful debugging aid that I have 
exploited in my design. 

Another use for TEST* is the syn
chronization of concurrent process
ing. An example will serve to explain 
this more fully. 

32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

1 6K MEMORY 

EXPANSION KIT 

ONLY $58 
A IM  65-*KI M*SYM 

PET*S44-BUS 
* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CONNECTOR 'BY US:NG A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. • 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 AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. • USES •5V ONLY. SUPPLIED FROM HOST COMPUTER. 

• FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF  BOARD IS 
RETURNED UNDAMAGED WITHIN 14  DAYS. 

ASSEMBLED WITH 32K RAM .... ....... ......... .. .. ... .... $419.00 
& WITH 16K RAM . ... .. . ......................... $349.00 

TESTED WITHOUT RAM CHIPS .... ....... .......... .... $279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL _ ... .. ...... _ .. .. ... ....... $1 09.00 
BARE BOARD & MANUAL . .. ..... ....... ................. .... .... .. $49.00 

PET INTERFACE KIT -CONNECTS THE 32K RAM BOARD TO 
A 4K OR BK PET CONTAINS INTERFACE CABLE. BOARD 
STANDOFFS POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS $49.00 

U.S. PR ICES O N LY 
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FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AND ALL OTHER 1 6K 
D Y N A M I C  S Y S T E M S  U S I N G  
M K4 1 1 6 · 3  O R  E Q U I V A L E N T  
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 
CYCLE 

* BURNED-IN AND FULLY 
TESTED 

* 1 YR. PARTS REPLACEMENT 
GUARANTEE 

* QTY _ DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 
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Surprised? You should 
be. Because until now, no 
software could solve any
thing but the most basic 
arithmetic problems without 
a series of complicated 
steps. 

A big disadvantage? If 
you use a microcomputer for 
scientific, educational or en
gineering applications, you 
bet it is. That's why Microsoft 
has come up with a solution 
of its own. muMath. 

muMath is a symbolic 
math package you'll recog
nize immediately as a major 
advance in microcomputer 
software. 

muMath lets you effi
ciently and accurately per
form the most complex 
mathematical operations: 
Exact, infinite precision ra
tional arithmetic. Unbound 
variables. Complex expres
sions (even equations may 
be included) . Exact solution 
of algebraic equations. Plus 
logarithmic, exponential and 
trigonometric simplifications 
and transformations. 

That's right. It does in an 
instant what took you years 

to learn at school. Rational 
arithmetic. Algebra. Trigo
nometry. Transcendental 
functions. Symbolic differen
tiation (including ordinary 
and partial derivatives.) 
Symbolic integration of in
definite and definite integrals. 
Matrix arithmetic and 
algebra. 

Trigonometric simplifica
tion? But of course. Just type : 

?SIN (2*Y) *·( 4 *COS(X)A 3 
-COS(3*X) + SIN(Y) *COS 
(X+ Y+# P1) -COS(X-Y) ) ;  
Then instantly muMath 
returns: 
@4*SIN(Y) *COS(X) *COS(Y). 

Adding fractions? Need 
you ask? 
?1 /3+5/6+2/5+3/7; 
@419/210. 

muMath is written in 
muSIMP, which is included in  
the muMath package. 

MIIIICROSOF1r 
1 0800 NE Eighth 

Suite 819 
Bellevue, WA 98004 

206-455-8080 
Telex 328945 

We set the standard. 

muSIMP is an applicative, 
recursive language, ideal for 
describing complex mathe
matical concepts. 

Because of its highly 
interactive nature and hier
archical structure, muMATH 
is an excellent math teaching 
device, from simple arith
metic to calculus. 

muMATH is currently 
available for the CP/M® 
operating system. 

The complete system, 
including muMATH and 
muSIMP on disk and docu
mentation is $250. Runs 
under CP/M . 

Just what you need? We 
thought so. Shoot some 
questions at us about 
muMATH. We have all the 
answers. 

Also new frem Micro
soft: the muLISP interpreter 
for CP/M. An efficient and 
reliable LISP system fully 
capable of supporting ser
ious artificial intelligence 
efforts. $200. 

CP/M is a registered trademark of 
Digital Research. 



NO FRILLS! 
NO GIMMICKS! 

JUST GREAT 
DISCOUNTS 
MAIL ORDER ONLY 

ATAR I  800 
Personal Computer 

System . . . . .  S79900 
NORTH STAR 
Ho rizon 1 1 32K  . . . . . . . . .  234900 
H orizon II Quad . . . . . 279900 
Horizon 1 1 64K . . . . .  299900 
Ho rizon Quad 64K . . . . . .  339900 
TELEVI D EO 

9 1 2 . . . . . .  74900 
920 . . . . . .  0 .  0 0 0 .  79900 

HAZELT INE  
1 420 . . . . . . . .  0 .  79500 
1 500 . 0 • •  0 0 • • • •  84900 
1 5 1 0 . . . .  0 • • • • •  1 04900 
1 520 . . . . 0 • • • •  1 22900 

OK IDATA 
M icrol ine 80 . . . . . . . . . . . 69900 
SOROC Tech nology 

I Q  1 20 .  
I Q  1 40 .  

. .  69900 
. . . .  99900 

CRO M E M CO 
System 3 . . . . . . 569500 

Z2H . . 799500 
INTERTEC 
Superbrain 32K . . . . . . . . 249500 
Superbrain 64K . . . . . . . . 279500 
DECwriter IV 

LA34 . . . . . . .  . . 97900 
TEXAS I N STR U M ENT 
8 1 0  M u lt i  Copy 

Impact Pri nter . . . . . . . 1 49900 
We'll meet or beat any advertised prices! 

Most items 1n stock lor immediate del ivery. 
Factory seated cartons . Ful l  manulacture(s guarantee . 

D ATA D I S C O U N T  C E N T E R  
Box 1 00 135-53 Northern Blvd . ,  Flushing. N .Y. 1 1 354 
V1sa • Master Charge • N .Y. S . res1dents add Sales Tax 

Sh1pp1ng F 0 B . N Y  
Phone Orders Call 212-465-6609 
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Imagine a max-mode 8088 system 
that also utilizes an independent 8089 
l/0 processor . A common occur
rence will be the 8088 issuing a "com
mand" to the 8089 to perform some 
l/0 function (such as reading from or 
writing to a disk, or printing on a 
printer) . While the 8089 is doing this, 
the 8088 can continue executing the 
user's program (resulting in concur
rent or simultaneous processing) .  

However, in some cases, the 8088 
must wait for the 8089 to finish its 
l /0 task. For example, the user's pro
gram may not be able to continue 
processing until data is retrieved from 
a disk. In this case, the 8088 will com
mand the 8089 to perform the read 
operation and will then execute a 
WAIT instruction. Meanwhile, the 
8089 pulls the 8088's TEST* input 
high until the l/0 operation is com
plete. When the operation is finished, 
the 8089 will bring TEST* low and 
the 8088 can continue executing. 

550 * :  This is a status output line 
which, combined with IO/M * and 
DT IR * ,  allows complete decoding of 
the current 8088 status. (See table 2 . )  

RESET: A high-logic state on this 
input causes the 8088 to terminate its 
present activity and restart execution. 
The CS (code-segment) register is set 
to hexadecimal OFFFF and the IP (in
struction pointer) is reset to 0, 
resulting in an absolute restart ad
dress of hexadecimal OFFFFO. (See 
figure 5 . )  

CLK: This is the clock input t o  the 
processor and is normally driven by 
the 8284 clock generator. It is a 5 
MHz, 33 % duty-cycle signal. 

The 8284 
The 8284 clock generator is used 

to generate an optimal clock signal 
for the 8088 and condition some of 
the basic processor-control signals. 

. (See figure 6 . )  Some of its functions 
are more directed towards max-mode 

multiprocessing bus control and will 
not be discussed here . 

The following paragraphs describe 
the functions of the 8284 pins. 

Xl and X2: These pins are attached 
to the crystal that generates the fun
damental clock frequency. Note that 
the crystal frequency is three times 
the desired operating frequency (ie: 
15 MHz for a 5 MHz 8088).  It is also 
recommended that a 3 pF to 10 pF 
capacitor be connected in series with 
X2. 

CLK: This is the optimized clock 
output that is directly connected to 
the 8088 CLK input .  

PCLK and OSC: The peripheral 
clock line (PCLK) is a TTL 
( transistor-transistor logic ) -level , 
50 % duty-cycle clock output of the 
8284 with a frequency of half that of 
the CLK output. The OSC line is 
similar but operates at the crystal fre
quency (eg : a 15 MHz crystal gives a 
15 MHz OSC signal, which drives a 5 
MHz 8088 CLK signal and a 2.5 MHz 
PCLK signal) .  

F/C * :  The frequency/crystal select 
line allows generation of a clock 
signal using either a crystal or an ex
ternal frequency input (see EFI 
below) .  Since I use a crystal, F/C* is 
tied low in my system. 

EFI (External Frequency In): If 
F/C* is high, the 8284 will use the EFI 
input line to generate the CLK and 
PCLK signals. Once again, the CLK 
output will be one-third the frequen
cy present on EFI (OSC and PCLK act 
the same too) .  
AEN1 *, AEN2*, RDY1, and RDY2: 
These signals are primarily used in 
multiprocessor systems; however, I 
do use RDY2 to condition the system 
READY signal for use by the 8088. 
AEN1 *, AEN2 * and RDY1 are not 
used in my system. 
READY: As mentioned previously, 
this 8284 output line is a conditioned 
and synchronized reflection of the in-

10/M * DT/R*  sso· Status 

1 0 0 I nterrupt Acknowledge 
1 0 1 Read 1/0 port 
1 1 0 Write 1/0 port 
1 1 ' 1 Halt  
0 0 0 Code Access 
0 0 1 Read Memory 
0 1 0 Write Memory 
0 1 1 Passive (id le) 

Table 2: The status of the 8088 processor is completely encoded by the three signals 
above. 

Circle 40 on inqu i ry card . .....,. 



NEW BASIC COMPILER 
OPTIMIZED CODE 

AUTO INTEGER REPRESENTATION 

VARIABLE PRECISION (4·1 8) 
MULTIPLE KEY ISAM 

" Look at what ONE 
Microcomputer, FAMOS,™ 8r 
a bunch of " dumb" 

terminals can do 
-�� TOGETH ER! " 

REENTRANT OBJECT & RUN· TIME 

SCREEN HANDLING UTILITY 

8080, ZSO VERSIONS AVAILABLE 

BATCH OPERATIONS UNDER BASIC 

Another *@!1J # 
CRASH ! ! !  

I should have 
used FAMOS ! ! !  

Over 500 users • • • •  APPLICATIONS AVAILABLE 

MVT 
M I C R O C O M P UTER 
SYSTEMS INC. 

FAMOS, TM System Software with unique file integrity . . . .  for the OEM & Manufacturer. 



puts at RDY1 and RDY2 and is tied 
directly to the 8088 READY input .  
RES* :  The reset-in signal (RES * )  is 
an 8284 input line that is connected to 
the system RESET line (through a 
front-panel switch) .  Power-on-reset 
as well as proper input conditioning 
are obtained by the use of an appro
priate resistor/capacitor timing net
work. 
RESET: This is the conditioned reset 
output of the 8284 (based on the RES *  
input) and is tied directly t o  the 8088 
RESET input line. 

The 8755A-2 and the 8185-2 
Looking at the 8755A-2 and 8185-2 

pinouts (see figures 7a and 7c), we im
mediately notice that a lot of the 
signals are common to the 8088 and 

SHIFT LEFT FOUR B I TS  

+ o o o 1 o 

have already been discussed. ADO 
thru AD7 (and other address lines), 
ALE, IO/M*,  RD*,  WR* and RESET 
are all used. This illustrates what I 
said earlier about the "connect the 
dots" ease of design using these 
multiplexed-bus components. Simply 
connect the 8088 pins ADO thru AD7 
to 8755A-2 pins ADO thru AD7 and 
the 8185-2 pins ADO thru AD7. Then 
connect the 8088 ALE pin to the 
8755A-2 ALE pin and the 8185-2 ALE 
pin, etc. 

The 8755A-2 is a 2-K-by-8-bit 
EPROM (erasable programmable 
read-only memory) much like the 
familiar 2716. The " - 2" suffix means 
that it can run reliably at 5 MHz, 
compared to the 3 MHz rating of the 
s t a ndard 8 755A . Two useful  

c s  SEGMENT BAS E  
'----L.---'---..1.--' AD 0 RES  S 

I F I F I F I F I 0 I ABSOLU T E  PHYS ICAL ADORESS 

Figure 5: Calculation of the reset address on the 8088. The 8088 reset address is derived 
from the code-segment register, which is set to hexadecimal OFFFF, and the value in the 
instruction pointer, which is reset to 0. 

enhancements are the addition of two 
independent 8-bit bidirectional 
parallel 1/0 ports and the use of the 
multiplexed bus; these make the 
system-design task much easier. The 
8755A-2 is programmed in much the 
same way as the 2708 and the 2716, 
but differences do exist. Also, most 
EPROM programmers do not have 
40-pin sockets. I hope some enterpris
ing experimenter will develop an 
8755-2 'byteburner" for the S-100 
bus. This might be as simple as a 
"pin-scrambler" adapter (with a little 
extra circuitry) for existing EPROM 
programmers . 

The 8185-2 is a 1-K-by-8-bit static 
memory circuit that is quite easily in
terfaced to the multiplexed bus . The 
byte-wide organization, low power 
and small physical size (only eighteen 
pins) make this a natural for minimal 
systems. 

A Base on Which to Build 
The front panel on my IMSAI com

puter has many functions that are ir
retrievably tied to the 8080A instruc
tion set. As an example, when I enter 
an address on the front panel address 
switches and push the Examine 
switch, the front panel "jams" an 
8080 JMP (jump, hexadecimal C3) in
struction onto the processor's data 
bus; allows the processor to execute 
the jump while jamming the address I 
entered on the switches onto the data 

8284 BL OCK DIAGRAM 

PIN CONFIGURA TION 

CYS N C  
PCLK 
A E N J  

R DY 2 
A E N 2  

8284 

18 
1 7 
1 6  
1 5  
14 
1 3  

1 2 
1 1  
1 0  

Ve e  

X l  
X 2  
TNK  
E F l 
F/C 
osc 

RES 
R E SET 

RES --------------I _IT >------1 D Q RESET 

X I  

X 2  

TA N K  

F/ C 

E F I 

C SY NC 

ROY ! 
A E N I  
A E N 2  
RDY2 

CRYSTAL 
OSC I L L ATOR CK  

�----�-------- osc 

7 3  
SYNC 

>-----l o 

t--------+ CLK 

CK 

� 2  
SYNC PCLK 

Q f----- R E A DY 

Figure 6: The 8284 clock generator. This device provides an optimum clock signal and serves to buffer and condition some of the 
basic processor signals. Figure 6a shows the pin labeling for the device, while figure 6b shows a block diagram of its internal struc
ture. 
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PIN CONFIGURA TION 8 155A BLOCK DIA GRAM 

e L K  
P ROG A N D  CEl Ve e  

e E 2 P B 7 R E A D Y  
e L K  P B s  

R E S E T  P B 5 A D o - 7 

vD D  P B 4  

R E ADY P B 3 A 8 - 1 0  D PORT A 

1 0/ M  P B z  8 P A o - 7  
fliR P B 1  e E 2 - 2 K X 8  

R6 P B o  1 0/ M - E P R O M  

7a 
l O W  PA 7 A L E - D PORT B 
A L E  PA s R"D - 8 P B o - 7 
A D o  PA 5 

l O W -
A D 1  PA 4 

A D z  PA 3 R E S E T -

A D 3  P A z  l O R -

A D4 PA 1 

A D 5 PAo P R O G / e E  1 ve e  < +5v  l 
A D s  A lQ vD D  V s s ( O V ) 

A D 7  A g  
7b Vs s  A s 

A D o Ve e  
8 1 8 5  

A D 1 R D  

A D 2 W R  

A D 3  A L E  7c 

A D 4  c s  

A D s  C E 1  

C E 2  

� A g  -
c s  [ill A e 

-
C E 1 

R / W  
C E 2  L O G I C  -

R D  -
W R  

A L E  

1 
DATA 1 K X 8 '\ .I B U S  M E MO R Y  
B U F F ER A R R AY 

A D o - AD 7 

X-Y D E C O D E  

u I A D D R E S S  

7d 

L A T C H  
A e · A g  

A L E  

Figure 7 :  Pinouts and block diagrams of the 8755A-2 EPROM (figures 7a and 7b) and 
the 8185-2 user programmable memory (figures 7c and 7d). These circuits were designed 
specifically to work with the 8088 multiplexed bus lines; they provide two 8-bit parallel 
I/0 ports without any additional hardware. 
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bus; and finally stops the processor 
once the jump is completed . 

Similarly, for Examine-Next and 
Deposit-Next functions, the front 
panel jams and executes a NOP (no
operation, hexadecimal 00) instruc
tion to move on to the next location. 

The JMP and NOP instructions 
for these switch functions are hard
wired into the front-panel circuitry; 
circuit traces must be cut to change 
them. Since the operation codes for 
the 8088 are completely different, 
every attempt at front-panel opera
tion would produce bizarre results. 
O ther difficult ies  include the 
two's-complement representation of 
8088 JMP addresses and the IMSAI's 
use of S-100 control signals that have 
been outlawed by the IEEE standard. 

Because of these difficulties, I 
decided to base my 8088 project on a 
different S-100 system. Fortunately, I 
was able to scrounge a vintage BYT -8 
S-100 box at the local electronic flea 
market for a good price. The box did 
not contain any circuit boards, but 
the metal panel on the front did have 
cutouts for various LEOs (light
emitting diodes) and switches, which 
I used to implement a minimal front 
panel (see photo 1) .  While I agree 
with the principle of turnkey systems, 
which have only power and reset 
switches, a front panel is a useful tool 
for debugging any new hardware 
design. The front panel is a "window" 
into the machine, one that is needed 
in case the system does not work 
perfectly the first time. 

Next Month 
Next month's installment will cover 

some of the more interesting aspects 
of interfacing to the S-100 bus, in
cluding the amount of TTL "glue" 
necessary to emulate the control and 
status signals of the S-100 standard 
and the construction of the actual 
processor board. • 

References 
Both the 8086 and 8088 microprocessors 

have been discussed by Steve Ciarcia in 
"Ciarcia's Circuit Cellar" articles in BYTE. as 
follows: 
1 .  "The I ntel 8086" ,  November 1 979 BYTE, 

page 1 4 . 
2. " Ease I nto 1 6-Bit Computing: Get 1 6-Bi t  

Performance from an 8-Bi t  Computer" , 
March 1 980 BYTE, page 1 7 .  

3 .  " Ease I nto 1 6-Bit Computing, Part 2 :  
Examining a Small Multi-User System", 
April 1 980 BYTE, page 40. 



k what's happened to 
DMP·3 
$1 ,250" 

DMP·6 
$1 ,850" 

PL(l}T™ 
DMP·2 $1 ,085 

.... , . .. , , ,,., ,, , , . .  ,. 
' I I 
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DMP·5 
$1 ,685" 

DMP·4 
$ 1 ,385. 

DMP-7 
1,985. 

It's grown into a complete 
family of quality low cost digital plotters 

Circle 42 for literature 

I n  j u st two short years, The 
H I PL0T has become the most 
popu lar  d ig i tal  p lotter among 
smal l systems users. W i th  a 
record l i ke t hat, what can we do 
for  an  e n c o re? W E ' V E  I N 
TRODUCED A COM PLETE LI N E  
OF H I PL0TS . . .  w i th  a mode l  
su i ted for j ust about  every p lot
t ing app l icat ion .  

The H I PL0T DMP Series i s  a 
new fam i ly  of d ig i ta l  p lotters 
with both "standard" and " i n 
te l l igent" models  ava i lab le  with 
surface areas of 8 %  11 x 1 1 11 (DI N 
A4) and 1 1 11 x 1 7 11 (D I N A3). For 
the user need i n g  a basic re l iab le  
plotter, we have the "old stan
dard" DM P-2 (81/z I I  x 1 1 11 ) and the 
"new standard"  DM P-5 ( 1 1 11 x 
1 7 11 ) .  For those need i ng a l i t
t le more capab i l i ty, there are 
the DM P-3 (81/z II x 1 1 11 )  and 
the DM P-6 (1 1 11 x 1 7 11 )-both 

TM H I  PLOT a n d  DMIPL are Trademarks 
ol Houston Instrument 

Yes, they are UL listed! * *  

mic roprocessor contro l led and 
prov id ing  easy remote posit ion
ing of the X and Y axes (perfect 
for the O EM). For those who 
want th is  i nte l l igence p lus the 
conven ience of front panel e lec
tron i c  controls,  we've provided 
the DM P-4 (81/z 11 x 1 1 11 )  and the 
D M P-7 ( 1 1 11 x 1 7 11) .  

The "standard" p lotters come 
complete with an RS-232-C and 
a para l l e l  i n terface. The " i ntel 
l igent" D M P  p lotters accept data 
from either an RS-232-C or Centronics 
data source. For the "standard" plot
ters, software is  ava i lab le from 
our ever expanding "Micrograph ic  
Users G roup."  The " i ntel l i gent" 
H I P L0Ts u s e  o u r  exc l u s i ve 
DM/PL™ language wh ich  m i n
i n i m izes p l o t sof tware to  a 
fract ion  of  that normal ly  as-

h O U S t O n  i n s t ru m e n t  
G RA PH ICS D I V I S I O N  O F  

Circle 375 to have representative call 

sociated wth d ig i tal  p lott ing .  
Wi th  the  new D M P  Ser ies ,  

h i g h  qua l ity d i g ita l  p lott i ng  can 
now be a part of  you r  system. I t  
j ust  doesn't  make sense to be 
wi thout  t h i s  val uable tool when 
there is  a D M P  p lotter wi th  the 
p lot s ize, speed and capab i l i t ies 
that are exact ly  ta i lored to your 
s p e c i f i c  n e e d s  . . .  a n d  yo u r  
budget. 

P r i c es for t h e  D M P  series 
range  from $1 ,085* to $1 ,985* . 
For comp lete i nformat ion and 
desc r i p t i ve l i te ra tu re ,  contact 
H o u st o n  I n s t r u m e n t ,  O n e  
Houston Square, Aust i n ,  Texas 
78753. (51 2) 837-2820. In Eu rope 
c o ntact  H o uston  I n st rument ,  
Roc hes te r l aan  6 8240 G i s te l ,  
Be l g i u m  059/277445. For rush 
l i teratu re requests and sales of-

f i c e  i n f o r m at i o n ,  persons 
outs ide  Texas ca l l to l l  free 
1 -800-531 -5205. 

BAUSCH & LOM B  � • U.S. suggested retail prices only. 
" " DMP 2, 3 and 4 U L  listed 

DMP 5, 6 and 7 UL listing pending 



M7 Communicator 
A complete AID and D/A 
Control System -
Interface your computer to the analog 
world of process mon itoring trans
ducers and control l ing actuators. 

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 rou nd-the
clock p'rocess control -
in

-
cluding a 1 6/32-Channel AID Input Module (expandable 

!o 256 channels), a Computer Interface Module, and a 
4-Channel (expandable) 0/A Output Module. Supplied com
plete with cabinet, power supply, and al l necessarY hardware 
and software for basic control. Bus accommodates eight 
addiiional modules. Specify computer make 
and model when 
ordering . . .  each $2,990 

Or, 
order i nd ividual 
I E E E  S-1 00 
b u i l d i ng block mod u les 
Supplied complete with fundamental control software: 

A/0 Module, AIM-1 2 
• 1 6/32 channel • 1 2-bit precision/ accuracy • 30 kHz data 
rates • 1 - 1 000 gain amplifier optional . . . . . . . . .  from $575 

Thermocouple Compensation Module, THM-8 
• 1 6  I nputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $350 

Signal Conditioners, SIG-1 • Long-line drive . . . . . . . . .  $325 
Additional Support Programs, PROG A,B,C . .  . 

• Signal averaging • control functions • special display • 
etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  from $1 00 

0/A Module, AOM-12 
• 4-channel (expandable) • 1 2-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 • 1 2-bit pre
cision/accuracy • 4-channel • Use with AOM- 1 2  . . . .  $395 

Programmable Clock/Calendar Module, CLK-24 
• Min imum 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 bytes . . . . . . . . . . . . . . . . . . . . . . . . . .  from $320 
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�gpa��iK ()e..iCrdS$ 
�. ' �/;�·,.v;i}l ? " 
Time Your T�pe 
John O'Flaherty, St Louis Veterans Administration Medical 
Center, St Louis MO 63125 

Recently I was involved in a research program that 
required long-term recording (eight hours) of physio
logical data on an analog instrumentation recorder. We 
needed a quick method of searching the tape for informa
tion occurring at certain times . Although a time marker 
was recorded on one c:;hannel, it could not be played back 
during fast-forward operation. Unfortunately, although 
the take-up-reel turns counter indexed unique locations 
on the tape, the reading's obtained did not correlate sim
ply with time. Obviously, one turn on a fully wound reel 
contains at least twice as much tape as one turn on a bare 
hub. 

' · 

I developed a computer solution to the problem. Given 
the diameter of the take-up-reel hub, the length of the 
tape, and the turns-counter reading at the end of the tape, 
the program of listi11g 1 prints a table relating turns
counter reading, elapsed time, remaining time, 

·
footage 

used, and footage remaining, 
The method used Is simple (now! ) :  the single datum 

needed is an accurate value· for tape thickness qs wound, 
and it is found by considering the side of the tape first as a 
very long, very thin rectangle, and then as a circle. The 
area of the side· of the tape (ie: what is seen as you face the 
reel on its axis) can be approximated by a linear function 
of tape thickness : 

Area =Tape Thickness X Tape Length 

or by a nonlinear function of tape thickness : 

Radius =Tape Thickness X Turns Count + Hub Radius 
Area = 11' X (Radius)2 - Hub Area 

<t w a:: <t 

A R E A = L X W--+ 

I 
I 
I 
I 
I 

- A R E A = 1rr 2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
!fA C T U A L  

I TAPE T H I C K N E S S  

TAPE TH I C K N E S S ---

Figure 1: Area occupied by the side of a given length of tape as 
tape thickness is changed. The X-axis value at the nonzero in
tersection of area calculated by two different methods must be 
the actual tape thickness. 



Please send your free software catalog. 
(Check which software is  of particular interest) 

D C COMPI LER. Optimized native code for VAX 11 /780, POP-1 1 ,  LSI-1 1 ,  Z80, 
8085, 8080. Ful l  C language as defined in Kern ighan and Ritchie, with com
prehensive portable l ibrary. Cross compi lers avai lable. Runs under VMS, . 
lAS, RSX-1 1 0, RSX-1 1 M ,  RSTS/E, RT-1 1 ,  U N IX, ldri s, COOS, CP/ M .  From $600 

D lORIS OPERATING SYSTEM. System cal ls and f i le system identical to 
U N IX V6, including p ipel ines. Uti l it ies incl ude she l l ,  editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system uti l it ies for f i le 
system maintenance. Runs on LSI-1 1 ,  POP-1 1 .  From $1000. 

D PASCAL COMPI LER. Opt i m ized native code for VAX 11 /780, POP-1 1 ,  
LSI-11 ,  Z80, 8085, 8080. Ful l  Pascal lang uage a s  defi ned in Jensen and 
Wirth, with standard l i brary. Includes C comp i ler and portable l i brary, 
permitting intermixed C and Pascal .  Cross compi lers avai lable. Runs 
under VMS, lAS, RSX-1 1 0, RSX-1 1 M ,  RSTS/ E, RT-1 1 ,  U N IX, ldris, COOS, 
CP/M. From $750. 
ldris is a trademark of Whitesmilhs Lid. VMS. RSX·l l .  RT·l l .  RSTS/E. VAX, 
UNIX is a trademark of Bell Laboratories. PDP·l l .  LSI-11 are trademarks of Digital 
CP/M is a trademark of o:gilal Research Co. Equipment Corporation. 

Name ______________________________ __ 

Company·------------------------------

Street ______________________________ __ 

City ___________ State ____ Zip ___ _ 

Whitesmiths, Ltd. 
Software for grownups. (212) 799-1200 
PO .B. 1 1 32 Ansonia Station, New York, N.Y. 1 0023 



NOW YOU'RE TALKING! 

"BSTMS" 
Byrom Software Terminal  Monitor System 

The missing link between your CP/M 
system and remote computers everywhere! 

• talks to most d ial-up remote comp uters. 
• stores data from remote computers in CP/M f i les. 
• copies data to CP/M l ist device if  des ired. 
• transmits fi les to the remote computer. 
• it w i l l  even "tal k" to another CP/M console. 
• featu res EXPAN D and COMPRESS prog rams 

to translate b i nary f i les i nto character f i les and 
vice versa. 

• uses the same s imple i nstal lation procedure as 
BSTAM. 

Th i s  system is g reat for  record i n g  data from remote 
t ime-shari ng systems ! It  makes it  possible to do 
local processing of data on a m i c ro and then 
transmit  it  to the mai nframe. 

$200 per computer. 

$15 for manual  a lone. 
Prices reflect distrlbuHon o n  8 "  single density diskettes. 
II  a format is requested which requi res additional diskettes. a surcharge ot $8. per additional diskette Will bo added. 

Apple i s  a trademark of App le Computer. 
M icroNET i s  a trademark of CompuServ. 
CP/M i s  a trademark of Digital Research. 

Lifeboat Associates 
1651 Th i rd Avenue, New York, N.Y. 10028 
(212) 860·0300 Telex: 220501 
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Lines 30 thru 80 of listing 1 find the intersection of these 
two functions by iteration for a fully wound reel of tape. 
(See figure 1 . )  Then lines 95 thru 230 generate a table by 
finding area through radius, and length and time from 
area for turns-counter increments of ten. 

It has not been possible to test the routine on the in
strumentation recorder yet, but I have applied the 
method to my own cassette recorder with very good 
results. For a C-60 cassette, which actually runs 32 
minutes, 23 seconds per side, the tape length was pre
calculated to be (1943 s X 1% ips/12) = 303.6 feet .  By 
carefully disassembling the cassette, the hub diameter 
was found to be 0.8525 inches (five cassettes from dif
ferent manufacturers were found to be identical in this 
respect) .  The ratio of indicated to actual turns of the take
up reel was found by turning the reel one hundred turns 
by hand (an index mark helps), and noting the turns
counter reading. 

Then the program was run and table 1 (see page 74) 
was printed, and its accuracy was tested by actually 
running the tape and noting the times for turns-counter 
increments of ten. 

The test results are printed as the last two columns in 
the table. As can be seen, the worst case error is 5 
seconds, or 0.3 % of the total time, which is surprisingly 
good, in view of tape counters' reputed inaccuracy, and 
the fact that no empirical trimming was done-the 
algorithms simply try to represent the physical realities of 
the situation. 

One might also use the formulas above to program a 
portable calculator to find time for turns count or vice 
versa, without consulting a table. 

Listing 1:  An Applesoft BASIC program for correlating turns
counter readings with time. All documentation statement line 
numbers end in 5, and they may be ignored when keying in the 
program. 

o= 
·-' R E M  S E T  C O N S T A N T S  & M E N T I O N VA 

R I A B L E S  F O R  E F F I C I EN C Y  
1 0  P I = 3 . 1 4 1 5 9 2 6 5 4 : T W = 2 : W  = 1 :  

T V = 1 2 : 0 0  = . 0 0 0 0 0 1 : H S = O :  
T T  = O : I T C = O : H H = 3 6 0 0 : M M  = 
6 0 : H F = 0 . 5 : T C = 0 

2 0  H O M E  : G O T O  1 0 0 0  
2 5  R E M  F I N D A C T U A L  T A P E  T H I C K N E  

3 0 PR I tn " C A L C U L A T  I �� 1:; T A P E  T H I C K 
t·� E :�: s AS l.o.I DUt·m • • •  " 

35 R E M  A R E A  B Y  P I ( R A 2 )  M U S T  E Q U A  
L 

4 0  A 1  = P I  • ( ( M T C  • T T  + H S )  A T 
l.o.l - H :�: ····. T l.o.l ) 

4 5  R E M  A R E A  BY L + W  
5 0  A 2  = M L  • T T  + T V  
6 0  C R  = A 1  / A 2 : T T = T T  / C R  
6 5  R E M  S O  T R Y  N E W  T T  T I L L I T  D O  

7 0  I F  ABS < W  - C R )  > D O  T H E N  4 0  

8 0  P R I N T : R E T U R N  
9 5  R E M  G E N E R A T E  T A B L E  
1 0 0 F O R  I T C = 0 T O  M I T  S T E P  1 0  

Listing 1 continued on page 70 

Circle 44 on i nqu i ry card . .....,. 



A Few Extraordinary Products for Your 6800/6809 Computer 
From Percom 

Low Cost 
M in i -D isk Storage 
in the Size You Want 

Percom mini-disk systems start as 
low as $599.95, ready to plug in and 
run. You can't get better qual ity or a 
broader selection of d isk software 
from any other microcomputer d isk 
system manufacturer - at any price ! 

Features: 1 -, 2- and 3-drive systems 
in 40- and 77 -track versions store 
1 02K- to 591 K-bytes of random ac
cess data on-line • controllers in
clude explicit clock/data separation 
c i rcuit, motor inactivity time-out c i r-

cuit, b uffered control l ines and other 
m at u re d e s i g n  concepts • ROM 
DOS included with SS-50 bus ver
sion - optional DOSs for EXOR
c i ser• bus • extra PROM sockets 
on-board • EXORciser• bus version 
has 1 K-byte RAM • su pported by ex
tended disk operating systems; as
semb lers and other program de
velopment/debugging aids;  BASIC,  
FORTRAN , Pascal and SPL!M lan
guages; and, . business application 
programs. EXORciser* Bus LFD-400EX™ -BOOEX™ Systems 

The SBC/9™. A "1 0" By Any Measure. 

The Percom SBC/9TM is an SS-50 bus compatible, stand
alone Single-Board Computer. Configured for the 6809 
microprocessor, the SBC/9TM also accommodates a 6802 
without any modification. You can have state-of-the-art 
capability of the '09. Or put to work the enormous selection of 
6800-coded programs that run on the '02. 

The SBC/9TM includes PSYMONn", an easily extended 1 -
Kbyte ROM OS. Other features include: 

• Total compatibility with the SS-50 bus. Requires no changes to the 
motherboard, memory or 1/0. 
• Serial port includes bit-rate generator. RS-232-C compatible with 
optional subminiature 'D' connector instal led. 10-pin Molex connec
tor provided. 
• Eight-bit, non-latched, bidirectional parallel port is multi-address 
extension of system bus. Spans a 30-address field; accommodates 
an exceptional variety of peripheral devices. Connector is optional. 
• Includes 1 -Kbyte of static RAM. 
• Costs only $199.95 with PSYMONTM and comprehensive users 
manual that includes source listing of PSYMONTM 

tu trademark of Percom Data Company, Inc. 
• trademark of the Motorola Corporation. 

Prices and specifications subject to change without notice. 

�EfUl()M PERCOM DATA COMPANY, INC. 211  N. KIRBY GARLAND. TEXAS 75042 
(214] 272-3421 

Versatile Mother Board , Full-Feature Prototyping Boards 
Printed wiring is easily soldered tin-lead 
plating. Substrates are glass-epoxy. Pro
totyping cards provide for power regula
tors and distributed capacitor bypassing, 
accommodate 14-, 16-, 24- and 40-pin 
DIP sockets. Prototyping boards include 
bus connectors, other connectors and 
sockets are optional. 
MOTHERBOARD - accommodates five 
SS-50 bus cards, and may itself be 

plugged into an SS-50 bus. Features 
wide-trace conductors. Price: $21 .95 
SS-50 BUS CARD - accommodates 34-
and 50-pin ribbon connectors on top 
edge, 1Q.pin Molex connector on side 
edge. Price: $24.95. 
SS-30 BUS CARD - 1 V.-inch higher 
than SWTP 1/0 card, accommodates 34-
pin ribbon connector and 1 2-pin Molex 
connector on top edge. Price: $14.95. 

The Electric Window™: Instant, Real-Time Video D isp lay Control 

Memory residency and outstanding softWare control of display format and 
characters make this SS-50 bus VDC card an exceptional value at only $249.95. 
Other features: , 
• Generates 1 28 charac
ters including all ASC I I  dis
playable characters plus 
selected Greek letters and 
other special symbols. 
• Wel l-forme d ,  easy-to
read 7x1 2-dot characters. 
True baseline descenders. 
• Character-store (display) 
memory included on card. 
• Provision for optional 
c h a r a c t e r  g e n e r a t o r  
EPROM for user defined · 
symbols. 
• Comprehensive users 
manual incl udes source 
listing of Driver software. 
Driver - called WINDEXTM 
- is also available on mini
diskette through the Per
com Users Group. 

Products are available at Percom dealers nationwide. Call toll-free, 
1 -B00-527-1 592, for the address of your nearest dealer, or to 
order direct. 

- - � - - - - - - - - -- - - - - �  



Listing 1 continued: 

1 1 0  TC = I T C • I R  
1 2 0  R = T C  • T T  + H S  
1 3 0  A = P I  • ( R  A T W  - H S  A T W )  
1 4 0  L = A . ...- T T  
1 5 0  T 1  L ... ·· :�: P D  
1 6 0  T 2  = M X T  - T 1  
1 7 0  F 1  = I N T ( L  / T V + . H F )  
1 8 0  F2 = I N T < M L  - F 1  + H F )  
1 9 0  P R I N T l T C ;  T A B ( 8 ) ; : T M = T 1 :  

G O S U B  3 0 0  

3 2 5  R E M  P R E T T Y P R I N T I N G 
3 3 0 Q = H :  G O S U B  3 8 0 :  P R I N T 
3 4 0 Q = M :  G O S U B  3 8 0 :  P R I NT 

t l  • I I  • ' U • I I  a . ' 
:::: 5 (1 
:�: 6 0 
:�:::: 0 

1 0 0 0  

Q = S :  G O S U B  3 8 0 
F.: E T U R �1 
I F  Q < 1 0 T H E t� P R I N T " 0 " ;  
P R I N T Q ; : R E T U F.: N  
R E M  I N P U T  N E C E S S A R Y  I N F D R M A  
T I Dt-1 

I t·W U T  " H U B  D I A t·1 E T E R  ( I  �1 C H )  ? 
" ; H :�: : H :�: = H :�: . ...- 2 

2 0 0  P R I N T T A B ( 1 8 ) ; : T M = T 2 : G O S U B  1 0 1 0  I t-1 P U T  " T A P E  L E t·1 G T H  L E :�: ::;: LEA 
DER ( F E E T> ? " ;  t·1 L 

2 1 0 
:�: 0 0 
PR I t" H T A B  ( 2 9 )  F 1  T A B  ( :;: 5 )  F2 

2 2 0 
23 0 
2 :;: 5 

24 0 

2 5 0 

2 6 0 

I F  C L  = W T H E N  2 6 0 
t·1 E :=< T 
F.: E M  2 2 0 , 2 4 0 , 2 5 0  T O  C L O S E  T A  
B L E  t·1 E A T L 'r' 
I F  I t·l T ( t·1 I T  . ...- 1 O >  = t·1 I T  . ...- 1 
0 T H E �l 2 6 0 

C L O S E = 1 : I T C = M I T :  G O T O  1 1 0  

E �m 
R E M  
E C  

3 0 0 T t·1 = 
:3 1 0  H = 

C O t·1 '·.·' E F.: T  :�: E C  T O  
mm P F.: I �n 

I t"H < H1 + H F )  
I N T ( T M  / H H ) : T M = T M  -

::::2 0 
( H  • H H )  

t·1 = I t"H ( H1 / 
t·1 • t·1 t·1) 

t·1 �1) : :�: = H1 - ( 

the electric pencil II TM I'�I M>eh.w! Siu.w,.. �� for the .TRS-80 Model II * Computer 
4-..i� . j �.-.."JQ 

The Electric Pencil is a Choroctcr Oriented Word Processing 
Systern. This means tho! ted is entered <1'5 o COillinuous siring 
of c:htrocters md is ma'lipvloted as such. This allows the user 
enorrnoos freedom a1d ease in the movement cYid hondling of 
text. Since lines are not delinealed, any number of char
acters, words, li•J.es or paragraphs rnoy be irlScrled or. deleted 
anywhere in the text. The e1tirely of The text sh1fts c:J'ld 
opens up or closes OS needed in full view of the user. Car
riage returns as well as. word hyphenation ore not required 
since <.'Och. line of text is fonnollcd automatically. 

As text is typed a-od the end of a screen line is reached, a 
partially completed word is shifted to The beginning o! !he fol lowing line, Whenever text is inserted Of deleted, ex1St1ng 
text is pvshed down or pulled vp in a wrap around fashion. 
Everything appears 0"'1 the video display screen as i.t occurs 
thereby elimii"Klting my gues�work. Text may be rev1ewed at 
wit 1 by VOfioble speed or poge-at-o-time scrolling both in the 
forward md reverse directions. By using the search or tile 
search (J'ld replace function, any string of chorocters may be 
located md/or reploced with my other string of charocters � 
desired. Specific sets of characters within encoded strings 
may also be located. 

When text is printed, The Electric Pencil automatically 
inserts CQfrioqe returns where they are nt.-eded. Numerous 
tvnbinotiO'ls of Line length, Page length, Charocler Spacing, 
line Spacing md Po9e Spacing allow for MY form to be 
handled. Right justification gives right-hand margins that 
arc even. Pages may be numbered os well os tit led. 

the electric pencil 
-• Proven Word ProCtS\ing Svstem 

1}'(! TRSDOS versions of The Electric Pencil I I  ore our best evu'' Yw con now type as fast as you like without losing any 
ch:r�ers. New TRSDOS features include word left, word right, 
word delete, bottom of page numbering as well as extended 
cursor controls lor greater user flexibility. BASIC files may 
olso be wrillen md simply edited without additional software. 

Features 
TRSDOS or CP/M Compatible • Suworts Four Disk 
Drives • Dynamic Print Formatting • Diablo, NEC & 
Dune Print Packages • Multi-Column Printing • Print 
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.:t: t� �ilion of our CONVERT utility for <n odditionol Print Value Scoreboard • AutomaTic Wo!d & Reco�d 
$35 00 CONVERT is not requir� if cY�Iy quick md easy word � Tolly • Globol Search & Replace �ul_l M

orgon 
pr�e�ing is required. A keyboard buffer permits fast Typing ����!n

.
ti�

d �I 
��

g
e
e 

�on�r::o�r: ����;��i�
ex! 

without character loss. 
CP/M TRSDOS C e n t e r i n g  • Unde r l i n i n g  • Bo l d f a c e  

Serial Diablo, NEC, Qume S 300.00 S 350.00 
All other printers • • . • •  S 275.00 S 325.00 

The Electric Pencil I is still available for TRS-80 Model I 
users. Although not as sophisticated as Electric Pencil II,, it is still O'l extremely easy to use CJ"ld powerful word processmg 
system. The software has been desig-,ed to be used with both 
level 1 ( 16K system) ond Level II rnodels of the TRS-80. Two vtr.slcns, one for use with cos.selle, ond O'l� for �e w�th di�k, ore ovoilable m cassette. The TRS-80 drsk vers10'l •s eos1\y 
1ronsf erred to disk md is fully interactive with tile READ, 
WRITE, OIR, and KILL routines of TRSDOS. 

TAC Casswe . . . . . . .  S 100.00 TAD Disk • • • • • • • • .  $ ISO.OO 

70 September 1980 © BYTE Publications Inc 

m ss 
MICHAEL SHRA Y E R  SOFTWARE, INC. 

1 198 los Robles Dr. 
Palm Springs, CA. 92262 

( 7 1 4 )  323·1400 

Circle 45 on i nquiry card. 

1 0 2 0  

1 O J  0 

1 0 J 5  

1 0 4  (I 

1 0 5 
1 0 6 
1 0 7 
1 o ::: 
1 0 9 
1 1  (I 
1 1 1  

1 1 1 5 

1 1 2 0  
1 1 2 5  
1 1 :�: (1 
1 1 J 5 

1 1 4 0  
1 1 4 5  
1 1 5 0  

1 1 6 0  

1 1 7 0  
1 1 7 5  
1 1 ::: 0 
2 0 0 5 
2 0 1 5  
2 0 2 5  
2 0 J 5  
2 0 4 5  
2 0 5 5  
2 0 6 5  
2 0 7 5  
2 0 :::5 
2 0 95 
:�: 0 05 

:3 0 1 5  
3 0 2 5  
'3 '3 '3':;t 

I t-1 P U T  " T U R N :�: C O U t"lT A T  E �m 0 
F T A P E ?  " ; t·1 I T 

P R  I tH " T U R �E C O U �n R E A D  I �1G 
F O R " 

R E M  MTC W I L L B E  A C T U A L  
T U F.: t·1 :�: C O U t·l T 

I t·W U T  " 1 0 0 A C T U A L  T A V E  - U P  T 
U R n s ·-;:· " ;  I R :  I R = 1 0 0 . ...- I R :  �1 TC 

= tH T • I R  
P R  I tH " 1 . . .  1 5 .···· u :. 
P R i tH " 2  . . .  1 - 7 .···· ::: 
P R  I tH " :�: . . .  J - :3 .··' 4  
P R i tH " 4  . . .  7 - 1 . ...- 2 
F' R I tH " 5  . . .  1 5  
F' R i tH " 6  • • •  J O  
HW U T  " l.d H I C H T A P E  

:�: P D  

I p :�: . .  
I p :�: . .  
I P S "  
I P :�: " 
I p:�: " 
I p :�: . .  

S P E E D ?  " ;  

R E M  V L U G E  T O  F I N D S P E E D  
F R O M  T A B L E  E N T R Y  

S P D  = . 9 3 7 5  • 2 A ( S P D  - 1 )  
R E M  F I N D M A X . T I M E 

M X T  = ( M L  • 1 2 ) / S P D  
R E M  S E T  S T A R T  V A L  F O R  
A N D  F I N D A C T U A L  V A L U E  

T T  = . 0 0 1 : G O S U B  3 0  
R E M  P R I N T C O L U M N  H E A D S  

T T  

P R  I tH " T U R t·E " T A B  ( ::: ) ' '  E L A P :�: 
E D " T A B < 1 ::: > " R H1 A  I tH �H; " T A B  ( 
2 9 >  " F E E T " T A B ( 3 5 ) " F E E T " 

P R HH " C O U �H "  T A B  ( ::: > " T I M E "  
T A B < 1 ::: > " T  I �1 E "  T A B < 2 9 )  " U :�: E  

D "  T A B  ( :�: 5 )  " L E F T " 
P F.: I tH 
R E M  G E N E F.: A T E  T A B L E  
G O :�: U B  1 0  0 
R E M  T T = T A P E  T H I C K N E S S  
R E t·1 H :�: = H U B  :�: I Z E  
R E M  M L = T O T A L  T A P E  L E N G T H  
R E M  M I T = M A X  I N D I C .  T U R N S  
R E M  M T C = M A X  A C T U A L  T U R N S  
R E M  I T C = I N D .  C U R R E N T  T . C .  
R E M  T C = A C T . C U R R E N T  T . C .  
R E M  I R = A C T . / I N D .  R A T I O  
R E M  R , A , L . R A D , A F.: E A , L E N G T H  
R E M  M X T = T O T A L  T I M E 
R E M  T M , Q  . .  T E M P  V A R  F O P  T I M E 
C:O t·J '.,.' 
R E M  T 1 , T 2 . T I M E 
R E M  F 1 , F 2 . F E E T  
nm 

U :�: E D , L E F T  
U :�:E D , L E F T  

Circle 4 6  o n  inqu i ry card. ---+ 



There are two 
sides to our story. 

Side One 

The DISCUS™2+2 Quad - Density Hardware 
Now you can use your 

S-100 system to tackle b ig 
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 D ISCUS'M 2+2 System 1 · 

complete means complete. · 

You get a ful l-size ( I BM
compatible 8") double-sided/ 
double-density d isk drive, 

factory mounted in a cabinet with 
power supply, ful !y-buffered S-100 
single-board control ler, and inter
connecting cables. All ful ly 
assembled, system-tested and 
ful ly warranteed. 
You get the speed and 
efficiency of 1 .2 megabyte
per-diskette memory . . .  
and you get it for 0.13¢ 
per byte. 

Side Two 

The DISCUS™ 2+ 2 Quad -Density Software 
1 .2 megabyte quad-density hard

ware is only one side of the story. 
The D ISCUS'" 2+2 System price 
includes all the ful ly-interfaced, 
high-performance software you 
need to take ful l  advantage of your 
quad capacity. 
The system i ncludes our exclusive 

BASIC-VTM virtual d isk BASIC, which 
allows you to address your quad
density d iskettes as easi ly as main memory. The 
operating system you get is the widely accepted 
CP/M* 2. 1 . And you get our powerfu l DISK-ATE 
text editor/assembler; The most advanced software 

development tool avai lable. 
M icro-Soft BASIC 5.1 and M icro

Soft FORTRAN are avai lable as 
options. Both run under CP/M* 2. 1 .  
Check out the ful l system price of 

DISCUSTM 2+2 Quad against any 
other floppy d isk system at your 
local computer store. At $1545.00, 
we think you ' l l take sides with 
DISCUSTM 2+2. 

If your dealer doesn 't carry TH INKER TOYS 
products, write MORROW DES IGNS I nc. , 5221 
Central , R ichmond, CA 94804. Or cal l (415)524-2101 
9 - 5 weekdays ( Pacif ic Time) . 

MORROW DESIGNS'/ Th�nker Toys·m 
*CP/M is a trademark of Digital Research. 



· Today one dollar buys 
about % of a gallon of gas. 



Today one dollar buys 
6% readers who actually see 

your sales message. 
As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 

As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Fleet Owner readers 
learned how they could use re-manufac
tured air cleaners to save money without 
sacrificing quality. And Chemical lteek 
constantly warns manufacturers about 
even more government regulations. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16¢.1 This compares to 
a cost of $6.07 for sending a business let
ter,2 over $3.50 for a business phone call� 
and an in-person sales call which, believe 
it or not, now costs over $100:" 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per
formance (LAP) Report # 5262, demon
strates that "Industrial companies which 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising." Write for LAP 
Report #5262 today at 1221 Ave. of the 
Americas, N. Y ,  N. Y 10020. And let us 
help you make your advertising more effi
cient, as the price of all other selling tools 
becomes more expensive. 
10ne reader·noted impression in the average McGraw-Hill publication. 
2The Dartnell Institute of Business Research. 3"Telephone Marketing" 
by Murray Roman, P. 87, McGraw-Hil\ 1976. 4Laboratory of Advertising 
Performance Report #8013.4, McGraw-Hill Research. 

McGraw-Hill Magazines . 

• J ,J � c-�. � 1 . n . 
With inflation, 

we're an even better buy. 



] 
]RU N  
H U B  DIAMETER(I NCH)? .8525 
TAPE LENGTH LESS LEADER(FEET)? 303.6 
TURNS COUNT AT END OF TAPE? 64 1 
TURNS COU NT READ ING FOR 
1 00 ACTUAL TAKE-U P  TURNS? 77.3 
1 . . .  1 5/ 1 6  IPS 
2 . . .  1 -7/8 IPS 
3 . . .  3-3/4 IPS 
4 . . .  7-1 /2 IPS 
5 . . .  1 5  IPS 
6 . . .  30 IPS 
WH ICH TAPE SPEED? 2 
CALCULATI NG TAPE THICKNESS AS WOU ND . . .  

TURNS ELAPSED 
COUNT T IME 

0 00:00:00 
1 0  00:00: 1 9  
20 00:00:38 
30 00:00:57 
40 00:01 : 1 7  
50 00:01 :37 
60 00:01 :58 
70 00:02 : 1 8  
80 00:02:40 
90 00:03:01 
1 00 00:03:23 
1 1 0 00:03:46 
1 20 00:04:08 
1 30 00:04:31 
1 40 00:04:55 
1 50 00:05: 1 9  
1 60 00:05:43 
1 70 00:06:07 
1 80 00:06:32 
1 90 00:06:58 
200 00:07:23 
2 1 0  00:07:49 
220 00:08: 1 6  
230 00:08:43 
240 00:09: 1 0  
250 00:09:37 
260 00: 1 0:05 
270 00: 1 0:34 
280 00: 1 1 :02 
290 00: 1 1 :3 1  
300 00: 1 2:01 
3 10  00: 1 2:30 
320 00: 1 3:00 
330 00: 1 3:31 
340 00: 1 4:02 
350 00: 1 4:33 
360 00: 1 5:04 
370 00: 1 5:36 
380 00: 1 6:09 
390 00: 1 6:41 
400 00: 1 7: 1 5  
4 1 0  00: 1 7:48 
420 00: 1 8:22 
430 00:1 8:56 
440 00: 1 9:30 
450 00:20:05 
460 00:20:41 
470 00:2 1 : 1 6  
480 00:21 :52 
490 00:22:29 
500 00:23:05 
5 1 0  00:23:43 
520 00:24:20 
530 00:24:58 
540 00:25:36 
550 00:26: 1 5  
560 00:26:54 
570 00:27:33 
580 00:28: 1 3  
590 00:28:53 
600 00:29:33 
6 1 0  00:30: 1 4  
620 00:30:55 
630 00:31 :37 
640 00:32 : 1 9  
641 00:32:23 
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REMAI N I NG 
TIME 

00:32:23 
00:32:04 
00:3 1 :45 
00:3 1 :26 
00:3 1 :06 
00:30:46 
00:30:26 
00:30:05 
00:29:43 
00:29:22 
00:29:00 
00:28:37 
00:28: 1 5  
00:27:52 
00:27:28 
00:27:04 
00:26:40 
00:26: 1 6  
00:25:51 
00:25:25 
00:25:00 
00:24:34 
00:24:07 
00:23:40 
00:23: 1 3  
00:22:46 
00:22: 1 8  
00:21 :50 
00:2 1 :2 1  
00:20:52 
00:20:23 
00: 1 9:53 
00: 1 9:23 
00: 1 8:52 
00: 1 8:21  
00: 1 7:50 
00: 1 7: 1 9  
00: 1 6:47 
00: 1 6: 1 4  
00: 1 5:42 
00: 1 5:09 
00: 1 4:35 
00: 1 4:01 
00:1 3:27 
00: 1 2:53 
00: 1 2 : 1 8  
00: 1 1 :42 
00: 1 1 :07 
00: 1 0:31 
00:09:54 
00:09: 1 8  
00:08:40 
00:08:03 
00:07:25 
00:06:47 
00:06:08 
00:05:29 
00:04:50 
00:04: 1 0  
00:03:30 
00:02:50 
00:02:09 
00:01 :28 
00:00:46 
00:00:04 
00:00:00 

Table 1: A tape counter/time table (produced by the pro-
gram in listing 1) for a cassette recorder using C-60 tape. 
The last two columns were not printed by the program, but 
are a check value from an actual test of the program's ac-
curacy. 

FEET FEET T IME BY ERROR 
USED LEFT TEST (SEC) 

0 304 0:00 0 
3 301 0: 1 9  0 
6 298 0:39 - 1  
9 295 0:58 - 2  
1 2  292 1 : 1 8  - 1  
1 5  289 1 :38 - 1  
1 8  286 1 :59 - 1  
22 282 2:20 - 2  
25 279 2:42 - 2  
28 276 3:04 - 3  
32 272 3:26 - 3  
35 269 3:48 - 2  
39 265 4: 1 1  - 3  
42 262 4:34 - 3  
46 258 4:58 - 3  
50 254 5:22 - 3  
54 250 5:46 - 3  
57 247 6: 1 1  - 4  
61 243 6:36 - 4  
65 239 7:01 - 3  
69 235 7 :27 - 4  
73 231 7:53 - 4  
77 227 8:20 - 4  
82 222 8:47 - 4  
86 2 1 8  9: 1 4  - 4  
90 2 1 4  9:41 - 4  
95 209 1 0:09 - 4  
99 205 1 0:37 - 4  
1 03 201 1 1 :06 - 4  
1 08 1 96 1 1 :35 - 4  
1 1 3  1 9 1  1 2 :04 - 3  
1 1 7  1 87 1 2:34 - 4  
1 22 1 82 1 3:05 - 5  
1 27 1 77 1 3:34 - 3  
1 32 1 72 1 4:05 - 3  
1 36 1 68 1 4:37 - 4  
1 4 1  1 63 1 5 :08 - 4  
1 46 1 58 1 5:40 - 4  
1 5 1  1 53 1 6: 1 2  - 3  
1 56 1 48 1 6:45 - 4  
1 62 142 1 7: 1 8  - 3  
1 67 1 37 1 7:51 - 3  
1 72 1 32 1 8:25 - 3  
1 77 1 27 1 8:59 - 3  
1 83 1 21 1 9:33 - 3  
1 88 1 1 6 20:08 - 3  
1 94 1

.
1 0  20:44 - 3  

1 99 1 05 2 1 : 1 9  - 3  
205 99 21 :54 - 2  
21 1 93 22:31 - 2  
2 1 6  88 23:07 - 2 
222 82 23:44 - 1  
228 76 24:21  - 1  
234 70 24:59 - 1  
240 64 25:37 - 1  
246 58 26: 1 6  - 1  
252 52 26:54 0 
258 46 27:33 0 
265 39 28: 1 3  0 
271 33 28:53 0 
277 27 29:33 0 
283 2 1  30: 1 3  + 1  
290 1 4  30:54 + 1  
296 8 31 :35 + 2  
303 1 32: 1 7  + 2  
304 0 32:28 0 • 



a new 
sta r 

Is Darn ! 

a better computer system 
any way you look at it. 

The facts speak for themselves. The QUAY 500 SERIES COMPARE FOR YOURSELF: 
offers more for the money t h a n  N o rth S t a r  H o rizon 
computers. 

MORE TECHNICAL FEATURES. A single board computer in
stead of a backplane with m ultiple boards, means fewer parts, 
fewer interconnections and fewer problems D additional disk 
capacity for more program storage D D MA control led disk 
transfers for increased system performance D on-board expan
sion capabilities for additional paral lel and serial ports, and 
EPROM D AC convenience outlets D a more compact design.  
IMMEDIATE D E LIVERY. The 500 SERIES is avai lable off the 
shelf for virtually i mmediate delivery. No waiting for far off de
livery dates for this one. 
LOWER PRICE. The advanced technology engineered into 
Quay computers actually lowers our cost to manufacture. 
The price of the 500 SERIES is  about 20% lower than the 

Hor izon-2-32K-D - and 
our 520 SERIES also offers 
significant savings over the 
Horizon-2-32K-Q. 
The bottom l ine is simple. 
There is a new star in  the 
com puter  f ie ld .  The 500 
S E R IES by Quay.  It out-

Advanced single board modular design. shines all of the competi-
t ion. 

SPECIFICATION 

Architecture 

CPU 

Dynamic RAM (std/max) 

Disk drive type 

No. of drives (std/max) 

Capacity per drive (on-line) 

Direct Memory Access (DMA) 

CP/M® disk operating system 

Unit Price 

SPECIFICATIONS 

Disk drive type 

Capacity per drive (on-l ine) 

Unit Price 

QUAY 500 
S i ngle Board 

Z80A, 4MHz. 

32/64 Kb. 

Double density 

2/4 

200 Kb. 

Yes 

Standard 

$2,500. 

QUAY 520 
Quad density 

400 Kb. 

$3,200. 

HORIZON-2-32K-D 

S 1 00 bus 

Same 

Same 

Same 

Same 

1 80 Kb. 

No 

Optional 

$3,095. 

HORIZON-2-32K-Q 

Same 

360 Kb. 

$3,595. 

The QUAY500oners technical superioritv-availabilitv-a $2,500 price! 
CP/M • is a registered trademark of  Digital Research 

QUI & u 9QBEQ.B81!Q� 'I&� Factory: Route 34, Wall Township, New Jersey 0771 9 

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
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SAVE MORE THAN 20% 
NORTH STAR - INTERTUBE - MICROTEK 

ZENITH - RCA-COSMAC - ITHACA 

THINKER TOYS - GODBOUT - SUPERBRAIN 

The smartest computers at the smartest price 

FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON· HZK·DOUBLE DEN $2695 $ 1 994 
HORIZON·Z·3ZK·DOUBLE DEN 3095 2299 
HORIZON·Z·3ZK·QUAD DENSITY 3595 2699 
HORIZON·Z·64K·QUAD+HARD DISK 9329 7 1 99 

HORIZON MEMORY ASSM 16K 389 3ZK 579 
HORIZON MEMORY KIT 16K 359 3ZK 535 
NORTH STAR HARD DISK 1 B Mb 4999 3939 
PASCAL FOR NORTH STAR ON DISK 199 190 
Powerful NORTH STAR BASIC .• The Best. • . . . • . • • . • . • . • • . • . •  FREE 
Z NORTH STAR SOFTWARE DISKS w/HORIZON . • . • . . • . • . • • . • .  FREE 
NSSE HZ & POl TERRIFIC PROGRAMS ONLY 1 0  
NORTHWORD 2 9 9  MAILMAN 239 INFOMAN 369 
RCA.COSMAC VP·1 1 1  99 RCA.COSMAC VP-7 1 1  189 
COLOR/ RAINBOW 385 CAT-100 1389 SPECTRUM ZB9 
ITHACA FRONT PANEL COMPUTER 64K 3195 2695 
Z-8001 CPU CARD 1 6-bit ITHACA S-100 8Mb 1 1 79 
ITHACA MEMORY B/1 6-bit 64K 995 845 
SEATTLE 80B6 CPU 16 bit 10 x lester 556 
SEATTLE MEMORY 8/16 BIT 16K 4Mhz 356 
SSM KITS Z·BO CPU 221 VIDEO BRD VB3 4Mhz 412 
MEASUREMENT MEMORY 64K A & T 4mHz 599 
MEASUREMENT MEMORY 64K BANK SELECT 789 
ECONORAM XIV UNKIT 16K 299 254 
CENTRAL DATA 64K RAM 665 599 

DISCUS/ZD A & T + CP/M 1 1 99 975 

THINKER TOYS HARD DISK 26 Mb 4995 3995 
DISCUS/Z +Z 1.2 Mbytes A & T 1549 1ZB5 
TARBEll DISK CONTROLLER OD 495 445 
TARBEll CASETTE INTERFACE KIT 120 1 09 
SUPERBRAIN 2995 2395 
SUPERBRAIN QUAD DENSITY 3995 2995 

ZENITH-HEATH Z-89 48K ZB95 2495 
INTERTUBE II SMART TERMINAL 995 725 
ZENITH·HEATH SMART TERMINAL 995 739 
ZENITH-HEATH WH-11 1 6bit COMPUTER 2995 
CAT NOVATION MODEM 179 169 

MICROTEK PRINTER 795 675 
ANADEX PRINTER DP-8000 995 865 
ANADEX PRINTER DP-9500·1 1650 13B9 
NEC PRINTER Fast Typewriter Quality 2915 2799 
SECRETARY WORD PROCESSOR The Bestl 85 77 
TEXTWRITER I l l  Book Writing Program 125 11  Z 
GOFAST NORTH STAR BASIC Speeder Uppar 79 7 1  
PDS SUPER Z·BO ASSEMBLER & Mora 99 89 
SUPER BASIC DEBUGGER $B9 COMPILER 1 35 HOS 40 
EZ-80 MACHINE LANGUAGE TUTOR 25 STATISTICS 1 9 0  
EZ·CODER Trans/etas English t o  BASIC 79 7 1  
ECOSOFT FUll ACCOUNTING PKG 350 3 1 5  
BOX OF DISKETTES 29 I N  PLASTIC CASE 30 
Which Computers are BEST? BROCHURE . . . . . • . . . . . . . . . . . . .  FREE 
North Star Documentation refundable w/HRZ 20 

ORDER 2 or more COMPUTERS . . . .  BIGGER DISCOUNTS 
YES WE WILL BEAT OUR COMPETITION'S PRICE/ 
FACTORY ASSEMBLED & FACTORY WARRANTY 

A M E RICAN 
SQUARE CO M P UTERS 

K IVETT DR • JAM ESTOWN NC 27282 
(91 9)-889-4577 
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Dissecting the 
TI Speak & Spell 

Michael A Rigsby 
5164 Sunburst Dr 

Norcross GA 30092 

There is now an economical way to 
provide limited voice output for 
computer-controlled devices .  TI 
(Texas Instruments) provides most of 
the hardware in its familiar toy called 
the "Speak & Spell ."  

Because I am fascinated by toys 
(my system is a hand-wired 1802 pro
cessor used in a self-contained, maze
solving mouse), it was only natural 
that I should procure my own birth
day present-a toy-and immediate
ly tear it apart. 

Speak & Spell is an educational aid 
designed for children aged seven or 
older. It contains a vocabulary of 
greater than 230 words in addition to 
the letters of the alphabet. Asking 
questions and playing games with 
electronic speech, it expects answers 
to be entered on its 40-switch key
board. Each entry evokes an audible 
response, and the machine even keeps 
score. Plug-in modules are available 
to expand the vocabulary. Suggested 
retail price for the toy is $65, though I 
bought mine for less than $40 at a 
major Atlanta department store. 

Operation of the electronic portion 
of the Speak & Spell involves many 
unknowns. I am sure that the manu
facturer would probably prefer to 
keep these unknowns secret, but I can 
provide some insight into the opera
tion of the Speak & Spell. 

T h e  f i r s t  g r e a t  o b s t a c l e  
encountered when opening the 
machine is the back cover. Removing 
the two Phillips-head screws is a good 
step, but not good enough. There are 
still four slots, each containing a 
plastic hook over a plastic ledge. 
Take a thin-bladed screwdriver and 
push the hook toward the outside 
edge of the case, at the same time pull 
the front and back of the case apart 

with substantial force. Continue until 
all four hook slots are free. Take care 
not to allow any backsliding. I have 
done this three times, each time 
expec t ing t o  destroy i t ,  b u t  
everything i s  still intact. 

After reaching the inside, there is 
not much to see except the back of a 
double-sided printed-circuit board. 
To turn the board over, the matrix 
switch cards (figure 1) must be re
leased from the front of the case. This 
involves springing delicate plastic 
hooks. If one of these hooks should 
break, the toy is lost. Somehow I 
slipped the cards out and turned the 
main board over. (See photo 1 and 
figure 2 on page 82 . )  On the opposite 
side of the main board are a circuit 
board (with a little black round thing 
on it) on top of the main circuit 
board, an 8-character alphanumeric 
display, and four integrated circuits, 
each with a distinctive proprietary 
number . The small circuit board 
appears to be a power supply. 

The toy operates from a 6 V sup
ply (four C cells), but + 6  V, - 6  V, 
a n d  - 2 0 V m a y  b e  f o u n d  
throughout the board. The processor 
has five input lines from the switches; 
five lines seem to interconnect most 
of the circuits. The five input lines 
from the switches are activated upon 
contact closure by -20 V pulses 
generated within the processor. 

At this point I will refer to figure 1.  
Eight bits from any processor may be 
used to control each of thirty-two 
lines by means of the 74154 binary
to-hexadecimal decoder. Each output 
line must go to a PNP transistor 
capable of switching a -20 V signal. 
The drawing in figure 1 indicates 
which wires go with which letters, 

Text continued on page 84 
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CALL TOLL -FREE 1 -SOQ-528-141 8 

OKIDATA MICROLINE 80 
Compact, low-cost 80 cps printer; 
9x7 matrix, friction or pin feed! 132 
col. wjcompressed print, graphics, 
and mOJe! Tractor feed optional. 

CALL FOR PRICE! 

LEAR SIEGLER ADM-3A 
The original "Dumb Terminal" . . .  
12" non-glare screen, 24x80 dis
play. Feature direct cursor address
ing, RS232 extension part, baud 
rates to 19 ,200! 

CALL FOR PRICE! 

CENTRONICS 737 
Low-cost 50.90 cps RO printer. Pro
portional spacing, generates full 
ASCII, prints sub- and superscripts, 
underline! 

CALL FOR PRICE! 

Tl 810 FULLY LOADED! 
RO printer; low price includes full 
ASCII, vertical forms control, com
pressed print, 150 cps, RS232, trac
tors, 3" to 1 5" form width, bidirec
tional printing! 

CALL FOR PRICE! 

SPECIALS 
ATARI 800 SYSTEM 

MicroWorld now offers complete systems based 
around the Atari 800 Personal Computer . . .  all peri
pherals available! The Atari 850 I nterface Module, with 
four RS232 serial ports, an 8-bit parallel port, and an 
1/0 port for connection to the Atari 800 allows for 
extensive upgrading of the basic system. Choose 
between two printers: the Atari 820 4Q-column printer, 
or the 825 so-column printer, both packed with stand
ard features. Atari's new 810 floppy disk drives provide 
up to 92K of storage each . . .  up to four of these drives 
may be accommodated within a system! The Atari 410 
program recorder with both digifal and audio tracks 
is used by the Atari Talk and Teach educational 
cassettes, and by the Invitation to Programming Ser
ies. A Bell 1 03/1 1 3  compatible modem is also avail
able for use with the Atari 800 or 400, allowing com
munications with other types of computers, including 
time share services. The complete line of Atari pro
ducts, plus Atari's vast l ibrary of applications software . 
. . all from MicroWorld! 

Call for Special Price! 

Tl 99/4 HOME COMPUTER 
Packed with features! Superior 
sound, 16-color graphics, power
ful Tl BASIC, optional speech! Up to 
72K total memory capacity. 

CALL FOR PRICE! 

ZENITH-HEATH Z-89 
ALL-IN-ONE COMPUTER 

Buill-in minifloppy drives, smart 
terminal with 25x80 display. Low 
price includes HDOS and 48K 
memory! 

CALL FOR PRICE! 

LIVERMORE STAR 
Exclusive triple seal allows for 
superior acoustic isolation! 0 to 
300 baud, locks into standard 
headset. F u l l  duplex/lest/half 
duplex modes. 

CALL FOR PRICE! 

TELEVIDEO 920C 
Low-cost terminal loaded with leo
lures; full-function keyboard, 24x80 
display, blink. reverse, self-test! 

CALL FOR PRICE! 



la 
OFF GO R E P L A Y  R E PE AT 

L E FT K E Y BOAR D ATTA C H M E N T  

C L U E  

lb  

WORD C O D E  LETTER 

R I G H T  K E Y B O A R D  A T T A C H M E NT 

SAY 
I T  

S P E L L  
O N  

Figure l a  and lb: During normal operation, the Speak & Spell will voice a phoneme (letter sound) after a key is pressed on one of the 
keyboards. The Speak & Spell can be controlled by a microprocessor interfaced to the keyboard lines as shown in figure lc. 

Building Blocks for Microcomputer Systems, Dedicated Controllers and Test Equipment. 
5th Anniversary Sale 

SAVE 1 0°/o O N  ALL ECT PRODUCTS INCLU D I N G  THESE POP U LAR ITEMS 

R21/0 
S-1 00 ROM ,  

RAM & 1/0 
BOARD 
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RM-1 0 
S-1 00 
RACK MOUNT 
CARD CAGE 
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Introducing quality print at matrix speed. 
For only $1295: 

Unti l now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter
quality character printer. Or give up 
print qual ity for matrix speed and price. 

But that was before Paper Tiger'" 460 
offered you a better choice. 

The new Paper Tiger 460 is the fi rst 
matrix printer with h igh-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique n ine-wi re, stag
gered matrix head provides overlap
ping dots in  both horizontal and 
vertical planes. The result is 
dense, high-qual ity characters 
you' l l  be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea-
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking pri nt-
ing at speeds in excess of 1 50 
characters per second. Micro
processor electronics, with bui lt- in diag
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPiot'" high 

Integral . Data S ystems stands re 
p e r f o r m an c e  prin t e rs i d e a l l y  s 
print er, the I D S  4 6 0 ,  o f f ers f e a t  

Au t o m a t i c  p r o p o r t i o n a l  s p a cing 
p r o c essing systems; p l us the c.J. 
resolution o f  84 by 84 d ots p e r  

resolution graphics option. RS2 32 and paral 
lel interfaces. And more. 

But its most important feature is  h igh rel ia
bi l ity. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
A new 300-mi l l ion-character bal l istic-

type print head. And its simple, chassis 
mounted cartridge ri bbon lasts up to 

four times longer than cassette or spool 
r i bbons. 

Paper Tiger 460 is the one printer 
that gives your Apple,t TRS-80, * or 

other smal l  business computer both 
data processing and word process

i ng output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users .. For the 
name of the Paper Tiger dealer 

nearest you, cal l  us tol l-free: 
800-343-641 2 ( in  Massachu

setts, Alaska, and Hawai i  (61 7) 
2 3 7-761 0). Or, write for com

plete specifications. Integral 
Data Systems, 1 4  Tech Circle, 
Natick, Massachusetts 01 760. 

Tiger � Integral Data Systems, Inc. 

*Suggested single-unit U.S. retail pric<:: . 
t Apple is a trademark of Apple Computer Inc. 
HRS-80 is a trademark of Radio Shack, a division of Tandy Corp . 



23 

I CI 
7 4 1 5 4  
B I N A R Y -TO
H EX A D E C I MAL 
DECO D E R  

23 A 
I C 2  
7 4 1 5 4  
B I N A RY-TO
HEXADEC I MAL 
D E C O D E R  

Figure lc: Using standard 74154 four-to-sixteen line decoders, the 
Speak & Spell can be tricked into thinking that a button has been 
pressed on the keyboard. The PNP transistors shown take the place 
of the key contacts, to short the controlling lines. Thus, the letter A 
can be spoken by pressing the A button, or by sending a binary 1001 
on the four high-order lines to the decoder circuits; both actions 
short the L1 and L4 lines. 
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Now! North Star ·Application Software! 
North Star now offers appl ication 
software for use on the HORIZO N !  
Now you have one rel iable source 
for both hardware and software 
needs !  The first packages avai l
able are: 

NorthWard-
NorthWard is a s imple-to-operate 
word processing system designed 
for use with the popular North Sta_r 
HORIZON . NorthWard enables you 
to increase office effic iency and cut 
document typing t ime and cost. 
NorthWard incorporates the most 
sought-after word processing fea
tures: easy edit ing, on-screen text 
formatt ing ,  simultaneous document 
printing, and much more. NorthWard 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports qu ickly and efficiently. 

MaiiManager-
Mai iManager enables you to com
pi le and maintain complete organ
ized mai l ing l ists. Lists are easily 
accessible and can be compiled 
with a g reat deal of flexib i l ity. Entries, 
corrections and deletions are easily 
made. The North Star Mai iManager 
can print your l ist on ind ividual enve
lopes, on mai l ing labels ,  or in com
pact summary form. 

lnfoManager-
l n foManager is a powerful l ist
or iented,  data management system. 
I t  will accept up to 50 categories of 
i nformation for each record and has 
the abi l ity to select and sort before 
printing .  The North Star l nfoManager 
has power and flexib i l ity for many 
appl ications: product inqu i ry, in
ventory, customer/c l ient records, 
calendar reminders, and as an easy 
way to f i l l  in often-used forms . 

General ledger-

General Ledger and Fi nancial 
Report ing ,  two prog rams in  one,  
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the i nformation i n  the 
general ledger to produce custom
ized f inancial statements and 
f inancial reports. 

NorthWard is  the central bu i ld ing 
block for a l l  the North Star appl ica
t ion software to fol low. Packages 
now being tested inc lude other 
accounting and professional appl i
catio_n packages. For more informa
tion or a demonstrat ion ,  contact 
you r  local North Star dealer. 

NorthSia?f-
North Star Computers, I nc .  
1 440 Fourth Street 
Berkeley, CA 94710 
(41 5) 527-6950 
TWX/Telex 91 0-366-7001 
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WHEN IT COMES 
FROM US, 

IT WORKS. 
Most Northstar Systems are purchased 
for business and scientific applications 
where down-time means money. 

That's why Scottsdale Systems pre
tests every Northstar BEFORE we sell it. 
And package it for SAFE delivery to you. 

But we don't stop there. Our North
star Systems, with a SOROC /Q-1 20 ter
minal, and either an NEC Spinwriter or a 
11 810, include full integration. 

When it comes from Scottsdale 
Systems, it's ready to work for you. 

Horizon II 32K DO . . . . . . . . . . . . . . .  '2399 
Horizon II 32 K Quad . . . . . . . . • . . . .  '2799 
CCS 1 6K RAM . . . . . . . . . . . . .  : . . .  '259 
SOROC IQ- 1 20 . . . . . . . . . . . . . . . . .  '749 
T� I O Basic . . . . . . . . . . . . . . . . . . . .  ' 1 589 
NEC -551 0 wttraaor . . . . . . . . . . . . .  '2799 
NEC-5520 wttraaor . . . . . . . . . . . . .  '3099 

jNEC's include ribbon, thimble) 

. . . . . -... . .. . . . . . ' � . . " -- ' . � . .. . . . . " . . ' .  <' . .. .. .. . .. . 

ATARI 
ax> 1 798* (w/ 1 6K RAMI) 

n-99/4* 
w/monitor '879 
w/o monitor 1736 

400 '449* 

SEPTEMBER SPECIALS 
Mattei /ntellivision • . . . . . . . . . . . . . . . . . . . . . . . .  '249 
Commodore jail products)" . . . . . . . . . • . . . . .  I 0% ott 
Heath-89 j48K w/2 S I O's) . . . . . . . . • . . . . . . . . . .  '2399 
Altos ACS 8000-5 . . . . . . . . . . . . . . • . • . • . . . . . .  '5449 
Compri'1t GP jTRS-80. Apple) . . . . . . . • . • . • . . . . .  '5 1 9  
Comprim Serial . . . . . . . . . . . . . . • . . . . • . • . . . . .  '549 
Okidata Microline 80 . . . . . . . . . . . . . . . . . . . . . . .  '599 
Tractors jw/M80 purchase) . . . . • . • . • . . . . • . . . . .  'I 00 
Centronics 737-P . . . . . . . . . . . • . • . . . . • . • . . . . .  '829 
MP1 88T . . . . . . . . . . . . . . . . . . . . . . • .  , . • . . . . . .  '675 
Anadex DP-9500 . . . . . . . . . . . . . . . . . . . . . . . . .  ' 1 499 
Perkin Elmer Bantam . . . . . . . . . . . . . . . . • . . . . . .  '744 
Televideo 920-C . . . . . . . . . . . . . . . . . . • . . . . . . . .  '833 
• Accessories sold only w/systems 

Prices subjea to change 
Arizona residents add 5%. Charge cards add 2%. 

SC01TSDALE 
SYSTEMS 

6730 E. McDowell Road • Suite 1 03 
Scottsdale, AZ 85257 

OPEN 6 TO 6 PM • M.-SAT. ::E: (60ZJ 941-5856 81 

Photo i: Detailed photograph of the disassembled Speak & Spell. The main circuit 
board is shown in the same position as in figure 2; the board in the upper left-hand cor
ner is the power supply. The black box at bottom center is one of the two keyboard 
assemblies. 

• • • O U T P U T  TO S P EAKER TRAN S FOR MER 

CON N E C T I O N S  
T O  L E F T  H A L F  
O F  KEY BOARD 
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L3 
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S U P P L Y  
BOARD 

SOU N D  GENERATOR 
T M C 0 28 1 N L  

....- KEYBOARD A T T A C H M E N T  

L7 

LB 

8 C HARACTER D I SPLAY 

PRO C E S S O R  
T M C 0 27 1 N L  

U N K N OWN # 1  
( H I G H - D EN S I T Y  
REA D - ON L Y  M E M ORY ) 
T M C 0 3 5 1  N L  

U N K N O W N  # 2 
( H I G H - D E N S IT Y  
REA D - ON L Y  M E M ORY \ 
T M C 0 352 N L  

CO N N E C T I O N S  
T O  R I G H T  HALF 
OF KEYBOA R D  

R l  

R 2  

R3 

R 4  

R 5 

R 6  

R 7 
KEYBOA R D  ATTA C H M E N T____. 

i 
S O C K E T  F O R  
PL U G - I N MODULE 

I 

\ 

R S  0 
SPEED 
POTENTIOM E T E R  

( C LOCK C O N T R O L )  9 

Figure 2: Layout of the Speak & Spell main circuit board, v iewed from the front of the 
toy. 



The new microcomputer 
FORTRAN yeu'll be 

proud to take anywhere. 
Microcomputer users l i ke you want 
the best of al l worlds. A single 
development and run-time system 
that can support FORTRAN on 
hundreds of thousands of systems 
. . .  a standard FORTRAN that is 
available immediately for whatever 
micro you have . . .  plus the power, 
portabi l ity and completeness of the 
UCSD

™ 

System. Impossible? It 
was unti l now. Unti l SofTech M icro
systems introduced FORTRAN-77, 
a major extension to the UCSD 
System. 

market your appl ications to the 
broadest range of microcomputers 
possible. 
Since UCSD Pascal and our new 

FORTRAN-77 are fu l ly compatible, 
you can write appl ications that use 
the advantages of each language. 
For instance, you can uti l ize power
ful Pascal subroutines for data 
display and graphics and FORTRAN 
subrouti nes for numerical calcu
lations. And, because our system is 
modular, you can start now with 

Pascal or FORTRAN 
and add additional 
language com
pi lers when you 
are ready. 

runtime package that includes an 
operat ing system, screen editor, fi le 
handler, macro assemblers, l inker, 
P-code i nterpreter, the language 
compi ler of your choice, and fu l l  
documentation. 
Whether you run UCSD Pascal or 

our new FORTRAN-77 on whatever 
microcomputer you have, you' l l join 
the more than 10,000 satisfied UCSD 
System software users worldwide. 
Cal l or write for more information; 

Master Charge or Visa orders 
accepted. �(Q)csv��D=O 
miCROSiw'STems 

Power. . .  R SUBSIOIRRY OF SOFTECI-f 

ANs1 •77 
9494 B lack Mountai n Road, San 

FORTRAN 
Diego, CA 92126. (714) 578-6105. 
�����Yo���;�h�w�--� FORTRAN-

77 is the 
newest ANSI 

standard lan
guage for engineer
ing and scientific 
appl ications, with .e powerful new .... ..tO.' features included L1t.'r for more rapid devel-

'-�'' opment of rel iable soft--,v ware. Support for structured � programming and improved e..\� character types are just a few of the 
&.....t.� FORTRAN-77 features designed 

ft �.., to increase your productivity. 1e.Y And, since most FORTRAN-66 ·�\..� Portability, programs can be run with l ittle or V completeness · · · no change, you can take advantage 
_ the UCSD System of the FORTRAN appl ications 

FORTRAN-77 appl ications programs that already exist. 
are as portable as UCSD Pascal

™ 

applications. This is because the 
UCSD System runs on most all major 
micros . . .  giving you the freedom 
to choose the hardware best suited 
to your needs . . .  and the abi I ity to 

Circle 54 on i n q u i ry card. 

Solution . . .  the complete 
UCSD System 
For all the tools and support you' l l 
ever need, order the UCSD System. 
Get a complete development and. 

System Software. Use it on microcom
puters with CP/M, or on any system using 
a Z-80, 8080/8085, LSI -1 1 �  6502, 6800, 
6809, or 9900 microprocessor. 

D Send me the Complete set 
of UCSD System documentation 
including the FORTRAN and 
Pascal languages. My check or 
money order for $50 is enclosed. $50 

D Send me more i nformation about the 
UCSD System with FORTRAN 

D Send me more information about the 
UCSD System with Pascal 

D Send me more i nformation about the 
UCSD System with both FORTRAN 
and Pascal 

D Send me Distributor i nformation 

Name ____________________ __ 
Company __________________ _ 

Address _________ _ 

City/State/Zip _______ __ 
Telephone __________________ _ 
Massachusetts and California residents add �����e_:_a�s_::':_ _ _ _ _  _£�1�j?�Ol.J 

CP/ M '" is a registered trademark of Digital 
Research Corporation. LS I -1 1  is a registered trade
mark of Digital Equipment. UCSD Pascal and UCSD 
are registered trademarks of The Regents of the 
U niversity of California. 
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C OMPLEX  SOUND  GENERATOR 

ENVELO PE S E LECT I ( I NPUT)  ENVELOPE SELECT 2 ( I N PU T !  

GROUND  

EXTERNAL  N O I S E  CLOCK  ( I N P.l 

N O I SE CLOCK RES ISTOR  ( l NP.l 

N O I SE F I LTER CONTROL RES ISTOR ( I N P. l  

NO ISE  F I LTER  CONTROL CAPAC ITOR  ( INP . l  

DECAY CONTROL RES ISTOR ( IN�. )  

AT T A C K / D ECAY T I M I NG CAPAC ITOR ( INP. l  

SYSTEM ENA B L E  ( I NP.l 

M IXER  S ELECT C ( I  NP. ) 

M I XER SELECT  A ( I N P. l  

M IXER  SE LECT B ( I N P. l  

ONE -SHOT CONTROL R E S ISTOR ( I N P. ) 

ONE-SHOT C ONTR O L  CA PAC I TOR ( I N P. l  

VCO  SELECT ( INP . l  

ATTACK  C ONTROL RES ISTOR ( I NP. l  

A M PL ITUDE  C ONTROL R ES I STO R ( I NP. l  

SUPER LOW FREQ UENCY OSC. CONTROL CAP. ( I N P . l  

SUPER LOW FREQUENCY OSC. CONTROL RES. ( I  NP.l 

P ITCH CONTROL ( I NP. l  

V C O  CONTROL R E S I STOR ( I N P. l  

VCO CONTROL CAPA C I TOR ( I N P. l  

EXTERNAL  VCO CONTROL ( I N P.l  

V REG. 

FEED B ACK  R ES ISTOR ( I NP. l  

A U D I O  O U T P U T 

vee 

Figure 3: Pin assignments for the SN76477N complex-sound generator. It  is suspected that this well-known device is marked 
TMC0271NL in the Speak & Spell. The pins marked with asterisks are in a logical /ow state unless they are pulled up by an external 
voltage. 

Pin # of Con nected To 

Behavior TMC0271 N L  P i n  Device # I nformal 
Name 

steady pattern when 
letters are pronounced, 22 4 TMC0351 N L  Unknown # 
variable pattern for 
al l  words 25 1 1  TMC0271 N L  Processor 

27 1 4  TMC0271 N L  Processor 

variable pattern for 
al l  speech 26 6 TMC035 1 N L U nknown 

#1 
28 36 TMC027 1 N L Processor 

Table 1: Experimental behavior of selected logic lines coming from the 
TMC0271NL device on Speak & Spell circuit board. 

Text continued from page 76: 

while figure 2 shows the location of 
these wires in the toy. Each line must 
be released before the processor will 
accept another input command. 

Returning to the operation of the 
device, the 40-pin circuit is undoubt
edly a processor. There are two inte
grated circuits which I have labeled as 
high-density read-only memory 
(however, this is only a guess) .  They 
contain the information for the 230 
spoken words ;  the processor 
(TMC0271NL) appears to contain the 
spoken letters and a few brief words. 
Of the forty pins on the processor, 
five are input lines from the switches, 
seven are pulsed output lines to the 
switches, fifteen or more are output 
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lines to the display, and three are out
put lines to the sound generator. 
Three of the lines that go to the 
display are part of the five lines that 
connect the processor to unknown 
circuit #1 (mentioned above as 
possibly being a high-density read
only memory).  If the unknown cir
cuits are memory devices, the in
dividual byte locations are not ad
dressed by the processor (there is an 
insufficient number of interconnect
ing lines for that purpose), but are 
possibly left to be sequenced by a 
clock and stopped by processor con
trol. 

I am reasonably certain that the 
sound is generated by a complex 
sound generator, SN76477N. This 

circuit is controlled by numerous 
resistor-capacitor combinations and 
seven digital-control lines. (See figure 
3 and table 1 . )  If this device is the chip 
marked TMC0271NL in the Speak & 
Spell, then it is two of the seven con
trol lines (pins 1 and 9) that are tied to 
ground all of the time. Five of the 
lines have varying signals, though 
three of these maintain a constant 
pattern when letters are being pro
nounced. The narrowest spike in a 
pulse train that is connected to a con
trol line is 0 .1  ms long. With a 
230-word vocabulary, there is a con
trolled speech time of well over 100 
seconds. Five lines multiplied by 100 
seconds multiplied by 10,000 pulses 
per second yields 5,000,000 bits of in
formation stored somewhere in the 
Speak & Spell -providing one 
assumes that each word is composed 
of individually stored pulses. There 
are probably subroutines that cause 
the production of phonetic elements. 
I can see no way to access these 
phonetic elements, because they seem 
to be internal and not directly ad
dressable by normal address lines. 
Someone with more memory than I 
have (1 K bytes of user memory) 
could monitor the control lines on the 
sound generator (see figure 3) and 
perhaps determine the phonetic 
makeup of individual sounds. 

If you don't mind listening to your 
computer spell everything, give it a 
voice and let it speak. • 



. . :NEWt, C";/M H�NDBOOK 
· '  MAKES CP/M EASY AS ABC 

,... CP/M-the industry standard in operating ------- - systems: now Sybex makes it easy as ABC 
with a new step-by-step guide: THE CP/ M ®  
HANDBOOK (with MP/Mtm) . 

Gain a clear understanding of CP/M's 
basic operation, learn how to use the editor 
and assembler, then explore all versions of 
CP/M, including CDOS and multi-user MP/M. 

Numerous sample programs, practical 
operating hints and handy reference tables 
make the CP/M HANDBOOK a must for 
anyone-from beginner to experienced 
programmer. 

For sophisticated editing or simple 
copying, the new CP/M HANDBOOK gives 
you a hand-and makes CP/M easy as ABC. 

By Rodnay Zaks, 250 pp., Ref. C300, $13.95 
CP/M® and MP /M tm are trademarks of Dioital Research 
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Dept. B9 
2344 Sixth St. 

Berkeley, CA. 

94710 
AVAILABLE AT BOOKSTORES 
AND COMPUTER SHOPS 
EVERYWH ERE 

f;;A�o7'7v;; 2;: ;:h;,: B:;;e�. �9� o- I 
I Send me _ copy(s) of The CP/M Handbook @ $13.95 I 
I Name•------------- 1 1 Company I 
I Address ____________ _ 

City· ________ State __ Zip __ l 
I Amount enclosed D UPS D 4th class I 
I Charoe my 0 Visa D Master Charge D Am. Ex. I 

TO ORDER: 1 Card number ----------- 1 
By Phone: (415) 848-8233, VIsa, MC, Am Ex I Expiration date 1 By Malt: Indicate quantity. Prepayment required 

Shipping: SL50 per book (UPS) or 75¢ (41h Class) I Signature ------------- , 
Tax: In California please add tax D Send me your free catalog C30089 I I 

I I 



Penny Pincher' s Joystick 
Interface 

One o f  the more entertaining input 
devices that can be operated by a 
human hand is the joystick. Physi
cally, the device consists of a lever 
that moves in two dimensions. The 
lever operates two potentiometers, 
which translate the position of the 
lever into two analog resistance 
values. A joystick hardware inter
face, in conjunction with the ap
propriate software, can convert the 
resistance values into corresponding 
binary integer values. These integers 
can be used to move a cursor, alter 
music, or control a robot, along with 
a myriad of other applications. 

There are several ways to interface 
a joystick to your computer. Each 
scheme has its advantages and disad
vantages. The particular method I 
have chosen has the advantages of be
ing inexpensive, easy to build, easy to 
understand, and of requiring a 
minimum of input/ output (I!O) pro
gramming. 

The disadvantages? This method is 
slower than some other interfaces I 
have seen, uses more software than 
do the expensive hardware-intensive 
schemes, and is less precise than some 
of the more elaborate circuit concoc
tions. 

Operating Theory 
The key to my "penny pincher's" 
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Steven Wexler 
1634 Buck Hill Dr 

Huntingdon Valley PA 19006 

joystick interface is the 556 dual timer 
configured as two monostable multi
vibrators or one-shots, as shown in 
figure 1. In English, this means that if 
you trigger the one-shot, its output 
will go high for a predetermined in
terval, after which the output will 
return to its normal low state. 

By using a joystick potentiometer 
as a timing resistor, the duration of 
one output pulse will be proportional 
to the position, in one dimension, of 
the joystick lever. Software is used to 
convert the pulse duration into a 
binary value. Duplicating the circuit 
for the second timer, the other joy
stick potentiometer will yield a dif
ferent output-pulse duration and 
binary value for the other dimension. 
Remember, joysticks operate in two 
or more dimensions. 

Joystick Interface Circuit 
Careful study of figure 1 will reveal 

a most curious aspect of the interface. 
The trigger and reset lines for each 
circuit are all tied to a common pro
cessor output line. This certainly 
saves output lines, but how can you 
trigger and reset simultaneously? An 
explanation of the trigger re
quirements for the timer circuits 
should help to clear up this anomaly. 

Normally, the timer will start to 
output a pulse on the high-to-low 

transition (ie: negative-going edge) of 
the input trigger signal .  For the device 
to work properly, it is necessary to 
return the trigger input to its normal 
high state before the timed-output 
pulse returns low. In other words, 
before the device times out, the trig
ger input must go high. 

If the timer receives a trigger signal 
in the middle of an output pulse, the 
signal is ignored. The obvious conclu
sion is that we must either trigger 
each of the 556 timers independently, 
or we must reset the second timer 
before it is triggered. Otherwise, how 
are we to avoid attempting to trigger 
the second timer before it has timed 
out from the initial signal? Tying the 
resets and triggers to a common 
computer-output line avoids the tim
ing pitfall, while simplifying both 
hardware and software. 

When the computer-output line 
goes low, the timing function is reset 
and the device returns to its initial 
state . As the processor-output line 
returns high (ie: positive-going edge), 
the circuit is reset before it is trig
gered; this allows the timing pulse to 
begin normally. The I/0 line used to 
reset and trigger the 556 can also be 
used to reset and trigger additional 
joysticks. How's that for efficiency! I 
have not included the values of the 
timing capacitors and potentiometers 



For years many small business system buyers 
thought that in order to get " real" performance 
and enough storage to be a " real" busi ness system 
they would h ave to sacrifice the fam i ly jewels. 

But w i th the i ntroduction of the S moke S ignal 
Chieftain seri es office computers a lot of people's 
minds h ave been changed. 

B ecause we designed the h i gh ly reliable 
C hi eftai n small busi ness system w i th the most 
innovative comb i n ation 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 m i l l ion 
characters w i th S moke S i gn al s's new double den
sity controller. For larger concerns, there's a 20M 
byte hard disk avai l able.  

At a time when other small com puter manu
factu rers tell you "you're on your own", S moke 
S ignal offers an abundance of easy-to-use software 
programs such as order entry, i nventory control, 

accounts receivable,  i nvoi ce entry, payroll ,  word 
processing and much, much more. There's BASIC,  
COBOL and F O RTRAN - even a mu lti-user BOS 
( Business Operati ng System )  that allows for 
numerous users s i multaneously. 

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

So call  (213) 889-9340 
for your nearest autho
ri zed S moke S i gn al dealer - he'll be glad to 
demonstrate the C h i eftai n's h i gh rel iabi l ity and 
ease of operation. For dealers on ly, c i rcle 57 

Al l  other inqu iries, c i rcle 56 

SMDIB SIBNIL - BBDIDmTINB 
31 336 Via Colinas. Westlake V i l lage, California 9136 1 .  (213) 889-9340 



TO PRO CESSOR 
INPUT L INE  "A" 

T R I GGER  F ROM PROCESSOR 
OUTPUT STROBE 

+ 5 V 

J K  J K  

4 6 
RESET TR IGGER 

5 O UTPUT 

T O  P R O C E SSOR 
I N PU T  L I N E  "B" g OUTPUT 

N umber 

IC1 

Type 

556 

+ 5  v 

1 4  

G N D  

7 

CONTROL 
VOLTAGE 1 

T I M I N G  
CAPA C I TO R  
A 

) I  l 
1 0  8 

RESET TR IGGER 

D I SCHARGE h THRESHOLD 

;,. ����11-fi�METER  I C  1 + 5  
556  

A i 14 

v f" "''' ;,t J OYST ICK  
..< POTENT I O M E TER  

B 

D ISCHARGE 1 3 

u THRESHOLD 

-::- T I M I N G  

CONTROL I �A PA C I T O R  

VOLT AGE _r 
Figure 1: The key to the penny pincher's joystick interface is the 556 dual timer, configured as two monostable multivibrators. The in
terval of each output pulse is determined by the joystick resistance, in conjunction with a user-selected timing capacitor. 

FINALLY! O N E  ASSEMBLER - A·C·T™ BY 

SORCIM - LETS YOU ASSEMBLE CODE 

FOR 6502, 6800, 8080, 8085,  AND Z80 
tttttt:o::{{{:l::: CPUS . . . FOR ONLY 

In use for two years by Sorcim to facilitate program development, the A.C.T. 
{Assembly Code Translator) "universal" cross-assembler supports all 5 major 
processors and is now available to the public. Get out of writing hex and 
toggling switches; A.C.T. gives you efficient programming as well as the 
capability to develop code for one processor on a machine using a different 

r. Running under CP/M* 1 .4X or 2.X, A.C.T. features: 

e Assembly speed greater than 1000 lines/min 
8 Complete cross reference 
e Support for data type hex, octal, or binary (Intel or Motorola format) 
e Supports macros 
e Comprehensive set of pseudo·ops 
e Absolute assemblies, system text file support, local proc definition (8080/5 & ZBO 

only), code file format (standard Intel hex), and many more special features. 

A.C.T. fits in 24K of RAM (including CP/M), comes complete with manual and lt::::t::{{::l sample programs, and is shipped on -a single-sided, single density, soft-sectored 1}: :::;:::;::}}1 1}:::::;:=:: ::::;:::;:1 CP/M compatible 8" diskette. Want to know more about A.C.T.'s many talents? llt::tt::tt:l 
The manual is available separately for $ 1 5 .  

PO Box 32505 
SAN JOSE , CA 95152 
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::· ·. 
to order: We accept UPS COD, 

VISA , personal checks, and certified checks. 
nians add sales tax. Add 510 outside USA. 

ALSO AVAILABLE FROM SORCIM FOR 
$1 75: PASCAL/M'M, THE LOW-COST/
HIGH PERFORMANCE LANGUAGE FOR 
All Z80/8080/8085 COMPUTERS. 
·CP/M is a trademark of Digital Research 

A.C. T. and PASCAUM are tr.1demarks of Sorcim. 
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in -figure 1; these values depend on 
software, processor speed, and per
sonal preference. 

Software 
The software needed for the penny 

pincher's interface is very straight
forward. The 556 timers are triggered 
by setting the proper computer
output line first low, then high. After 
this, the processor should enter a 
tight, time-efficient counting loop 
until one circuit times out. The soft
ware should immediately store the 
count and then start the process over 
for the next timer. It is recommended 
that you disable interrupts during the 
counting process; otherwise an inac
curate count may occur. 

Listing 1 presents the joystick
driving software for my KIM-1 com
puter (6502 p'rocessor). The program 
assumes that the reset/ trigger line is 
tied to the KIM-1 I/0 line Bi.  The 
timer's outputs are tied to B2 and B3; 
a second joystick may be tied to lines 
B4 and B5 . 

Utilizing consecutive I/0 lines in 
this manner allows for efficient l/0 
line polling by merely shifting an l/0 
mask. Figure 2 is a flowchart of the 



I 
Videoprint is the convenient 
economical means of 
obtaining distortion-free line 
or continuous tone hardcopy 
from raster line computer 
graphics displays in full, 
brilliant color. The entire 
system is self contained in the 
convenient desk-top unit 
shown above. 

Videoprints eliminate such 
off-the-screen photography 
problems as barrel distortion, 
color de-saturation and loss of 
color fidelity. Videoprints also 
minimize the effects of raster 
lines and video noise . 

Videoprints are instantly 
produced with Polaroid® 
SX-70 or Polacolor 4" x 5" 
films , as well as with conven
tional color negative or 35 mm 
slide transparency films, offer
ing you a range of handy sizes. 
The pictures can be made by 
untrained personnel at the 
push of a button. 

Circle 59 on i nqu iry card. 

If you've ever wanted to 
distribute copies of computer 
graphics or TV video stills or 
file them in your permanent 
records, or send them through 
the mail or project them as 
slides, you need Videoprint. 

If you've ever wanted to 
document alternatives in an 
interactive graphics process, 
or monitor periodic events 
without 24-hour observation, 
you need Videoprint. 

In fact, if you use computer 
graphics in any form, you 
really need Videoprint. Find 
out all about this exciting new 
tool. Write or call us today. 

• 
D!M 

The Videoprint People. 
Image Resource Corporation 
2260 l(,wnsgare Road, Westlake Village, CA 9\361  
(805)  496-33 1 7  

" Polaroid:' " Polacolor" a n d  "SX-70" are reg istered 
trademarks of the Polaroid Corporation. 



J O Y  

I N I T IA L I Z E  
F O R  
I J O Y S T I C K  

Y E S  

Y E S  

I N I T I A L I Z E  
1 / 0  P O RTS, 
T I M E R  P O I NTER 

S A V E  
I N T E R R U P T  
D I S A B L E  
STA T U S  

I N IT I A L I Z E  
C O U N T E R  
T O  Z E R O  

R ESET A N D  
T R I G G E R  
T I M E R S  

U PDATE 
T I M E R  
POl N T E R  

R E S T O R E  
I N T E R R U P T  
D I SA B L E  
S T A T U S  

I N I T I A.L I Z E  
F O R  
2 J OYST I C K S  

Figure 2: The joystick-driving software 
consists mainly .of a counting loop; this 
determines the stick position by timing the 
output pulse interval. High resolution can 
be attained by using a fast counting loop. 
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Listing 1: The software used on the author's KIM-1 system resets the interface timers 
with a low logic state on l/0 line Bl . When the same line goes h igh, the timers are 
retriggered. This technique, using only one output line, contributes to the simplicity 
of the hardware. 

POT = $1 7E3 
POT + !  = $17E4 
POT + 2  = $1 7E5 
POT + 3  = $17E6 
PBD2 = $1 702 
PBDD2 = $ 1703 

85 10 A2 0 1  JOY LDX # I  
851 2  D O  0 1  BNE HOP 
85 14 A2 03 JOY2 LDX #3 
85 1 6  A 9  02 HOP LDA #2 
851 8  8 D  03 1 7  STA PBDD2 
85 1 B  08 PHP 
85 1C 78 SEI 
851 D  OA LP ASL 
851 E  A O  00 LDY #0 
8520 8C 02 17 STY PBD2 
8523 AO 02 LDY #2 
8525 8C 02 1 7  STY PBD2 
8528 AO FF LDY #FF 
852A CA LPI INY 
852B 2C 02 1 7  BIT PBD2 
852E DO FA BNE LP I 
8530 48 PHA 
8531 98 TYA 
8532 9D E3 1 7  STA POT,X 
8535 68 PLA 
8536 CA DEX 
8537 1 0  E4 BPL LP 
8539 28 PLP 
853A 60 RTS 

program. Remember to keep the 
counting loop as efficient as possible. 

Calibration 
The count we obtain from the in

terface is equivalent to the duration 
of the timing pulse divided by the 
processing time required by the com
puter to execute one counting loop. 
My 6502 system, running at a clock 
frequency of 1 MHz, will execute the 
counting loop in listing 1 (hexa
decimal 852A thru 852E) in 9 p,s. I t  
stands to  reason that if you want a 
joystick to read from 0 to 100 on this 
machine, you would choose a poten
tiometer and capacitor that would set 
the maximum duration of the timing 
pulse to 909 p,s (101 X 9 p,s). 

The following formula is used to 
derive the value of the timing 
capacitor: 

C = pulse �uration 
1 .1 X R  

where C is in farads, duration is in 
seconds, and R is in ohms. Assuming 

POT 1 ,  Y AXIS 
POT I ,  X AXIS 
POT 2, Y AXIS 
POT 2, X AXIS 
PORT B DATA REGISTER 
PORT B DIRECTION REGISTER 

ENTRY FOR ONE JOYSTICK. 
FORCED JUMP. 
ENTRY FOR TWO JOYSTICKS. 
INITIALIZE TIMER POINTER. 
SET LINE B 1  FOR OUTPUT, REST INPUT. 
SAVE INTERRUPT STATUS. 
DISABLE INTERRUPT. 
UPDATE TIMER POINTER. 
TRIGGER TIMER VIA 
LOW TO 
HIGH TRANSITION 
OF LINE B l .  
INITIALIZE COUNTER. 
UPDATE COUNT. 
TEST TIMING PULSE. 
IF HIGH , CONTINUE COUNT. 

SAVE COUNT. 

· MORE TIMERS? 
NO, RESTORE INTERRUPT STATUS. 

a joystick with 100 k-ohm poten
tiometers, a 0.0083 p,F capacitor is 
needed to produce a 909 p,s timing 
pulse. Since the actual value of most 
capacitors is not precisely known, i t  
may be desirable to trim the maxi
mum timer intervals . This can be 
done by placing extremely small
value capacitors in parallel with the 
main timing capacitor of the circuit 
that has the smaller maximum pulse 
of the two. Silver mica capacitors 
should work well here. 

Construction 
The circuit is quite simple and 

compact .  With point-to-point wir
ing, several joystick interfaces can be 
constructed on a small circuit card. 
Placement of components is not 
critical. Each interface should draw 
less than 40 rnA from a + 5 V supply . 
Surplus joysticks can be purchased 
for about $4, while the 556 timer 
costs less than $1; so, for about $6 
and one night's work, you can add 
this j oystick interface to your 
system. •  



vs 
I B M/37.0 users h ave VSAM ( V i rtual Storage Access M ethod)  to p rovide 

fast , f lex i b l e  keyed-access to the i r  data. Now KRAM ( Keyed Random Access 

M ethod ) ,  f ro m  U n ited Software of America, g i ves APPLE users the same 
f lex i b i l i ty , su bstantial l y  i ncreasi n g  the p rocess i n g  power of  t h e  APPLE . 

U n t i l  K RA M ,  the o n l y  "random access" capab i l ity i n  t h e  APPLE consisted 
of a crude form of "relat ive reco rd" processi n g .  W h i l e  t h i s  is u s ab l e  for very 
s i m p le a p p l icat ions,  i t  fa l ls far short of the n eeds of today's bus i ness & 
ana lyt ical  a p p l i cations. Us ing KRAM, records may be p rocessed by a " key" 
val ue,  w h i c h  m ay consist of any k i n d  of data: n u m bers, l etters, special  
characters, etc.  Even APPLE's long-awaited DOS 3.3 d oesn't h ave anyt h i ng 
l i ke t h i s ! !  

J ust com pare: Consider a n  e m p l oyee f i l e  i n  a Payro l l  a p p l icat ion :  

F U N C T I O N  

R etr ieve b y  Social  Sec. # 

R etrieve by Last Name 

Dynam ic record a l l ocation 
D y n a m i c  co m p ression 

APPLE'S 
DOS 3.3 

RANDOM 
A C C ESS KRAM 

NO YES 

NO YES 

NO Y ES 

N O  Y ES 

N O  YES 

NO YES 

NO YES 

FEAT U R ES 

R elative record i s  l i m ited 
to 7 d i g i t  #'s; 

KRAM keys up to 48 bytes! 
R el at ive record can n ot 

f i l e  a l phabet i ca l l y  
R elative record cannot 

e rase records 
KRAM f i l es g row as needed 
KRAM recaptu res s pace when 

records are deleted 
KRAM can keep 5 f i l es o pen 

s i m u ltaneo us ly  
I t's obv ious 

As you can see, KRAM now atta i ns levels of soph ist ication o n  the APPLE 

t hat r iva l  t h ose of IBM mainframes . . .  So w h y  let the I BM users h ave a l l  the  

power? Power  u p  your  APPLE with KRAM ! 

KRAM R E L EASE 2.0 F U N CTIONS: 
• Create/Open a dataset 
• Put record by key 
• A dd & Delete records by key 
• Get any record by Full or 

Partial key in .4 sec. 

(.2 sec. with Corvus Disk) 

• Supports m ultiple disks 
• Read next or previous record 
• Dynamic space alloca tion 
• Dynamic space reclama tion 
• Dynamic index compression 
• Never needs reorganization 

An 80 page man ual fu l l y  documents KRAM 2.0 fu nct ions and i l l ustrates 
with  p ro g ra m m i n g  sam p l es. KRAM architect u re is f u l l y  e x p l a i ned and a sample 
mai l i ng l ist a p p l i cation p rogram is i nc luded.  

APPLE & PET Requirements: 
KRAM is desig ned to work with both APP LE's D i s k  I I  and C o rvus Systems 

10  M eg abyte Winchester D isk ,  and C o m modore's 2040, 3040 , and 8050 D isk  
u n its. KRAM 2.0 req u i res 32K/48K APPLE with I nteger Basic i n  ROM 
(compat i b l e  w ith APPLESOFT) and at  least one d i s k  d rive. KRAM works on any 
40/80 co l u m n  1 6 K/32K PET. 

= =-=- ..= UNITED i.;'V.=u g�FTWARE 
750 3RD Avenue. 
New York NY 100 1 7  (212) 682-0347 

AMERICA 
Telex 640055 

$99.95 
Look for the RED- WHITE-B L UE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 

DEALER INQUIRIES INVITED 



Biological ly based parad igms provide 
insig hts i nto art if icial  i ntel l igence. 

As researchers begin to 
unravel the mysteries of 
the brain's chemical ,  elec· 
trical and synaptic cir· 
cuitry their f indings are 
becoming immediately ap· 
pl icable to advances in 
robotic behavior and com· 
puter design. Ernest W 
Kent, a computerist and 

. professor of both physio· 
logical psychology and 
psychopharmacology, 
dissects the brain to 
create biologically based 
paradigms providing new 
insights into computer 
design and arti ficial 
intel l igence. 

Professor Kent has 
written one of those rare 
and important works that 
transcends previously 
perceived discipl inary 

boundaries. The ever· 
increasing relationship 
between man and 
machines is freshly ex· 
amined; a relationship, 
Professor Kent concludes, 

by Ernest Kent 

that more and more is be· 
ing modeled after man's 
own neurological self 
image. 11J 1 lJf 
This and other BYTE/McGraw-Hi l l  II] ... 
books are available from BYTE 11J [] n1• J ll' 
BOOKS or your to cal computer store. II) l •  r • � 



HOBS is an extended h ierarchal data base system 
oHering 
• fixed length records 
• f i le-level read/write protection 
• one-to-many set relationsh i ps 

MOBS is a fu l l  network d ata base system offered 
as an upgrade from H D B S  . . .  or it may be ideal as 
you r  i n itial system . Unique and versatile, it adds 
these features: 
• fu l l  network C O DASYL-oriented data structu res 
• variable length records 
• m ultiple levels of read/write protection 
• one-to-one, many-to-one, and m any-to-m any sets 
• non-redundancy of data, easy u pdating 
• occurrences of a record type may own other 

occurrences of the same type 
• a  single set may have m ult ip le owner and member 

record types 
�-----------------� 

M OBS-DRS. As an add-on to M O BS, the DRS 
system offers extraordinary f lex ib i l ity in data base 
restructuring to meet new n eeds. 
• I tem, record, and set types can be added, deleted, 

or renamed i n  a n  existing data base as well as 
other data base c haracteristics. You can redesign 
the data base after i t  is a l ready on-l ine!  

M O BS-RTL. As a n  add-on to M OBS, the RTL 
(Recovery Transaction. Logg i n g )  logs al l  data base 
transactions, so that in the event of a system 
fai l u re ,  the data base can be recovered with 
m i n i mal loss of information.  
• The recovery processor pe rmits selective 

reload ing of the data base from the transaction 
f i le. Users can log messages, i n d icate complex 
transaction seq u ences, and effect selective 
control over the recovery p rocess. 

M O BS-Q RS. An i nteractive Report
Writer/Query-System for H D BS/M D BS data bases. 
Featu res . . .  
• may be c ustomized for non-teGh n i cal users 
• complex retrieval conditions may be specified 
• detailed reports can be qu ickly generated 
• w i ldcard and "match-one" string specifications 

included 

H OBS and M OBS Packages I nclude: 
• DOL data definition language analyzer/editor 
• 26D-page users manual 
• OMS data management routines callable from 

host language 
• Sample appl ication p rogram and D O L  files 
• Relocator to re-org all routines 
• System specific manual for br inging u p  o u r  

software 

I 1� --��� 
A PRIMtR ON 

MANAGEMENT SYSTEMS 

---

Circle 60 on inqu iry card. 

Coming soon: M ulti-User Versions 
of M OBS, and a 28000 Version. 

54-page "primer" on data base 
systems for micro-computers -
only $1 0.00 per copy. 

Both HOBS an d  MOBS Systems . . . 
• Ru n  under . . .  

CP/M with M ic rosoft BAS I Cs, FORTRAN or 
COBOL; I nterSystem PASCAL!Z; Sorc i m  
PASCAL!M; M icro Focus C I S  COBOL;  
Dig ita l  Research PL/1 

MVT/FA M O S  with BASI C  
OASIS with BASIC 
TRSDOS and N EWDOS (Models I and I I )  with 

Disk BAS I C  
North Star D O S  with N o rth Star BASI C  
Apple D O S  and A p plesoft BAS I C  
Mach i ne Language I nterface ava i lable o n  a l l  

above systems. 
• Up to 254 record-types definable in the data base; 

each record-type may contain up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

•Names of data items, records, sets, and fi les are 
whol ly user defi nable.  

· 
• Com mands to add,  delete, u pdate, search, and 

traverse the data base. 
• Straightforward use of I SAM-l ike structures. 
• Records can b e  maintained in several sorted 

orders. 
• Written i n  machine language for maxim u m  

execution efficiency a n d  m i nimal  memory usage. 
• I n dependent of types and sizes of d isk d rives. 

S u p port data base spread over several disk d rives 
(max.8) ; disks may be m in i- or ful l-sized floppies 
or h ard d isks. 

• Avai lable versions: Z80 (req u i res approx. 1 8K ) ,  
6502 ( ap p rox. 26K) ,  80{30 (approx. 22K) 
Total memory req u i rement m ust al low for buffer 
areas. 

• 8086 version available. (Call  or write for detai ls 
and prices.) 

Ordering and pricing information: 
(app l i cable to 280, 8080 and 6502 versions):  
HDBS 
MOBS 
DRS 
RTL 
DRS 
HDBS upgrade to MOBS 
MOBS with DRS. 

RTL. and DRS 
HBDS/MDBS Manual 
DRS Manual 
RTL Manual 
DRS Manual 
System Specific 

Manuals (each) 

s 300.00 
900.00 
300.00 
300.00 
300.00 
650.00 

1 500.00 
35.00 

5.00 
5.00 
5.00 

5.00 

Within a given operating system. 
add $125.00 for each additional 
language selected. 

For prices outside the U.S. and 
Canada, please ask for price lists. 

Add $2.50 hand I ing fee for non-cash 
order ($5.00 outside U.S.) . 

When orderi ng. specify intended 
use with . . .  

· 
1 . North Star DOS and BASIC 
2. CP/M ·  Microsoft BASIC 4.XX 
3. CP/M ,  Microsoft BASIC 5.XX 
4. CP/M ·  Microsoft BASIC 

Compiler or FORTRAN
SO 

5. CP/M · Microsoft COBOL-80 
6.  CP/M · InterSystem PASCAL/Z 
7.  CP/M ·  Sorcim PASCAL/M 
B. CP/M - Digital Research PL/ 1 
9. CP/M ·  Micro Focus CIS 

COBOL 
10: TRSDOSINEWDOS and TRS 

Disk BASIC (Models I and I I )  
1 1 . Apple DOS and Applesoft BASIC 
12. MVT/FAMOS and BASIC 

· 13. OASIS and OASIS BASIC 
14. Machine Language Programs 

(Specify operating system.) 

Indiana residents add 4%. 

We accept Visa and Master Charge. 

Finally, our software may cost a little more . . .  
but it's worth a lot more in quality and versatility. 

Mt.:r11 
Dutu tiuse 
5ustems. In£. 
Box 248, Lafayette, I ndiana 47902 
31 7-742-7388 or 31 7-448- 1 6 1 6  
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Pascal and the Great Race 

David A Mundie, 104 Oakhurst Cir, Charlottesville VA 22903 

I have some comments on the record maintenance 
techniques described in 'The Great Race and Micro Disk 
Files, " by J J Roehrig (April 1980 BYTE, page 142) .  

Mr Roehrig's initial method took almost a minute just 
to write 120 real variables, so it is little wonder that he 
began looking for a better way. His decision to minimize 
disk transfers by not sorting the records on the disk seems 
eminently sensible . However, his other decision, to read 
and write individual elements of the array instead of 
using a FOR . . .  NEXT loop is lamentable. Surely there is 
something wrong with a language so inefficient that loops 
are prohibitively slow . One wonders what he would have 
done had there been 1000 elements in the array rather 
than twelve. 

Mr Roehrig might consider changing programming 
languages as a solution to his problem. The root of his 
difficulty is that BASIC does not allow for files of arrays 
(or any other structured data type, for that matter) .  In 
Pascal, it would be possible to define SCRATCH as a file 

779 UPPER CASE/lower case 
''Conversion Kit I'' 

Expand the capabil ities of your 779 l ine printer to 
include word processi ng!! Available to all Centronics 
779 /TRS 80 Printer 1 owners is the option of lower 
case and changing slash 0 zero to standard o. No etch 
cuts or soldering needed. Installs in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $1 25.00 
Motor Control "CONVERSION KIT II" 
FOR AU CENTRONICS 779/TRS 80 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 80 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: . r rr-1, 1 . fl @ Uermce Jec no/Otf'ell, Jnc. 

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. 
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of arrays of reals, with twelve reals in each array . 
Writing an array is then accomplished by the simple 
statement PUT(SCRATCH), while reading is done by 
GET(SCRATCH) -no loops, and especially no referenc
ing of each element of the array. 

Listing 1 

PROGRAM RACETEST; 
CONST DUMMYVALUE = 1 . 23456; 
TYPE REALARRAY = ARRAY[ l . . 1 2]  OF REAL; 
VAR I , J :  INTEGER; 

DUMMY: REALARRAY; 
SCRATCH: FILE OF REALARRAY; 

PROCEDURE CLOCK; 
BEGIN 

WRITELN ('CLOCK: ' ) ;  
READLN 

END; 
BEGIN ( *RACETEST-MAIN PROGRAM * )  

FOR I : = 1 TO 1 2  DO 
DUMMY [ ! ]  : = DUMMYVALUE; 

CLOCK; 
REWRITE (SCRATCH, 'SCRATCH');  
FOR I : = I TO I 0 DO 

BEGIN 
SCRATCH ! : = DUMMY; 
PUT (SCRATCH) 

END; 
CLOCK; 
FOR J : = I TO 5 DO 

BEGIN 
RESET (SCRATCH ) ;  
FOR I : = I TO I 0 DO 

BEGIN 
DUMMY : = SCRATCH ! ;  
GET (SCRATCH) 

END; 
END; 

CLOCK; 
CLOSE (SCRATCH) 

END. 

A Pascal program equivalent to his program is given in 
listing 1 .  Because ten arrays of twelve reals do not fill up 
the minimum UCSD Pascal buffer of 512 bytes, for 
benchmarking purposes I actually used an array size of 
120 real variables, then divided the execution times by 
10. This yields a time of about 0 .4  seconds to write ten 
records, compared to Mr Roehrig's minimum of 3 
seconds, or the estimated 20 seconds using loops. 
Reading ten records five times took about 1 second, com
pared to his minimum of 6 seconds. Part of the difference 
may be attributable to hardware (I used a Pascal 
Microengine with double-density 8-inch disks), but I am 
convinced that the difference is largely due to Pascal's 
more rational handling of files. In this case, at least, 
higher-level constructs seem to be not only easier to use, 
but also more efficient than those at a low level. • 

Circle 62 on inqu i ry card . .....,. 



Hard 
fast . . .  

T H E  N E W  M O D E L 1 6  

The new I nd u st r i a l  M i cro Syste m s  M o d e l 1 6  H a rd D i s k  
S u bsystem i s  a " f i xed-remova b l e" h i g h  speed,  bu l k  
storage d e v i c e  provid i n g  f ro m  3 2  mega bytes (32 
m i l l i o n  c h a r a c te rs) t o  96 mega bytes of on-l i n e  storage 
for  t he I n d u s t r i a l  M i c ro Systems· 8000 or  Ser ies  5000 
m i c rocomputer  systems.  The M o d e l  1 6  i n c l u d es a 
cred e n z a  e n c l os u re t h a t  provides a q u i e t, strong a n d  
attra c t i ve p a c k age f o r  o f f i c e  
or  i n d u s t r i a l  a p p l i c a t i o n s  
w h e r e l a r g e  m e m o ry i s  
req u i red .  T h e  M o d e l  1 6  a l so 
i n c l u des a f u l l y bu f f e red 
DMA S-1 00 bus c o n t ro l l e r  for  
fast  a n d  easy i n t e rf ac i ng .  

W I N C H ESTE R 

TEC H N O LOGY W I T H  

B U I LT-I N  B A C K U P  

The Mod e l  1 6  i n c l u d e s  a 1 6  
m e g a b y t e  r e m o v a b l e  
cartr idge a n d  a 1 6, 48, o r  80 

megabyte f i xed m e d i a  t h a t  e m p l oys W i n c hester  3340 
t e c h n o l ogy. F i l es a nd progra m s  may be cop ied 
between t he f ixed m e d i a  and t h e  remova b l e  c a rtr idge 
for fast ,  easy b a c k u p  a n d  a r c h i v a l  s torage.  

FAST ACCESS 

T h e  i n terface between t h e  M o d e l 1 6  h a rd d i s k  a n d  t h e  
I n d u s t r i a l  M i c ro S y s t e m s  
c o m p u te r  i s  p rov ided by the 
H a rd D i s k  C o n t ro l l e r.  T he 
H a rd D i s k  C o n t ro l l e r  u t i l i z es 
D i re c t  M e m ory A c cess ( D MA) 
for f a s t  d a t a  t ra nsfer  w i t h  
m i n i m u m  processor  i n terven
t i o n .  The m a x i m u m  data 
t ra n s f e r  rate i s  1 . 2 m ega bytes 
per s e c o n d  and the control ler  
f u l l y b u ff e rs the data ,  a 
sector  a t  a t i me,  to a n d  from 
t h e  d i s k . �va i lable i n  220 V, 
50 HZ V ersrons 

N ow you don't have to look hard for fast compu ting power. Contact your I ndustr ia l  M i cro S ystems Dealer today. 

INDUSTRIAL. MICRO SYSTEMS -
Marketing 

628 N .  E c k h off,  O ra nge, CA 92668 

(71 4) 978-6966 

M a n u fa Ctu r i ng 
2800 Lock heed Way,  C a rs o n  C i ty, N V  89701 

(702) 883-761 1 



The article "A Power-Line Protection Circuit " by Neil Schneider and 
Bror Erickson !Marcil 1980 BYTE. page 126) generated a great deal of 
correspondence. This included the following criticis111 by Mr 
Newswanger and tl1e ci1·cuit offered by Mr Schafer. 

Protection Circuits 
Donald W Newswanger, Dept o f  Building and Safety, City Hall, 
Rm 485, Los Angeles CA 90012 

I was disappointed to see the articl� "A Power-Line 
Protection Circuit" (March 1980 BYTE, page 126). No 
direct internal connection should ever be made to a hot
chassis transformerless television set. The antenna ter
minals may be safely used with a suitable RF (radio
frequency) modulator, but no attempt should be made to 
connect directly into the video circuit. Transformer
isolated television sets and monitors are readily available 
for this purpose. 

The circuits in both figure 1 and figure 2 of that article 
introduce problems into the building wiring system . The 
use of either circuit will trip a ground-fault circuit 
breaker . Circuit 2 is particularly bad since it directly in
terconnects the ground wire and the neutral during nor
mal operation. The neutral conductor of a two-wire cir-

TRS-80 MOD II  
WORD PROCESSING 

� lUUJ[JJ)Dals\jM 
WORD PROCESSOR 

The best is now even better . . .  
New Features 
N ew Commands 
New Capabilities 
New Manual 

SPECIAL PACKAGE I NCLUDES: 

CP/M'" 

• Wp DaisyTM word processor 
• Mai l  MergeTM mai l ing l ist package 
• 1/0S operat ing system 

fu l l  CP/MTM & COOS 
com patabi l ity o"- · · 

�ro' 
I ncludes o10� 
- Diablo, Spinwriter and -4.o.j 

Qume support c} 
- Printer spool ing �� 

30 CJO - programs 

TM of Digital Research 

96 September 1980 © BYTE Publications Inc Circ le 63 on inqu i ry card. 

cuit carries the same current as the hot  wire of the circui t .  
The interconnection o f  the neutral and ground wire will 
cause part of the normal neutral current from all ap
plicances connected to the circuit to flow through the 
ground wire. The ground wire is intended to provide a 
ground path for appliances and should never be used as a 
current-carrying conductor. These circuits violate the 
provisions of the National Electrical Code and the 
UL! ANSI Standards. 

I have a low-cost personal computer and feel that my 
120 V AC /12 VDC portable television set was a good in
vestment . BYTE should encourage the use of line-isolated 
television sets and monitors and discourage the use of 
makeshift substi tutes . • 

Steven A Schafer, 202 West Dr, Princeton NJ 08540 

The purpose of the ground wire in the standard power 
delivery system is to provide a stable reference and to 
bleed away any small charges caused by leakage currents 
or static. It should n ever be used to supply power to any 
device. A current of more than a few milliamperes in the 
ground line is enough to trigger a ground-fault inter
rupter, if such a device is installed. 

For the same reason, the neutral wire should never be 
connected to the ground wire; even though they are sup
posedly at the same potential, the neutral wire is not 
guaranteed to be at earth-ground, and connecting it to 
the ground wire will often cause a small current to flow. 
For obvious safety reasons, neither the hot nor the 
neutral side of the power line should be connected to any 
exposed conductor. 

The circuit shown in figure 1 is a nearly foolproof way 
to prote'ct  against wiring errors. If a polarity error exists 
between the protected equipment and any other devices 
connected to it, relay 2 and the neon indicator will turn 
on, disabling relay 1 and preventing power from being 
applied to the protected equipment. If there is no error, 
relay 2 �emains off, and depressing the push-button switch 

H ----------<>--

I I R E L AY # 1 

H 

P R OT E CT E D  
EQ U I PM E N T  

Figure 1: Steven Schafer's power-line protection circuit. The line 
marked H is the hot side of the power line; the line marked N is 
the neutral side of the power line. The resistor in series with the 
neon lamp should have a value of 100 k ohms. 
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will latch relay 1 o n  and apply power to the load. The 
only way to defeat the circuit is to hold the push-button 
switch closed while inserting the power plug in the wall 
socket. • 

Making 6502 Indirect 
Subroutine Calls 
Efficient 
Philip K Hooper, 5 Elm St, Northfield VT 05663 

I enjoyed the article "Indirect Addressing for the 6502," 
by Kenneth Skier (January 1980 BYTE, page 118), and I 
would like to suggest some alternative techniques. These 
are based on the observation that once the subroutine of 
interest has finished executing, control may return direct
ly to the original calling program rather than to the in
terim location holding the volatile address of the 
subroutine. Implementing this permits savings in both 
time and storage, as will be shown. 

Approach A involves initially writing hexadecimal 4C 
(the JMP op code) into the first of three read/write 
memory locations, the second and third of which will be 
set dynamically to the actual address of the desired 
subroutine, as in Mr Skier's article . The subroutine will 
then be summoned correctly by a simple JSR to the 
read/write memory location containing the 4C. Return 
will be to the main program. 

Approach B requires no initialization of read/write 
memory, although two consecutive bytes of read/write 
memory must be reserved for use as a pointer. The main 
program does require three additional bytes containing 
hexadecimal 6C (op code for JMP indirect) followed by 
the address, low byte first, of the read/write memory 
location reserved for the pointer. In use, the pointer will 
be loaded (as before) with the actual subroutine address, 
and a JSR to the byte containing the 6C will result in the 
correct location, execution, and return from the desired 
subroutine . 

Table 1 .  
Approach used i n  Approach A Approach B 

art ic le 
Time overhead 24 1 5  1 7  
i n  l's (JSR JSR RTS RTS) (JSR JMP RTS) (JSR JMPI RTS) 
Bytes needed to 8 or 1 0  4 or 5 0 
do in i t ia l ization 
Additional bytes 0 0 3 
of program memory 
Bytes of read/write 4 3 2 
memory requ i red 
Bytes requ i red by 4 2 2 
stack 

Table 1 summarizes the storage and time overhead re
quirements of these three JSR(I) techniques. For sheer 
speed, approach A performs best, while approach B can 
save two or three bytes, at a cost of two cycles per in
vocation . •  
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1h MByte 
TM-100-3 (Single-sided) 

Capacity (unformatted): 
500K bytes 

TPI: 96 or 100 
Tracks per side: 

80 maximum 
Recording density: 

5535 BPI 
Access time: 

• Track to track: 3 ms 
• Average: 90 ms 

Circle 304 on inqu i ry card. 

At an economy Price 
It doesn't cost anymore to go first class when it's a Tandon 5 W' flexible disk 
drive. The reason is simple. We're the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always 'get the first class price/performance that's 
made Tandon first choice among OEMs of word processing, small business sys
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 

l a na o n  
9333 Oso Ave.  

Chatsworth, California 913 1 1  
(213)  993-6644 

Heads Above The Rest in Disk Technology 

1 MByte 
TM-100-4 (Double-sided) 
Capacity (unformatted): 
J,OOOK bytes 

TPI: 96 or 100 
Tracks per side: 
160 maximum 
Recording density: 
5877 BPI 
Access time: 
• Track to track: 3 ms 
• Average: 90 ms 
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Michael Fallgatter, 514 Bethesda Ct, Waukesha WI 53186 

The article "Indirect Addressing for the 6502,"  by 
Kenneth Skier (referenced above), was most interesting, 
but I would like to point out that ,  in the case of indirect 
transfers to subroutines, a much faster-running linkage is 
possible. Rather than using the linkage routine: 

JSR variable address 
RTS 

the linkage using the 6502 indirect-jump command 

JMP variable pointer 

produces the same result, takes less memory, and cuts the 
time required for the transfu of control by over SO % ,  
from thirty-eight t o  eighteen machine cycles. Using this 
technique and assuming a table of subroutine addresses 
residing in a single page of memory, the listings in Mr 
Skier's article become those shown here. 

Listing 1: Initiate zero-page bytes 

LDA #$6C 
ST A zero-page byte # I  

LDA #$table page 
STA zero-page byte #3 

Write JMP indirect 
via pointer to subroutine 
address table 

Listing 2: Transfer from main program 

LDX subroutine #-pointer to address in table 
STX zero-page byte #2 
JSR zero-page byte # I  

Listing 3 :  Zero-page linkage routine t o  create subroutine call 

STX zero-page byte #2 
JMP indirect, via subroutine address table 

Listing 4: Simulate indirect subroutine jump 

LDX subroutine # 
JSR CALL SUBROUTINE(X) 

Finally, since no indexed instructions are involved, the 
A register could be used instead of X. Also, there is a very 
minimal memory and execution-time penalty paid for 
using a nonzero page for the transfer routine. • 

Technical Forum is a feature intended as an interpctive 
dialog on the technology of personal computing. The subject 
matt�r is open-ended, and the intent is to foster discussion 
and communica�ion among readers of BYTE. We ask that all 
correspondents supply their full names and addresses to be 
printed with their commentaries. We also ask that cor
respondents supply their telephone numbers, which will not 
be printed. 

PRI NTERS _& CRT'S From Orange micro 

I M PACT PRI NTER 5649.00 
(LIST $699.00) 

"The BASE 2 outperforms every p ri nter i n  
i t s  price range.  D o  a comparison and see for 
you rself  . . .  " 

* G RAPH ICS * TRACTORS I FRICTION FEED 

• 2K I n p ut Buffer • RS-232 Serial ,  Centro n i c s® Paral le l ,  
I EEE-488, 20 ma • TRS-80 Cable opt ion • 60 LPM - 1 00 
C PS • Fast form feed • User prog ram mable character 
set • 64, 72, 80, 96·, 1 20, 1 32 Col u m n s / l i ne • Expanded 
characters • 9.5 " wide paper • Automatic ski p-over
perforation • H orizontal & Vertical tabs • Program mable 
vert ical l i ne s pac ing • l ntel 8085 M ic roprocessor - over 
40 software commands • Self test • 1 5  Baud rates to 
9600 Baud • Optional fore ign c haracter sets 

Interfaces to TRS-80, Apple, A tari, PET, Northstar, and most 
other computers. Circle 66 on inqu iry card. 

TELEVI D EO C RT'S 
PRICES SLAS H E D !  

1 91 2C } 
TVI 920C 

Please Call Toll Free 
Prices are too low to 
advertise 

PRI NTERS 

CENTRONICS 
779 w/tractors . . . . . . . . . .  $ Call 
730 . . . . . . . . . . . . . . . . . . .  $ Cal l  
737 . . . . . . .  - . . . . . . . . . . . .  849 

COM PRINT 
912 Parallel . . . . . • . . . . . . . .  499 
912 Serial . . . . . . . . . . . . . . . 535 

Phone orders WELCOME. Same day 
shipment for V ISA, MASTER 
CHARGE, and AMERICAN EX
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship· 
pin'g and handling. California resi· 
dents add 6%.  Manufacturer's 
warranty included. Prices subject to 
revision. 

OKIDATA 
Micro l ine 80 . . . . . • • • . • . . .  639 
w/tractors . . . . . . . . . . . . . . .  739 

PAPER TIGER 
w/graphics . . . . , . . . . . . . . .  948 

QUME 
Letter Qual i ty 5/45 . . . . . . .  2499 
w/tractors . . . . . . . . . . . . . .  2684 

Orange � micro u 
3148 E. La Palma, Su ite E 

Anaheim, CA 92806 



WASHINGTON, D.C. 
D.C.  ARMORY/STARPLEX 

THURSDAY -SUNDAY 
SEPTEMBER 1 8-21 

11 A.M. TO 9 PM .  THURS.-SAT 
. 
1 1  A.M. TO 5 PM.  SUN. 

-- · -- - · - > - - -- - · -- - · -
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liVE 
IOT A PIOIIIM 

FOR YOU! 
The new computers are showin g  off. 
Over $50 mi l l ion  worth of equ ipment in over 1 00,000 

square feet of space, i nc lud ing the latest software. and hard
ware for business, government, home and personal use. Every

th ing the NCC show has and more wi l l  be on d isp lay, and you can 
buy it all r ight on the s pot. 

Computers costing $ 150 to $250,000, m in i  and m ic ro com
puters, data- and word-processing equ ipment,  te lecommun ica
t ions,  office mach ines,  peri pheral equ ipment and services from 

lead ing names in the i ndustry l ike I BM ,  Xerox, Rad io  Shack 
and Apple wi l l  a l l  be there. 

There' l l  be confe rences on  bus iness uses of smal l  to 
med ium s ized computers, and how to make purchasing 

evaluat ions.  
There ' l l  be robots, computer ized video games, 

computer art and computer mus ic .  
Everyone from k ids to peop le  who earn  the i r  l iv

ing with computers wi l l  have a g reat t ime at the larg
est computer show ever organized i n  each reg ion . 

Admission for adu lts i s  $5. The pub l i c  is  
invited ,  and no p re-reg istrat ion is necessary. 

Don't miss the computer show that 
mixes bus iness with p leasure .  Show ;.��§J=;·.;E:5 5 u p  tor the show . 

.....--"-- en;.�; ·.u 5 E;; --__, 

CHICAGO 
McCORM ICK PLACE 
THURSDAY �sUNDAY 

OCTOBER 1 6-19 
11  A.M. TO 9 PM. THURS.-SAT. 

1 1  A.M.' TO S P.M .  SUN. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  
: Produced by  National Computer Shows, : : 824 Boylston Street, Chestnut H i l l .  MA 02167. : 
: Telephone (61 7) 739-2000. : 

BOSTON 
HYNES AUDITO R I U M  

PRUDENTIAL CENTER 
THURSDAY-SUNDAY 

NOVEM BER 20-23 
1 1  A.M.  TO 9 PM. THURS.-SAT. 

1 1  A.M. TO 5 PM.  SUN . I ' I L-------------------� 
, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  : Please send me: : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - , 

0 __ adult tickets at $5 each. I have enclosed the proper amount of $ __ 
0 Information on the show's conference program. 

0 Hotel registration information 0 Exhibitor rental information 
Please print: Name _________________ _ _ __ _ _ _ _ _ _ _  _ 

I I I I I I I I I I I I I I I I City -----::----c:--- State _..::..__--"-,--- Zip ---c:-----'--- - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � 

BYrE September 1980 101 



Machine Problem Solving, 
Part 1 :  

Trial-and-Error Search, A Mechanical Plan 
to Save the Missionaries 

Professor Peter W Frey 
Northwestern University 

Cresap Neuroscience Laboratory 
2021 Sheridan Rd 
Evanston IL 60201 

Modern computers are famous for their number
crunching ability. Their facility at inverting a 60 by 60 
matrix or at solving a set of linear differential equations is 
truly impressive. In fact, machines are so good at solving 
numerical problems that most of us take these skills for 
granted . 

Computers are also useful as general-purpose control 
devices. Many personal-computing enthusiasts enjoy im
pressing their neighbors with their machine's ability to 
control lights, water sprinklers, and burglar alarms, and 
to take telephone calls and regulate the furnace. Homes 
of the future will be completely computerized. 

The computer also makes an excellent bookkeeper: 
faithfully recording financial transactions, maintaining 
mailing lists, and generating timely reminders for impor
tant meetings. Personal computers also provide many 
hours of entertainment for their owners with games of 
manual dexterity, games of chance, and simulated battles 
among the stars or in dark dungeons. These many uses 
provide a clear rationale for the rapidly developing 
popularity of the personal computer. 

The most exciting application of the computer lies in 
still another direction. It is as a thinking machine that the 
modern computer truly sparks our imagination. When 
faced with a problem that has no easy numerical solu
tion, men have typically discarded their mechanical 
calculators and put on their proverbial thinking caps. For 
this type of problem, the human brain has always been 
superior to mechanical devices. An immense amount of 
respect for the human brain can be gained by trying to 
program a computer to select the best move in a game 
like chess. Even a multimillion-dollar mainframe com
puter turns out to be a woodpusher when asked to com
pete against a skilled human player. 

Solutions by Searching 
When machines confront nonnumerical problems, 

their primary weapon in finding a solution is to examine 
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a vast labyrinth of potential outcomes in search of one 
which satisfies the desired conditions. Although this ap
proach is not very elegant, it is, in fact, highly similar to 
that used by humans. The noted psychologist Donald 
Campbell (see reference 1) observed that trial-and-error 
search plays a key role in human problem solving: "a 
blind-variation-and-selective-survival process is fun
damental to all inductive achievements, to all genuine in
creases in knowledge, to all increases in fit of system to 
environment ."  

It is as a thinking machine that the 
modern computer truly sparks our 
imagination. 

Campbell also concluded that specialized problem
solving skills such as those observed in an experienced 
surgeon or airline pilot are "inductive achievements 
achieved originally by a blind-variation-and-selective
survival process."  Thus, trial-and-error search provides 
the cornerstone for human efforts in acquiring new 
knowledge . 

Search is even more important in solving problems by 
computer. With most problems, humans have back
ground information which can be successfully employed 
to direct the solution process. Machines generally lack 
this . Problem solving by computer usually requires that 
all relevant facts be discovered during the solution pro
cess. This important differenc'e between human and 
machine problem solvers has been addressed by recent 
efforts in artificial intelligence. By developing specialized 
information libraries, the computer scientist has created 
search programs which are reasonably competent at tasks 
such as diagnosing medical problems or developing three
dimensional models for complex chemical structures. For 
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The MODEl 800 MST i s  certa i n l y  p leas ing to l ook at, but its true beauty l ies beneath the s u rface.  A g l i mpse at its 
featu res revea l s  why i t  is rap i d l y  becoming the mQst S01:.1ght after pri nter i n  the world . . .  

• Fou r �tandord i nterfaces : • Up to 1 0  character 'fonts 
RS-232 ( 1 5  baud rates) Standa-rd 96 character ASC I I  
Centr.on ics compatible pa ra l l e l  · User definetf cha�acte� font 
I EEE-488 Provis ion for up to e ight  add itiona l fonts 
20ma cu rrent l oop • Dot resol ution g raph ics in s i x  dens i t ies · 

• Six  l ine  d en sit ies :  64, 72, 80,  '96, 1 20 ,  1 32 • Va r.iab l e  l i ne spqcing contra� fr.o 0 �o 64 dots in 
• 1 00 CPS at a l l . s ix  densit ies half-dot i nc rements 
• Unid i rect iona l or b id i rectiona l pr int ing Auto form-feed for  a n y  form l ength at any l ine 
• Sixteen horizonta l and ten vert iea l  tabs spacing . 
• E l onga•ted cha ra cters in .a l l  s ix densities • Heavy-d uty a l l  a l u'minum chass is 
• 1 920 cha racter buffer • 1 1  Ovac or 220vac,  50/60Hz.  
• Uses e i ther  perforated or ro l l  paper • 1 00 m i l l ion character pri rithead 
• F u l l y  ad j u stab l e  tractors to 9112" • ' Me� s u'res o� l y  1 ,5" wide,  3" , h i g h ,  and 1 1 " d eep 
• Auto seLf-test 

· ' 
• We igh s  on l y  ' 1 5  l bs .  · .  

. . . . . but maybe its most attractive feature i s  the price . . . . .  $099.00.  



most problem-solving efforts, however, it is much easier 
to emphasize search rather than sophisticated pattern 
matching. 

Games as Problems 
Games and puzzles provide excellent sample problems. 

Marvin Minsky states that "it is not that the games and 
mathematical problems are chosen because they are clear 
and simple; rather it is that they give us, for the simplest 
initial structures, the greatest complexity, so that one can 
engage some really formidable situations after a relative
ly minimal diversion into programming."  (See reference 
2 . )  Man's fascination with intellectual games is not a new 
phenomenon. The Dutch scholar Huizinga suggested 
many years ago that the human race should have been 
named homo ludens (the game player) rather than homo 
sapiens . 

There are two important aspects of playing a game or 
solving a puzzle. The first consists of representing the 
problem in a way that permits efficient analysis. The se
cond involves devising a search technique which is 
capable of finding a solution. The first task, finding a 
good way to represent the problem, is usually the key to 
an elegant solution. Unfortunately, few guidelines exist 
that provide a mechanical rule for developing a good 
representation. For this reason, problem representation 
generally must be devised individually for each game or 
puzzle by the human programmer. 

The situation is quite different in respect to the search 
process. In this case, there are well-developed principles 
that have proven useful in many different problem areas. 
My purpose in this article will be to focus on the search 

NORTHSTAR DISCO UNTS 
Owad Drive for Horizon (orig mfr) $ 550 
Obi .  Dens. Drive for Horizon (orig mfr) $ 325 
Single Drive Cabinet and power supply (kit) $ 79 
Horizon 2 dbl dens. drives 42K (asmb) $2750 
Horizon 2 quad drives 32K (asmb) $3250 
Northstar SOFT-DOC Software Manual $ 9 
Northstar T-SHIRTS (B lue, Orange, S, M, L, XL) $ 5 
DYSAN MIN IDISKS ( 1 0  Sector) Obi  $4.75 ea. Quad $S.40 ea. 
ACT-V CRT TERMINAL (clearance) $ 795 
ANADEX DP-9500, DP-9501 1 32 

column dot matrix printer $1 350 

See LetterGo - DATEK's Word Processing software for 
Northstar systems, Northstar DOS compatible, easier to use, 
and more powerfulthan any other word processing package. 
Documentation only , $25. Software $400. Dealer inquiries 
invited. 

Al l' items are new, and normal ly  in  stock. Every hardware item is 
burned i n  and tested by our factory trained technicians before 
shipment. 

When placing an order, please incl ude a shipping charge of 1 
percent of the total (minimum $ 1 . 00) 

YOU M UST MENTION THIS AD WHEN PLACING YOUR ORDER TO 
RECEIVE THESE PRICES 

DATEK Systems, I nc .  

MAIL  ORDERS: Box  41 46, Arlington, Va . 22204 
PHONE ORDERS AND INFORMATION :  (703) 243-3770 
RETAIL STORE:  4786 Lee Highway, Arl i ngton, Va. 22207 

VISA and MASTERCARD accepted. 
(Please give card number and exp. date) 
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The most basic type of search is called 
the trial-and-error search. 

process and to consider general techniques that have 
broad applicability. 

Trial-and-Error Search 
The most basic type of search process is called trial

and-error search.  In this case, the problem solver ex
amines various operations until a sequence is found that 
leads to a solution. In primitive implementations, the dif
ferent options are considered haphazardly rather than be
ing ordered according to a specific plan. To demonstrate 
this approach, we will develop a solution for the 
missionaries-and-cannibals problem. 

In its traditional form, this problem involves three mis
sionaries and three cannibals who are located on one 
bank of a river and wish to cross. A boat is available 
which will hold two people and which can be navigated 
by one or two people. The special restriction that makes 
the problem interesting is that the sequence of river cross
ings must never result in an arrangement where the can
nibals outnumber the missionaries on either bank. If the 
missionaries are outnumbered, their life expectancy will 
be immediately and permanently shortened. 

In determining the number of individuals on each 
bank, the persons in the boat when it reaches shore are 
considered to be residents of that bank. The object for the 
problem solver is to develop a schedule of river crossings 
which transports the entire party across without losing 
any missionaries . 

Representing the Problem 
The first step in addressing this problem is to find a 

representation that is compatible with a machine 
problem-solving approach. For our effort, we would like 
to write a program in Level II BASIC for the Radio Shack 
TRS-80 computer. This machine is widely available and 
has more than enough power to solve this puzzle. We will 
consider the problem in terms of discrete states and 
discrete operations. We will not concern ourselves with 
the details of paddling a boat across a river, but rather 
with the executive decisions, ie: who is to be in the boat 
on each journey across. 

The state space will consist of a description of the 
number and types of occupants on each bank before the 
boat makes a crossing or after a crossing is completed . 
We will employ a shorthand notation which represents a 
missionary by the letter M, a cannibal by the letter C, 
the boat by the symbol < = > , and the river by two 
vertical lines. Therefore, the character sequence 
CCMM I < = > ICM indicates that there are two can
nibals and two missionaries on the left bank of the river 
and one cannibal, one missionary, and the boat on the 
right bank. This notation is adequate to describe all 
possible states of the problem. 

The operations (ie : legal moves) we can perform to 
transpose one state into another are quite limited in num
ber. In fact, there are a maximum of five operations that 
can be used, and often only a subset of these will be fea
sible. The five operations consist of transporting (1) one 
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Texas Instruments is looking for unique home computer 
programs. If you have some, we can help you turn them 

into profit makers. To begin with --you could win up to $3,000. 
You'll still own the programs .. .  we may help you sell them. 

One of the most exciting things about the 
home computer revolution is discovering 
the many ways a computer can be used. 

If you've been working with small com
puters for a while, chances are you've de
veloped some innovative application 
programs. This is your chance to put 
them to work - for a profit. 

Texas Instruments is looking for qual
ity programs. We've created an Author 
Incentive Program to make it worth your 
while. The award for the top program 
will be $3,000. And there are five $1,000 
awards, plus twenty $500 awards. All 
winners will be recognized with national 
publicity. Even if you don't receive one of 
these monetary awards, we may see 
enough market potential for your pro-

gram to help you develop it and sell it. 
We want programs that offer real util

ity and lasting value. Programs that are 
self-teaching, that communicate on hu
man terms. After all, the TI Home Com
puter was designed to be the first home 
computer the whole family can use. 

TI is interested in education, personal 
finance and technical or managerial pro
grams for professionals. Home manage
ment programs, hobby and simulation 
programs. We prefer that your submis
sions exclude entertainment packages. 

Your entry can be a program you've 
created for use on the TI-99/4 or other 
microcomputers - in any high-level lan
guage, from Pascal and BASIC to FOR
TRAN or COBOL - or even assembly 

language. All the way up to 48K RAM. 

Keep in mind that programs for the TI 
Home Computer can incorporate high
quality color graphics, music and sound 
effects, and Tl's remarkably-human syn
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cannibal, (2) two cannibals, (3) one missionary, (4) two 
missionaries, or (5) one cannibal and one missionary. 

To execute one of these operations in a particular direc
tion, the boat must be located on the departure bank. In 
addition, an operator cannot be applied if the ap
propriate individuals are not present on the departure 
bank. For example, we cannot move two missionaries 
from the left bank to the right bank if there are fewer than 
two missionaries on the left bank at that point in time. 

Programming the Problem 
Our program will start with a few "housekeeping" 

functions that are necessary even though they have little 
to do with the logic of our solution. It is necessary to set 
aside 300 bytes of memory for string variables, to inform 
the machine that all variables that are not specifically 
defined as string variables are to be treated as integer 
variables (this saves memory and speeds execution), to 
define two special variables (X$ and Y$) for clearing sec
tions of the video display, and to blank out the entire 
screen. 

In addition, for our graphic presentations we need a 
representation for the boat on the left side of the river 
(BL$) and one for the boat on the right side of the river 
(BR$) . All of this is accomplished in our first two lines 
(given here and as part of listing 1; the function STRING$ 
(n, "X") returns a string consisting of n symbols using the 
first character of "X" ) :  

100 CLEAR 300: DEFINT A-Z: 
Y$ = STRING$(40, " "): CLS 

110 X$ = STRING$(9,"  ") :  
BL$ = " <  = > " +X$:BR$ = X$ + " <  = > "  

It is also helpful to set up a few arrays to store essential 
information. We need to know the position of the boat, 
the number of cannibals on the left bank, and the number 
of missionaries on the left bank after each river crossing. 
This information will be retained in arrays B, C, and M.  
We also need to  remember which of the crossing options 
(1 cannibal, 2 cannibals, 1 missionary, etc) we have con
sidered at each choice point in our crossing sequence. 
This information is stored numerically by array D and 
for graphic purposes in string array MV$. Finally, we 
need to specify the crossing options with respect to the 
cannibals, array CT, and the missionaries, array MT. 
The TRS-80 is instructed to establish these arrays in line 
120: 

120 DIM B(30), C (30), CT(5), 0(30), 
M(30), MT(5), MV$(30) 

To make the program more interesting, we will 
generalize the problem so that the number of travelers 
can vary from four to sixteen. The number of travelers 
will be represented by the variable N which can be 
specified by the user: 

130 PRINT@526, "NUMBER OF TRAVELERS 
(4 TO 16)" ; : INPUT N 

140 CLS: IF N < 4 OR N >  16 THEN 130 

Line 140 makes sure that the value entered for N is in the 
proper range. This is important with the TRS-80 because 
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keyboard bounce is apt to provide a value like 122 when 
we intended 12. The program would experience difficul
ties if it attempted execution with N set at a value of 122 . 

Next, we set the stage properly. First we need a title 
(line 150) and then we need a river for our travelers to 
cross (line 160) :  

150 PRINT@24, "MISSIONARIES AND 
CANNIBALS"; 

160 FOR K = 4  TO 43: SET (58,K) :  SET (85,K):  
NEXT K 

Program Operation 
Now it is time to get on with the main act . The initial 

number of cannibals on the left bank (CI) is computed as 

Listing 1: Trial-and-error solution to the cannibals-and
missionaries problem, written for the TRS-80 in Level II BASIC. 

100 CLEAR 300: DEFINT A-Z: Y$ = STRING$(40," ") :  CLS 
1 1 0  X$ = STRING$(9," "): BL$ = "< = > " +  X$:BR$ = X$ + "< = > " 
120 DIM B(30), C(30), CT(5), D (30), M(30), MT(5), MV$(30) 
130 PRINT@526, "NUMBER OF TRAVELERS (4 TO 1 6)"; : 

INPUT N 
140 CLS: IF N < 4  OR N >  16 THEN 1 30 
150 PRINT@24, "MISSIONARIES AND CANNIBALS"; 
160 FOR K = 4  TO 43: SET(58,K): SET(85,K):  NEXT K 
200 CI = INT(N/2):  MI = N  - CI: BP = 1 :  I = O  
210 CL = CI:  CR = O: ML = MI:  MR = O  
220 CT( l )  = 2 :  CT(2) = 1 :  CT(3) = 0 :  CT(4) = 0 :  CT(5) = 1 
230 MT( l )  = 0: MT(2) = 0: MT(3) = 2: MT(4) = 1 :  MT(5) = 1 
300 GOSUB 2000: GOSUB 1 000 
310 C(I) = CL: M(I) = ML: B(I) = BP 
320 IF ML = 0 AND CL = 0 THEN 700 
330 FOR K = 1 TO 800: NEXT K 
340 I =  I +  1 :  D(I) = 0 
350 D(I) = D(I) + 1 :  IF D(I) > 5 THEN 600 
360 IF BP = - 1 THEN 380 
370 IF CL < CT(D(I)) OR ML< MT(D(I)) THEN 350 ELSE 390 
380 IF CR < CT(D(I)) OR MR< MT(D(I)) THEN 350 
390 CL = CL - BP*CT(D(I)) :  CR = CI - CL 
400 ML = ML - BP*MT(D(I)):  MR = MI - ML: BP = - BP 
410 IF ML > O  AND CL > ML THEN 500 
420 IF MR > 0 AND CR > MR THEN 500 ELSE K = 0 
430 IF CL = C(K) AND ML = M(K) AND BP = B(K) THEN 500 
440 K = K + 1 :  IF K < I  THEN 430 
450 A$ = STRING$(CT(D(I)),  "C"): B$ = STRING$ (MT(D(I)), "M") 
460 IF BP = - 1  THEN MV$(I) = A$ + B$ + " - > "  

ELSE MV$(!) = " <  - " + A$ +  B$ 
470 GOTO 300 
500 BP = - BP: CL = CL + BP*CT(D(I)): CR = CI - CL 
510 ML = ML + BP*MT(D(I)): MR = MI - ML: GOTO 350 
600 PRINT@960, "BACK UP AND TRY SOMETHING ELSE"; 
610 I = I - 1 :  IF l< 1 THEN PRINT@ 960, Y$; :  GOTO 800 
620 CL = C(I - 1 ) :  CR = CI - CL: ML = M(I - 1 ) :  MR = MI - ML 
630 BP = B(I - 1 ) :  GOSUB 2000: GOSUB 1 000 
640 FOR K = 1 TO 800: NEXT K 
650 PRINT@ 960, Y$; : GOTO 350 
700 PRINT@ 960, "SUCCESS"; : GOTO 700 
800 PRINT@ 64, X$; : PRINT@ 960, "FAILURE" ; :  GOTO BOO 

1000 IF I =  0 THEN RETURN 
1010  FOR K =  1 TO 14 :  PRINT@ K*64, X$; : NEXT K 
1 020 S = I - 1 3 :  IF S< 1 THEN S =  1 
1030 FOR K = S  TO I: J = K - S +  1 
2000 Z$ = STRING$(8 - CR," "): CR$ = STRING$(CR, "C") + Z$ 
201 0  Z$ = STRING$(8 - CL," "): CL$ = Z$ + STRING$(CL,"C") 
2020 Z$ = STRING$(8 - MR, "  "): MR$ = STRING$(MR, "M") + Z$ 
2030 Z$ = STRING$(8 - ML," "): ML$ = Z$ + STRING$(ML,"M") 
2040 IF BP = 1 THEN B$ = BL$ ELSE B$ = BR$ 
2050 PRINT@ 468, CL$ ; :  PRINT@ 4

'
92, CR$ ; :  PRINT@ 478, B$; 

2060 PRINT@ 532, ML$; : PRINT@ 556, MR$; : RETURN 
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is the initial number of missionaries on the left bank (MI) .  
We will assume an equal number of missionaries and can
nibals when N is even and an extra missionary when N is 
odd. (If there were an extra cannibal at the beginning, our 
problem would end before we had a chance to try our 
first crossing. )  

The position of the boat will b e  indicated by the 
variable BP. When the boat is on the left bank, BP will 
have a value of 1. A value of - 1  will indicate that the 
boat is on the right bank. The index reflecting the number 
of crossings (I) is set to zero and the values for the 
variables indicating the number of cannibals on the left 
bank (CL), the number of cannibals on the right bank 
(CR), the number of missionaries on the left bank (ML), 
and the number of missionaries on the right bank (MR) 
are also initialized: 

200 CI = INT(N/2) :  MI = N - CI :  BP = 1 :  I = O  
210 CL = CI :  CR = O: ML = MI :  MR = O  

We also wish to specify each crossing option by specify
ing the number of cannibals (CT) and the number of mis
sionaries (MT) who are transported: 

220 CT(1) = 2 :  CT(2) = 1 : CT(3) = 0 :  CT(4) = 0: 
CT(5) = 1  

230 MT(1) = 0: MT(2) = 0: MT(3) ==; 2 :  MT(4) = 1: 
MT(5) = 1  

The main loop of our program begins with calls t o  two 
subroutines which handle the graphic display. One 
subroutine (which appears later in this article at line 
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1000) displays an up-to-date list of the crossings attempt
ed so far. The other subroutine (line 2000) provides a pic
torial representation of the current position of the mis
sionaries, cannibals, and boat. These routines are not 
essential for solving the problem, but they add a nice 
touch to the program and allow the user to watch the 
machine's "thought processes."  These subroutines are in
voked at line 300: 

300 GOSUB 2000: GOSUB 1000 

Each time through the -loop, it is necessary to make a 
permanent record of the current status of our principal 
characters : 

310 C(I) = CL:  M(I) = ML: B(I) = BP 

and then to check to see if the problem has been solved: 

320 IF ML = 0 AND CL = 0 THEN 700 

If not, we create a brief delay so that the human observer 
will not miss any of the action: 

330 FOR K = 1  TO 800: NEXT K 

and then get about our main business, exammmg the 
feasibility of making a particular crossing by increment
ing I by one and initializing D(I),  which keeps track of the 
particular crossing option we are trying at each step I in 
the crossing sequence . The variable D(I )  is then in
cremented and a test is made to see if we have exhausted 
the available options: 

340 I = I  + 1 :  D(I ) = O  
350 D(I) = D(I) + 1 :  IF D(I) > 5  THEN 600 

Testing Options 
If all options have been tried without success, the 

machine is directed to line 600 and asked to execute a 
back-up procedure that tries another option at an earlier 
position in the sequence. If we still have a viable option at 
this previous value of I, we continue by examining the 
particular crossing option which is indicated. First, we 
determine the location of the boat (line 360), then make 
sure we have a sufficient number of missionaries and can
nibals on the departure bank to carry out the indicated 
crossing (lines 370 and 380), and finally we make the 
crossing (lines 390 and 400) : 

360 IF BP = - 1  THEN 380 
370 IF CL < CT(D(I)) OR ML< MT(D(I)) 

THEN 350 ELSE 390 
380 IF CR < CT(D(I)) OR MR< MT(D(I)) THEN 350 
390 CL = CL -- BP*CT(D(I) ) :  CR = CI - CL 
400 ML =ML- BP*MT(D(I) ) :  MR = MI - ML: 

BP = - BP 

Next, we check to make sure that the cannibals do not 
outnumber the missionaries on either bank. If they do, 
we go to line 500 to reverse the crossing, and then to line 
350 to select another crossing option: 

410 IF ML > 0 AND CL> ML THEN 500 
420 IF MR > 0 AND CR> MR THEN 500 ELSE K '= O  
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In addition to an insufficient number of the ap
propriate persons or the threat of cannibalism, there is 
another reason for discarding the current crossing plan 
and going to line 350 to try another. This third reason has 
to do with repetition of a previous state of the system. 
We have no desire to create loops which transport the 
same individuals back and forth forever. In lines 430 and 
440, we check to make sure that the current state has not 
occurred previously : 

430 IF CL = C(K) AND ML = M(K) AND BP = B(K) 
THEN 500 

440 K = K + 1: IF K < I  THEN 430 

If our current crossing option passes these three tests, 
then we are ready to proceed. The crossing is recorded 
for posterity's sake; then we jump to line 300 to start the 
process once again: 

450 A$ = STRING$(CT(D(I)), "C"):  
B$ = STRING$(MT(D(I)), "M") 

460 IF BP = - 1  THEN MV$(I) = A$ + B$ + " - > " 
ELSE MV$(1) = " <  - " + A$ + B$ 

470 GOTO 300 

Backing Up 
This completes the main loop of the program. We have 

a few loose ends which need to be taken care of before the 
job can be considered finished. When we found that a 
crossing option was not feasible either because of can
nibalism (lines 410 and 420), or because of repetition of a 
previous position (lines 430 and 440), the machine was in
structed to go to line 500 and reverse its previous move. 
Line 500 must therefore exist as follows: 

500 BP = - BP:  CL = CL + BP*CT(D(I ) ) :  
CR = CI - CL 

510 ML = ML + BP*MT(D(I) ) :  
MR = MI -ML: GOTO 350 

After returning to line 350 to try another crossing, we 
may find that all five options have been exhausted . If so, 
it is time to back up our search and try something dif
ferent at an earlier point in the crossing sequence. The 
back-up instructions start at line 600: 

600 PRINT@960, "BACK UP AND TRY 
SOMETHING ELSE"; 

610 I = I - 1 : IF 1 < 1  THEN PRINT@ 960, 
Y$; : GOTO 800 

620 CL= C(I - 1 ) :  CR = Cl - CL: ML =M(I - 1) :  
MR = MI - ML 

630 BP= B(I - 1) :  GOSUB 2000: GOSUB 1000 
640 FOR K = 1  TO 800: NEXT K 
650 PRINT@ 960, Y$; : GOTO 350 

The back-up procedure is a little tricky. First, we decre
ment I by 1, then we set the current status of our main 
characters to the way it was before we made the last 
crossing. Our objective is to . examine another crossing 
option at the new value of I. To do this, the position we 
transform must be the situation as it existed before the 
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A search program such as this one can 
be quite effective if the number of 
possible move combinations is not too 
large . 

last move. The back-up procedure also calls our graphic 
routines (line 630), delays a bit for dramatic effect (line 
640), and then erases the back-up message (line 650) 
before exiting for line 350. 

There are two terminal conditions for the search pro
cess. If we move all the cannibals and missionaries across 
the river our mission is successfully completed. This con
dition is detected by line 320 which directs the machine to 
line 700: 

700 PRINT@ 960, "SUCCESS"; : GOTO 700 

If we back up to the point where I = O, then we have ex
hausted all possibilities and our search has failed. This 
state of affairs is tested in line 610 and if it holds, the 
machine is sent to line 800: 

800 PRINT@ 64, X$; : PRINT@ 960, "FAILURE"; : 
GOTO 800 

This finishes our program except for specifying the two 
subroutines which maintain our video display. The first 
of these occurs at line 1000 and keeps an up-to-date 
listing of the crossing sequence : 

1000 IF I =  0 THEN RETURN 
1010 FOR K = 1  TO 14: PRINT@ K*64, X$; : 

NEXT K 
1020 S = I  - 13:  IF S <  1 THEN S = 1  
1030 FOR K = S  TO I :  J = K - S + 1  
1040 PRINT@ J*64, K; " "; MV$(K); :  

NEXT K :  RETURN 

The second subroutine provides a graphic display of 
the current position of the boat and of all missionaries 
and cannibals: 

2000 Z$ = STRING$(8 - CR," ") :  
CR$ = STRING$( CR, "C") + Z$ 

2010 Z$ = STRING$(8 - CL, " ") :  
CL$ = Z$ + STRING$(CL, "C") 

2020 Z$ = STRING$(8 -MR," ") :  
MR$ = STRING$(MR, "M") + Z$ 

2030 Z$ = STRING$(8 - ML," ") :  
ML$ = Z$ + STRING$(ML, "M") 

2040 IF BP = 1 THEN B$ = BL$ ELSE B$ = BR$ 
2050 PRINT@ 468, CL$; : PRINT@ 492, CR$; : 

PRINT@ 478, B$; 
2060 PRINT@ 532, ML$; : PRINT@ 556, MR$; : 

RETURN 

Limitations and Features 
A search program such as this one can ?e '!uite :ffec

tive if the number of possible move combmahons Is not 
too large. The missionaries-and-cannibals problem is an 

112 September 1980 © BYTE Publications Inc 

ideal example for this type of search because there is a 
limited number of options at each choice point. If there 
were many options at each choice point, a simple trial
and-error search might take a very long time to find a 
solution sequence . If there were a solution, however, it 
would find it. 

The key features of this program are the I index and the 
D(I) array. If we use game terminology, the I variable in
dexes the move number (ie: first move, second move, 
third move, etc) and the D(l) array keeps track of which 
move option is currently being considered at each level I 
of the search. In the missionaries-and-cannibals problem, 
our program exhaustively considers the ':ari�us mo':e op
tions. It accepts the first legal move option It can fmd at 
each level I of the search. 

A move is legal unless it fails one of the three tests (in
sufficient passengers, lines 370 and 380; cannibalism, 
lines 410 and 420; or repetition, lines 430 and 440) .  The 
search continues forward until it reaches a level where 
none of the five possible move options are feasible. It 
then backs up until it can find a new move option at a 
lower level and then starts forward again. This is a simple 
yet powerful strategy. 

Improving the Process 
Our implementation of this strategy could be made 

considerably more "intelligent" if we gave some thought 
to the order in which crossings are considered. In lines 
220 and 230, we define the five crossing options. We 
could reduce the number of back-ups by establishing one 
order of move consideration for trips across to the right 
bank and another order for trips back to the left bank. 

The interested reader might enjoy looking at academic 
studies which have examined this issue in detail (see, for 
example, reference 3) .  Some minor modifications can in
crease the efficiency of the present program by a large 
factor. One strategy for implementing this idea consists 
of defining one set of crossing options for left-to-right 
movement (say lines 220 and 225) and another set of 
crossing options for right-to-left movement (say lines 230 
and 235) and then selecting between the two depending 
on the value of BP. 

Many problems require more direction to the search 
process if a solution is to be found in a reasonab�e 
amount of time. Next month, in the second part of this 
three-part article, we will consider a much more challeng
ing endeavor, cryptarithmetic. Allen Newell, one of the 
pioneers in analyzing human thinking in terms of 
information-processing models, made extensive use of 
cryptarithmetic as a valuable research paradigm. We will 
develop a search program in TRS-80 Level II BASIC that 
is capable of solving all cryptarithmetic problems.  • 
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As your computer skills grow, so does your Heath H8 
System. New accessories and software are coming along 
all the time to make your system do more . 

Special bus design gives you seven plug-in board posi
tions so you can configure any combination of memory, 
I/O's and accessories. You can interchange boards. Add 
accessories. Build exactly the system you want. 

A wide selection of software makes your life more fun 
and more efficient. Hundreds of programs for business, 
home and family are available from H eath User's Group . 
Also two BASIC languages, Microsoft"' and Fortran:" And 
more programs are being developed all the time. 

If you haven't seen the latest H eathkit catalog, you 
haven't seen the latest in computer fun .  There's a new 
Music Synthesizer Board, new Speech Lab, new Color 

Vi8it your Heathkit Store 
In the U.S. and Canada visit your .• 
f!earby Heathkit Electronic Cen
ter' where Heathkit products are '". 
displayed, sold and serviced. See 
the white pages of your phone book 

for the location nem·est you. 
' Units of Veritechnology Electron ics 
Corporation in the U.S. CP-188 

Graphics Board and new Color Monitor. And coming 
soon, a new three-drive disk system. For an exciting 
computer hobby, there 's no more exciting computer 
than the H eath H8 - available fully ass embled or in 
money-saving kit. 

For complete details and prices on the H8 and the com
plete line of Heath printers, terminals and accessories, 
write today for the new, free H eathkit Catalog, or pick 
one up at your nearby Heathkit Electronics Center. 

Send for FREE 
CATALOG 
Write to Heath Com
pany, Dept. 334-694, 
Benton Harbor, M I  
49022 
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A Better Way to 
I nd i rectly Address 

the 6502 

In the article "Indirect 
Addressing for the 6502," 
by Ken Skier in the January 
1980 BYTE (page 118), there 
was an error in listings 2 
and 3. Because absolute ad
dresses occupy 2 bytes, the 
address of the Xth 
subroutine will be in posi
tion 2X in the address table, 
not the Xth. This problem 
can be corrected by storing 
the high address bytes in 
one table and the low-order 
bytes in another. With this 
structure the Xth entry will 
correspond to the Xth 

Listing 1 
CALL. X LDA TBL.HI,X 

PHA 
LDA TBL .LO,X 
PHA 
RTS 

subroutine. 
I would like to suggest 

two other methods of im
plementing indexed indirect 
jumps which are more effi
cient in terms of code length 
and execution time. The 
first method is that of vec
toring: 3 bytes are reserved 
as the "vector. "  The first 
byte always contains a hexa
decimal 4C (JMP) .  The 
target address is placed in 
the next 2 bytes and a JMP 
or JSR is then done to the 
vector, so that control 
passes to the selected 
module. 

The second method, 
however, is the more effec
tive and concinnate. Sup-

;GET ADDRESS X, HIGH BYTE 
;AND PUSH IT TO THE STACK 
;GET ADDRESS X, LOW BYTE 
;AND PUSH IT TO THE STACK 
;GO TO ROUTINE X 

pose that we wish to call 
routine X, and that the ad
dress table is structured as 2 
rows: TBL.LO and TBL.Hl. 
Consider the routine 
CALL.X, shown here as 
listing 1 .  

By doing a JMP o r  JSR to 
CALL.X an indexed indirect 
JMP or JSR will be effected 
to the Xth routine. One 
point to be observed here is 
that the execution of a RTS 
instruction pops the stack 
into the program counter, 
and then increments it .  
Thus the addresses in the 
table must be one less than 
their actual value. 
Thomas Gettys, Co-editor 
SYM-Physis 
SYM-1 Users' Group 
POB 315 
Chico CA 95927 

Notes on Attending a 
USUS Meeting 

The first meeting of the 
USUS (UCSD System Users 
Society) was held in San 
Diego, California, on June 
20 and 21, 1980. The 
meeting was called by 
SofTech Microsystems, then 

turned over to the approx
imately one hundred par
ticipants at the meeting. 
Speakers at the meeting in
cluded Carl Helmers and 
Ken Bowles. Organization, 
choosing a name, and the 
election of officers were the 
main formal goals. Jim 
Bandy was elected president, 
A Winsor Brown was 
elected vice-president, Chip 
Chapin was elected 
secretary, and Jon Bondy 
was elected treasurer. Infor
mal accomplishments includ
ed the usual exchange of in
formation which occurs be
tween users of similar soft
ware. The next meeting of 
the USUS group will coin
cide with the Minicomputer 
and Microcomputer Con
ference and Exposition to be 
held on October 14, 15, and 
16, 1980, in San Francisco, 
California. For further infor
mation, contact the 
secretary, Chip Chapin, at 
the following temporary ad
dress: UCSD System Users 
Society, attn: Chip Chapin, 
Secretary, 9494 Black Moun
tain Rd, San Diego CA 
92126 . . . .  CH . 

g()f- POWER MODE� 
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• RS 232 Communications over existi ng 
AC power l i nes. 

• Easy insta l l ation - plug i nto AC 
recepta cle. 

• 110 or 300 BAUD rale - switch 
sel ecta ble. 

• Fu l l  d u p l ex operati on . 

• Mu ltipoint network c a pa b i l ity. 

• Sta n d a rd DB 25 I /0 connector. 

Order one per each communication point • $139.00 each including shipping • C.O.D., check 
or money order. 

B A Y  T E C H N I C A L  ASSOCIATES, i nc. 
H ighway 603 • Bay St. Lou is .  MS. 39520 
P.O. Box 387 (601) 467-8231 
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Tough Tyvek sleev e - no paper 
'""· "' '"'k ,� I 

Total capability - one of two man
ufacturers in the world that 
makes both 8" and 5. 25" models, 
has tape and disk experience, and �" floppy di'k driv". 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

performance. 

Bi-axially oriented polyester 
substrate -for uniform and reli
able performance year after year. 

Double lubrication - lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 

Packaging to suit your 
requirements - standard flip-top 
box , Kassette 10® storage case, 
or bulk pack. 

100% certification -every single 
disk is tested at thresholds 2-3 
times higher than system require
ments, to be 100% error-free. 

For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 
See us at the NCC, Booth 1 12 1  

RBASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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APL Character Generator 
John W Langner 

411 Monterey Blvd Apt B 
Hermosa Beach CA 90254 

1 z 1 4- 5 & 7 9  !t i - ( J  
q • � r t y u i o p : @ 
u . d f g lt j k l ;  
z • e • l tr a , . t  \ -

Photo 1 :  Video screen display of the character set produced by 
the APL character-generator circuit described in this article. 

Many computer enthusiasts are beginning to use 
APL and are discovering the benefits of this powerful 
high-level language. Unfortunately, most personal com
puters are not equipped to generate the special APL 
characters. 

Various solutions to this problem have been proposed, 
ranging from using inverse-video characters to using a 

Author's Note: 
Readers who wish to build this circuit but do not have access to an 

erasable programmable read-only memory (EPROM) programmer can 
obtain preprogrammed 2708s from the author for $20. 
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Photo 2: The circuit of figure 1 as constructed on a small per
forated circuit board. 

programmable display that allows you to define any 
characters you want under program controL 

Here is another solution. With the addition of only a 
few integrated circuits, and with only a single change in 
your present video interface, you can have the essential 
APL characters, including overstrikes. The circuit 
presented here should work with any video display using 
the popular MCM6571 character generator and can easily 
be adapted for others. 

The first thirty-two positions in the MCM6571 are oc
cupied by Greek letters and o ther seldom-used 
characters. The idea is to replace these with APL 
characters. Nter I listed the useful APL characters and 



Maxell offers a way to stay ahead. 
A Maxell 5%" Mini-Disk wi l l · consistently let you maxi
mize the capabi l ity of your system today. And as your 
i nvolvement with i t  g rows, tomorrow as we l l .  Maxe l l  
Min i-Disks are a l l  made with the same exacting 1 00% 
certification and critical dependabi l ity of the Maxel l  8" 
Floppy D isk. So you know your 5%" Maxel l  M ini-Disks 
meet or exceed the same ISO and Shugart specifica
tions i ndustry requires. 

There are double density Maxel l  s ingle and double
sided 5%" Min i-Disks for soft and hard sector systems. 
And 8" Maxel l  F loppy D isks for every disk drive config
uration. See your computer supply dealer or write to us 
for more i nformation.  If you are a computer products 
dealer, write for the g row i n g  opportu n it ies Maxe l l  
Business Products Division offers you with our 8" Floppy 
and 5Y4'' Mini-Disks. 

maxslt 
BUSINESS PRODUCTS DMSION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel :  201 -440-8020 
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N u m ber Type + 5V G N D  - 3V + 1 2V - 5  v 

IC1 657 1 2 1 3  1 3 
IC2 2708 24 1 2  1 9  2 1  
IC3 74 1 50 24 1 2  14 

B I C 4  BCD - TO - DECIMAL IC4 741 45 1 6  8 
15  A 74145  IC5 741 57 1 6  8 r- D 

I IC6 741 57 1 6  8 

Figure 1: Schematic diagram of the character-generator circuit which is to be constructed on a small circuit board for connection to 
the main video display board by a multiconductor cable. All connections are made through a 24-pin dual-in-line plug that plugs into 
the socket vacated by the removal of the MCM6571 from the video display board. The MCM6571 socket must have -5 V potential 
applied to its pin 14; this is the only modification needed on the video display board itself. Adding this -5 V connection does not 
affect normal operation since pin 14 on the MCM6571 package is not connected inside. To get the { and } characters instead of the 

-A and >.;fcharacters, disconnect pin 16 of the 74150 device. 

eliminated those already found in the ASCII (American 
Standard Code for Information Interchange) character 
set, thirty-five remained to be implemented . 

Most people can probably do without the braces and 
accent grave ( [  } I )  from the ASCII character set , so I 
replaced them. If you need to have the braces, you can 
substitute them for the -A (NAND) and >.;f (NOR) sym
bols. 

The circuit to produce the APL characters is presented 
in figure 1. It contains the original MCM6571 character 
generator from the video interface and a 2708 erasable 
programmable read-only memory (EPROM) pro
grammed as an APL character generator. The 74145 
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BCD-to-decimal decoder and 74150 1-of-16 data selector 
decide which character generator to select, and the 74157 
noninverting 2-to-1-line data selectors act accordingly . 

The circuit can be built on a small board and plugged 
into your video display with a short ribbon cable and a 
24-pin dual-in-line plug. The only modification to your 
video interface is to connect - 5  V to pin 14 of the 
character-generator socket .  This will not affect normal 
operation because pin 14 is not connected inside the 
MCM6571 . 

The data that must be programmed into the 2708 is 
listed in table 1. The character codes that invoke the APL 
characters are shown in table 2. • 
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Most small system users think all 
microcomputers are created equal. And 
they're right. If you want performance, con
venience, styling, high technology and relia
bil ity (and who doesn't?) your micro usually 
has a price tag that looks more like a mini .  It 
seems big performance always means big 
bucks. But not so with the SuperBrain .  

Standard SuperBrain features include: 
twin double-density 5 �" drives which boast 
over 300,000 bytes of disk storage .  A ful l  
32K of dynamic RAM - easily expandable to 
64K. A CP/M* Disk Operating System which 
insures compatibility to literally hundreds of 
application packages presently available. And, 
a 12" non-glare, 24 line by 80 column screen. 

"Reoisterecl tradema� oiOiQitaJ Researeh. lnc. 

You'l l  also get a full ASCII keyboard 
with an 1 8  key numeric pad and individual 
cursor control keys. Twin RS232C serial 
ports for fast and easy connection to a 
modem or printer. Dual Z80 processors which 
operate at 4 MHZ to insure lightning-fast 
program execution. And the list goes on. 
Feature after feature after feature. 

Better yet, the SuperBrain boasts modu
lar design to make servicing a snap. A com
mon screwdriver is about the only service tool 
you' l l  ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one . 
For under $3,000, it is truly one of the most re
markable microcomputers available anywhere. 

Whether your application is small 
business, scientific or educational, the 
SuperB rain is certainly one of today's most 
exciting solutions to your microcomputer 
problems. Call or write us now for full details 
on how you can get big system performance 
without having to spend big bucks. So, why 
not see your local dealer and try one out 
today. lntertec systems are distributed world
wide and may be available in your area now. 

91��XfXTEC -�[5 SYSTEMS® 
2300 Broad River Rd. Columbia. SC 29210 

18031 798-9100 TWX 810-666-2115 



Puccs •ctl<.-ct d•W•bi.I!Hm on S songtc
.
densoty !!osl.c11cs � a tormat 1S 

1equeS1t..:l whoch •�"Q''""s ad<llt•onat dis>.encs. a su<CI'Ia•g.c ot S8 pel 
ad<llhonal <ll�e11c wOI OO added A sutthatg. c o l �5 will t>ead� 101 
�wa•c onCSSN to<mat DC JOOXL canrodges Moo. a Cl'latg.c to• 5440 <) ... oS $100 

All Lifeboat programs require CP/M, 
unless otherwise stated. So f t wa re lor most popular 8080/Z80 computer dtsk systems 

0 CP/M" FLOPPY DISK OPERATING SYSTEM- Digital Research's operating system configured for many popular micro-computers and disk systems: 

0 FORTRAN-SO-ANSI 66 (except for COM© PLEX) plus many extensions. Includes relocat
® able object compiler. linking loader. library with manager. Also includes MACR0-80 (see below) . . . . . . . . . . . . . . . . . . . . .  $425/$25 
[J COBOL-SO- Level 1 ANSI '74 standard 
(i) COBOL plus most of Level 2. Full sequential, @ relative. and indexed file support with variable file names. STRING. UNSTRING, COMPUTE, VARYING/UNTIL. EXTEND. CALL. COPY, SEARCH, 3-dimensional arrays. compound and abbreviated conditions. nested IF. Powerful interactive screen-handling extensions. Includes compatible assembler, linking loader. and relocatable library manager as described under MACR0·80 . . . .  $700/$25 
0 MACRO-SO-8080/ZBO Macro Assembler. 
<D Intel and Zilog mnemonics supported. Relocat@ able linkable output. Loader, Library Manager and Cross Reference List u t i l i t i es 

0 SMAL!SO Structured Macro Assembler included . . . . . . . . . . . . . . . . . . . . . .  $149/$15 ® Language- Package of powerful general D muSIMP/muMATH-muSIMP is a high level purpose text macro pro�essor an� SMA� <D programming language suitable for symbolic structured language co�pller. SMAL 15 an as N�
nd semi-numerical processing. Implemented 

t�';;�"�E1t�2¥�Jl�1��th 016:��6Ns����: rusing a fast and efficient interpreter requiring 
· · s75151 5  . only 7K bytes of mach1ne code. muMATH IS a END constructs · · · · · · · · · · · · · · · package of programs written in muSIMP The 

PHOENIX SOFTWARE ASSOCIATES fuancc�f�nes:�����ir��e�r��a:���a��g��.a���� 
0 PASM*-Z80 macro assembler, lntei!TDL forms matrix operations on arrays: transpose, 
@ mnemonics. Generates Intel hex format or re- multiply, divide. inverse and other integer pow-. . N,.. 11) locatable code in either TDL Object Module ers. Logarithmic. exponential, trigono":letr.ic 

� Apple II * . .  : . . .  · . · . · . · 2.x · · · .350/25 0 mat. Supports text insertiOn. cond1t1onal ferentiation with partial derivatives, symbolic in-
�·, , 1 ) System* Vers1on Pnce �· ormat or PSA Relocatable B.inary Modl:JI� for- simplification and transformation, symbolic dlf· 
rvv )I St;>f!Card With Z80 . branching within macros. recursive macro calls tegration of definite and indefinite integrals. _/ Microsoft BASIC vers1on 5 and parameter passing . . . . . . . . . . . .  $129/$25 Requires 40K CP/M. . .$250/$20 

�:�hp�:�� resolution 0 EDIT -Character .o�i.ented text . .  fi.le editor. In- 0 muLISP-79-Microcomputer implementation North Star Single Density . . .  1 .4 . . .  145/25 ®N @ �tude:> macro .def1n1t1on �apab1ht1es. Handles CD of LISP The int�rpreter resides in only. 7K bytes North Star Double Density . .  1 .4 . .145/25 fl ,,) mse':'1on, deletion, searchmg, block move,. etc. " 11 J of memory yet 1ncludes 83 LISP functions. Has North Star Single Density 2.x . . . 170/25 ,)\ljf"'....;ffor f1les of any length. Does not requ1re a �\l.lj""'J'infinite precision integer arithmetic expressed North Star Double/Quad . . .  2.x . . . .  1 70/25 Y CRT. · · · · · · · · · · · · · · · · · · · · · · · · · .$129/$25 1' / in any radix from 2 to 36. muLISP-79 includes �urango F-85 . 2.x . . . 170/25 0 PLINK*- Two pass disk-to-disk linkage edi- complete trace facility and a library of useful ICOM Micro-Disk 241 1  . . . . .  1 .4 . . .  145/25 @ tor/loader which can produce re-entrant, func t ions and en te r t a i n i ng  samp le  iCOM 371 2 .  . 1 .4 . . .  170/25® "N�ROMable code. Can link programs that are programs. . . . . . . . . . . . .  $200/$15 iC.OM 3812 . . . . . . . . .  1 .4 . . .  170/25 • larger than available memo�y lor exe?ution 0 XMACR0-86-8086 cross assembler. All Mils 3202/Aitalr 8800 . . . . . .  1 .4 . . . .  145/25 target.e.� on another mach me. Ful l l ibrary CD Macro and utility features of MACR0-80 pack-Heath HB + H1 7 . . . . . . . . . .  1 .4 . .145/25 ® capabJIJtles. Input can be PSA Reloca!able B1- age. Mnemonics slightly modified from Intel Heath H89 . . . . . 1 .4 . . . .  145/25 @ nary Module, TDL Object Module or Microsoft ASM86 .  Compa ti b i l i t y  da ta shee t  Heath H89 by Magnoha . . 1 .4 . . . 250/25 0 REL files. Output can be a COM file, Intel hex available . . .$275/$25 Heath H89 by Magnolia . 2.x .300/25 0 fi le. TDL Object Module or PSA Relocatable Onyx CBOOI . . . . . . . . . . . . . .  2.x . . . 300/25 0 file. . . .  . . . . . . . . . . . . . . . . . . . . .  $129/$25 0 EDIT-80-Very fast random access text editor 
<D for text with or without line numbers. Global and intra-line commands supported. File compare ?��-��i����1 f3 · · · · · · · · �·�

· ���j�� ® 0 BUG" and i' BUG"-Z80 interactive machine 
TRS-80 Model 11 . . • . •  2.x . . . 1 70/25 @ level debugg1ng tools for. program d�velop-
TAS-80 Model 11 + corvus . 2.x . . .250125 N(o �'!lent. BUG ��s :ull symb�hc trace an

1
��rter��h Proce.ssor Technology � · ��s�)���n/.mi�����;���tsc��J��nd�ti��al 

Cr����o���·sySi�m· 3 · · · · · · : L: : : :  �:���� �raps while tracing (even thr.ough RO,M!).fLBUG 

utility included. . . . . . . . . . . . . . .  $89/$15 

0 PASCAL/M"-Compiles enhanced Standard ® Pascal to compressed efficient Pcode. Totally CP/M compatible. Random access files. Both 16 and 32-bit lntegers. Runtime error recovery. Convenient STRINGs. OTHERWISE clause on CASE. Comprehensive manual (90 pp. indexed). SEGMENT provides overlay structure. IN PORe OUTPORT and untyped files for arbitrary 1/0. Requires 56K CP/M. Specify 1) 8080 CP/M, 2) ZBO CP/M, or 3) Cromemco coos. .$175/$20 

Intel MOS Single Density . .  1 .4 . . . .  1 45/25 I? � sub.set .of BUG and IS used 1n memory 
Intel MDS Single Density . . .  2.x . . . .  170/25 hm1ted Situations . . .$129/$25 
Micropolis Mod I . . . . . . . . . .  1 .4 . . .145/25 ® Micropolis Mod II . 1 .4 . .145/25 ® 
The following configurations are scheduled for release soon: North Star Double/Quad + COIVUS . . . . . . . . . . . . . .  2.X . 250/25 North Star Horizon HD-1 . .  2.x .  250/25 Ohio Scientific C3-C . . . .  2.x . . . .  250/25 Micropolis Mod II . . . . . . . . . .  2.x . . . .  200/25 Mostek MDX STD Bus System . . . .  2.x . . . .  350/25 •• iCOM 3812 . . . . . . . . . . . . . .  2.x . 225/25 • iCOM 451 1 /Pertec 03000 . .  2.x . . . .  375/25 "+ 
Software consists of the operating system, text editor. assembler, debugger and other utilities for fife management and system maintenance. Complete set of Digital Research's documentation and additional implementation notes in· eluded. Systems marked * and .. include firmware on 2708 and 2716. Systems marked+ include 5440 media charge. Systems marked 
® require ·the special ® versions of soft· ware in this catalog. Systems marked ® have minor variants available to suit console interface of system. Call or write for full list of options. 0 includes hardware addition to allow our standard versions of software to run under it. 

0 Z80 DEVELOPMENT PACKAGE-Consists @ of: ( 1 ) disk file line editor. with global inter and 
@ intra-line facilities; (2) Z80 relocating assem-bler, Zilog/Mostek mnemonics. conditional assembly and cross reference table capabilities; (3) linking loader producing absolute Intel hex disk file . . .$95/$20 

0 ZDT-ZBO Monitor Debugger to break and @ examine registers with standard Zi log/ 
® ����k ���n;��icw�i:�sz��bt6��s�11��

s��3n� Package . .  . .$50/51 o 

AVOCET SYSTEMS 

0 XASM-68-Non-macro cross-assembler with nested conditionals and full range of pseudo operations. Assembles from standard Motorola MC6800 mnemonics to Intel hex . . .  $200/$25 
0 XASM-65-As XASM·68 for MOS Technology MCS-6500 series mnemonics .$200/$25 
0 XASM-48-As XASM·68 for Intel MCS-48 and UPI-41 families . . . $200/$25 
0 XASM-18-As XASM·68 for RCA 1 802 . . . . . . . . .  $200/$25 
0 DISTEL- Disk based disassembler to Intel 8080 or TDL!Xitan zao source code, listing and cross reference files. Intel or TDL/Xitan pseudo ops optional. Runs on 8080 . .  $65/$10 
0 O IS ILOG-As D I STEL to Zi log/Mostek @ mnemonic files . .$65/$10 
(j) 

DIGITAL RESEARCH 

0 MP/M- Installed for single density MDS-800. Multi-processing derivative of the CP/M operating system. Manual includes CP/M2 documentation . . . .$300/$50 
D MAC-8080- Macro assembler. Full Intel ® macro definitions. Pseudo Ops include RPC, IRP. REPT, TITLE, PAGE. and MACLIB. Produces absolute hex output plus symbol table file for use by SID and ZSID (see below) $120/$15 
0 SID-8080- Symbolic debugger. Full trace, ® pass count and breakpoint program testing. Has backtrace and histogram utilities. When used with MAC, provides full symbolic display of memory labels and equated values .$105/$15 
0 ZSID-Z80-Symbolic debugger with all lea· ® lures of SID . . . . . . . . . . . . . . . . . . . . .  $130/$15 
(j) 
0 TEX-Text output formatter to create paginat® ed, page-numbered and justified copy. Output can be directed to printer or disk . . .  $105/$15 

0 PASCAL/Z-ZBO native code PASCAL com
<D piler. Produces optimized. ROMable re-entrant 
@ code. All interfacing to CP/M is through the support library. The package includes compiler, relocating assembler and linker, and source lor all library modules. Variant records. strings and direct 1/0 are supported. Requires 56K CP/M· . . . . .  $395/$25 
0 PASCAL/MT-Subset of standard PASCAL. ® Generates ROMable 8080 machine code. ® Symbolic debugger included. Supports inter-rupt procedures, CP/M file 1/0 and assembly language interface. Real variables can be BCD, software floating point, or AMO 9511 hardware floating point. Includes strings enumerations and record data types. Manual explains BASIC to PASCAL conversion. Requires 32K . .  $250/ $30 0 OESPOOL- Utility program to permit simutta® neous printing from text files while executing ��� �r�g��s-·�·�·.;. ·.;.·.;.·�·�·�·�·!8�/!1� D APLJVBO-Concise and powerful language for 
CD application software development. Complex 

0 t iny C- lnteractive interpretive system for @ programmin� problems are reduced to simple ® teaching structured programming techniques. N � , 1) expressions 1n APL. Features include up to 27K Manual includes full source listings .$105/$50 �J.J-S,active workspace. shared variables, arrays of 
D BDS C COMPILER-Supports most features ../ up. to B. dimensions, disk workspace and co�y 
@ of language. including Structures, Arrays, ?bJect library. The s�stem a!so supports auxii-
(D Pointers, recursive function evaluation, over- 1ary processors for lnterf.acmg 1/� pprts. R�-

lays .. lncludes linking loader, library manager, qu1res 48K CP/M and senal APL pnnt1ng terml-
and library containing general purpose, file 1/0, nal or CRT · · · · · · · · · · · · · · · · · · · · · .$500/$30 and floating point functions. Lacks initializers, 0 ALGOL-60- Powerful block-structured ian-statics. floats and longs. Documentation in- ® guage compiler featuring economical run-time eludes "The C PROGRAMMING LANGUAGE" dynamic allocation of memory. Very compact by Kernighan and. Ritchie . . . . . . . . . .  S145/S25 ����gtg1t�t0 �:�)rtsfe���e�mJ���;��go����1 � :-;;'H�Js�,;'�!T��t;a�eO��:;E�;;;dTuhc����:S��� extensions including string handling direct disk 

® code than a pseudo-code Pascal with more address 110 etc. . . .  $199/$20 
extensive facilities. Conforms to the full UNIX* 0 CBASIC-2 Disk Extended BAS IC- Non-Version 7 C language, described by Kernighan @ interactive BASIC with pseudo-code compiler and Ritchie, and makes available over 75 tunc- and run-time interpreter. Supports full file con-
���s 5���a��rl������o�.Oli����Te �0

an$������ ��:ia��:��i�t�·. i.nt�g�r ��d . �x�����d .���g7��� REL files. Requires 60K CP/M . . . . .  $630/$30 
MICROSOFT 

0 BASIC-80-0isk Extended BASIC, ANSI © compat ib le w i t h  long var iab le names. @ WHILE/WEND, chaining. variable lenglh file records . . .$325/$25 
0 BASIC COMPILER-Language compatible 
CD with BASIC-80 and 3-10 times faster execution. @ Produces standard Microsoft relocatable bi· nary output. Includes MACR0-80. Also linkable to FORTRAN-SO or COBOL-80 code modules . . . . . . . . . . . . . . .  $350/$25 

MICRO FOCUS 

0 STANDARD CIS COBOL-ANSI 74 COBOL 
CD standard compiler fully validated by U.S. Navy tests to ANSI Ievel 1 .  Supports many features to 

���1ufein���d�n�u1?l���i�il�0f���i�y.0lr����� 
gram segmentation, interactive debug and 
fe��:�f����e����i���t��C����r�e�ur:I:�!t�i�0� from COBOL programs used with any dumb terminal . . . . . . . . .  $S50/$50 

Lifeboat Associates, 1 651  Thi rd Avenue ,  N Y. .  N Y. 1 0028 (212) 860·0300 Telex: 220501 
Neu in der Schweiz Lifeboat Associates GmbH, Aegerist r. 35. 6340 Baar Telefon 042/31 2931 

0 FORMS 2-CRT screen editor. Output is 
CD COBOL data descriptions for copying into CIS COBOL programs. Automatically creates a query and update program of indexed Iiles using CRT protected and unprotected sC'reen formats. No programming experience needed. Output program directly compiled by STAN� DARD CIS COBOL . . .  $200/$20 

EIDOS SYSTEMS 

0 KISS-Keyed Index Sequential Search. Offers 
CD complete Multi-Keyed Index Sequential and Direct Access file management. Includes built-in utility functions for 16 or 32 bit arithmetic. string/integer conversion and string compare. Delivered as a relocatable linkable module in Microsoft format for use with FORTRAN-SO or COBOL-80, etc. .$335/$23 
0 KBASIC-Microsoft Disk Extended BASIC 
CD version 4.51 integrated by implementation of nine'additional commands in language. Pack� age includes KISS. REL as described above, and a sample mail list program . . . . .  $585/$45 To licensed users of Microsoft BAS\C-80 (MBASIC) . . . . . .  $435/$45 
0 XYBASIC I nteract ive Process Contro l  BASIC-Full disk BASIC features plus unique commands to handle byte rotate and shift and to test and set bits. Available in several versions: Integer ROM squared . . . . .  $350/$25 Integer CP/M . . . . . . . . . . . . . . . . . . .  $350/$25 Extended ROM squared . . . . . . . . . .  $450/$25 Extended CP/M . . . . . . . . . . . . . . . . .  $450/$25 Extended Disk Cf'/M . . . . $550/$25 Integer CP/M Run Time Compiler . .  $350/$25 Extended CP/M Run Time Compiler$450/$25 · - - - - - - - - - - - - - - - - - - - -
0 RECLAIM-A utility to validate media under CP/M. Program tests a diskette or hard disk surface for errors. reserving the imperfections in invisible files, and permitting continued usage of the remainder. Essential for any hard disk. Requires CP/M version 2. . . . . .  $80/$5 
0 BASIC UTILITY DISK- Consists of: ( 1 )  ® CRUNCH-14- Compacting utility to reduce 

��r���ff��S�be:��1 �h�.t�:C-�61 f��g+����8 BASIC. (2) DPFUN-Double precision subroutines for computing nineteen transcendental functions including square root, natural Jog. log base 10, sine, arc sine, hyperbolic sine. hyper· bolic arc sine, etc. Furnished in source on dis-kette and documentation . . . . . . . . .  $50/$35 
0 STRING/80-Character string handling plus routines for direct CP/M BOOS calls from FORTRAN and other compatible Microsoft languages. The utility library contains routines that enable progr?:ns to chain to a COM file, retrieve command line parameters and search file directories with full wild card facilities. Supplied as linkable modules in Microsoft format. $95/$20 
0 STRING/80 source code ava i lab le separately- . .$295/NA 
0 THE STRING BIT- FORTRAN character 
® string handling. Routines to find. fill , pack. move, separate. concatenate and compare character strings. This package completely eliminates the problems associated with character string handl ing in FORTRAN. Supplied with source . . . . . . . . . . . . . .  $65/$15 
0 VSORT-Versatile sort/merge system for fixed 
® length records with fixed or variable length fields. VSORT can be used as a stand-alone package or loaded and called as a subroutine from CBASIC-2. When used as a subroutine, VSORT maximizes the use of buffer space by saving the TPA on disk and restoring it on completion of sorting. Records may be up to 255 bytes long with a maximum of 5 fields. Upper/ lower case translation and numeric fields supported. . . . . . . . . . . . . $175/$20 
0 CPM/374X-Has full range of functions to create or re-name an IBM 3741 volume, display directory information and edit the data set contents. Provides full file transfer facilities between 3741 volume data sets and CP/M files . . . . . . . . . . . . . . . . . . . . .  5195/$10 

CPAid� s� 
0 MASTER TAX-Professional tax preparation 
CD program. Prepares schedules A, B, C. D, E. F. t G. R/RP, SE. TC, ES and forms 2106. 2119, 2210, 3468, 3903, 2441, 4625, 4726, 4797, 4972, 5695 and 6521. Printing can be on readily available, pre-printed continuous forms, on overlays, or on computer generated, IRS approved forms. Maintains client history files and is interactive with CPAids GENERAL LEDGER II (see below) . .$995/$30 
0 STANDARD TAX-As above for schedules A. t B, C. D. E. G. R/RP. SE. TC and forms 2106 and 2441. Also. does not maintain client history files . .  $495/$30 
0 GENERAL LEDGER If- Designed for CPII:s. t Stores complete 12 month detailed history of transactions. Generates financial statements. depreciation. loan amortizations. journals. trial balances, statements of changes in financial position, and compilation letters. Includes payroll system with automatic posting to general ledger. Prints payroll register. W2's and payroll checks. . .$450/$30 



D T/MAKER-Powerful new tool for preparing management reports with tabular data. Makes 

N� financial modeling projects easy. Do you want a weekly profitability report? Set up the table and compute. Just change the sales figures for next week and compute. You have a new report! T /MAKER includes a full screen editor for setting up tables which pages left, right, up and down. Compute includes standard arithmetic, percents, exponents, common transcendental functions, averages, maxima, minima, projections, etc. Requires 48K CP/M and CBASIC-2 . .$275/$25 · - - - - - - - - - - - - - - - - - - - · 
0 BSTAM-Utility to link one computer to another 
® also equipped with BSTAM. Allows file transfers at lull data speed (no conversion to hex), with CRC block control check for very reliable error detection and automatic retry. We use it! It's great! Full wildcard expansion to send *. COM, etc. 9600 baud with wire. 300 baud with phone connection. Both ends need one. Standard and 

® versions can talk to one another . .  $150/$10 
0 WHATSIT?* - interactive data-base system using associative tags to retrieve information by subject. Hashing and random access used for fast response. Requires CBASIC-2 .$175/$25 
0 SELECTOR flf-C2- Data Base Processor to t create and maintain multi-key data bases. 
® Prints formatted sorted reports with numerical summaries or mailing labels. Comes with sample applications, including Sales Activity, Inventory, Payables, Receivables, Check Register, and Client/Patient Appointments. etc. Requires CBASIC-2. Supplied in source . . . .$295/$20 
0 G L E C T O R - General Ledger opt ion to SELECTOR III-C2. Interactive system provides for customized GOA. Unique chart of transaction types insure proper double entry bookkeeping. Generates balance sheets, P&L statements and journals. Two year record allows for statement of changes in financial position report. Supplied in source. Requires SELECTOR I I I-C2 . C BASIC-2 and 56K system. . . . . . . . . . . . . . . . .  $350/$25 
0 CBS-Configurable Business System is a comprehensive set of programs for defining custom data files and application systems with

out using a programming language such as BASIC, FORTRAN, etc. Multiple key fields for each data file are supported. Set-up program customizes system to user's CAT and printer. Provides fast and easy interactive data entry and retrieval with transaction processing. Report generator program does complex calculations with stored and derived data. record selection with multiple criteria, and custom formats. Sample inventory and mailing list systems i ncluded . No suppo r t  l a nguage required . .$295/$40 
MICRO DATA BASE SYSTEMS 

0 HDBS- Hierarchical Data Base System. CODASYL oriented with FILEs, SETs, RECORDs and ITEMs which are all user defined. ADD. DELETE, UPDATE. SEARCH. and TRAVERSE commands supported. SET ordering is sorted. FIFO, LIFO, next or prior. One to many set relationship supported. Read/write protection at the f;=ILE level. Supports FILEs which extend over multiple floppy or hard disk devices. 

0 WORD-STAR- Menu driven visual word pro
© cessing system for use with standard terminals. Text formatting performed on screen. Facilities 

�0�dt��td��������·Js������r��t'·oi�:�b������ while simultaneously editing a second. Edit facilities include global search and replace. Read/Write to other text files. block move, etc. Requires CRT terminal with addressable cursor positioning . . . . . . .  $445/$40 
0 WORD-STAR-MAIL-MERGE-As above with 
<D option for production mailing of personalized documents with mail lists from OATASTAR or NAD . . . . . . .  $575/$40 
0 WORD-STAR Customizatlon Notes- For sophisticated users who do rot have one of the 

�ann/ i�t���a�s��{�i���� o:e��:��r 
0�

o����� STAR . . .  SNA/$95 
0 WORD-MASTER Text Editor- In one mode 
© has superset of CP/M's ED commands including global searching and replacing. forwards and backwards in file in video mode, provides full screen editor for users with serial address-able-cursor terminal . . . . . . . . . . . . . .  $145/$25 
0 TEXTWRITER Ill-Text formatter to justify and 
® paginate letters and other documents. Special features include insertion of text during execution from other disk files or console, permitting recipe documents to be created from linked fragments on other files. Has facilities for sorted index, table of contents and footnote insertions. Ideal for contracts, manuals, etc. Now compatible with Electric Pencil* and Word-Star prepared files . . .$125/$20 

PEACHTREE SOFTWARE 

0 General accounting software for small busi
<D nesses. Each product can be used alone or with t automatic posting to the general ledger. Supplied in source for Microsoft BASIC 4.51. 

GENERAL LEDGER . . . . . . . . . . . . .  $530/$40 ACCOUNTS PAYABLE . . . . . . .  $530/$40 ACCOUNTS RECEIVABLE . . . . . . .  $530/$40 PAYROLL . . . . . . . . . . . . . . . . .  $530/$40 INVENTORY . . . . . . . . . . . . . . . . . . . .  $660/$40 ALSO: MAILING ADDRESS . . . . . .  $530/$40 PROPERTY MANAGEMENT . . . .  $925/$40 
GRAHAM-DORIAN SOFTWARE 
SYSTEMS 

0 Comprehensive accounting softWare written in 
© CBASIC-2 and supplied in source code. Each 
® software package can be used as a stand-alone t system or integrated with the General Ledger for automatic posting to ledger accounts. Requires CBASIC-2. 

GENERAL LEDGER . . . . . . .  $805/$40 ACCOUNTS PAYABLE . . . . . . . .  $805/$40 ACCOUNTS RECEIVABLE . .  $805/$40 INVENTORY SYSTEM . . . . . .  $555/$40 JOB COSTING . . . . . . . . . . . . . . .$805/$40 APARTMENT MANAGEMENT . . . .  $805/$40 CASH REGISTER . .  $805/$40 
0 ����a-;���� ��f�:���:ssci,S�e;B��IIIunse���� 0 POST�A�TER :-A comprehen?ive package 

level read/write protection for FILE, SET. REG- ® for ma1l .11st mamtenan�e that IS completely 
ORO and ITEM. Explicit representation of oneN�p.t� menu �nven. Features 1ncl�de keyed record toone, one to many, many to many. and many to fJ� •extract1o� �nd label p�oduct1o�. A form letter 
one SET relationships. Supports multiple , pro9!am IS mcluded wh1�h prov1des neat letters owner and multiple record types within SETs. 0_ on s1n_gle sheet or cont1n_uous forms. Includes 
HDBS files are fully compatible .Jv.U .}}· NAD f1le translator. Requ1res CBASIC-2 

0 HDBS-Z80 version . . . . . . . . .  · . . .  $250/$40 • .'� · · · · · · · · · · · · · · · · · · · · · · · · 51501520 
0 MDBS-Z80 version . . .  $750/$40•• STRUCTURED SYSTEMS GROUP 8080 version available at $75 extra. 

When ordering, specify one of the language interfaces listed below. Additional language interfaces available at time of purchase for $100 or $125 if purchased later. **The single manual covering HOBS and MOBS when purchased alone comes without specific language interface manual. Manuals are available lor the following Microsoft languages: 
1) MBASIC 4.51 , 2) BASIC-80 5.0. 3) Compiled BASIC or FORTRAN-80, 4) COBOL-80, 5) MACR0-80. . . . . . . . . .  SNA/$10 
MICROPRO 

0 SUPER-SORT 1- Sort. merge. extract utility as 
@ absolute executable program or linkable module in Microsoft format. Sorts fixed or variable records with data in binary. BCD. Packed Decimal. EBCDIC. ASCII, floating & fixed point, exponential, field justified. etc. Even variable number of fields per record! . . . .  $225/$25 
0 SUPER-SORT II- Above available as abso
<D lute program only . . .  $175/$25 
0 SUPER-SORT I l l-As II without SELECT/ 
<D EXCLUDE . .$125/$25 
D DATASTAR- Professional forms control entry 
<D and display system for key-to-disk data cap-ture. Menu driven with built-in learning aids. Input field verification by length. mask. attribute (i.e. upper case. lower case. numeric, auto-dup, etc.). Built-in arithmetic capabilities using keyed data, constant and derived values. Visual feedback for ease of forms design. Files compatible with CP/M-MP/M supported languages. Requires 32K CP/M .$350/$35 

0 Complete interactive accounting software for t business. Each product can be used standalone or with automatic posting to the general ledger. Each product is thoroughly tested and very well documented. Each product requires CBASIC-2. 
GENERAL LEDGER . . .  $820/$40 ACCOUNTS RECEIVABLE . . . . . . .  $820/$40 ACCOUNTS PAYABLE . . .$820/$40 PAYROLL . . . . . . . .  $820/$40 INVENTORY CONTROL . . . . .  $820/$40 

NEW! NEW'S-LETT:E FRoM uFiaoAt'vt · 

• Latest Version Numbers List of Software �·'' 
• Update on f ;�;' '; CP/M Users Group -...;;;:::._ 

The Great ZOSO Speal<s Out from Behind the Scenes 
$16 ppd. for 12 issues (U.S., Canada, Mexico). Elsewhere $40. Send Check to "Lifelines." 1651 Third Avenue. New York. N.Y. 10028 or use your VISA or Masfercharge -call (212) 722-1700 
Copyright © 1980 Lifeboat Associates. No portion of this advertisement may be reproduced without prior permis�on. 

Sot1w01re / 
Ml���� ������� 

I] ANALYST-Customized data entry and reportt ing system. User specifies up to 75 data items per record. Interactive data entry, retrieval, and update faci l i ty makes informat ion management easy. Sophisticated report generator provides customized reports using selected records with multiple level breakpoints for summarization. Requires a disk sort utility such as OSORT. SUPER-SORT or VSORT and CBASIC-2 .$250/$15 

0 THE C PROGRAMMING LANGUAGE-By Kernighan and Ritchie. The standard textbook on the language. Recommended for use by BDS C. tiny C, and Whitesmiths C users . .  $12 
0 STRUCTURED MICROPROCESSOR PRO

GRAMMING- By the authors of SMAL/80. Covers structured programming, the 8080/ 8085 instruction set and the SMAUBO language . . .$20 
0 ACCOU NTS P A Y A B L E  & ACCOUNTS 

R E C EIVAB L E - CBASIC - By Osborne/ McGraw-Hill . . . .  S20 
D LEITERIGHT-Program to create, edit and type letters or other documents. Has facilities to enter. display. delete and move text, with good video screen presentation. Designed to inte· grate with NAD for form letter mailings. Re-

0 G E N E R A L  LEDGER-CBAS IC- By Osborne/McGraw-Hill . . . . . . . . . . . . .  $20 
0 PAYROLL WITH COST ACCOUNTING

CBASIC-by Osborne/McGraw-Hill . . . . $20 
quires CBASIC-2 . . . . . . . . . . . . .  $200/$25 

0 NAD Name and Address selection systemInteractive mail list creation and maintenance program with output as full reports with reference data or restricted information for mail labels. Transfer system for extraction and transfer of selected records to create new files. Requires CBASIC-2 . . .$100/$20 

0 LIFEBOAT DISK COPYING SERVICETransfer data or programs from one media format to another at a moderate cost" .from $25 

* * * * * * * 
H earty Appetite. 

0 OSORT- Fast sort/merge program for files with fixed record length. variable field length information. Up to five ascending or descending keys. Full back-up of input files created 
* * * * * * * 

. . . . . . . . . . . .  $100/$20 
*CP/M and MP/M are trademarks of Digital Research. 

* * * * * * * CON DI M E NTS 
Z80 i s  a trademark of Zilog. Inc. UNIX is a trademark of Bell Laboratories. WHATSIT? is a trademark of Computer Headware. 

* * * * * * * 
Electric Pencil is a trademark of Michael Shrayer Software. TRS-80 is a trademark of Tandy Corp. 

0 HEAD CLEANING DISKEITE-Cieans the ����a���i�s aat��ddee::r�ko�f�i���i:ft. drive Read/Write head in 30 seconds. Diskette Apple is a trademark of Apple Computer. absorbs loose oxide particles. fingerprints, and PASM, PUNK, BUG andJ.LBUG are trademarks other foreign particles that might hinder the per- of Phoenix Software Associates Ltd. 
�����c!it� ���y d���� £�:gifyL���r �!, least 3 CPAids is a trademark of Computer Tax Ser-
Single sided . . . . . . . . . . . .  $20 each/$55 for 3 vice. Inc. 
Double sided . .  $25 each/$65 for 3 t Recommended system configuration consists 

0 FLIPPY DISK KIT-Template and instructions of 48K CP/M, 2 full size disk drives. 24 x 80 CRT 
· to modify single sided 51J4'' diskettes for use of and 132 column printer. 
second side in single sided drives · .$12·50 @ Modified version available for use with CP/M as 

0 FLOPPY SAVER- Protection for center holes implemented on Heath and TRS-80 Model I for 5" and 8" floppy disks. Only 1 needed per computers. diskette. Kit contains centering post, pressure tool and tough 7 mil mylar reinforcing rings for CO User license agreement for this product must 25 diskettes. be signed and returned to Lifeboat Associates 5". Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 before shipment may be made. �::: �:�gs only · · · · · · · · · · - · · · - · · · · · · :s��:�� CD This product Includes/eXcludes the language 
8", Rings only . . . . . . . . . . . . . . . . . . . . . . .  $8.95 ® manual recommended in Condiments. 

0 PASCAL USER MANUAL AND REPORT- ® Serial number of CP/M system must be By Jensen and Wirth. The standard textbook on supplied with orders. the language. Recommended for use by Pascai/Z, Pascai!M and Pascai/MT users $12 ® Requires 280 CPU. 
,-----------------------, ' Orderi ng Information 

MEDIA FORMAT ORDERING CODES When ordering, please specify format code. 
LIFEBOAT ASSOCIATES MEDIA FORMATS LIST Diskette, cartridge disk and cartridge tape format codes to be specified when ordering software for listed computer or disk systems. All software products have specific requirements in terms of hardware or software support. such as MPU type. memory size. support operating system or language. 
Computer ayttem Format Code 

Allair aaoo Disk . . . .  See MITS 3200 
Altos . . . . . . . . . . . . . . . . . . . . . . . .  AI" 
Apple + SoltCard t3 Sector . . . .  AG 
Apple+ SoltCard 1 6  Sector . . . . RA 
BASF System 7 1 00  . . . . . . . . . . . . AD 
Blackhawk Single Density . . . . . .  Q3 

Blackhawk Micropolis Mod l1 . . . 02 

CDS Versalile 38 . . . . . . . . . . Ot 
COS Versalile 4 . . . . . . . . . . . . . .  02 

COMPAL-aO . . . . . . . . . . . . . . 02 

Cromemco Syslem 3 . . . . . . .  A 1" 

Cromemco Z2D . . . . . . . . .  A6 

CSSN BACKUP (lape) . . T1 11 
Della . . . . . . . . . . . . . . . . . . . . . . . .  At" 
Digi·Log Microterm II AD 

Oigilal Microsyslems . . . . . . . . . . .  A 1' 
Discus . . . . .  See Morrow Discus 
Durango F·85 . . Al 
Dynabyte OBa/2 At 

Oynabyte OBa/4 . . . . . . . . . A 1" 
Exidy Sorcerer � Lifeboat CP/M .02 

Exidy Sorcerer , Exidy CP/M .Q4 

Heath Ha + H 1 7/H27 . . .  P4 

Heath H89 + Lifeboat CP/M . . . . P4 

Heath H89 + Magnolia CP/M . . .  P7 

Hellos II .See Processor Technology 
Horizon . . . .  See North Star 
iCOM 2411 Micro Floppy . . . . . . . A3 
iCOM 3712 . . .  At 
iCOM3812 . . . . . . . . . . . . . . . . . . . .  AI" 
iCOM 451 I 5440 Carlridge 

CP/M 1.4 . . .  01 11 
iCOM 45tt 5440 Cartridge 

CP/M 2.2 . . . . . . . . . . . . . . . . . . . 02# 

Prices F.O.B. New York. Shipping. handling and C.O.D. charges extra. 
Manual cost applicable against price of subsequent software purchase. 
The sale of each proprietary software package conveys a license for use on one system only. 

=== · 

Computer ayttem Format Code 

IMS 5000 . . .  AA 
IMS BOOO . . . . . . . . AI' 
IMSAI VOP·40 . . . .  A4"' 
IMSAI VOP-42 . . . . . .  A4"" 

IMSAI VDP-44 . .  AS"" 
IMSAI VDP·80 . . . . . . . . . . . . . . . . . AI"" 
lntecolor .. See lSC lntecblor 
Intel MDS Single Density . . . . . . . .  At 
lntertec SuperBrain DOS 0. 1 . . .  A7 

lntertec SuperBrain DOS 0.5-2.X .AJ 
lntertec SuperBrain DOS 3.X . . . .  AK 
ISC lntecolor 8063/8360/8963 . .  A I 
Kontron PSI-80 . . . . . . . . . . . . . . . . AF 

Meca 5v� - . . . . . . . . . . . . . . . . . . . . P6 

Micromation 
(Except TAS·aO below) . .  At" 

Micropolis Mod I . . 01 

Micropolis Mod l1 . . . . . . . . . . . . . 02 

MlTS 3200/3202 . . . .  81 

Morrow Discus . . . . . . . . . . . . . . . .  A 1" 

Mostek . . . . . . . . . . . At 

MSO 5V•" . . AC 
North Star Single Density . . . . . . . P l  

North Star Double/Quad . . . . . . . . P 2  

Nylac Single Density . . 03 

Nylac Micropolis Mod. II . . 02 

Ohio Scientific C3 . . . . A3 

Onyx C8001 T2 # 
Perlec PCC 2000 . . . . . . . . . . . .  A 1' 

Processor Technology Hellos II . . 82 

Quay 500 . . . . . . . . . . . . . . . . .  AO 

Quay 520 . . . . . . . . . . .  AP 

RAIA Single Density . . . . . . . . . . A9 

AAIA Double Density . . . . . . . . . .  AE 

• Single-Side Single·Density disks 
are supplied lor usc w11h Double
Density and Doubte·Side 8 soft 
seclor formal syslems 

•• IMSAI formats are smglc density 
with directory offset of zero. 

# A med1a surcharge of $25 for or· 
ders on tape formats Tl and T2 and 
of $tOO for orders on disk formats 
Ot and D2 will be added. 

The list ol ava1lable formats is sub· 
fCC! to change without notice. In 
case of uncerlamty. call to confirm 
the format code lor any particular 
equipment 

Computer aptem Format Code 

Research Machines a·· . . . . . . . . . A 1 
Research Machines Slf� . . . . . .  AH 

REX . . .  03 

Sanco 7000 sw· . .  AO 

SO Systems a- . . . . . . . . . . . . . . . . A t• 

SO Systems 5v�· . A3 

Sorcerer . . . . . . . See Exidy Sorcerer 
Spacebyte . . . . . . . . . A 1 
SuperBrain . . . . . . .  See lntertec 
Tarbell . . .  At" 
TEI SY4'" .A3 

TEI B"" . . . . . . . .  At' 
Thinkertoys . . .  See Morrow Discus 
TAS·aO Model I SV•" . . . A2 

TAS·aO Model I ·� FEC Freedom AN 
TAS-ao Model l , Micromation . .  A4" 
TAS·aO Model l + Omikron 5v�· AM 
TAS·BO Model l + Omikron a· . . . A 1 
TAS-80 Model l � Shuffleboard 8'" A 1 
TAS·BO Model l! . . . . . . . . . . . . . . . At" 
VOP-40/42/44/80 . . . . . See IMSAI 
Vector MZ Q2 
Versatile . . . . . . . .  See COS Versatile 
Vista vao sv.· Single Density . . .  Ps 

Vista V200 51f•" Double Density . P6 

Zenith Z89 + LifebOat CP/M .P4 

Zenith zag + Magnolia CP/M . . .  P7 

1 .. The Software Supermarket is a trademark of Lifeboat Associates 



Circle 80 on inquiry card. 

HANDLER 
CONCESSIONAIRES 
DISTRIBUIDORES 

O.E.M. 
A U SGEZEI C H N ETE GROSS 
HANDELSPREISE stellen nur einen 
Aspekt unseres Handlerprogrammes 
dar. Treten S ie noch heute mi t uns 
in V erb i n du n g .  ( W i r  sprechen 
Deutsch) 

UN EXCELLENT P RIX DE GROS 
ne represente qu'un seul aspect de 
notre programme de distribution in
ternationale. Mettez-vous en contact 
avec nous aujourd'hui pour recevoir 
plus de renseignements. (On parle 
fran�ais ! )  

E L  EXCELENTE PRECIO AL 
MAYOREO que ofrecemos repre
senta solo un aspecto de nuestro 
programa de distribucion i nter
nacional. Pongase en contacto con 
nosotros para i n formacion mas 
detallada. (Se habla espafiol! )  

A. D. D.S. 
ANADEX 
APPLE 
CENTRONICS 
CROMEMCO 
HAZELTINE 

IND. MICRO 
OKIDATA 
SO ROC 
SUPERBRAIN 
TELEVIDEO 
TEXAS I NSTR. 

MICRO-COMPUTER BROKERS 
lf'ITERf'IA T/Of'IAL 

68 1 9·P, f'lorlh 2 1  sl Avenue 
Phoenix, Arizona 850 1 5  U. S.A. 

Telephone: (602) 242·996 / 
Telex: (0) 668382 

Address 0 2 3 4 5 6 7 8 9 A 8 C D E F 

000 00 00 00 00 00 00 00 00 04 02 7F 02 04 00 00 00 

0 1 0  00 00 00 00 00 00 08 08 1 C  2A 2A 2A 1 C  08 08 00 4> 

020 00 00 00 00 00 00 00 3E 08 08 08 08 00 00 00 00 .L 

030 00 00 00 00 00 00 22 22 22 3E 22 22 1 C 00 00 00 � 

040 oo oo oo oo oo oo 1 C 1 o 1 o 1 o 1 o 1 o 1 o 1 o 1 o DO L 

050 00 00 00 00 00 00 OC 1 0 20 3C 20 1 0 OC 00 00 00 • 

060 00 00 00 00 00 00 08 08 08 1 C  2A 49 7F 08 08 00 t 

070 00 00 00 00 00 00 00 00 08 1 4  22 41 7 F  00 00 00 -v 

080 00 00 00 00 00 00 08 08 7F 49 2A 1 C 08 08 08 00 4' 

090 00 00 00 00 00 00 04 08 08 08 08 1 0 00 00 00 00 '\. 

OAO 00 00 00 00 00 00 00 00 1 8  24 24 1 8  00 00 00 00 o 

080 00 00 00 00 00 00 7F 41 41 41 41 49 49 49 7 F  00 rJ 

OCO 00 00 00 00 00 00 7F 41 41 41 41 41 41 41 7F 00 0 

000 00 00 00 00 00 00 00 3E 08 08 08 3E 00 00 00 00 I 

OED 00 00 00 00 00 00 00 08 08 08 08 3E 00 00 00 00 T 
OFO 00 00 00 00 00 00 00 1 C 22 41 49 4 1  22 1 C 00 00 o 

1 00 00 00 00 00 00 00 00 00 1 0  20 7F 20 1 0  00 00 00 

1 1  0 00 00 00 00 00 00 00 00 22 1 4  08 1 4  22 00 00 00 X 
1 20 00 00 00 40 20 1 0 1 E 1 1  1 1  OE 00 00 00 00 00 00 P 

1 30 oo oo oo oo oo oo 1 0  1 0  1 0  1 0  1 0  1 0  1 0  1 0  1 C  oo I 
1 40 00 00 00 00 00 00 00 01 1 E 26 2A 32 3C 40 00 00 &. 

1 50 00 00 · 00 00 00 00 08 1 C  2A 08 08 08 08 08 08 00 

1 60 00 00 00 00 00 00 00 1 C 22 35 49 68 2A 1 C 00 00 ® 

1 70 00 00 00 00 00 00 00 08 00 00 7F 00 00 08 00 00 

1 80 00 00 00 00 00 00 00 00 08 1 4  22 41 00 00 00 00 v 

1 90 00 00 00 00 00 00 08 08 08 08 08 08 2A 1 C  08 00 

1 AO 

1 80 

1 CO 

1 00 

00 00 00 00 00 00 00 00 00 41 22 1 4  08 00 00 00 A 

00 00 00 00 00 00 7F 41 49 41 7F 41 49 41 7F 00 8 
00 00 00 00 00 00 3E 00 04 08 1 0  20 1 0  08 04 00 $ 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 7 F  00 -

1 EO 00 00 00 00 00 00 3E 00 1 0  08 04 02 04 08 1 0  00 � 

1 FO 00 00 00 00 00 00 00 40 20 7F 08 7F 02 01 00 00 # 

Table 1: Data that must be programmed into the 2708 erasable programmable read
only memory (EPROM) device. This data tells the video display how to form the 
APL characters from a dot matrix. To the left is the address of the data, in the center 



200 00 00 00 00 00 00 08 1 C 2A 2A 1 C 08 7 F 00 00 00 � 

2 1 0  00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

220 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

230 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

240 00 00 00 00 00 00 00 00 00 OQ 00 00 00 00 00 00 

250 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

260 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

270 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

280 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

290 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

2AO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

280 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

2CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

200 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

2EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

2FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

300 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

3 10  00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

320 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DO 00 

330 00 DO 00 00 00 00 00 00 DO 00 00 00 00 00 00 00 

340 00 00 00 00 00 00 4A 2E 20 57 2E 20 00 00 00 00 

350 00 00 00 00 00 00 4C 61 6E 67 6E 65 72 20 00 00 

360 00 00 00 00 00 00 57 42 32 4F 53 5A 2F 36 20 00 

370 00 00 00 00 00 00 33 2F 34 2F 37 38 00 00 00 00 

380 00 00 00 00 00 00 42 24 1 8  1 8  24 42 00 00 00 00 

390 00 00 00 3C 02 02 3E 42 42 42 42 42 00 00 00 00 

3AO 00 00 00 00 00 00 7E 20 1 0  08 04 7E 00 00 00 00 

380 00 00 00 00 00 00 00 00 00 41 6A 1 5  08 00 00 00 A 

3CO 00 00 00 00 00 00 08 08 08 08 00 08 08 08 08 00 

300 00 00 00 00 00 00 00 00 08 54 28 41 00 00 00 00 ¥ 
3EO DO 00 00 00 00 00 00 00 44 2A 1 1  00 00 00 00 00 

3FO 00 00 00 00 00 00 7 F  7 F  7 F  7 F  7F 7F 7F 7 F  7 F  00 • 

is the data in hexadecimal form, and to the right is the character formed by the data 
in that row. 

Circle 81 on i nquiry card. 

'JteiP Pascal lJ [R!A] 
SUPER-MICRO™ 
Executes Pascal 13x faster than an LSI-11 ! 

The SUPER-MICRO'" series of X-pert Systems:· 
designed by Computex, combine high performance 
with low cost. The X9000 system line features the 
Pascal M ICROENG I N E'"' 16-bit CPU and is now available for delivery. 
'Trademark Western 01g1tal Corp 

SYSTEM X9020 
(CPU Manual $19.95) 

SYSTEM FEATURES (parUal llsl} 
Pascal MICROENGINE'• X9000 
• 16 bit P-code CPU 
• 64K bytes RAM/Full DMA 
• Floppy disk controller (SS or OS) 
• Floating point hardware (IEEE standard) 
• System software with enhancements 
• 2 serial, 2 parallel ports 
• Pascal compiler .text editors, file manager. 

CPU & memory diagnostics. symbolic Pascal debugger. 
linker. utilities and more. 

Floppy Disk Drives (2) 
• 1M combined memory 
• Double density, single sided 
• Standard 8" diskettes 
• 6 ms track to track 

SYSTEM X9023 

$5095* 
PLUS . . .  

MODEL X-920 
DISPLAY/EDIT TERMINAL 

X-920 FEATURES (partlal llal) (Manual $10) 
• Microprocessor controlled 
• Serial RS232C and 20 ma current loop 
• 10 baud ra1es-75 to 19,200 • 24 lines x 80 characters 
• 12 x 10 character resolution • Dual intensity display • Programmable reverse video & underline • 14 key numeric pad with decimal • 16 special function keys 
• 8 edit function keys • 2 block transmission keys • Block, protect & self-test modes 
• 80 storable tabbing 
• lnserl/delete character and line 
• Addressable cursor 
• A host of other features. including cursor controls and remote 

commands such as: clear to nulls. spaces. end of line. end of 
screen: set hi. low. zero intensity; set blink, etc. 

•LIMITED TIME cash price. 10% DOWN guarantees 
priority. Maater Charge & VISA cards accepted. 

Prices: X9000 CPU $2995. Manual $19.95. X-920 CRT $995. 
Manual $10. Perkin-Elmer "Bantam" CRT $799. X-800 disk 
drive $495. Hardware F.O.B. Chicago. Manuals postpaid. 
Custom systems are also available. We service what we 
sell. Written hardware warranty. Nationwide service 
contracts. Custom software. We provide expert technical 
support. 

(312) 684-3183 

C:5?c�!,�.!!'\ 
"The Computer Experta" 

51'10 Drexel, Chlcego, IL 60637 

September 1980 © BYTE Publications Inc 123 



Hexadeci mal  Old 
Code Character 

00 a 

01 8 

02 )' 

03 8 

04 

05 

06 "' 

07 e 

08 

09 

OA X 

08 p. 

oc 

OD � 

OE 

OF 

Photo 3 :  The APL character-generator circuit is connected by a 
ribbon cable to the socket formerly occupied by the MCM6571 
part on the video display board. Use of sockets enables you to 
unplug the APL character-generator circuit and plug the 
MCM6571 back into the video display board if you need to 
reactivate the Greek characters. 

New Hexadeci mal  O ld  N ew 
Character Code Character Character 

1 0  p 

4> 1 1  <7 

.L 1 2  � p 

1"1 1 3  I 
L 1 4  4> 1S\ 

1 5  X 

t 1 6  '¥ @ 

v 1 7  

4> 1 8  .0. v 

'\. 1 9  .J 

1 A  A 
� 1 8  B 

0 1 C  :5, 

I 1 D  

T 1 E  � � 

0 1 F  "" cl 

60 l' 

78 ( * 

7D ) ¥ 

Table 2: Table of character substitution to swap the APL characters for the Greek alphabet and other seldom-
used characters in the MCM6571 character-generator chip. 
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EVERYTH I N G  
50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 1 0977 
*' APPLE IS  A TRADEMARK O F  THE APPLE CORP. 

FROM COMPUMAX BUSINESS SYSTEMS 

The COMPUMAX business applications programs are written with the novice 
computer user in mind. They are easy to use, yet powerful in their  capabilities. Further, 
COMPUMAX supplies the BASIC source code. Thus the programs are easy to modify. 

MICROLEDGER 
This General Ledger system performs the essential functions of dual entry bookkeeping 
and matches revenues and expenses: 
MICROLEDGER includes the following programs.: 

LEDGER 1 - builds and maintains the CHART OF ACCOUNTS file. This f i le contains 
both current and accumulated totals for each account. 

LEDGER 2 - builds and updates the J O URNAL TRANSACTION file. 
LEDGER 3 - lists both the the JOURNAL file and the CHART OF ACCOUNTS. 
LEDGER 4 - computes the T R I A L  BALANCE and executes POSTING of journal trans-

actions into the CHART O F  ACCOUNTS. An AUDIT TRIAL of all  transaction is output. 
LEDGER 5 - produces the PROFIT AND LOSS STATEMENT. 
LEDGER 6- produces the BALANCE SHEET. Assets, l iabi l ities and owners' equities are 

shown by account and by totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $140.00 
M I C ROPAY 

An Accounts Payable system, M I CROPAY incl udes the following program & functions: 
PAY 1 - in itializes both Transaction and Master files, then begins the Accounts Payable 

process by inputting and adding records in the Transaction file. 
PAY 2 - allows for changes and deletions of Transaction and Master records. 
PAY 3 - reports outstanding Accounts Payables in  four categories: under 30 days, 3 1 -60 

days, 61 -90 days, and over 90 days. 
PAY 4 - reports al l  outstanding Accounts Payables for a single customer or for al l  custo

mers. and computes Cash Requirements. 
PAY 5 - reports al l  outstanding Accounts Payables for a single date or for a range of 

dates and computes the Cash Requirements. 
PAY 6 - l ists both the Transactions and Master files. 
PAY 7 - prints checks and accumu lates and journalizes Accounts Payables. This pro-

gram sim u ltaneously creates entries for the MICROLEDGER f i le. . . . . . . . . .  $140.00 
MI CROREC 

An Accounts Receivable system, M I CROREC includes the fol lowing programs and 
functions: 

REC 1 - init ializes Accounts Receivable files, adds A/R record and prints invoices. 
REC 2 - accepts receipt of customer payments and changes or deletions of A/R Trans

action or Master file records. 
REC 3 - reports outstanding Accounts Receivables in four categories; under 30 days, 

31 -60 days, 61 -90days, and over 90 days. 
REC 4 - reports all outstanding Accounts Receivables for a s ingle customer, or for al l  

customers and com putes Cash Projections. 
REC 5 - produces reports for al l  outstanding Accounts Receivables for a single date or · 

lor a range of dates and computes Cash projections. 
REC 6 - lists Transaction and Master files and accu mulates and journalizes Accounts 

Receivables. creating JOURNAL entries which com m u n icate with the M I CROLEDGER 
JOURNAL fi le. . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  $140.00 

MICROINV 
T h i s  Inventory Control system presents a general method of I nventory Control a n d  pro
duces several important reports. Its program incl udes: 

I NV 1 - init ial izes Transaction and Master files and adds and updates Transaction and 
Master records. 

INV 2 - handles inventory issued or received, creating inventory records. This program 
also accu mulates and journal izes transactions, producing J O URNAL entries which 
communicate with the M I CROLEDGER f i le .  

INV 3 - l ists both Transaction and Master fi les. 
INV 4 - produces the STOCK STATUS REPORT, showing the standard inventory stock 

data and stock valuation, and the ABC ANALYSIS breaking down the inventory into 
groups by lrequency of usage. 

INV 5 - gives a JOB COST REPORT /MATERI ALS, showing allocation of materials used 
year-to-date by each job or work code. (This i s  complemented by the Job Cost Report/ 
Personnel in  the M I CROPERS program.) 

INV 6 - computes and provides the E.O.O. (Economic Order Quantities) . . . .  $140.00 
MICROPERS 

This is a Payroll/Personnel program whose functions include: 
PEAS 1 - initial izes the Master fi le and allows for entry and updates of Master records. 
PEAS 2 - initial izes the Payroll file and allows for entry and updates of payroll records. 
PEAS 3 - lists an Em ployee Master Record or the entire Employee Master file: lists a 

single Payroll Record or the entire Payroll f i le . 
PEAS 4 - computes Payroll and prints the PAYROLL R EG ISTER. Prints PAYCHECKS 

and creates JOURNAL entries to be fed into the M I CROLEDGER J O U RNAL file. 
PEAS 5- produces the JOB COST R EPORT/PERSONNEL,  computes the quarterly 941 

bank deposit, and the Annual W-2 run. . . . . . . . . . . . . . . $140.00 
All COMPUMAX programs available in mach ine readable format (diskette form) for the 
following machines: 

TRS-80'" Model ,I 
APPLE I I  
PET 

Micropolis 1 053/ 1 1  
Microsoft under CP/M 
CBAS I C  under CP/M 
Cromemco 

FROM ADVENTURE I NTERNATIONAL (By Scott Adams) 

t 1. ADVENTURELANO - You wander through an enchanted world trying to recover 
the 13 lost treasures. You'l l  encounter wild animals, magical beings, and many 
other perils and puzzles. Can you rescue the Blue Ox from the q u icksand? Or find 
your way out of the maze of pits? Happy Adventuring . .  

t 2. PIRATE'S ADVENTURE - "Yo ho ho and a bottle of ru m" You'll meet u p  with the 
pirate and h.is daffy bird along with many strange sights as you attempt to go from 
your London flat to Treasure Island. Can you recover Long John Si lver's lost 
treasures? Happy Sai l ing,  matey . 

3. MISSION I MPOSSIBLE ADVENTURE - Good morning,  your mission is to ... and so 
it starts. Will you be able to complete your mission in t ime? O r  is the world's first 
automated nuclear reactor doomed? This one's well named. It's hard, there is no 
magic, but plenty of suspense. Good luck . .  

4. VOODOO CASTLE - Count Cristo has had a f iendish curse put on h i m  by his 
enemies. There he lies, with you his only hope. Wil l  you be able to rescue h i m  o r i s  
he forever doomed? Beware the Voodoo Man . 

* All orders processed 

within 24-Hours 

* 30-Day money back guarantee 

on all Software (less a $3 
penalty for handling) 

5. THE COUNT - You wake up in a large brass bed in a castle somewhere in Tran
sylvani. Who are you, what are you doing here, and WHY did the postman deliver 
a bottle of blood? You'll love this Adventure, in fact, you might say it's Love at First 
Byte . . . . .  

6. STRANGE ODYSSEY - Marooned at the edge of the galaxy, you've stumbled on 
the ruins of an ancient alien civil ization complete with fabulous treasures and 
unearthly technologies. Can you collect the treasu res and return or will  you end 
up marooned forever? . 

7. MYSTERY FUN HOUSE - Can you f ind your way completely through the strangest 
Fun House in existence, or will you always be kicked out when the park cfoses? . . .  

8. PYRAMID O F  D O O M  - An Egyptian Treasure H u nt leads 
'
you into the dark re

cesses of a recently uncovered Pyramid. W i l l  you recover al l  the treasures or more 
l i kely will you join its denizens for that long eternal sleep? . 

9. GHOST TOWN - Explore a deserted western min ing town in search of 1 3  treasures 
From rattlesnakes to ru naway horses, this Adventure's got them all! Just remem
ber, Pardner, they don't call them Ghost Towns for nothin'.  (Also includes new 
bonus scoring system!) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 Per Adventure 
• Note: Apple requi res 24K and has no lower case. 
Recommended for the novice adventurer. with many built-in HELPS! 

FROM PERSONAL SOFTWARE INC. 
VISICALC . . . . . . . . . .  . . . . . . . . . . . . . .  $150.00 

Take virtually any problem you would explore using calculator, pen. and paper. 
working in rows and col u m n s. Apply VisiCalc and you'll see why every reviewer of this 
product has said the same thing: VisiCalc is  the most useful, most important program yet 
developed for personal computing. 

With VisiCalc, you work with an electronic worksheet of u p  to 63 columns and 254 
rows. At the juncture of any col u m n  and row you can type in words and num bers. VisiCalc 
automatically performs all arithmetic functions, net present value, and transcendental 
functions - instantly' 

CCA DATA MANAGEMENT SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $74.95 
O M S  Features: 
Fi le  Creaton and Mai ntenance: 

• Fields may be alphanumeric, numeric, integer. floating point, or fixed decimal with 
commas. • Fields may be COMPUTED F I E LDS. OMS will compute any field within a record, 
using constants or other fields in the same record. Functions include add, su btract, 
mult iply, divide, and raise exponential powers. 
• Records are easily located, using the SCAN feature. SCAN for records with a field 
over. below, or between a range of valu es. 
• Records are easily added and updated. OMS "prompts" you with questions. • M u lti-diskette capabilities for larger fi les - u p  to 85,000 characters per file' 
• Sort the records into almost any order, using u p  to 10 fields as "keys". So you can 
sort for customer num bers; within z ip  code, for instance. 
• Delete records. "compact" fi les, and backup files on data diskettes easily. 
Report Features: 
• Print reports with records in any order. 
• Select fields to be printed. 
• Print mail ing labels. • N u meric totals and subtotals can be specified when a value in  an unrelated field in 
the same record changes. For example, sort, su btotal, and print according to depart
ment, o r  month, or  customer n u m ber. or model n u m ber. 

GU ARANTEED pROfiT 
91 Ofo ����ES 

SHOWS 

THE HORSE SELECTOR II (FLATS) (By Dr. Hal Davis) . . $50.00 

New simplif ied version of the original Horse Selector. The first Horse Selection System 
to actually calculate the estimated odds of each horse. 
H IG H E R  PROFITS (OVER 1 00%) POSSI BLE THROUGH SELECTI VE BETTING ON: • Rates each horse in 1 0  seconds. • Easy to follow rules. 

• Can be used with any Apple II Computer. • 1 00% money back guarantee (returned for any reason) . 
• Uses 4 factors (speed rat ing,  track variant, distance of the present race. distance of 
the last race) • Using the above factors, the Horse Selector calculates the estimated odds. BET on 
horses whose actual payoff (from the Tote Board or Morning Lines) is higher than 
payoff based on estimated odds. • Using the above factors, the Horse Selector calculates the estimated odds. BET on 
any selected horse with an estimated payoff (based on Tote Board or Morning Lines) 
h igher than calculated payoff (based on Horse Selector I I ) .  • Source listing for t h e  TRS-80'", T l -59, HP-67, HP-4 1 ,  Apple a n d  BAS I C  Computers. 
• No computer or calculator necessary (although a calcu lator would be helpful for 
the simple division used to calculate estimated odds) 

FREE Outchlng Tables al lows betting on 2 or  more horses with a g uaranteed profit. 

HOUR 24 ORDER 
LINE 

(914) 425-1 535 
ADD $2.00 FOR SHIPPING UPS AREAS 
ADD $3.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $4.00 OUTSIDE U.S.A, CANADA & MEXICO 

N EW TOLL-FREE 

O R D E R  LI N E  
(OUTSIDE OF N.Y. STATE) 

(800) 431 -281 8 



Construction of a Fourth
Generation Video Terminal : 

Last month in Part 1, I presented 
the first part of a complete plan for 
building a versatile, microprocessor
controlled video terminal .  Now we'll 
look at the rest of the construction 
details. 

We stopped at the point of 
t r o u b l esh o o t i ng t h e  8 0 8 5  
microprocessor and related circuitry. 
If your tests with oscilloscope and fre
quency counter show that everything 
built so far checks out properly, you 
can proceed with the remainder of the 
construction. 

Getting the Debug 
Monitor Operating 

The next step is to install the four 
2114 memory circuits, IC19 (the 
74LS138 that decodes the 2114s), 
IC13 (the 7401 that is used with the 
74LS138 decoder), and IC4 and ICS 
(the two 8212s that are connected 
back-to-back to buffer the 2114s) .  
The 2716 must be programmed again, 
this time with the entire software 

The numbering sequence of figures, listings, 
and photos is continued from Part 1 of this 
article. 
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Part 2 
Theron Wierenga 

POB 2007 
Holland MI 49423 

package that is given in listing 2 .  
Before continuing, let me  define 

some terms that are frequently used 
in the next section. Figure 4 on page 
128 is a block diagram relating a 
number of these terms. 
• Host computer: the computer to 

which your completed video ter
minal will be connected . It will 
operate completely independently 
of the terminal circuitry . Com
munications between the host 
computer and the video terminal 
will be via a serial interface driven 
by UARTs. 

• 8085 microprocessor: the com
puter that will control the internal 
operation of the video terminal . 

• Checkout terminal : any standard 
. computer terminal with a current
loop interface that will be used to 
debug your video terminal's hard
ware and software . 

• Temporary interface : a simple cir
cuit that must be built to tem
porarily connect your video ter
minal to the checkout terminal .  

• Terminal control software : the 
software that directs the 8085 in 
the procedure of controlling the 
terminal . It operates the display 

and takes care of incoming 
characters and scrolling. This soft
ware resides in the 2716 program
mable read-only memory . 

• System moni t o r :  a separate 
operating system that resides 
within the terminal control soft
ware. When this monitor is used, 
the 8085 microprocessor "aban
dons" the video terminal circuitry, 
and then behaves as a separate 
computer for the checkout ter
minal .  The monitor allows the user 
to load and display memory loca
tions, run simple programs, and 
fill and move blocks of data in the 
memory. The data transfer lines to 
the host

. 
computer are not con

nected when using the monitor. 

Activating the Monitor 
In normal operation the 8085 

operates as a dedicated micropro
cessor. This means that the micro
processor's total job is to operate the 
display and process incoming 
characters. The 2716 programmable 
read-only memory can hold 2048 
bytes of program code . Only about 
1500 bytes are needed for the terminal 
control software, so a portion of the 



WhatS the difference 
between BAs t� and Rlscal? 

COMPARE THESE APPROACHES TO DRAWING A CIRCLE 

"This is easy . . .  " 

too 
\ lO 
120 
(30 

MO'I5"' R)o 
FOR Ta.O -ra sW> snip '2.£1 
DRAw "R�Co�CTj) 'R*' StN CT) 
Nl:X\ T 

"Oops, didn't quite meet . . .  

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

1 00 
l l  0 
1 2.0  
I 'SO 

MOVS: R\o 2.r 
"FOR I= 0 � 3G.et� e:p -:z.s
DRAW R-*et�S CT')� R� Sl� (-rj 
NeXT \ 

"Oh, now it closes . . .  
in fact, it overlaps. " 

Programming by trial and error 

in Pascal 

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

procedure Circle (X, Y, Radius: real); 
const Sides = 16;  Pi = 3 . 1 4 1 59265; 
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, 

Radius * sin ( Theta) + Y); 
end; 

end; 

Programming by design 

GET IT RIGHT THE FIRST TIME 
INTERNATIONAL 
DISTRIBUTORS 
Australia: Sydney 

Network Computer Services 

29D-3677 
Canada: Vancouver 

Valley Software 

(604) 291-0651 
England: London 

Real Time Products 

01-588-0667 

Japan: Tokyo 

Rikei Corporation 

03-345-1411 

Circle 83 on inquiry card. 

,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 If you like the feel of precision tools, give us a call or return this coupon. BY9 I 

Name ---------------

Firm --------------
Address -------------

! Oregon 
: SoftWare 
I City ---------------
1 2340 SW Canyon Road • Portland, Oregon 97201 

(503) 226-7760 • TWX 910-464-4779 State Zip ----L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Circle 84 on inquiry card. 

CHOOSE . . .  
Choose an Apple Desk 

A compact bi-level desk ideal for an Apple 
computer system. This 42"x 31 %" 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 G raphics, ·and Altos 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 pr inter stand fits the: 

Centronics 700's Diablo 1600's & 2300's 
Dec LA 34 T. l.  81 0 &  820 
NEC Spinwriter Okidata Slim line 
Lear Siegler 300's Anadex 9500's 

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

ELECTRONIC: S':ISTEMS 
FURNITURE 

C:OMPAN':I 
1 7 1 29 S. K ingsview Avenue 
Carson, California 90746 
Telephone: ( 213)538-9601  
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HOST 
COMPUTER 

V I DEO 
TER M I NA L  

1 8085 
M I C ROPROCESSOR 

, - - - - -
1 

- - - - - - - - - , 

TEMPORARY  
I N TERFACE 

CHECKOUT 
T E R M I N A L  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L - - - - - - - - - - - - - - �  
Figure 4: Block diagram of the connection of the video terminal to the host computer. 
Also shown are the temporary connections to the checkout terminal, used for 
debugging the project. 

additional memory has been filled 
with a completely separate operating 
system which is termed the system 
monitor. By causing the 8085 
microprocessor to execute a TRAP in
terrupt, a jump is made to the section 
of memory wherein the system 
monitor resides. In this mode the 
8085  microprocessor  a n d  i ts 
associated circuitry cease to control 
the video terminal circuitry. The 8085 
now behaves as a simple computer 
with a system monitor. Another ter
minal, the checkout terminal ,  is 
necessary to communicate with the 
system monitor; the temporary inter
face is also necessary to connect to 
the checkout terminal .  

Construct this interface for tem
porary use by breadboarding. A 
schematic diagram was shown in 
figure 3, part 1 .  Any general-purpose 
computer terminal with a 20 rnA 
current-loop interface can now be 
connected to your video-terminal 
board. The 8085 microprocessor will 
be acting as a computer for the 
checkout terminal. Be sure that the 

data rate is the same for both devices. 
If your checkout terminal runs at 110 
bps, you will have to temporarily 
connect a 7040 Hz square wave into 
pins 9 and 25 of the 8251 (IC7), since 
this frequency is not available on the 
video-terminal board . 

When all connections to the tem
porary interface are made, open the 
TRAP switch for a moment. The 8085 
microprocessor should send a car
riage return, line feed, and question 
mark to your checkout terminal. 
Next, type a letter D, and the ter
minal should perform a carriage 
return and line feed. Now type in four 
Os, and it should again perform the 
carriage return and line feed. Lastly, 
type in "003F" and the checkout ter
minal should print out four lines of 
memory contents. If you get to this 
point, congratulate yourself, take a 
break, have a glass of wine, and show 
the family you're not as crazy as they 
thought you were to start this project .  

I f  you were able to  get the first test 
program to send out "U" characters, 

Text continued on page 152: 

Circle 85 on i nquiry card. ---+ 



A Sman�systeniS Breakthrough! 
UDS Line-Powered 
Data Modems 

e 0-300 bps ful l-duplex (Model 103 LP) 
or 0-1200 bps half-duplex (Model 202 LP) over ordinary two-wire telephone 
circuits 

• No AC power required 
• Fits under your  telephone handset 
• Easy hook-up 
• Simplified controls - talk/data only 
• Direct connect to dial-l:lp network 
• Better data integrity than acoustic 

couplers at the same (or lower) price 

Patent Applied For 

Your telephone, combined with a UDS 1 03 LP or 202 LP modem, can 
put your computer system in contact with the rest of the DP world. 

Make three easy snap-in cable connections and either of these FCC
approved devices is rea€ly to go on-l ine. A front-panel rocker switcM lets 
you go from voice to data and back again whenever you wish. Either the 
1 03 or the 202 fits comfortably u nder you r  telephone - you' l l  hardly 
know the modem is there. 

The. tJDS units are compatible with Bel l 1 03- and 202-series modems. 

SPECIFICATIONS 
OPERATION - full-duplex (Model 1 03 LP) or half-duplex (Model 202 LP) on two-wire dial
up telephone circuits. 
DATA RATE - 0-300 bps {Model 1 03 LP) or 0 to 1 200 bps (Model 202 LP). 
DIGITAL INTERFACE - RS-232C on both models; TTY current loop on Model 1 03 LP. 
CONTROLS AND INDICATORS - Data/Talk switch; data CS>N light emitting diode. 
DISTRICT OFFICES: Summit, N J, 201 /522-0025 • Blue Bell, PA, 21 5/643-2336 • Atlanta, 404/952-
3463 • Chicago, 31 2/441 -7450 • Dallas, 2•1 4/365-0426 • Santa Ana, 71 4/972-461 9  • Sunnyvale, 
406/736-0433 • Boston, 617/675-6666 

"Confidence in Communications" 

Universal Data Systems 
5000 Bradford Drive • Huntsvi l le, AL 35805 • Phone 205/837-81 00 · 

Created by Dayner/Hall, Inc., Winter Park, Florida 
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New! VP-1 1 1  $99 
Microcomputer .... • 
Assembled* and tested. 
Features: 
• RCA 1 802 M icroprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 51 2 Byte ROM operating system. 
• CHIP-8 i nterpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface-1 00 Bytes/sec. 
• I nstruction Manual with 5 video game 
listings, schematics, CHIP-8, much more! 

Ideal for low-cost control applications. 

Expandable to full VP-71 1 capability with 
VP-1 1 4  Kit. 

·user need only connect cables (included), a 
5-volt power supply and speaker. 

New low price! $199 
VP-71 1 ,  only.......... • 

· Completely assembled 
and tested. 
All the features of the VP-1 1 1  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. 
• Bui lt-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• I nstruction Manual-20 video game 
listings, schematics, much more. 
• User's Guide-operating instructions 
and CHI P-8 for the beginner. 
• RCA 1 802 User's Manual (MPM-
201 B)-complete 1 802 reference guide. 

non 

Add computer power a 
board at a time. 
With easy-to-buy options, the versati le 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 

Bui lt 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 Service, 
New Holland Ave., Lancaster, PA 1 7604. 

Or call toll free {800) 233-0094 
to place your Master Charge or VISA 
credit card order. I n  Pennsylvania, 
call (71 7) 397-7661 , extension 31 79. 

- - - - - - - - - - �--------.-L.!!-�..!!-�� - - - - - - - - - -
Please send me the items indicated. 
0 VP-1 1 1  New low cost Microcomputer 

(See description above) . . . . . . . . $ 99 
0 VP-114 Expansion Kit for VP-1 1 1 -Includes 

3K RAM, I /0 Port and connectors $ 76 
0 VP-711 The original VIP M icrocomputer 

(See description above) . . . . . . . . $199 
0 VP-44 RAM On-Board Expansion Kit-Four 

2 1 1 4  RAM ICs. Expands VP-7 1 1 
memory to 4K Bytes . . . . . . . . . . . $ 36 

0 VP-590 Color Board-Adds color. Four 
background and eight 
foreground colors . . . . . . . . . . . . . $ 69 

0 VP-595 Simple Sound Board-Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker . . . . . . . . . . . . . . $ 30 

0 VP-550 Super Sound Board-Turns 
VP-1 1 1  /7 1 1 into a music synthesizer! 
Two independent sound channels. 
Outputs to audio . . . . . . . . . . . . . . $ 49 

0 VP-551 4-Channel Super Sound-Includes 
VP-576 and demo cassette. Requires 
VP-550 and 4K RAM . .  . .  . . .  . .  . .  $ 74 

0 VP-570 Memory Expansion Board-
Plug-in 4K RAM memory . . . . . . . $ 95 

0 VP-580 Auxiliary Keypad-Adds two-player 
interactrve capabil ity. Connects 
to VP-590 or VP-585 ·. .  . . .  . .  . .  . . $ 20 

0 VP-585 Keypad Interface Board-Interfaces 
two VP-580 Auxil iary Keypads 
to VP- 1 1 1 /71 1 . . . . . . . . . . . . . . . . $ 1 5  

0 VP-560 EPROM Board-Interfaces two 
271 6  EPROMS to VP-1 1 1  /71 1 . . $ 34 

Clrc l0n inquiry card . 

VP-565 EPROM Programmer Board
Programs 271 6 EPROMs. With software . . . . . . . . . $ 99 

0 VP-575 xpansron Board-Provides 4 
buffered and one unbuffered 
expansion sockets . . . . . . . . . . . . $ 59 

0 VP-576 Two-Board Expander-Al lows 
use of 2 Accessory Boards in either 
I /0 or Expansion Socket . . . . .  . .  $ 20 

0 VP-700 Tiny BASIC ROM Board-BASIC 
code stored in 4K of ROM . . .  ._y-- $ 39 

0 VP-701 Floating point BASIC for V 
VP-71 1 on cassette. Requires 1 6K 
Bytes RAM (avail. 7 /80) . . . . . . . . $ 49 

0 VP-710 Game Manual-Listing for 1 6  
exciting games . .  . .  . .  . .  . . .  . .  . .  $ 1 0  

0 VP-720 Game Manuai-1 1-More games . .  $ 1 5  

ASCII keyboards. 

0 VP-601 Keyboard-1 28-character ASCII 
encoded alphanumeric 8-bit parallel 
output . . . . . . . . . . . . . . . . . . . . . . . $ 69 

0 VP-606 Keyboard-Same as VP-601 . 
Asynchronous serial output . . . . . $ 99 

0 VP-61 1 Keyboard-Same as VP-601 plus 
1 6-key numeric keypad . . . . . . . . $ 89 

0 VP-616 Keyboard-Same as VP-606 plus 
1 6-key numeric keypad . . . . . . . . $119 

0 VP-620 Cable-Connects VP-601 /61 1 to 
VP-1 1 1  /71 1 . .  . .  . .  . .  . .  . .  . .  . .  . .  $ 20 

0 VP-623 Cable-Unterminated for 
VP-601 /61 1 . . . .  . . .  . .  . .  . .  . .  . .  . $ 20 

0 VP-626 Connector-Male "D" mates to 
VP-606/61 6 . . . .  . .  . .  . .  . .  . .  . .  . .  $ 7 

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 to change without notice. 

BYTE September 1980 131 
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Apple  I l l  is a h igh ly i ntegrated computer 
syste m ,  evolved from the App le  I I  design 

and optim ized to best serve the p rofes
sional user. The new computer wi l l  be 
offered in  packaged confi gurati ons for 
personal use in pro fessiona l  app l i cations. 
Look at these specia l  Apple I l l  ...,.,._ __ __, _ 
features: • an 80- character up per/ 

l ower case d isp lay d isc drive and 
integrated per ipheral interfaces 
• en anced graph ics capib i l ity 

• an emu lsion  m ode al l owi n g  
A p p l e  I I  software to be  run 

on  the App l e  I l l  

Now-the Texas Instruments 
Tl-99/4 Home Cotnputer 

$699 95 
S U G G .  R ET A I L  S950.00 

M O N ITO R 
NOT 

I N C L U D E D  

You can beg i n  us ing t h e  T l  H o m e  Computer i n  min utes .  Without a n y  � 
p revious computer experience . Yo u s im ply snap in one of T l 's So l id  
State Software '" Command Modu les .  Step- by-step i nstruct ions are 
disp layed right on the screen . 

------ TEXAS I N ST R U M E N TS ------
TI -35SP N EW . . . . S24.95 

I N C O R P O R A T L O  
T l - 5 0  . 33 .50 

Tl  55 .34.95 

Tl -57 . . 54.95 

TI -58C N EW 1 09 95 

Tl 59 . 209.9 5  

PC I OOC 

Tl  5 0 1 5  

Tl 5040 

Tl 5 1 00 

Programmer 

M B A  

1 69.95 

64.9 5  

89.95 

$39.95 

54.9 5 

59.9 5  

B A  I I  Exec .  N EW 44.95 

I nvest . Anal. NEW . . 49.95 

Bus1nP.ss Card NEW 39 .9 5 

languaye Translator N EW . 249.95 

Language Modules . . . . .  ea. 54.95 

Speak & Spell . . . .  54.95 
Modules . . . . . . . .  ea. 14.95 Tl  56159 l •b""es . 35.00 

TI -30SP 1 7.9 5 Bus.ness Analyst I 21 .95 Chrono Atanu 806·3 1  39 .95 

- 58 1 3  N EW P R O G R A M M A
.
8 i. E

. 

S HARP 5 1 00 N EW LCD Alphcu1umer�c iiiiiriiiil 5 1 0  2 N EW 

7000 NEW M e m o  Writer  . 

. 3 4 . 9 5  
. 8 9 . 9 5  

7 9 . 9 5  
. 9 9 . 9 5  

3 9 . 9 5  
. 1 6 . 9 5  

MRTT.!"L o!"Lo!"c:TP.Crur:s· l nt e l l i vision . . . . .  299.95 

Send Orders to Dept BY-Sept 

CODE·A·PHONE 
1 450 . . . . . . . . . . . . .  224.95 
1 500 . . . . . . . . . . . . .  279 .95 
C H E S S  ' '7" . 89 95 
CHALLEN�ER . . . . 

A L S O :  Canon,  Seiko, Cra iu,  St111yo, Matte i ,  
Pcnrlcorder, Record -a-Cal l , Cilsio,  Aml Many 
O t hers . All AT G R E AT P R I CES!  

S I X  STORES 
I N  SOUTHERN 
CAL I FORN I A  

h e  H P - 85 i s  a powerful  B A S I C  
l an g u ag e  computer complete with keyboard, 
C RT dis  play, printer, and tape drive - al l  in  
one compact unit .  

W e  will meet or beat a n y  competiiOI's ! r!JjjW HEWLETT 
1 Juice if he has the merchandise on hand.J �� PAC KA R D  

-- MORE HP VALUES--
HP 41 C Basic Calculator  and Complete System . . .  C A L L  

H P-6 7  $299.95 H P -3 1  E 4t .9 5  

H P -9 2  399.95 H P  32E 54.9 5  

HP 9 7  584.95 HP 33E 73.95 

H P  33C N EW 99.95 HP 3 7 E  59.95 

H P-34C NEW 1 24 .9 5  H P  3 8 E  1 04.95 
H P  38C NEW 1 24 .95 

ATARI® 800 
PERSONAL COMPUTER SYSTEM :IJ;;;..., I = ii iil'\ 

L� § -� 
a\ - -

Plot your i nvest m e n t  strategy $899 95 
w i t h  c o n f i d e n c e .  T a k e  t h e  
guesswork out of business d e -
cis ions.  Org anize y o u r  h o u s e - N O W !  16K 
h o l d  finances. Control your tax 
options.  Come i n  and find out 
why some very s hrewd people 
n o w  o w n  the v e r s at i l e  A t a r i  
Personal Computer System. 

)ll 
ATARI' 

MORE ATA R I  -----
ATA R I  8 1 0  O isc O r ive 
ATA R I  820 40-C olumn Pr inter 

. 559.95 

. 479.9 5  

P L US C o m plete E n tertainment & E d ucational  Software 

NEWPORT BEACH/COSTA MESA FULLERTON TORRANCE/LAWNDALE LOS ANGELES TARZANA PASADENA 
321 1 So. Harbor Blvd. 
Sanla Ana. CA 92704 

\ MI. North ol San O legc> Fwy. (4051 
(714) 549-7373 

2514 E. Chapman Ave. 
Fullerton 

Carer of State Q)jlege & Chapman 
(714) 738-7775 

1 661 1 Hawthorne Blvd. 
Lawndale 

4 Bll<s. South ol San 01090 Fwy. 
(213) 370-5795 

1 1 986 Wilshire Blvd. 
Los Angeles 

8 Blks. Wes1 ol San 01ego Fwy. 
(213) 820-0423 

18665 Ventura Blvd. 
Tarzana 

2 8/ks. Wes1 ol Reseda Blvd. 
(213) 705-7507 

260 So. Lake Ave. 
Pasadena 

Lake Avenue Dis1oct 
(213) 795-3007 

WE W I L L  BEAT OR MEET ANY COMPETITO R S PR I CE ON MOST ITEMS IF HE HAS THE M E R CHAN D I S E  ON HAND. 
All  untts shipped in original factory cartons wtth accessortes accordtng to manufacturer's specif1cat1on. CALL TOLL FREE 
(800) 854-0523 (outisde CA) or (714) 549-7373 (within CAl . V I SA and Master Charge, money order, Pers. Ck.  ( 1 4 workmg 
days to clear I, COD accepted. Min.  $4.95 for shipping in USA. We ship AIR on request. CA residents add 6% sales tax. All  
merchandise subject to availability. Prices good only with this  ad for l imited t ime only.  WRITE OR CALL FOR F R E E  CATALOG 

Circle 87 on inquiry card. BYTE September 1980 133 
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NEED QUALITY RESEARCH FOR THOSE INDUSTRIAL MARKETING PROBLEMS? 

CALL ARNOLD DEUTSCH 
111· 
997·6401 

OR WRITE HIM: 
MARKET I N G  R ESEARCH 
G R O U P  
McG RAW-H I LL R ESEARCH 
1 221 AVEN U E  OF 
THE AM E R I CAS 
NEW YORK, N Y  1 0020 

Where can a company 
send any employee to 
upgrade almost any skill . . .  
without travel expense? 

The Control Data Learning Center, a dynamic resource where you can 
assist in raising the productivity of a single employee or an entire depart
ment. Without costly and disruptive travel. And under a program that guarantees satisfaction or it costs you nothing. 

The key is Control Data's exclusive PLATO® system, one of the 
fastest, most individualized and most effective systems of computer
based training. 

The Control Data Learning Center offers hundreds of courses to help 
develop the potential of everyone on your staff-from salespeople to 
managers. Through the PLATO® system of self-paced, individualized 
instruction, each course is tailored to the ability and needs of each par
ticipant. So more people can be trained better, faster at less cost. Also, 
because there are 84 Control Data Learning Centers across the country, 
you save travel time and cost. 

If you're losing good people due to a lack of training, don't wait. Act 
now. Call toll free, 800-241-8444 ( in Georgia, call 800-282 -1333) ask 
for operator 20, or mail coupon today. 

CONTR_OL DATA LEAR_NING CENTER_ 
t:J .::::\ an education service of 
\::I r::!l CONTRPL DATA COR,_POR,_ATION 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _  .., 

Ron Williams 
Control Data Corporation, P.o. Box 0 
HQA02J, Minneapolis, MN 55440 
Send information on the following courses: 
0 Accounts Receivable Collection Techniques 
0 Sel l ing: The Psychological Approach 
0 Managerial Success 0 General I nformation 
0 Others 

Name _____________ Title _______ _ 
Company ____________________ ___ 
Address ______________ Phone ______ _ I 

L,., City __________ State _____ Zip _____ ,.,..J 
· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - '  

Circle 356 o n  inquiry card. BYTE September 1980 135 
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Built-in RF 
modulator. 

Built-in sound synthesizer. 

9K RAM (BK user available) 
14K BAste interpreter ' operating system ROM. 

Fuf/, standard, 53-key 
typewriter keyboard. 

Two built-in game controllers With joysticks and
' 

numeric keypads. 

User-Progrommobte, in 
both BAste and Me6Boo machine language, 

Built-in cassette 
deck, With both digital and audio tracks. Load in excess of 150o baud rote. Saves and loads Programs in 45 seconds 

or less. 

Built-in speaker. 

enables You to Odd 0Udio to Program tapes. 

High resolution Picture 
on Your TV screen, in 
8 Colors. 

256 x 192 graPhics mode. 



All that computer for $599. 
The Imagination Machine, 

the personal computer from APF Electronics. 

te Imagination Machine is more 
personal computer than you'd expect 
at $599. 

The Imagination Machine is a 
superbly designed, expandable, user
programmable computer system . . .  at 
$599. 

No other personal computer on the 
market can touch it, at that price. 

Read what it brings you: 
First of al l ,  The Imagination Machine 
has 9K RAM and 14K BASIC-IN-ROM. 
A ful l  53-key professional, typewriter 
keyboard . A high-resolution picture on 
your N set, in eight colors. Fast 
loading (1500+ baud rate), built-in 
dual-track cassette deck, for APF's 
digitally recorded tape programs. 
Bui lt-in sound synthesizer. And, even a 
bui lt-in RF modulator, which is a $40 
option on other computer systems. 

All that, plus user-programmability. 
We know sophisticated users aren't 
going to be satisfied forever using 
preprogrammed software. (Even 
though we offer a large l ibrary of 
educational, entertainment, home 
and business management pro
grams.) So, we made The Imagination 
Machine user programmable, in both 
BASIC and MC6800 machine lan
guage. To simplify matters, we've just 
developed the first and only BASIC 
TUTOR course on cassette. With it, you 
can learn to program The Imagination 
Machine in BASIC, with hands-on 
training, right at the computer. 

Some exceptional features. 
The Imagination Machine has severa l 
unique features that can help you 
use your time at the computer more · 
effectively. 

For example, it stores programs and 
data on the same cassette tape. (With 
other computers, you have to read 
programs from one tape into the 
computer, remove the tape, put in 
another tape and store your data on 
the new tape.) 

Another special feature is The 
Imagination Machine's un ique 
keyword system, which simplifies 

BASIC programming. The machine 
has 24 different programs statements 
and commands printed at the top of 
the keyboard . You can enter these 24 
into your program without retyping 
them every time you use them. Instead 
of typing out "PRINT:' for example, you 
just press two keys and the word 
appears on the screen . The system 
helps prevent typing errors and can 
speed up entering programs. 

A third feature is Timed Response 
Monitoring, which automatically 
adjusts the computer's pace and 
level to your own. It makes "tutoring 
programs:' for instance, easier and 
more interesting to follow. 

And then there are The Imagination 
Machine's three graphic display 
modes: 1 .  Alpha numerics, mixed with 
low-resolution graphics in as many as 
eight colors. 2 .  High resolution - up 
to eight colors - 128 x 192 display. 
3. High resolution graphics - up to 
four colors - with 256 x 192 display. 

And expendability. 
A personal computer that can't grow 
along with your growing requirements 
soon becomes obsolete. So, we 
designed The Imagination Machine to 
be expandable. By adding APF's 
optional "Expansion Box" and inter
face cartridges, you can hook up any 
compatible floppy disk or printer, or an 
additional 8K RAM memory cartridge. 

Full mini-floppy system $995. 

For small business and professional 
use, you may require a ful l  mini-floppy 

Circle 90 on inqu iry card. 

system. In that case, order APF's 
System I I .  It includes The Imagination 
Machine, the "Expansion Box:' floppy 
disk interface and 72K-byte, mini
floppy d isk drive. All for just $995! No 
one can come close to that price. 

You can't beat our prices 
or our guarantee. 
If you can find a better personal 
computer system for the money, let us 
know. In the meantime, we stand by 
our statement: There is no otner per
sonal computer on the market that 
offers so much for so little. And if you 
order now, we'l l  even include our 
$ 1 9.95 APF Technical Reference 
Manual, with complete schematics, 
absolutely free. 

Order The Imagination Mach ine 
directly from APF Electronics, with the 
assurance that if you are not com
pletely satisfied, you can return it within 
30 days of purchase for a complete 
refund. To order, or to learn the name 
of the dealer nearest you, call TOLL 
FREE 1 -800-223-1264. New York 
residents call 2 12-869-1960. Master
Card and VISA accepted. 

Price list: 

System I, 
The Imagination Machine. $599. 

System I I ,  Mini-floppy System 
(Includes The I magination 
Machine, BB-2, and Mini-
floppy Disk Drive). $995. 

BB-1. Expansion Box with 
RS232 cartridge. $ 1 99.95 

BB-2. Expansion Box with 
floppy d isk interface 
cartridge. $ 1 99.95 

8K RAM memory cartridge. $ 99.95 

RS232 cartridge. $ 99.95 

Floppy-disk interface 
cartridge. $ 1 49.95 

Mini-floppy Disk Drive. $ 399.95 

$599. Manufacturer's suggested retail price. 

BPF�,f!.�!!PN�l9o� Nt�� 
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TI-99/4- Home Computer 

Optional color monitor 
$449 

Main console unit 
$889 

( Includes RF modulator for use with a n y  TV) 

Write for a l ist  of extensive 
program modules available
everyt hing in games, educat ion,  
and home computer applications. 

USR - 1 600P Computer 

NEW! 
$4099 

PASCAL 

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

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

• 1 megabyte of floppy disc 
• 2 parallel ports 
• 2 serial pods 
• Floppy disc controller with DMA 
• File manager 
• Screen oriented editor 
• Single cabinet design 
• Includes power supply 

NEW! 
From Perkin-Elmer 
1250 Super Owl 

$ 1 799 

Intell igent CRT 

Incredibly powerful and flexible 

• 24 fully programmable function keys 
• Full screen editing capabilities 
• RAM memory for down line loading by 

host computer 
• Built-in printer port 
• Full polling capabilities 
• Detachable keyboard 
• Optional light pen 

Much more' 

Perkin-Elmer 
Bantam 550 CRT 

$74-9 
• 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 printer designed to give you rapid, rel i ·  

able, hard copy of your CRT screen display. 

Connect any computer or terminal to the phone lines. 

• 1200 Baud- Bell 2 12A $799 
• 300 Baud 
• Originate/ Auto answer 
• Full duplex 
• RS232 
• 1 year warranty 

Direct connection to the phone lines 
via RJ 1 1  C standard extension phone jack 

USR-330 Modem 

• 0-300 Baud-Bell 1 03/ 1 13 
• Originate/ Auto answer 
• Half/Full  duplex 
• RS232 
• 1 year warranty 

$339 

Direct connection to the phone lines 
via RJ 1 1  C standard extension phone jack 

The Phone-Link NEW.' Acoustic Modem 

• Sleek, low profile il � 
• 0-300 Baud � • Originate/ Answer modes 
• Half/Full duplex $ 1 79 
• Self-test 
• RS232-Will work with any RS232 

computer or terminal 
• LED displays of all. functions 
• 1 year warranty 

At your computer store now! 

DEC LA34-

Teletype Model 43KSR $1049 
Microterm Mime IIA CRT $819 
Microterm ACT VA . . . . . .  $779 
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pplcz®computczr 
Sales and Service ®tD® 

���, e 0 � 0 16K 
AVAILABILITY $839 A ND PRICE. 1 6K$ rel!JJ.jl����� 
i. 32K 999 ATA.I ACCI .. o•••• 

- - ' 1'. N v ;..; b v .., ..,  ,.. � " '· • IY' • •  �· ... .00: .:- "' • " v ._. .eo  ; v ;.c. ,_ .- � X •apple!"' Ill 'ililliiiiilliiiii1�R,K $ 
ATARI 400 COMPUTER . . . . .  439 

Ill · 1069 ATARI 820 PRINTER . . . . . . . .  489 
ATARI 81 0 DISK DRIVE . . . . .  575 

........ ........ .......... ........ _. 

AIIIIIILI COMIIIUTI. 

IIII.IIIIHI.aL• 
DISK II DRIVE & CONTROLLER card • . . .  485 
DISK II DRIVE ONLY . . . . . . . . . . . . . . . . . .  425 
GRAPHICS TABLET . . . . . . . . . • . . . . . . . .  655 
SILENTYPE PRINTER w/lnt. card . . . . . . .  5 1 5  

SSM AIO SERIAL/PARALLEL 1/0 kit . . . . .  1 25 
SSM AIO Aaaembled & Teated . • . . . . . . .  1 85 
SYMTEC LIGHT PEN SYSTEM . • . . . . . . .  2 1 5  
SYMTEC SUPER SOUND GENERATOR . .  225 
SVA 8 1NCH DISK CONTROLLER CARD . 335 
VERSA WRITER DIGITIZER SYSTEM • . . .  215 
VIDEX VIDEOTERM 80 COLUMN CARD . 3 1 5  
VIDEX VIDEOTERM w/graphlca R O M  . . .  335 
LOBO DISK DRIVE ONLY . . . . . . . . . . . . . .  385 
LOBO DRIVE w/controllor card . . . . . • . . .  465 

AIIIIIILI COMIIIUTI. 

IIITI.PACI CA•D• 
PARALLEL PRINTER Int. card . • . . • . . . . .  1 45 
COMMUNICATIONCARD w/conn. cabla. 1 65 
HI·SPEED SERIAL Int. care . . . . . . . • . . . •  1 45 
LANGUAGE SYSTEM with PASCAL . . . .  425 
CENTRONICS PRINTER Int. card . . . . . . .  1 85 
APPLESOFT II FIRMWARE card . . . . . . . .  149 
INTEGER BASIC FIRMWARE card . . . . . .  1 49 

MOUIITAIII COMPUTI. 

acc•••o•••• 

'-rly -..111a111 Hardware 
APPLE CLOCK/CALENDER card . . . • . . •  225 
SUPERTALKER SD200 SPEECH 

SYNTHISIZER SYSTEM . . . . . . . • . . . . •  245 
ROMPLUS w/kayboard filter . . . . . . . • . . •  1 6 5  
INTROLIX·1 0 BSR REMOTE CONTROL 

SYSTEM . . • . . . . • . . • . . . . . . . • . . • . . . .  245 
INTROL/X·1 0 controller card only . . • . . .  1 65 
ROMWRITER SYSTEM • • • • . . . . . • . • . . . .  1 55 
MUSIC SYSTEM (1 8 voices/stereo) . • . . .  465 
A/0.0/A 16 CHANNELS . . . • . . . . . • . . . . •  3 1 9  
EXPANSION CHASSIS ( 8  slots) . • . . . . . .  555 

APPLE II OR APPLE II PLUS 

AIIIPLI ADD-011. 
CORVUS 1 0 MEGABYTE HARD DISK 
DRIVE SYSTEM w/pwr supply . . . . . . . .  4395 
CORVUS CONSTELLATION . . . . . . . • . . .  595 
18K MEMORY UPGRADE KIT 

(TRS-80, APPLE II, SORCERER) . . . . . . .  60 
ABT NUMERIC INPUT KEYPAD 

(specify old or new kybrd) . . . . . . . . . • .  1 1 5  
ALF MUSIC SYNTHISIZER . . . . . . . . . . . . .  235 
BRIGHTPEN LIGHTPEN . . . . . . . . . . . . • . . .  32 
GPIB IEEE-488(1978) Int. . . . . . . . . . . . . . .  259 
ARITHMETIC PROCESSOR card . . . . . . .  335 
SPEECHLINK 2000 (84 Word Vocab.) . . .  21 5 
M&R SUP-R·MOD TV MODULATOR . . . . . •  25 
M&R SUP·R·TERMINAL 60 column card . 335 
MICROSOFT Z·80 SOFTCARD SYSTEM 

w/CP/M . . • . . . . . . . . • . . . . . . . . . . . . . . .  319 
MICROWORKS DS-85 DIGISECTOR . . . .  339 

AIIIIIILI II or AIIIIIILI II IIILU. 

•onwa•• 
PASCAL with LANGUAGE SYSTEM . . . .  425 
FORTRAN for uaa with LANGUAGE 

SYSTEM . • • . . . • . . . . . . . . . . . . . . . . . . .  1 85 
CP/M for uaa with MICROSOFT 

Z-80 SOFTCARD (Incl.) . • . . . . . . . . . . . .  3 1 9  
D O S  3 . 3  . . . . . . • . • . . • • . . . . . . . . . . . . . . . • .  4 9  
T H E  CONTROLLER General Business 

System . . . . . . . . . . . . . . . . . . . . . . . . . . .  519 
THE CASHIER Retail Management & 

Inventory System . . . . . . . . . . . . . . . . . .  1 99 
APPLEWRITER Word Processor . . . . . . . . .  65 
APPLEPOST MAILING LIST System . . . • . .  45 
APPLEPLOT Graph & Plot System . . . . . . .  60 
DOW JONES PORTFOLIO EVALUATOR . .  45 
CONTRIBUTED VOLUMES 1 THRU 5 
w/Manuala • • . . • . • . . • . . • . . . . . . • . • . . . . . .  30 
VISI.CALC by PERSONAL SOFTWARE . .  120 
DESKTOP/PLAN by DESKTOP 

COMPUTERS . . . • . . . . . . . • . . . . . . . . . . .  85 
CCA DATA MANAGEMENT SYSTEM 

By PERSONAL SOFTWARE . . . . . . . . . . .  85 
APPLEBUG ASSEMBLER/DISASSEMBLER75 
APPLE DOS TOOLKIT . . • . • . . . . . . . . . . . . .  65 

WIN AN APPLE DISK II DRIVE!!  
GRAND OPENING GIVEAWAY . . . •  

HERE'S H O W  T O  ENTER THE DRAWING: Sand your Name, Address, 
Telephone number, and the nama of two friends that own Apple ll 's or are 
In the market for one. No purchase Is necessary. Drawing will be held on 
December 1 st 1 980, all antrlaa must be received before November 1 5th 
1 980. Names will be uaad for our 1 981 catalog mailings. 

AT ARI 41 0 Program Recorder. 69 
ATARI 1 6K RAM MODULE . . .  1 45 
ASSEMBLER/EDITOR . . . • . . . .  45 
STAR RAIDERS • . . . . . . . . • . . .  40 

S-1 00 EXPANSION UNIT . . . .  375 
WORD PROCESSING PAC . . .  1 79 
DEVELOPMENT PAC . . . . . . . .  89 

l:o1;11:ii4;fi 
ANADEX DP8000 . . . . . . . . . . .  775 
ANADEX DP9500 . . . . . . . . .  1 350 
BASE 2 . . • . . . . . . . . . . . . . . . .  599 
CENTRONICS 737 . . . . . . . . . .  825 
MPI 88-T . . . . . . . . . . . . . . . . . .  699 
PAPER TIGER IDS-440 

w/graphlcs . . . . . . . . . . . . . •  975 
NEC SPINWRITER . . . . . . . . .  2550 
TRENDCOM 200 . . . . • . . . . . .  5 1 9  
SILENTYPE w/lnt . • . . . . . . . . .  51 5 

PAST DILIVIRY 
LOW PRICIS 
COURTIOUS SIRVICI 
KIIOWUDGA.LI STAPP 
LAROI VARIITY 

1111 IIIErmFII 
Challenger 

OHIO .CIIIITIPIC 

C1 P MOD 2 • . . . . . . . . . . . . . . .  429 
C4P . . . . . . . . . . . . . . . . . . . . . .  799 
C4PMF (1 disk drive) . . . . . . .  1 589 
AC·1 6P JOYSTICKS (2) . . . . . .  39 
ATV RF TV MODULATOR . . . . .  35 

C4111 

8K ROM BASIC 
8K RAM EXPANDABLE TO 96K 
32x64 UPPER & LOWER CASE 
256x51 2 GRAPHICS POINTS 
PROGRAMMABLE TONES 
ANALOG INPUTS 

CIIII MOD II 

8K ROM BASIC 
8K RAM EXPANDABLE TO 32K 
COLOR EXPANSION 
48 LINE DISPLAY 

LEEDEX 
MONITOR 

YIDIO MOIIITO •• 

LEEDEX VIDEO 1 00 . . . . . . . . .  1 29 
SANYO 9" B&W . . . . . . • . . . .  1 55 
SANYO 1 5" B&W . . . . . . . • . .  245 
PANACOLOR 1 0 "  COLOR . .  329 
ZENITH 1 3" COLOR . . . . . . . .  399 

(714) 698-8088 CALL OR WRITE FOR O U R  FREE 1 981 CATALOG! 

ORDERING INFORMATION: Phone Orders Invited using VISA, MASTERCARD, AMERICAN EXPRESS, or bank wire transfers. VISA & MC credit card aarvlca chorga of 2 % ,  AE credit 
card lttrvlce charge of 5 % .  Mall orders may send charge card number (Include expiration date), cashiers check, money order or personal check (allow 14 business days to clear). 
Pla81e lncluda a telephone number with all orders. Foreign orders (excluding Mil itary PO's) add 1 0 %  for ahlpplng and all lunda must ba ln US dollars. Shipping, hondllng and In· 
auronca ln U.S. add 3 % .  California realdanta add 8% sales tax. Our low margins prohibit us to sand COD or on account. All equipment subject to price chonga end avollobillty. 
Equipment Ia new and complete with manufacturer warranty. We ship moat orders within 2 days. Order desk hours are Monday thru Saturday 9·5 PST. 

SEND ORDERS TO: COMPUTERS "R" US 8907 LA MESA BLVD., LA MESA, CALIF. 92041 
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Exciti ng, enterta i n i ng softwa re for the Apple I I  and Apple I I  P l us�=� 

I f  you l i ked " I nvaders" , you' l l love ASTERO I DS I N  SPACE by Bruce Wal lace. Your space sh ip  is travel ing i n  the  m idd le  of a shower of asteroids. B last  the asteroids 
with lasers. but beware - big asteroids fragment i n to sma l l  asteroids' The Apple game paddles a l low you to rotate your space sh ip, f ire its laser gun. and give it 
th rust to propel it th rough end less space. From t ime to t ime you wi l l  encounter an al ien space ship whose mission is to d estroy you , so you 'd better destroy it f i rst1 
H igh resolution graph ics and sound effects add  to the  a rcade- l ike excitement that this program generates. Runs on a n y  App le  I I  with at least 32K and one 
disk drive. O n  d iskette - $19 .95  

FRACAS'" by Stuart Sm i th .  A fantastic adventure ga me l i ke no other 
- up to eight p layers can participate i n  FRACAS at the  same t ime.  
Journey i n  the  land of FARO PH.  searching for  h idden treasure whi le  
ward ing  off a l l  sorts of un fr iendly and da ngerous creatu res l i ke the  
Ten Foot Sp ider  and the Head less Horsem a n . You and your  fr iends 
c a n  com pete with each other or  you can jam forces a n d  gang u p  on 
the  monsters. Your  location i s  presented graphical ly and sound 
effects en l iven the battles. Save your adventure on d iskette or  
cassette and cont inue it at some other t ime .  Requ i res a t  least  32K 
of  RAM . Cassette: $ 1 9.95 Diskette: $24.95 

BATTLES H I P  COMMANDER'" by Er ik  K i lk  a n d  M atthew Jew. A game 
of strategy You a n d  the  computer each start  out by posit ioning f ive 
sh ips of d ifferent sizes on a ten by ten gr id .  Then the  shooting starts. 
Place your vol leys sk i l l fu l ly - a combinat ion of logic and l uck  a re 
required to beat the com puter. Cartoons show the sh ips s ink ing and 
a nnounce the  w inner. Sound effects a n d  f lash ing l ights  a lso add  to  
the enjoyment ot  the game Requ i res a t  least  32K of RAM.  

Cassette $14 .95  D iskette: $ 1 9 .95 

FASTGAMMON'" by Bob Chr istia nsen. 
Sound,  hi res color. a n d  cartoons have 
helped ma ked th is  the  most popular 
backgam mon-p lay i ng game for the 
Apple I I .  But  don ' t  let these enterta in ing  
features fool you - FASTGAMMON 
plays serious backgammon . Requ ires at 
least 24K of RAM. 
Cassette $ 1 9 .95  Diskette: $24 .95 

QUJILrTY SOFTWJIRE 
, .. Apple II" ann .. Apple II Plus· are 

trademarks of Apple Computer. Inc 

Circle 93 on inquiry card. 

6660 Reseda Blvd.. Su ite 1 05. Reseda. CA 91 335 
WHERE  TO GET IT: Call us a t  (2 1 3) 344-6599 for the name of the Q ua l ity Software dea ler  nearest you. I f  necessary, you 
may order d i rectly from us. MasterCharge and Visa cardholders may place orders by te lephone and we will deduct $ 1  
from orders over $ 1 9  t o  compensate for phone charges. Or  mai l  your  order t o  t h e  a d d ress a bove. Cal i fornia residents add 
6°1, sa les tax . SHIPPING CHARGES: With in  North America orders m ust inc lude $ 1 .50 for  f irst c lass sh i pping a n d  hand l ing. 
Outside North Amer ica the cha rge for a i rma i l  sh i ppmg and hand l ing  is $5 00 - payable i n  U .S . currency. 
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Circle 94 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 
operat ing system which provides 
commands and uti l i ties s i m i lar  to 
CP/M®. 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. C P/A is 
expandab le ,  f lex ib le ,  cons i stent, 
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 1/0, long variable names (up to 255 
significant characters), and the ability to gel 
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 1/0 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 . . . . . . . . . . . . . 1 09.95 
Business BASIC + EASMD . . . . 1 24.95 

Requires 4BK RAM and DISK 

Add $3.50 for shipping and handling in continental USA. 
California residents add 6%. VISA/Master Charge wei· 
come. Personal checks require two weeks to clear. 

SEE YOUR DEALER or ORDER TODAY 

OPTIMIZED SYSTEMS SOFTWARE 
is a product of 

Shepardson Microsystems, inc. 
20395 Pacifica Dr., Suite 108B 

Cupertino, CA 950i4 
(408) 257-9900 
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Listing 2 continued from page 148: 
06FF C DD 5 0 6  C A L L  Z I N  
o 7 o ::> 4 7  M D V I< ' ·� 
0 7 0 :3 70 x x :  MD V i1 • B 
0 7 0 4  2�� I N X H 

0 7 0 �i 7C M D V  A • H  

0 706 BA C M F' [I 
0707 C20��07 . .JNZ X X  

0 7 0 A  7 [1  M O V A , L  

070 B BR CMF' F 

070C c : w :3 o 7  ,.J N Z  X X  

0 7 0 F  C9 R E T  

; BL.DI":K 11 0 V F  T O!  

07 1 0  1 60 :� MOVE : 11 V I  [1 .:3 

0 7 1 2  CD6B06 BKM ! C A L L  I NA D 

0 7 1 5  F :7;  P U S H  H 

0 7 :1. 6 :l 5 D C R  [I 
0"7 1 "7 C 2 1 207 ,.J NZ 1':< 1\i-i 
0 7 1 A  E l  F"O F" H 

0 7 1 B C l  PO P R 
07 1 C 03 I N X  B 

() 7 1 [1 [1 1 P D F' n 

0 7 l E 1 A  BKZ ! L D A X  1:L 
0 7 1 F T7 M D V  M , ,:, 

0 72 0 1 3  I N X D 
0 7 2 1  ;_>�� I N X H 

0 7 2 2  "7 A  M D V  A . !:0 
0 7 2 3  £<8 CMF" B 

07 2 4 C 2 1 E 0"7 ,.JNZ B K Z  

0 7 2 7  7B MDV A , F  

0 "7 2 8  B9 CM F' c 

0 7 2 9  C�! :I. EO/ .J N Z B K Z  

o n e  C 9  R E T 

V A R I A f:OLE S T O I'" A G E  

8 7 [1 2  ORG B 7 r:o::•H 

0 0 0 1 C C T A D ! D S  I 
0002 RC T A D ! [If-) 2 

0 0 0 1. CURSY ! D S  

8 0 8 0  M ACRO ASSEMBLER , VER 2 . 0  E R R O I� S  () 

0 0 0 2  TDPAD ! [If) 2 

0 0 0 2  L OC A D ! DS :� 

0 0 0 2  L OC O l ! ns ;,� 

0 0 0 2  I.. D C B O ! ns :� 

0 0 0 2  L DC X X ! ns 2 

0 0 0 2  I.. OC F" R :  D S  2 

0002 L D C BUF ! BS 2 

0 0 0 1  X FI.. G !  D S  

0 0 0 1  U S C H R : D S  

0 0 0 2  B O T A D !  DS 2 

E N D  

N O  PROGRAM ERRORE> 

8080 MACRO ASSEMB L E R , VER :.> . 0  E R R O R S  0 

S Y M B O L  T A B L E  

* 0 1  

A 0007 AGG I E  0 0 [1 2  AL F"H 

B 0000 B l  0 6 4 7  B 2  

B I L BO 0 2 1 6  BKM 0 7 l 2 B K Z  

BSET 1 04C 1 BSET2 0 4 E 1 B S E T 3  

C C T AD 87[12 C C T M A  O :L C 4 C C T M B  

C C T O B  O l. 9 D  CHREC O O E l  C NC T L 

C N OUT 0000 CNT RL. 0 :1. 2 3 C O U  .. T 

COMRT 03 DC COM R X  0 2 2 0  C OMR Y  

CRCOM 0 0 5 1  C R D A T  0 0 5 0  C R T G O 

CTB 0360 ere 0 3 6 [1 C T I� I...H 

CTRL.M 02F2 CLJRSY 8 7 [15 [I 

D I S 1  0374 D I SA 0 3 B 1 D I S B 

D I SP L  0 3 4 1  [iLJCK 0 4 1 E DUMP 
E 0003 EORT 03F 1 E S C A  

E S C C  0 1 7 9 E S C D  0 1 A 9  E S C E  

E S C J  025C ESCK 0 1 F3 E SREC 

F I LL 0 4 2 6  F I N 0 2 7 F  FRO DO 

GAMMA 0 1 68 GNOME 0 2 A l G Z O N K  

I NA D  066B KCOM 0 0 6 1  KDAT 

iiEii 

P A G E  2 4  

P A G E  25 

0 J. '\2 A L P H A  0 0 4 6  

0 6 3 E  B E T ,Cl 0 1 4 C 

0 7 l. E  B O T  A D  8 7 E 6  

0 4 E 9  c 0 0 0 :1. 

O J. C D  C C T O A  0 1. 9 4  

O O O J  C N I N  0 00 0 

0 3 2 2  COL..RT 0 3 2 A  

0 2 E 4  CR 0 6 A 3 

0 0 4 0  C T A 0 3 5 0  

02 F B C T R L J  0 2 EF 

0002 D E L T A  0 1. 7 2 

0 3 B 9  D I SC 0 3 [10 

0636 DLJMY 0 4 C O  

0 1 35 E SC B 0 1 5B 

0 2 2 B  ESCH 0 1 E l. 
O l. O B  F I L 06F3 

0 2 0 A  FUN 0 2C 2 

0 2 B 3  * H 0 0 0 4  

0 0 6 0  KF'OL.L 0 4 AO 
Listing 2 continued on page 152 





Listing 2 continued from page 150: 

L 0005 LOAD 0623 LOAD X 0235 L.. O C 0 1  8 7 D A  

L O C 8 0  87DC LOCAD 8 7 [18 LOCBU 87E2 LOCPR 87EO 

LOCXX 87DE LOOP OOBE M . 0006 MDC 57 0000 

MDS57 0084 MOVE 0 7 1 0  NUF 02DA NXT2 0055 * 
NXTA 0 1 B 5  NXTCM 0397 NXTX OOED NXTY OOF9 

NXTZ 0 1 05 OUT A D  0 6 5 F  P C 2 S A  0 0 4 4  PC2TC 0045 

PC3SA 0046 F'C3TC 0 0 4 7  F'MD57 0048 F'SW 0006 

RCTAD 87[13 R D F 5 1  0 0 [19 R O W D N  0 3 1 0  ROWUF' 02FE 
RT75 0467 SCROL 03FF S I N  0677 SOUT 0689 
SF' 0006 S S S 2  0 5 E 9  S T A R T  0 5 F 6  T 1  0 6 2 6  

TOP AD 87[16 TROLL 0297 USCHR 87E5 usz 04B5 
VAR 0273 W I ZAR 02CB W F' 7 5  0332 X7 0659 

X8 0655 XFLG 87E4 X I N  06AE X M I T  04A9 

XOUT 06C6 XSTAD 03A3 XX 0703 XY 0698 
Z 1  06[11 ZETA 0 1 85 Z I N  06[15 ZOUT 06E6 

Photo 6: The complete terminal system with keyboard, monitor, power supply, and 
main circuitry. 

Text continued from page 128: 
but you cannot get the monitor 
operating with the checkout terminal, 
then most likely your problem is in 
the 2114 programmable memories, 
the decoder circuitry for the 2114s, or 
the 8212 buffers for the 2114s. Other 
problems could be caused by the tem
porary interface or data rates that dif
fer. 

Using the Monitor 
After your built-in monitor is 

working, you can jump to it for use in 
debugging the remainder of the cir
cuit. Opening the TRAP switch will 
cause the 8085 microprocessor to 
transfer control to the monitor. To 
return to the terminal-control soft
ware, the 8085 microprocessor is 
reset.  To facilitate this, I have con
nected the BREAK switch on my 
keyboard to the 8085 RESET IN line 
(pin 36) . This connection is also 
useful for resetting the video terminal 
just after it is turned on, or for easy 
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clearing of the screen. One of the 
most useful functions of the system 
monitor is its ability to load into 
memory and run short programs that 
will read the status registers of the 
peripheral circuits to determine 
whether or not they are operating 
properly . This includes the 8251, 
8257, 8275, and the 8279 integrated 
circuits. 

The system monitor commands are 
as follows: 

D (Dump) :  Type the letter D 
followed by two 4-digit hexadecimal 
numbers that represent addresses in 
the system. Memory contents be
tween the two addresses will be 
printed on the checkout terminal in 
hexadecimal with 16 bytes on a line. 
The line will begin with the address of 
the first byte in that line. A dump can 
be aborted by pressing the ESC key. 

F (Fill) :  To fill a block of memory 
with a specified value, type an F 
followed by two 4-digit hexadecimal 
addresses which are the inclusive 

locations in memory to be filled. Last
ly, type the 2-digit hexadecimal 
number that the block of memory is 
to be filled with . 

G (Go) :  Typing a G followed by a 
4-digit hexadecimal address will 
transfer that address to the program 
counter, and program execution will 
continue from that location. After a 
short program has been loaded into 
memory, the Go command can 
transfer execution to this program. 

L (Load):  To load sequential 
memory locations with arbitrary 
values, type an L, followed by a 
4-digit hexadecimal address. The 
system will prompt the user with se
quential addresses, after which the 
user can type in the desired contents 
in the form of 2-digit hexadecimal 
numbers. You can exit from the load 
routine by typing any nonhexa
decimal character. 

M (Move) :  The Move command 
can write blocks of data from one 
memory location to another. After 
the M is typed, three 4-digit hexa
decimal addresses must be typed in. 
The first two addresses enclose the 
block of data in memory to be 
moved, and the third address is the 
beginning location of the area where 
the block of data is to be written. 

Any time a character other than 
D,F,G,L, or M is typed in response to 
the ''?" prompt, the monitor will 
simply reissue the prompt character. 
When the appropriate response 
should be a hexadecimal character 
and another character is typed in
stead, the monitor will cancel the 
command and reissue the prompt 
character. 

No carriage returns are necessary 
after typing in data to the system 
monitor. When the monitor has the 
correct amount of data it will execute 
the command. 

Keyboard Assembly 
I used the sixty-three-key unencod

ed keyboard offered by Jameco Elec
tronics, 1021 Howard Ave, San 
Carlos CA 94070. The cost was 
$29 .95 .  This is a good-quality 
keyboard for the price. Each pair of 
switch contacts protrudes from the 
bottom of the keyboard by about an 
eighth of an inch, making it necessary 
to mount the unit on a printed-circuit 
board. Because of the complexity of 
the switch matrix, a complete 
printed-circuit layout would have to 

Text continued on page 156 



But you don't have to be one to use it. 
Now, from those wonderful folks that 

brought you WordS tar �M comes DataStar ;M 

A general pw-pose key to disc data entry 
software package you don't have to be 
a graduate from M.I.T. to operate. 

DataStar makes life a breeze because 
DataStar makes data entry and verification 
a breeze. 

It has two distinct phases. One allows 
you to actually design on the CRT the 
exact form you need. Just name the job. 
If it can be done on a CP/M* based micro
computer, then DataStar can do it. 
From handling inventory and billing to 
entering names in the office football pool. 

How's that for flexibility ! 
The other phase allows you to store and 

retrieve data. All kinds of data. Quickly and 
accurately. Which also allows you a chance 
for that second coffee break, you genius you. 

And don't worry, DataStar makes 
sure that what you put into the system 
is right; because even a genius like you can 
sometimes make a mistake. 

So go ahead. Let DataStar bring out the 
genius in you. 

Simply call us at (415) 457-8990. After 
all ,  with over 300 dealers around the world, 
we've made buying DataStar as easy as 
using DataStar. 

The world leader in microcomputer word processing. 

Micro Pro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 
Dealer/Distributor/0. E. M. inquiries invited. 

•Trademark of Digital Research Corporation Prices and specifications subject to change without notice. 



Listing 3: A hexadecimal object dump of the video-terminal
control routine. 

C CRTBO 
! 03000000C34000FA 
! 03 0 0 2 4 0 0 C 3 E 9 0 5 2 8  
! 1 0004000 3 1 FF 8 7 2 1 F F 7 F 2 3 3 6 2 0 7 D F E C F C 2 4 6 0 0 7 C 1 3  
! 1 0005000FE87C246002 1 0 0 0 0 2 2 D 3 8 7 2 2 E 2 8 7 2 2 D 8 F l 
! 1 0 0 0 6 0 0 0 8 7 2 2 D A 8 722DC872 2 D E 8 7 2 2 E 08 7 2 1 0 0 8 0 5 0  
! 1 000700022D6 8 7 2 1 8 0 8 7 2 2 E 6 8 7 3 E 0 0 3 2 D 2 8 7 3 2 D 5 7 A  
: 1 0 0 0 8 0 0 0 8 7 3 2 E 4 8 7 3 2 E 5 8 7 3 E 7 BD 3 0 1 3 E 2 7 D 3 0 1 3 E A A  
: 1 00090003 F D 3 6 1 3 E O O D 3 5 1 3 E 4 F D 3 5 0 3 E 5 8 D 3 50 3 E E 4  
! 1 0 0 0 A 0 0 0 8 9 D 3 5 0 3 E 5 9 D 3 5 0 3 E 8 0 D 3 5 1 3 EO O D 3 5 0 3 E 6 9  
! 1 000BOOOOOD3503EE O D 3 5 1 3E 2 3 D 3 5 1 C D 6 7 0 4 D B 0 1 4 2  
! 1 000COOO E 6 0 2 C 4 D 2 0 0 D B 5 1 E6 2 0 C 4 6 7 0 4 C D A 0 0 4C 3 1 D  
! 1 000DOOOBEOOCDD90 0 C D E 1 0 0 C 9 D B O O E 6 7 F 3 2 E 5 8 7 6 7  
! 1 000EOOOC9 3 A E 4 8 7 E 6 F F C A E D O O C D O B 0 1 C 9 3 A E 5 8 7 B E  
! 1 000FOOOE660CAF900C D 4 1 0 3 C 9 3 A E 5 8 7 E 6 1 0 C 2 0 5 B A  
! 1 00 1 00000 1 C D230 1 C 9 2 1 E 4 8 7 3 6 0 1 C 9 3 E 0 0 3 2 E 4 8 7 C D  
! 1 0 0 1 1 � 0 0 3 A E 5 8 7 E 6 0 F 07 2 1 C 1 0 4 1 1 0 0005 F 1 9 5 E 2 3 4 D  
! 1 0 0 1 20005 6 E B E 9 3 A E 5 8 7 E 6 06 2 1 E 1 0 4 1 1 0000 5 F 1 9 8 4  
! 1 0 0 1 30005 E 2 3 5 6 EB E 9 2 A D 3 8 7 7 D F E O OC A 4 2 0 1 CDFE3D 
: 1 0 0 1 4 0 0 0 0 2 C 9 7 C F E O O C A 4 C 0 1 C D F E 0 2C 9 2 1 8 0 0 7 2 2 F 3  
! 1 00 1 50 0 0 D 3 8 7 3 E 1 83 2 D 5 8 7 C D 3 2 0 3 C 9 2 A D 3 8 7 7 D F E 9 7  
! 1 0 0 1 6 0 0080CA680 1 C D 1 00 3 C 9 7 C F E 0 7 C A 7 2 0 1 C D 1 0 98 
! 1 0 0 1 700003C9C D 3 2 0 3 C D F F0 3 C 9 3 A D 2 8 7 F E 4 FCA85EA 
! 1 0 0 1 80000 1 C D 2 A 0 3 C 9 2 A D 3 8 7 7 DF E 8 0 C 2 9 4 0 1 7 C F E 5 B  
! 1 0 0 1 900007CA9 D 0 1 3 E 0 0 3 2 D 2 8 7 C D 1 0 0 3 C 9 3 F 0 0 3 2 0 E  
! 1 0 0 1 AOOOD287CD3203 C D F F 0 3 C 9 3 A D 2 8 7 F E O O C A B 5 4 C  
! 1 0 0 1 80000 1 C D 2 2 0 3 C 9 2 A D 3 8 7 7 D F E O O C 2 C 4 0 1 7 C F E 8 3  
: 1 0 0 1 COOOOOCACD0 1 3 E 4 F 3 2 D 2 8 7 C D F E 0 2 C 9 2 1 8 00 7 4 1  
! 1 00 1 D0 0 0 2 2 D 3 8 7 3 E 4 F 3 2 D 2 8 7 3 E 1 8 3 2 D 5 8 7 C D 3 2 0 3 A 5  
! 1 0 0 1 E O O O C 9 2 1 00002 2 D 3 8 7 3 E 0 0 3 2 D 2 R 7 3 2 D 5 8 7 C D 8 S  
! 1 0 0 1 F000320 3 C 9 2 A D 6 8 7 E B 2 A D 3 8 7 1 9 2 2 D E 8 7 3 E 8 7 A 6  
! 1 0 020000BC D 2 0 A 0 2 C D 2 00 2 C 3 1 60 2 C 2 1 6 0 2 3 E C F B D E 6  
! 1 0 0 2 1 000D 2 1 6 0 2 C D 2 0 02 2 A D E 8 7 2 2 E 2 8 7 C D 2 6 0 4 C 9 2 B  
! 1 00220002ADE87 1 1 30 F 8 1 9 2 2 D E 8 7 C 9 3 E F 0 0 6 1 9 1 1 3 F 
! 1 002300050002 1 0 080 7 7 1 9 0 5 C 2 3 5 0 2 2 1 0 0 0 0 2 2 D 3 2 9  
! 1 0024 00087 2 1 0 0 8 0 2 2 D6 8 7 2 1 8 0 8 7 2 2 E 6 8 7 3E 0 0 3 2 E O  
! 1 0025000D28732D5 8 7 3 2 E 4 8 7 C D 3 2 0 3 C 9 2 A D 6 8 7 E B D D  
! 1 00260002AD 3 8 7 1 9 2 2 E 0 8 7 3 E 8 7 B C D 2 7 3 0 2 C D E 4 0 2 E D  
! 1 0027 000C37 F0 2 C 2 7 F 0 2 3 E C F B D D 2 7 F 0 2 C D E 4 0 2 2 A F D  
! 1 0028000D6877DFEOOC297027 C F E 8 0 C 2 9 7 0 2 2 1 8 0 4 5  
! 1 00 2 9 0 0 0 8 7 2 2 E 6 8 7 C 3 A 1 0 2 1 1 B O F F 2 A D 6 8 7 1 9 2 2 E 6 7 A  
! 1 002A000873EF02A E 0 8 7 7 7 7 D F E 8 0 C 2 C B0 2 7 C F E 8 7 0 6  
! 1 002BOOOC2CB0 2 E B 2 A E 6 8 7 7 D B B C 2 C 2 0 2 7 C B A C 2 C 2 8 5  
! 1 002C00002C 9 2 1 008022E0 8 7 C 3 A 1 0 2 E B 2 A E 6 8 7 7 D D4 
! 1 00 2 D O O O B B C 2 D A 0 2 7 C B A C 2 D A 0 2 C 9 2 1 5 0 0 0 1 9 2 2 E 0 9 C  
! 1 002E0008 7 C 3 A 1 022AE0 8 7 1 1 3 0 F 8 1 9 2 2 E 0 8 7 C 9 C 3 2 9  
! 1 002F000 5 8 0 1 3 E 0 0 3 2 D 2 8 7 C D 3 2 03 C 9 C 3 A 9 0 1 2AD3A4 
! 1 00 3 000087 1 1 BO F F 1 9 2 2 D 3 8 7 2 1 D 5 8 7 3 5 C D 3 2 0 3 C 9 9 4  
! 1 00 3 1 0002AD 38 7 1 1 5 0 0 0 1 9 2 2 D 3 8 7 2 1 D 5 8 7 3 4 C D3 2 B 3  
! 1 003200003 C 9 2 1 D 2 8 7 3 5 C D 3 2 0 3 C 9 2 1 D 2 8 7 3 4 C D 3 2 D A  
! 1 0 0 3 30000 3 C 9 3 E B O D 3 5 1 3 A D 2 8 7 D 3 5 0 3 A D5 8 7 D350AO 
! 1 0 0 3 4 0 0 0 C 9 3 A D 2 8 7 F E 4 F C A 5 0 0 3 C D 7 4 0 3 C D B 1 0 3 C 9 5 9  
! 1 00350002AD387 7 D F E 8 0 C A 6 0 0 3 C D 7 4 0 3 C D B 9 0 3 C 9 5 B  
! 1 00360007CFE07CA 6 D 0 3 C D 7 40 3 C D B 9 0 3 C 9 C D 7403F8 
! 1 0037000C D D 0 0 3 C 9 2 A D 6 8 7 E B 2 A D 3 8 7 1 9 2 2 D A 8 7 E B 9 7  
! 1 00380002 1 00003AD28 7 6 F 1 9 ? 2 D 8 8 7 3 E 8 7 B C D 2 9 7 C 6  

! 1 0039 00003C D D C 0 3C 3 A 3 0 3 C 2 A 3 0 3 3 E C F B D D 2 A 3 0 3 9 B  
! 1 003AOOOCDDC03CDF 1 0 3 2 1 E 5 8 7 7 E E 6 3 F 2 A D 8 8 7 7 7 B O  
! 1 003BOOOC 9 2 1 D2873 4 C D 3 2 0 3 C 9 3 E 0 0 3 2 D 2 8 7 2 A D 3 3 5  
! 1 00 3 C 0 0 0 8 7 1 1 5000 1 9 2 2 D 3 8 7 2 1 D 5 8 7 3 4 C D 3 2 0 3 C 9 3 4  
! 1 0 03D0003E0 0 3 2 D 2 8 7 C D 3 2 0 3 C D F F 0 3 C 9 2 A D 8 8 7 1 1 2 0  
! 1 003E00030F8 1 9 2 2 D 8 8 7 2 A D A 8 7 1 1 3 0 F 8 1 9 22DA87EB 
! 1 0 0 3 F O O O C 9 2 A D A 8 7 7 E F E F O C 0 2 2 E 2 8 7 C D 2 6 0 4 C 9 2 A 0 8  
! 1 0040000D68722E2 8 7 C D 2 6 0 4 2 A D 6 8 7 7 D F E 8 0 C 2 J E A B  
! 1 0 0 4 1 0 0 0 0 4 7 C F E 8 7 C 2 1 E 0 4 2 1 0 0 8 0 2 2 D 6 8 7 C 9 1 1 5 0 A 9  
! 1 00 4 2 000 0 0 1 9 2 2 D 6 8 7 C 9 2 A E 2 8 7 1 1 50 0 0 1 9 2 2 D C 8 7 D 9  
! 1 0043000 0 1 20202 1 0 0 0 0 3 9 E B 2 A D C 8 7 F 9 C 5 C 5 C 5 C 5 9 C  
! 1 0044 00 0 C 5 C 5 C 5 C 5 C 5 C5 C 5 C 5 C 5 C 5 C 5 C 5C5C5C5C55C 
! 1 0 0 4 5 0 0 0 C 5 C 5 C 5 C 5 C 5 C5 C 5 C 5 C 5 C 5 C 5 C 5C5C5C5C54C 
! 1 0 0 4 6 0 0 0 C 5 C 5 C 5C 5 E B F 9 C 9 3 E O O D 3 4 8 2 A D 6 8 7 7 D D 3 9 B  
! 1 0 0 4 7 0 0 0 4 4 7 C D 3 4 4 7 D 2 F 6 F 7 C 2 F 6 7 2 3 1 1 C F 8 7 1 9 1 1 C 4  
! 1 00480000080 1 97 D D 3 4 5 7 C D 3 4 5 2 1 0 0 8 0 7 D D 3 4 6 7 C F 7  
! 1 0 0 4 9 0 0 0 D 3 4 6 2 1 C F 8 7 7 D D 3 4 7 7 C D 3 4 7 3 E 8 4 D 3 4 8 C 9 F 9  
! 1 004AOOODB6 1 E 6 0 7 C 8 C D A 9 0 4 C 9 D B 6 0 E E C 0 2 1 E 9 0 4 2 1 
! 1 004B000 1 1 0 0005 F 1 9 D B 0 1 E 6 0 1 C A B 5 0 4 7 E D 3 0 0 C 9 5 3  
! 1 00 4 C O O O C 9 C 0 04350 1 5 B 0 1 7 9 0 1 A 9 0 1 2 B 0 2 C 0 0 4 C 0 3 8  
! 1 004D00004E 1 0 1 C 0 0 4 5 C 0 2 F 3 0 1 C 0 0 4 C 0 0 4 C 00 4 C 0 1 4 

" ! 1 00 4 E 00004FB02EF02F 2 0 2 C 0 0 4 1 B3 1 3 2 3 3 3 4 3 53 6 1 2 
! 1 004F00000 0 9 5 1 5 7 4 5 5 2 5 4 5 9 0 0 0 0 4 1 5 3 4 4 4 64 7 4 8 5 A  
! 1 005000000005A5 8 4 3 5 6 4 2 4 E 2 0 0 0 0 0 0 0 2 F 2 E 2 C 4 D 1 A  
! 1 0 0 5 1 000000D7B 2 7 3 B 4 C 4 B 4 A O OO A 5 C 5 B 5 0 4 F 4 9 55 1 2  
! 1 0 0 5 2 0 0 0 7 F 5 C 3 D 2 D 3 03 9 3 8 3 7 0 8 1 B 2 1 4 0 2 3 2 4 2 5 5 E 6 0  
! 1 005300000095 1 5 7 4 5 5 2 5 4 5 9 0 0 0 0 4 1 5 3 4 4 4 6 4 7 4 8 1 9  
! 1 0 0 5 4 00000005 A 5 8 4 3 5 6 4 2 4 E 2 0 0 0 0 0 0 0 3 F 3 E 3 C 4 D A A  
! : L  0055000000D7D 2 2 3 A 4 C 4 B 4 A O O O A 7 C 5 [1.�5 0 4 F  4 <J �'i 5 B 4  
! 1 00560007F7E 2 8 5 C 2 9 2 8 2 A 2 6 0 8 1 B 0 0 0 0 0 0 0 0 0 0 0 0 4 3  
! 1 00570000009 1 1 :l 7 0 5 1 2 1 4 1 9 00000 1 1 3 0 4 0 6 0 7 0 8 D 9  
! 1 00580000 000 1 A 1 8 0 3 0 6 0 2 0 E 2 0 0 0 0 0 000000000DF3 
! 1 0 0 5 9 0 00000DOOOOOOO C O B O A O O O A 1 C 1 B 1 00 F 0 9 1 5AF 
! 1 005A0007 F 1 C000000000 0 0 0 0 8 0 0 0 00 0 0 0 000000A8 
! 1 005B000000000000000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 B  
! 1 005COOOOOOOOOOO OOOOOOOOO O O O O O O O O O O O O O O O ? B  
! 1 005DOOOOOOOOOOOOO O O O O O O O O O O O O O O O O O O O O O O J B 
! 1 005E0 0000000000000000 0 0 0 0 3 E 4 0 D 3 0 1 3 E F B D 3 A D  
! 1 005F0000 1 3E 2 7 D 3 0 1 F 3 3 1 F F 8 7 C D A 3 0 6 3 E 3 F C D 8 9 C E  
! 1 006000006CD7706E67 F F E 4 C C A 2 3 0 6 F E 4 4 C C 3 6 0 6 A E  
! 1 006 1 00 0 F E 4 6 C C F 3 0 6 F E 4 D C C 1 0 0 7 F E 4 7 C 2 F 6 0 5 C D D 4  
! 1 0 0 6 2 0 0 0 6 8 0 6 E 9 C D 6 8 0 6 C D 5 F 0 6 3 E 2 D C D 8 9 0 6 C D D 5 9 7  
! 1 0063000067723C3 26 0 6 C D 6 B 0 6 E BC D 6 B 0 6 E B 7 D E 6 7 6  
! 1 0 0 6 4 0 0 0 0 F C 2 4 7 0 6 C D 5 F 0 6 3 E 2 0 C D 8 9 0 6 7 E C D F 6 0 6 6 9  
! 1 00 6 5 0 0 0 7 C B A C A 5 9 0 6 2 3 C 3 3 E 0 6 7 D B B C 2 5 5 0 6 C 9 C D 2 6  
! 1 0 0 6 6 0 0 0 A 3 0 6 7 C C D E 6 0 6 7 D CD E 6 0 6 C 9 C D A 3 0 6 C D D 5 9 5  
! 1 00670000667CDD5066F C 9 D B 0 1 E 6 0 2 C A 7 7 0 6 D B 0 0 4 7  
! 1 0068000F E 1 B C A F 6 0 5 C D 89 06C 9 F 5 D B 0 1 E 6 0 2 C A 9 8 4 C  
! 1 00 6 9 00006DBOOFE 1 B C A F 6 0 5 D B 0 1 E 6 0 1 C A 9 8 0 6 F 1 7 F 
! 1 006AOOOD300C93EO D C D 8 9 0 6 3 E O A C D 8 9 0 6 C 9 C D 7 7 5 6  
! 1 006800006FE30DAF60 5 F E 3 A D 8 F E 4 1 D A F 6 0 5 F E 4 7 C 8  
! 1 0 0 6 C O O O D 2 F 6 05 C 6 0 9 C 9 E 6 0 F C 6 3 0 F E 3 A DA D 1 0 6 C 6 2 B  
! 1 0 06D0000 7 C D 8 9 0 6 C 9 C D A E 0 6 0 F O F O F O FE 6 F 0 4 7 C D 4 7  
! 1 006EOOOAE06E60F80 C 9 F 5 0 F O F O F O F C D C 6 0 6 F 1 C D90 
! 1 006FOOOC606C9CD6B0 6 E B C D 6 B 0 6 E B 1 3 C DA 3 0 6 C D B D  
! 1 0070000D5064770 2 3 7 C B A C 2 0 3 0 7 7 D B B C 20 3 0 7 C 9 6 5  
! 1 00 7 1 00 0 1 6 0 3 C D 6 B 0 6 E 5 1 5 C 2 1 2 0 7 E 1 C 1 0 3 D 1 1 A 7 7 A 6  
! OD 0 7 2 00 0 1 3 2 3 7 A B 8 C 2 1 E 0 7 7 B B 9 C 2 1 E 0 7 C 9 9 9  
! 0000000000 
$ 

OHIO SCIENTIFIC USERS 
S O F T WA R E - G A M E  A N D U T I L I T Y P R O G R AM S  FO R AS LO W A S  $ 1 . 00 .  A L L  

WI TH L I S T I N G S A N D  C OM P L E T E  DO CU M E N T A T I ON .  

K I TS - U P D A T E  Y O U R COM P U T E R  TO P L AY M U SI C ,  I N C R E A S E  O P E RA T I N G  

S P E E D , H I G H R ESO L U T I O N  G RA PH I C S A N D  M U CH M O R E .  K I T S I N C L U D E  

P A R TS A N D C O M P L ET E  ASSEM B LY I N S T R U C T I O N S .  L O W  A S  $ 3 . 00 .  

O U R $ 1 .00 C A T A L O G  I N C L U D E S  O S/ P R O G RA M M I N G  T I PS P L U S  D E SC R I P T I O N S  

O F  A V A I L A B L E  P RO G R AMS AN D K I TS. 

ME W0 1 1: ::1!5 1  o m  
aw 

MITTENDORF ENGINEERING 905 VILLA NUEVA DR. LITCHFIELD PARK,AZ 85340 
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CENTRONICS MODEL 737: · 

. Give Your Business theAdvcantcage 
t:EnTROOICS 

data Compute< C01P 

'l:;RE C :ENTRONJ:CS MODEL 737 

I •• :•!  ' • � , , � ,/ f • • , �. , , , '• 

. . 

Centronics' new Model 737 means you get more than 
ever from a printer. Outstanding print quality. Fast, 
quiet operation. Ready to handle text processing, 
word processing, or electronic mail in addition to reg
ular small business requirements. And it meets every 
business' prime requirement: low cost. 

Outstanding Print Quality 
Model 737 is the first small business printer to 

offer correspondence quality printing. Characters with 
true descenders as well as underlining. Proportional 
spacing, the ability to justify right margins and serif 
typeface makes the 737 ideal for text processing appli
cations . Standard business data processing spacing 
makes it available for applications ranging from let
ters to aged accounts receivable reports . The steel 
platen assures crisp, clean print impression. 

Unexpected Features 
Leave it to Centronics to have some surprises in the 

new Model 737. You get the ability to print subscripts 
and superscripts (particularly important for chemical 
or mathematical applications) .  The field proven 700 
Series printhead technology and fewer moving parts 
mean reliability that you wouldn't expect in a com
pact, low-cost printer. 

And the 737 is quiet. An optional acoustic cover 
makes it ideal for office environments. 

Circle 97 on i nquiry card. 

. . ' 

Pick Your Paper 
Run letterhead paper for correspondence, roll paper 

for general information, or fan-fold paper for standard 
data processing (payroll, billing, inventory, etc. ) .  You 
can, with the 3-way paper handling ability of the 
Model 737. 

The Printer of the Future . . .  Today 
Never before has one printer offered such high 

quality, reliability, and applications flexibility at such 
low cost. (If you don't need the correspondence qual
ity of the 737, our Model 7 3 0  delivers 100 c.p.s.  at 
even greater savings .) 

Why Wait? 
The new Model 7 3 7  is now available for delivery. 

For more information: call (603) 883-0111, Centronics 
Data Computer Corporation, Hudson, New Hampshire 
03051, or any of our 1 5  U. S .A. or 9 international sales 
offices. 

All Centronics products are supported by the largest 
worldwide service network of any independent printer 
company. Always use genuine Centronics ribbons 
and accessories . 

I: E nTRDn i i: S® P R i nTE RS . . .  the advantage , 



Text continued from page 152: 
be double sided and include plated
through holes. Since producing this 
type of printed-circuit board is 
beyond the capabilities of most 
amateur builders (including myself), I 
opted for a single-sided board with 
additional wire-wrap pins and con
nections to complete the wiring. The 
wiring diagram of the switch matrix is 
shown in figure 5, and an illustration 
of the printed-circuit layout is given 
in figure 6. A 24-pin wire-wrap socket 

R L3 

8 2 7 9  

RL2 

R L1 
39  

R Lo 
38 

S H I FT 36 

BREAK  
TO 8 0 8 5  .........., _/ 
R E S E T  � <>-----] 
{ P I N 3 6 ) 117 

S H I F T 
LOCK 

was mounted at the top of the 
printed-circuit board and serves as a 
plug for the interconnecting cable. 
The cable is a 36-inch long DIP 
jumper with a 24-pin plug on each 
end. The Vector board also has a 
24-pin wire-wrap socket to mate with 
the cable. 

Install and Check Out the 
Video Circuitry 

The remaining half of the com
ponents can be installed at this point. 

""-. 

7 9 10 11  

74LS138  

12  

Check the video-dot-timing circuitry 
thoroughly to be sure that the correct 
frequencies are being generated at 
particular points in the circuit. After 
resetting the 8085 microprocessor, 
make sure that the 8224 is oscillating 
at 22 .68 MHz. Pin 5 of IC15 (the 
7474) should show the dot rate of 
11 .34 MHz as well as pin 2 of IC21 
( the 74163) and pin 7 of IC22 (the 
74166) . You should measure a fre
quency of 1 .620- MHz, which is the 

Text continued on page 160 

13  14  15  

Figure 5:  Schematic diagram showing detail of the keyboard matrix. A sixty-three-key unencoded keyboard from Jameco Electronics 
was used. The BREAK key is connected to the RESET IN line of the 8085 processor. 
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Apparat, Inc . ,  announces the most 
powerful Disk Operating System for the 
TRS-80®. It has been designed for the 
sophisticated user and professional 
programmer who demands the ultimate 
in disk operating systems. 

NEWDOS/80 is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance
ment, which significantly extends 
N EWDOS 2.1's capabilities. This new 
member to the Apparat N EWDOS' 
family is u p ward compatible with 
present NEWDOS 2.1  and is suppl ied 
on Diskette, complete with enhanced 
N EWDOS + utility programs and 
documentation. Some of the 
NEWDOS/80 features are: 

• New BASI C  commands that 
s upports files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Supports 
any track count from 18 to 80. Use 

35, 40 or 77 track 5" min i  d isks drives 
or 8" disk drives, oranycom bination. 

• A security boot-up for BASI C  or 
machine code application programs. 
User never sees "DOS R EADY" or 
">READY" and is unable to 
"BREAK", clear screen, or issue 
any d i rect BAS I C  statement 
including "LI ST". 

• New editing commands that al low 
program l i nes to be deleted from one 
location and moved to another or to 
al low the dupl ication of a program 
l i ne with the deletion of the original .  

• Enhanced and improved 
R ENU MBER that al lows relocation 
of subroutines. 

• Powerful chaining commands. 

• Print Spooler. 
• DFG function; s imultaneous striking 

of the D, F and G keys will allow 
the user to enter a mini-DOS 
to perform some DOS commands 
without d isturbing the resident 
program. (e.g. d i r  while in  scripsit.) 

• Upward compatible with N EWDOS 
2.1 and TRSDOS 2.3. 

• Includes machine language 
S uperzap/80 and al l  Apparat 2.1 
ut i l ities. 

• Enter debug any time by pressing 
1 23 keys. Also allows disk 1/0. 

• Diskette "Purge" command. 
• Specifiable system options ( l imited 

sysgen type commands). 
• I ncreased directory capacity. 
• Copy by file commands. 
N EWDOS/80 with all  of the 

NEWDOS + uti l ity programs, many of 
which have been enhanced , is  priced at 
j u st $149.00 and is available at most 
TRS-80 dealers. 

As with 2.1, N EWDOS/80 relies on 
the TRSDOS and Disk Basic Reference 
Manual publ ished by Radio Shack. 
NEWDOS/80 docu mentation supports 
its enhancements and u pgrades only. 

�--------------------�====�;;;;� -----------------------------------------� I M ��- �5�?�?., I ��:a�a���:.se NEWDOS/80, COMPLET;��
o�:,:���:?�echnology, Inc. � 4401 S. Tamarac Parkway - OR - 3304 W. MacArthur Blvd. 

Denver, CO 80237 Santa Ana, CA 92704 

.. , a,Apparat, lnc. 
MICROCOMPlJrER 
TECHNOLOGY INCORPORATED 

303/758-7275 303/741-1778 714/979-9923 

D Check 0 Money Order D Master Charge D Visa 

Card No. Expiration Date ------
Colo. residents add 6.5% sales tax. Cal. residents add 6% sales tax. 
Add $10.00 postage and handl ing . 

Please rush NEWDOS/80 @ $149 EACH TO: 

Name ______________________ __ 
Address ----------------------
City _________ State --------- Zip ----
Phone __________ _ 

B0/1 A 
'----------------------------' ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _, 
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)I\. ATARI® 
A Warner Commun1Ca110ns 
CompanvO 

PERSONAL 
CO M PUTER 
SYSTE M S  

ATARI® 800™ 
List $ 1 080 

O N Lv $849 

eoo 
- . ... .... �::. .,... � Q c ... .. .,J;, ..... .... ....I.. J;l. z.. tt:: � ...... -. 1o. ..L o I <l. X l A 1.. :. � "I" .._  ! -- � ... c � A :::.._r 1 r A -

AT AR I®  400™, List $630 

O U R  P R I C E  O N LY $499 
820 P R I NTER, List $599.95 . . . . . . . . . .  $499 
810 DISK D RIVE, List $699.95 . . . . . . .  $589 

-----

• Extended BASIC Language Call for Price 

• Advance Graphics 
e CRT Built-In Display 
• Magnetic Tape Cartridge for Storage 

CALCU LATOR S  BY 

HEWLETT� PACKARD 

H P-41C Calculator, "A System" . . . $289.95 
H P-32E Scientific w/ Statistii:s . . .  $ 53.95 
H P-33C Scientific Programmable . . .  99.95 
H P-34C Advanced Scientific 

Programmable . . . . . . . . . . . . . . . . . .  123.95 
H P-37E Business Calculator . . . . . . .  58.95 
HP-67 Handheld Fully Advanced 

Programmable Scientific for 
Business & Engineering . . . . . . . . .  298.95 

H P-97 Desktop w/Built-in Printer . .  579.95 

APPLE I I ,  1 6K, List $1 195 . . . . . . . . . . .  $ 989 
32K, List $1395 . . . . . . . . . . . . . . . . . . . .  $1169 
48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1259 

COMMODORE PET . . . . . . .  Call for Prices 

Prices do not include shipping by U P S .  All 
prices and offers are subject to change without 
notice. ftenona l rc� omputcn systems 

609 B utternut Street 
Syracuse, N .Y. 1 3208 

(3151 478-6800 
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C H RI S LI N  YEARS AH EAD I N  
M E M O RY D ES I G N  

WE'VE DONE I T  AGAIN - State of the Art Multi bus® Memory Design. First to offer up to 5 1 2K on one board, and CHRISLIN again brings pricing 
sanity to the memory market. Why pay over $ 2000 for our competitor's 64K x 8 memory board when we wil l  give you the Cl-8086 1 28 K  x 9 memory 
for just $ 1 500 or  better yet, the Cl-8086 5 1 2 K  x 9 memory module for $4 700. 

Up to 5 1 2K bytes in a single option slot. Avai lable in  64K, 961<. 1 28K, 256K, or 5 1 2K configurations. On board parity generator checker, for both 8 bit 
or 1 6  bit systems. Off shelf deliveries. 

Cl-6800-2 - 1 6KB to 64KB. Plugs directly into 
Motorola's EXORciser I or II .  Hidden refresh up to 1 . 5  
Mhz. Cycle stealing at 2 Mhz. Addressable i n  4K 
increments with respect to VXA or VUA. On board 
parity. 64K x 9 $995.00. 

CI-S1 DO - 1 6KB to 64KB. Transparent h idden 
refresh. No wait states at 4 Mhz. Compatible with 
Alpha Micro and al l  Major 8080, 8085 and Z80 
Based S 1  00 Systems. Expandable to 5 1 2K bytes 
thru Bank Selections. 64K x 8 $750.00. 

Cl-8080 - 1 6KB to 64KB on a single board. Plugs 
directly into MDS 800 and SBC 80/1 0. Addressable 
in 4K increments up to 64K. 1 6KB $390.00. 64KB 
$750.00. 

Cl- 1 1  03 - 1 6KB to 2 56KB on a single dual height 
board. Plugs directly into LSI 1 1  I 2. H 1 1  or LSI 
1 1  /23. Addressable in 2K word increments up to 
256KB. 8K x 1 6  $390.00. 32Kx 1 6  $750.00. 1 28K 
X 18 $2880.00. 

Tested and burned in. Full year warranty. 

Cl-6800 - 1 6KB to 64KB on a single board. On 
board hidden refresh. Plugs directly into EXORciser I 
and compatible with Rockwell's System 65. 
Addressible in 4K i ncrements up to 64K. 1 6K x 8 
$390.00. 64K x 8 $750.00. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Circle 101  on inqu i ry card. 

Chris/in Industries, Inc. 
Computer Products D ivision 

31 352 V i a  C o l i n as • West l ake V i l l age,  CA 91 362 • 2 1 3-991 -2254 

Multibus i s  a trademark of the Intel Corp. LSI II is a trademark of Digital Equipment Corp. EXORciser is a trademark of Motorola 
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Text continued from page 156: 
character clock rate, on pins 6 and 8 
of IC14 (the 7410), pin 12 of IC21 (the 
74163), on pin 9 of IC23 thru IC27 (all 
five 74175s), pin 1 of IC21 (the 
74163), pin 15 of IC22 (the 74166), 
and pin 30 of IC9 (the 8275) .  Pin 7 of 
the 8275 should measure 16,200 Hz, 
the horizontal line frequency, and pin 
8 should be at 60 Hz, the frame fre
quency. Do not proceed until you can 
measure all of these frequencies · cor
rectly . If your display shows 
something quite distorted, torn, or 
scrambled, it is probably a problem 
in the video timing. An incorrect 
horizontal or vertical sync frequency 
can greatly disrupt a display. 

Final Checkout 
At this point, your terminal should 

be working . If it is not, double-check 
the following: 

• On opening the TRAP switch, 
does the 8085 microprocessor 
branch to the monitor program 
and issue a carriage return, line 
feed, and question mark from the 
8251? 

• Are all of the frequencies listed 
above for the video timing correct 
in your circuit?  

• Check the output of  pin 35 of  the 
8275. This is the video-suppression 
(VSP) output which is active high 
during horizontal and vertical 
retrace at the top and bottom rows 
of every character, and in certain 
other cases involving end-of-row 
or end-of-series codes. Video sup
pression is also turned on if a 
direct-memory-access underrun 
occurs. If video-suppression is pro
ducing a logical 1 and has no ac
tivity on it, a direct-memory
access underrun is most likely your 
problem. This means that the soft
ware is not reinitializing the 8257 
at the end of each video frame. The 
video-suppression line should 
show a frequency of 12 kHz on i t .  
Pin 37 of  the 8275 (the light-enable 
output) will have a frequency 
varying from 28 to 32 Hz. 

• After the 8085 microprocessor has 
been reset and before data is sent 
to the video terminal, IC18 (the 
74LS138 peripheral decoder) 
should be putting out pulses at 
constant rates . Pins 9, 10, and 15 
should show a frequency of about 
23 kHz, and pin 11 shi(>Uld show 
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600 Hz. 
• The address-enable line on the 

8257 (pin 9) should show a fre
quency of 1 .5  kHz, and the ad
dress strobe (pin 8) should be 
135 kHz. Again, these frequencies 
should be measured by a counter 
using a full 1-second gate time, 
since the duty cycles of pulses of 
these lines are not constant. This is 
especially true of the address
strobe output of the 8257. 
Using a frequency counter and an 

oscilloscope to check for the correct 
activity on the various pins of in
tegrated circuits is an effective 
method of troubleshooting your cir
cuit .  It is possible that a single wiring 
mistake is your only problem. Using 
an ohmmeter as a continuity tester 
and checking every connection is 
often worth the effort . I turn the cir
cuit board over and put the ohm
meter probes on the pins of the in
tegrated circuits themselves . This also 
serves to check for a bad socket con
nection. Draw over the connecting 
lines on your progress-checking 
schematic with a different colored 
pen as you make each check. 

Possible Additions 
Some readers may wish to make 

further modifications to my design. 
Here are some possibilities : 

• Lowercase letters could be added 
fairly easily if the 7 by 10 format 
for each character is retained. The 
+ 5  V 2513 character generator is 
also available with a lowercase set 
of letters. The second character 
generator could be added by using 
the full 7-bit ASCII code in 
memory. Only six bits are stored 
in memory in this design . The most 
significant bit could be used to 
select which character generator 
would be enabled. The character
handling routine in the terminal 
control software would also have 
to be modified. If a larger format 
for characters was desired (eg: that 
used by the Motorola 6571 
character generator), the entire dot 
timing would have to be changed, 
as well as the initialization of the 
8275 in the software. 

• The 8275 Video Display Controller 
has provisions for light-pen detec
tion. Very little hardware would 
be needed to add this feature; only 
a small sw'itch and a small light-

sensor circuit using a phototran
sistor. When the raster sweep 
reaches the light sensor, it presents 
a signal to the light pen (LPEN) in
put, and the row and character 
positions are stored in a pair of 
registers in the 8275 . These 
registers can be read on command . 
Modification of the control soft
ware would be necessary to read 
the registers and act upon their 
contents. 

• Character- and field-at tribute 
. codes can also be handled by the 
8275 . Character-attribute codes 
are used to generate graphics sym
bols without the use of the 
character generator . These sym
bols can also be programmed to 
blink or be individually high
lighted . Field a ttributes are codes 
that affect the characteristics of a 
field of characters . These charac
teristics are blink, highlight ,  
reverse video, underline, and two 
general-purpose outputs that can 
be user defined .  The Intel  
Peripheral Design Handbook gives 
details on implementing these 
features in both hardware and soft
ware. 

Conclusion 
This terminal is not a suitable pro

ject for a beginner or for those who 
are inexperienced in microprocessor 
hardware . Time and patience will be 
indispensable in completing this pro
ject. I spent about three months 
assembling the parts and building the 
circuit .  A month of this time involved 
debugging both hardware and soft
ware, due to the many changes I 
made in the original Intel design. 

I would appreciate hearing from 
those readers who complete this pro
ject .  Descriptions of any modifica
tions made would also be welcome. • 

Portions of this article are copyright by Intel 
Corporation and are used by permission. 

A Public Serv.ce of This Magaz1ne & The Advertising Council � 
• •  �I 

Need help? 
Call us • .-:� 



Discover 
the most organ ized (and inexpensive) way to keep up with 
what's new in  computer techniques - and management-

The Library of 
Computer and Information Sciences 

4 1 6 2 5 .  DATA B A S E :  A P R O F E S S I O N A L' S  
PRIMER. David Kroenke. Covers every aspect of 
data base concepts, systems and applications. 

$24.95 
41785. DEBUGGING SYSTEM 360/370 PRO
GRAMS.USING OS AND VS STORAGE DUMPS. 
D. H. Rindfleisch. Guide to storage dump debug
ging. Illustrations, examples, sample dumps. $19.9"5 
42303. A DISCIPLINE OF PROGRAMMING. 
Eds�:er W Dijkstra. New programming tools to solve 
pro5lems that range from tlie everyday to the com
�- . rn� 
80837. STRUCTURED SYSTEMS ANALYSIS: 
Tools and Techniques. Cane and Sarson. $19.50 

51955. A GUIDE TO THE SUCCESSFUL MAN
AGEMENT OF COMPUTER PROJECTS. Ham
ish Donaldson. $24.95 
81845. SYSTEM/370 JOB CONTROL LAN
GUAGE. Gary De Ward Brown. Includes descriptions 
of hardware devices and access meihods and refer
ence to many useful JCL features. Softcover. $13.50 
39995-2. COMPUTER NETWORKS AND THEIR 
PROTOCOLS. D. W Davies et a/. Latest technology 
in routing, pocket switching and flow control. 
Counts as? of your 3 books. $43.95 
54455. IMS PROGRAMMING TECHNIQUES: A 
Guide to Using DL/1. Kapp and Leben. Specific 
techniques to write application programs in ANS 
COBOL, PL/ 1, or Assembler Language in an IMS 
DL! I data base environment. $17.95 
60385. MANAGING THE SYSTEMS DEVELOP
MENT PROCESS. Charles L. Biggs, et a/. $24.95 
62620. M I C R OCOM P U T E R  H A N D B O O K .  
Charles J .  Sippi. Detailed reference to  the  technolo
gy and applications of microprocessors. $19.95 
70110. PRINCIPLES OF DATA-BASE MANAGE
MENT. James Martin. Covers data structures, secu
rity, tile storage, real-time vs. non-real time, more. 

$19.95 
70725. THE PROGRAMMER'S ANSI COBOL 
REFERENCE MANUAL. Donald A. Sordillo. 

$22.50 
79150-2. SOFTWARE ENGINEERING. Jensen & 
Tonies. Counts as 2 of your 3 books. $27.50 
79167. SOFTWARE RELIABILITY GUIDEBOOK. 
Robert L. Glass. Spells out all the technological and 
management techniques. $18.95 

42053 - 2 .  D E S I G N I N G  A D I S T R I B U T E D  
PROCESSIN G  SYSTEM. Hamish Donaldson. 
Casebook on how to manage projects successfully 
and a technical reference for the design flroblems 
that are peculiar to distributed processing. Counts as 
2 of your 3 books. $34.95 

Take any 3 books 
for only $1 .0Q each 
(valu.es to $74 .95) 

I f  you will join now for a trial period and 
agree to take 3 more books-at handsome 

discounts-over .the next 1 2  months 

40135-2. A CONCISE DICTIONARY OF PHYS
ICS. J. Thew/is. More than 7,000 definitions. Counts 
as 2 of your 3 books. $50.00 

42498. DOCUMENTATION STANDARDS AND 
PROCEDURES FOR ON-LINE SYSTEMS. Edited 
by Martin L. Rubin. A valuable guide to everything 
from user request documents to man/machme dla
logue module for easier integration into existing 
company standards. $21.95 

35450-2. AUTOMATIC DATA PROCESS I N G  
HANDBOOK. The Diebold Group. Auxiliary mem
ory, peripherals, systems design, consultant services, 
software packages. Count.\· as 2 of your 3 books. 

$38.95 
70230. PRINCI PLES OF SOFTWARE ENGI
NEERING AND DESIGN. Marvin V Zelkowitz, 
et a/. $21.95 
40065-2. COMPUTER STORAGE SYSTEMS 
AND TECHNOLOGY. Richard Matick. Counts as 2 

· of your 3 books. $29.95 
80150. STANDARDIZED DEVELOPMENT OF 
COMPUTER SOFTWARE. Robert C. Tausworthe. 
How to i ncorporate principles and techniques of 
structured programmmg in the development of 
large-scale systems. $19.95 
80155. STANDARDIZED DEVELOPMENT OF 
COMPUTER SOFTWARE, PART II. Robert C. 
Tausworthe. A detailed set of rules for software 
implementation. Contains extensive appendices. 

$21.95 
32485. ALGORITHMS + DATA STRUCTURES = PROGRAMS. Niklaus Wirth. A classic work on 
structured programming. $20.95 
39890-2. COMPUTER DATA-BASE ORGANIZA
TION. James Martin. An invaluable planning tool 
having over 200 diagrams. Counts as 2 of )'OUr 3 
books. $26.50 

85725. UTILIZING SYSTEM 360/370 OS AND VS 
JOB CONTROL LANGUAGE AND UTILITY 
PROGRAMS. Daniel H. Rindfleisch. Practicallluide 
to every feature of JCL and system utilities. $21.95 

(Publishers' Prices shown) 
49600. T H E  FUTU R E  W I T H  M ICROELEC
TRONICS. Barron and Curnow. Shows how future 
developments will transform every area of society 
from tne factory to the home·. $17.50 
79155. SOFTWARE INTERPRETERS FOR MI
CROCOMPUTERS. Thomas C. Mcintire. $18.95 

50045-2. GAME THEORY: Mathematical Models 
of Conflict. A. J. Jones. Numerous diagrams, exam
ples. Counts as 2 of your 3 books. $45.00 
50551. GRANTS: How to Find Out About Them and 
What to Do Next. Virginia P White. $19.50 

39746-2. COMPANION TO CONCRETE MATH
EMATICS. VOLUMES I AND II. Z. A .  Melzak. 
Mathematical techniques and various applications. 
The set counts as 2 oj your 3 books. $46.45 

-EXTRAORDINARY
VALUE!  

44900-3. THE ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Monumental 1550-paoe volume offers 
accurate i n formation on essen tifl topics rangino 
t'rom th eory and applications to programming an3 
Boolean algebra . Counts as 3 of vour 3 books. . 

$60.00 

I f  the reply card has been removed. please write to 
The Library of Computer and Information Sciences 

Dept 7-ADS, Riverside, N.J. 08075 
to obta i n  mem bersh i p  i n formation and 

applicalion 



The Age al Allardahle Pers 

In 1978 Ohio Scientific introduced 
a revolutionary new low cost com
puter - the Superboard I I .  This 
computer provides all important 
personal computer features on a 
single board at a cost of under $300. The Superboard II re<:;eived rave 
reviews by microcomputer experts such as : 

"We can heartily recommend the Superboard II computer system for 
the beginner who wants to get into microcomputers with a minimum of 
cost . Moreover, this is a 'real' computer with full expandability:' 

POPULAR ELECTRONICS MARCH , 1979 

"The Superboard II weighs in at $279 and provides a remarkable 
amount of computing for this incredible price�' 

KILOBAUD MICROCOMPUTING FEBRUARY, 1979 

"The Superboard II and its fully dressed companion the Challenger lP 
series incorporate all the fundamental necessities of a personal com
puter at a very attractive price. With the expansion capabilities 
provided, this series becomes a very formidable competitor in the home 
computer area�' INTERFACE AGE APRIL, 1979 

"The graphics available permit some really dramatic effects and are 
relatively simple to program . . .  The fact that the system can be easily 
expanded to include a floppy means that while you are starting out with 
a low-cost minimal system, you don't have to throw it away when you 
are ready to go on to more complex computer functions .  At $279, 
Superboard II is a tough act to follow:' RADIO ELECTRONICS JUNE,  1979 

"The Superboard is an excellent choice for the personal computer 
enthusiast on a budget:' BYTE MAY, 1979 

Since the introduction of Super
board I I ,  the cost of personal com
puters has actually gone up with 
new models by major manufacturers 
ranging from $1000 to well over 
$4000 due to the general cost of 
inflation and the increasing func
tionality included in these com
puters .  Today Cleveland Consumer 
Computers is offering you the orig
inal Super board II at its original 
price of just $279.  In today's 
economy this is by far the best buy 
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in personal computing ever ! 

The Superboard II can entertain 
your whole family with spectacular 
video games and cartoons, made 
possible by its ultra high resolution 
graphics and super fast BASIC . It 
can help you with your personal 
finances and budget planning , 
made possible by its decimal 
arithmetic ability and cassette data 
storage capabilities . It can assist you 
in school or industry as an ultra 

powerful scientific calculator, made 
possible by its advanced scientific 
math functions and built-in 
"immediate" mode which allows 
complex problem solving without 
programming! This computer can 
actually entertain your children 
while it educates them in topics 
ranging from naming the Presidents 
of the United States to tutoring 
trigonometry - all possible by its 
fast extended BASIC, graphics and 
data storage ability. 

The machine can be economically 
expanded to assist in your business,  
remotely control your home , com
municate with other computers 
and perform many other tasks via 
the broadest line of expansion 
accessories in the microcomputer 
industry. 

This machine is super easy to use 
because it ·communicates naturally 
in BASIC, an English-like program
ming language . So you can easily 
instruct it or program it to do 
whatever you want , but you don't 
have to . You don't because it comes 
with a complete software library on 
cassette including programs for 
each application stated above . Ohio 
Scientific also offers you hundreds 
of inexpensive programs on ready
to-run cassettes .  Program it yourself 
or just enjoy it; the choice is yours . 

The Superboard II comes fully 
assembled and tested. It requires 
+ 5V at 3 Amps and a video monitor 

or TV with RF converter to be up 
and running . $279 .00 

Standard Features: 
• Uses the ultra powerful 6502 

Microprocessor. 

• 8K Microsoft BASIC-in-ROM. 
Full feature BASIC runs faster 
than currently available personal 
computers and all 8080 based 
business computers . 

• 4K static RAM on board expand
able to 8K. 

• Full 53-key keyboard with 
upper/lower case and user 
programmability. 

• Kansas City standard audio 
cassette interface for high 
reliability. 

• Full machine code monitor and 
I/0 utilities in ROM. 

Circle 102 on i nquiry card. 



anal Computing is Still Here. 

Direct access video display has 1 K  
of dedicated memory (besides 4K 
user memory ) ,  features upper 
case, lower case, graphics and 
gaming characters for an effective 
screen resolution of up to 256 x 
256 points . Normal TV's with 
overscan display about 24 rows of 
24 characters without overscan up 
to 30 x 30 characters .  

Optional Extras: 
• Available 610 expander board 

features up to 24K static RAM 
(additional ) ,  dual mini-floppy 
interface, and an OSI 48 line 
expansion interface . 

• Assembler/Editor and Extended 
Machine Code monitor available.  

• 630 I/0 Expander. 
RGB color and NTSC composite 
color outputs with up to 16 colors,  
Dual S-axis joystick interface,  AC 
remote control interface which 
mates with AC- 12P, home security 
interface which mates with the 
AC- 1 7P, 16-line parallel I/0 inter
face, 16-pin I/0 bus interface 
which allows the connection of 
parallel I/0 lines or high speed 
analog I/0 module, or a PROM 
blaster or solder less interface pro
totyping board, programmable 
sound generator and program 
selectable modem and high speed 
printer ports ,  and more . 

Freight Policies All orders of $100 or more 
are shipped freight prepaid. Orders of less 
than $100 please add $4.00 to cover shipping 
costs. Ohio Residents add 5 . 5% Sales Tax.  

Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours entitles 
you to $35 of software. FREE. 

Hours: 
Call Monday thru Friday 
8:00 AM to 5:00 PM E .D.T. 

Software: 
Ohio Scientific and independent suppliers 
offer hundreds of programs for the 
Superboard II, in cassette and mini-floppy 
form. Here is a sampling of popular Ohio 
Scientific programs for the Super board I I .  
EDUCATIONAL PROGRAMS SBII&C1P Price 
BASIC Tutor Series SCE-336 $35.00 
Clock Tutor SCE-353 6.50 Hardware: Continents Quiz SCE-332 6.50 
Definite Integral SCE-326 6.50 
French Drill & Tutor SCE-339 6.50 
German Tutor & Drill SCE-342 6.50 Superboard II 
Hangman (BK) SCE-324 9.00 as specified in the advertisement . $279 
Log Tutors 1 ·3 SCE·344 6.50 610 Board For use with Super board II and 
Math Blitz SCE-329 6.50 

Challenger l P, BK static RAM ex-Math Intra SCE-319 6.50 
Mathink SCE-337 9.00 pandable to 24K or 32K system total. 
Matrix Tutors 1 -3 SCE-345 6.50 Accepts up to two mini -floppy disk 
Metric Tutor & Quiz SCE-335 6.50 drives. Requires + 5V@ 4.5 amps. 298 
Spanish Drill & Tutor SCE-352 6.50 Mini·F1oppy Disk Drive 
Spelling Quiz SCE-333 6.50 Includes Ohio Scientific's PICO 
Trig Tutor (BK) I & II SCE-318 6.50 

DOS software and connector cable. BUSINESS PROGRAMS 
Address Book SCB-523 9.00 Compatible with 610 expander 
Advertisement Demo SCB·520 6.50 board. Requires + 12V@ 1 .5 amps 
Inventory Demo SCB-518 6.50 and + 5V @ 0 . 7 amps. 299 
Mailing List (BK) SCB-524 6.50 630 Board As specified in the advertisement. 229 
Straight & Constant Depreciation SCB-500 9.00 AC-3P 12'  combination black and white 
Time Calculator SCB-525 9.00 

TV /video monitor. 159 PERSONAL PROGRAMS 
Biorhythm SCP-716 9.00 4KP 4K RAM chip set. 79 
Calorie Counter SCP-708 6.50 PS-005 5V 4 . 5  amp power supply for 
Checking Account SCP-719 9.00 Super board I I .  35 
Loan Finance SCP-717 6.50 PS-003 M ini -floppy power supply. 29 
Personal Calendar SCP-718 6.50 C1P Sams C 1 P/Superboard II Manual. 8 Savings Account SCP·720 9.00 
GAME PROGRAMS OS-650 V3 . 2  Disk Operating System with 
Baseball ! SCG-975 6.50 9-digit extended BASIC, random 
Black Jack SCG-955 6.50 access and sequential files. 49 
Civil War SCG-977 6.50 CS-600 Metal case for Superboard II,  610 
Destroyer SCG-951 6.50 and 630 board and two power 
High Noon SCG-960 6.50 supplies. 49 
Hockey SCG-979 6.50 CS-610 Metal case for single floppy disk Lander SCG-925 6.50 
New York Taxi SCG-956 6.50 drive and power supply. 49 
Poker SCG-962 6.50 AC- 12P Wireless AC remote control system. 
Racer SCG-949 6.50 Includes control console, two lamp 
Space War SCG-942 6.50 modules and two appliance. 
Star Trek SCG-946 6.50 modules for use with 630 board. 175 
Star Wars SCG-926 6.50 AC-17P Home security system. Includes Tic-Tac-Toe SCG-945 6.50 
Tiger Tank SCG·950 14.00 console, fire detector, window 

protection devices and door unit for 
use with 630 board. 249 

610 Board C4P Sams C4P Manual. 16 

� Sams Challenger Ill Manual. 40 
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. 

I 
CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 

. P.O. Box 46627 
Cleveland Ohio 44146 

r 0-d- -'I!! - - - CLEVELAND CON�MER - - P.O.ao-;;46627 - - ,  r er .-arm: COMPUTERS & COMPONENTS Cleveland, Ohio 44146 
D Superboard II $279 . D 630 Board $229 . 
D 610 Board $298. D AC-3P 12" B-W Monitor $159. 
D Mini-Floppy Disk Drive $299 . D C lP Sams Manual $8 . 
(Attach separate sheet for other items . )  
NAME : ___________________ _ 
ADDRESS : _________________ ___ 
CITY: STATE: ZIP : ___ _ 
Payment by: VISA: _ MASTER CHARGE : _  MONEY ORDER: _ 
Credit Card Account #------------------
Expires: Interbank # (Master Charge) _____ _ 
TOTAL CHARGED OR ENCLOSED : $  (Ohio Residents add 5.5% Sales Tax) 

All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. 
______________________ .._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

Conducted by Sol Libes 

Radio Shack's New programmable in BASIC. It quantities. These manufac- world computer chess 
Products: This fall ,  Radio will store up to 400 pro- turers contend that similar championship is scheduled 
Shack will offer a $399 ter- gram steps and have problems occurred with the to take place this month in 
minal/modem combination twenty-six memory loca- 6809 microprocessor . At Linz, Austria,  from 
called the Videotex. This lions for data storage . It this point, it does not ap- September 25 thru 29. 
product will be billed as will have an alphanumeric pear likely that any 68000 The former world cham-
"the world's first low-cost keyboard and a one-line products will become pion program, Kaissa (from 
home/office two-way infor- LCD (liquid-crystal available this year. the Moscow Institute of 
mation-retrieval system ,"  display) .  Optional printer System Studies) ,  will pro-
and will allow a user to ac- and cassette interfaces will Wanted: One And A 

vide strong competition for 
cess CompuServe's also be offered. Sharp is the best programs from the 
MicroNet information utility presently marketing a Half Million Program- West. The current World 
and similar services. similar, but more powerful ,  mers: "There could b e  a and North American cham-

The Videotex will con- machine in Japan, for $ 1 75. demand for over one pion, Chess 4 .9  (written by 
nect directly to a telephone million computer program- David Slate and Larry 
line and to the antenna ter- I apanese Show Personal 

mers by 1 990," said An- Atkin) will defend its title 
minals of a standard televi- drew S Grove, Intel's presi- alongside other entries 
sion set (not supplied) . Computers in US: Several dent, in a recent inte"rview. from the United States such 

A $30 software package Japanese companies Datamation magazine has as Belle, Chaos, and 

will be required for a showed personal-computer gone even further. In a re- Duchess. The current Euro-

TRS-80 Model I to use the systems at the recent cent article it reported that pean champion, the pro-

MicroNet system. In a National Computer Con- new software breakthroughs gram Master , is also ex-
radical departure from its ference (NCC) in Anaheim , will cause the number of peeled to compete . 
past marketing policy, California .  Nippon Electric software programmers to As in previous tour-
Radio Shack will also sell Company (NEC) displayed increase 1 0 %  per year from naments, David Levy will 
versions of the access soft- a 280-based system that 563,000 in 1 980 to 1 .5 be the Tournament Direc-
ware for non-TRS-80 com- currently sells for $730 in million in 1 990. tor . Mr Levy is an Interna-
puler systems such as the Japan . It includes a 12-inch tiona! Master of chess and 
Apple II computer . color monitor , up to 64 K I apanese Memories 

has been noted for his own 
The MicroNet service will bytes of programmable and play versus computer pro-

be accessible from 235 sites read-only memory and uses Superior? According to a grams. 
in the United States, pro- Microsoft BASIC. report made by Richard W 
viding news, syndicated Casio presented a system Anderson, manager of 
columns, and sports, as with 4 1/2-inch video display Hewlett-Packard's Data Where Can I Store Ten well as access to credit- and 4 K bytes of main Systems Division, Japanese 
card verification and memory , expandable to 1 6  K memory devices are Gigabits? Optical disks 

limited banking services. 32 K. SDC International superior to US-made are expected to be the next 

Observers of the micro- Corporation said it is devices. According to major advance in high-

computer industry have preparing to market an Anderson, Japanese 16 K density mass storage . 

been expecting an an- S-1 00-based system. components showed a zero Capacities of 

nouncement of three new failure rate on incoming in- 1 0, 000,000, 000 bits ( 1 0  

Radio Shack computer pro- 6aooo. Where Art Thou? 
spection compared to a gigabits) are expected by 

ducts at any time now. A 0. 1 1  to 0. 1 9 %  rate on US- 1 982, 1 0 1 2  bits (l terabit) 

replacement for the TRS-80 Two computer-system made devices (ie : 1 00 by 1 985, and 1 0 1 4  ( 1 00 

Model I is due, and an- manufacturers have failures out of 50,000) .  terabits) by 1 989. Video-
ticipation of more advanced reported to me that they Further, field failures for disk technology is also ad-
systems is mounting. are in a "holding " position 1 000 hours of operation vancing rapidly, but one 

on 68000-based 1 6-bit were 0 . 0 1 0  to 0 . 0 1 9 %  for shortcoming is that video Sharp To Introduce 
microcomputer-system Japanese parts versus 0 . 059 disks are not erasable , 
development . They claim to 0.267% for US-made limiting them to archival 

Under-$125 Computer: that Motorola has still not parts . storage . Some systems now 
Sharp Corporation, of clearly defined some of the being designed are said to 
Japan, plans to introduce in operation codes and will World Computer Chess 

offer 1 0  billion bytes of 
1 98 1  an under-$125 hand- not commit to delivery on storage on a 1 2-inch disk 
held computer, which is anything other than sample Championship:The third with 250 ms access time. 



AuTOMATED 
EQUIPMENT 

INCORPORATED 
Tol l - Free Orderi ng 

1 -800-854-6003 
71 4-739-4701 

Outside Cal if.  

I n side Cal i f .  
Outside Cont.  USA 

TERMINALS 
Televideo 912 . . . . . . . . . . . . . . . . . . . . .  $745 
Televideo 920 . . . . . . . . . . . . . . . . . . . . .  795 
Soroc 10·120 . . . . . . . . . . . . . . . . . . . . . .  700 
Zenith A·19 . . . . . . . . . . • • . . . . . . . . . . .  850 
Hazeltine 1410 . . . . . . • • . . . . . . . . . . . .  750 
Hazeltine 1 420 . . . . . • • . . . . . . . . . . . . .  830 
Hazeltine 1 500 . . . . . . . . . . . . . . . . . . . .  950 
Hazelt ine 1 510  . . . . . . . . . . . . . . . . . . . .  1 050 

BOARDS KIT 
CB2 Z80CPU $168 
VB1 B VIDEO 125 
VB2 VI DEO 1 35 
VB3 VI DEO 300 
104 1 NTERFACE 1 35 
SBI SYNTHESIZER 161 

ASM 
$220 

1 70 
1 88 
347 
188 
227 

MEASU REMENT SYSTEMS M EMORY 
DM3200 32K 4MHZ DYNAMIC . . . .  500 
DM6400 64K 4MHz DYNAMIC . . . .  640 
DM B3200 32K BANK SELECT RAM . 650 
DM B6400 64K BANK SELECT RAM . 790 

NORTHSTAR 
H RZ·1·32K·D . . . . . . . . . . . . . . . . . . . . .  $2100 
HRZ·2·32K·D . . . . . . . . . . . . . . . . . . . . .  2340 
H RZ·1·32K·Q . . . . . . . . . . . . . . . . . . . . .  2450 
H RZ·2·32K·Q . . . . . . . . . . . . . . . . . . . . .  2690 
Additionai 16K RAM . . . . . . . • • • • . . . 365 
Additional 32K RAM . . . . . . . . . . . . . . 565 
HARD DISC SYSTEM . . . . . . . . . . . . . . 3950 
DM6400 64K RAM MAY BE SUBSTITUTED 
FOR ASM 32K NORTHSTAR FOR $150. 
NORTHSTARS WITHOUT M EMORY AVAIL· 
ABLE. 

. 

DYNABYTE 
DB 8/1 48K · . . . . . . . . . . . . . . . . . . . . . .  $2395 
DB 8/1 64K . . . . . . . . . . . . . . . . . . . . . .  271 5 
DB 8/2 48K . . . . . . . . . . . . . . . . . . . . . .  3900 
DB 8/2 64K . . . . . . . . . . . . . . . . . . . . . .  4200 
DB 8/4 SINGLE . . . . . . . . . . . . . . . . . . .  3030 
DB 8/4 DUAL . . . . . . . . . . . . . . . . . . . . . 3830 
10M WINCH ESTER . . . . . . . . . . 4630 
32M PHOEN IX . . . . . . . . . . . . . . . . . . .  1 1 800 
64M PHOENIX . . . . . . . . . . . . . . . . . . .  1 5000 
96M PHOEN IX . . . . . . . . . . . . . . . . . . .  1 8000 

SOFTWARE 
CPM·2 
CBASIC·2 
WORDSTAR 
MP/M 

$ 1 50 
1 00 
350 
300 
1 75 
1 70 
280 

ADDITIONAL DISCOUNTS FROM OUR 
SOFTWARE PRICES WHEN PURCHASING 
A SYSTEM FROM US. 

MISC 
ATARI 400 
ATARI 800 

N.S. PASCAL 
WHATSIT 
SELECTOR C-1 1 1  

GRAHAM-DORIAN SiRUCTURED SYS 
JOB COSTI N G  $950 ACCTS REG $950 
INVENTORY 550 ACCTS PAY 950 
CASH REG 550 GEN LEDG 950 
APARTMENT 550 PAYROLL 950 
M EDICAL 950 I NVENTORY 950 

Tl 99·4 
RS 232 CABLE 5 '  
RS 232 CABLE 1 0 '  
LEDEX MON ITOR 
NOVATION CAT 

PRINTERS 
N EC 5510 . . . . . . . . . . . . . . . . . . . . . . .  $2700 
N EG 5520 . . . . . . . . . . . . . . . . . . . . . . .  2975 
MALIBU . . . . . . . . . . . . . . . . . . . . . . . .  2295 
Tl-810  . . . . . . . . . . . . • . . . . . . . . . . . . .  1 580 
Tl·820 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 650 
EPSON . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 
O KI DATA . · "  . . . . . . . • . . . . . . . . . . . .  CALL 
ANADEX DP-8000 . . . . . . . . . . . . . . . . 795 
ANADEX DP-9500 . . . . . . . . . . • • . . . .  1350 
BASE 2 800 MST . . . . . . . . . . . • • . . . . 600 

MORROW 
DISCUS-1 1 DRIVE . . . . . . . . . . . . . . . .  $ 8 15  
DISCUS·1 2 DR IVE . . . . . . . . . . . . . . . .  1 465 
D ISCUS 2D 1 DRIVE . . . . • . . . . . . . . . 970 
D ISCUS 2D 2 DRIVE . . . . . . . . . . . . . .  1635 
DISCUS 2 + 2 1  DRIVE . . . . . . . . . . . . .  1 265 
DISCUS 2 + 2 2 DRIVE . . . . . . . . . . . . .  2245 
DISC J OCKEY 1 . . . . . . . . . . . . . . . . . . 190 
D ISC JOCKEY 2D . . . . . . . . . . . . . . . . 350 
DISCUS M26 HARD DISC . . . . . . . . . .  4095 
ADDITIONAL HARD DISC . . . . . . . . . .  3685 

$450 
790 

CALL 
20 ' 
25 

1 25 
1 65 

DISCS-BOX OF 10 
VERBATUM 5'14 
VERBATUM 5'14 
VERBATUM 8 
VERBATUM 8 
OTHERS 

1 SIDE $28 
2 SIDE 45 
1 SIDE 35 
2 SIDE 55 

CALL 

We wil l  try to beat any advert ised price. O P E N  M O N · F R I  8 AM TO 5 PM 

Automated Equipment Inc. 
Su ite #D 
434 1 W. Com m o nweal t h  Ave . 
Fu l l e rto n ,  Cal i f .  92633 

Circle 1 03 on inquiry card. 

TERMS: All prices l i sted are cash d i scounted and are subject 
to change o r  withdrawal. Credit cards and COD's are 
accepted at 2% adpit ional handl ing charge. U niver· 
s it ies and Wel l  Rated Firms N ET-1 0. 

SHIPPING: A D DITIONAL IN ALL CASES. 
TECH. ASSISTANCE: WE TRY TO H EL P  I NT E R FACE A N D  

TROUB LESHOOT C A L L  71 4·739·4701 
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Bubble Memory Update: 
The first bubble-memory 
components were intro
duced in 1 977 by Texas In
struments and Rockwell In
ternational . The number of 
bubble-memory suppliers 
has now increased substan
tially and includes Intel , 
Fujitsu , National Semi
conductor, and Hitachi . 
Furthermore , Motorola and 
Siemens are second
sourcing the Rockwell 
device. It is likely that 
several other semicon
ductor makers will also 
enter the market. 

Intel was the first to 
introduce a ! -megabit 
bubble-memory device, last 
year.  Texas Instruments 
followed a few months later 
with its ! -megabit unit , and 
Rockwell is expected to an
nounce its unit shortly. 

Further, several 
manufacturers are also sup
plying support integrated 
circuits for simpler con
struction of the bubble
memory controller . 

At this time, the major 
problem to acceptance of 
these devices is the lack of 
standardization. The 
available devices and sup
port circuits from different 
manufacturers are not com
patible. A Joint Electron 
Device Engineering Coun
cil (JEDEC) committee is 
currently holding discus
sions toward establishing 
standards on devic;e 
design, reliability, testing, 
interfacing , and ter
minology. There still is no 
agreement as to whether 
the standard should apply 
to the device or to the con
troller level . Hence, it 
seems that a bubble
memory standard is still 
some time off, and we are 
unlikely to see bubble 
memory in wide use for 
some time to come . 

Kentucky Farmers Get 
Viewdata: One hundred 
Kentucky farmers are try
ing out a Viewdata-type 
service to get information 
on markets, local crop con
ditions, and weather . The 
service is called the 
"Green Thumb 
Agricultural Weather 

Marketing Project . "  Using 
a box attached to a tele
vision set and phone line , a 
farmer can request informa
tion from the State's 
HP-3000 time-sharing com
puter, by means of a menu
oriented prompting system 
augmented by local coun
ty 280-based computer 
systems. Up to eight items 
may be requested per 
telephone cal l .  Currently 
one hundred farmers are 
testing the units made by 
Motorola in cooperation 
with Radio Shack. 

Xerox, DEC, And Intel 
Join Forces For Office 
Network: Xerox , Digital 
Equipment Corporation , 
and Intel have joined forces 
in an effort to create a new 
internal data -communica
lions network for business 
offices. Called Ethernet, it 
is intended for large or 
complex business offices. It 
will link together different 
types and makes of auto
mated office machines (eg : 
terminals, intelligent 
copiers ,  word processors ,  
etc) into a single system . 
Xerox holds the basic 
patents and will license 
others to manufacture com
patible Ethernet products. 
A prototype system with 
several hundred machines 
is reported to have been 
operating for five years. 

Large-Size Flat Display 
Technique Announced: 
RCA Laboratories, one of 
the leaders in display 
technology, has disclosed a 
new technical concept for 
building a wall-mounted 
50-inch (diagonal
measure) ,  color, flat-panel 
television display . A paper 
presented at the recent an
nual Society of Information 
Display conference 
estimated that the display 
could be in production by 
1 990. The display would 
consist of forty l -inch-wide 
by 30-inch-high modules 
fastened together , side by 
side, to form a display 40 
inches wide by 30 inches 
high.  Each module would 
contain an electron gun 
and beam-guide system. 

Othello Tournament 
Results: The best human 
player of the game Othello 
can still beat the best 
Othello-playing computer 
programs. This we con
clude from the results of 
the First International Man
Machine Othello Tourna
ment, held on June 1 9 ,  
1980, o n  the campus of 
Northwestern University in 
Evanston , Illinois. Six of 
the best computer pro
grams and the top two 
human players participated 
in a seven-round round
robin tournament. Mr 
Hiroshi Inoue, the current 
world champion from 
Tokyo, Japan, defeated five 
of the programs and the 
other human entry, Mr 
Jonathan Cerf of New York, 
New York, to win the tour
nament . Mr Cerf is the 
United States' Othello 
champion and is con
sidered to be second-best 
in the world, although he 
placed third in this tourna
ment. 

The second-place finish 
was obtained by the com
puter program written by 
Dan and Kathe Spracklen 
of San Diego, California, 
who are well known for 
their chess-playing pro
gram, Sargon. The 
Spracklens' program 
defeated Cerf in the fourth 
round of the tournament; 
this defeat was somewhat 
ironic because Mr Cerf had 
given the Spracklens help 
in refining their game
playing algorithms.  

Mr Inoue was narrowly 
defeated by only one oppo
nent, a program called 
"The Moor" written by 
David Levy, Michael Stean, 
and Michael Reeve, all of 
London, England. This 
defeat, like the defeat of 
Cerf by the Spracklens' 
program, took place in the 
fourth round. Since the 
fourth round took place im
mediately after lunch, 
many observers have 
speculated that digestive 
factors may have impaired 
the performance of the 
human players . Oddly 
enough,  The Moor was 
soundly beaten by pro
grams which were 
themselves soundly beaten 

by Mr Inoue . 
Fourth place in the final 

standings went to the pro
gram Odin, written by 
Peter Frey of Northwestern 
University. Fifth place was 
occupied by the program 
Iago, written by Paul 
Rosenbloom of Carnegie
Mellon University, followed 
by The Moor in sixth place . 
Peter Nachtwey , a US 
naval officer stationed in 
Newfoundland, Canada , 
entered his program Rever
si Master which ended up 
in seventh place. Last place 
was occupied by a program 
written by Tom Truscott 
and Denn"is Rockwell of 
Duke University. 

Look for a full report on 
this tournament in a future 
issue of BYTE. (The name 
Othello is a trademark of 
Gabriel Industries , a sub
sidia,ry of CBS, Inc. )  

AMSAT -OSCAR Phase 
III Satellite Crashes: 
When the first stage of the 
French Arriane rocket ex
ploded during launch on 
Friday, May 23, 1 980, the 
OSCAR Phase III satellite 
was lost. The spacecraft 
had an equivalent value of 
$250,000 and had required 
thirty man-years of effort 
for design and construc
tion. The launch was not 
insured, so the Radio Ama
teur Satellite Corporation 
(AMSAT) has had to absorb 
a major loss . 

The Phase III spacecraft 
appeared on the cover of 
the November 1978 BYTE 
and was discussed in Joe 
Kasser's article "The Sky's 
the Limit:  Use Ham Radio 
Bands for Intercomputer 
Communication" (Nov
ember 1 978 BYTE, page 
48) . Part of the planned use 
of the satellite was to have 
been relaying of computer 
data by amateur radio 
operators in personal com
puter networks. 

AMSAT is determined to 
build a second spacecraft 
(Phase III-B) to replace the 
lost unit, but the new sa
tellite may take two years to 
complete . Fortunately ,  
some material was left over 
from the original construc
tion and may be used now. 



. . .  The Empire has expandedl 

New Ma i nframe opens more 
areas for development 

In one quantum leap T arbell has expanded its pop
u lar Empire (the vertical disk subsystem) into a fu l l  
l ine. This entire series now encompasses 6 variations. 
Each one .contains different components so the 
S-100 system designer, hobbyist, or serious business 
user can arrive at the exact custom state he wants 
and needs. 

The basic Empire still includes two 
Shugart or Siemens 8" disk drives; 
the compact cabinet with fan 
and power supply; a T  arbell floppy 
disk i nterface: CP/ M* ;  Tarbel l  
BASIC; the necessary cables, con
nectors and complete documen
tation. Natural ly, it's fully assem
bled and Tarbell tested. 

The new, top of the l i ne Empire 
contains the basic model's com
ponents with the Tarbell design
approved Mainframe. Beside the 
8-slot S-1 00 motherboard with an 
active terminated bus, there's a 
cardcage with card guides and a 
double-density interface. 

Circle 1 04 on i nquiry card. 

You're the master of your Empire 
You can cal l  the shots in the Empire. Tarbel l's made 
sure of that by offering them as complete subsystem 
packages . . .  or, as separate units. For example, the 
mainframe may be ordered with 1 ,  2 or no drives. 
Whichever way you go, however, you always get the 

rel iabil ity of T arbel l tested compo
nents and leadership-engineering. 

To get control of your own Empire, 
see your quality computer store 
for quick del ivery. Or, contact us 
for dealer locations or further in
formation. 
CP/M is a trademark of Digital Research. 

950 Dovlen Place - Suite B 
Carson, Cal ifornia, 90746 
(21 3) 538-4251 I 538-2254 
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AMSAT is continuing to Apple II  production from will soon introduce two low- only a short time before the 
develop software to be used Silicon Valley to Carro !ton, end personal-computer software would have 
by ground stations in the Texas, a mere 30 miles systems.  One will be a entered the public 
satellite networks and is away from the new black-and-white unit for domain. 
seeking support from per- 1 00, 000-square-foot plant under $500 and the other a About thirty organiza-
sona1 computer users in this Tandy has built to make color unit for under !ions, mostly computer hob-
software-development effort IRS-80s . . . .  A record 82,000 $800 . . . .  Apple may be byist clubs, paid $200 to 
and in other areas of the people attended the Na- working on a low-end con- $300 for a UCSD Pascal 
rebuilding program . Infor- tiona! Computer Con- sumer computer that will license that permitted 
mation on AMSAT and its ference (NCC) ,  in compete with Mattei's In- distribution of the software 
programs may be found in Anaheim , California ,  this tellivision . . . .  Personal Soft- to their members and , after 
Orbit, which is published past May. The NCC is the ware, Sunnyvale, Califor- two years, would have 
every two months and re- largest computer show in nia , the folks who brought placed no restrictions on 
ceived by all members of the world. When it was out Microchess and copying the software. 
the AMSAT group. A year's held in Anaheim two years VisiCalc (probably the two These licensees are also 
membership may be ob- ago, 55, 000 attended , largest-selling personal- upset over what they 
tained for $ 1 0  from which set the record just computer software pack- charge to be software 
AMSAT, POB 27 , smashed . . . .  Data General ages to date) are rumored developed with public 
Washington DC 20044. has begun selling its about to release VisiText, a funds now being sold by a 

The AMSAT space pro- business-oriented micro- superpowerful text editor private organization. 
gram is not a complete computer systems through with features never before SofTech counters this 
loss, however. The Phase II independent computer seen . . . .  NEC (Nippon Elec- charge by asserting that it 
OSCAR-8 satellite contin- stores nationwide . . . .  Fujitsu !ric Corporation) is is merely an agent of the 
ues in orbit, and a group of America Inc, Lake Bluff, II- rumored to be investigating university and that it in-
radio amateurs from the linois, has announced a selling its Model PC-8000 tends to spend as much 
University of Surrey in plug-in "Bubble Memory microcomputer here in the money on developing 
England will launch the Cassette . "  It provides a US, after selling it in Japan UCSD Pascal as 9id the 
scientific-research satellite portable, detachable, for some time . university . 
UOSAT in late 1 98 1 .  read/write block o f  64 K One UCSD Pascal pur-
Carrying a coherent high- bits . Fujitsu has also in- IBM Demonstrates 

chaser had an un-
frequency beacon , a mag- traduced a new fully- cancellable license: Apple 
netometer, and a slow-scan formed-character printer Continuous Voice Computer Company . Its 
television camera, the with speeds up to 80 cps Recognition: IBM research license, however , is 
"bird" will provide oppor- (characters per second) ,  scientists, a t  the Thomas I restricted exclusively to use 
!unity for ham radio and nearly twice the speed of Watson Research Center in of the software on Apple 
personal-computer users to conventional daisy-wheel Yorktown Heights, New Computer systems . 
gain experience in tracking machines. The printer is York, have demonstrated 

satellites and monitoring currently offered as a $4500 that continuous speech can Terminal Gets Voice telemetry . option to a word-processor be recognized by a com-
system . . . .  Texas Instruments puter with an accuracy of Input: Heuristics Inc of 

Random Bits: It is in-
is now making the voice- 9 1 % . In continuous speech Sunnyvale,  California, has 
synthesizer components there are no pauses be- introduced a speech-

teresting to note that IBM , used in the Speak & Spell tween words. In the IBM recognition system which 
via its Science Research and talking Language experiment, the computer works with a Lear Seigler 
Associates subsidiary, is Translator available transcribed normal-speed ADM-3A video terminal .  
marketing the Atari per- separately at $ 1 3  in OEM speech into printed form.  The unit , called VOCON 

sonal computer to educa- (original equipment The program took 1 00 5000, recognizes 64 words 

tiona] users. In fact, IBM is manufacturer)  minutes to  display or  type a or phrases that can control 

offering a special sale. If quantity . . . .  Shugart transcript of a 30-second a program being run on the 

you buy one Atari Model Technology, BASF, Control sentence. In other words, it computer . A 99% recogni-

800 system, they will give - Data, and Erwin Interna- has a 200 : 1 response-time tion "rate is claimed for the 

you an Atari Model 400 tiona!, Ann Arbor, ratio. The experiment unit , which sells for $2000. 

system free . . . .  Avalon-Hill , Michigan, are all expected proves that continuous 
well known in the war gam- to have 5-inch Winchester speech recognition by com-
ing field for its historical hard-disk drives available pulers is possible. MAIL: I receive a large 

simulation board games, by the year's end . . . .  Com- number of letters each month 

has introduced a line of modore will be the first US Ucso Pascal 

as a result of this column. If 

microcomputer -assisted manufacturer to use the you wish a response, please in-
elude a stamped , self-

games for the TRS-80, new low-cost Shugart/Mat- Controversy Continues: a�dressed envelope. 
Apple II,  and Commodore sushita 5-inch floppy-disk Several former University 
PET . . . .  The sales of the drive . . . .  Zilog and Mostek of California, San Diego 
Texas Instruments (TI) have both announced that 6 (UCSD) Pascal licensees Sol Libes 
Model 99/4 personal com- MHz versions of the Z80 are threatening to file suit Amateur Computer 
puter have been so disap- microprocessor will be against UCSD and its new Group of New Jersey 
pointing that in the Los available in production exclusive licensee, SofTech (ACG-NJ) 
Angeles area TI has started quantities next year . Microsystems. The 1 776 Raritan Rd 
offering $ 1 00 worth of free licensees charge that Scotch Plains NJ 
software plus a $ 1 00 cash Random Rumors: 

UCSD violated the "fair 07076 
rebate . . . .  Apple Computer It is use doctrine" in arbitrarily 
Company has shifted its rumored that Commodore cancelling their licenses 



An Extra o rd i n ary Offe r to in t rod uce you  to the  benef i ts  of Membe rsh i p  i n  

ElECTRONICS BOOK ClUB 
take 6 of these 24 un ique 
any electron ics books 

(va lues to $1 05IQ) for o�y2� ��L 
with a Tri a l  Membe rsh ip In the Book C l u b  that  g u a ra ntees to 
save you 25°/o to 75°/o on a wide se lect ion  of e l ectro n i cs books 

Facts About Club Membership 
• The 6 introductory_ books of your choice carry publisher's retail 
prices of up to $105.70. They are yours for only $2.95 for a l l 6 
(plus postage/handling) with your Trial Membership. 
• You will receive the  Club News. describing the current Selec
tions. Alternates. and  other books. every 4 weeks (13, a year) . 
• If you want the  Selection. do nothing, it wi l l  be sent to you 
automatically. If you do not wish to receive the Selection. or if you 
want lo order one of the many Alternates offered. you simply give 
instructions on the reply form (and i n  the envelope) provided. 
and return i t  to us by the date specified. This date a l lows you at 
least 10  days i n  which to return the form . lf. because of late mai l  
delivery, you do not have 10 days to make a decision and so 
receive an unwanted Selection. you may return i t  at Club e<
pense. 
• To complete your Trial Membership. you need buy only four 
additional monthly Selections or Alternates during the ne<t . l 2  
months. You m a y  cancel your·Membership a n y  ! t m e  after you 
purchase these four books. 

• All books- including the Introductory Offer - a re fully return
able after 10 days if you're not completely satisfied. 
e AI I  books are offered at low Member prices. plus a smal l  
postage and handl ing charge. 
• Continuing Bonus. If you continue after this Tria I Membership. 
you wi l l  earn a Dividend CertifiCate for every book you purchase. 
Three Certificates plus payment of the nom i na l sum of $ 1 .99 wil l  
ent it le you to a valuable Book Dividend of your choice which you 
may choose from a list provided Members. 

Circle 1 05 on inquiry card. 

May we send you yourchmce of 6 ol these practical 
ttme-and-money-saving books as part of an un

usual offer of a Trial Membership in Electronics Book 
Club' 

Here are quality hardbound volumes, each espe
c�ally designed to help you increase your know-how. 
earrung power, and enjoyment of electronics. What
ever your interest in electronics. you'll find Elec
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to prove to 

you through your own expetience. that these very 
real advantages can be yours . . .  that ii' is possible to 
keep up with the literature published in your areas of 
interest. and to save substantially while so doing. As 
part of your Trial Membership. you need purchase as 
few as four books during the coming 12 months. You 
would probably buy at least this many anyway, with
out the substantial savings offered through Club 
Vlembership. 

To start your Membership on these allractive 
terms, simply fill out and mail the coupon today. You 
will receive the 6 books of your choice for I 0-day 
mspecllon. \ O U N E E D  S E N D  N O  M O N E Y .  If 
you're not delighted, return the books within I 0 days 
and your Trial Membership will be c�ncelled without 
cost or obligation. 

ELECTRON ICS BOOK ClUB, Blue Ridge Summit, Pa. 1 72 1 4  

_ · · -zti'�/f· 
- - - - - - - - - - - - ·  
I ELECTRONICS BOOK CLUB I Blue Ridge Summit, Pa. 1 7214  

I Please open m y  Trial Membership in  ELECTRONICS 1 BOOK CLUB and send me the 6 books circled below. 1 

I understand the cost of the books I have selected is 
only $2.95 for a l l  6, p lus  a smal l  sh ipp ing charge. I f  

I not  del ighted, I may  return the  books within 10  days 

I and owe nothing, and have my Trial Membership 
cancelled. I agree to purchase at least four addi-1 tiona I books during the next 12 months after which I 

1 may cancel my membership at any time. 

800 801 804 971 985 1 000 1 050 1 053 
I 1 055 1 066 1 on 1 088 1 1 01  1 1 23 1 1 36 1 1 41 1 1 1 69 1 1 83 1 1 84 1 1 99 1 2o3 1 2o5 1 225 1 24 1  

I Name Phone ____ _ 

I Address. ____________ _ 
I C ity ____________ _ 
I State Zip ___ _ 
• (Valid for new Members only. Foreign and Canada add 15°.b . )  BY-980 
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LECTURE PROGRAM 

A sched u l e  of free l ectu res is avai lable to 
al l visitors. Lectu res ru n about 50 m i nutes 
each,  i nc luding,  i n  most cases, some t ime 
for q uestions from the floor. So me topics 
are g iven twice, and, i n  some cases, 
topics of related i nterest are g iven on the 
same day for the vis itor's co nven ience. 
( P rogram is  subject to change without 
noti ce, but lectu res wi l l  be posted dai ly  in 
the show lobby.) 

Noon 

Noon 

1 p.m.  

1 p.m.  

2 p .m.  

2 p .m.  

THURSDAY, OCTOBER 30 

I nt roduction to Small Systems for 
Business, Stan Veit, Associated Computer 
Industries 
Mai l i ng Lists : Several Di rections, 
D r. Norman I . Agin ,  Mathtech ,  I nc. 
Select ing a Smal l Computer for Business, 
David Benevy, Computer Mart of 
New Jersey 
Evaluat ing and I mprovi ng Your  Computer's 
Performance, Ph i l i p  Grossman, 
Raytheon Co. 
Law Office Systems Aspects of Word 
Processing, Bernard Stern i n  
Future Smart Machines: 2000 A.D. and 
Beyond, D r. Earl Joseph,  Sperry Univac 

3 p .m.  Computer Contracts-Facing the Issues, 
Alan C. Verbit, Verbit and Company 

3 p.m. Accounts Receivable/Accounts Payable/ 
General Ledger 

4 p .m.  Us ing FORTRAN on a M icrocomputer, 
Richard A. Zeit l in 

4 p.m .  I nvestment Analysis of Stocks and 
Commodit ies on a Microcomputer, 
Fred Cohen, Shearson Loeb Rhoades, I nc. 

FRIDAY, OCTOBER 31 

Noon I ntroduction to Small Systems for 
Business, Stan Veit, Associated Computer 
I ndustries 

Noon BAS IC  Programming,  Michael Mu lcahey, . 
Worcester Stage Col lege 

1 p.m.  Select ing a Smal l Computer for  Business, 
David Benevy, Computer Mart of 
New Jersey 

1 p.m. Vid.eopri nts: Fu l l-Color, Low-Cost, Hard
Copy Computer Graphics, Warren Sul l ivan, 
I mage Resource Corp. 

2 p.m. Mai l i ng Lists: Several D i rections, 
Dr. Norman I . Agin ,  Mathtech, I nc. 

2 p.m. Business Appl ications Software 
Development via Data Base Management, 
D r. Andrew Whinston, M icro Data Base 
Systems . 

3 p.m.  Appl icat ion of PASCAL to Smal l Systems 
for Busi ness, Panel, Stan Veit, Moderator, 
Associated Computer Systems 

4th Annual Datianal 5mall 
A NEW WORLD O F  SMALL COMPUTERS IS A T  YOUR FINGERTIPS THIS FALL 

When we say "f ingertips" we mean just that: a hands-on-inspection 
opportunity for you to try the small computers and systems that wil l  
write the history of microprocessing in the 1 980' s. 

Manufacturers wil l  f i l l  over 30,000 square feet with computers, soft
ware and peripherals. Amazing strides in technology are reflected in  
exhibits and lecture series. 

New hardware and software for business, education, the sciences 
and professions, g raphics and personal use are being gathered for 
the largest and most beautifully presented National Small Computer 

Show ever produced. 
As always, the show contains attractions for the seasoned compu

ter professional ,  as well as those who wish an  introduction to the 
exciting world of small computers for business, professional or 
personal use. I n  just a short time, you can discuss your interest with 
many industry leaders, vendors, technologists, and our expert 
lecturers. 

Registration fee is only $ 1 0  per day, and all registrants have free 
access to the hourly lectures. 

4th ANNUAL NATIONAL SMALL COMPUT!:R S H OW 

1 10 Charlotte Place, Englewood Cl iffs, NJ 07632 
(201) 569-8542 



3 p.m. I nvestment Analysis of Stocks and 1 p.m. Artificial I ntel l i gence Update, Prof. Peter 
Kugel ,  Boston College Commod ities on a M icrocomputer, 

Fred Cohen, Shearson Loeb Rhoades, I nc. 2 p .m.  Com p i l i ng and Retrieving Personal Medical 

4 p.m. Advantages of Distri buted Processing and Data, Dr. Derek Enlander, St. Lu ke's 
Hospital M ulti-Processi ng,  John Steefel ,  01 Corp. 

4 p.m. To be assigned. 2 p .m.  The Present State of CP/M Compatible 
Software, Tony Gold,  Lifeboat Associates 

SATURDAY, N OVEMBER 1 3 p.m. H igh Volu m e  Date Handl ing:  An 

Noon Educational Software: The Good, the Bad, I ntroduction to Fi le Processing,  Prof. Peter 

the Ugly. Jo A n n  Comito, S . U . N . Y. at Kugel , Boston College 

Stony Brook 3 p.m.  Con n ecti ng the Computer to the Outside 

Noon I ntrodu ction to Personal Computin g ,  World, Prof. James G i ps, Boston Col lege 

RCA-Solid State 4 p.m.  Educational Appl ications i n  the Home, 

1 p.m.  Computer-Assisted M athematics Courses, David Ahl ,  "Creative Computing M agazine" 
4 p.m. Household Appl ications-Some N ew, Dr. Frank Scalzo, Queensborou g h  

Com m u n ity College Dr. Den nis J .  McGuire 

SPECIAL SESSION: EXECUTIVE EDUCATION CONFERENCE FOR BUSY PEOPLE 

This year, NSCS wi l l  present a special 
five-hour conference form u lated as an 
i ntensive fast education for adm i n istrators 
and executives. The aim is to show the 
conferee how to cope with computers in 
business. No prior knowledge of 
computers is needed. The session wi l l  
proceed on a step-by-step basis, covering 
computers, computer jargon,  software, 
systems, and peri pherals.  It w i l l  i nd icate 
how to assess computer requ i rements, 
how to talk to vendors, and how to make 
a system work efficiently, after you've 
bought it wisely. 

An executive education session wi l l  be 
given dai ly for four days, Oct. 29 through 
Nov. 1 ,  in  the New York Col iseu m .  Each 
session is l i m ited in attendance, and 
reservation m ust be made. Registration is 
on a first-come, fi rst-served basis. Fee is 
$200, and i ncl udes three-day ad mission to 
the National Smal l Com puter Show, 
coffee break, and workbook materials. 
Please write or cal l the show office for 

'session outl ine and registrat ion form . .  (Do 
not use registration form in this ad) .  Seminar 
instructor is Barbara Schwartz, author and 
sem i nar leader for private i ndustry. 

[amPuter Shaw Circle 1 06 o n  inquiry card. 

-- -REGISTRATION FOR AMERICA'S BIGGEST SMALL COM PUTER SHOW--
Please register me lor the 4th Annual National Small Computer Show, Oct. 30 - Nov. 1, 1980 New York Coliseum. 

NAME ---------------------------------------------
COMPANY ( I f  Any) _____________________ _ 
ADDRESS------------------------
Your company·s primary business. Check one. 

1 0 Account mg firm 
2 0 Advert•s•ng 1 Marketmg 

3 0 Bank•ng/lnsurance/ 

Real Estate; Cred•l!Secunlles 
4 0 Commun•cat•ons 
5 0 Computer Consultant 
6 0 Computer DeatertO•st 
7 0 Construct•on/Arch• tectu re 
8 0 Educat•on 

Check your primary job function. 

1 0 Account Execut•ve 
2 0 Adm•n•straiOr 
3 0 Bookkeeper 

4 0 Chem•sl!Pharm 
5 0 Consultant 

6 0 Corporate Off•cer 
7 lJ C.P.A 
8 0 Creahve Arts (Al l)  

9 0 Engmeer1ng 

1 0  0 Enterta111men11News 
1 1  0 G o ve rnment/ MI I ttary 
1 2  0 Hospttat 
13 o Hotel 

1 4  0 lndustnal Oestgn 

15 0 Law Oll•ce 
1 6  0 Management Consultant 
1 7  0 

.
Manulactunng 

9 0 Oes•gner (All) 

1 0  0 QP, wP ManagefiOpcraiOr 

1 1  0 Doctor 
1 2  0 Eng•neer (Al l )  

13 0 Lawyer 

14  0 Olllce Manager 
15 0 Programmer 

1 6  0 Purchastng 

1 8  0 Personnel Agency 

1 9  0 Prolesstonal Servtces 
20 0 Research/ Develop rnen1 
21 0 Transponatton (All)  
22 0 Ullhty 
23 0 Whotesale/ Retat t  Sates 
24 0 Other ( Please Spec;ly) 

17 0 Salesperson (Alii 
1 8  0 Sc•enttsl 
1 9  0 Skt11ed laborer 
20 0 Student 
2 1 0 Teacher 

22 0 Techn•ctan 
23 0 Other (Please Spectly) 

Your primary interest in computers (check only one) 1 0 Busmess 2 0 Personal 3 0 Both 

BUSINESS TITLE (If Any). ________ _ 
TELEPHON�--------------------

Z IP 

0 O N E  DAY $10 0 TWO DAYS $20 
0 THREE DAYS $30 
Mail with payment of $10 for each day you 
wish to attend . Use one form per person . Re
gistration badge wil l  be sent by mai l  i n  early 
October. Check or money order only. 

• 
Mail prior to October 10. 1980. 

Foreign orders

.

: October 1. 1980. 
Nat1onat Sma l l  Computer Show 
1 10 Chartol\e Place 
Englewood Cliffs. NJ 07632 
201 -569-8542 



Conducted by Steve Ciarcia 

Levels to Bits 

Dear Steve, 
1 have been shopping 

around for the analog-to
digital (A/D) converter in
tegrated circuit that you 
used in your wood-stove in
terface (see "A Computer
Controlled Wood Stove," 
February 1980 BYTE, page 
32), but it does not seem to 
be readily available. 
C W Vuaun 

I try to avoid specifying 
components that are not 
commonly available. While I 
obtain parts through in
dustrial distributors rather 
than surplus outlets, I check 
the latter often to see what 
is available. In the case of 
the ADC0808, the time-lag 
is greater than I expected. 
However, in the meantime 

there is a sixteen-channel 
version, the ADCOB16CCN, 
which is the same in every 
respect (except that it has 
twice as many channels) . It 
is available from Digi-Key 
Corporation, POB 677, 
Thief R iver Falls MN 56701 . 
Their toll-free phone is 
(BOO) 346-5144. Call or write 
them for the current price. 
Steve 

M ore Power 

Dear Steve, 
I noticed your comment 

on UPSs (uninterruptible 
power supplies) in the June 
1980 BYTE (see "Ask 
BYTE," page 86), and 
thought I would mention 
that they are commercially 
available in sizes small 
enough to be useful to 

8" DISK CONTROLLER 
NOW- DOUBLE SIDED OPTION! 

• DOUBLES A PPLE H STORAG E 
• APPLE DOS COM PATI BLE 
• S H UGART 800 OR 850 COM PATI BLE 
• I BM 3740 DATA ENTRY CAPABI LITY 
• CP/M, UCSD PASCAL CAPABI LITY 

Avai lable at your l ocal APPLE Dealer: $400. 2]® SORRENTO VALLEY ASSOCIATES s v A 1 1 722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 
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personal-computer users (see 
the Hardside catalog, page 
34) .  I do not know who the 
actual manufacturer is, but I 
would like to know more 
about these items. The 
devices I am concerned with 
have specifications that ac
commodate 60 and 120 Hz 
power, with and without 
surge protection, and supply 
150 or 200 W. The trade 
name is "Mayday ."  
R M Sanford 

Thank you for pointing 
out the Mayday UPS. It is 
manufactured by Sun
Technology Inc, which is 
located in New Durham, 
New Hampshire. The May
day UPS is available from 
Hardside, 6 South St, 
Milford NH 03055, 
(BOO) 25B-1 790. According to 
the Hardside catalog, prices 
begin at $16B . . . .  Steve 

A Hot T ip 

Dear Steve, 
The solid-state sensor you 

described for your wood 
stove (see "A Computer
Controlled Wood Stove, " 
February 1980 BTYE, page 
SO) is very interesting. I 
have constructed the circuit, 
but I am having trouble 
calibrating the device for a 
range of - 18 to + 100 oc. 
Ron Goodmaster 

The circuit you refer to 
can be calibrated in a 
number of ways. There is an 
offset and gain adjustment 
included for this purpose. 

In normal practice, say 
for a range of 0 ° C to 
100°  C, we would adjust for 
offset so that the output was 
0 V with the temperature 
probe in an ice bath and ad
just the gain so that the out
put is 1 . 00 V when it is 
placed in boiling water. To 
have it actually read -1B0 
as -0. 1B V you will have to 
modify the circuit slightly. 
Presently the 50 k offset-

adjustment potentiometer is 
connected between + 12 V 
and ground. By connecting 
it instead between + 12 V 
and - 12 V you can impress 
a negative current flow into 
IC2 such that it has a 
negative offset. The gain of 
the circuit will now have to 
be adjusted for a llB-degree 
spi:m instead of 100 degrees. 
The trick is that to accurate
ly calibrate the unit you 
should have a - 1B °  C stan
dard when you set the low 
end. Substituting a voltage 
source for the LM334 will 
only give you a relative 
calibration, but it may be all 
you need . . . .  Steve 

Remote Control at Home 

Dear Steve, 
The other day I was 

thumbing through a BYTE 
magazine and I came across 
the article you wrote about 
using the TRS-80 and the 
BSR X-10 home-control 
system. (See "Computerize a 
Home," January 1980 BYTE, 
page 28. )  I had been work
ing on the same project in 
my spare time, and I had 
been using opto-isolators for 
interfacing; however, your 
method is well above the 
idea that 1 was attempting. 
Your article was very infor
mative and the accompany
ing software was excellent. I 
have since looked up your 
articles in other BYTEs, and 
I must say that you never 
fail to come up with in
teresting and practical 
pieces. 

I have decid�d to use your 
method, and I will shortly 
be purchasing a "Busy Box" 
from MicroMint in 
Woodmere, New York . 

Whenever I have my 
TRS-80 up and running, the 
Sears home-control-unit 
operation is either marginal 
or nonexistent. The minute I 
turn the TRS-80 off, the 
home-control unit works 
fine. I assume that the prob-



1 0% 
DISCOU NT 

Off 
L ist 

26-4002 

64 K 1 Drive 
$3499.00 

... I i? .· . ;;s""''¥�"'"'"'2;"';':::.- �.�-

A U T H O R I Z E D  
TR S-80�ALER A301 

COM P UT E R  S P E C I A L I STS 

26- 1 056 1 6K Level l I System with Keypad . $688 .00 

26- 1 1 45 RS-232 Boord . . .  

26- 1 1 40 "0" K Interlace . .  

26 - 1 1 4 1  " 1 6" K Interlace . . .  

26 - 1 1 42 "32" K I nterlace . .  

26- 1 1 60 M i n i  D i s k  - Drive 0 . . 
26- 1 1 6 1 M i n i  Disk · Add i t ional . 

. . . .  84 .00 

. . . . . . . . . • . . . . . . . .  249.00 

. . . . . . . . . . . . .  365.00 

. 476.00 

. . . .  424 . 00 

. . .  424 . 00 

26- 1 1 54 L i neprinter I I .  . .  . . . . .  . .  . .  . .  . 720 . 00  

26- 1 1 56 L i n epri nter I l l . . . 1 799.00 . 

26- 1 1 80 Voice Synthesiser . . . . . . . . . . . . . . . . 339 . 00 · 
2 6 - 1 1 8 1  VOXBOX . . . . . . . . . . . . . .  1 45 . 00 

26- 1 1 04 Factory U p per / Lower 

Case Modifoction I n sta l l ed . .  

26- 1 5 0 6  Scripsit  - Tope . .  

26- 1 563 Scripsit - D i s k . . . . . . . . . . . . . . . . 

. .  70.00 

. . .  60.00 

. . .  85.00 

1 5 %  
DISCOU NT 

Off 
List 
26- 1 054 

4 K  Level I I  
$552.00 

Model I I  Cobol Compi ler 
$360 .00 

All OTH ER R . S .  SOFTWARE 

FURNITURE ,  STAN DS,  CABLES 

AND ACCESSORIES DEDUCT 

1 0% FROM CATALOG PRICE 

Cobol Run T i m e  Package 
$36 .00 

I: E nTRD n i i: S  Novation Cat Modem . .  $ 1 49 .00 
CCA Data Management 

8Acorn 
Software 

Fast 1 00 CPS Centron ics 
730 Pr i nter - $675.00 
Text Qua l ity Centron ics 
737 Pr i n ter  - $850 .00 

MIIIICROIOPT 
Model I Basic Com p i l e r . . . $1 80.00 

Model II Basic Com p i l e r  . . . . . .  360 . 00 

System . . . . . . . . . . . . . . . . . 72.00 
Adventure Games 
Games 1 -9 each . . . . . . . . .  1 4 .00 

�BASF 
1 0- 5 '/, D i s kettes . . . . . . . . . . $45 .00 

1 0-8" Diskettes . . . . . . . .  47.00 

Products , Inc. 
GAME S :  

A l i e n  Invasion . . . . . . . . . . . . . . .  $9.00 

Stock Market . . . . . . . . . . . . . .  9.00 

Star Trek . . . . . . . . . . . . . . . . . .  9 . 00 

Block ' E m . . . . .  9.00 

T i ng-Tong . . .  . . . .  9.00 

U T I L I T I E S :  

System Savers . . . . . . . . . . . . . 1 4 . 00 

E D UCAT I O N :  

Language Teacher . . . . . . . . . . . .  1 8 .00 

1 -800-84 1-0860 Tol l  Free Order Entry 

No Ta x es on Out Of 
State Sh i pments 

I mmedi ate Sh ipment 
From Stock . 

Circle 1 08 on inqu iry card. 

I 
DOW N TOW N P LA ZA S H O P P I N G C E N T E R  

1 1 5 C S E CON D A V E .  S . W . 

CA I R O, G E O R G I A 3 1 728 

(9 1 2) 377-7 1 20 Ga . Phone No. 

• TRS-80 Is a registered trademark o f  the Tandy Corp. 

Fu l l  Factory Warranty 
on A l l  I tems So l d .  

La rgest I nventory 
I n  the S . E .  U . S . A .  
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• • • SSG Wr111ng 
and Mailing 
Systems. 

Take Letteright 
for quick document 

preparation and edit plus NAD 
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. It'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 NAD 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. 

Structure<.! Systcn1s Croup ....... ""� ' "'"' ' ' 

Letterlght and NAD ore part of a full line of working software solutions from Strudured Systems 

Group, all ready to run on any CP/M® microcomputer system. CP/M is a registered trademark of 

Digital Research. 

Structured Systems 
5204 Claremont Oakland, Co 94618 (415) 547-1567 

Circle 1 09 on inqu iry card. 

!em is RFI (radio-frequency 
interference), but I am not 
quite sure how to cope with 
the problem. I know the 
TRS-80 is a great noise . 
generator, but I know little 
of how to deal with the 
problem. If you can give me 
any help along these lines, I 
would appreciate it very 
much. Thanks. 
Robert G Romppel 

Radio-frequency in
terference (RFJ) is so per
vasive among personal com
puters and consumer elec
tronic gadgets that the 
Federal Communications 
Commission (FCC) has ex
tended the long arm of the 
law. See Terry Mahn 's ar
ticle "FCC Regulation of 
Personal Computers and 
Home Computing Devices" 
on page 180 in this issue. 

As for now, there are 
various alternatives open to 
you. First, try plugging the 
BSR unit into a different 
wall socket than the 
TRS-80. The range of the 
Busy Box is 30 feet, so it 
doesn 't have to be right next 
to the computer anyway. 
(Avoid extra long extension 
cords and use a plug strip 
for the computer and 
peripherals . )  The noise from 
the computer is being 
radiated into the power line; 
therefore you want to put as 
much electrical distance be
tween the TRS-80 and the 
X-10 as possible. While there 
may be five wall outlets in 
an average roorr1, they are 
rarely all on the same circuit 
breaker. For the noise to 
reach an appliance plugged 
into another circuit loop, it 
must first travel back to the 
breaker box. This is a lot of 
wire and the resulting induc
tance will diminish some of 
the interference. 

If that doesn 't work, next 
try to kill the noise at the 
source (the computer) by 
placing capacitors at the 
outlet. I suggest using three 
0. 1 JJ.F 600 V disc ceramic 
capacitors, one from each 
side of the AC line con
nected to a good earth 
ground and another across 
the line. Ordinarily, you 

would also connect the com
puter chassis to ground but 
this is not advisable on the 
TRS-80. 

To really eliininate line 
noise, you need a combina
tion of inductance and 
capacitance. Rather than 
trying to wind your own 
coils, it is better for you to 
buy a commercial noise sup
pressor. You want  one that 
covers at least a range of 
100 kHz to about 200 MHz. 
They are about $20 and up. 
One company that lists a 
few in its catalog is: 
Hardside, 6 South St, 
Milford NH 03055, 
(BOO) 258-1 790. 

If none of this works, 
then encase the entire thing 
in copper screening and run 
it 011 a battery! . . . Steve 

Remote Control on 
the Farm 

Dear Steve, 
I am a graduate business 

student at Colorado State 
University working with 
David R Miller, Sun Up 
Angus Farms, Smithville, 
Missouri, in establishing an 
in-house computer system 
for his ranch. This will also 
be the topic of my thesis. 

Presently the main areas 
that we see a need for a 
computer are: 

1) cattle inventory 
-pedigree, calving 
dates, breeding dates, 
calf weights; 

2) customer seroice-date, 
identification, and price 
of animals purchased, 
commercial or 
registered breeder, size 
of herd, etc; 

3) accounting system 
-basically following 
the Internal Revenue's 
1040 form with some 
variations; 

4) various other programs 
for feed-ration analysis, 
investment analysis, 
profitability, etc. 

I am interested in any ex
isting computer programs or 
any information on the 
hardware available. Also, if 
you have any information 
about the cost, complexity, 



, �s r tt-\�� , with RAM XX 
/... �J � t. -:-}.� ��{ � � � 

RAM XX, our latest static memory board. satrsfres drscnmrn�trng users of ALL S-100 ' ·o�' ?... � t;"\ J': :-.. machines while al lowing you to keep pace wah the state of the art. It s compatrble wrth ��c �or�,,., standard S-100 systems (Altair. IMSAI. etc.): bank select systems (Cromemco, Alpha Micro, North Star, 0• � � J etc.): and IEEE compatible extended addressmg systems. RAM XX boards are addressable on 4K boundanes 

•" and also have the capability to block out 4K windows. Don't throw away your memory boards when you upgrade -� with RAM XX. simply change a few dipswitch settings and you're on-line with some of the best memory in the business. 

As with al l  our memory products, you derive the benefits of 4/5 MHz operation, fully static design to 
eliminate dynamic timing problem·s. IEEE spec compatibility, low power, extensive bypassing. and careful 
thermal design. In addition, boards qualified under our Certified System Component high-reliability 
program run at 8 MHz typical and are guaranteed to run with 6 MHz Z80A CPUs: 32K CSC boards draw 
less than 1 . 5A guaranteed. with typical standby current of less than 1A. 

If you're looking for specs - if you're looking for performance - if you're looking for exceptional value and 
against obsolescence , look no further than the RAM series from CompuPro. 

unkit esc assm 
16K RAM XX-1 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $349 $41 9 $519 
24K RAM XX-24 . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  $479 $539 $649 
32K RAM XX-32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $649 $729 $849 

OTHER S-1 00 MEMORY (Includes IEEE compatible extended addressing.) 

8K RAM IIA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 69 $ 1 89 $239 
16K RAM XIV . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . .  $299 $349 $429 

SBC/BLC MEMORY 
32K RAM XI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n/a n/a $1050 

COMPUPRO S-100 MOTHERBOARDS: DESIGNED FOR THE FUTURE, AVAILABLE NOW 
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), these advanced motherboards feature Faraday shielding between all bus signal lines to minimize crosstalk, active termination 
that splits the termination load between each end of every bus line, and mechanical compatibility with Godbout, Vector, lmsai, TEl. 
and similar enclosures. Available i n  "unkif' form (edge connectors and termination resistors pre-soldered in place for easy assembly), 
or fully assembled and ready to go. 

•CK-024 20 slot motherboard with edge connectors - unkit $1 74, assm $214 

•CK-025 1 2  slot motherboard with edge connectors - unkit $129, assm $169 

•CK-026 6 slot motherboard with edge connectors - unkit $89, assm $ 1 29 

Superior design in a true IEEE-compatible board (timing specs 
available on request) gives the power for future expansion as well 
as system flexibility. Includes all standard Z-80A features along 
with power on jump/clear, on-board fully maskable interrupts for 
interrupt-driven systems, selectable automatic wait state inser· 
tion, provision for adding up to 8K of on-board EPROM, 4 MHz 
operation, and IEEE compatible 1 6/24 bit extended addressing. 
$225 unkit, $295 assm, $395 esc. 

SPECTRUM S-100 COLOR GRAPHICS BOARD 
Includes 8K of IEEE-compatible static RAM; full duplex bidirec· 

tional parallel 1/0 port for keyboard, joystick, etc. interface; and 
6847-based graphics generator that can display all 64 ASCII 
characters. 10 modes of operation, from alphanumeric/semi· 
graphics in 8 colors to ultra-dense 256 x 1 9 2  full graphics. 75 Ohm 
R5-170 line output and video output for use with FCC approved 
modulators. $339 unkit, $399 assm, $449 CSC. You don't have to 
settle for black and white graphics or stripped-down color boards; 
specify the CompuPro Spectrum. 

Want graphics software? Sublogic's 20 Universal Graphics Inter
preter (normally $35) is yours for $25 with any Spectrum board 
purchase. 

OTHER S-100 BUS PRODUCTS 
Godbout Computer Enclosure . . . . . . . . . . . .  $289 desktop, $329 rack mount 
Active Terminator Board . . . . . . . . . . . . . . . .  $34.50 kit 
2708 EPROM Board (less EPROMs) . . . . . . . . .  $85 unkit 
Memory Manager Board . . . . . . . . . . . . . . . . .  $59 unkit, $85 assm, $100 CSC 
2S "lnterfacer I" UO Board . . . . . .  . . . . .  $ 1 99 unkit, $249 assm, $324 CSC 
3P Plus S "tnterfacer II" 110 Board . . . . . . . . . .  $199 unkit, $249 assm, $324 CSC 
Mullen Extender Board . . . . . . . . . . . . . . . . . .  $59 kit 
Mullen Relay/Opto-lsolator Control Board . . .  $ 1 29 kit, $1 79 assm 
Vector 8800V S-100 Prototyping Board . . . . .  $19.95 

S-100 DUAL PROCESSOR CPU BOARD 
The Dual Processor Board is here . . and CPU boards will never 

be the same again. 8088 CPU gives true 16 bit power with a stan
dard 8 bit 5-100 bus; an 8085 gives compatibility with CP/M and 
8080 software. Accesses up to 16 megabytes of memory, meets 
all IEEE 5-100 bus specifications (timing specs available on 
request), runs 8085 and 8086 code in existing mainframe as well 
as Microsoft 8086 BASIC and 5orcim PA5CAL/M'"', runs at 5 MHz 
for speed as well as power, and is built to the same stringent stan· 
dards that have established our leadership in S-100 bus com
ponents. $385 unkit, $495 assm, $595 CSC. 

8085 single processor version of above: $235 unkit, $325 assm, 
$595 esc. 

PASCAL/M'M + MEMORY SPECIAL 
PASCAL - easy to learn, easy to apply - can give a microcom· 

puter with CP/M more power than many minis. We supply a total
ly standard Wirth PASCAUM"' 8" diskette by Sorcim, with manual 
and Wirth's difinitive book on PASCAL, for $150 with the pur
chase of any memory board. Specify Z-80 or 8080/8085 version. 
PASCAUM"' available separately for $1 75. 

1 6K DYNAMIC RAM SPECIAL: 8/$59 ! 
Expand memory in TRS-80* - 1  and -11, as well as machines made 

by Apple, Exidy, Heath H89, newer PETs, etc. Low power, high 
speed (4 MHz). Add $3 for 2 dip shunts plus TR5-80' conversion 
instructions. · TII.S·tlo ·� .1 tt.1d1!rn.1rk of The JJndy Corpor.uron. 

TERMS: Cal res add tax. Allow 5% for shipping, excess refunded. VISA�/MastercardXl 
orders (S25 min) call (415) 562-0636, 24 hrs. COD OK with street address for UPS. Prices 
good through cover month of magazine. 

SEE COMPUPRO QUALITY FOR YOURSELF AT FINER COMPUTER STORES WORLD-WIDE . . .  
AND WATCH FOR OUR AMAZING MULTIFUNCTION BOARD ANNOUNCEMENT IN OCTOBER ! 

I GmeuPro'M 
Bldg. 725, Oakland Airport, CA 94614 

from 
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The 
Working 

Y• 

Heres a straightforward stock control solution 
that will replace stacks of paperwork while 
helping you control your expensive inventory. 

Today's money costs make inventory carrying 
costs more burdensome than ever. And the cost 
of inventory control personnel isn't exactly going 
down, either. 

Now you can enter your stock additions and 
depletions once, at the keyboard of your 
microcomputer. 

You'll get automatic re-order reports (to show 

you what you need), complete inventory parts 
listings and valuations (to show you what you 
have), and activity reports (to show what's 
moving). 

You'll worry less, because you'll know more. 
The Inventory Control System includes an 
auditability option, extensive error screening, 
and reliable documentation. It was designed for 
people, not for programmers. 

Call or write SSG for 
a complete System 
Summary and the names 
of your closest dealers . 
There are over 150 Scructured Sysletns C�roup 

nationwide. 
IN<::O.'>III'<�I<At l\> 

The Inventory Control System is port of a full line of working software solutions from Structured 

Systems Group, all ready to run on any CP/M® microcomputer system. CP/M is o registered trademark 

of Digital Research. 

Structured Systems 
5204 Claremo,nt Oakland, Co 94618 (415) 547-1567 

Circle 1 1 0 on inqu i ry card. 

satisfaction, or problems en
countered in such a system, 
I am sure I would find it 
very useful .  

My main problem in try
ing to choose a computer 
system is in deciding be
tween two very diverse 
opinions. One opinion is 
that for a system as I have 
specified, I need a computer 
with 64 K bytes of memory 
and two 8-inch double
density floppy-disk drives 
for about one million bytes 
of storage. This would run 
in the neighborhood of 
$8000 in hardware (com
puter, printer, and 
terminal) .  The other major 
opinion is that I could get 
by with SO K bytes of 
memory and SO K bytes of 
storage; ie: a system that 
would sell for $1SOO (such as 
the Intecolor 3600 Series 
from Intelligent Systems 
Corporation) .  

If you could give m e  any 
answers these questions, I 
would greatly appreciate it. 
Thank you for your time. 
Laurie A Miller 

It l�oks to me as though 
you already have a good 
idea what kind of computer 
you need. At least 48 K, 
preferably 64 K, bytes of 
memory are required plus 
dual disks. If your data base 
is exceedingly large, or a 
large portion of it must be 
on-line at one time, make 
sure you choose a system 
that is expandable. This 
could include two more 
floppy-disk drives or a 
10-megabyte or larger Win
chester hard disk. If because 
of finances you choose to 
start small, select a system 
that does not require a 

masters degree in electrical 
engineering to expand. Time 
of execution is generally the 
only real difference between 
large and small computers. 
The more disks you have to 
sort through to find the data 
you want, the longer it 
takes to get an answer. The 
software you want sounds 
like specific applications of 
generally available account
ing and data-base manage
ment programs. 

Hardware is only one part 
of the consideration 
however. Be aware that you 
are configuring a classic 
small-business system and 
the inventory and data-base 
management programs 
would be similar to, say, a 
dairy cooperative. While the 
choice of the hardware is 
important, adequate soft
ware and system 
maintenance are more signfi
cant in the long run. Once 
the computer is installed it is 
very easy to become depen
dent upon it working. 

There are many com
puters on the market that 
will satisfy your re
quirements: Cromemco, 
Hewlett-Packard, and Data 
General to name a few. The 
larger computer stores not 
only sell equipment like this, 
but offer custom program
ming and on-call field ser
vice as well. Take the time 
to evaluate the post-sale 
support for your computer, 
and check to see if your 
software will be compatible 
with other systems. 

I do not know much 
about cattle, but the com
plaints I've herd
oop�!-heard from small
business computer users 
have been registered. 
. .  Steve • 

In "Ask BYTE, " Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received each month will be answered and published. Do 

· you have a nagging problem ? Send your inquiry to: 
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 (TCE31 7) directly. Due 
to the high volume of inquiries, personal replies cannot be 
given. Be sure to include "Ask BYTE" in the address. 



Now NRI takes you inside the 
world's most popular microcomputer 

to train you at home as the 
new breed of puler specialist! 

NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers . . .  make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. With micro
computers moving into the fabric of our 
lives (over200,000 of the TRS-sorM alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program
mer gains practical knowledge of hard
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

'lhll.ning includes TRS-Iio computer, transistorized 
volt-ohm meter, digital frequency counter, 
and the NlU Discovery Lab with hundreds oftests 
and experiments. 

(TRS-80 is a trademark of the Radio Shack division of Thndy Corp.) 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon-

. strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
. . .  watch how circuits interact . . .  interface 
with other systems . . .  gain a real insight 

' into its nature. 
You also build test instruments and 

the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in
formation they give you. Both micro-

computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog . . .  
No Salesman Will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog: It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If card has been used, write to: 

NRI NRI 
Schools 

McGraw-Hill Continuing "J rj � Education Center c:j. • 3939 WISconsin Avenue I . M • Washington, D.C, 20016. 



• • • EVERYTHING FOR YOUR TRS·SOTM• • •  
TRS-80 Is a trademark of the Radio Shack Di vision of Tandy Corporation 

* All Orders processed '4!ithin 24-Hours 
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling) 

* 1 0-Day Money Back G uarantee on Disk Drives and Printers PLUS 120-Days Free Service 

• LEARNING LEVEL II By David Lien 
The Orig i nal Author Of  The Level M a n u al · 
A Step By Step a p p roach to Learning Level I I  
especially geared t o  new TRS-80" Owners 

$1 5.95 

• TRS-80'" DISK AND OTHER MYSTERIES 
Over 1 00 pages of indespensible i n formation for 
disk owners. Learn to recover information from 
bad d isks. how to make Basic programs u n listable 
and 12 more chapters of  never pu blished t ips and 
information. Written by H.C. Pennington. 
(For  all Disk Owners) .  $22.50 

NEW SBSG BUSINESS SYSTEM FOR MODEL I 
OR MODEL I I  - IN STOCK 

- General Ledger 
- Accou nts Receivable 
- Accou nts Payable 
- Payroll 
- I nventory Control with Invoicing 

• Each module can be operated individual ly or  as a 
coordinated SYSTEM. T u rn-Key error catching 
operation for begin ners. 

• Comp lete manual and documentation 
accompany each progra m .  

• M i n i m u m  System requirements 2 - D i s k  Drives 
for Modei i . . . 1 -Disk D rive fo r Model I I  

• Each module can b e  formatted t o  span data 
on up to 4-Disk Drives l •  Free 30-Day telephone consultation � • Call  for complete specifications ·� • Model I Version $1 25.00 Per Module 

$495.00 Per System 
• Model II Version $225.00 Per Module 

$995.00 Per System 

DATA MANAGEMENT SYSTEMS 
- OMS replace i n dex cards or  any data req u i r ing 
long lists of  i nformation. 

• TBS I n-Memory I n formation System 
( For  Cassette Systems) $39.95 

• TBS Disk Data Manager (Requires 1 or more disk 
drives) . . .  Set  u p  fast  random access. f i les in  
min utes. Stores u p  to 320K of  i n formation on 4 
D rives. Up to 10 fields and 255 characters per 
record. S u pports u p per and lower case. RS'232 or  i TRS-232 . . .  Features complete edit ing $49.50 

• Personal Software CCA Data M anagement 
System . . .  Com pletely user oriented, menu drive, 
1 3 0  page Step By Step M a n u ai . . .  Capable of ! inventory control, sorting data, reporting data in  
nearly any form (for reports and mai l ing labels) .  
Sorts data by u p  to 10 fields for z i p  code, balance 
due, geographic location or whatever. Prints � reports with subtotals and totals automatically _l calculated. Fast random access $75.00 

50 N. PASCACK ROAD 
SPRING VALLEY, N E W  YORK 10977 

HOURS: CJ·S 

Monday thru Saturday 

FROM RACET COMPUTES 
• REMODEL-PROLOAD - Re n u m bers program 

l i nes, combines programs. The only ren u m ber 
program that wi l l  ren um ber the middle of a 
program. Specify 1 6K ,  32K 'o r  48K. Works with 
Cassette or Disk $34.95 

• GSF - Use i n  your Basic Programs for I nstant 
Sorting (wil l  sort 1 000 items in  9 seconds). Other 
commands include Compress and U ncompress 
Data. Dupl icate Memory, Display Screen Controls 
and Fast G raphic Controls $24.95 
( For  Cassette or  Disk, specify 1 6 K ,  32K o r  48K).  

• DOSORT - A l l  G.S.F .  commands p l u s  special 
M ult ip le Disk Sorting Routines $34.95 
(Specify 32K or 48K) 

• INFINITE BASIC - Adds 70 commands to your 
TRS-80" including I nstant Sort, Matrix 
Com mands, String Commands, Left and R i g ht 
Justif ication. Str ing Centering, S i m u ltaneous 
Equations, Upper and Lower Case Reverse and 
more. ( For Cassette o r  D isk) $49.95 

• INF IN ITE BUSINESS (Req u i res I nf in ite Basic) 
E l i m i nate Round-off error, 1 27-Digit Calculation 
Accu racy, I nsert New Elements in  Sorted Arrays, 
Automatic Page Headings, Footings and 
Pagination. M u lt iple Precision Arithmetic and 
more. (For Cassette or  D isk) $29.95 • COPSYS - Copy Mach i n e  Language Programs 
( For  Cassette Only) $1 4.95 

• DSM (Disk Sort Merge) $75.00 

FROM SMALL SYSTEM SOFTWARE 
• RSM-2 M achine Language Monitor $26.95 
• RSM-2D Disk Version of RSM-2 $29.95 
• DCV-1 Converts Mach ine Language Programs 

from tape to disk $9.95 
• AIR RAID - The u ltimate TRS-80'" game converts 

your TRS-80'' into a real time shooting gal lery 
$1 4.95 • BARRICADE - A fast pong style game $1 4.95 

• CPM - (For Disk Only) $1 50.00 
• TRS-232 I NTERFACE - I nterface with Software 

d river RS-232 printers to your TRS-80'" $49.95 • TRS-232 FORMATTER - Additional (optional)  
Software for TRS-232 owners. Adds many printer 
commands to your TRS-80'" $14.95 
(With purchase of TRS-232) $9.95 

• PEN MOD - Use the Electric Pencil with RS's lower 
case modif ication $1 9.95 

FROM GALACTIC SOFTWARE 
• MAIL PAC - For Model I Disk Systems 

only $99.95 
Quick-sorting full user control over m a i l i n g  list 
from Galactic Software. 

• STOCK MARKET PAC $99.95 

�24 H O U R  
O R D E R  

L I N E  

.,_ �--s;o: · _, 
{91 4) 425-1 535 

48-Page Catalog $2 FREE With Any Order 
Order By Phone Or Mail N EW TOLL- F R E E  

O R D E R  LI N E  Add $1 Per Order For Shipping Within UPS Areas 

Add $3 For C. O.D. 
A dd $3 For All Foreign And Non-UPS Shipments 

Add $3 For UPS Blue Label 
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(OUTSIDE OF N.Y. STATE) 

{800) 431 -281 8 

FROM APPARAT NEW DOS + $99.95 
35, 40 and 77 Track Versions avai lable.  

• NEW DOS/80 (With variable record length f i les, 
chainings and many other features $1 49.95 

FROM THE BOTTOM SHELF 
• CHECKBOOK I I  (For Cassette or  Disk)  $39.95 
• SYSTEM DOCTOR (A complete diagnosis of your 

TRS-80'" ... Checks memory, video. cassette. disk. 
R O M ,  and al l  other parts of your system) 
For Cassette or  D i s k  $28.50 

• CHECKBOOK REGISTER ACCOUNTING 
SYSTEM ( R eq u i res 2 disk drives) $75.00 

• LIBRARY 1 00 - 1 00 established business, game 
and educational programs plus FREE Tiny Pi lot 
all for $49.50 

• BASIC TOOL KIT - Lists all variables. GO TO's 
and G O SUB's i n  your program $1 9.80 

• SOUNDWARE - Adds sound to your TRS-80'' 
J ust plus it in $29.95 
Sam ple programs included . 

• TING TONG - Can be used with Sou ndware for a 
Sound version of pong $9.95 

• VIC - The Carta Visual Instructional 
Computer Program $1 9.95 

The Level I I  1 6K Cassette is designed to teach 
beg i n n ers the Basics of Mach ine Language and 
Assem bly Language Program m ing . See every 
M a c h i n e  Language I n struction D isplay on your 
video. VIC i n c l udes Step By Step 55 page manual 

VISTA V80 DISK DRIVE -
1 1  OK of Storage $395.00 

Add $29.95 for Cable (Free with p u rchase of 
2- Disk Drives ) .  1 0  day money back gu arantee. 

FROM HOWE SOFTWARE 
• MON-3 - Machine Language Programm i ng for 

beginners. M O N-3 is a complete System Monitor 
w i t h  Users M an u al $39.95 

• MON-4 - D is k  Version of M O N-3 $49.95 

FROM MICROSOFT 
• LEVEL Ill BASIC $49.95 

Now Cassette owners can add Disk Com mands 
to their TRS-80'" without owning a Disk Drive 

• MICROSOFT DISK ADVENTURE $29.95 
• TRSDOS BASIC COMPILER $1 95.00 

R u n  Basic Programs up to 15 t i m es faster. 

• NEC BUSINESS QUALITY PRINTERS 
( Fo r  M O D- I  or  M O D-I I )  $2,995.00 

THE ELECTRIC PENCIL 
Cassette 
Disk 
MOD-I I  Version 

$99.95 
$1 50.00 
$325.00 

• HORSE SELECTOR I I  B y  Dr.  Hal Davis : 
The TRS-80'' version updated for the TRS-80'' : 
and or ig inal ly reviewed in Systems and ._ A "" I 
Methods � • • • EVERYTHING • • • : 
FOR MOD·II OWNERS l 

NEW MOD- I I  NEWSLETTER : 
M O D - I I  Catalog Free w/subscription $1 2/year : 
MAIL PAC $1 99.95 J 
M I CROSOFT BAS IC  COMPILER : 

$395.00 : 
M I CROSOFT BASI C  
GSF SORT ROUTINE 
CP/M 
PEACHTREE BUSINESS 

SOFTWARE 
WORD STAR 

$325.00 : 
$50.00 ' 

$1 70.00 : 

can : 
$495.00 : 

Circle 1 1 1  on i nqu iry card. 



THE ORIGINAL MAGAZINE FOR 
·o wNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 
FOR TRS-80'" 

OWNERS : Lrlr:1PlJTR[l�%LS �- NEF�i��§��· 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 

• PRACT I CAL APPLI CAT I O N S  
• B U SI N ESS 
• GAMBLI N G  • GAMES 
• ED UCATI O N  
• PERSO NAL FI NANCE 
• BEG I N N ER'S C O R N E R  
• N EW P R O D UCTS 
• SO FTWARE EXCHAN G E  
• MARKET P LACE 
• Q U ESTI O N S  AND ANSWERS 
• PRO G RAM P R I NTO UTS 

. . . .  A N D  M O R E  

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE 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 PROGRAMl 
• EXTEND 16  DIGIT ACCURACY TO TRS-80'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
• NEW DISK DRIVES FOR YOUR TRS-80'" 
• PRINTER 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 I I  UPDATES*** LEVEL I I  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 ( G ENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS ( BOTH 

EE - ELEMENTARY AND ADVANCED) - . .  AND 
. 

fR WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, e tc . ,  with each new subscriptions or renewal. � 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'" Fb J::::o CLEANUP (Cassette or Disk) Fast action Maze Game Q..::;,£ 
ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) • TRS-80'" IS A TRADEMARK OF T 1\NDY CORP 

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG ( INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

: LEl�PUTRCl�%LS �- . .  0 0 0 0 . . .  0 • •  0 0 0 0 • • 0 0 . . . . . . . . . . . .  0 .  0 0 0 • • 0 0 • •  0 . 0 . 0 • • •  0 • • • •  Ne·w ·-rc;t.·a:�i=
R

e·E MAl'l-EJV\ATCAL APPl..CAT'CJ\.15 SE.� . ...,. 
50 N. PASCACK ROAD � H O U R  

SPR I N G  VALLEY, NEW YORK 1 0977 � 24 O R D E R  
O N E  YEAR SUBSCRIPTION $24 . . . . .  - . .  ' .  L I N E  
TWO YEAR SUBSCR IPTION $48 . . . . . . . . .  · 

(91 4) 425-1 535 
SAMPLE O F  LATEST ISSUE $ 4 . . . . . . . . .  . 
START MY SUBSCRIPTION WITH ISSUE . . . . . . . . .  . 

(#1 - Ju ly 1 978 • #7 - January 1 979 • #1 2 - June 1 979 • #1 8 - January 1 980) 
NEW SUB.SCR IPT ION . . . . . . . . RENEWAL . . . . . . .  . 

O R D E R  L I N E  
(OUTSIDE OF N.Y. STATE) 

(800) 431 -281 8 

NEW!!! 
MOD·II NEWSLETTER 

$12 or 12 issues 

CREDIT CARD N U M BE R------------------------EXP. OAT.__ ______ _ 

SIGNATURE ______________________________________ __ 

NAME------------------------------------------
ADDRESS ------------:---:--:--:-C ITY ________ STATr:.__ ________ ---L.IP _____ _ 

0** ADD $6/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL · OUTSIDE OF U.S.A., CANADA & MEXICO ••• 
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FCC Regulation of Personal
and Home-Computing Devices 

New Rules After a 3-Year Study 

If  you have been reading BYTE 
within the last half year, you are 
probably ?Ware that the FCC (Federal 
Communications Commission) has 
handed down a set of regulations pro
hibiting the sale of personal com
puters that emit unacceptable levels 
of RFI (radio-frequency interference) . 
But the FCC has changed its regula
tions several times, and in any case, 
information on and interpretation of 
these rulings have been scarce. I hope 
to clarify these most recent FCC 
regulations and to describe how (and 
when) they will affect you as a 

About the Author 
Terry G Mahn is a principal in the law 

firm Wewer and Mahn PC in Washington 
DC. where he specializes in intellectual 
property protection and licensing, and the 
legal, regulatory, and policy issues affect
ing the data processing and telecommuni
cations industries. He has previously 
served as general counsel to the Computer 
and Communications Industry Associa
tion and as a computer specialist for the 
US House of Representatives Committee 
on House Administration .  Currently, he 
is regulatory counsel to MIT A (Micro
computer Industry Trade Association). 
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Terry G Mahn 
Wewer & Mahn PC 
1762 Church St NW 

Washington DC 20036 

It is current FCC policy 
for computer manufac
turers to bear the 
associated costs of their 
technology. 

personal-computer user or vendor 
and the industry in general. 

It is a common misconception by 
many in the computer industry that 
the FCC is empowered by the 1934 
Communication Act only to regulate 
communications providers and 
users-that is, common carriers, 
broadcasters, and Citizens Band 
radio users. This misconception 
emanates from the neatly decade-old 
controversy surrounding the Com
mission's  so-called "Computer 
Rules. "  First adopted in 1971, these 
regulations attempted to define the 
technological boundary line between 
common-carrier communications and 
data processing, to identify the FCC's 
jurisdictional perimeter under Title II 
(common-carrier services) of the Act. 
Recently, the computer rules have un
dergone a major revision in an effort 

to halt FCC encroachment into the 
traditionally nonregulated computer 
and data-processing industries. 

The FCC's regulatory reach into 
the computer industry, however, is 
not as limited as the Computer Rules 
might seem to indicate. Title III of the 
Act (radio services) specifically em
powers the FCC to protect communi
cations systems from RFI, from what
ever source derived. Insofar as virtu
ally all computing devices emit spuri
ous radio frequencies that can poten
tially . interfere with radio or televi
sion services, manufacturers and ven
dors of such equipment come directly 
within the FCC's Title lii jurisdiction. 

It is not axiomatic that where fed
eral authority exists, industry regula
tion and increase of the cost of doing 
business is sure to follow. (Under 
Chairman Ferris, for example, the 
FCC has been particularly notorious 
in reducing regulation of American 
industry . )  Nevertheless, the FCC has 
chosen to regulate in this area for 
purely economic reasons. Because the 
radio spectrum is a valuable, but lim
ited resource that can be used in vari
ous but incompatible ways, simple 
economic efficiency suggests that 
such resources be employed in their 



Start learning and computing for only $129. 95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8 " floppy disk drives, hard disks and multi- tenninal 1/0. 

THE NEW EXPLORER/85 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of a mini! Only $ 1 499.95!  

(Also available wired & tested. $1799.95) 
Imagine - for only $129.95 you can own the starling 
level of Explorer/85. a computer that's expandable into 
full business/development capabilities - a computer 
that can be your beginner system. an OEM controller. 
or an IBM-formatted 8" disk small business system. 
From the first day you own Explorer/85. you begin 
computing on a significant level. and applying princi· 
pies discussed in leading computer magazines. Ex
plorer/85 features the advanced Intel 8085 cpu. which 
is 100% compal.ible with the older 8080A. It offers on
board S-100 bus expansion. Microsoft BASIC in ROM. 
plus instant conversion to mass storage disk memory 
with standard IBM-formatted 8" disks. All for only 
$129.95. plus the cost of power supply. keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other .. ac
cessories). With a Hex Keypad/display front panel, 
Level "A" can be programmed with no need for a ter
minal. ideal for a controller. OEM. or a real low-cost 
start. 

Full 8" disk system for less lhun the price of u mini (shown with 
Nelronics Explorcr/B5 computer and new terminal). System features 
floppy drive from Control Dolo Corp . . world's largest maker of 
memory storogn systems (D!l.!. o hohhy.IJrrlndl) 

LEVEL "A" SPECIFICATIONS 

Level "A" is a 
complete operating 
system. perfect for 
beginners. hobhyisls, 
indusfriol conlrnllcr 
usc. $129.95 

Explorer/85's Level "A" system features the advanced 
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM l/0 . . . 
all on a single motherboard with room for RAM/ROM/ 
PROM/ EPROM and S-100 expansion. plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 
solder mask. • 1/0: Provisions for 25-pin (DB25) con
nector for terminal serial I/O. which can also support a 
paper tape reader . . .  cassette tape recorder input and 
output . . .  cassette tape control output . . .  LED output 
indicator on SOD (serial output) line . . .  printer inter-
face (less drivers) . . .  total of four 8-bit plus one 6-bil 
l/0 ports. • Crystal Frequency: 6.144 MHz. • Control 
Switches: Reset and user (RST 7.5) interrupt . . .  addi
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. • Counter/Timer: Programmable. 14-bit bi
nary. • System RAM: 256 bytes located at FBOO. ideal 
for smaller systems and for use as an isolated slack 
area in expanded systems . . .  RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located· at Fil!lli. leaving 
ll0ll0 free for user RAM/ROM. Features include tape 
load with labeling . . .  examine/change contents of 
memory . . .  insert data . . .  warm start . . .  examine and 
change all registers . . .  single step with register display 
at each break point, a debugging/training feature . . .  go 
to execution address . . .  move blocks of memory from 
one location to another . . .  fill blocks of memory with a 
constant . . .  display blocks of memory . . .  automatic 
baud rate selection to 9600 baud . . .  variable display 
line length control (1-255 characters/line) chan
nelized l/0 monitor routine with 8-bit parallel output 
for high-speed printer . . .  serial console in and console 
out channel so that monitor can communicate with 1/0 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load with labeling . . tape dump with labeling 

examine/change contents of memory . . insert data 
. . .  warm start . . .  examine and change all registers . 

Level "A" 
With Hex 
Keypad/Display. 

single step with registc�r display at each break point . 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Nelronics Hex Keypad/ 
Display. 1 1  is low cost. perfect for i)eginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Cnlculator type keypad with 24 syslem-�efined and 16 
user-defined keys. Six digit calculator-type display. 
that displays full address plus data as well as register 
and status info·rmation. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers to support up to six S-100 bus boards. and in
cludes: address decoding for onboard 4k RAM expan
sion selectable in 4k blocks . . .  address decoding for 
onboard Bk EPROM expansion selectnble in Ilk blocks 

. address and data bus drivers for on board expansion 
. . .  wail slate generator (jumper selectable). to allow the 
use of slower memories . . .  two separa te 5 volt regula
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxf! steel 
cabinel. Level "C" includes a sheet metal superstruc
ture. a 5-card. gold plated S-100 <!XIension PC board 
that plugs into the motherboard. just add required 
number of S-100 connectors. 

LEVEL "D" SPECIFICATIONS 

Explomr/85 
With Level "C" 
Cnrd Cugc. 

Level " D" provides 4k of RAM. pawer supply regula
tion. filtering decuupling components and sockets to 
expand your Explorer/05 memory to 4k (plus the origi-

nal 256 bytes located in the B155A). The static RAM 
can be located anywher(, from .tl!l'll'.e! to EFFF in 4k 
blocks. 
LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the Tl 2516. II includes all sockets. 
power supply regulator. heal sink. filtering and decou
pling components. Sockets may also be used for 2k x 8 
RAM !C's (allowing for up to 12k of on board RAM). 
DISK DRIVE SPECIFICATIONS • a" CONTROL DATA CORP. • Datacapacity: 401.016byles 

professional drive. (SD). 802.032 bytes (DD). 
• LSI controller. unformatled. 
• Write protect. • Access time: 25m.c; (one 
• Singleor double density. track). 
DISK CONTROLLER/ I/0 BOARD 
SPECIFICATIONS 
• Cont:ols up to four 8'' drives. • 2716 PROM socket included 
• 1771ALSI (SO) floppy disk for use in custom 

controller. appl ications. 
• On board data separator • On board crystal controlled. 

(IBM compatible). • On board 1/0 baud rate 
• 2 Serial 1/0 ports generators to 9600 baud. • Autoboot lo disk system • Double-sided PC board 

when system reset. (glass epoxy.) 
DISK DRIVE CABINET/POWER SUPPLY 
• Deluxe steel cabinet with individual power supply for mttX· 

imum reliability and stabilit)t. 

ORDER i\ COORDINi\TED 
EXPU)RER/85 1\PPLIC/\TIONS 
Pi\K! 
Beginner's Pak (Save 526.00!) - Buy Level " A" (Ter
minal Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199.95). now at 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save 553.40!) - Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual. Level "A" 
Hex Monitor Source Listing. and AP-1 5-amp Power 
Supply: (regular price $279.35). all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!) - In
cludes Level "A" (Terminal Version). Level "B". 
Level "D" (4k RAM). Level "E". 8k Microsoft in 
ROM. Intel 8085 User Manual. Level "A" Monitor 
Source Listing. and AP-1 5-amp Power Supply: (regu
lar price $439. 70). now yours at SPECIAL PRICE: 
5329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 

Special S" Disk Edition Explorer/85 (Save over $104!) 
- Includes disk-version Level "A", Level "B", two 
S-100 connectors and brackets, disk controller. 64k 
RAM. AP-1 5-nmp power supply; Explorer/85 deluxe 
steel cabinet. cabinet fan. 8" SD/DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
bmnd!). drive cabinet with power supply, and drive 
cable set-up for two drives. This packnge includes 
everything but terminal and printers (see coupon for 
them). Regular · price $1630.30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and -tested. only 51799.95. 
Specinl! Complete Business Software Pak (Snve 
$625.00!) - lnclud<<S CP/M 2.0. M icrosoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325 ). yours 
nnw at SPECIAL PRICE: 5699.95 . 

......•.•.•••••..•••••••••••••••••••...........•..•••••••••••.•..••..........•....••••.•.••..•••...•.....•••...•......••• 
Please send rhc items checked below: 

D Exptorerl85 Level "A" Idi(Terminal Version) . . .  St29.95 plus 
$3 post. & insur. 

D Explorer/85 Level "A" Idl (Hex Keypad/Display Version) .  
S I29.DS plus S3 post. & insur. 

0 8k Mlcroson BASIC on cassette tape. S64.9S postpaid . 
D 8k MJcrosoft BASIC In ROM idt (requires Levels . . 8 

. . . "D" and 
"E") . . .  500.95 plus $2 post. & insur. 

D Level "8" (5-100) ldl . . . S49.95 plus $2 post. & insur. 
D Level "C'' (!1-tOO IH:ard expander) ldt . . 539.95 pl us 52 t>JSI. 

& insur. 
D Level "ll" (4k RAM) Idt . . . $69.95 plus $2 post. & insur. 
D Level "E" (EPROM/ROM) ldt . . .  55.95 plus 50¢ p&h. 
D Ocluxe Sleel Coblnet for Explorer/85 . . .  S49.95 plus 53 post. 

& insur. 
0 Fan For Cabinet . . .  $1 5.00 plus $1.50 post. & insur. 

D ASCII Keyboard/Computer Terminal ldt: features a full 12R 
character set. u&l case: full cursor control: 75 ohm video 
output: convertible to baudot output: sr!lectahle baud rate. 
R.S232-C or 20 rna. 1/0. 32 or 64 character hy 16 1ine formats. 
and e<m he used with r:ither a  CRT monitor ora TV set ( if  you 
havn an RF modulator) . . .  Sl49.95 plus S:l.OO post. & insur. 
D OcLuxe Sleel Coblnet for ASCII keyhmml!terminal 

- $19.95 plus $2.50 post. & insur. 
0 New! TermJnai/MonHor: (Set! phnto) Sam1: features as ahovt!. 

I!Xcepl 12" moni tor with keyboard and terminal is in ddUXI! 
single cabinet: kit . . .  S399.95 plus S7 post. & insur. 

0 Hazeltine lermlnals: Our prices too low to quote- CALl. US 
0 Lear-Sigler termlnals/prtnlers: Our pric1!s too low to quoit:: 

CALLUS 
D Hex Keypad/Oisplay ld! . $69.95 plus 52 post . & insur. 

0 AP-I Power SUpply Kit ±HV @5 amps ) in deluxnsll!l!l cahinet 

0 (it)JJ�a�:..r�·�� ��c;h.����j.S . . $4.85 f!iH:h. pilslpaid. 
0 Rf ModuJator kJt {allows you to us1: your TV Sl!t as ;1 monitor) 

. . . 511.95 postpaid. 
D 16k RAM ld! (S-100 hoard !!Xpands to64k) . . . St9U.95 pl us S2 

post. & insur. 
0 32k RAM kit . . . S2D9.95 plus $2 post. & insur. 
0 48k HAM kit . . . 5399.95 plus $2 post. & insur. 
0 64k RAM kit . . . $499.95 plus S2 post. & insur. 
0 16k RAM Expansion ldt (to expand any of lht! above in 1flk 

blocks up to 64k) . .  599.95 plus $2 post. & insur. l!ach. 
D lntel 8085 cpu Users• Manual . . .  S7.50postpaid. 
D 12" VIdeo Monitor (lOMHz bandwidth\ . .  51 39.95 plus 55 

post . & insur. 
0 Beg1Imer's Pak (sef! a hove) $169.95 plus S4 post . & insur. 
0 Experimenter's Pak (st!e ahove) . $219.95 plus $6 pilSI. & 

insur. 
D Special MJcrusolt BASIC Pak '"thou! Terminal (sm• alx>v!!) . 

5329.95 plus $7 post. & insur. 
0 Sarnr! as ahove. plus ASCII Keyboard Terminal Wlth f..ablnet, 

Gel Free RF MOdulator {s1:1: a hove) . . .  $499.95 plus SlO post . 
& insur. 

D Speclal 8" Olsk Edlllon Explorer/85 (s"" ahov!!) . . . Sl 400.95 
plus S26 post. & insur. 

D �xt�� t�ri�j,y .:,�0:·
95 �oo.��6

pf��·�,� in
;:\'

r & insur 
D Cllblnet & l'ower SUpply t'or Drive . . . 569.95 ph<S $3 post. & 

tnsur. 
D llrlve Coble SCI-up For Two Drives . S25 plus 51.50 post. & 

msur. 

D Olsk Controller Board '"lh 110 l'orts . . .  Sl00.95 plus 52 post. 
& insur. · 

D Special: Complete Business SUftware P'dk 1"'" above) 
5600.96 postpaid . 

SOLD SEPARATELY: 
D CP/M 1.4 . . .  S IOO postpaid. 
D CPIM·2.0 . . .  5150 postpaid. 
D MJcrosoh BASIC . . . 5325 postpaid. 

D tnM 8085 cpu User Manual . . .  57.50 postpaid. 
0 Level "A" Monitor SOurer. Ustlng . . .  S25 postpaid. • Continental US.A. Credll Card Buyers OUtside COnnecllcut • 

• C�o
L�rd���� ���'�;c�����:\�c-h��'�O • 

. AsSISt.mu .. c.dl (20.11 .154-H.I7o 
Total Enclosed (Conn res. add sa\r,g lax) $ __ _ 
Paid By: 0 Personal Check 0 Cashier' s Check/Money Order 
0 VISA 0 Master Charge (Bank No. - - - -l 
Acct. No. Exp. Dale __ _ 
Signature 
Print 
Namf� 
Addrt!ss --------------
CitY'-------=

-,--------
Sla lt·• ZiP.,----.,--------.,.----:---:-

r.!ttto.. NETRONICS Research & Development Ltd. 
I�' 333 Litchfield Road, New Milford, CT 06776 - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  



most valuable way-namely, in the 
way that yields the greatest public 
benefits. Just as raising a crop of corn 
and grazing cattle are incompatible 
uses of the same plot of land, so too 
may the operation of a computing de
vice and the transmission of televi
sion signals present incompatible uses 
of the electromagnetic spectrum. The 
FCC, therefore, is forced to balance 
the demands placed on electromag
netic spectrum usage by American 
businesses and consumers: the dif
ficulty arises in determining which 
use will yield the greatest public 
benefits. 

Consider, for example, the follow-

ing possible public-cost /benefit 
scenarios involving computing 
devices and communications services: 

• A suspected criminal is being pur
sued by police through winding 
city streets. Several patrol cars 
begin converging on the suspect 
from different directions as 
information on the suspect's loca
tion and movement is relayed 
over the police radio band. Sud
denly, the suspect makes an 
abrupt turn through the parking 
lot of a cocktail lounge . Before 
the pursuing car can com
municate the suspect's sudden 

<Lall on John D .  Owens for all Your Computer Needs I 
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 Z80 CPU, S-100 bus; double 
density drives (either single or double sided) CP/M®. 5000 series uses mini floppies, 
8000 uses maxi floppies. Hard disk and MP/M now available. 

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 43 Inventory Sale ! ! !  
Model 4320 AAK . . . . $1,085 
Model 4330 punch/ reader. 10 or 30 CPS. 
8 level, 1 "  tape . $2,595 
Limited supply of Model 45 available. 

DRIVES 
Per Sei 2998 Now Available ! ! !  . . .  $2,200 
Cabinet and power supply . $300 

Per Sci 277 . . . . . . . . . . . . . . . $1,210 
Siemens . . . . .  $395 Shugart . . . . .  $525 
MPI 851 . . . . $265 B52 . . . . . . . . $365 
Innotronics and QUME also available 

HAZEL TINE 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. 

We have no reader inquiry number. 
Call on us for product sheets. 

Dealer inquiry invited. 
Prices subject to change without notice. 

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 8 and. C . . . . . . . . . . . . . . . $780 
920 B and C . . . . . . . . . . . . . . . . . . . . $850 

IMS MEMORY 16 K static $285 
32 K static . . . $585 

64 K Dynamic with parity $950 

TEl MAINFRAMES, S-100 
12 slot . . . . . . . . . . . . . . . . . . . $500 
22 slot . . . . . . . . . . . . . . . . . . . . . . . $670 

TARBELL 
Double density controller . . . . . . . . . $420 

COOs accepted at no extra charge. 
Shipping $14 for light printers and CRTs . 

Credit cards add 4 % .  
N Y  residents add tax. 

WE EXPORT• Overseas Callers: 
• Phone 212 448-6298 

TWX 710 588 2844 
or Cable: OWENSASSOC 

We Are Known for Our Prompt and Courteous Service! 

JOHN D.  OWENS 
212 448-6283 Associates, Inc. 212 448-6298 

12 Schubert Street 
Staten Island, New York 10305 
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m o v e m e n t ,  h ow e v e r ,  i n 
terference crackles over the police 
band, drowning out all com
munications for several seconds. 
When the band finally clears, the 
police learn that they have lost 
track of the fleeing suspect. Later, 
the police investigate the cause of 
the interference on their restricted 
band and learn that one of the 
coin-operated video games in the 
cocktail lounge was the source of 
the interfering radio frequencies. 

• An airplane pilot finds himself 
caught in bad weather and is 
forced to make an "instrument" 
landing. As the pilot approaches 
the airfield, he asks his copilot to 
render a quick computation to 
better gauge their position. The 
control tower, which has the 
plane O!\ radar, warns the pilot of 
an approaching larger aircraft. 
Suddenly, before the tower's 
automatic collision-avoidance 
instructions are received, inter
ference drowns out the radio 
channel. While waiting for the 
channel to clear, the pilot nearly 
collides with a commercial airlin
er but manages to land safely. 
The FAA (Federal Aviation Ad
ministration) later conducts an 
investigation and learns that the 
electronic calculator used by the 
copilot emitted the RFI that 
caused the interference on the re
stricted aeronautical-frequency 
band. 

• A young mathematics student re
ceives a personal computer for 
his fifteenth birthday. Shortly 
thereafter his entire family begins 
to use the computer for various 
applications: the father does tax 
and financial planning for his 
insurance clients; the mother 
stores cooking recipes and ad
dresses and telephone numbers of 
friends and relatives; and the 
younger brother plays electronic 
video games. Soon, even the 
family's  h ome-security and 
energy-control systems are being 
run by the computer. Meanwhile 
a neighbor complains to an FCC 
field office that he has been ex
periencing interference each 
evening over one of his local 
television channels . The field 
office investigates and learns that 
the personal computer is the 
source of the RFI. The family is 
told to correct their computer or 
discontinue its use. Since the 



manufacturer's warranty does 
not cover RFI defects, the family 
is forced to undertake expensive 
corrective measures of their own. 

While these examples may seem a lit
tle contrived, in fact, each concerns a 
theoretical situation with which the 
FCC is concerned. 

Moreover, in every case brought to 
the FCC's attention involving RFI 
from computers, the FCC has rou
tinely decided that radiation from 
such devices is a less valuable use of 
the spectrum than the radio-commun
ication services which might be in
terfered with. Stated another way, it 
is current FCC policy for computer 
equipment manufacturers to bear the 
associated costs of their new and 
beneficial technology. 

Computing Device Interference 
Computers and other similar 

devices emit potentially harmful 
radio-frequency signals. Inside a 
computer, very rapid electrical 
signals and pulses are generated and 
used to regulate sequences of events 
and to carry out the control and logic 
functions of the computer. These 
rapid electrical pulses produce high
frequency emissions that "float" 
around inside the cabinet of the com
puter. Unless this energy is somehow 
contained or filtered, it is radiated in
to space to be picked up by radio or 
television receivers. 

Computers have been reported to 
cause harmful interference to almost 
all radio services, particularly those 
services below 200 MHz, including 
police, aeronautical, and broadcast 
services.  Several factors that have 
contributed to the recent increase in 
computer-interference complaints 
include: 

• the proliferation of digital elec
tronic equipment  in b o t h  
businesses and homes; 

• the development of higher-speed 
c o m p u t e r s ,  which  r e q u i r e  
designers t o  contend with prob
lems of radio-frequency emission 
never before experienced; 

• the increased replacement of steel 
cabinets with plastic cabinets, 
which provide little or no RFI 
shielding. 

To the extent that computing devices 
are harmful in terms of their potential 
for generating RFI, and because 

private mediation between interfering 
uses is considered highly unlikely, the 
FCC becomes the final arbiter of spec
trum interference .  

Part 15 of  the Commission's Rules 
specifically addresses these concerns 
by setting forth various technical and 
administrative specifications for all 
devices that generate or use radio
frequency energy. Computer and 
other digital devices not intended to 
radiate RFI are defined as restricted
radiation devices. Until very recently, 
however, restricted-radiation devices 
were subject to technical performance 
standards first drafted by the FCC in 

1938 . In further complication of mat
ters, under these 40-year-old rules, 
personal computers are subject to 
vastly different technical standards 
depending on whether they contain 
their own video displays or connect 
to an external television set. 

Three years ago the FCC initiated a 
rule-making procedure to modernize 
its Part 15 rules and to render them 
more workable and nondiscrimina
tory in our evolving electronic 
society . The proceeding was recently 
concluded with the adoption of new 
regulations that will affect all com
puter manufacturers. Hardest hit, 

Call on John D. Owens for all Y our Computer Needs 

We Are Known for Our Prompt and Courteous Service! 
PET COMPUTERS 
INVENTORY SALE - LIMITED QUANTITIES 
PET 2001N 32K . . . . . . . . . . . . . . . . . . . . .  $950 
DUAL DISK SYSTEM . . . . . . . . . . . . . .  $950 

COMPLETE PET BUSINESS PACKAGE 
31 fully in tegrated programs including Inventory, Sales 
summary, Accounts Receivable/payable, tax sta tements, 
general ledger, etc. etc. Prompts user. Valida tes each entry. 
Menu driven. . . . . . .  $750 

AT ARI AUTUMN SALE 

Compu ter, Model 800 . . . . . . . . . .  . 
Disk Drive, Model 810 . . . . . . . . . . .  . 
Printer, Model 820 . . . . . . . . . . . . . .  . 
Cassette, Model 410 . . . . .  , . . . . . . .  . 
Paddle Controller Pair . 

MARINCHIP SYSTEMS M9900 

LIST PRICE 

$1,080 
$ 699 
$ 599 
$ 89 
$ 19 

SALE PRICE 

$845 
$545 
$457 
$ 75 
$ 17  

Elegant 16 b i t  CPU, S-100 compatible Multi 1,1ser, multi 
processor operating system. Ex tended precision commercial 
BASIC. FORTH, MET A, PASCAL, Word Processor and 
Text Editor. Fast and powerful! 
Complete kit and software package . . . . . . . . . . . . . . . .  $550 
Assembled . . .  . . . . . . . . . . . . .  $700 
We configure complete systems with floppy or hard disk. 

HAWKEYE GRAFIX COMMUNICATIONS SOFT
WARE FOR 8080/ Z80/ CPfM® 
Enables communications with a time sharing system thru 
Modem port. Modes of opera tion: TERMINAL (your 
system acts like an intelligent terminal) ,  FILE-TO-FILE, 
LOCAL (Disk commands), Full/Half Duplex on 8" or 5"  
disks COM to COM mode does full CRC 16 error check 
and retransmits block on error. 
Binary Code . . . . . . . . . . .  $75 Source Code . . . . .  $150 

MICROANGELO . . . . . . . . . . . . . . . . . . . . . . . .  $1, 795 
High resolution graphics system. Microangelo feature 15" , 
22MHZ, green phospher screen, 72 key keyboard; includes 
complete cabling and software. From SCION. 
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QUME 
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CALIFORNIA 
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SYSTEMS 
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EDGE 
TECHNOLOGY 
INNOTRONICS 

XEROX 
DIABLO 

INTEGRAL 
DATA SYSTEMS 

CROMEMCO 
SO ROC 

MICRO PRO 
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NOVATION 
FUJITSU 
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NORTH STAR 

COMMODORE 
SCION 

MPI 
POWER ONE 

MEASUREMENT 
SYSTEMS 

AND CONTROL 
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JOHN D.  OWENS 
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however, will be the personal
computer industry. 

FCC Classification of Computing 
Devices 

In order to establish RFI standards 
that are appropriate for a given com
puter's actual harm-causing potential, 
the Commission has classified all 
computing devices under a binary 
scheme: Class A devices are defined 
as computing devices used in com
mercial environments, and Class B 
devices are defined as those used in a 
residential environment or widely 
marketed to the public. 

The basis for this dual classification 
scheme is rooted in the theory that 
Class B (consumer) devices are 
located in closer proximity to radio, 
television, and (in many cases) land
mobile radio services and thus have a 
higher potential for causing in
terference than do Class A (commer
cial) devices. Additionally, the Com
mission has reasoned that consumer 
products usually do not contain the 
technical sophistication found in 
commercial equipment, nor do they 
receive the same level of preventive 
maintenance. 

In recognition of these important 
differences, between consumer and 
commercial products, the FCC has 
imposed technical standards on con
sumer equipment that are ten times 
more stringent than those standards 
imposed on commercial equipment. 
More importantly perhaps, the Com
mission is requiring manufacturers of 
consumer devices to register their 
products with the FCC by January 1 ,  
1 981 o r  cease all marketing; no 
similar rule applies to manufacturers 
of commercial computing equipment. 

(In addition, the FCC rules further 
distinguish between Class B "personal 
computing�' devices that contain their 
own video displays and those that 
connect to a standard home television 
receiver (so-called Class I TV 
devices), with the latter being subject 
to somewhat stricter rules. Such 
dist inctions between personal
computing devices should soon disap
pear, pending the successful comple
tion of an on-going rulemaking in this 
area. )  

The Regulatory Scheme for Com
puting Equipment 

The FCC's regulatory scheme for 

Computer Hardware Professionals 
Our clients, highly successful manufacturers and OEMs of Computer Systems, Electronic Systems, and 
Peripherals, have immediate openings for Hardware Development Professionals to work on FUTURE 
SYSTEMS PROJECTS. Such projects include COMPUTER ARCHITECTURE, DATA COMMUNICf.· 
TIONS, PERIPHERAL DEVELOPMENT, and POWER SUPPLY DESIGN. Specific openings currently 
exist at Senior and Intermediate levels for: 
COMPUTER ARCHITECTS - Definition and development of Micro· Mini-<:omputer systems. 

POWER SUPPLY DESIGN ENGINEERS - Switching regulators for Off-Line Power supplies. 
Experience in High Frequency P.W.M. techniques and AC Power Distribution would be desirable. 
MICROPROCESSOR DESIGN ENGINEERS - Design/Development of state-of-the-art Microprocessor 
based systems and interfaces. Experience on any Microprocessor acceptable. 
LSI DESIGN DEVELOPMENT - Numerous positions with local systems oriented firms in LSI technology 
development. 
CPU DESIGN ENGINEERS - BSEE/BSCS and/or experience in the design of Digital Computers or 
Microprocessor systems. Requires an understanding of Software, i.e. ASSEMBLY. FORTRAN, or PL-1. 

DIGITAL LOGIC AND CIRCUIT DESIGN ENGINEERS - Logic and Circuit design plus a familiarity 
with TTL, CMOS. LSlNLSI, etc. 

ANALOG DESIGNERS - 30 to 40 megahertz Phase Lock loop experience. Experience with 80 megahertz 
power drivers and DC motors. · 
PCB DESIGNERS - With CAD experience. 

COMMUNICATIONS SYSTEMS DEVELOPERS - Experience with store and forward message swit· 
ching. Network Data Link Control. and/or PBX and EPX Systems. 

Comfensation on all positions ranges from low 20's to low 40's, based upon experience. Client companies are 
equa opportunity/affirmative action employers, provide excellent benefits, and assume all fees. 

Qualified applicants will receive IMMEDIATE RESPONSE and are invited to contact: Don Bateman, in 
strict confidence, at (617) 861·1020. Or submit current resume to him for review. For those who find it in· 
convenient to call during working hours, our office will be open until 7:30 p.m. 

Contact: Don Bateman 

Rl: Robert Kleven and Co., Inc. 
I N DUSTRIAL RELATIONS MANAGEMENT CONSULTANTS 

ThrN' Flt"t<"hf'r Avt'nut>. Lt"xington, Ma,.;,.;aC"hust>tt,.. Ol17:J 
TE'It>phunt> !617l litll · l020 

""mbf.r Ja. \!•�••rhu�r t t �  Prof••••un•l Pl•rrmf'nl  C u n � u l t • n t �  �� :-< •tttln•l t'omputrr A��oriu ..... 
IOffir .. � ."i • t ion .. idf't 
Hrpr•�•ntinl( t:qu•l Opportunil) t:mplnyH" �1 f 
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computing devices consists of both 
technical standards and adminis
trative procedures. The technical 
standards are designed to mmtmize 
the likelihood that computing devices 
will cause interference with any FCC
authorized communications services. 
Therefore, standards for radiation as 
well as conduction (ie: through a 
building's wiring) limit the amount of 
radio frequency that computing 
devices will be permitted to emanate 
during their normal operation. 

The administrative procedures 
adopted by the FCC are intended to 
ensure that manufacturers comply 
with the appropriate technical stan
dards; these procedures also apprise 
the users of each class of equipment 
of its interference potential and what 
to do in case of technical failure. 
Most important, however, are the 
compliance deadlines that manufac
turers must meet in order to continue 
(or begin) advertising and marketing 
their computing equipment. As ex
plained more fully below, the rules 
differ substantially between commer
cial and consumer equipment, with 
the latter being subject to more strin
gent requirements. 

Class Definition Distinctions 
The FCC defines a "computing 

device" to be any electronic system 
that generates timing signals or pulses 
in excess of 10,000 cycles per second 
(10 kHz) and uses digital techniques. 
This definition includes, among other 
things, digital telephone equipment 
or any device that generates radio fre
quencies for the purpose of perform
ing data-processing functions such as 
"electronic computations, operations, 
transformations, recording, filing, 
sorting,  storage,  retrieval ,  or  
transfer." The Commission notes that 
computer terminals and peripherals 
also fall within this definition but that 
other components and subassemblies 
do not. 

Class A devices are further defined 
as any computing devices that are 
marketed for use in a commercial, in
dustrial, or business environment. 
Class B devices are defined to be com
puting devices marketed for use in a 
residential environment in spite of 
their potential use in commercial en
vironments. Examples of Class B 
devices are electronic games, personal 
computers, calculators, and similar 
electronic devices marketed to the 
general public. Temporarily exempt-



THE OASIS 
RECIPE FOR UALI1Y 

H appy customers are fast 
m aking Single & Mu lt i

User OASIS recogn ized as 
the super system software. 
BUT, system software is only 
as good as the appl ica
tions i t  runs. And that's 
where OAS IS really cooks. 

Appl ication software 
developers particu larly 

like OASIS because it  
lets them blend un ique 
performance features with 
their own products-in 
other words ,  bui ld better 
software . Security features 
l ike User Accounting with 
Logon , Password and 
Privi lege Leve l ;  Fi le and 
Automatic Record Locking; 
Private , Shared and 
Publ ic Fi les. Speed and 
convenience of Keyed 
Index (ISAM) Fi les. Economy 
from Compi led Re-Entrant 
BASIC that makes mult i-user 
systems practical on as 
l i tt le as 64K memory. And 
lots more. 

Because OASIS has better 
development tools

and more of them
creat ing very sophisticated 
software is poss ib le ,  
practical ,  easier, faster. Just 
one exam ple :  BASIC that is  
an Interpreter and Compi ler  
with Debugger and 
Editor. I f  you do your  own 
development ,  you' l l  real ly 
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of features. For software 

p rofessionals, they make 
p roviding su perior products 
much more cost attractive. 

Add a l l  the ingredients II together and,  whether 
you do i t  yourself or buy it 
off the shelf, the pay-off 
is a wide selection of top
performing , top-qual ity 
appl ication software that 
does more so you do less . 

OASIS; Single or Mu lt i
User with a sizzl ing array 
of features and tools; 
almost un l im ited software 
poss ibi l i t ies (and applica
tion software for Single
User OASIS is Multi- User 
compatible); the most 
extensive documentation in 
the industry-indeed , you 
g et a lot to l ike .  And that's 
put OASIS System Software* 
among the hottest products 
on the m arket. 

D rop us a l i ne today 
for a complete , free 

Appl ication Software 
D i rectory. And see your  
OASI S  Distr ibutor, or  send 
the coupon d i rect, to get 
the p roducts you want .  Try 
us .  We bel ieve. you' l l  savor 
the OASIS recipe. 

• For Z80 based computers. 

OASIS IS AVAILABLE FOR 
SYSTEMS: Altos: Compucorp: Cromemco: 
Delta Products: Digital Group; Digital 
Microsystems: Dynabyte: Godbout: IBC: 
Index : lntersystems: North Star: Onyx: 
SO Systems: TRS 80 Mod I I :  Vector 
Graphic; Vorimex. 
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General Ledger: Mail List Pak: Order Entry/ I ��������
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AIR. AlP. G/L. 

THESE ITEMS ARE NOT AVAILABLE 
DIRECT FROM PHASE ONE SYSTEMS, 
INC. -please write for ordering instructions 
and complete, free Application Software 
Directory. II you have items you would like 
listed in the Directory, send us complete 
information.) 
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ed (pending further rulemaking by 
the FCC) from the specific Class B 
technical and administrative re
quirements are microprocessors 
utilized in transportation vehicles, 
home appliances, test equipment, and 
electronic power or control systems 
utilized in industrial plants. 

Compliance Verification 
Procedures 

Class A device manufacturers are 
required, prior to marketing, to 
verify that their devices meet the 
technical provisions set forth in the 
FCC's rules. In contrast, manufac
turers of most Class B devices on the 
market (eg: electronic video games 
and personal computers) must certify 
to the Commission that their devices 
comply. Herein lies the heavy burden 
to be shouldered by the personal 
computing industry under the FCC 
regulations. (For, if any lesson is to be 
learned from the FCC's "Part 68 Pro
gram" for certification of telephone 
devices, it is that federal regulations 
of this type are both costly and time 
consuming for manufacturers. )  

Verification (for commercial de
vices) is basically an approval pro
cedure based on the honor system, 
whereby a manufacturer tests his 
equipment to verify to the public that 
it complies with the appropriate 
technical standards. Although no 
FCC notification is imposed, marm
facturers are still required to maintain 
records of their testing procedures 
and results. 

By comparison, certification (for 
consumer devices) is an arduous 
equipment-authorization procedure 
which requires manufacturers to test 
their product for compliance and sub
mit the test information to the FCC 
along with a completed application 
(FCC Form 731), photographs, and 
fees. After the FCC reviews the 
submissions, a certification number is 
issued for the tested equipment; the 
manufacturer must affix this number 
to every model thereafter imported, 
advertised, or marketed. Any subse
quent change in the circuitry or oper
ation requires that the equipment be 
recertified to the FCC. 

Due to their high potential for 
causing RFI, the Commission has de
termined that only the following de
vices must be certified: electronic 
games, including coin-operated video 
games (but excluding handheld 
games that do not use a television 
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(1 a) RADIATION - Maximum field-strength l imits 

Class A 

Class B 

Frequency 
(M Hz) 

30 to 88 
88 to 2 1 6  
2 1 6  t o  1 000 

30 to 88 
88 to 2 1 6  
2 1 6  t o  1 000 

Distance 
(meters) 

30 
30 
30 

3 
3 
3 

Field 
Strength 

(p.V/m) 

30 
50 
70 

1 00 
1 50 
200 

(1 b) CONDUCTION - Maximum voltage levels 

Class A 

Class B 

Frequency 
(M Hz) 

0.45 to 1 .6 
1 .6 to 30 

0.45 to 30 

Maximum RF Line 
Voltage 

(p.V) 

1 000 
3000 

250 

Table 1: Radiation and conduction standards for computing devices. Table la sets 
the maximum permissible level of radiated radio-frequency emissions for both Class 
A (commercial) and Class B (consumer) devices. Table lb  does the same for con
ducted emissions impressed on the electrical-power network. 

receiver for display); personal com
puters (excluding digital clocks, desk
top calculators, and handheld calcu
lators); and peripherals and terminals 
capable of being attached to a per
sonal computer. All other Class B de
vices need merely be verified by 
m a nufac turers prior t o  their  
marketing. 

Technical Standards 
The technical standards imposed 

by the new rules are designed to pro
vide a "reasonable degree" of protec
tion for radio and television receiv
ers. Since unwanted interference from 
computing devices can result from ra
diated as well as conducted RFI, the 
standards regulate both types of em
mission. (See table 1 . )  Radiation test
ing requires manufacturers to  
measure the radio-frequency emana
tions at specified frequencies and 
distances from their equ,ipment to en
sure that certain maximum energy 
levels are not exceeded. Conduction 
testing is designed to ensure that 
equipment will not impart more than 
a maximum level of energy over a 
specified frequency range into the 
electrical-power network. [For exam
ple, this restriction will apply to 
devices that use house wiring to 
remotely control appliances . . . .  GW] 
(The actual equipment-test proce-

dures to be used by manufacturers 
are the subject of a current rule
making before the FCC .  Until final 
rules are issued, the Commission has 
approved certain conventional indus
try test procedures. )  

Together, both tests protect against 
interference frequencies as low as 450 
kHz (just below AM radio) to fre
quencies as high as 1000 MHz (above 
UHF television signals) .  As stated 
previously, the standards for Class B 
equipment are ten times more strin
gent than those for Class A. 

Labeling and User Information 
Complex rules notifying users of 

their computing devices' potential (or 
lack thereof) for interference with 
radio communications and spelling 
out corrective action to be taken are 
key aspects of the FCC's administra
tive regulations. In essence, all com
puting devices will require some type 
of labeling or warning after January 
1, 1981; however, these regulations 
will vary depending on the classifica
tion of the device as well as the 
device's mandatory-compliance date. 
All Class A equipment (unless cer
tified under the Class B standards) 
must warn users that its operation in 
a residential environment may cause 
interference for which the user will be 
held accountable. 
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Product Price 
with Manual 

OASIS Manual Only 

OPERATING SYSTEt.l 
( I ncludes: 
EXEC Language; 
File Management; 
User Accounting; 
Device Drivers; 
Print Spooler; 
General Text 
Editor: etc . ) 
S I NGLE-USER $150 $17.50 
MULTI-USER 350 1 7 .50 

BASIC COMPILER/ 
INTERPRETER/DEBUGGER 1 00 1 5.00 

RE-ENTRANT BASIC 
COMPI LEA/ INTERPRETER/ 

. DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Editor; 
Debugger) 150 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 1 5.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

(Memory Test; 
Asse mbly Language; 
Converters: Fi le 
Recovery ; Disk Tesl; 
Fi le Copy from 
other OS; etc.) 100 15.00 

COMMUN ICATIONS 
PACKAGE 

(Terminal E m u lator; 
File Send & Receive) 1 00 1 5.00 

2 ENTER OASIS -available 
from Marot. OASIS is  fast 

emerg ing as the operat ing 
system for ZSO commercial 
appl ications and serious 
programmers . Why? . . .  rap id  
formating and back-up of 
d iskettes ; eff icient d isk  ut i l i 
zat ion; excel lent l ine ed itor 
and document processor 
for file management and 
textwrit ing ;  user accounting 
with logon,  password ,  pr iv i
lege level and use account
ing; mach ine independence 
of programs, data and text 
f i les ;  seq uentia l ,  d i rect and 
keyed i ndex ( I SAM) f i les; 
interpreted and compi led 
BASIC;  COBOL-ANSI ' 7  4; 

ABS.* **  Qual ity office 
management systems
accounts receivable and 
payable ,  general ledger, 
etc.-the total interacting , 
user-oriented business 
package. Written in COBO L ;  

avai lab le with source code. 
I """ ""'" 

(All of Above) 
S I NGLE-USER 
MULTI-USER 

FILE SORT 

500 60.00 
850 60.00 

100 1 5.00 

sing le and mu lt i-user ver
s ions; and more. No wonder 
pros say 'OASIS makes 
micros run l i ke m in i s ! '  

Circle 1 1 3  o n  i nqu i ry card. 

A Law package. And 
ready soon :  complete 
medical  management, 
real estate, restaurant, 
pharmacy, management 
analysis packages, and 
others. 

Marot and its Dealers 
offer OASIS and many 
profess ional software 
products to individuals, 
OEMs and dealers . 
Licensing arrangements 
are also avai lab le. Just 
cal l  or write and start 
your  own terr if ic tr io. 

MAROT SOFTWARE SYSTEMS 
YOUR EASTERN SOURCE 

: COBOL-ANSI '74 750 35.00 

Send order to: 
Marot Software Systems, Inc. 
35 East 85th Street 
New York City, NY 10028 
Telephone (21 2)  534-5499 

NAME ______________ __ 

STREET (NO BOX # )  ____ _ 

C ITY ____________ _ 
STATE _____ Z I P  __ _ 
AMOUNT $ ___ _ 
(Attach system description: 
add $3 for shipping : 

New York residents add sales tax . )  
0 Check enc losed 0 VISA 
0 UPS C.O.D · 0 Mastercharge 
Card Number ______ _ 
Expiration Date ______ _ 
Signature _____________ _ 
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Mandatory-Compliance Dates 
With regard to the new rules' effec

tive dates, here too, the Corn
mission's regulations are complicated 
and confusing. Originally, the Corn
mission proposed a single deadline, 
July 1; 1980, after which all manufac
turers of computing devices would 
have t() comply with the appropriate 
rules or· cease marketing their equip
ment. However, it soon became ob
vious to the Commission that several 
factors made a unified effective date 
impractical; these factors include the 
apparent lack of trained personnel to 
perform the necessary tests, the large 
number of devices in production that 
would have to be tested, and the 
shortage of emission-suppression 
components. 

Upon reconsideration, therefore, 
the FCC adopted the following 
schedule of mandatory effective dates 
for compliance with its Part 15 rules 
(see table 2) :  

• Personal computers and other 
devices requiring certification 
(eg: video games, peripherals, 
and terminals) must meet the 
Class B standards by January 1, 
1981..  

• All .other computing devices 
(Classes A and B) must comply 
with the appropriate device stan
dards if first manufactured after 
October 1, 1981 . 

• If such (noncertificated) devices, 
however, are placed into produc
tion before October 1, 1981, 
compliance will not be required 
(for subsequently produced 
devices) until October 1, 1983. 

Compl iance D�te 

Any device failing to meet these 
mandatory-compliance dates cannot 
lawfully be marketed, imported, or 
advertised for sale zn the United 
States. 

Special Rules for Subassemblies 
and Peripherals 

Components and subassemblies of 
computing devices are not required to 
comply independently with the Com
mission's technical standards. In ad
dition, peripherals supplied as part of 
a computing device do not need to be 
considered separately. Nevertheless, 
because all end products must com
ply, systems vendors and integrators 
can be expected to pressure their com
ponents suppliers into indirect com
pliance with these new rules. 

On the other hand, peripherals 
marketed independently from their 
associated computing devices must 
comply directly with all technical and 
administrative standards. Peripherals 
marketed as part of any personal 
computing systems (which are in the 
Class B certified category) therefore 
must be certificated; all o ther 
peripherals (in the Class B noncer
tified and Class A categories) need 
merely be verified. In addition, 
peripherals sold separately from their 
computing systems also must be in
dividually labeled. 

Enforcement of Computing 
Device Rules 

Lest there be any question as to the 
Commission's experience or commit
ment in enforcing its interference 
regulations as they pertain to the 
mass distribution of consumer de
vices, you need only recall the regula-

Equ ipment Class 

January 1 ,  1 98 1  All Class B devices requiring certification (personal com· 
pulers, electronic video games, and peripherals and ter· 
minals capable of being attached to personal computers) 
manufactured after this date. 

October 1 ,  1 981  

October 1 ,  1 983 

All Class A devices and Class B devices not requiring cer· 
t i fication which are first placed into production after this 
date. 

· 

All Class A devices and Class B devices not requiring cer· 
tification which are manufactured after th is date, 
regardless of when f i rst placed into production. 

Any device fail ing tb meet these mandatory compliance dates cannot lawful ly be marketed, 
imported, or advertised for sale in the US. 

Table 2: Dates of mandatory compliance for computing devices. 
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Hazeltine Distributors: 
ALABAMA: Huntsville, W. A. Brown Instruments. Inc. (205) 883·8660. 
ALASKA: Anchorage, Global Communications. Inc. (907) 276·4532. 
ARIZONA: Phoenix, Data Systems Marketing (602) 265-5216: Leasametr1c 
(602) 258·1225: PLS Associates. Inc. (602) 279-1531 : Tempe, Hamilton 
Avnet Electronics (602) 275·7851 ; The PhoeniK GrOup (602) 894·9247. 
CALIFORNIA: Anaheim, Leasametric (714) 634-9525: Burlingame, Data 
Access Systems (415) 692-5711 : Carson. Data Access Systems (2131 
538-4100: Data Systems Markeling (213) 324·1 151 : Costa Mesa, Ham1l· 
ton Avnet Electtonics (714) 641 -4100: Avnet Electronics (714) 754-61 1 1 : 
Culver City, Hamilton Avnel Electronics {213) 558-2000: leasametric 
(213) 670·0461: Foster City, leasamettic (415) 574-4441: Hawthorne, 
Ham1lton Avnet Electronics (213) 970·0956: Hayward, Byte lndustnes. 
Inc. {415) 783-8272: The Phoenix Group (415) 887·2851 : Irvine, Compu· 
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Hammon Avnet Electronics (303) 779-9998. 
CONNECTICUT: West Haven, Westwood Associates (203) 932·6383. 
Southbury, J. J. Wild. Inc. (103) 164·9494. 
DELAWARE: Newark, Westwood Associates (302) 454- 1 1 1 3. 
FlORIDA: Fort lauderdale, Hamilton Avnet Electronics (305) 971 -2900: 
W. A. Brown Instruments, Inc. (305) 776-4800: Melbourne, W. A Brown 
Instruments. Inc. (305) 723-0766: Orlando, Leasametric (305) 857·3500: 
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(813) 977·0914. 
GEORGIA: Atlanta, Data Access Systems (404) 449-5435: W. A. Brown 
Instruments, Inc. (404) 455·1035: lake City, Westwood Associates (404) 
961·0712: Norcross, Hamilton Avnet Electronics (404) 448-0800: leasa· 
metric(404) 449-6123. 
HAWAII: Honolulu, David Jamison Carlyle Corporation (808) 531·5136: 
Kaneoke, Data Systems Marketing (808) 247-0934. 
IlliNOIS: Chicago, David Jalnison Carlyle Corpora!IOn (312) 475·1500: 
Elk Grove VIllage, Leasametric (312) 595-2700: Peripheral Sup
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INDIANA: Indianapolis, Hamilton Avnet Electronics 1317) 844-9333: 
South Bend, General Micro Computer (219) 277 ·4972. 
KANSAS: lenexa, North Supply Company (913) 888-9800: loonam Asso
ciates. Inc. �913) 888-2124; Overland Part, Hamilton Avnet Electronics ��1�. 888·8 00: Shawnee Mission, Inland Associates. Inc. (9t3) 362· 

KENTUCKY: Jeffersontown, loonam Associates (502) 499-8280. 
lOUISIANA: Mandeville, W. A. Brown Instruments, Inc. (504) 626-9701 . 
MARYLAND: Baltimore, Hamilton Avnet Electronics (301) 796·5000: 
Westwood Associates (301) 358·7812; Gaithersburg, leasametric (301) 
948-9700: lanham, Data Access Systems (301) 459-3377. 
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!ems (617) 769-6420: Woburn, Hamilton Avnet Electronics (617) 213-
7500: leasametric (6t7) 935·7780. 
MICHIGAN: Ann Arbor, Compumart Corporation (313) 994-3200: livonia, 
Hamilton Avnet Electronics (313) 522-4700: Troy, Data Access Systems 
(313) 589·1409. 
MINNESOTA: Burnsville, Leasametric (612) 894-6060; Edina, Hamilton 
Avnet Electronics (612) 941-3801: Mlnneapolls, loonam Associates (612) 
831 ·1616. 
MISSOURI: Earth City, Hamilton Avnet Electronics (314) 344-1200: St. 
louis, Inland Associates (314) 821-3742: Loonam Assoc1ates (314) 427-
7171. 
NEBRASKA: Omaha, Loonam Associates (402) 333-5502. 
NEW HAMPSHIRE: Merrimack, J. J. Wild, Inc. (603) 424-4717. 
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ton Avnet Electronics (609) 424-0100: Cinnaminson, Westwood Associ· 
ates (609) 829-7280: Fairfield, Hamilton Avnet Electronics (201) 575-3390: Matawan, David Jamison Carlyle Corporation (201) 946·9669: 
Mountain lakes, Data Access Systems (201) 335-3322: Palisades Part, 
Data Access Systems (201) 944·2005: Roselle, TSC Data Terminals (201) 
245-6333: Springfield, Westwood Associates (201) 376·4242: Union, 
Transnet Corporation (201) 688·7800. 
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NEW YORK: Fairport, Data Access Systems (716) 377-2080: Great Neck, 
MTI Sales Corporation (212) 896·7177: Hollis, Synchro-Sound Enter-��:�� �����i:�����io�

a
�v
a
n�i �ie����i�0s0(����

c
��=�sJ�g; ��!l lt�� 

�ri1 �r�rsi��\ri�
n
��� �

2
1 
1
lJ4���06�3���&'� o

A
;;����f��fa�e

s
s.
(
f�t.1 (���� 

448-6283: Qytel (212) 889-3888: PIHslord, J . Cameron Associates. Inc. 
(716) 386-1681 : Plaln�lew, leasametric (516) 293-5881 : Roches1er, 
Hamilton Avnet ElectroniCS (716) 475-9130; Easl Syracuse, Hamilton Av
net Electronics (315) 437-2641 : Syracuse. Leasametric (315) 455·561 1 . 
NORTH CAROLINA: Durham, W. A. Brown Instruments, Inc. (919) 683· 
1 580. 
OHIO: Clnclnnall, Interactive Information srtems (513) 761-0132: Cleve-
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!216! 229-8100: Dayton, Hamilton Avnet Electronics (513) 433-0610: 
Leasametric (513) 898.·1707. 
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947·6670. 
SOUTH CAROLINA: Columbia. W. A. Brown Instruments, Inc. (803) 798-
8070. 
TENNESSEE: Oak Ridge, W. A. Brown Instruments, Inc. (615) 482-5761 . 
TEXAS: Austin, Hamilton Avnet Electronics (512) 837·8911 : Dallas, 
Leasametric (214) 661 ·9193; Houston, CMC Marketing Corporation (713) 
995-4960: Data Access Systems {713) 682-5965: Hamilton Avnet Erec· 
Ironies (713) 780-1771 : Leasar'netric (713) 977-5990: Irving, Data Access 
Systems (214) 256-5536: Hamilton Avnet Electronics (214) 661·8204. 
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Tukwila, Data Access Systems (206) 251 ·5070 .. 
WISCONSIN: Milwaukee, Hamilton Avnet Electronics (414) 784-4510: Peripheral Support, Inc. {414) 774-1000: Waukesha, Loonam Associates 
(414) 548·9790. 



Smart shopping 
Your Hazeltine distributor has all 
the terminals 

you need. 
You can save t i me by tak i n g  a l l  your  TTY term ina l  needs to one sou rce 
-your  local H aze l t ine  d i str i b utor. R i g ht in your ne igh borhood , your  
d istri b utor offers the same q u a l ity, the  same service and the same 
com p rehens ive warranty prog ra m  that you wou l d  get by contact i n g  
H azelt i ne  d i rect ly. 

The H azelt i ne  d istributor can g ive you easy 
access to a b road selection  of Haze l t ine  
products, i nc l u d i n g  the eco n o m ica l  
Hazelt ine  1 400/1 500 series of conversat iona l  
and edit i n g  term i na ls ,  the h i g h  performance 
Modu lar  One fam i l y, and - soo n -
the new Haze l t ine  Execut ive 80rM l i n e  
of soph i st i cated smart term i nals .  
An experienced sales p rofess i o n a l ,  
your l oca l d istri butor i s  ready t o  
provide f u l l  p rod uct and app l i cat i o n  
support. 

Most i m portant, each of ou r aut l:lo
rized d istri butors has H azelti ne's f u l l  
support .  You w i l l  f i n d  that H aze l t i n e's 
ent i re f ie ld and factory organ izat ion  
supports the d i stri butor w he n  you 
need de l i very, warranty serv ice ,  or 
even j ust the answer to a q u estio n .  · 

B e  a smart shopper. Ca l l  your  near
est Hazelt i ne  d istri butor- part of o u r  
win n i n g  team f o r  the e ight ies.  

Hazelt i ne  Corporatio n ,  
Computer Term i n a l  Eq u i pment ,  
Green law n ,  NY 1 1 740. 
(51 6) 549-8800 Telex : 96-1 435 

Haze l t ine and the P u rs u it of Exce l lence 
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tory crackdown that accompanied 
the Citizens Band radio craze of a few 
years ago. There, the Commission 
revealed that it had adequate power 
over both manufacturers and retailers 
to prevent users from gaining access 
to equipment that was improperly 
engineered or tested. 

The FCC can enforce its rules 
through either civil or criminal pro
ceedings. For simple violations of any 
rules, the FCC has the power to issue 
cease-and-desist orders (ie: adminis
trative injunctions) commanding the 
violator to comply with the rules or 
possibly face severe consequences. 
The severe consequences may be in 
the form of court-ordered inju,nctions 
or, in the ca;e of willful violations, 
felony prosecutions with possible 
fines and prison terms of up to 2 
years. Needless to say, criminal sanc
tions are rarely imposed by the Corn
mission. 

The FCC is hoping, rather, for 
manufacturers and vendors to corn
ply willingly with its rules to avoid 
developing a reputation for selling 
customer equipment that results in 

· widespread interference . Should 
large-scale noncompliance result, 
however, more vigorous standards 

and more troublesome equipment-au
thorization procedures could very 
likely be adopted by the Commission 
and imposed on the entire industry. 

Conclusion 
As with any FCC rulernaking that 

involves evolutionary consumer pro
ducts, the Commission's activities to 
date may reveal only the tip of the 
iceberg. The protracted FCC proceed
ings involving telephone-equipment 
registration bear strong witness to 
this observation. New microproces
sor-based devices may create unfore
seen RFI problems not addressed in 
the new rules, changing work pat
terns will slowly blur the environ
mental distinctions between the horne 
and office, and evolving communica
tion services will continue to place 
additional demands on spectrum 
usage. Indeed, the Commission's fun
damental assumption for its classifi
cation of computing devices (ie: prox
imity to RF receivers) is already start
ing to erode as radio receivers become 
increasingly utilized in commercial 
environments for the provision of 
Teletext and direct (rooftop) broad
cast satellite services. 

With new rules come new costs-

Okidata 
Microline 80 . .  $547 

Televideo 
91 2 B .  $698 920 B .  $748 
9 1 2  c .  $698 920 c .  $748 

whether they be costs of equipment 
redesign, costs of RFI-suppression 
components, or costs of testing, label
ing, and FCC-certification delays. 

The FCC is currently in the midst 
of a rulernaking proceeding to 
develop the Part 15 equipment-testing 
procedures. Slated for possible future 
rule amendments are handheld 
calcula tors ,  horne appl iances,  
microprocessor-based transportation 
systems, and other similar devices. 
Manufacturers of these types of 
equipment, therefore, should adapt 
to the idea that the FCC represents a 
cost of doing business that cannot be 
avoided-from now on. 

Incidentally, the FCC's rules seek 
only to prevent interference between 
computing devices and (FCC
approved) communications services. 
Interference between incompatible 
devices utilized in the horne (eg: 
wireless intercoms, burglar- and fire
detection systems, wireless switches, 
etc) is probably beyond the FCC's 
jurisdiction. Thus, it will be up to the 
industry itself to resolve among its 
own members-possibly through the 
newly-formed Horne Bus Standards 
Association-these emerging in
terference issues. • 

Zenith 
Z-1 9 . . . . . . . . .  $826 
Z-89 . . . . . . .  $2,437 

� �IATARirot� I I_ 

� §  
Scotch - 5'14'' 1 0  sector  SIS 0/0 Oty. 1 0  . . .  $29 
Verbatim - 5 '14 '  1 0  sector 0/S 0/0 Oty. 1 0 . $38 
Novation - Cat . . . . . . . . . . . . . . . . . . $ 1 48 

Atari 

Texas Instruments 
· 99/4 Console . . . . . .  $698 Soroc - 10 1 20 . . . . . . . . . . . . . . . . . . $696 

Perkin Elmer - Banta m  . . . . . . . . . . .  $696 
Mattei - lntellivision . . . . . . . . . . . . . .  $238 

800 . $748 400 . $445 
99/4 Color Monitor . $350 
(when pu rc h ased w/ console . $200) �----------------------------� 

I We will try to beat any advertised prices! 

We Also Buy and Sel l Used Micro Computers & Peripherals. 
P roduct  s h i pped i n  factory cartons with  man ufactu res warranty. 
Add 2%, a m i n i m u m  o f  $5, for s h i p p i n g  and hand l i n g .  [ [ 602-954-6109 . 
2222 E. Indian School Rd. • Phoenix, Arizona 8501 6 
Prices & avai labi l i ty  su bject to change without notice. 
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"WordPro is the most sophisticated Word 
Processing Software package available for the 
Commodore Computer line. " 

Solve Your Paperwork Problem . . .  

Let Word Pro Software Do The Work 
U s i n g  standard typ ing  methods,  h u n d reds of val uable h o u rs are s pent 
eras i n g ,  revis i n g ,  and retyp i n g  lette rs and d ocu ments as you work 
towa rds a f i nal  d raft copy. The sec o n d ,  t h i r d ,  o r  fourth d rafts take j ust 
as long to type as the f i rst !  

With WordPro word p rocessi n g  software you can t ransfo rm your  
Commodore c o m p uter  i nto a "state of  the  art" word p rocess ing  
mach ine  with soph ist i cated word p rocess i n g  featu res at an affordable 
pr ice. 

There are four  vers i o n s  of Word Pro, ran g i ng from the s i m p le to the 
soph ist icated. Word Pro 1 on cassette wi l l  g ive com p uter enth usiasts a 
f u l l  ra nge of text ed i t i ng  capa b i l i t ies wi th  cassette f i le  storage. Word Pro 
2 i s  d i s k  based and a l l ows fast and easy f i l e  hand l i ng and man i pu lat ion .  
Word Pro 3 was des ig ned fo r  p rofess iona ls  and conta ins  the many 
featu res req u i red i n  a bus i ness env i ronment  such  as g l obal search and 
replace, headers,  footers, deci mal  tab u l ati o n ,  repa g i nat ion ,  merg i n g  
capab i l i t ies ,  a n d  m u c h ,  m u c h  more.  Word Pro 4 i s  o u r  best. Word Pro 4 
r u n s  on the new C o m m od o re 8032, 80-co l u m n  d isp lay computer. 
Word Pro 4 has a l l  the featu res of Word Pro 3 ,  p l u s  addi t ional featu res 
usual ly  found o n l y  on the most s o p h i st icated and expensive word 
p rocessi ng  eq u i p ment .  

WordPro i s  a new breed of word p rocessi n g  software. Powerfu l ,  
soph ist icated,  and easy  to use ,  Word  Pro  was  f ie ld-tested by d ozens of 
attorneys and  commercia l  c u stomers d u ri n g  1 979. WordPro is now 
i n sta l led and  is savi n g  i ts  owners va l uable t i m e  and  money i n  h u n d reds 
of offices nat ionwide.  

Word Pro was des ig ned with the user i n  m i n d .  Word Pro's u n ique 
"STATU S  L I N E" constant ly  i nteracts with the user  by d isp lay i ng  the  
status of the system.  Ed i t ing ,  stor i n g  documents ,  recal l i n g  letters, even 
the most soph ist icated comands ,  are acc o m p l i shed by a few, easy to 
remember ,  keystrokes. 

You may f i n d  that Word Pro a lone is reason e n o u g h  to own a com p uter. 

Word Pro can be found at m ost C o m m o d o re d ea lers worldwide.  Call us 
for  the number of the  deal e r  n earest you .  I f  you cannot locate a 
stock ing  W o rd Pro dealer  y o u  may p lace an order with Professional  
Software via check or V I SA/MasterCharge .  

Actual Photograph of WordPro on CBM Model 8032 
The many featu res of WordPro 1 - 4: 

WordPro 1 - Cassette based • Status l i n e  • Test Ed i t ing  • 
I n sert/Delete • Screen S c ro l l  Auto R epeat • Stri n g  Search • 
Erase Funct ions  • L i n k  F i iJs • M a rg i n  Contro ls  • Tab 
Fu ncti o n s  • J ust if icat ion  • Page Length 

WordPro 2 - Most Wo rd Pro 1 F u n ct ions  P l u s + D isk  Based • 
Parag raph I n dent • Cente r i n g  • Text T ra n sfer  • H yphenation 
• A p p e n d i n g  • M a rg i n  Re lease • Va r iab le  B l ocks ( Form 
Letters) • M u l t i p le C o p i es • Automatic D isk  Commands • 
C o m p lete D isk  F i le Hand l i n g  

WordPro 3 - C o m m erc ia l  D i s k  Vers ion  f o r  4 0  C o l u m n s  • 
Word Pro 2 F u n ct i o n s  P lus  + G l obal Funct ions (Search/ 
Rep lace/Co py)  • M e rg i n g  D isk  F i l e  L i n kage • 1 0  o r  1 2  Pi tch • 
Repag i n at ion  • D u p l i cate L i nes • Auto De lete Wo rd/Sen
tence/ Range • N u mer ic  Mode • U nde rf .i n i n g  • Cont in uous 
Pr i n t  • Headers/Footers • Auto Page N u m ber ing  • Pro
p o rt ional  Just i ficat ion • Forced Pag i n g  • Non-Pr int  Com
ments • B AS I C  Lang uage F i le  Com pati b i l i ty  

WordPro 4 - C o m merc ia l  D isk  Versi on fo r  80 Co lumns • 
Word P ro 3 Funct ions  P lus + D i sp l ay s  and Formats Text to 
Screen fo r  Review 

WordPro 1 - Fo r a l l  8K RAM u n its. Req u i res C2N 

Per i p h e ra l/ integ rated cassette d rive - $29.95 

WordPro 2 - For a l l  1 6 K RAM u n its wi th  40 co l u m n  
scree n .  Req u i res 2040 d isk  d rive - $99.95 

WordPro 3 - For a l l  32K RAM u n its with 40 co l u m n  

sc reen .  Req u i res 2040 d isk d ri ve - $199.95 

Word Pro 4 - For Model 8032 with  80 co l u m n  scree n .  

Req u i res 2040 o r  8050 d i s k  d r ive - $299.95 

All four versions of Word Pro are written in 6502 machine code. 

Professional Software Inc. 
1 66 Crescent Rd.,  Needham ,  MA 021 94 

{61 7) 444-5224 Circle 1 1 6  on inquiry card. 

'WordPro Dealer Inquires Invited' 
Word Pro was developed by Steve Punter of Pro-Micro Software Ltd., and is marketed exclusively by 
Professional Software Inc. 

WordPro Is a registered trademark of Professional Software Inc. CBM Is a registered trademark of 
Commodore Business Machines. 

BYTE September 1980 191 



M I N I COMPUTER SYSTEMS, Organiza. 
tion, Programming, and Applications. 
By Richard H. Eckhouse, Jr. and L. Robert 
Morris. 2nd Ed., 491 pp., illus. Updated, re
vised, and expanded, this is a book for every 
systems programmer, systems designer, 
computer scientist, and application specialist 
who wants to know more about microcomputer 
hardware, software, and design. 
787 /026 Pub Pr., $21 .95 Club Pr., $17.75 

M I C R O E L E CTR O N I CS :  D i g i t a l  a n d  
Analog Circuits a n d  Systems. By Jacob 
Millman. 801 pp., 700 illus. Exciting news for 
the thousands of engineers who want a thor· 
ough refresher and updating on today's ICs. 
Will be welcomed by both digital and analog 
electronics engineers at every level of profi· 
ciency. 
423/27X Pub. Pr., $28 . 95 Club Pr., $22.50 

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL-

APPLYING MICROPROCESSORS, New Hard· 
Ware, Software, and Applications. Edited by L. 
Anman & S. E. Scrupski 
1 91/603 Pub. Pr., 523.50 Club Pr. , $1 8 . 95 

57 P R AC T I CA L  PRO G R A M S  & G A M E S  I N  
BASIC. B y  K .  Tract on 
784/957 Pub. Pr., $10.95 Club Pr., $

·
9.30 

M I CROPROC E S S OR A R C H I T E C T U R E  A N D  
PROGRAMMING. By W. F Leahy 
784/612 Pub. Pr. , S24 .50 Club Pr., 518.50 

16 B I T  MICROPROCCESSOR ARCHITECTURE. 
By T. Dollhoff 
582003-X Pub. Pr .. 524.95 C l u b  Pr  .. $19.95 

THE BASIC COOKBOOK. By K. Traclon 
786 /615 Pub. Pr., $7.95 Club Pr., $6.75 

M I CR O P R O C E S S O R  P R O G R A M M I N G  FOR 
COMPUTER HOBBYIS-TS. by N.  Graham 
783 /56X Pub. Pr., $12.95 Club Pr., $10.95 

DISTRIBUTED MICRO/MINICOMPUTER SYS· 
TEMS. By C. We itzman 
789/622 Pub. Pr  .. $22.50 Club Pr., 518.25 

HOME COMPUTER PROGRAMS. By J. W. Trudell. 
Jr. & M. Landberg 
787 / 042 Pub. Pr., $8.95 Club Pr., $7.60 

F U N D A M E N TA L S  O F  C O M P U T E R  A L ·  
GORITHMS. by E .  Horowitz & S .  Sahni 
786/380 Pub. Pr., S22 . 95 Club Pr . . $1 8.25 

ELECTRONICS DICTIONARY. By J. Markus 
404 /313 Pub. Pr., $24.50 Club Pr., $19.50 

A U T O M AT I C  D ATA P R O C E S S I N G  
HANDBOOK. Edited by The Diebold Group. 
976 pp., 269 illus. Written by a staff of interna· 
tionally recognized authorities on ADP, this 
comprehensive handbook explains systems, 
programming and the languages, communica
tions processes, and the design and installa
tion of today's comp"'"'o 
1 68 /075 Pub Pr., $44.95 Club Pr., S31 .50 

THE Z-80 M I CROCOMPUTER HAND
BOOK. By William Barden, Jr. 304 pp., illus., 

paperbound. This book gives you the entire 
"state.of the art" in microcomputer technology 
today. Arranged in three convenient and logi
cally developed sections, the book discusses 
architecture and interface signals, then power
ful interrupt sequences of Z-80 and i nterfacing 
examples of 1/0 memory devices. 
784 / 914 Pub Pr. ,  $8.95 Club Pr., $7.60 

B I T- S L I C E  M I C R O P R O C E S S O R  DE· 
S I G N .  By John Mick and Jim Br ick . 398 pp. All 
in one place- the crucial information you 've 
been needing about the 2900 family of bit-sl ice 
microprocessor components. This remarkable 
"first" designs right before your eyes not just 
one but two comp lete 16-bit machines! 
417/814 Pub. Pr. ,  $18.50 Club Pr., $14.50 

P R I N T E D  C I R C U I T S H A N D B O O K .  
Edited by C .  F. Coombs, Jr. 2nd Ed., 634 pp., 
595 illus. Covering the subject of printed cir
cuits from the design's idea to final accep
tance, this enormously well-received work in
cludes double-sided plated boards through 
printed boards and also the major variations 
such as multi layer and flexible circuits. 
126 /089 Pub Pr., 532.50 Club Pr., 524 .50 

PRINCIPLES OF INTERACTIVE COM· 
PUTER GRAPHICS. By William M. New
man and Robert Sproull. 2nd Ed., 544 pp., 
illus. Now in a revised, updated Second Edi
tion, this is a volume that has long been THE 
standard source of information for designers! 
463/387 Pub .  Pr., $24.95 Club Pr. ,  519.95 
E L E C T R O N I CS E N G I N E E RS' HAND· 
BOOK. Editor in Chief, D. G. Fink. 2, 104 pp., 
2026 illus. Brings together in one instant
reference volume the essential principles, 
data, and design information known today on 
the components, circuits, equipment, and sys
tems of all the various specialties that make up 
modern electronics. 

2 09/804 Pub. Pr., $57.50 Club Pr., $40.50 
THE 8080A BUGBOOK: Mi crocomput· 
er I nterfacing and Programming. By 
Peter R. Rony, David G. Larsen, and Jonathan 
A. Titus. 4_16 pp., with figures, charts, and 
tables, paperbound. Gives you the basic con
cepts of microcomputer interfacing and the 
associated micr.ocomputer 1 /0 programming 
to develop your own interfaces. For the 8080 
user, this book will be invaluable. 
783 /845 Pub Pr., $9.95 Club Pr., $8.45 
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COMPUTER DICTIONARY AND HAND· 
BOOK. By Charles and Rober I Sippi. 624 pp, 
illus. This handy reference/guide defines and 
explains a wi de range of computer proce
dures. products.  problems. and appl icat ion s.  
Appendixes provide a "stale-of-the a rt " guide 
to essential computer concepts . 
582079-X Pub. Pr., $29.95 Club Pr. , $24.95 
ELECTRON I C  G A M E S ,  Des i g n ,  P�o
gramming and ·Troubleshooting. "By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 

illus. Information you need to design, program, 
and troubleshoot electronic games is right 
here in this widely popular hands-on guide. 
087/210 - Pub. Pr., S21.50 Club Pr .. $1 6 . 50 

MEMORY DESIGN: Microcomputers to 
M a i n f r a m e s  E d i t e d  b y  LA U R E N C E  
ALTMAN. 792 pp., illus. ,  8V2 x 1 1  format Keep 
"up" with memory chips throu9h this collec
tion of key articles from Electromcs magazine. 
Data, diagrams, and discussions put all the 
technology to work for you in one authoritative 
book-a volume so up to date it's a pleasure 
to use. 
191/549 Pub. Pr. , S22.50 Club Pr. , $1 7 . 95 

PROGRAMMING LANGUAGES. By Allen 
B. Tucker, Jr. 439 pp., illus. Gives you not only 
the principles of design but the applications of 
six major programming languages. Shows you 
their strengths and weaknesses in solving var
ious representative "benchmark" problems. 
6 54/1 58 Pub.  Pr., $23 .95 Club Pr., $1 6.95 

M I CROCOMPUTERS/ 
M I CROPROCESSORS 
Hardware, Software, and 
Applications. By John L. Hilburn and Paul 
N .  Julich. 372 pp., illus. Expressly created for 
people involved in  the design, use, or mainte· 
nance of  d ig i ta l  systems u si ng micro
computers. The authors describe the theory 
and workings behind microprocessor architec
ture, read-only memory ( ROM),  random
access memory (RAM), and input/output in
terfacing methods. 
771 /449 Pub Pr., $22.50 Club Pr., $16.50 

LOGIC DESIGNER'S MANUAL. By John 
D. Lenk. 504 pp., illus. Written for logic IC 
users rather than for. designers of logic ICs, 
this book uses time-tested existing commer
cial logic ICs to solve all design and application 
problems. 
784 /671 Pub Pr., $18.95 Club Pr., $15.75 

HOW TO DESIGN AND BUILD YOUR 
OWN CUSTOM TV GAMES. By David L. 
Heiserman. 544 pp., i/lus. Shows you how to 
create and build TV games from scratch and 
modify the ones you already have . 
786 /585 Pub Pr., $14.95 Club Pr., $11 . 9 5  

M I C ROPROCESSOR 
APPLICATIONS MANUAL. By Motorola 
Semiconductor Products, Inc. 720 pp. ,  illus.,  
8V2 x 11 format. With nuts-and-bolts practical
ity, this manual by the Motorola people (who 
should know) gives you detailed applications 
information on microprocessors and assumes 
no prior knowledge on your part about MPUs. 
435 /278 Pub Pr., $38.00 Club Pr., $26.50 

PERSONAL C O M P UT I N G :  Hardware 
and S o f t w a r e B a s i c s  ELECTRON I C  
BOOK SERIES. 224 pp., 175 i/lus., outsized 
8V2 x 1 1  format Gives you comprehensive 
guidance to the present state of the art in per
sonal computers- an overall survey of the 
technology, and methods available to perform 
various tasks, facts about the work others are 
doing - and just how they are doing it . 
191/514 Pub.  Pr., S1 9 . 50 Club Pr., S1 5.50 

ENCYCLOPEDIA OF COMPUTER SCI
ENCE. Edited by Anthony Ralston and C. L. 
Meek. 7, 500 pp., 60 illus., 100 charts, 7 x 10 
format. This first and only in-depth coverage of 
the entire field of computer science in a single 
volume i s  comprehensive and completely up 
to date. 
769 / 01 X  Pub Pr., $60.00 Club Pr., $39.95 

A N A L O G  S Y S T E M S  F O R  M I C R O ·  
PROCESSORS A N D  M I N I COMPUTERS. 
By Patrick H. Garrett. 248 pp., illus. Explores 
all possibilities for analog systems in one ap
plications oriented volume-with many spe
cific examples. 
786 /496 Pub Pr., $1 8 . 95 Club Pr., $14.95 
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Relocating Assemblers 
and Linking Loaders 
Ottmar E Bochardt, 4560 Decarie #301, Montreal PQ H3X 2H6, 
Canada 

Relocating assemblers and linking loaders are two 
pieces of assembly-language-oriented software that are 
probably unfamiliar to the average computer enthusiast .  
As a matter of  fact, the very words relocating and linldng 
(especially the latter) sometimes conjure up ideas of some 
vague, unspecified process. In reality, though, relocating 
assemblers and linking loaders are companion pieces of 
software that are easy to understand . The purposes of 
this Technical Forum are to:  

• explain the relocating and linking processes; 
• compare the two major linking methods; 
• demonstrate how the assembly process is 

made slightly more complicated by relocating 
and linking; 

• comment on the microprocessor-software 
standard proposed by Formaniak and Leitch . 

My machine-language examples are all based on the 
MOS Technology 6502 processor. The Technical Forum 
"A Proposed Microprocessor Software Standard" by 
Peter Formaniak and David Leitch appeared on page 34 
of the July 1977 BYTE. 

Relocating and Linking Process 
A relocating assembler is one which assumes that your 

program will be stored beginning at location zero in 
memory. In addi tion to object-module records that  give 
the assembled machine-language code, the relocating 
assembler also generates extra information in relocation 
records to indicate which parts of the object module must 
be changed if the code is loaded beginning at some loca
tion other than zero. 

A relocating loader, then, need only be slightly more 
intelligent than an ordinary (or absolute) loader. It must 
be able to: 

• separate the input stream into individual 
object modules; 

• assign a relocation address to each module; 

WHY CAN'T 
MICROPOLIS DO 

THINGS LIKE 
EVERYONE ELSE? 
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Listing 1 :  Example output from a relocating assembler. The code followed by tlze symbol R indicates a relative address, one that will 
be changed if this code is relocated to any starting location other than hexadecimal 0000. The code followed bJ( the symbol G or G '  
indicates an external address, one that will have a known value only when this module is linked with other modules of code. 

Hexadecimal Hexadecimal Instruction 
Address Code Label Mnemonic Operand Commentary 

OOOOR 
OOOOR 
OOOOR 
OOOOR 
OOOOR 
OOOOR 

0040R 
0041 R  

004DR 
004FR 
0052R 
0055R 

0070R 

009CR 
0000 
0 1 00 
0 1 00 
OOOOR 

C3 70 OOR 
A2 00 

CA 
D4 00 0 1  

A O  OOG' 
BD OC OOG 
20 00 OOG 
4C 40 OOR 

l E  

60 

00 03 07 

.ENTRY 

.EXTRN 

.EXTRN 

.EXTRN 
SUB ! LDA 

LDX 

LOOP DEX 
STA 

LDY 
LDA 
JSR 
IMP 

COUNT .BYTE 

RTS 
.ASECT 
• = $ 1 00 

DATA .BYTE 
. END 

To be honest, we cou l d .  B ut o u r  customers 
have come to expect a lot more from us. 

They've come to a p p reciate our desire to 
innovate, to i m p rove u pon, to b laze new tra i ls 
i n  floppy disk technology. That's how we got 
our reputation as the industry's u n d isputed tech
nolog ica l leader. 

96 TPI is nothing new for us. 
Consider the cu rrent hubbub a bout " n ew" 

96 TPI d isk drives. You should know that what may 
be new to our competition i s  anyth i n g  but new 
to US. 

After a l l ,  we broug ht the 1 00 TPI M ega Floppy™ 
disk drive to the marketpl ace more than two yea rs 
ago. And we've del ivered more than 50,000 drives 
a l ready. 

To us, a 96 TPI drive is no big dea l .  So for the 
customer who's looking for a double  track drive 
offering com pati b i l ity with 48 TPI  d rives, M icropol i s  
can del iver. 

Think of us as double headquarters. 
We should a lso mention that our  double track 

disk drives g ive you a l l  the storage capacity of a n  
8-inch floppy i n  t h e  body o f  a 5% - i n c h  floppy. And 
with our double head vers ion,  you get u p  to 1 .2 
megabytes. That's more tha n  ten ti mes the capacity 
of other 5% - inch flopp ies. 

But our i n novations don't stop there. Over the 
yea rs, many of our ideas have gone on to become 

SUB ! declare SUB! to be an internal symbol 
SUB2 
COMMON ! 
VALOOl 
COUNT 
#0 

DATA 

#VALOOl 
COMMON ! + 12 ,X 
SUB2 
LOOP 

$ 1 E  

0,3,7 
SUB ! 

deposit some absolute code 

i ndustry stan d a rd .  And m a ny more wi l l .  
Things l i ke sta i n less steel,  precis ion-ground 

lead screws instea d  of cheaper, l ess rel ia b l e  plastic 
positioners. 

We a lso developed a spec ia l  d isk centering 
mechan ism that is the most accurate in the industry. 

And who do you th i n k  successfu l ly ada pted 
G roup Code Record ing technology to the floppy 
disk drive i ndustry? None other tha n  M icropol is .  

Remarka ble as our  tec h n ica l ach ievements 
may be, some people sti l l  wonder how we got 
to be number two so ra p i d ly in such a fiercely 

,..ra ,., ....,.,,, 

com petitive business . 
O bviously, we d id  

i t  by desig n .  

MICRO POLIS™ 
Where the 5114-inch OEM drive grew up. 

M1crcpol's Corporation. 21 329 Nordl1off Street. Chatsworth. CA 91 311 For 
tl1e telepl1one number of your nea rest OEM rep, ca l l  1 21 3 1 709 ·3 300 
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Programming Guides. 
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500 CHECKS ONLY $29.95 
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Name ______________________________ __ 
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• load each object module in correct relation 
to the new beginning address; 

• read the relocation records to determine 
which memory locations must be changed to 
point to correct locations within the relocated 
code. 

The example given in listing 1, which is source code to be 
processed by a hypothetical relocating assembler, will 
help illustrate these functions . 

Suppose that the object module is to be loaded at hexa
decimal location 0500. The effect of changing the load 
point of each object module by adding the relocation 
address shows that all relative addresses ( those marked 
by an R in column 5 of the address) are offset by the 
amount hexadecimal 500; ie : hexadecimal SOO is added to 
each of these addresses. 

Certain addresses within a portion of code are referred 
to in the code itself. If the code is moved (or relocated) to 
a different location, all references to these addresses 
(which are called relative addresses ) must be changed so 
as to point to the correct location within the newly 
relocated code . Specifically, if the relocatable machine 
code is written to begin at memory location 0000, all 
references to a relative address must be replaced by the 
sum of the original address plus the relocation offset 
(which is equal to the beginning address of the code in its 
new location). 

An example of this is the JMP LOOP instruction at 
hexadecimal location 005S in listing 1 .  When the code is 
written to begin at hexadecimal location 0000, the label 
LOOP refers to memory location 0040. However, when 
this code is relocated to location OSOO, LOOP becomes 
location OS40, and the JMP LOOP instruction now at 
055S is 4C 40 OS (4C is the JMP op code, and 40 OS is the 
address OS40, as stored in the computer, low byte first) .  
In the example of listing 1, all  data flagged with an R will 
be incremented by OSOO. 

(Note, however, that a relative address is not to be 
confused with assembly-language relative addressing. 
The latter refers to a mode of addressing available in the 
instruction sets of most microprocessors, where the byte 
being addressed is specified by how far away that byte is 
from the beginning of the next instruction. A relative ad
dressing displacement byte is usually limited to a signed, 
one-byte quantity. A relative address, as part of a 
relocatable object module, is a two-byte address (for all 
8-bit microcomputers) that must be changed when the 
module is relocated to another beginning address . )  

An absolute address i s  a n  address that is not modified 
during the relocation process because it refers to a por
tion of memory outside the area being relocated . In our 
example of listing 1, the three bytes at 0100 are 
designated as being absolute (because they follow the 
.ASECT or absolute section pseudo-oper�tion) .  When 
this section of code is relocated to hexadecimal OSOO, the 
data bytes will still be at 0100. Thus, the reference to 
OAT A (in the ST A OAT A line) still points to location · 
0100. This is because the data at 0100 has not been 
relocated . 

Often assembly-language modules are wri tten 
separately and are meant to be combined at  a later time . 
In many cases, these modules reference each other. A 
label used in one program but defined in another is called 
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an external symbol.  When the modules are combined into 
one program, not only must they be relocated to separate 
memory areas, but they must also be linked; ie : the 
relocated values of each of the external symbols must be 
known by all of the modules. This means that the exter
nal symbols must be declared as such within the 
assembly-language source file .  

In the sample program of listing 1 ,  the purpose of the 
.ENTRY pseudo-operation is to declare that the value of 
the label SUB 1 (ie: the address of the routine's entry 
poin t) is to be made available to other assembly modules. 
The character string "SUB1" and its value will be in
cluded in the object module, as part of an in ternal symbol 
record . 

The next three sta tements indicate that the symbols 
SUB2, COMMON1, arid V AL001 are referenced but not 
defined by this module ( they will be defined later, when 
the modules are linked) .  These external symbols must be 
defined as internal symbols by exactly one of the 
assembly modules present at linking time . All listing lines 
flagged with a G or G' have an associated entry in an 
external symbol record, which includes the label name 
and a pointer to the label's use within the module . For 
example, the load module used with the module in listing 
1 will have an external symbol record that associates the 
symbol "SUB2" with the address 0053R . 

Implementing the Link Process 
As an example, let us look at the format of object 

modules (ie : the machine-language module created by 
assembling a source module) resulting from the Mostek 
SDB-80 assembler. (A description of this standard is 
given by Formaniak and Leitch. See references . )  

For each external symbol found, only one object record 

Hexadecimal 
Address 

* 
OOOOR 
OOOOR 

002 1 R  

003AR 

004ER 

006FR 

Hexadecimal 
Code 

20 FFFF  

t 
20 00 22 

t 
20 00 3B 

Instruction 
Mnemonic 

* 

. ENTRY 

.EXTRN 

JSR 

JSR 

JSR 

.END 

is produced. All references to a given symbol are linked 
together with the external-symbol record containing the 
address of the head of the list and the last entry in the list 
containing the hexadecimal value FFFF . (See figure 1 . )  In 
other words, when the SDB-80 assembler encounters an 
external reference, it uses that  two-byte memory location 
to indicate to the loader where to find the previous 
reference to that  symbol . 

In terms of object-file size, this is probably the most 
efficient way to store linkage information, because it 
guarantees that only . one external-symbol record per 
symbol will be used, regardless of how many times the 
symbol is referenced. It follows that, since the number of 
records being processed is smaller because of the link pro
cess, the time taken to link a series of object files will be 
minimized . 

In the case of assembler source code (especially when 
written for a 6502 or similar processor), this linkage 
technique has several drawbacks. First of all, there is no 
provision for handling single-byte values, because two 
bytes of memory are required within the object code for 
the pointers. This is a serious deficiency for machines like 
th'

e MOS Technology 6502 and the Motorola 6800, 
because these processors allow heavy use of page-zero 
addressing; in this manner the user can specify an address 
with one byte. Also, it is convenient to define small
valued parameters externally (such as VAL001 in listing 
1) for use in two-byte instructions; the Mostek and other 
assemblers do not allow this. 

Another point :  it  is impossible to specify an external 
symbol as having an absolute address. This is due to the 
fact that the internal symbols (symbols that have an 
address equated with them, such as SUB1 and LOOP in 
listing 1) do not contain a flag to indicate whether the 

Operand Commentary 

* 
SUB2 
XTR1 this is external symbol 

XTR 1  first reference (end of chain) 

XTR1  backwards pointer to  0022 

XTR1 backwards pointer to 0038 

SUB2 

Figure 1: Keeping track of extemal symbol use with a linked list. When the source file of an assembly-language module (consisting of 
the columns marked with im asterisk) is assembled into an object module of machine-language bytes, an external symbol record is 
created which points to the last place that the symbol is used (ie: the last memory location that must be filled with the address of the 
symbol, once that address is known-after linking) . Within the data records that contain the object code for the routine, each 
reference of the extemal symbol points to the address of the previous reference, with a value of hexadecimal FFFF terminating the 
chain; this is shown by the arrows in the second column. 

198 September 1980 © BYTE Publications Inc 



16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re-record on other media. At 8000 baud, 
FASTLOAD is faster than disk for short 
programs. FASTLOAD reads tapes at the 
fast-forward speed of the CTR-41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 

FASTLOAD connects to the 40 pin 1/0 or 
to the Expansion box. The control program 
does not use computer memory because 
it is in a built-in PROM. Other valuable 
features are keyboard debounce program, 
autom atic key repeat routine and key
beep via cassette speaker. Price is $188.00 
for FASTLOAD and $95.00 for the modi
fied CTR-41 recorder. 

Personal Micro Computers Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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Listing 2: Use of a separate page-zero assembly module. Use of a module like this on computers that have a set of special page-zero ad
dresses allows page-zero addresses (such as XNOW) and system parameters (such as XMAX) to be defined in a centra/ location. 

Hexadecimal 
Address 

OOOOR 
0000 
OOOF 

001 0  
001 1  
001 2  

OOOOR 
OOOOR 

Hexadecimal 
Code 

00 AO 
00 oc 

Label 

XNOW 
YNOW 
XVEL 

XMAX 
XV MAX 

Instruction 
Mnenomlc 

.NLIST 
.ASECT 

* = 1 5  

common variables 

* = * + 1 
* + 1 
* + 1 

simulator parameters 

EQU 
EQU 

.CSECT 
.LIST 

Operand 

160 
1 2  

Commentary 

turn off the listing 
enter absolute mode 

current horizontal position 
current vertical position 
horizontal velocity 

maximum horizontal location 
maximum horizontal velocity 

re-enter relative mode 
turn the listing back on 

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
historically 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 touch with every other compatible · 
terminal or computer: If you can telephone 
the site, you can send and receive data. 

Bell 103 1 1 13 compatible, the originate
mode A 242 features quartz crystal control, 
RS 232 or TTY terminal interface, and 
operational speeds up to 450 bps. At just 
$185-about half the original price-it'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, 10-day money-back guarantee:+' 

Call toll-free for details: 
(800) 538-9721. 

California residents call: 
(408) 263-8520. 

* Details on request. Prices subject to change without notice. 
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If you just bought 
another printer, boy are you gonna be sorry. 

The Epson MX-80. It's not just another worked
over rehash of last year's model. It's our top-of
the-line 80-column printer. It' s new . From the 
ground u p .  A n d  i t ' s  the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo .  
Don't  take o u r  word for i t ,  though . Compare. 
There simply isn't a better value in an 80-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-80 sports the 
world' s  fir st  disposable print head . After i t 's  
printed about 50 million characters, you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at
tached to the end of your arm. 

N ow that's r.evolutionary, 
but that's only the beginning. 
The MX-80 also prints bidirec
tionally at 80 CPS with a logi
cal seeking function to mini
mize p rint head travel time 

The world's first disposable print  
head. It has a life expectanClJ of over 50 
million characters, yet i t 's so simple, 
you can change it  with one hand. And it 
costs less than - repeat less than -$30. 

and maximize throughput .  It prints 96 A S CII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix . And it provides a user
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts. 

We spent three long years d eveloping the 
MX-80 as the first of a revolutionary series of 
Epson MX Printers . We employed the most ad
vanced automatic a s s e mbly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive . . It's a printer that 
could only come from the world's largest man
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-80, we 

----=:; are. Not only does it do things 

:::=::::; some of the world's most ex� pensive printers can't do, it'll 
do them for you for less than 
$650. That's right. Under $650. 

And if that isn't revolution
ary, we don't know what is .  

· EPSON 
EPSON AMERICA , INC. 

23844 Hawthorne Boulevard, Torrance, California 90505, Telephone (213) 378-2220 
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defined symbol is relative or absolute. This could be 
changed by adding a flag byte to the internal-symbol 
record or by splitting the external-symbol record into two 
types : one for relocatable external symbols, the other for 
absolute-valued external symbols. 

Also notice that code cannot be placed in absolute 
locations , because there is only one kind of data record 
and it is subject to relocation. 

In all fairness, I would like to point out that there is a 
way around most of the problems mentioned above. A 
separate page-zero assembly module could be created fo 
define both the addresses of all page-zero locations, 
which would probably have to be done anyway, and the 
values of all parameters that the system designer might 
want to change. This idea is demonstrated by the exam
ple given in lis ting 2 .  

Any good assembler should have some sort of  copy 
command that instructs it to accept in-line source text 
from a separate file; this could be used to easily include a 
zero-page module like listing 2 wherever it is needed. A 
less convenient alternative would be to always prefix the 
page-zero module to the assembler input stream. This 
method of information binding (ie: giving a symbol its 
final value; see references, Elson) has the advantage of 
forcing the designer to define all assembly variables cen
trally, rather than having them scattered throughout the 
source code. Unfortunately, a major redefinition of the 
page-zero module would require reassembly of all 
associated programs. Also, the additional l/0 (in
put/output) for the page-zero module could prove to be 
time- and resource-consuming on limited systems. 

I have one more criticism about the proposed standard : 
it does not allow external variables to be referenced in an 
operand-arithmetic expression. This can be a strong 
drawback when referring to many fixed-data structures. 
Consider the following external declaration, written in 
FORTRAN: 

COMMON I STATUS I XNOW, YNOW, XVEL . . .  I 

An external declaration in any compiled language will 
take this form. Quite obviously, it should be possible to 
directly address any one of the variables in the common 
block. However, only the value of STATUS (the begin
ning address of the common block) is available using the 
proposed Mostek standard; the instruction would be 
.EXTRN STATUS .  This means that a reference to XVEL, 
for example, could be done only through an address com
putation (ie: its address is equal to that of STATUS plus a 
certain number of bytes) .  Needless to say, the result is a 
waste of machine time, memory, and perhaps micropro
cessor facilities (eg : an index register) .  This problem 
directly affects the assembler programmer, since his 
coding style is interfered with . 

The most practical alternative would be to allow off,
sets in external references. The offset could then be stored 
in the target location, to be adjusted at link time (the 
method shown in the program of listing 2) .  This will 
necessitate one entry in an external symbol record for 
each reference to that symbol in a source program.  The 
result is, of course, increased object-module size and in
creased time taken to link or load a given set of modules. 
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It is possible to decrease both program size and execution 
time by separating the linking loader into a linker pro
gram (which links together a set of object modules, 
creating one file of fully defined machine code) and a 
simpler loader program (which loads the already linked 
machine code) .  

Relocating Assemblers 
To an absolute assembler, all variable names are alike; 

ie : each represents a known value . On the other hand, a 
relocating assembler must be able to distinguish between 
three types of entries in i ts symbol table: 

• absolute symbols 
• relative symbols 
• external symbols 

When a relocating assembler encounters an arithmetic 
expression containing more than one symbol, it must 
determine several things: whether the expression is valid 
or not; and if it is valid, what its value is and whether an 
external or a relocation record (if any) need be written. 
Also, the use of arithmetic operators is limited by the 
combination of symbols being worked upon. For exam
ple, REL + EXT is valid if an external record is generated 
for the resulting sum; REL - REL is always valid; but REL 
- EXT is always invalid. (REL and EXT refer to a rela tive 
and an external symbol, respectively . )  The actual rules 
for combination of symbols are more complicated and 
must be taken into account when designing a linking 
assembler. 

An additional difference is that a relocating assembler 
must be able to recognize specialized directives. The ones 
that I have used in this article are : 

.ASECT 

. CSECT 
.ENTRY 
.EXTRN 

enter absolute mode 
enter relative mode 
define a list of internal symbols 
define a list of external symbols 

In addition to these, there should be a directive to ex
plicitly declare a one-byte external symbol, so that the 
assembler will know whether or not to generate a short 
(page-zero) form of an ambiguous instruction. As 
previously noted, this is most relevant to 6502- and 
6800-type processors. 

As shown in the previous section, a relocating 
assembler need be only slightly mor� complex than an 
absolute assembler, and allows the use of modular soft
ware-generation techniques. Unless the system being 
developed is extremely small (eg: 512 bytes or less), its 
advantages easily outweigh its drawbacks . • 
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INTE�TEC 
D/\T/\ 
SYS"EMS 

64K 
O N LY 

$2995 
32K $2795 

More than an intelligent termmal, the outperforms many other 
systems costing three to live times as much. Endowed with a hefty amount of 
available software (BASIC. FORTRAN. COBOL). the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger. Accounts 
Receivable. Payroll, Inventory or Word Processing . . . the SuperBrain handles 
all of them with ease FEATURES INCLUDE: 
• 2 dual-density m i n ifloppies w1th 360K bytes of disk storage • A CP/M 01sk 
Operati ng System with a high-powered text ed1tor. assembler and <l ebugger. 

Model QD SUPER BRAIN HARD DISKS 
1 0  Megabyte I 

/}< complete sell-contained computer system with APPLESOFT floating point 
BASIC in ROM, full ASC I I  keyboard in a light weight molded carrying case. 

Features I nclude: 
• auto-start R O M  • Hi-Res graphics a n d  1 5  color video output. • Expandable to 48K. 

Supertalker . 
Oisk . 
Add-on Disk . . .  
Pascal Card . .  
Business Software . 
Monitor . 
Printer Card . 

. . $279 
. .  . .  595 

495 
495 
625 
159 
180 

Micromodem . 
Superterm (24 x 80) . .  
Speechlab . 
Communication Card . 
Modem . 
Graphics Printer . 
Graphics Tablet . 

. . .  $379 
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225 
200 

. . .  595 
795 
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IS F INALLY H ERE 1 28K RAM!!  

FOR BEST 
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SUPPORT SEE 

IT AT THE 
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FACTORY 

NEW BO 
COLUMN 

• 80 column by 25 l i ne  d isplay 
• 12" CRT 
• New screen editor 
• Split screen processing 
• Super fast string handl ing 
• 15  addit ional basic commands 
• Supports relat ive record processing 

Model 801 6 Model 8032 
1 6K memory 32K memory 

$ 1 495
AND

$ 1 795 

NEW 8050 DUAL D ISK  
1 mi l l ion bytes on-l ine storage 
and DOS 2.0 o perat ing  system 
• Supports relalive record (Random Access) 

only $ 1 695 

Serial Interlace 

$ 1 895 
List $ 2500 

CENTRON ICS 700-9 
$ 1  2 95 List $1 895 
• 60 cps • Up to 1 5" paper width 
• Tractor Feed • Parallel Interface 
for Apple & TRS-80 • 2 channel 
vertical forms! • Top of Form! 

CENTRON I CS(Letter qua l ity,
,_. 

__ ..;;,.�.;.:,��.......:.......;;.��r;= 
737 Serial $995 
737 Parallel $965 

CENTRONICS 
730 Serial $775 
730 Parallel $745 

XEROX 1 7 3 0  
Letter Qua l i ty P ri nter 

L ist $2755 S pecial  $2495 
• 4 0  Cps 90 Day On Site Warranty 
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• Fewer moving parts 
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• M egabyte storage AND FLEXIBILITY . . .  
• 64K RAM 

- -

--
• Total ly expandable • H ard D isk  • S even languages 

to H ard D 1sk  (29 M B) 
and M u l t i -User • M P/M • N EECO sy

.
stem support 

• F u l l  Word P rocess m g  

$5990 
• "ALTOS Computers offer you System 

Flexibil ity and Reliabil ity" 
CONTACT NEECO FOR ADDITIONAL INFORMA TION ON 

HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos co m puters ran ge i n  pr ice from less than $3000 to over $ 1 4, 000. A ltos Computer Systems' capab i l i t ies 

range from s ing le  d isk-s ing le  user to 29 M egabytes-M u lt i-User. 

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by M I CROAM E R I CA 

32K RAM $2795 
64K RAM $2995 
FORTRAN $ 4 50 
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• CP/M operat i n g  System wi th  M BAS I C5 and 
other i nterp reters/compi lers avai lable. 

• 32K or 64K RAM models ava i lab le. 

• 2 1/0 Ports - one f u l ly enabled RS232 
port for com m u n i cations. Other 

'
port for 

RS232 serial  p r i nter output. 

• Too many software packages are now 
ava i lab le to l ist them here. 
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CBM 

4008N 
4016N 
4016B 
4032N 
4032B 
8016 
8032 
2023 
2022 

NEE CO 
"Your complete source 

for all CBM Hardware 
and Software Products" 

PROUDLY AN NOU NCES OU R 
N EW ON E YEAR WAR RANTY 
ON ALL CBM COMPUTERS ! 
"Al l  CBM Compu ters p u rchased between J u n e  1 5 th and Sept. 1 5th 
will  automaticall  carr a full  one ear N EECO warrant " 

The 8032 CBM Computer i s  now ava i l a b l e !  C B M™ 8000 SER I ES BUSI NESS COM PUTERS (: commodore 

PRODUCT DESCRIPTION 

BK RAM-Graphics Keyboard-40 col. 
1 6KN RAM-G raphlcs Keyboard-40 col. 
1 6K RAM-Business Keyboard-40 col. 
32K RAM-Graphics Keyboard-40 col. 
32K RAM-Business Keyboard-40 col. 
1 6K RAM-BO Col.-4.1 0/S 
32K RAM-80 Col.-4.1 0/S 
Friction Feed Printer 
Tractor Feed Printer 

• • • 

PRICE 

$ 795.00 
$ 995.00 
$ 995.00 
$1 295.00 
$1 295.00 
$1 495.00 • 
$1 795.00 
$ 695.00 
$ 795.00 

: 

NOTE: 

The new Commodore 8000 series com puters offer a wide screen 
d isplay to s how you up to SO-ch a racter l i n es of i nformation.  Text 
edit ing and report fo rmatt i n g  are faster and easier with the new 
wide-screen d isplay.  The 8000 series also p rovi des a resident 
O perat i n g  System with expanded fu nctional capabi l it ies. You 
can use B A S I C  on t h e  8000 computers in both interactive and 
p ro g ram modes, with expanded commands and fu nctions for 
arit h m etic,  ed it ing,  and d i s k  f i l e  m anagement. The CBM 8000 
series com puters a re i d e a l l y  su ited for  the computing needs of 
the busi ness marketplace. 

C B M ™  8050 DUAL DRIVE FLOPPY DISK 
T h e  C B M  8050 D u a l  D rive F loppy D i s k  is  a n  e n h anced vers ion of 
the i ntel l igent C B M  2040 D i s k  D rive.  T h e  C B M  8050 has a l l  of the 
features of the C B M  2040, and provides m o re powerf u l  software 
capabi l it ies, as wel l  as nearly one m egabyte of o n l i n e  storage 
capacity. T h e  C B M  8050 s u p p l i es relative record f i l es and 
automatic d iskette i n i t ia l izat ion. It can copy a l l  the f i l es from one 
d iskette to another w i t h o u t  copyi n g  u n u sed space. T h e  C B M  
8050 a l s o  offers i m proved erro r  recovery and the a b i l ity to 
append to sequential  f i l es. 
HARDWARE SPECIFICATIO N S  F I RMWARE 
Dual Drives 
Two microprocessors 
974K Bytes storage on two 

5.25" diskettes (single sided} 
Tracks 70 
Sectors 1 7-21 
Soft sector format 
I EEE-488 i nterface 
Combination power (green} and 

error (red} indicator l ights 
Drive Activity indicator l i g hts 
D isk Operating System Firmware 

( 1 2 K  ROM} 
Disk Buffer (4K RAM} 

CBM 

DOS version 2.1  
Sequential f i le manipulation 
Sequential user f i les 
Relative record files 
Append to sequential f i les 
I mproved error recovery 
Automatic diskette in itial ization 
Automatic directory search 
Command parser for syntax 

validation 
Prog ram load and save 

All current CBM 
production 
computers/disks 
now contain 
operating system 
4.1/DOS 2.1 

2040 Dual Floppy-343K-DOS 1 .0 $1 295.00 
4040 Dual Floppy-343K-DOS 2.0 $1 295.00 
8050 Dual Floppy-974K-DOS 2.0 $1695.00 * 
C2N Cassette , External Cassette Drive ' $ 95.00 
CBM to I EEE

. 
CBM to 1 st IEEE Peripheral $ 39.95 

IEEE to IEEE CBM. to 2nd I EEE Peripheral $ 49.95 
8010 IEEE 300 Baud Modem $ 395.00 • 
2.0 DOS DOS Upgrade for 2040 $ 50.00 

• • • 
4.0 0/S , 0/S Upgrade for 40 Column $ 1 00.00 
'Asterisks indicate fall deliver�-all others are immediately available. 

I BLE BUSI N ESS SO FTWARE! 
P u rchasi n g  software h a s  always been difficult d u e  t o  t h e  "you b u y  i t  - y o u  o w n  it" attitude o f  most 
vendors. We at N EE C O ,  recognize this problem and can now, on all of the Software Packages l isted, offer 
a ful l 30 day refu n d  pol i cy to N E ECO's customers. Now you can p u rchase 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 
Word Pro I 
Word Pro I I  
Word P r o  I l l  
Word P r o  I V  
B P I  Integrated GiL 
BPI Inventory 
BPI Payroll 
BPI Enhanced AIR 
CMS G/L 
CMS AIR 
CMS A/P 
CMS Customer Mail  List 
CMS Payroll 

APPLICATION 
Word Processing 

Business 

REQUIRES 
8K + cassette 

10K + 2040 
32K + 2040 

8032 + 2040/8050 
32K/8032 + 2040 

AUTHOR 
Pro Micro 

BPI 

CMS Software 

AVAILABILITY 
Immediate 

BMB Database All Business 32K/8032 + 2050/8050 BMB August/Sept. 

PRICE 
s 29.95 

99.95 
199.95 
299.95 
360.00 
T.B.A. 

295.00 
195.00 
195.00 
195.00 
350.00 
295.00 

'Wordprocessi ng Software requires output printer. We recommend the NEC Spinwriter ($2995) for letter quality. 
"PET is a registered trademark of Commodore Business Machines. Small Keyboard PETS req u i re a ROM Retrofit Kit .  

Mu lti-Cluster is avai lable in Canada from BMB Compu Science. P.O. BOX 121, Milton, Ontario, L9T2Y3 
Al l  prices and specifications are subject to change without notice . 

• 
N EECO NEW ENGLAND ELECTRONICS CO., INC. (617) 449-1760 

"NEW ENGLAND's Largest 
679 HIGHLAND AVE. MASTERCHARGE OR VISA ACCEPTED 

Computer Showroom" T"'LEX NUMBER 951021 N EECO NEEDHAM, MA 02194 ,._ ' 
MON-FRI, 9:00-5:30 
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Varieties of Threaded Code for 
Language Implementation 

Terry Ritter 
Gregory Walker 

Motorola Inc, Mail Drop M2880 
3501 Ed Bluestein Blvd 

Austin TX 78721 

Between a high-level language (HLL) and its underlying 
machine architecture lurk many language implementa-

. tion techniques . These include the older techniques of 
interpretation and compilation, as well as newer ones like 
intermediate languages and threaded code . In this article, 
we will present four types of threaded code techniques for 
implementing intermediate languages. We will examine 
how these four logically equivalent techniques offer 
various trade-offs of execution speed, program storage, 
and use of processor resources . 

lmplemention of a Language 
The implementation of a high-level language on 

various logical or physical machine architectures in
volves such characteristic trade-offs as size of the 
language implementation, si�e of generated code, and 
speed of program execution. We will bypass other issues 
of high-level language use (eg: interaction, debugging, 
testing, etc) and concentrate on language implementation 
considerations. 

Language implementation techniques can be logically 
divided into two categories: translation and interpre
tation. 

Translation: Translation techniques replace elements 
of higher-level syntax with lower-level instructions that 
perform an equivalent operation. The resulting transla-

About the Authors 
Terry Ritter and Gregory Walker are software engineers at the 

Motorola Microprocessor Design Group, wl1ere their exploration into 
the structure of computer languages led them to examine FORTH and 
other threaded languages for use as a possible software tool. Terry 
Ritter is one of the co-architects of the MC6809 microprocessor and has 
been involved with personal computing since 1 974. Gregory Walker is 
on the IEEE floating-point standards committee and has been involved 
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tion is then executed in order to run the program. A com
piler is a computer program that translates high-level 
language programs into instructions of another language . 
Traditionally, assemblers and compilers translate their 
input into machine-level code . 

Interpretation: Interpretation techniques directly exe
cute the high-level language program.  The interpreter is a 
program that sees the high-level language source program 
as a series of operation (op) codes used to guide its execu
tion. The interpretive system appears to the user as a 
"virtual machine" that has the architecture of the high
level language . 

Any form of interpretation offers significant oppor
tunities for implementing debugging tools. Tests per
formed as each command is interpreted can result in a 
programmer-controlled display of debugging informa
tion. This is the basis for trace or breakpoint facilities 
that can be included in the interpreter. 

Combinations: Combination techniques may translate 
the sequence of characters representing a high-level
language keyword into a form that is easier to interpret. 
Most BASIC interpreters translate the BASIC keywords 
into one-byte tokens that are easier to identify. This 
technique avoids the continual string searches of a tradi
tional interpreter, but executes a language that is syntac
tically unchanged from the high-level-language source 
program. (For our purposes here, the term syntax will 
specifically refer to the structural relationship between 
language elements . )  

Intermediate language: Intermediate-language (IL) 
techniques translate the high-level-language programs in
to a language that is simultaneously easier to deal with 
and syntactically different from the original . Many com
pilers translate a high-level-language program into an 
intermediate language, which is then translated into 



THE NEXT GENERATION OF MICROCOMPUTERS 
AT QUASAR DATA PRODUCTS 

16 BIT POWER 
Z·80003 

A N D  STILL RUN Y O U R  8 B I T  SOFTWARE 

IF YOU see it our way then we think we have 
the products for you: 

• The S-100 bus is  here to stay. ft  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 future systems will go. Why not? 
There is very little price difference and an order of magnitude 
performance difference . 

• The. real usefulness of the 16 BIT microprocessors will be determined 
by the software . 

• The systems using 51/4 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, is not adequate for many business or scientific applications. 

• 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. 

8 BIT POWER 
Z·80 

• 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 that can plug into your existing S-100 Bus System 

(see below for description) 
• A complete Z-8000 System (see below for description) . 
• A Z-8000 System configured for your exact needs. 
• Softw11re to allow you to run all the available Z-80/8080 software 

including CP/M . 
• Software that includes a Monitor, Debugger, Disassembler, and Basic. 
• Software options: a) Extended Monitor, b) Pascal, c) Simulators 

for 8080, Z-80, 6800, 6502, 1802. 
• A Z-80 System (QDP-100) that is upward compatible with the Z-8000. 

THIS IS WHAT IS COMING FROM QDP: 
• A 256 kilobyte RAM card • UNIX' operating system.  

Z-8000 SERIES 1 6  BIT CPU S-1 00 BOARD - CAN BE PLUGGED INTO YOUR EXISTING SYSTEM $ 695 .00 
• Fully S-100 IEEE compatible. 

' 
• Supports either segmented CPU or non-segmented CPU. 

• Supports existing 8 BIT memory and 8 BIT peripheral Industrial • Power-on and reset jump dip switch selectable. 
boards. · · • Jumper selectable 2 or 4 MHz. operation . 

• Capable of reading and/or writing 8 BIT, 16 BIT, or Quality • Dip switch selectable number and type of wait states. 
mixes 8 BIT and 16 Bit memories automatically . SOFTWARE 

• 8 BIT and/or 16 BIT peripheral modules can simultaneously • z-
·
80 emulator enables you to execute your existing 8 BIT software 

co-exist in the same bus without any modifications . without any modifications and allows you to run CP/M 
• Capable of operating as a slave processor to enable your existing immediately. 

CPU to control the Z-8000. • Extended Monitor, Debugger, Disassembler. 

QDP-8100 WITH 2 MEGABYTES STORAGE 
S'fANDARD (OPTIONAL 4 MEGABYTES) 

• Z-8000 series 16 BIT CPU S-100 Board - see above 
SOFTWARE (Provided with system) 
• CP/M 2 . 2 '  operating system 
• Basic $ 6 395 
• Z-80/8080 Emulator 9 · • 
• Monitor, Debugger, Disassembler software 
• Optional software: Pascal 
• UNIX' operating system coming 

SYSTEMS 
QDP- 100 WITH 2 MEGABYTES STORAGE 
STANDARD (OPTIONAL 4 MEGABYTES) 

• Z-80 series 8 BIT CPU S-100 Board (4 MHz. Z-80, Double density 
disk Controller, 2716 Prom Burner 2 Parallel & 2 Serial Ports, real 
time clock) 

SOFTWARE (Provided with system) $4 995 • CP/M 2 . 2 '  operating system 9 • 
• Basic 
• Accounts Receivable, General Ledger , Accounts Payable, 

Payroll with Cost Accounting 
• Optional software : Fortran ,  Pascal, Cobol, C 

EACH SYSTEM CONTAINS: 

o Intelligent CRT terminal (80 characters X 24 lines) • 64 kilobytes RAM • Two 8 inch, double sided, double density floppy disk drives with controller 
• 2 serial and 1 parallel (2 parallel for QDP- 100) ports • Attractive woodgrain cabinet with power supplies and cabling 

FULL TECHNICAL SUPPORT FROM THE STAFF AT QUASAR DATA PRODUCTS 

4 Mhz 64K Dynamic RAM TELETEJ{ DBL DENSDY, DBL SIJ)ED 
16K - '250"" 32K · '350"" 48K - '450"" 64K - '549"' 

QUASAR FLOPPY SYSTEM 
• Two MFE DBL sided drives • Cable • Case & Power Supply 

assembled and tested Wood cabinet , . . . . . . . . . . . . . .  ' 1 895" 

QUASAR 2 MEG FLOPPY 
• 2 MFE double sided drives 

• Teletek disk controller board 

• Power supply & c'!ble 

• Wood cabinet 
• CP/M version 2.2 & bios 
• Assembled & tested . . . . . . . '2295"' 

Dealer Inquiries Invited. Hours:9-5:.30 M-F 

Specifications Subject To Change 
1CP/M "'' Digital Research 'UNIX'" Bell Lab 

Disk Controller Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '395"" 

MFE Double Sided - Double Dens ity 
8" Floppy Disk Drives. (the best) . . . . .  '650"" 
Using the Teletek Controller under CP /M ,  
THIS DRIVE WILL GIVE Y O U  ALMOST 
ONE M E GABYTE PER DISK DRIVE. 
Power supply for above . . . . . . . . . . . . . . ' 1 10" 

TI - 820 
Serial Printer -

Includes Graphics . . . . . . . .  '949°0 Full package options . . . ' 1 995"" 
Cable for TRS-80 . . . . . .  '39"" 

Call for Apple 30 DayARO 

Checks. money orders accepted m A··QuASAa·oATA·;;oouc:rs�·· iii 
25151 Mitchell Dr., No.Oimsted, Ohio 44070 (216)779-9387 
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Diagnostics 1 
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 a complete 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 a part 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 exhau.stive and thorough. The tests include: 
• Memory Test · CPU Test (8080/8085/Z80 ) · 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. 
A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
w()sted trying to track down a "program bug" when actually 
hardware was to blame! 
DIAGNOSTICS I als_o 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 
quring 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 a complete users manual. 

DIAGNOSTICS 1: $60.00 Manual only: $1 5.00 

Requires :  24K CP/M; 1 6K d isc for TRS-80 

formats: CP/M 8" SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 

"CP/ Iro! RfGISHREO IAAD£MARK OIGIIAL R£S£AACH 

•TASOOS TRS·BO lRAOEMAR�S lAIIOY CORP 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1 628 
CHAMPAIGN, IL 61 820 
(217) 359 -2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 
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Intermediate-language techniques offer 
the advantage of machine independence 
of the source language . 

machine code. When used in this manner, the inter
mediate language can allow global code-optimization 
techniques to be more easily applied. 

Since the translation into the intermediate language is 
independent of the target machine, different compilers 
for the same target machine need only produce the 
simpler code of the intermediate language. Similarly, dif
ferent code generators (which translate the intermediate 
language into machine language) can allow the same 
compiler to produce code for different computers . Inter
mediate-language techniques offer the advantage of 
machine independence of the source language and allow 
program portability, the ability to execute the same 
source program on widely different computers. 

The intermediate-language representation of a pro
gram might also be interpreted instead of translated to 
machine code. To minimize interpretation overhead, we 
need complex and powerful machine-language routines. 
But machine independence is best accomplished by hav
ing . simple, easy-to-write machine-language routines. 
This same trade-off of machine independence versus ex
ecution speed must be made in the design of any inter
mediate language. An example of this use of intermediate 
language is the pseudocode {p-code) used to implement 
most versions of Pascal . 

This article is principally concerned with a class of 
intermediate-language representations particularly suited 
to interpretation; these are known as threaded codes. 
Naturally, the intermediate-language code will be 
generated by a compiler or by some other translation 
program. We will not discuss the translation process, 
which is a function of the syntax of the high-level 
language and other programming considerations; rather, 
we will discuss the resulting intermediate language and its 
interpreter. 

Aspects of Intermediate-Language Architecture 
An intermediate language is composed of a set of 

primitive operations (which, in combination, can express 
any algorithm) and storage capabilities for both internal 
and program data. In particular, it must be possible to 
pass data values between routines that make up the inter
mediate language. The intermediate-language program 
can use a fixed number of memory locations to simulate 
general-purpose registers, but then routines are needed 
that load (and store) each register from memory, as well 
as routines that simply move values between registers. If 
the intermediate language approaches the complexity of 
the original machine language, i ts use is of dubious value. 

One approach that simplifies an instruction set is a 
"zero-address" or stack architecture. In this architecture, 
all operations will obtain values by pulling them from the 
stack and results will be returned by pushing them onto 
the stack. Only two operations with memory are now re
quired: the "pull (from stack) and store (to memory)" 
operation and the "load (from memory) and push (on the 
stack)" operation . By designing a zero-address architec-



The first personal computer 
for under $200. . 

3X'"iE .: , 
The Sinclair ZX80. 

A complete _computer
only $199.95 plus $5. 00 shipping. 

Now, for just $199. 95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing· several times more. 

It's the Sinclair ZX80, the computer that 
independent tests prove is faster than all 
previous personal computers. The compu
ter that "Personal Computer World" gave 
5 stars for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips
including the Z80A microprocessor, the 
faster version of the famous 280. This 
makes the ZX80 the world's first truly port
able .computer (6Vz'' x 8W' x P/z" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display . . 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 

Your course in computing. 
The ZX80 comes complete with its own 

128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing-notjust 
by reading. It makes learning easy, exciting 
and enjoyable. 
The ZX80's advanced design 
features. 

Sinclair's 4K integer BASIC has perform
ance features you'd expect only on much 
larger and more expensive computers. 
These include: 
• Unique 'one touch' entry. Key words 

(RUN, PRINT, LIST, etc.) have their own 
single-key entry and are stored as a single 
character to reduce typing and save 
memory space. 

• Automatic error detection. A cursor 
identifies errors immediately to prevent 

entering 
programs with faults. . 

• Powerful text editing facilities. 
• Also programmable in machine code . . 
• Excellent string handling capability-up 

to 26 string variables of any length. 
• Graphics, with 22 standard symbols. 
• Built-in random number generator for 

games and simulations. 
Sinclair's BASIC places no arbitrary re

strictions on you-with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in 8K floating
point BASIC chip, applications software, 
and other peripherals. 
Order your ZX80 now! 

The ZX80 is. available only by mail from 
Sinclair, a leading manufacturer of consumer 
electronics worldwide. We've already sold 
tens of thousands of units in Europe, so 
demand will be great. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 

Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV· 
(color or black and white). The ZX80 comes coniplete 
with connectors that easily hook up to the antenna 

· terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 

The a family learning ai·d . . Children 10 and 
above will quickly understand the principles of 
computing-and have fun learning. 

The ZX80 is backed by a 30-day money- Phone orders: (203) .265-9171. Mon.-Fri. 
back guarantee, a 90-day limited.wq.rranty 8 AM"6 PM EST. We'll deduct the cost of 
with a national service-by-mail facility, and the call from your invoice. (For technical 
extended service contracts are available for information, call (617) 367-2555, Mon.-Fri. 
a minimal charge. 9 AM-5 PM EST. ) 

��·n· r-Ia· ·· 1•r sinclair Research Ltd., 475 Main st., iiiiiiiiiiiiil � P.O. Box 3027, Wallingford, CT 06492. r - - - � � - - - - - - - - - - - �  
I To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 1 Please send me ZX80 personal computer(s) at $199. 95* each (US dollars), plus $5 

I shipping. (Your ZX80 may be tax deductible.)  �· I enclose a check/money order payable to Sinclair Research Ltd. for $ _______ _ 

I Name I I Address I I City State Zip I Occupation: Age: __ _ I Intended use of ZX80: I I Have you ever used a computer? 0 Yes 0 No. I LDo you own another personal computer? 0 Yes 0 No. *For Conn. deliveries, add 7% sales taxi...J 
. 

BY-9-0 - - - - - - - - - - - - - - - -
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( I nto r m e d  iota - L a n g u a g e  cod e )  

A· J S R  L 
J S R  M 

RTS 

next 
call 
return 

J S R  A 
J S R  8 

( M a c h i n e  code ) 

8 :  m a c h i n e  
l a n g u a g e  
r o u t i n e  

R T S  

next call routine 

JSR/RTS pair 
JSR instruction 
RTS instruction 

Figure 1 :  Diagram of subroutine-threaded code (STC).  In this 
and figures 2 thru 4, the pointer points to the main program be
ing executed. Both A and B are subprograms called by the main 
program; A is an intermediate-language subprogram of the same 
type as the main program, and B is an in-line machine-language 
program that directly executes the machine language of the host 
computer. The words next, call, and return refer to operations 
that must be performed for any threaded-code language. The in
formation to the right of these words tells how each operation is 
performed in the current type of threaded code. 

PURCHASE 1 1 2-24 MONTH FULL , 36 MONTH 
PLAN OWNERSHIP PLAN LEASE PLAN 

PURCHASE PER MONTH 
OESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II . . . . . . . . .  $1 ,695 $162 S 90 S 61 
LA34 DECwriter IV . . . . . . . . . 1 ,095 1 05 59 40 
LA34 DECwriter IV Forms Ctrl. 1 ,295 1 24 69 47 
LA1 20 DECwriter Ill KSR . . . 2 ,495 239 140 90 
LA180 DECprinter I . . . . . . . . 2 ,095 200 1 1 7  75 
VT100 CRT DECscope . . . . . . 1 ,895 1 82 1 01 68 
VT1 32 CRT DECscope . . . . . . 2 ,295 220 1 22 83 
DT80/1 DATAMEDIA CRT . . .  1,995 1 91 1 06 72 
Tl745 Portab le  Terminal  . . . . 1 ,595 1 53 85 57 
Tl765 Bubble Memory Terminal 2 ,595 249 1 46 94 
Tl81 0 RO Printer . . . . . . . . . . 1 ,895 1 82 1 01 68 
Tl820 KSR Printer . .  . .  . . .  . .  2 , 1 95 210 1 1 7  79 
Tl825 KSR Printer . . . . . . . . . 1 ,595 1 53 85 57 
ADM3A CRT Terminal . . . . . . 875 84 47 32 
ADM31 CRT Terminal  . . . . . . 1 ,450 1 39 78 53 
ADM42 CRT Terminal . .  . .  . .  2 , 1 95 2 1 0  1 1 7  79 
QUME Letter Qual ity KSR . . . 3,295 316 176 1 1 9  
QUME Letter Quality RO . . . . 2,895 278 1 55 1 05 
HAZELTINE 1 420 CRT . . . . . . . 945 91 51 34 
HAZELTINE 1 500 CRT . .  . .  . .  1 , 1 95 1 1 5  6 4  43 
HAZELTINE 1 552 CRT . . . . . . 1,295 1 24 69 47 
Hewlett-Packard 2621A CRT . 1 ,495 1 44 80 54 
Hewlett-Packard 2621 P CRT . 2 ,650 254 1 42 96 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
1 0% PURCHASE OPTION AFTER 36 MONTHS 

ACC�SSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS o MODEMS o THERMAL PAPER 

RIBBONS o INTERFACE MODULES o FLOPPY DISK U N ITS 

PROMPT DELIVERY • EFFICIENT SERVICE -

B J. KA fV;:)l � � I CORPiJRATION 
1945 ROUTE 22 201-688-7800 UNION, N .J. 07083 TWX 7 10-98 5- 548 5 

I 

210 September 1980 © BYTE Publications Inc Circle 1 29 on i nqu iry card. 

A :  

next 

call 

return 

l i s t  pointer l D i r e e l - Threaded 
Code)  · J�---:-:-� 

( I L  c od e )  ( Ma c h i ne Code ) 

m a c h i n e  code 8 :  m a c h i n e  code 
rou t i n e  for call 

� L  
� M  

� return 

m a c h i ne code 
for next 

next call return 

1 .  copy cu rrent list item to temporary storage 
2. point list pointer to next list item 
3. jump to machine code at address in 

temporary storage 

1 .  push cu rrent list pointer onto stack 
2.  load list pointer with address of the 

intermediate-language subroutine l ist 
3 .  do " next" 

1 .  load list pointer with top of stack 
2 .  do " next" 

Figure 2: Diagram of direct-threaded code (DTC). Here, "tem
porary storage" refers to a memory location that is used to hold 
the address of the machine-code routine associated with the 
current unit of code. 

A: 

next 

call 

return 

R ETURN: I � return 

-?- 8  

( I  L code ) ( M a c h i n e  code ) 

� call 8: � 8 STRT 

� L 8STRT: m ac h i n e  c od e  

� R E T U R N  

next call return 

rout ine  

J M P  next 

1 .  copy cu rrent list item to indirect temporary 
storage 

2 .  point l ist pointer to next l ist item 
3. load code temporary storage with item at 

address in indirect temporary storage 
4. jump to machine code at address in code 

temporary storage 

1 .  push current list pointer onto stack 
2. point indirect temporary storage to next list 

item 
3.  load current list pointer from indirect 

temporary storage 
4. do " next" 

1 .  load cu rrent list pointer from top of stack 
2. do " next" 

Figure 3:  Diagram of indirect-threaded code (fTC). Here, "in
direct temporary storage" and "code temporary storage" store 
the indirect and direct pointers to the machine code routine 
associated with the current unit of code. 



ture into the intermediate language, the parameter trans
fer location is implied and need not be part of the inter
mediate language representation. (A stack architecture is 
certainly simpler than other architectures, but that does 
not mean it is better; many complex trade-offs that are 
beyond the scope of this article are involved. )  

Threaded Code 
Threaded code is an intermediate-language implemen

tation technique that organizes the control of program 
flow into a sequence of subroutine invocations. No other 
aspects of the language are represented in threaded code. 
Threaded code is especially applicable to interpretation; 
the interpretation process consists of transferring control 
to the routines selected by the threaded-code op codes . 
The functions available in the intermediate language are 
provided by the subroutines that are invoked and are not 
an inherent part of the threaded code itself. 

[The characteristics of the language FORTH are in
dependent of its current implementation via threaded 
code. FORTH enthusiasts often blur the distinction, 
attributing the language 's speed and compactness to the 
language instead of to its threaded-code implementation .  
I think this is an important point to  remember when talk
ing about the advantages of FORTH . . . . GW) 

Threaded-code intermediate languages are especially 
applicable to the implementation of virtual machines em
bodying zero-address architectures. As such, the tech
nique of using threaded code to implement a language 
can be applied to, for example, Pascal (using the p-code 
intermediate language), LISP interpreters, or, of course, 
FORTH. We classify four varieties of threaded code: 
subroutine, direct, indirect, and token. 

All varieties of threaded code consist of a data struc
ture that is a sequence of unique subroutine identifiers. 
Traditionally, threaded code has been kept close to the 
machine level and has included actual pointers to the 
subroutines (which themselves may be either interme
diate language or machine code) .  Also traditionally, a 
portion of the processor resources-in particular, pro
cessor registers-has been dedicated to the use of the 
threaded-code interpreter. As we shall see, neither ab
solute pointers nor register resources need be used to im
plement threaded code. 

Implementing Threaded Structures 
We will now describe the structures associated with the 

various types of threaded code. Figures 1 through 4 pre
sent diagrams of subroutine-, .direct-, indirect-, and token
threaded code structures, respectively, along with a des
cription of the three operations, next, call, and return, 
which make up the complete threaded-code interpreter. 
In the diagrams, the notation "-A" means a pointer to 
the memory location labeled "A".  

Subroutine-threaded code: A sequence of  subroutine 
calls with no other embedded instructions implements an 
intermediate language. Each subroutine call may be con
sidered a single intermediate-language operation, which 
need not be related to the underlying machine architec
ture . Subroutine-threaded code (STC) is a control 
mechanism that is widely supported at the machine
hardware level. 

The peculiar program organization consisting only of 

The 
2nd Generation 
is shaping up . . .  

MEASU REM ENT systems &.. controls 
incorporated 

�5����.��. Software 
Crabt r e e  B l v d .  
R a l e r g h ,  N o r t h  Ca r o l i n a  27604 (9 1 9) 833-4094 

AT LAST' A fu l ly  implemented computer based file management system. 
Only a few minutes or instruct ion and you arc creating and using your own 
client l ists,  mailing l is ts .  i n ventories.  bibliographies, vendor l ists,  and more. 

U H M S 8 0  

Files, l is ts .  or  records , w i t h  u s e r  defined format s . can be created. sorted, 
edited, and printed wi t h  ease .  Sub-files L" a n  b e  created o u t  o r  parts o f  exis t i ng 
files, selecting parts of a record or i n d i vidual rc�.:ords by a search n i t cr ion.  

ALSO available with D B M SSO . 

R E I' O R T 8 0  

Build your own custom defined and formatted reports and data summaries. 
Print lables with user specified format� t ha t  w i l l  f i t  your own forms. 

DBMSSO and R E P O RTSO will run under either C P/ M or T R S DOS 

DBMSSO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $250.00 
REPO RTSO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 00.00 
Manuals each . . . . . . . . . .  $25.00 

OTHER P R O DUCTS O F  M l CRO BYTE SOFT W A R E :  

EDIT80 . . . . . . .  , . . . . . . . . . . . . . . . .  , . , . . . . . . . . . . . . . .  , . .  , . . . . . .  $ 100.00 

Text editor and print  formatter wh ich runs under CP /M or T R S DOS 
UISK80 . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 

Ut i l i ty  which allows you to  examine and patch a disk.  
UTI LS . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 

Apple PASCAL ut i l i t ies:  extensions to Apple Pascal , together with file 
control ut i l i t ies. cross-reference, etc.  

I' A YROI.I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 100.00 

Apple PASCAL payroll for 1 50 employees, full 
dedu�.:t ion opt ions,  ell.: . 

\\'rite or �.:all today for further detai l.' on our product s . 
Source I D#TCE373 

AI-'1-'I.E is a lrademarL. uf Appll' l"ttnllllllt'r ( ·urp . 
TH:SUOS is a lrademurk uf Taml� l"urp. CI'/M is a lradl'mark uf DiJ,!ilal Hl')ot•arl·h 

Owing to a printer error a wrong telephone number was run in  
August. Our apologies for  any i nconvenience this caused. Our 
correct telephone n umber is  91 9-833-4094. 
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subroutine calls is rarely used by programmers (who 
have no reason to resist obvious opportunities for op
timization), but it is sometimes used by compilers . It is 
the most general intermediate language possible, and it 
retains the advantages of machine independence by not 
generating in-line machine language. (The difference in 
the form of subroutine call and return instructions on 
various computers is usually trivial . )  

Subroutine-threaded code will incur less execution 
overhead than most intermediate languages because its 
interpretation is handled by hardware rather than by a 
sequence of instructions. Furthermore, subroutine
threaded code can be optimized by using in-line machine 
code for operations where subroutine overhead is ex
cessive, an advantage unobtainable with other types of 
threaded code. Of course, the resulting optimized code is 
no longer machine-independent; the additional transla
tion step converts the intermediate language into object 
code for a particular machine. 

Direct-threaded code: Direct-threaded code (DTC) 
may be considered a sequence of machine-language sub
routine calls with the "call" op code removed. This results 
in a list of addresses, each of which points to a machine
language subroutine. Since the direct-threaded program 
includes no op codes, a short machine-language program 
must be written to read the next address in the list and 
transfer control to that address. Traditional direct-

( I L  c o d e )  

A:  token col/ 

t o k e n  L 

t o k e n  M 

t o k e n  end 

next 

next 

call 

return 

TABLE: ( indexed by tok en ) 

token A :  � A  
t o k e n  B :  � B  

t o k e n  A 
t o k e n  b s t : - BST 

t o k e n  B 
: 

t o k e n  col/ : - col/ 

t o k e n  end : - return 

( M a c h i n e code ) 

B:  t ok e n  bst 

BST: mach i ne code 
r o u t i n e  

m a c h i n e  code 
for next 

col/ return 

1 .  get current token from list 
2. point l ist pointer to next l ist item 
3. look up address corresponding to token 
4. get indi rect token at address 
5. look up address corresponding to indi rect 

token 
6.  jump to machine code at that address 

1 .  push cu rrent list pointer onto stack 
2. load list pointer with start of new list 
3. do "next" 

1 .  load current list pointer from top of stack 
2. do "next" 

Figure 4: Diagram of token-threaded code (TTC) .  Since tokens 
can be made shorter than addresses, this makes the threaded 
code more compact, but the table lookup makes the resulting 
code slower. Here, the "indirect token" is the contents of the 
table entry that matches the current token of code. 
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threaded code implementations do not allow the use of 
true subroutines at the machine level but instead require 
that each routine terminate by executing the next opera
tion. 

In order to call direct-threaded routines (see the 
instructions for "call" in figure 2), machine-language code 
(executing the instructions for "call") must be included at 
the beginning of each direct-threaded routine to put the 
current value of the list pointer on an address stack, load 
the list-pointer register with the start address of the list of 
routine addresses for this just-begun, direct-threaded 
routine, and execute the next operation. 

The next operation (coded here as in-line machine 
code) causes the computer to execute the routine pointed 
to by the list pointer, regardless of whether the routine 
pointed to is another intermediate-language routine or a 
machine-language routine. 

In order to return to a higher level of nesting, the last 
list item in an intermediate-language routine points to the 
code for the return operation . When executed by the next 
operation, this operation recovers the previous value of 
the list pointer from the stack, then executes the next 
operation, which in turn executes the first routine past 
the routine the computer just returned from. 

Thus direct-threaded code is implemented in three 
operations : next, call, and return . 

Indirect-threaded code: Indirect-threaded code (ITC) 
consists of a list of addresses, but each address points to 
another address which then points to the machine-code 
routine. (See figure 3 . )  As compared to direct-threaded 
code, in indirect-threaded code, the interpreter must go 
through an extra level of indirection. Indirect-threaded 
intermediate-language subroutines do not contain rna
chine-language code for the call operation, and one ad
vantage of indirect-threaded code is that a compiler using 
it need only produce pointers. By manipulating only 
pointers, the compiler generates intermediate-language 
code that does not include machine-language code itself; 
thus it is independent of the target machine . However, a 
disadvantage of indirect-threaded code is that the inter
preter has the overhead of an extra level of indirect ad
dressing. 

Token-threaded code: The varieties of threaded code 
previously mentioned contained pointers that were actual 
addresses of the subroutines in memory. Using memory 
addresses to select routines wastes storage because the 
number of subroutines in the system is far smaller than 
the number of memory locations. A savings in inter
mediate-language program size can be obtained by using 
short tokens to identify the subroutines to be invoked. 
Typically, token-threaded code (TTC) can be im
plemented by using the current token to index into a table 
of subroutine addresses . (See figure 4 . )  

High-Level Descriptions o f  Threaded-Code 
Interpreters 

Listings 1 thru 3 illustrate the logical implementation of 
direct-, indirect-, and token-threaded code, respectively. 
The program descriptions are written in a high-level 
language that is similar in appearance to Pascal. It differs 
from Pascal in that the variables are not declared as stan
dard Pascal data types . Also, the next, call, and return 
operations are not written as Pascal procedures; this was 

. done to remain faithful to actual implementations where 
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these three code segments are reached by jump instruc
tions rather than by subroutine calls. 

Several other notational conventions used in these 
listings may also need explanation. The data type pointer 
means an actual machine address. If ip is a pointer 
variable, then - ip means the value at the location 
which is pointed to by the address in variable ip . 
Therefore, the statement 

goto - ip; 

means jump to a new location using the contents of 
variable ip as the address at which to proceed with execu
tion. 

Implementation Concerns 
The traditional implementations of threaded-code 

interpreters have had one or more machine registers 
dedicated to the exclusive use of the interpreter; imple
mentations on microcomputers have tended to use all 
microprocessor resources . One problem with these imple
mentations is that all machine-language routines (where 
all real computation is done) must save processor 
registers before modifying them and must restore them 
before returning to the interpreter. 

Additionally, this use of machine resources, simply for 
the transfer of control, 'obstructs the use of standard 
machine-language subroutines that pass parameters 
through the registers. In the context of microcomputer 

The world's most popular microcomputer, with 1 6K of 
memory and Level I I  basic for only $685 . complete with 
full 90 day Radio Shack warranty. We accept check, 
money order or phone orders with Visa orMasterCharge. 
(Shipping costs added to charge orders). 
Disk drives, printers, 
peripherals, software 
and games . . . you 
name it, we've got it 
(Both Radio Shack & 
other brands). Write 
or call for our 
complete price list. 

C&S 

_ ___ ________,.. _ fl.h I 1'ii 8 -� " ' ' ' ' " . . . . . 
/ - '  - - ��-- -

Shown Is Level I. 
Level II includes 
Alphanumeric keypad. 

ELECTRONICS MART 
Ltd. 

32E. Main Streete Mila n M ichigan 481 60 e (313)439-1 400 
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Listing 1: Description of a direct-threaded code interpreter in a 
Pascal-like language. See figure 2 .  

c a n s t  p o i n t er _ l e n g t h  = < l e n g t h  o f  a n  a d d r e s s  p o i n t e r ) ;  
c a l l _c o d e_l e n g t h  = ( l e n g t h  o f  '' c a l l '' c o d e  s e g me n t > i  

var l i s t _p o i n t e r :  p o i n t e r ;  { i n t e r p r e t e d  p r o g r a m  c o u n t e r  } 
l i s t _ i t e m :  p o i n t e r ;  { c o n t a i n s  t h r e a d e d - c o d e  i te m  } 

l a b e l  n e x t ,  c a l L  r e t u r n ;  

n e x t :  l i s t_ i t e m  : =  "· l i s t _p o i n te r ;  

c a  1 1 :  
{ 
{ 

l i s t _p o i n t e r  : =  l i s t _p o i n t e r  + p o i n t e r _l en g t h ;  
g o t o  A i i s t_i t e m ;  

' 

p u s h _o n _s ta c k < l i s t_p o i n t er ) ;  
T h e  v a l u e  o f  l i s t_i t e m  wa s s e t  b y  t h e  p r e c e d i n g  

' ' n e x t '' o p e r a t i on .  
l i s t_p o i n te r  : =  l i s t _i t e m  + c a l l _c o d e _l e n g t h ;  

T h e  f o l l ow i n g  c o d e  d u p l i c a t e s  t h e  '' n e x t '' o p e r a t i o n .  
l i s t_i t e m  : =  A l i s t_p o i n t e r ;  
l i s t _p o i n t e r  : =  l i s t _p o i n t e r  + p o i n te r _l e n g t h ;  
g o  t o  A I  i s t_i t e rn ;  

r e t u r n :  l i s t _p o i n t e r  : =  p o p _f r om_s t a c k ( ) ; 
{ T h e  f o l l o w i n g  c o d e  d u p l i c a t e s  t h e  '' n e x t '' o p e r a t i o n .  

l i s t  i t e m  : =  A l i s t_p o i n t e r ;  
l i s t _p o i n t e r  : =  l i s t - p o i n t e r + p o i n t e r _l e n g t h ;  
g o t o  A l i s t  i te m ;  

Listing 2: Description of an indirect-threaded code interpreter in 
a Pascal-like language. See figure 3.  

c an s t  p o i n te r _l e n g t h  = ( l e n g t h  o f  a n  a d d r e s s  p o i n te r )  ; 
var l i s t _p o i n t e r :  p o i n t e r ;  { i n t e r p r e t e d  p r o g r a m  c o u n t e r  } 

l i s t  i te m :  p o i n t e r ;  { c o n t a i n s  t h r e a d e d - c o d e  i t em } 
c o d e _p o i n t e r :  p o i n t e r ;  { p o i n t s  t o  a c t u a l  ma c h i n e  c o d e  } 

l a b e l  n e x t ,  c a l l .  r e t u r n ;  

n e x t :  l i s t  i te m  "'· l i s t _p o i n t e r ;  

c a  1 1 :  
{ 
{ 

l i s t _p o i n t e r  : =  l i s t _p o i n t e r  + p o i n t e r _ l e n g t h ;  
c o d e _p o i n t e r  : =  "'· l i s t_i t e m ;  { h e r e  i s  t h .e  e x tr a  

g o t o  A c o d e_p o i n te r ;  

p u s h _on_s t a c k ( l i s t _p o i n t er ) ;  

{ l e v e l o f  i n d i re c t i o n 

T h e  va l ue of l i s t_ i t e m  wa s s e t  by t h e  
p r e c e d i n g  '' n e x t  o p e r a t i o n .  

l i s t _p o i n t e r  : =  l i s t_i t e m  + p o i n t e r_l e n g t h ;  
T h e  f o l l ow i n g  c o d e  d u p l i c a t e s  t h e  '' n e x t '' o p er a t i on .  

l i s t_i t e m  : = "'· l i s t _p o i n te r ;  
l i s t _p o i n te r  : =  l i s t _p o i n t e r  + p o i n t er_l e n g t h ;  
c o d e _p o i n t e r  : = '' l i s t_i t em; 
g o t o A c o d e _p o i n t e r ;  

r e t u r n :  l i s t _p o i n t e r  : =  p o p _f r om_s t a c k ( ) ;  
{ T h e  f o l l ow i n g  c o d e  d u p l i c a t e s  t h e  '' n � x t '' o p er a t i on .  

l i s t_i t e m  : =  "" l i s t _p o i n t e r ;  
l i s t _p o i n t e r  : =  l i s t _p o i n t e r  + p o i n te�_l e n g t h ;  
c o d e_p o i n t e r  : = .., l i s t  i te m ;  
g a t e ...... c o d .e_p o i n t e r ;  

Listing 3:  Description of a token-threaded code interpreter in a 
Pascal-like language. See figure 4. 

c an s t  t o k en_l e n g t h  = ( l e n g t h  o f  t o k e n )  
c a l l _c o d e_l e n g t h  = ( l e n g t h  o f  " c a l l "  c o d e  s e g men t ) ;  
t o k n u m b e r  = ( n umber o f  t o k e n s  p o s s i b l e ) ;  { i s  256 f or an 

{ 8-b i t  t o k e n  
var l i s t _p o i n ter : p o i n te r ;  { i n t e r p r e t e d  p r o g ram c o u n t e r  } 

c o d e_p o i n t e r :  p o i n t e r ;  { p o i n ter to mat h i ne c o d e  } 
t a b l e :  arra y [ !  . .  t o k numb e r J  of p o i nt e r ;  { s u b r o u t i ne ta b l e } 
t o k en i t e m :  s h or t  t o k e n ;  

l a b e l  n e x t:-c a l  1 .  r e t u r n ;  

ne x t :  

c a l l :  
{ 
{ 

t o k en i tem : =  A l i st_p o i n t e r ;  
l i s t_Po i n t e r  : =  l i st_p o i n t e r  + t o k en_l e n g t h ;  
c o d e _p o i n t e r  : =  t a b l e [ t o k en_i tem J ;  
t o k en_i tem : �  .....,c o d e_p o i n t e r J  
c o d e_p o i n ter : =  t a b l e [ t o k en_i t e m ) ;  
g o t o  A c o d e _p o i n t e r ;  

p u s h_on_!i t a c  k ( 1 i s t _p o i n t e r )  J 
The va l u e  of t h e  c o d e _p o i n t e r  w a s  s e t  b y  t h e  p r e c e d i n g  

' 'ne x t '' o p e r a t i on .  
l i s t_p o i n ter : =  c o de_p o i n te r  + c a l l _c o d e_ l e n g t h ;  

T h e  f o l l ow i n g  c o d e  d u p l i c a t e s  t h e  ' 'ne x t '' o p er a t i on .  
t o k en_i tem : =  A l i s t _p o i n t e r ;  · 
l i st_p o i n t e r  ; = l i s t_p o i n te r  + t o k e n _l e n g t h ;  
c o d e _p o i nter : =  t a b l e [ t o k en_i tem) ; 
g o t o  Ac o d e_p o i n t e r ;  

ret urn : l i s t_p o i n ter : =  p op _fr om_s t a c k (  ) ;  
{ T h e  f o l l ow i n g  c o d e  d u p l i c a t � s  t h e  ' 'ne x t '' o p e r a t i o n .  

t o k e n_i tem : =  A i i s t_p o i n te r ;  
l i s t_p o i n ter : =  l i s t_p o i n t e r  + t o k en_len g t h ;  
c o d e_p o i n t e r  : =  t a b l e [ t o k en_i t e m J ;  
g o t o  A c o d e_p o i n ter; 
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Why Not the Best? 
From The Dynam ic RAM Com pa ny.  

2M Hz 
1 6K-$249 
32K-$375 
48K-$500 
64K-$625 

4MHz 
$259 
$395 
$530 
$665 

We have now been sh ipping 
our 2MHz dynamic RAM boards 
for over two years. H undreds of 
4MHz boards have been going 
out every month since early 
1 979. 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 tor their 
equipment. 

O�r prices sti l l  beat a l l .  
Despite rising 1 6 K memory chip 
prices (at least from reputable 
suppliers) .  Central Data continues 
to give you the best buy in 
memory today. Nobody otters a 
board with a capacity of 64K ,  
assembled , tested, and guaranteed 
for a full year at the price we do. 
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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 1 6 K  
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  50-2M Hz, 
$ 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, + 1 6V @ 1 5 0ma and 

- 1 6V @ 2 0ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K !  

Standard S-1 00 Interface. Our 
board is designed to interface with 
any standard S-1  00 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' l l  probably 
have the board in two weeks ! If 
you ' re interested, also ask for a 
cata log on our ZBOOO 1 6-bit 
processor board designed for the 
MUL TIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation,  7 1  3 
Edgebrook Drive , PO Box 2 530,  
Station A, Champaign,  I L  6 1 8 2 0 .  
( 2 1 7)  359 -80 1 0  

Central Data 
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listing 4: A simple direct-threaded code interpreter for the 
MC6809 microprocessor. 

RETURN' PULS Y 

JMP C .  Y++J 

GET NEW THREAD PTR 

DO "NEXT" 

Ma c h l  R o u t i n e  

JMP C. Y++J 

IL R o u t ine 

CALL: PSHS Y 

LEAY *+7, PCR 

JMP [ , Y++ J 

FOB RETURN 

STACK OLD THREAD PO INTER 

ADDR OF FOLLOWING IL CODE 

AOOR OF " R ETURN" 

systems (which may want to use read-only memory 
modules)., this . limitation requires that special "header" 
and "trailer" code be written to move data values used by 
the intermediate language to and from the registers used 
by previously written machine-language· code. . 

It is also possible to eliminate the use of processor 
resources in an intermediate. language by storing the 
interpreter's "registers" in memory; this leaves the pro
cessor free for. use by machine-language code at .the ex
pense of additional overhead during interpretation. [ This 
overhead consists of having to move these registers be
tween memory and the hardware registers of the host 
processor when you want to manipulate the contents of 
the interpreter registers . . . .  GW) The use of absolute loca
tions in memory would itself be a problem, because these 
locations can then conflict with locations used by other 
software packages. By saving the intermediate-language 
registers on the stack, the language may be made inde-

M I C RO ·M ISCELLANY 

$79.95 

Interfaces Printers, synthesizers 
keyboards, and JBE A·D D·A Converter 
& Switches. This Interface has 4 110 
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slow scan TV. Single power supply 
(5V), 8 Bits wide, latched 110, strobe 
lines. · 
79·287K Complete Kit $49.95 
79-287A Assembled $69.95 

� ' �� I '0 _}" � ! !�=- ..... -c .l ,-.J ,� } JiJ w. ��,.;y! ·!'k : .�: �":.� {,,� l;l 
$44.95 

$1 2.50 
Your computer can control power 
(120VAC) to your printer, lights, and 
olher 120VAC appliances up to 720 
watts (6AMPS at 120VAC). Input 3 to 15  
VDC, 2·13  MA TT L  compatible, Isola· 
lion 1500V. 
79·282 1 Channel Kit $ 9.95 

Assm. $12.50 
79·282 4 Channel Kit $34.95 

Assm. $44.95 

8088 5-CHIP SYSTEM $29.95 8085 3·CH I P SYSTEM $24.95 
MEMORY BOARD 

8208 64K DYNAMIC $39.95 

JOHN BELL ENGINEERING 
P.O. Box 338 

Dept. 4 
Redwood City, CA 94064 

(415) 367·1 1 37 
Add 6% sales tax In California and 
$1.00 shipping and handling for orders 
less than $20. Add 4% for VISA or M.G. 
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listing 5: A simple indirect-threaded code interpreter for the 
MC6809 microprocessor. In this and listings 6 thru 8, each block 
of information in lowercase is a "stack picture"-ie: a diagram 
of what is on the stack at that particular place in the code. 

5 -)t h r e a d  
t h re a d  

NEXT: LEAS -2. S 
PSHS X 

5 ->x 
s p a c e  
t h re a d  
t h re a d  

LOX ( , Y++ J 
STX 2. S 

5 ->x 
r o u t i ne 
t h r e a d  
t h r e a d  

PULS X, PC 

5 -> t h r ead 
t h r e a d  

CALL: PSHS y 
LOY , --Y 
LEAY 2. Y 
BRA NEXT 

RETURN: PULS y 
BRA NEXT 

p t r 1 

p t r  2 

p t r  1 

p t r  2 

a d d r  
p t r 1 

p t r  2 

p t r  1 
p t r 2 

MAKE SPACE 
SAVE X 

GET ADDRESS OF ROUTINE 
SAVE AS UPCOM I NG PC 

RECOVER X AND GO ! 

SAVE CURRENT THREAD PTR 
GET PREV I OUS INDI RECT PTR 
NEW THREAD PTR 

RECOVER OLD THREAD PTR 

Listing 6: A more complex direct-threaded code interpreter for 
the MC6809 microprocessor. Execution of the intermediate
language subroutine starts at the label ENTRY. 

5 -)ne x t  
t h r e a d  p t r 1 
t h re a d  p t r 2 

RETUR N :  LEAS 2 . S D I SC A R D  " N E X T "  
P ULS y GET SAVED THREAD PTR 

N 1 : BSR N2 PUSH ADDR OF N E X T  
5 -> t h r e a d  p t r 2 

NEX T :  B R A  N 1  SET UP R ETURN TO NEXT 
N2 : JMP L Y++ J GO TO ROUT I N E  

5 -> n e x t  
t h r e a d  p t r 2 

1 -C o d e  R o u t i n e  ( s t a r t  a t  ENTR Y >  

ENTR Y :  

0 :  

PSHS X 
S -:> X 

SAVE X 

t h r e a d  p t r  0 

s p a c e  

LOX 
STX 
STY 

n e x t  
t h r e a d  
t h r e a d  

6 . S 
4 . S 
6 . 5 

s -> x 

p tr 
p t r 2 

GET ADDR OF " N E X T "  
MOVE I T  
SAVE OLD THREAD P TR 

t h re a d  p t r 0 

PULS 
JMP 
LEAS 
BSR 

n e x t  
y ( 0 l d  
t h r e a d  
t h r e a d  

x . y 
( , Y++ J -2, 5 

t h re a d  p tr l  
p t r 1 
p tr 2 

RECOVER X ,  NEW THREAD P T R  
DO S I MPLE " NE X T "  
MAKE SPACE 

PUSH NEW THREAD PTR , GOTO PSHS X 
START OF THE I L  CODE 

ADDR OF " R ETUR N "  



PRIAM 
Hard Disks 
NoW Available 
from SIRIUS 
SYSTEMS! 

PRIAM's high-periomnance, low-cost Winchester disc drives speed up throughput and expand data storage 
from 20 megabytes to 154 megabytes. And a singl_e controller can be used to operate 14-inch-disc drives with 
J;apacrttes. of 33, 66, or 154 megabytes or floppy-dtsc-s�e dnves holding 20 and 34 megabytes. So rt's easy to 
move up tn capacrty, or reduce package size, wrthout changing important system elements or periomnance. 

ill Fast, Unear Voice Coil Posiuoning • DC Power requined only! • 50 ms Average Positioning time 
• 10 ms track-to-track posiuoning • Simple, para/lei Interface • 90 ms Maximum Posiuoning Time 
• Fully servoed head posiUoning • Optional SMO Interface • 6.4 ms Average Latency 
• Dedicated servo tracks 

THE PRIAM LINEUP 
Model/Disc Size Capacity Size 
DISKOS 3350 114"1 33Mbytes 7". x 17" x 20" 
DISKOS 6650 14" 66 Mbytes 7" x 17" x 20" 
DISKOS 15450 14" 154 Mbytes 7" x 17'' x 20" 
DISKOS 2050 8" 20 Mbytes 4.62" x 8.55" x 14.25" 
DISKOS 3450 8" 34 Mbytes 4.62" x 8.55" x 14.25" 
DISKOS 570 5.3 Mbytes floppy-size 
DISKOS 1070 10.6 Mbytes floppy-size 
All PRIAM DISKOS Drives have a Transfer Rate of 1 .03 Mbytes/Sec. 
Opuonal SMD interface availaale lor $150. 

Weight 
33 1bs. 
33 1bs. 
33 1bs. 
20 lbs. 
20 lbs. 
(low) 
(low) 

Price 
$2995 
$3749 
$4695 
$2995 
$3745 
(low) 
(low) 

SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester 
D�1ves Will mount in our �4·· Standard Case. The a·· Winchesters have two alternatives: a single 
dnve case and a dual dnve case. All SIRIUS SYSTEMS Winchester drive cases include Power 
Supply, tntemal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very 
adequate vent1latton. DQve addresstng IS done on the rear of the Case and not on the drive iteself 
to provtde ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full 
year and come in our standard blue-black color scheme. Consult us for current availability and 
pnctng. . 

Remex RFD 4000/4001 
8" Floppy DISC Drives 
Double sided . . .  Double densitY! !  

RFD 4001,  $569.95 
Offers quality and featpres found in drives costing much 

SIRIUS SO+ 
Perfect Add-Ons for Your 
computer System! 

The SIRIUS SYSTEMS BO+ Series of Floppy 
Dtsk add-ons are destgned to provide un
matched versatility and periormance for your 
computer. Consisting of four different add-ons 
there is a 80+ Series Roppy Disk to meet your 
need. All80+ Senes Floppy Dtsk are compatible 
wtth the TRS·80· and come ready to plug in! 

COMMON CHARACTERISTiCS 

• 5 ms track'to-track access time 
• Auto-eject 
• 180 day WARRANTY 
• ExceptiOnal speed stability- 1V2% 
• Sinqle density (FM) or double density (MFMI 

MZf:M) . 
• Ultra high reliability 
• 2 year Power Supply Warranty 
• Mix anyora/180+ Series on the same cable' 
• Includes user accessible plugboard lor drive 

reconliguring 
SPECIFIC CHARACTERISTICS 
The SIRIUS 80+1 is a single sided, 40 track, 
highly reliable Floppy Disk add-on. Offering 5 
more tracks than the Radio Shack model, it cost 
$140 lesst Formatted data storage is 102K/20K 
bytes single/double de.nsity. 
SIRIUS 80+ 1 . . . . . . . . . . . . . . . . $359.95 

The SIRIUS 80+2 is a dual sided, 70 track (35 
per stde), htghly versatile Floppy Disk unit. It 
appears to the TRS-80· as TWO 35 track drives 
yet COST LESS THAN HALF THE PRICEI Even 
greater savings result, since data is recorded on 
both sides of the media instead of only a single 
stde. Ustng the plug board, it may be recon
figured for other computer systems I (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 data storage is B0.6K! 
161 .2K'bytes single/double density. 
SIRIUS 80+2 . . . . . . . . . . . .  $449.95 

more! • Single or Double Density • Double-Sided Drive • Door Lock INCLUDED 
W ·1 p INCLUDED 

The SIRIUS 80+3 is a single sided, 80 ·1rack, • n e- rotect • 1 80 Day Warranty • Compatible with Shugart ·:ouad" density Floppy Disk unil. Offering 2'13 
850/851 • Low Power Operation ensures LONGER LIFE! ! • Model RFD 4001 offers limes the storage ol a Standard Radio Shack 
Data and Sector Separator · drive, the 80 +3 greatly reduces the need for 

RFD 4
. 
00014001 Technt'cal Manual . _6_95 

diskettes correspondingly. Additionally, 
because ol the mcreased storage and faster 

Connector Set #3 (AC, DC, Card Edge) . 1 0.95 RFD 4000C/6 Cabinet (for use with track-to-track access time, the 80+3 allows Ire-
Connector Sel #4 (AC and DC) . . . . . . . . . . 2.95 Power Modules) . . . . . . . . . . . . . . . . . . . 29.95 mendouslv increased throughput for disk based 1---�-------------------------___j programs!! !  The 80+3 INCLUDES SIRIUS's 

TRAKS-PATCH on Diskette. Formatted data 
Remex 10008 . . .  If you·ve been lOOking storage is 204K/40K8 bytes single/double 
for a less expensive floppy disc drive, density. 
but not wanting to sacrifice quality - SIRIUS 80+3 . . . . . . . . . . . . . . . . $489.95 
thiS IS It! . The SIRIUS 80+4 Floppy Disk add-on is a 

double sided, 160 track (80 per side) 5V4' 
monstert The ultimate in state-of-the-art 5V4' 
Floppy Disk technology, to 80+4 is seen by the 
TRS-80· as two single sided disk drives, each 

You get both in the Remex 10006! For only $419.95 1ook with 80 tracks. Thus, in terms of capacity one 
at what you get: • 8". Floppy Drive • Single or Double Density 80+4 IS equtvalent to 4"-' standard Radio Shack 
• Hard or Soft Sectonng • Medta ProtectiOn Feature • Single Density drives - a savings of over 73% (not to mention 
Data Separator • 1 80 Day Factory Warranty dtskettes1 1 1 l .  (Wtth a double density converter 

the available memory is huge!) The 80+4 is 
Door Lock Option . . . .  $19.95 Write Protect Option . . .$19.95 RFD 10006 Technical Manual .$5.95 stmtlar to the 80+2 in that it arrives configured 
lnteriace Adapter Connector Set #1 , RFD 10006 CASE (lor use as Drive 0 and any of the other three addresses 
(REMEX-to-Shugart) . . .  $14.95 (AC, DC, & Card Edge) . . $10.95 (with Power Modules) . . . . .  $29.95 (with the standard Radio Shack Cable) or as any t---'---------------------------__.j of four drives (with the SS Standard Cable). The 

80+4 INCLUOES TRAKS-PATCH on Diskette. 

SIRIUS 8" DISK 
POWER MODULES 
The Single and Dual Drive Power Modules are 
designed to provide DC and (switched) AC 
power for one (the Single Drive Power Moa
ule) or two (the Dual Drive Power Module
the DDPM will power three RFD 4000s or 
4001s) 8" Floppy Disk Drives. Many features 
are included for safe and reliable operation 
and the Power Modules come with our stan· 

dard 180 day WARRANTY \the Open Frame 
Power Supply warranty is or 2 years). All 
Power Modules will work with either the RFD 
4000C/B or RFD 10006 case (color schemes 
match also). 
Dual Drive 
Power Module (DDPM) . . .$1 39.95 

Single Drive 
Power Module (SDPM) . . . . .  1 1 9.95 

(The plug board is also included.) Formatted 
data storage is 408K single denstty or 816K 
bytes double density. 
SIRIUS 80+4 . . . . . . . . . . . . . . .  $624.95 

All 80 + Series Floppy Disk add-ons operate a 5 
mtlhseconds track-to-track access time (eight 
limes faster than the SA 400) but are Expansion 
Interface Limited to 12 milli-seconds for the 
TRS-80· .  
"TRS-80© Tandy Corp • TO ORDER CALL (615) 693-6583 

� Phone Orders Accepted 9AM-7PM (ESDT) SIRIUS IIJ We accept MC, VISA, AE, COD (requtres Certtfted Check, Cashter's Check 

SYSTEMS or Cash) and Checks (personal checks reqUire 14 days to clear) SHIPPING 

1 , AND HANDLING: $7 00 per Floppy Dtsk Dnve or 80+ Module • 5% for other 
Items (any excess wtll be refunded) • Foreign Orders add 1 0% for Shtpptng 

7528 Oak Rtdge Htghway & Handltng Payment tn U S  currency • Tennessee restdents add 6% Sales 
Knoxvtlle, Tennessee 37921 Tax • VOLUME DISCOUNTS AVAILABLE 

Circle 1 35 on i nquiry card. 

MPI 51/52 . . .  
A Great Reliable Mlni·Drlvel 

• Fast! 5ms track to track access 
• Exclusive Pulley-Band Design 
• Unique Door/Ejector Mechanism 
• Reliable 1 '12% Speed Stability 
• Single/Double Density Operation 
• Industry/ANSI Standard Interface 

MPI 51 
(Single Head, 40 tracks, 120K/240K · 
bytes Single/Double Density"") . . . . . $259.95 
MP1 52 
(Dual Head, 70 tracks, (35/side), 
218.8K/437.5K Single/Double Den-
srty··)  . . . . . . . . . . . . . . . . . . . . . .  $349.95 

MPI 91/92 . . .  NEW 
STATE·OF·THE·ART . 
DISK DRIVE ! 
MPI 91 
(Single Head, 80 tracks, 240K/480K 
Single/Double Densrty··) . . . . . . . . .  $389.95 
MPI 92 

. · 
(Single Head, 160 tracks (801side), 
480K/960K Single/Double Den-
�i!Yu;)oririaitedi!aia stoiaie. · · · · · · .$499·95 

Introducing the 
versatile, Low-cost 
OMECA Series 
controller 

As new technological advances bring down the 
cost ofJast, reliable mass data storage, the need 
for an tnexpenstve, versatile controller have be
come greater and great�r. To meet this need, 
SIRIUS SYSTEMS' OMEGA Series Controller 
was designed. 
The SIRIUS OMEGA Series Cont;oller Module 
utilize� an on-board microprocessor to 
medtate data transfer to a wide variety of 
penpherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8" or 14") ,  four 5'14' Floppy Disks Drives 
and/or up to eight 8" Floppy Disk Drives may be 
tn use at one time. Host systems interiacing 
IS. accomplished vta a parallel or a serial inter
face. With the additon of a. Personalrty module, 
the OMEGA Senes Controller Module is directly 
compatible with many popular com
puter systems (among them the TRS-80· ,  
Apple, Heath, and others). Provision is made lor 
the addition of a streaming tape drive, also. 
SPECIFIC HARDWARE 
FEATURES INCLUDE: 
• Control of up to twelve Floppy Disk Drives 

(eight 8" and/or lour 5'14') 
• 8" and/or 5V." Disk Drive Utilization • Single (FMJ or Double (MFM) density data 

storage • Hard or Soft sectored diskette usage · • Utilization of "Quad" density (96 tpi) 8" or 5V4' Disk Drives 
• Control of up to lour WINCHESTER type 

PRIAM DISKOS Disk On'ves 
• 8" or 14" may intermix on the same cable • Accommodates 8" and/or 14" drives of 

5.3Mbytes to 154Mbytes • Ultra-Fast data transfers 
• Extremely flexible host-controller interfacing 
SPECIFIC SOFTWARE 
FEATURES INCLUDE: 
• Dynamic format modifications via command 

words 
· 

• Extremely flexible format acceptance for un-
usual data storage fomnats . 

• Easily inieriaces to standard operating sys
tems (TRS-DOS ·, CP/M · · · ,  etc) 

• Operates in either geUput sector mode or 
data string mode 

• Periomnance parameters may be changed by 
EPROM replacement or .Dynaminic Repro
gramming 

Dedicated systems cards are also available on a 
limited basis for the STD-6US and the S 100. 
These cards feature shared memory also (again, 
software selectable) in addrtion to the regular 
OMEGA Series Controller Module features. Con
sult SIRIUS SYTEMS for current price and 
avatlabthty for the entire line of OMEGA Series 
Memory Unrts and Controllers. Dealer inquir
tes are mvtted. 
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Software can be written to function 
properly on widely varying computers 
that use the same microprocessor . 

pendent of particular programmable memory locations. 
Another way to eliminate the use of processor re

sources, as well as maximize throughput, is to use 
subroutine-threaded code (STC) .  Subroutine-threaded 
code makes use of only the program counter and the sub
routine return stack, resources already dedicated to the 
control of program flow. Thus, the processor resources 
traditionally available to the programmer remain free for 
use by machine-language code. 

Distribution of Software 
It is possible to conceive of a mass market for software; 

such a market would allow high-quality programs to be 
distributed at low cost. We will assume that such code 
will be distributed in the form of read-only memory 
modules, so that a purchaser actually receives a physical 
product for his money. Furthermore, the memory needed 
to store the program is included in the purchase price, a 
characteristic not obtained with distribution on magnetic 
media. Software piracy will be possible for advanced 
hobbyists, but these represent only a small portion of the 
consumer market .  

To maximize sales, it is  necessary that everyone who 
has a computer and who wants to use the program be 

able, to do so. Given machine-language distribution, the 
market is already limited to those users with a particular 
processor; it should not also be limited to those users 
with a particular computer system. 

Software can be written such that it functions properly 
on systems that use different locations for programmable 
memory, read-only memory, and input/output (I/0) de
vices, as well as systems that use completely different I/0 
devices. The system-independent read-only memory 
must be written in code that is position independent, and 
it must also include features for linking to other similar 
modules. These criteria can be satisfied with machine
language code (on certain processors) or with a correctly 
designed intermediate language . Widest distribution re
quires such properly written code. 

Machine-Language Examples of 
Threaded-Code Interpreters 

Here we present assembly-language code for the 
Motorola MC6809 microprocessor which implements 
complete interpreters for direct-threaded code, indirect
threaded code, and token-threaded code. Most of these 
listings are punctuated by "stack pictures" (typed in 
lowercase) that represent the current state of the stack at 
various points in the listing; visualization of the stack is 
often crucial to understanding the interpretive process. 

An illustration of subroutine-threaded code (using 
subroutine jump and return instructions) would be 
trivial, and thus is not included. However, it should be 
noted that a position-independent form of subroutine
threaded code is available on computers with long rela-

� Produced and widely used in  Eng l and and U .S.A. 

CO M P L ETE B U SI N ESS PAC KAG E 

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 NAM ES/ADDRESS, ETC 
02 = ENTER/PRINT INVOICES 
03 = ENTER PURCHASES 
04 = ENTER AJC RECEIVABLES 
05 = ENTER AJC PAY ABLES 
06 = ENTER/UPDATE INVENTORY 
07 = ENTER/UPDATE ORDERS 
08 = ENTER/UPDATE BANKS 
09 = EXAM I N E/MONITOR SALES LEDGER 
10 = EXAM I N E/MONITOR PURCHASE LEDGER 
11 = EXAM I N E/MONITOR ( INCOM PLETE RECORDS) 
12 = EXAMINE PRODUCT SALES 

13 = PRINT CUSTO M ER STATEM ENTS 
1 4 =  PRINT SUPPLI E R  STATEMENTS 
15 = PRINT AGENT STATEMENTS 
16 = PRINT TAX STATEMENTS 
17 = PRINT WEEK/MONTH SALES 
1 8 =  PRINT WEEK/MONTH PURCHASES 
, 9 =  PRINT YEAR AUDIT 
20 = PRINT PROFIT/LOSS ACCOUNT 
21 = U PDATE END MONTH FILES MAI NTENANCE 
22 = PRINT CASH FLOW FORECAST 
23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
24 = RETURN TO BASIC 

WHICH ONE? (ENTER 1 ·24) 
01 SUB. 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 INTEG RATE. 

All programs in BASIC for CP/M. PET. 6800 

G. W. COM PUTERS L,. TD, the producers of  th is  beaut ifu l package i n  U.K. 

WE EXPORT TO ALL COUNTRIES: 
BARCLA YCARD ACCEPTED 

CBM APPROVED 

CP/M Ver. 9.00 is one 16 K core program 
using random access releasing both drives for 

data storage, and 250 word vocabulary Is 
translatable in any foreign language. 

PRICES: Programs 1 ·23 EXC (19,20,22,23) £475 
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CALLERS BY APPOINTMENT ONLY 
89 Bedford Court Mansions 

Bedford Avenue 
London WC1, U.K. 

CONTACT TONY WINTER 01 -636-8210 
BARCLAYCARD ACCEPTED 

CBM APPROVED 

CP/M Ver. 9.00 Is one 16 K core program 
using random access releasing both drives for 

data storage, and 250 word vocabulary is 
translatable in any foreign language. 

£575 Stock Integrated Option + £100 Bank Integrated Option + £100 

Circle 1 36 on inquiry card. 



Is Expandability the Reason 
Over 200,000 Smart Buyers Chose 

TRS-80? Or is it Price? Or . . .  
Maybe these customers came to Radio Shack for their computer 
because they knew they cou ld g et nationwide service? Or buy a 
Model I micro starter system for $499? Or because Radio Shack 
started the boom in rel iable l itt le computers? But come they did.  
And coming they sti l l  are !  

"Who Wants One That Can't Grow?" 
This q u estion was asked by Radio S h ack's president before 
TRS-80® went to m arket. So we m ade memory expandable from 
4K to 48K RAM ( i n  1 6 K  leaps ) .  We made ROM expandab l e  and 
BAS I C  upgrad ab l e .  We provided for the addit ion of d isk drives, 
printers , acoustic coupl ers and other peripherals. We have a great 
new upper/lower case conversion , and a SC R I PS IT® package that 
makes TRS-80 M odel I a g reat bargai n in Word Processing.  

"Be Better Than Competition!" 
"Not merely cheaper, " he said, "not just more popu lar, " he said .  
"Better !"  That includes software, hardware, service, mon itor size, 
keyboards, salesmen,  store fronts, peripherals and RAMs.  If  you 
own a TRS-80, l et us show you how to better your system and its 
benefits. I f  you're sti l l  on the sidel ines . . .  shouldn't you play with 
us? After al l ,  Radio S h ack and T R S-80 have FAST D E L I V E RY 
FROM STOCK or a very short wait. Most (if not al l )  the competitors 
are much slower p layers! 

Expansion Interface 
The hub of an expanded TRS-80 
system. Holds up to 32K more mem
ory! Has interfaces for pri nter, 4 disk 
drives, second cassette. Also takes 
RS-232C interface card. s299 

Mini-Disk 
Drives 

Reg. $399 
s499 each 

Quality engineered disk drives 
let you store and retrieve data 
and programs fast. Sale ends 
9/30/80. Order Today! 

Qual ity for less ! Prints 1 0 0  cps on 80 
columns. Accepts 9%" fan-fold, 8 '12'' 
roll paper or single sheets. 

FOR M O R E  R EASONS 
SEND FOR OUR FREE 
COMPUTER CATALOG 

STATE ZIP 



tive branch instructions (eg : the LBSR, long branch-to
subroutine, and RTS, return-from-subroutine, instruc
tions on the MC6809). 

Listing 4 illustrates a very simple implementation of a 
direct-threaded code interpreter. This particular imple
men'tation is very fast, but it has the following 
undesirable properties: 

• it requires a special machine-language return instruc
tion (ie: JMP [ , Y +  + ]  ) ;  

• it reserves the Y register for use by the interpreter; 
• it requires that the interpreter location (the address of 

RETURN) be known to the compiler, making the 
resulting intermediate-language code definitely 
position-dependent. 

In operation, the Y register points to the next address in 
a direct-threaded code list; that address, of course, points 
directly to machine code. Executing the operation JMP 
[, Y + + ]  (indirect, autoincrement by 2) causes the 
machine to start execution at the address contained in the 
list element; simultaneously, the Y register fs updated to 
point at the next item In the list of addresses. · 

The single instruction JMP [ ,  Y + + ]  ends each 
machine-language subroutine. By reserving a processor 
register for use as the current thread pointer, a speed ad
vantage is obtained; transfer of control using JMP 
[, Y + + ]  requires nine machine cycles (on the MC6809), 
while a JSR-RTS pair requires thirteen. 

The situation becomes more complex when control is 
transferred to a subroutine composed of intermediate- · 
language statements. Machine-language instructions are 
included at the beginning of the intermediate-language 
subroutine to perform the call operation. The Y register 
may be thought of as the topmost location of the stack of 
intermediate-language return addresses; its contents are 
pushed onto the stack, and Y is loaded with the address 
of the start of the intermediate-language subroutine list .  

The last item in an intermediate language list is the 
address of the return routine. This recovers an old inter
mediate-language pointer from the stack and continues 
interpretation where it left off when it did a subroutine 
call. 

In listing 5, we show a very simple indirect-threaded 
code interpreter. As in the previous example, the inter
pretation process is fast, but again it has the following 
limitations : 

• it must use a position-dependent, machine-language 
return instruction (eg: JMP NEXT); 

• it uses the Y register to hold the list pointer; 
• it still requires that the compiler generate position

dependent pointers to the CALL and RETURN 
routines . 

Listing 6 is an example of a moderately complex direct
threaded code interpreter. It is somewhat slower than the 
simple interpreter in listing 4, but it uses a standard RTS 
instruction to return from machine-language routines. 
Thus, the machine-language routines need not contain 
pointers to the next operation. Still, this advantage is 
bought at the expense of additional machine-language 
code in each intermediate-language subroutine. The 
intermediate-language subroutines themselves do have 
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Listing 7: An improved direct-threaded code interpreter for the 
MC6809 microprocessor. This interpreter does not use any of 
the microprocessor registers. 

s -) p tr t o  n e w  t h r e a d  
a d d r  o f  " n e x t "  
o l d  t h r e a d p t r 

C AL L :  P SHS D 
LDD 2 , S 
STD 4 , S 

SAVE D 
GET NEW PTR 
THREAD PTR 

s -)d 
s p a c e  
n e w  t h r e a d p tr 
o l d  t h r e a d  p t r 

P ULS D 
LEAS 2 , S 

NE X T :  LEAS -4, S 

R E C OVER D 
DELETE SPACE 
MORE SPACE 

s -)s p a c e  
s p a c e  
t h r e a d  p t r 

R ETUR N :  P SHS X , D SAVE X ,  D 

s - ) d  

s p a c e  
s p a c e  
t h r e a d  p t r 

L D X  S , S 
LDD , X++ 
STX S . S 
STD 4 , S 
LEAX N E X T , P C R  
S T X  6 , S 

s - ) d  
X 

GET THREAD PTR 
GET N E X T  MACHL ADDR 
STACK THREAD P T R  
STACK R O UT I NE ADDR 
GET ADDR OF " NE X T "  
SAVE A S  MACHL RETURN 

m a c h l  r o u t i n e  
a d d r  o f  " n e x t "  
t h r e a d  p t r 

P ULS D , X , P C  GO TO MACHL R O UT I NE 

s -)a d d r o f  " n e x t "  
t h r e a d  p t r 

I -C O D E :  J S R  C ALL < i n s t l >  . . . <RETURN> 

Listing 8: Token-indirect token-threaded interpreter for the 
MC6809 microprocessor. Because of the use of two levels of 
lookup, this interpreter is completely position independent. 

N E X T :  

s -> t a b l e  a d d r  
o l d  i n d i r e c t  
t h r e a d  p t r 

L E A S  -4 , S 

P SH S  U , X , D 

s '-) d 

X 
u 
s p a c e  
s p a c e  
t a b l e  a d d r  
i n d i r e c t  
t h r e a d  p t r 

MAKE F R E E  STACK S P A C E  
S A V E  R E G I S T E R S  

Listing 8 continued on page 222 



Pascal/MY® + 
The Choice of Professionals, Worldwide 

Pascai/MT + is an enhanced version 
of our successful Pascai/MT package 
popular with both hardware and 
software engineers. Generating even 
more optimized ROMable 8080/ZBO 
object code [directly from the Pascal 
source] , Pascai/MT + now includes 
those features demanded by today's 
professional. We've added modular 
compilation and linking [incorporating 
the industry standard linker format 
used by FORTRAN and PUI] and user 
selectable ZBO native code or our 
enhanced 8080/ZBO object code. 
Also included is an improved 
SYMBOLIC DEBUG, more 1/0 
facilities and even an option to 
produce pseudo assembly output 
intermixed with the Pascal source. 

MODULAR COMPILATION 
Pascai/MT + generates the same 
industry standard relocatable code 
used in FORTRAN and PUI . Pascal 
code may be linked with our linker or 
any compatible linker. Both Pascal 
and assembly language modules may 
be separately compiled and then 
combined to produce a final program. 
With modular compilation available, 
the run time overhead becomes as 
small as 256 bytes, and is typically 
1 200 bytes.  

OPTIMIZED NATIVE 
OBJECT CODE 
Pascai/MT + now produces even 
more optimized object code than 
before. Now included is a compile
time selectable option to generate 
ZBO code where it is more efficient. 
The 8080/8085 code is better, too. 

IMPROVED DEBUGGING 
FACILITIES 
The Pascai/MT + debugger is  
improved. We've added facilities to 
use the debugger with larger 
programs and even in a ROM-based 
environment. The compiler can also 
output a disassembled listing of your 
programs with the Pascal source 
code interspersed between the 
object code. This helps you gain 
visibility in non-CP/M® applications. 

Circle 1 37 on i nquiry card. 

ENHANCED 1/0 
CAPABILITIES 
To our already powerful console, 
printer and re-directable 1/0 facilities . 
we have added Pascal standard 
TEXT file 1/0 as well as improved line 
editing for console 1/0. 

PLUS . . .  
• Transcendental functions 

• Improved String Handling 

• Benchmark tests rate our code 
up to 1 0 times faster than 
P-code Pascal and faster than 
other native code high level 
languages too ! 

• Re-assembly of the run-time 
package no longer required for 
ROM based applications ! 

AND OUR 
STANDARD FEATURES: 
• High speed compilation (up to 

2000 lines per minute] 

• N o n - C P / M ®  e n v i r o n m e n t s  
supported 

• CP/M® file support 

• Program chaining 

• Built-in mini-assembler 

• Compile-time constants 

• Business [ 1 8-digit] arithmetic 

• Scientific [6.5 digit] arithmetic 

• AMD951 1 Hardware support 

• Source code for run-time package 
inc luded [re-assembly now 
requires Macro-SO assembler] 

• 1/0 port, Interrupt facilities 

• Bit and Byte manipulation 

• Many useful built-in procedures 
[loaded from run-time library] 

SYSTEM REQUIREMENTS 
To execute the Pascai/MT + system 
you must have a CP/M® system with 
at least 32K of memory. For larger 
applications we recommend 48K or 
more. Source programs are pre
pared using ED [or equivalent]. we 
recommend WORD-MASTER. 

(Coming soon: versions for Intel ISIS
II and Heath HODS. Ask us.] 

ORDERING 
STILL ONLY $250 
will buy you one of the best software 
power tools available. 

Pascai!MT + has been chosen by 
companies such as GE, FMG and 
Chromatics (as well as over 700 
other companies] as the Pascal for 
them, why not join them ! 

The Pascai!MT + package: 

• BCD compiler 

• Roating point compiler 

• Linker 

• Interactive Symbolic Debugger 

• Run time package in Source and 
Object form. 

• Pascal library utility routines 

• 95 + page user's guide 

• Sample programs 

The user's guide is available for 
$30.00, refundable with a system 
purchase. 

MT microSYSTEMS has a very 
reasonable graduated, one time 
royalty arrangement for free 
standing software generated by 
Pascai/MT. Ask us. 

To order Pascai/MT + write or 
call: /MT MicroSVSTEMs\ 

1 562 Kings Cross Drive 

Cardiff, CA 92007 

[71 4] 753-4856 

We ship on 8" single density 

and 5-1 /4" North Star single 

d e n s i t y .  Other  formats 

available. Ask us. 

CP/M is a trademark of Digital Research 

Pascai/MT is a trademark of MT microSYSTEMS 
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BUSINESS - PROFESSIONAL - GAME 
SOFTWARE FOR APPLE AND TRS-80 

0 HOME FINANCE PAK I :  Complete package $49.95 A p ple, TRS-80 
0 BUDGET: The heart of  a comprehensive home finance system. Allows user to define up to 20 budget 

items. Actual upense input can be by keyboard or by automatic reading of CHECKBOOK I I  files. Costs are 
automatically sorted and compared with budget. BUDGET produces both monthly actual/budget/variance 
report and a year-to-date by month summary of actual costs. Color graphics display of expenses . . .  $24.95 

0 CHECKBOOK 11 : This extensive program keeps complete records of each check/deposit. Unique check 
entry system allows user to set up common check purpose and recipient categories. Upon entry you select 
from this pre-defined menue to minimize keying in a lot of data. Unique names can also be stored lor com
pleteness. Rapid access to check files. Check register display scrolls for ease of review. 40 column print· 
out. Up to 100 checks per month storage. Files accessible by B U D G p  program , , . . . . . . . . . . .  $19.95 

0 SAVINGS : Allows user to keep track of deposits/withdrawals for up to 1 0  savings accounts. Cpmplete 
records shown via screen or 40 column printer. . . . . . . . .  $14.95 

0 CREDIT CARD: Keep control of your cards with this program. Organizes, stores and dis111ays purchases, 
payments and service charges. Screen or 40 column printer display. Up to 1 0  separate cards . . . . . .  $14.95 

0 TH E  U N I V E RSAl C OMPUTING MAC H I N E :  $39.95 Apple, TRS-80 
A user programmable computing system structured around a 20 row x 20 column table. User defines row 
and column names and equations forming a unique computing machine. Table elements can be multiplied, 
divided, subtracted or added to any other element. User can define repeated functions common to a row or 
column greatly simplifying table setup. Hundreds of unique computing machines can be defined, used, stored 
and recalled, with or without old data, for later use. Excellent for sales forecasts, engineering design analysis; 
budgets, inventory lists, income statements, production planning, project cost es1imates-in short for any 
planning, analysis or reponing problem that can be solved with a table, Unique curser commands allow you 
to move to any element, change its value and immediately see the effect on other table values. Entire table 
can be printed by machine pages (user-defined 3-5 columns) on a 40 column printer. Transform your com· 
puter into a UNIVERSAL COMPUTING MACHINE. 

O C O L O R  C A L E N D A R :  HI-RES color graphics display of your personal calendar. Automatic 
multiple entry of repetitive events. Review at a glance important dates, appointments, anniversaries, birth· 
days, action dates, etc. over a 5 year period. G raphic calendar marks dates. Printer and screen display a 
summary report by month of your full text describing each day's action item or event. Ideal for anyone with 
a busy calendar . .  (Apple Only) , . . . . . . . . .  S19.95 

0 B USIN ESS SO FTWA R E  S E R I ES:  E ntire package $1 99.95 Apple, TRS-80 
O MICROACCOUNTANT: The ideal system for  the  small c_ash business. Based on classic T-accounts and 

double-entry bookkeeping, this efficient program records and produces reports on account balances,general 
ledger journals, revenue and expenses. Screen or 40 column printer reports. Handles up to 500 joumal 
entries per period, up to 100 accounts, Instructions include a short primer in Financial Accounting. S49.95 

0 UNIVERSAL BUSIN ESS MAC H I N E :  This program is designed to SIMPLIFY and SAVE TIME lor the 
serious businessman who must periodically Analyze, Plan and Estimate. The program was created usinu our 
Universal Computing Machine and it is programmed to provide the following planning and forecas1ing tools. 

CASH FLOW ANALYSIS PROFORMA BALANCE SHEET SOURCE ANO USE OF F U N  OS 
PROFORMA PROFIT & LOSS SALES F O RECASTER JOB COST ESTIMATOR 

Price, including documentation and a copy of the base program, Universal COillflll ling Machine . . . . .  $89.95 

0 1NVOICE:  Throw away your pens. Use the ELECTRONIC INVOICE facsimile displayed on your CAT. 
The program prompts and you fill in the data. Includes 3 address fields (yours, Bill to and Shi11 to). Invoice 
No., Account No., Order No., Salesman, Terms, Ship Code, FOB Pt. and Date. Up  to 10 items per sheet with 
these descriptions: Item No., No. of units, Unit Price, Product Code, Product Oescription, Total Dollar 
amount per item and invoice total dollar amount. Generates, at your optiOn, hard copy invoices, shi11ping 
memos, mailing labels. audit copies and disc updates to master A/A files. (48K) . . . . . . . . . . 549.95 

D BUSINESS CHECK R E G ISTER: Expanded version of the Checkbook I I  program. Handles up to 500 checks 
per month wittl complete record keeping. (48K). . . . . . . . . . . . . . . . . . . . . . . . . . .  S29.95 

0 BUSINESS BUDGET: As described above and companion program to Business Check Reaister. Handles 
500 transactions per month, up to 20 cost categories. Accesses BCR files for actual costs. (48K) . . . .  S29.9S 

0 E l E C T R I C A L  E N G I N E E R I N G  S E R I E S :  Both programs S1 59 .95 A p ple 
0 LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic circuits before you build 

them. CMOS, TTL, or whatever, if it's digital logic, this program can handle it. The program is an inter
active, menu driven, lull-fledged logic simulator capable of simulating the bit-time by hit-time response of a 
logic network to user-specified input patterns. I t  will handle up to 1000 gates, including  NANOS, NOAS,  It�· 
verters, FLIP-FLOPS, SHIFT R E G ISTERS. COUNTERS and user-defined MACROS. Up to 40 user-defined, 
random, 01 binary input patterns. Simulation results displayed on CRT or printer. Accepts network des· 
criptions from keyboard or from L O G I C  DESIGNER lor simulation. Specify 1000 gate version (48K re· 
qui red) or 500 gate version (32K required) . . . . . . . . . . S89.95 

0LOGIC DESIGNE R: Interactive HI-RES Graphics program for designing di!)ital lngic systems. A menu 
driven series of keyboard commands allows you to draw directly on the screen up to 15 different gate types, 
including 10 gate shape patterns supplied with the program and 5 reserved for user specification. Standard 
patterns supplied are NAND, NOR, INVERTER, EX-OR, T-FLOP, JK-F L O P. 0-FLOP, RS·FLOP, 4 Bit 
COUNTER and N-BIT SHIFT R E G ISTER. User interconnects gates just as you would normally draw using 
line graphics commands. Network descriptions for L O G I C  SIMULATOR generated simultaneously with the 
CRT diagram being drawn. Drawing is done in pages of up to 20 gates. Up to 50 pages ( 1 0  per disc) can be 
drawn, saved and recalled. Specify 1000 gate (48K) o r  500 gate (32K) system . . . . . . . . . . . . . .  ·$89.95 

0 MAT H EMATICS S E R I ES:  Complete Package $49.95 A1111le only 
0 NUMERICAL ANALYSIS: HI-RES 2-0imensional p lot  of any function. Automatic scaling. At your OJJtion, 

the program will plot the function, plot the INTEGRAL, plot the D E RIVATIVE, determine the ROOTS, 
find the MAXIMA and MINIMA and list the INTEGRAL VALUE. For 16K . . . . .  $19.95 

0 MATAIX: A general purpose, menu driven program for deterrnininu the INVERSE and DETERMINANT of 
any matrix, as well as the SOLUTION to any set of SIMULTANEOUS LINEAR EQUATIONS. Disk 1/0 lor 
data save. Specify 55 eqn. set (48K) or 35 eqn. (32K) . . . , S19.95 

0 3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating H I-RES 
PLOTS o1 3- dimensional surfaces from any 3-variable equation. Disc save and recall routines for plots. Menu 
driven to vary surface parameters. Demos include BLACK H O L E  gravitational curvature equations . .  51 9.95 

0 A CT I O N  A D V E NT U R E  GAMES SE R I ES :  E ntire series $29.95 Apple on ly 
0 REO BARON: Can you outlly the R E O  BARON? This fast action game simulates a machine-gun DOG· 

F IGHT between your W O R L D  WAR I BI·PLANE and the baron's. Y:lu can LOOP, DIVE, BANK or CLIMB 
in any one of 8 directions - and so can the BARON. in  HI-R E S  graphics . . . . . . .  S14.95 

0 BATTLE O F  MIDWAY: You are in command of the U.S.S. HORN ETS' DIVE-BOMBER squadron. Your 
targets are the Aircraft carriers, Akagi, Soryu and Kaga. You must fly your way through ZEROS and AA 
F I R E  to make your D IV E-BOMB run. In HI-RES graphics . . . . . .  S14.95 

O suB ATTACK : It's April, 1 943. The enemy convoy is headed for the CORAL SEA. Your sub, the 
MORAY, has just sighted the CARRIERS and BATTLESH IPS. Easy pickings. But watch out lor the D E· 
STAOVEAS - they're fast and deadly. In HI-RES graphics . . . 514.95 

0 FREE CATALOG- All programs are supplied in disc and run on Ap1lle I I  w/Oisc & Ap1Jiesolt ROM Card & 
TRS·BO level I I  and require 32K RAM unless otherwise noted. Detailed instructions inclmled. Orders 
shipped within 3 days. Card users include card number. Add S1.50 postage and handling with each order. 

-
VISA -

-
California residents add 6Yt% sales taK. Make checks payable to: 

SPECTRUM SOFTWARE 
OEALER I N Q U I R I ES 
INVITED 

P.O. BOX 20B4 · 142 CARLOW, SUNNYVALE, CA 94087 
FOR PHONE O R D ERS - 408-738-43B7 
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Listing 8 continued: 

LDU 

LDX 

LDB 

STX 

CLRA 

ASLB 

R OLA 

LDX 

ADDD 

TFR 

LDB 

S T X  

C L R A  

ASLB 

R OLA 

LDD 

ADD 

TFR 

STX 

LEA X 

STX 

P ULS 

1 0 , S 

1 4, S 

I X +  

1 4, S 

D . U 

4. S 

D, X 

' X+ 

1 2 , S 

D . U 

4 . S 

D ,  X 

6 , 5 

N E X T ,  P C R  

e , s 
D ,  X , U, P C  

GET TABLE ADDR 

GET THREAD P T R  

G E T  I ND I RE C T  TOKEN 

SAVE THREAD PTR 

TWO B YTES P ER TOKEN 

TABLE-RELAT I VE I N D I R E C T  PTR 

NOW AB SOLUTE 

GET TOKEN 

SAVE I ND I RE C T  PTR 

TABLE-RELAT I VE MACHL ADDR 

NOW AB SOLUTE 

SAVE AS UPC OM I NG P C  

ADDR O F  N E X T  

S A V E  F O R  M A C H L  R T S  

R EC OVER R E G S  + GO ! 

5 -:> a d d r o f  " n e x t "  
t a b l e  a d d r  
i n d i r e c t  
t h r e a d  p tr 

CALL : 

R ETUR N :  

PSHS D SAVE D 

5 -> d 

LDD 

STD 

P ULS 

B R A  

P SHS 

5 -> 

LDD 

STD 

LDD 

LEAS 

B R A  

a d d r  o f  " n e x t "  
t a b l e  a d d r  
i n d i r e c t  
t h r e a d  p t r 

4 , 8 GET TABLE 

2, 8 MOVE I T  

D R EC OVER D 

NEXT 

D SAVE D 

d 
a d d r  o f  " n e x t "  
t a b l e  a d d r  
o l d  i n d i r e c t  
t h r e a d  p t r  1 
t h r e a d  p tr 2 

ADDR 

4. S 

6 , S 

Q , S 

6 , S 

N E X T  

G E T  T A B L E  ADDR 

MOVE I T  

R EC OVER D 

D I SC A R D  JUNK 

pointers to the return operation, of course (making the 
code position-dependent), and the interpreter reserves the 
Y register for its own use . 

Listing 7 illustrates a direct-threaded code interpreter 
that does not reserve any processor registers; this inter
preter also allows the return from machine-language 
routines by means of a standard RTS instruction. The ab
solute locations of the interpreter call and return routines 
must be included in each direct-threaded code sub
routine; this usually precludes the distribution of such 
subroutines in read-only memory. 



Hard dislc and hardtapeMcontrol 
Up to 2400 Megabytes of 
hard disk control for the 
5-1 00 bus. 
Konan's SMC- 1 00 i nterfaces S- 1 00 bus micro 
computers with a l l  hard disk drives having the 
Ind ustry Standard SMD Interface. It is avai lable 
with software drivers for most popular operating 
systems . Each SMC- 1 00 controls up to 4 drives 
ranging from 8 to 600 megabytes per drive, 
including most "Winchester" drives - - such as 
Kennedy, Control Data, Fujitsu,  Calcomp, 
Microdata, Memorex, Ampex , and others . 

SMC-1 00 is a sophisticated, reliable system 
for transferring data at fast 6 to 1 0 megahertz 
rates with onboard sector bufferi ng, sector 
interleaving, and DMA. 

SMC- 1 OO's low cost-per-megabyte 
advanced technology keeps your micro computer 
system micro-priced . Excellent quantity discounts 
are avai lable . 

Konan's HARDT APE™ 
subsystem . . .  very low cost 
tape and/or hard disk 
Winchester backup and more. 
Konan's new DAT- 1 00 Single Board Controller 
interfaces with a 1 7112 megabyte ( u nformatted ) 
cartridge tape drive as well as the Marksman 
Winchester disk drive by Century Data . 

The DAT- 1 00 "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 . )  

Circle 1 39 o n  inqu iry card. 

Konan's HARDTAPE™ subsystem is 
available off the shelf as a complete tape and 
disk mass storage system or  a n  inexpensive tape 
and / or disk subsystem .  

Konan controllers and 
subsystems support most 
popular software packages 
including FAMOS™, CP/M® 
version 2.X, and MP/M. 
Konan, first (and sti l l  the leader) i n  high
rel iabi l ity tape and disk mass storage devices, 
offers OEM's, dealers and other users continuing 
diagnostic support and strong warranties. Usual 
del ivery is off the shelf to 30 days with com plete 
subsystems on hand for i mmediate del ivery. 

Call Kanan's TOLL FREE ORDER LI NE today: 

800-528-4563 

Or write to Bob L. Gramley 
Konan Corporation ,  1 448 N .  27th Aven ue 

Phoenix, AZ. 85009 . TWX/TELEX 9 1 095 1 1 552 

CP I M "'  i s  a registered trade name o f  Digital Research, 

FAMOS™ is a trade name of MVT Micra Com puter Systems . 

HARDT APE™ is a trade name of Kanan Corporatio n .  
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Type of Threaded Code 

Subroutine-threaded code 

Relative subroutine-threaded 
code 

Simple di rect-threaded 
code (listing 4) 

Simple indi rect-threaded 
code (as in l isting 5) 

Moderately complex d i rect-
th readed code (as in l isting 6) 

Improved di rect-threaded 
code (as in l isting 7) 

Token-threaded code (as 
in l isting 8) 

M C6809 Machine 
Cycles Used 

9 1  

98 

93 

371 

228 

552 

1 083 

Ratio of Cycles 
Used 

1 .0 

1 . 1  

1 . 1  

4 . 1  

2.5 

6 . 1  

1 1 .9 

· Relative S ize of 
Resu l t i n g  
I ntermed iate-
Language 
Code 

3 

3 

2 

2 

2 

2 

Can this Code 
Be M arketed to 
All Users of 
a G iven 
M icroprocessor? 

no 

yes 

no 

no 

no 

no 

yes 

Table 1: Comparison of threaded-code techniques. Notice that only two forms of threaded code, the relative subroutine-threaded 
code and the token-indirect token-threaded code are sufficiently system-independent to be used for mass distribution to (poten-
tially) all users of a given microprocessor. · 

· · · 

A possible alternative would be to modify the direct
threaded code interpreter in listing 7 to use strictly self
relative pointers_ Then· by including code for call and 
return in each read-only memory device, a form of 
distributable direct-threaded code might be obtained_ 
However, because the read-only memory stili contains 
machine-dependent code, the use of direct-threaded code 
in a read-only memory environment offers little advan-
tage_ 

· 

The improved direct-threaded code interpreter allows 
the use of most previously coded machine-language 
modules and allows " these routines to pass parameters 
through the processor registers. Routines cannot pass 
parameters on the hardware stack (which is used to main
tain the state of the interpreter), but could easily use the 
user stack of the MC6809 microprocessor for parameter 
transfer_ 

A similarly improved interpreter could be built for 
indirect-threaded code, but the position-independence 
problem is inherent in this intermediate language as well. 
Each indirect-threaded subroutine must include a pointer 
to the call routine, thus making the resulting 

intermediate-language code unsuitable for distribution in 
read-only memory. 

However, it is possible to build a token-thread inter
preter that has a completely position-independent 
intermediate-language representation . Listing 8 shows 
one implementation that achieves these goals. Notice the 
increased complexity and overhead when compared to 
our original direct-threaded code interpreter. 

This token-thread interpreter produces intermediate
language code that is more compact than that produced 
by previously mentioned interpreters. The advantage of a 
compact representation need not affect execution speed 
severely; remember that the overall efficiency of any in
terpretation scheme (including· the hardware interpreta
tion of op codes) depends more upon the work actually 
accomplished than the time spent in the interpretation 
process· itself. 

· 

This particular implementation is essentially a token
indirect token-thread interpreter. Two levels of token 
lookup are involved so that neither machine-language 
nor absolute addresses need be included as part of the 
intermediate-language subroutine. Of course, perhaps 

$ G O L D  D I S K  $ 
CP/M® Compatible Z-80 Disassembler 

• R EC R EATES Z-80 ASSEM B LY LAN G UAG E SOU RCE FI LES FROM 
ABSOLUTE CODE (.COM F I LES) FO R ALTERAT I O N .  $ 

_ FEAT U R ES M N EM O N I C  LAB E LS F O R  EASY P ROGRAM TRAC I NG .  6200 - I NCLU D ES CO M P LETE D OC U M ENTAT I O N  A N D  FREE UTILITY 
FOR SPEC I FY I N G  A N D  D ECO D I NG ASC I I  SECT I O N S  OF CODE. . . 

• OPERATES U N DER M I N I M U M  CP/M' CO N FI G U RATI ON ( 1 6 K  RAM). POSTPA I D  
• DOC U MENTAT I O N  O N LY: $ 1 2  (MAY B E  A PPLI E D  T O  DISK O R DER). 

ONE DAY SERVI C E  FOR CR EDIT BOWER-STEWART & ASSOCIATES "WORTH I TS W EI G HT IN GOLD" 

CAR D  CUSTO M E RS: O R D E R  DISK �� P.O. BOX 1 389 .] BY P H O N E  FREE! (WE W I LL PAY � HAWT H OR N E, CA. 902 50 S PECIFY D R I VE A N D  SYST E M  

YO U B A C K  FOR T H E  P H O N E  CALL) (213) 676-5055 AVA I LA B LE ON 5 1A "  O R  8" I B M  SS/SD D I S K  

CALIF. R ES I D E NTS A D D  6 '/. SALES TAX. 'CP/M IS A T RADEMARK OF D I G ITAL R ESEARCH 

224 September 1980 © BYTE Publications Inc Circle 1 40 on inquiry card. 



A new enhanced NEWDOS for the TRS-80. 
The most powerful Disk Operating System for the TRS-80 

designed for the sophisticated user and professional program
mer who demands the ultimate. 

NEWDOS/80 Is the planned upgrade from N EWDOS 2.1. 
Some of the features are: 

• New BASIC commands for files with variable record 
lengths up to 4095. 

• Mix or match drives. Use 35, 40 or 77 track 511 disk drives 
or 8" disk drives, or combo. 

• Security boot-up for BASIC or machine code application 
programs. 

• New editing commands. 
• Enhanced RENUMber that allows relocation. 
• Command chalning. 
• Print Spooler. 
• DFG function; striking of D. F and G keys allows user to 

enter a mini-DOS without disturbing program. 
• Compatible with N EWDOS &. TRSDOS. 
• Machine language Superzap/80, 2.1 utilities and enhanced 

copy by file commands. 
• Enter debug any time by pressing 123 keys. Also allows 

dlsk l/0. 
• Diskette "Purge" command. 
• Specifiable system options (limited 

sysgen type commands). 
• Increased directory capacity. 

Disk Drive Salel 

$149 
$70 worth of FRf.E merchandise with purchase 
of Shugart SA400 with power supply and chassis, 
the disk that Radio Shack sells for $499. 
SAVE $200. . . . . . . . . . . . . . . . . . . . . . . . . . .  $369 
TF-Pertec FDZOO, 40 track, use 
both sides. . . . . . . . . . . . . . . . . . . . . . . . . . .  $389 
TF-5 MPI B51,  40 track . . . . . . . . . . . . . . . . . $389 
TF-70 Micropolis, 77 track with 
195K storage. . . . . . . . . . . . . . . . . . . . . . . . .  $639 
TDH-1 Dual Sided drive. 35 track . . . . . . .  $499 
NEWDOS +, 40 track . . . . . . . . . . . . . . . . . . .  $1 1 0  

3 5  track . . . . . . . . . . . . . . . . . .  $ 99 
Business Programs (Interactive A/R. 
NP. &. GL) . . . . . . . . . . . . . . . . . . . . . . . . . . S349 
Radex Data Base Program . . . . . . . . . . . . .  $ 99 
Mailing List . . . . . . . . . . . . . . . . . . . . . . . . . . .  $59 

Drives for any microcomputer 
Does not include power supply &. cabinet. 

Pertec FDZOO . . . .  $ 282 FD250 . . . . . . . . . . $ 399 
Shugart SA400 . .  $ 279 SAS00/801 . . . . . . . $ 479 
MPI B51 . . . . . . . . .  $ 279 B52 . . . . . . . . . . . .  $ 349 

PRINTERS 

Centronics 73 7 
Text processing capabili

ties, lower case descenders, 
underlining. subscripts and 
superscripts, 80 cps $899 

Circle 142 for Apparat 

A new disk operadng system for the Apple. 
Fully Professional DOS for the Apple II. The result of two 

years of extensive development. APEX provides a compiete 
program development and file management system. both 
powerful and useable. A comprehensive command set allows 
the user to perform almost any Imaginable disk operation. 
Here are some of APEX's features: 

• Command structure similar to CPM and main frame 
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FREE memory upgrade kit Mini-Floppy for Apple 
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other, more advantageous forms of token-threaded code 
interpreters are possible. However, we have shown that 
there is no longer a question whether position
independent threaded code is possible; now the question 
is : "at what cost?" 

The Cost of Implementation 
The claims made for threaded-code techniques in an 

intermediate-language implementation include reduced 
program storage · and high speed of execution. Unfor
tunately, these claims are justified only in certain limited 
contexts . The original implementations of threaded code, 
which occurred on the Digital Equipment Corpora
tion PDP-11, made use of the instruction JMP @ (Rn) + ; 
this instruction jumps through a memory pointer while 
retaining the location of next in a register. This is 
equivalent to the MC6809 instruction JMP L r +  + ]  . 

The instruction JMP @ (Rn) + does not save a return 
address on a memory stack and thus is faster than a JSR 
instruction. In the environment of a single intermediate
language program that calls only machine-language sub
routines, stacking and unstacking of the return address 
need not occur. Of course, when intermediate-language 
programs call intermediate-language subroutines, such 
stacking must occur in a process that will take longer 
than a normal JSR. Thus, for maximum speed, the 
threaded-code intermediate-language program should 
not call intermediate-language subroutines. 

On the other hand, the instruction JMP @ (Rn) + does 
eliminate the in-line 16-bit JSR op code for a 50 % code 
reduction (on the PDP-11) .  But the 50 % code reduction 
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achieved on the PDP-11 (which uses a 16-bit JSR op code) 
is only a 33 % code reduction on most microcomputers, 
which have 8-bit JSR op codes . (The LBSR instruction 
can be used in the case of the MC6809 . )  And if the 
motivation for threaded code is reduction of the 
intermediate-language code size, token-threaded code 
implementations can improve the storage efficiency by 
another 50 % .  

The two traditional forms of threaded code (direct and 
indirect) are optimized for the environment of a par
ticular computer architecture that is represented by the 
PDP-11 (and also reflected in the MC6809) .  Consequent
ly, many microcomputer threaded-code implementations 
have provided neither maximum code efficiency nor 
maximum speed and have devoured virtually all of the 
machine-level microprocessor resources . Comparisons of 
the four types of threaded code demonstrate that it is 
unlikely that the speed and code-efficiency maxima will 
ever coincide. 

The main factor affecting code compaction is the use of 
subroutines instead of in-line code; but the use of 
subroutines inherently increases interpretation overhead. 
Since all methods of threaded-code implementation allow 
the use of subroutines, effects due to the use of 
subroutines can be disregarded and the efficiency of the 
implementation methods can be compared directly . 
Table 1 shows this comparison with values from the 
machine-language routines developed earlier (based on 
six next operations for each call and return operation) .  

Conclusions 
Languages that have been historically associated with 

threaded code will probably continue to use these tech
niques when implemented on microcomputers. New 
implementations should take advantage of the inter
pretive nature of threaded code to provide extensive 
debugging facilities. However, there is no excuse for the 
threaded-code implementor to prohibit the use of pre
viously coded machine-language modules by eliminating 
parameter passage through microprocessor registers. 
Either the interpreter can be designed to keep these 
registers free, or special routines· must be written by the 
implementor to save and restore these registers when 
using library routines stored in read-only memory. 

Similarly, the motivation for distributing software in 
an open market (to many different users with many dif
ferent systems) leads directly to the requirement for posi
tion independence . While the MC6809 directly supports 
position-independent code at the machine-language level, 
it is also possible to devise threaded-code intermediate 
languages that are position independent. But any inter
mediate language or interpreter that requires particular 
absolute storage locations is so obnoxious as to be un
worthy of discussion in polite programming society. 
Absolute-address storage requirements are simply unac
ceptable in code written for mass distribution. 

Within these constraints, the various forms of threaded 
code offer different trade-offs of speed and code effi
ciency. Because these forms are logically equivalent, a 
single compiler could be used tb generate any of them at 
the user's choice. Thus, without changing the source pro
gram, a threaded-code technique could be selected that 
would give the desired trade-off between speed and code 
efficiency for a particular situation. 

In the end, threaded-code implementation techniques 



are neither particularly compact nor are they particularly 
fast .  Continued development of direct-threaded code 
structures could result in a language representation that 
would look more like Pascal p-code than threaded code. 
Threaded code does offer a conceptually simple and 
general control-transfer technique that displays a clear 
boundary between interpretation and language . 
However, threaded code is probably not an optimal 
representation for any particular language, including 
FORTH . •  
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TRS-BO Monitor Case $B4.00 $79 . 00 PET ICBM 2001 $ 1 1 .95 
APPLE System Case w/1  drive $ 1 09 . 00 $99.00 
APPLE System Case w/2 drive $ 1 1 9 .00 $1 09.00 •rRS-80, ATARI ,  APPLE, and PET/CBM are trademarks ol  Tandy Corp, Warner Communications. 
APPLE System Case w/mon. ---� .. } $1 29 . 00 $ 1 1 9 .00 Apple Computer Co. ,  and Commodore respectively. 

rDQ 1-FR:)S 6 S O U TH S T .  M I L f O R D. NH 03055 
To order: Ca ll Toll-Free 1 -800-258-1 790 

The Software Exchange & HardSide (Dtv .  of Robttdll/p & 5om, £nt prpr'"'' · Inc ) . SofrSI(II' Puh/11 .J I H H l \  

BYTE September 1980 

( in NH call (603) 6 73 -5144) 

-
VISA -

-
Circle 1 45 on inqu i ry card. 



W h e re can yo u d i a l  o n e  
TO L L  F R E E  n u m be r  a n d  be 

a b l e  to se l ect t h e  f i n est softwa re 
f ro m  t h e  wo r l d ' s  fo rem ost s u p p l i e rs? 

·158·1 
JheSoltware Exchange 

O u r  sto c k rooms are overf low i n g  w i th  the f inest software ava i lab le  
i n  today's marketp l ace. We ca rry software fro m a l l  these com pan ies: 

eRacet 
•Adventure Internationa l  
• Personal Software 
eWeb Associates 
• Smal l  Systems Software 
• Sensational Software 

• Synerg istic Software 
• Strategic Simulations 
elance M icklus 
e Softape 
eQua lity Software 
e l mage Products 

eAcorn Software 
e Hayden 
e M  use 
• M icrosoft 
eApparat 

We cou l d  not  poss i b l y  l i st a l l  of the software on th is page, 
however, i f  you send us $1 .00, yo u ' l l  rece ive o u r  catalog p l us 

a $2.00 c red i t  toward your  next pu rchase' 'iiBl!J 
Suppose you and your  fam i l y  c o u l d  spe n d  a 

l i tt le t ime each month wi th  so meone who tru ly  
u nderstands m ic rocomputers . A n d  th is  perso n 
ta l ked to you about your  co m p u ter  i n  p l a i n  o l '  
everyday Eng l i sh .  Sup pose y o u  c o u l d  f i n d  out  
how these people are successf u l l y  deal i n g  w i th  

the ever- i ncreasi n g  tech n o logy of the 
m i croco m p uter. S u ppose too, that each a rt ic le  was geared 

to the person wi th  a beg i n n i n g o r  i n termed i ate i n terest i n  
persona l  c o m p ut i n g .  

NOW y o u  c a n  get a l l  th is, and m o re, a t  a pr ice y o u  c a n  affo rd . 
I t's SoftSide - the magaz ine  that p rovides its readers wi th  t r ied and true 

l i st i ngs, a long with struct u red "walk-thrus" of some of the most 
sti m u l at i ng  software p ieces, m o nth  afte r en joyab l e  month .  

S u bscri be today! Unt i l  Novem ber 1 ,  1 980, the p ri ce is  on ly  $ 1 5 .00. 
After N ove m ber  1 ,  the pr ice w i l l  be $ 1 8.00, so w hy not save $3.00 and start your  fam i l y  � A SoftS i d e  P u b l i ca t i o n  

on the road t o  m i c rocom put ing?  

J1JIJ Stllt..are &t:llallfle 6 S O U TH S T. ,  M I L F O R D, NH 03055 
To order:  Ca II To/I-F ree 1 -800-258-1 790 ( in NH call (603)  673-51 44) 

-
VISA -

-The Software Exchange & Hard5ide (Dtv. of RobllcJtlle & 5om. f n r P rrrtH''· Inc }. So/tSI(/1' P11hl" <�fsotl\ 

Circle 1 46 on inquiry card. BYTE September 1980 229 



New Cultures from New Technologies 

Seymour Papert, Project LOGO, Massachusetts Institute of 
Technology, Artificial Intelligence Laboratory, 545 Technology 
Sq, Cambridge MA 02139 

When I was asked to write this Education Forum for 
BYTE, I was in the process of correcting the proofs of my 
book, Mindstorms: Children, Computers and Powerful 
Ideas . (See reference 1 . )  There I struggled to present in 
two hundred pages a vision of a few ways in which com
puters might affect how children learn; it is challenging 
now to find the right 3000 words to convey something of 
the same vision. What images, what metaphors best cap
ture for me the essence of the computer as it might enter 
the lives of children? 

I start with an image, more general than the computer, 
that has helped me to think about how the world takes up 
any new technology. The first movies were made by set
ting the newly invented motion-picture camera in front of 
a stage where a play was performed just as plays always 
had been . Only after some time did cinema become more 
than theatre plus camera. When it did, what emerged was 
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something original and unique, a whole new culture with 
new modes of thinking and new breeds of people-stars, 
directors, scriptwriters, cameramen, critics, and au
diences whose sensitivities, expectations, and ways of 
seeing were quite different from those of the theatre-goers 
of the past. 

So too with the computer. The first instinct of 
educators is to couple the new technology to their old 
methods of instruction. My vision is of something much 
grander. So I dream of using this powerful new 
technology not to "improve" the schools we have always 
known (and, to be honest, hated) but to replace them 
with something better. I do not believe that this 
something will look anything like what is now known as 
"computer-aided instruction" (CAl) .  I think it will be 
more like the growth of a new culture, a "computer 
culture" in which the presence of computers will have 
been so integrated into new ways to think about 
ourselves and about the subject matters we learn that the 
nature of learning itself will be transformed. 

In thinking about the nature of such potential transfor
mation, the LOGO group of the Massachusetts Institute 
of Technology (MIT) Artificial Intelligence Laboratory 
has been guided by the idea of creating computer-based 
environments in which mathematics and other areas of 
"formal" learning can be learned in a natural fashion, 
much as a child learns to speak; and applying concepts 
from artificial intelligence to children's learning, to help 
children become articulate about, and thus gain control 
over, the learning process. Before developing these ideas, 
I would like readers to clear their minds of a misleading 
but common image. People generally think about com
puters in schools as a scarce resource to which students 

· have occasional access. It is time we learned to think in 
terms of a computer for every child, and we should think 
about children having access to computers from infancy. 
If we think in these terms, we begin to recognize that 
there is a clear discontinuity between the current ideas 
about using computers in schools and the situation of the 
future. I really believe that almost everything being done 
today is only relevant to the future in that it sets a bad ex
ample so that people become accustomed to primitive 
models. 

A natural place to begin a search for "something new in 
education" is to look for examples of highly successful 
learning. For me the most dramatic image of successful 
learning is the way children learn to talk. This learning 
contrasts with school learning in many ways, of which r 
think two are most important. First, it is highly suc
cessful : all children learn to speak the colloquial dialect in 
which they grow up. Second, it has none of the technical 
paraphernalia of schooling-no curriculum, no set lesson 
times, no quizzes, no grades, no professional teachers. I t  
is  part of living. I call i t  learning-without-teaching or 
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N C T � N ll iJl C flu� f 
No th i s  i sn 't a "Hard D isk" .  We used to cal l  it that, someti mes.  But  somebody 
m udd ied the water .  
"Hard D isk" ,  u nfortunate ly ,  now ca l l s someth ing  e l se to  m i n d .  That l i tt le b i tty 
g uy with no bac k u p  capa b i l ity and no way of switch i ng med i a ?  It's a "Hard 
Disk" to work with , a l l  ri g ht ,  i n  bus i ness app l ications .  Some even say 
" I m possi b le  D isk" .  
We'd l i ke to avo id  confus ion between o u r  Cameo database so l ut ion and the 
one that doesn 't work so we l l .  The Cameo DC-500 subsystem em p loys a 
decade-proven cartridge d isk .  Our backup capab i l ity is  b u i l t i n ,  and takes fou r  
m i n utes .  The ab i l i ty to switch app l icat ions (by excha n g i n g  the rem ovable 
cartridge )  means you can use you r  computer  for more k inds of work . A ten 
megabyte (5 f i xed + 5 rem ovab le)  subsystem costs $5995, for you r  TRS-80* 
(Mod. I or I I ) ,  Apple*, Heath H89T M or S-1 00 comp uter. 
So ca l l  us "The Cartridge Disk Guys",  p lease, and ca l l  us soo n .  We ' l l  show you 
the real ly cost-effective so l ut ion to m icrocom puter database storage .  

1 6 2 6  CLEMENTINE ANAHEI M ,  CA 92802 

( 714) 535 - 1 682 

• TRS-80 i s  a reg istered trademark of  the Tandy Corp. ·Apple is  a reg i stered t rademark of Apple Co rp . 
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T<oday H< ext day F<uture P< rint day' s appts IX i splay person' s  appts 
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INTRODUCING 
DATEBOOK™ 

THE NEW OFFICE 
APPOINTMENT CALENDAR 

- PROGRAM 
DATEBOOKrM helps manage time just like a com
mon office appointment book, but with the speed 
and accuracy of a computer. DATEBOOKrM elim
inates the scribbles, erasures, and frustration of 
searching through the book for a specific opening. 

DATEBOOKrM is ideal for Doctors, Dentists, Law
yers, Salesmen, Repainnen, or in any situation where 
time management is critical to office effiCiency. Its 
menu display and one-key options make DATE
BOOKTM one of the easiest programs to learn and 
use. 

DATEBOOKrM features include: 

• Appointment scheduling, cancelling, modify-
ing and rescheduling." 

. 

• Automatically searches for openings according 
to time of day, day of week, and week of year. 

• Displays all scheduled appointments for a 
specified person. 

• Lists day's schedule {Screen or hard copy). 

• Can be customized to accommodate any 
workday/hours schedule. 

DATEBOOKTM is written in PASCAL and is avail
able to nm on CP/M as well as UCSD PASCAL 
systems. 

(415) 455-4034 
only $295 

1 492 Windsor Way, Livermore, C A  94550 
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Piagetian learning (after the Swiss philosopher-scientist 
Jeari Piaget who has done more than anyone else to show 
us how very much children learn in this way) .  

Much of the work done to date in the whole area of 
computers and education-eg: CAl-has promoted a 
style of learning that gives the impression of a child being 
"programmed" by the computer. Our approach has been 
diametrically opposed to that. By striving to make the 
computer's processes as transparent as possible and 
creating activities in which children "teach" (ie : program) 
computers in a well-structured, procedural language like 
LOGO, we have aimed toward putting children in con
trol of their own learning. Obviously, I cannot hope to 
explore these ideas in much depth in a short space. What I 
shall try to do is to describe a couple of learning en
vironments we have created which I believe challenge the 
fundamental assumptions our society makes about 
children and learning. 

Mathland 
The belief that only a few people are mathematically 

minded is a truism in our culture and a cornerstone of our 
educational system. It is therefore sobering to reflect on 
the flimsiness of our reasons for believing it .  In fact, the 
only evidence is crass empiricism: look around and you 
will see that most people are very poor at mathematics. 
But look around and see how poor most Americans are at 
speaking French. Does anyone draw the conclusion that 
most Americans are "not French-minded?", that they are 
not capable of learning French? ·Of course not ! We all 
know that these same people would have learned to 
speak French perfectly well had they grown up in France . 
If there is any question of lack of aptitude, the aptitude 
they lack is not for French as such but for learning French 
in schools. 

Could the same be true of mathematics? Could there be 
a place, a "mathland, "  which is to mathematics as France 
is to French, where children would learn to speak 
mathematics as easily and as successfully as they learn to 
speak their native dialect? 

I believe that the answer is Yes. In Mindstorrns I sug
gest that the world we live in contains pockets of 
mathland, which explains why all children learn some 
mathematics spontaneously (eg : one-to-one cor
respondences, conservation of number, reversibility of 
logical operations) and some children become very good 
at it. Here I have space only to talk about some ways in 
which the world could become much more of a mathland 
for everyone. 

Computers are the Proteus of machines: they take on 
many different forms. One of their manifestations is as 
mathematics-speaking beings. If children grew up sur
rounded by such beings, the Iearning of mathematics 
might very well be much like the learning of spoken 
language . Developing and testing this image has become 
a central research question for us at MIT: under what 
conditions will children talk in mathematical languages 
to mathematics-speaking computers? The results have 
already convinced us that the idea of mathland is fun
damentally sound and that, indeed, what the 
mathematics schools fail to teach can be learned suc
cessfully on the model of picking up living languages. 

But computers do not automatically create that result.  
For example, instructing computers in FORTRAN to 



What do you nee«t? 
Program listings . . .  inventory listings . . .  
cust'om logos and letters . . .  mailillg 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 arid 
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 �eliability: We build it in. 

malibu 
Electronics Corporation 

Dealers and OEM'S, call us about our new purchase programs 
with prices, terms and delivery to meet your needs too. 

2301 Townsgate Road, Westlake Vil lage, CA 91361 (805) 496-1990 
a subsidiary of Oatameblcs l:uoi::w::watlun 
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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 ll) and Apple cassette (Applesoft 
BASIC). These programs are also available on PAPER TAPE (Microsoft 
BASIC). 

BRIDGE 2.0 Price: 517.95 postpaid 

An aU-inclusive version of this most popular of card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your com
puter opponents will either play the offense OR defense. If you bid too high the com
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for the bridge novice. 

HEARTS 1.5 Price: 514.95 postpaid 

An exciting and entertaining computer version of this popular card game. Hearts is a 
trick-oriented game in which the purpose is not to take any hearts or the queen of 

.spades. Play against two computer opponents who are armed with hard-to-beat play
ing strategies. 

FLIGHT SIMULATOR Price: $17.95 postpaid 

(as described in SIMULATION, Volume 11) 
A realistic and extensive mathematical simulation of take-off, flight and landing. The 
program utilizes aerodynamic equations and the characteristics of a real airfoil. You 
can practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar 
acrobatic maneuvers. 

SIMULATION, Volume 11  (BYTE Publications): S6.00 

VALDEZ Price: $14.95 postpaid 

A simulation of supertanker navigation in the Prince William Sound and Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display. 

CHESS MASTER Price: $19.95 postpaid (a•allable for North Star and TRS-80 only) 

This complete and very powerful program provides five levels of play. lt includes castl
ing, en passant captures, and the promotion of pawns. Additionally, the board may be 
preset before the start of play, permitting the examination of "book" plays. To max
imize execution speed, the program is written in assembly language (by SOFTWARE 
SPECIALISTS of California); Full graphics are employed in the TRS-80 version, and 
two widths of alphanumeric display are provided to accommodate North Star users. 

FOURIER ANALYZER Price: 514.95 postpaid 

Use this program to examine the frequency spectra of limited duration signals. The 
program features automatic scaling and plotting of the input data and results. Prac
tical applications include the analysis of complicated patterns in such fields as elec
tronics! communications and business. 

TEXT EDITOR I (Letter Writer) Price: 514.95 postpaid 

An easy to use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters ·and is quite 
capable of handling much larger jobs. 

· 

MAIL LIST II Price: $19.95 postpaid (a•ailable for North Star only) 

This many-featured program now includes full alphabetic and zip code sorting as well 
as file merging. Entries can be retrieved by user-defined code, client name or Zip Code. 
The printout format allows the use of standard size address labels. Each diskette can 
store more than 1000 entries (single density; over 2000 with double density systems)! 

ST ARTREK 3.2 Price: 59.95 postpaid 

This is the classic Startrek simulation, but with several new features. For example, the 
Klingons now shoot at the Enterprise without warning while also attacking starbases in 
other quadrants. The Klingons also attack with both light and heavy cruisers and move 
when shot at! The situation is hectic when the Enterprise is besieged by three heavy 
cruisers and a starbase S.O.S. is received! The Klingons get even! 

GAMES PACK I and GAMES PACK II Price: 59.95 each postpaid 

GAMES PACK 1 contains BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. 
GAMES PACK 11 contains CRAZY EIGHTS, JOTIO, ACEY-DUCEY, LIFE, 
WUMPUS and more. 
Why pay $5.95 or more per program when you can buy a DYNACOMP collection for 
just $9.95? 

All orders are processed within 48 hours. Please enclose payment with order. If  paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipping and handling. 

Write for detailed descriptions of these and other programs available from DYNACOMP. 

DYNACOMP, Inc. 
6 Rippingale Rd. 

Pittsford, New York 14534 � (716) 586-7579 � 
New York State residents please add 7rJ/o NYS sales tax. 
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manage inventories is of no interest to the average child. 
Babies brought up in IBM computer centers will be no 
better at mathematics than any others. They may even be 
worse (and their other lapses of culture might be more 
disturbing) .  In order for computers to play the role of 
mathland for a child, two conditions are necessary: the 
computer must understand a language a child tan learn 
(and love to learn), and the computer must be able to do 
something for the child. 

Euclidean Geometry Cartesian Geometry -
Computational Geometry 

Turtle graphics is this kind of mathland . It was 
first developed in our laboratory as part of the pro
gramming language LOGO and then taken over by 
several other languages including Smalltalk and 
UCSD-Apple Pascal .  

A lot of experience has taught u s  that computer 
graphics can be a great turn-on . People of all ages 
enjoy putting images on the screen, and when these 
images can be made to move and change color, they 
acquire a dimension completely lacking in conven
tional pencil-and-paper drawing. At the heart of the 
work on turtle graphics is the idea of developing a 
new kind of geometry-"turtle geometry" -which 
provides powerful and yet easily accessible means to 
manipulate shapes and motions. To put this in 
perspective, recall that you probably encountered at 
school at least two styles of doing geometry: Euclid's 
style (primarily logical in structure) and Descartes' 
style (primarily algebraic ) .  Turtle geometry is a new 
style matched to the computer: it is a computational 
style of thinking about geometry. The difference in 
spirit is illustrated by how one thinks about a 
familiar geometric object in Cartesian and in turtle 
geometry. Descartes taught us to think of the circle 
as an equation such as : 

In turtle geometry it is possible to use such equa
tions, but the natural way to think about a circle is 
as a process. To do this, turtle geometry adopts as 
its fundamental concept an entity called a turtle 
whose properties include its position (as does the 
point in Euclidean and Cartesian geometry) and also 
its heading. At any particular time, it is at a position 
and is facing in a particular heading. The position 
and the heading are changed by commands that are 
built into a programming language . Among these 
are FORWARD < some number> which causes the 
turtle to move in the direction of its heading without 
changing the heading, and RIGHT < some 
number> which causes the turtle to change the 
heading while keeping the position fixed; ie : to pivot 
in place . Given these commands, a program in 
LOGO to draw a square of a certain fixed size takes 
the simple form : 

TO SQUARE 
FORWARD 100 
RIGHT 90 
FORWARD 100 . . .  etc 



I N FLATION F IGHTER- ROU N D # 2 
KO I nflat ion With Our Knock-Out Prices 

MPI  88T Impact Matrix Printer 
Qua l ity, F u l l - Page 8 112x I I Pri ntout For Your Computer 

e A P P L E  I I  e TRS 80 e P ET e ATA RI  
e S U P E R B RA I N  • E X I D Y e O H I O  S C I E N TI F I C  
U n rivaled c h a m p i o n  of the sma l l  b u s i ness,  e d ucational ,  personal  com puting and 
profess ional  u s e r. Qua l ity construct ion  a n d  cont inuous  d uty pri nt h ead a l low 
heavy usage. Attractive styl ing c o m p l e me n ts the most  e legant of syste ms 
without sacrific ing com pact s ize.  

e Type o f  Printing: Impact bidirectional 7x7 dot matrix • Print Rate: I 00 
characters per second (maximum) • Thruput: 80 characters per second 
(maximum) • Character Set: Ful l upper and lower case 96 character 
ASCI I set, software selectable single or double wide characterfonts • Character 
Height: 0. 1 0  in. (0.2S em) • Print Format: B.O in .  (20.3 cm) line length . 80 characters 
per line at I 0 CP l . 96 characters per line at 1 2  C P l .  1 20 characters per l ine 
at IS CPl .  1 32 characters per l ine at 1 6.5 CPi e Paper Feed: 10 l ines per 
second, stepper motor controlled. User selectable pressure roller or  
tractor feed • Line Spacing: 6 or 8 l ines per inch, user selectable 
• Media:  Roll paper: 8.5 in .  (2 1 .6 em) wide by 5 in .  ( 1 2.7 em)  diameter 
single ply or pressure sensitive multiple copy paper. 0.0 1 2  in .  ( 3  mm) 
maximum thickness. Fan Fold paper: I in.  ( I  0. 1 cm) to 9.5 in . (24. 1 em) 
sprocket (including sprocket margins). 0.0 1 2  inc. (3  mm) 
maximum thickness. Cut Sheet paper: Maximum width, 9.5 in. 
(24. 1  em) • Ribbon: Continuous loop cartridge. 20 yds. 0.5 in. 
( 1 .27 em) wide black ribbon. 5 mill ion character l ine • I n p ut 
Power: I 1 5 1 230 VA C. ± I 0%. 50160 HZ • Data Input: Parallel: 
Centronics compatible 7-bit ASC I I .  TTL levels with strobe, 
ack nowledge returned to indicate data was received. Serial: 
R5232C or 20 ma Current Loop with BUSY (RS232C 
only) handshake, I 0 or  I I bits:  I 00. 1 50. 300, 600. 1 200 
baud • Data Buffer: I K (2K optional) • Forms Control: 
Top of Form (eight selectable forms lengths) Skip over perforation 
• Physical Dimensions: 1 6.25 in. (4 1 . 3  em) wide x I 0.75 in .  (27.3 em) 
deep x 6.25 i n .  ( 1 5.9 em) high.  Dimensions exclude paper and paper 
holder. Weight: less than _ 1 5 1bs .  (6.75 Kg) 

Other  Contende rs 
PRINTERS 

NEC 5510 RO w/tractor LISt  $2950 . . . .  !1595 
NEC 5520 KSR w/tractor LIS! $3270 . . . .  $1950 
Diablo 1650 RO w/tractor LIS! $3425 . . . . .  $1890 
Diablo 1650 KSR w/tractor LIS! $3895 . . . . $3285 
11  810 BasiC Ser�al LISI $ 1 895 . . . . . . . . . . . $1645 
Tl  810  BaSIC Parallel L IS!  $ 1 940 . . . . $ 1695 
11  743 KSR u/c ASCII LISt $ 1395 . . . . . . .  $895 
Anadex DP9500 200 cps List $ 1650 . . . . . .  $1449 
Centronics 702 RO 120 cps List $2440 . . .  S J995 
Centronics 703 RO 120 cps LIS! $3140 . . .  $1395 
Centronics 704 RO lBO cps LIS! $2350 . . .  $1885 
Sanders Med10 1217 50-200 cps LISt $4100 $3165 

SUPER VALUE 
ANACOM 150 LISt $ 1 395 NOW $ 1 195 

(equiValent to T l8101 

• 150 cps. bidirectiona l Logic Seeking · 80. 132 or 
136 columns • 6 or 8 l ines oer inch • 5.5 ips slew 
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p�p�r. tractor feed .• orig ina l plus 5 copies • 6 
mll l 10n character life snap-in ribbon cartridge • 
120/240 VAC 50/60HZ power ' Size 23" x 14" x 8" 
(58.4 em x 35.6 em x 20.3 em metric)weight 30 lbs . . 
(38 lbs. sh ipping) 

SIOO BOARDS 
Xi tan ZPU (Z80) . . . . . . . . . . . . . . .  S 149 

SMB-2 1/0 . . . . .  $349 
Z- 16K Stal1c . . . .  . . . . . . .  $219 
D- 1 6 K  Oynam1c.  . . . . . . . . . . . $ 179 
D-32K Dynamic. . . . . . . . . . . . . . . . . . . . . .  $329 

CCP 2032 32K StatiC List $ 7 1 0 . . .  . . . . . .  $595 
CCP 2064 64K Dynam1c LIS! $700. . . . . . .  $595 
CCP 2412 FD Controller LIS! $400 . . . . . . .  $349 

VIDEO DISPLAYS 
ADDS 25 LIS! $ 1095 . . . . . $895 
ADDS 40 LIS! $ 1 400 . . . . . . . . . . . . . . . . .  $ 1 .245 
TELEVIDEO 9 1 2C LIS! $925 . . . . . . . . . . . . . . $775 

TELEVIDEO 920C LIS! $995 . . . . . . $895 
Hazetine 1500 LIS! $ 1 225 . . $995 
Hazetine 1420 L1st $995 . . . . . . . . . . . . . . . . $895 
Hazetine 1 4 1 0  LIS! $900 . . . . .  . $795 
Microterm Mime I List $895 . . . . . . . . . . . .  $795 
Microterm M1me I I  LIS! $945 . . . . . . . . . . . . .  $845 
Soroc IQ 120 List $995 . . . . .$795 
Soroc IQ 140 List $ 1 495 . . $ 1195 

MONITORS 
Leedex V1deo I 00 LIS! $ 199 . . . . . . .  S 139 
Sanyo 9" LISI $199 . . . . . . . . . . . . . . . . . . . . .  $169 
San yo IS" LIS I $299 . . . . . . . . . . . . . . . . . . . . $159 

MODEMS 
UDS 1 03LP 300 Baud L ist  $ 1 95 . . . . . . .  $169 
UDS 202 LP 1200 Baud L ist  $295 . . . . . . . . .  $159 
Novation Cat 300 Baud Acoustic LIS! $200 . . $169 
DC Hayes Micromodem for  Apple LIS! $379 . $339 
DC Hayes 80-103 List $299 . . . .  . . $239 

SOFTWARE 
CBasic-2 DISk Extended Basic . . . . . .  $89 
MICROSOFT BaSic-80 . . . . . . . . . . . . . . . . . . .  $289 

Basic Compiler . . . . . . . . . . . . . . . . . . . $325 
fortran-80 . . . . . . . . . . . . . . . . .  $399 
Cobol-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $599 

MICROPRO Super-Sort I . . . . $1 19 
Super-Sorl l l . . . . . . . . . . . . . .  . . . . .  $169 
Super-Sort I l l  . . . . . . . . . . . . . . . . . . . . . . . .  $ 120 
Word-Star . . . . . . . . . . . . . . . . . . . . . . . . . . . $395 
Word-Star /Mail -Merge . . . . .  $525 
Word-Master . . . . . . . . . . . . . . . . . . . . . . .  $115 
Data-Star . . . . . . . . . . . . $179 

SPELL BINDER 
The Super  CP/M based word processtng software! 

ONLY $379 
Structured Systems . Call for Pnce 
Peachtree . . . . . Call lor Pr1ce 
Graham Dorian . Call lor Prtce 
All packages ava1lable '"  8" CP/M and 5 1/4" CP/M 

for North Star. M1cropolts, Vector Graphtc . 
SuperBratn and others. 

XITAN Cassette Disk 
ZAPPLE Mon itor $25 

8K Bas ic 
Super Basic 
Disk Bas ic 
ZAPPLE Text Editor 
Z-Tel Text Editor 
Text Output Processor 
Macro Assembler 
Z-BUG 
Micro Z-BUG 
LINKER 

$50 
$95 
$35 
$50 
S50 
S50 

$99 
$ 159 
$69 
$69 
S89 
S69 
$69 

fortran IV $149 
APPLE COMPUTER & ACCESSORIES 

Apple I I  1 6 K  or Apple I I •  . . . . . . . . . . . . . . .  $969 
16K Memory Add-On llor TRS-80, EX1dy alsol $69 
Corvus 10 Megabyte DISk Drive . . . . . . . . .  $4650 
Pascal language System . . . $445 
GraphiCs Input Tablet . . . . . . . . . . . . . . . . . .  $675 
DISk I I  with Controller Card . . . . . . . . . . . . . $495 
Disk I I  wrlhoul controller . . . . . . . . .  $440 
Apple Soli II f�rmware Card . . . .  $ 155 
In teger f�rmware Card . . . . . . .  $ 1 55 
Parallel Interface Card . . . . . . .  $ 1 55 
Ser�al Interface Card . . . .  $160 
Communications Card . . . . . . . . . . . . . . . . . . $ 190 
Sup-R-Mod FR TV Modulator . .  S15 
Sup-R-Term 80 col. Card . $349 
Dan Pay mar Lower Case K•t $45 
SVA 8" DISk Controller Card . . . . . . . . . . . . . $349 
CCS Ar�thme!IC Processor Card . . . . . . .  $349 
Clock/Calendar Card . . . . . . . . . . . . . . . . .  $239 
Super Talker Speech SynthiSIIer . . . . . . . . .  !159 
Romplus Card w/Keybd. fltr . . .  $179 
ALF Music SynthiSiler . . .  $245 
Parallel Interface No. 7720A . . . $ 109 
CCS GPID IEEE Interface . . . . . . . . . .  $169 
M�erosoll 1-80 Soli Card w/CP/M . . . . . . . .  $349 
ROMWRITER . . . . . . . . . . . . . . . . . . . . . . . . .  $159 
CCS Programmable T 1mer Module . . . . . . .  $ 159 
Centronics Pr�nter Int. Card . . . . . . . . .  $ 190 
S1lentype Pr�nter w/ INT. Card . . .  $519 

APPLE SOFTWARE 
Pascal Language System . . . . . . . . . . . . . . . . . $445 

ACCESSORIES 
1/0 Cable (SpeCify Compuler 

Type and Senal or Parallel) . .  $19 
Extra R1bbon Ca rtr1dge . . . $9 · 
2K Buller . . . . .  $39 
Roll Paper Holder . . $24 
Apple I t  110 C"a . $109 
PET /IEEE 1/0 C"d . $69 

fortran Language Package . . . . . . . . . . . . .  $175 
The Controller Gen. Bus. System . . . . . . . . . .  $519 
The Cash1er Retail Mgt .  & lnv. . . . . . . . . . . .  S209 
App!epost Ma1hng LISt System . . . . . . . . . . . .  S45 
Applewnter Word Processor . . . . . $69 
Visi -Calc . . . . . . . . . . . . . . . . . . . . . .  $115 
Dow Jones  Porlfol1o Evaluator . . . . . . . . . . . . . . $45 
Sub-Log1c FS 1 fl1ght S1mulator . . . . . . . . . . . .  $23 
Appteposl Graph & Plot System . . . . . . . . . .  $85 
Desktop/Plan by Desktop Computers . . $85 

PRINT ELEMENTS (3 Minimum) 
NEC Th1mbles . . . . . . . . . . . . . . . . . . . .  $13.50 ea .  
Plastic Daisy Wheels . . . . . . . . . . . . . . . . $8.50 ea. 
Metal Daisy Wheels . . . . . . . . . . . . . . . .  $39.50 ea. 

RIBBONS ( 1 1  Mi nimum) 
NEC fabric . . . . . . . . . . . . . . . . . . . . . . .  $4.50 ea.  
NEC Mult i-Sirike . . . . . . . . . . . . . . . . .  $4.50 ea. 
Diablo fabric . . . . .  $4.25 ea. 
Diablo Multi-Strike . . . . . . .  $4.95 ea. 
Qume fabnc . . . . .  . . . . . . . .  $4.25 ea. 
Qume Multi-Strike . . . . . . . . . . . . . . . . . .  $4.95 ea. 

S100 MAINFRAMES 
'( inc l .  power supply  & mother board) 

Xitan 8 S lot' List $359 . . . . . . . . . . . . . . . . . .  $239 
Calif Comp 12Siot' List $400 . . . . . . . .  $359 
NNC 100 19Siot' List $6 1 0 .  . . . . . .  $540 
NNC 80 8Siot' List $825 . . . . . . . . . . . . . . . . . $729 
Space for 2 Verlrcat 8" floppy Drives 
N N C  80 with dr�ves List $2020 . . . . . . . . . . .  $1819 

(Shugart 8 0 1 R) 
N N C  90 Dual 8" f.D. List $295 . . . . . . . . . . . .  $249 
NNC 90 wrlh drives List $ 1495 . . . . . .  $ 1339 

(Sh ugarl 80 I Rl 
S100 COMPUTERS 

N N C  System 80 List  $3995 . . . . . . . . . . . . . .  $3695 
Dual 80 I R Drives. 180. 2 Serial Ports 

2 Parallel Ports, 32K StatiC, 
DDFD Controller. CP/M 

WITH 64K DynamiC Memory List $4195 . . .  $3850 
WITH 64K Static Memory List $4797 . . . $4395 

DISK DRIVES 
Shugart SA400 5 I /4" . . . . . . . . . . . . . . . . . .  $295 
Shugart 8 0 1 R  8" . . $475 

TERMS: Cash. �heck o_r money order. ba�k wire transfer, C.�.D._ or credit cards. S 10.00 minimum. Charge orders must include expiration date. Purchase orders also accepted from recognized institutions. lncludetelephone numberwithall 
orders. Advertised pnces are lor prepaid orders. f.O.B. sh1pp1ng point. Charge and credit orders add 2%. COOs required 25% deposit. California residents add 6% sales tax. For shipping in  U.S. add ($2.50 min.) 2% West U.S . . 3% East of 
Mis� issippi, otherwise freight colle�t (air se�vice where _applicabl�). Foreign orders must be accompanied by payment in U.S. funds and include 10% for shipping. Quantities may be limited. Retail prices vary from mail order. All prices 
subject to change and all offers subject to Withdrawal Without not1ce. All equipment is new with manufacturers warranty unless otherwise indicated. 

COMPUTER 
PRODUCTS 

Ca l l  or  Write For Free Cata l og 
(7 14) 744-73 14/744-9595 

9 1 0  W. Sa n Marcos B lvd .  # 105,  Sa n Marcos ,  Ca l iforn i a  9 2069 
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WE DELIVER! 
Osborne Ous iness 

Sofrwore 

Before you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 

Do I get the source 
code? 

Is it well documented? 

Is it fully supported? 

(Don't settle for less. 
You cannot make the 
smallest change without it.) 
(The Osborne documen
tation is the best.) 
(If not, why not? What are 
they afraid of?) 

The Osborne system is the industry standard accounting 
package, with literally thousands of users. We otter an en
hanced version of that package that will run on most systems 
without recompil ing. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a difterent 
CRT, you had to modify and test two modules - and recom
pile every program' With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each fi le. In fact, you 
can change the drive assignments whenever you wish, to ac
comodate expanded fi le sizes or new hardware - all without 
recompiling' 

I NTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated , and what your special ac
count numbers are. 

SPEED. The original programs used a binary search to ac
cess the GL account fi le . We use an enhanced technique that 
greatly cuts down on disk accesses . thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. If you find a bug in our programs, we'll fix it - and 
send you a $20 reward' Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 

General Ledger with Cash Journal $95 
Accounts Receivable $95 
Accounts Payable $95 
Payroll with Cost Accounting $95 

• All Four Packages (Gl, AR, AP, PR) . . . . . $295 
Integrated Inventory (MicroDaSys) $1 95 
Integrated Order Entry (MicroDaSys) $1 95 
Magic Wand (Super Word Processor II) $345 
Pearl Level l II (best prog. tool available ) $645 
CBASIC-2 $1 1 0  
TRs-80 MOD I I  CP/M 2.2 (Pickles & Trout) $ 1 85 
H89/Z89 CP/M 2.2 (Magnolia inc. h/w mod) $295 

Formats: Std. 8", 5" NorthStar DO, TRS-80 MOD 11 1m. H89/Z89. Superbrain DO. 
Manuals for GL. AR/AP. and PR are not included in price - add $20 per manual 
desired (AR/AP are in one manual). CP/M and CBASIC·2 required to run account
ing software. Users must sign licensing agreement. Dealer inquiries invited. 

To order call: (206) 542·8370 

or write: VAN D ATA 
1 7541 Stone Avenue North 
Seattle, WA 981 33 

VISA/MC Welcome - TRS-80 is a registered tm of Radio Shack. Inc. 

236 September 1980 © BYTE Publications Inc Circle 1 53 on inquiry card. 

A slightly more sophisticated program to draw squares of 
varying size takes the form: 

TO SQUARE SIZE 
REPEAT 4 [FORWARD : SIZE RIGHT 90] 

Now we can think of a circle as generated by: 

TO CIRCLE 
REPEAT 360 [FORWARD 1 RIGHT 1 ]  

More sophisticated programming leads to circles of 
variable diameter and even to letting the number of steps 
go to the limit, but the simple example will illustrate the 
main point I want to make here. Children can solve the 
problem of drawing a cirde by using a very powerful 
heuristic principle: play turtle, walk out yourself what 
you want the turtle to do and describe what you did in 
turtle language. The children are practicing a lot of 
powerful ideas. They are exposed to the idea of using 
heuristic knowledge, they are learning to think of formal 
mathematics as rooted in (not opposed to) intuitive body
mathematics, and they are using mathematics as a 
language; moreover, they are learning to think about 
mathematics not as a ritual to be learned by rote but as an 
instrument to be used for personal ends . 

Computer as Pencil 
This image refers to the many uses of the pencil :  it is 

used to scribble, to doodle, to draw, to write, to work 
sums, or to chew on. It is used for illicit notes as well as 
for official assignments. I see the computer in the life of 
the child as equally ubiquitous and equally versatile. I 
also see it as equally personal. Children own pencils, they 
are not intimidated by them. This should be equally true 
of the child's personal computer. 

The metaphor of the pencil is a good way to summarize 
some of the ways the image of the computer I am building 
up here differs from the one that is becoming established 
in schools. 

Suppose that the only access children had to pencils 
(which I take in a generic sense including pens, crayons, 
and the like) was at school, and even there "pencil time" 
had to be scheduled on the one or two pencils available to 
each classroom. This might (or might not) be better than 
having no pencils at all, but clearly under those condi
tions the pencil would not play the important role it now 
does in the intellectual development of children from in
fancy onwards.  In my vision the computer will become as 
free a resource as the pencil now is. 

Second, there is the question of the power of the com
puter to be used flexibly for many purposes. The micro
computers in schools today can barely be used flexibly by 
those few who have the inclination to become virtuoso 
programmers in BASIC.  This is very different from the 
model of the pencil that can be picked up by everyone 
-even the one-year-old infant-and also used by the 
most sophisticated writer or artist. LOGO and Smalltalk 
are only first steps toward programming languages that 
will truly satisfy our slogan: 'No threshold and no ceil
ing ."  A child of five or less should be able to write a pro
gram in the first few minutes of contact with the com
puter and a computer scientist should find the system 
congenial and rich. 
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More power, work, flexibi lity! 
JOEDOS'M 

Jointly Operate Everything Disk Operating System 

Switch from North Star BASIC to C P/M'M and back again with 
a simple command . Float ing point and standard 8, 10, 1 2 ,  
and 1 4  digit  precisions o f  North Star BASIC, a s  wel l  as 
Dig ital Research's CP/M all on the same hard disk unit .  

Desig ned to operate with the DISCUS M26rM 26.5 meg abyte 
(formatted) Winchester-technology hard d isk unit  and North 
Star's Micro Disk System, JOEDOS brings you large main
frame performance at microcomputer cost and re l iabi l ity. 
CP/M disk activity is amazingly q u ick through JOEDOS; ac
cess to North Star BAS I C  p rograms and fi les is  unbel ievable'  

Speed and enormous storage capacity (as much as 1 06 
megabytes) are only the beg i nn ing .  Through JOEDOS, each 
hard disk unit may appear to be one drive or many different 
"drives" (as many as 1 47 double density 1 80K North Star 
5W' drive-size segments). As many as seven of these seg
mented "d rives" may be addressed at any particular  t ime. 
Segment size, f i le  size and d i rectory s ize are variable 
according to user's requ i rements. Maximum fi le size is  1 6  
megabytes, whi le the maxim u m  d i rectory size for each seg
ment is 8,1 60 entries. 

JOEDOS - Micro Mike's hard disk operating system.  
Requi res D ISCUS M26 hard d isk  unit  and control ler and 
North Star Micro Disk System for operation. Inc ludes CP/M . 

JOE DOS $495 

JOESHARE'M 
North Star Horizon'M/ DISCUS Hard Disk Timesharing System 

Micro Mike's popular interrupt-driven,  bank switching time
sharing for North Star Horizon computer i s  now avai lable with 
al l  the features of JOEDOS hard disk operating system. 
JOESHARE al lows m u lt iple users to access as many as four 
26.5 megabyte hard disk units,  s imultaneously operating pro
grams in North Star Basic or throug h  C P/M.  

JOESHA R E - Micro Mike's North Star  Horizon timesharing/ 
DISCUS hard disk operating system. Req u i res North Star 
Horizon and DISCUS M26 hard disk unit for operation. 
Includes C P/M.  

JOESHARE and manual $995 

JOEDOS. JOESHARE. HDSHARE and 5.2SHARE are registered trademarks of Micro 
Mike's, Incorporated 

Horizon is a registered trademark of North Star Computers. Inc. 

DISCUS and M26 are registered trademarks of Morrow Designs. Inc. 

CP/M is a registered trademark of Digital Research. Inc. 
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Up To Four 
Hard Disks 

North Star 
Horizon Computer 
with 5" Floppy Disks 

: : 

I I  
I I 

·t t 
Up To Four S" 
Floppy Disks 

HDSHARE'M 

: : : 

North Star Horizon/North Star Hard Disk Timesharing System 

Soon to be avai lable,  a version of JOESHARE with a l l  of the 
features of JOEDOS using the North Star hard disk.  
HDSHARE al lows mult ip le  users to access as many as four  
1 8  megabyte North Star hard disk units,  s imultaneously oper
ating programs in North Star BASIC or throug h  CP/M.  

HDSHARE - M icro Mi ke's North Star Horizon timesharing/ 
North Star hard disk operating system.  Requ i res North Star 
Horizon and North Star hard d isk system for operation. 
Includes C P/M. 

HDSHARE and manual $995 

5.2SHARE'M 
North Star Horizon/Floppy Disk Timesharing System 

Micro Mike's f loppy disk t imesharing system has some new 
enhancements. 5 . 2SHARE now supports 8, 1 0 ,  1 2 ,  and 1 4  
d ig it floating point and standard North Star BASIC with as 
many as four D I SCUS 8" d rives,  operat ing in conjunction with 
the Horizon's 5%" drives to provide in excess of 5 megabytes 
of external storage. 

5 .2SHARE - Micro M ike's i nterrupt-driven,  bank switching 
t imesharing for the North Star Horizon compute r. Inc ludes 8" 
drive software interface. For double density or quad capacity 
systems only. 

5 .2SHARE and manual $395 

DOSCH G - Micro M i ke's 8" dr ive interface to North Star DOS 
and BASIC.  Req u i res North Star M icro Disk System and 
D ISCUS 8" drives and control l e r  for operation. 

DOSCHG and manual $1 50 

Program operation manuals are avai lable for preview before 
software purchase. 

Program Operation Manuals for each program $25 

Programs are avai lable in double density/quad capacity 
format only. Prices are subject to change without notice. 

Contact your North Star dealer or Micro M ike's 

v«AJti{Qe �8 
Micro Mike's, Inc. 

905 South Buchanan Amarillo, Texas 79101 USA Telephone: 806/372-3633 
making technology uncomplicated . . .  for People 
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Third, I mention the use of the pencil and of the com
puter as writing instruments. The computer is rapidly 
becoming the standard writing instrument. Most jour
nalists use word processors, as do increasingly many 
offices. I am using one as I compose this article. But the 
schools are not offering children this facility, although 
one could argue that it is children who are in most need of 
writing aids. The reason is clearly linked to the ratio of 
computers to students. One or two computers per class 
simply does not give enough access for the computer to 
become the primary writing instrument. On the other 
hand, one computer per child, which is how I think we 
should be thinking about the future, could lead to 
massive changes in the way children develop writing 
skills. A well-designed text editor makes editing
substitution and deletion of words, shifting of sentences 
or paragraphs, and so on-an easy and aesthetically 
acceptable process. Compare the situation of a child 
attempting such a task with paper and pencil: the mess of 
multiple erasures and labor of rewriting means that the 
first draft is almost always the final copy. I have seen 
children who hated writing become avid writers when 
they have a text editor at their disposal . Wide availability 
of computers with text-editing capabilities might lead to 
even more fundamental changes in children's relation to 
alphabetic representation of language . Consider the im
plications of the following story : 

Recently I observed the first group of nursery-school 
children working with a computer called the 
Lamplighter Computer (a Texas Instruments 9914 per
sonal computer with additional memory to support an 
extended version of LOGO and a real-time text-editing 
system) developed over the past few years through a 
collaboration between our research group at MIT and 
Texas Instruments. A four-year-old girl (I shall call her 
Robin) was working with some dynamic graphics pro
grams that allowed her to make shapes appear on the 
screen, move, change color, and stick together by 
pushing one or another of some fourteen keys on the 
keyboard. The plan was that when Robin was tired of 
using a program she would ask the teacher to set up a 
new program . And this is in fact what she did for the 
first few times. But then Robin took charge of the 
whole process and began typing the control characters 
necessary to interrupt a program she no longer wanted 
and typing the names of the programs she did want, 
even though this was at a measured rate of about two 
characters per minute. In breaking out of the role of 
dependence on adults, Robin symbolized the fact that 
computers will enable children to break out of many of 
the roles into which technological primitivity and 
social custom have cast them . 

We should not pass too quickly over the significance of 
the simple fact that Robin could make things happen by 
typing words. It might well be the first time in her life 
that alphabetic language actually served a real and per
sonal purpose . The spoken language and its precursors 
enter from the first year of life into a significant process 
of interaction with the world. Learning to speak em
powers the child. But for most children the act of writing 
serves at most to gain the approval of adults. Could this 
be the reason children learn to talk so easily and so young 
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Automatic Date /Time Entry. S imply install 
the SLC-1  Time Machine between your 
computer and terminal and it will automat
ically log the correct date and time of each 
transaction into your computer. The SLC-1 
Time Machine wil l  save you money, both 
in reduced operator time and the elimina
tion of costly human errors. 

The Time Machine contains a preci
sion 24-hour clock and a 100-year self
correcting calendar that automatically 
adjust for leap years. Time and date 
functions include: hours, minutes, sec
onds, day, month and year. 

B ut the S LC-1  is more than a clock. It 
constantly monitors the out
put from any computer 
and provides instant 
responses to a number 
of user-defined key 

phrases .  This makes it ideal for use with 
unattended process control or dll.ta 
acquisition systems. And since the Time 
Machine is a 6502 microprocessor system , 
it adds computing power to any terminal . 

The Time Machine is easily installed 
without modification to your operating 
system . Both RS-232 and 20mA current 
loop serial link are provided . And because 
it's battery-supported, the time wil l  always 
be correct, even after a power failure .  

The single quantity price i s  only 
$640. Ten-digit display option, $190.  For 
more information or literature on the 
SLC-1 Time Machine, contact Digital 

Pathways, Inc . ,  
1 260 L' Avenida , 

Mountain View, 
California 94043, or 
phone (415) 969-7600 . 

GET INTO THE TIME MACHINE. 

DIGITAL PATHWAYS 
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while they learn to write with so much difficulty so many 
years later? Watching Robin left me more firmly con
vinced than ever of a conjecture I have pursued for quite 
a few years: Children could learn to write as early and as 
easily as they learn to speak if the environment in which 
they lived gave as much support to the alphabetic 
language as ours does to the spoken language . I have no 
doubt that if Robin had her own computer and could use 
it whenever she wished, and if this computer gave her ac
cess to enough exciting things to do, she would within 
weeks have mastered the keyboard, the alphabet, and 
enough of spelling and syntax to put her firmly on the 
road to the kind of mastery of written language that 
usually comes, if at all, well into the school years. 

Meaning Versus Ritual in Learning 
The fundamental question for education is not how to 

improve schools but how to understand why schools are 
necessary. Why is some knowledge (like learning to talk) 
picked up so easily and naturally from the culture, while 
other kinds of knowledge seem to require deliberate, 
organized instruction? In Mindstorms I explore the many 
factors that make a difference. Here I have space only for 
one. Children learn to speak because it is a meaningful 
activity, a meaningful part of their liv�s. It is not sur
prising that children do not learn to write when writing 
serves no real purpose in their lives. I think the computer 
can change this. For Robin, alphabetic communication 
was beginning to become purposeful. As computers 
become increasingly available to children I would expect 
many children to share Robin's experience of writing as a 
meaningful activity. This shift-from meaningless ritual 
imposed from above to purposeful, self-directed ac
tivity-is also true of Mathland. No activity in school is 
experienced as more devoid of meaning than the parody 
of mathematics known as school ma�h. 

The harm done by making children learn ritualistically 
goes very deep. It develops the worst possible habits of 
learning. It undermines the individual's self-confidence as 
an independent intellectual agent: it infantilizes the child. 
A shift to more meaningful learning of fundamental sub
jects could have far deeper consequences than improved 
mastery of these subjects. It could mean that children 
become more effective learners with greater intellectual 
self-respect. And if this happens, not only the nature of 
children's learning but also the role of children in society 
may have changed. 

I have hinted at a vision of profound, even revolu
tionary, change in how children learn. I think this might 
happen. We have the technology to make it possible. But 
there is nothing inevitable about it .  Society has a very 
bad track record in making intelligent use of new tech
nologies, and, in this case, many vested interests are 
threatened by the changes I envision. The "system" will 
react by defending its old ways . Already in schools we 
see computers being used to reinforce instead of displace 
the most ritualistic teaching methods. I believe that the 
most profound effects of computers on how children 
learn could occur outside of schools. In fact, I think that 
computers would tend to make schools as we know them 
obsolete. But most of my "official research" is concerned 
with how to use computers in schools. Research funds are 
easily available for the reformist goals of improving 
schools .  I believe that the most profound effects of com-
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puters could be to develop a new respect for children as 
independent intellectual agents. But most people in our 
country like to think of children as intellectually depen
dent. 

How will it all work out? It is futile for me to play pro
phet, but worthwhile to bear some ideas in mind when 
thinking about the future . I want to end by mentioning 
an idea that encouraged me to think positively. I can best 
introduce it by comparing the education market with 
markets for other products. Suppose you invent a new 
kind of kitchen machine. If you can prove that there is a 
market of a million people, you will easily find the capital 
to develop the idea and get it out into the world. But if 
you invent a new approach to learning mathematics, the 
fact that a million people want it may be of no avail-a 
million people across the nation may still be a tiny 
minority with no clout in every school district .  But once 
there are a few million owners of home computers 
capable of carrying powerful learning methods, you will 
have access to a market of individuals ready to spend per
sonal dollars for the good of their children. The impor
tance of this fact is not that it will enable good ideas now 
collecting dust on shelves to get out into the world. It will 
encourage inventive and ambitious people to enter the 
field of educational innovation in unprecedented 
numbers . It will be part of the creation of a new class of 
professionals and of entrepreneurs and perhaps even of 
"stars" analogous to what happened in the course of the 
emergence of cinema as a culture. The history of cinema 
has been the history of that culture. The future of com
puters in education will be indissociable from the story of 
the people who will make the computer culture . • 

References 
For more about Turtle Geometry see S Papert, Mind
storms: Children, Computers and Powerful Ideas. New 
York, Basic f3ooks, 1 980 ( ISBN 0-465-04627-4, $ 1 2.95). 
Also see H Abelson and A d iSessa, Turtle Geometry, M IT 
Press, Cambridge MA (to appear 1 98 1 ). For a bibl iography 
of the LOGO group's internal publ ications, write to LOGO, 
c/o M IT Artif icial I ntelligence Laboratory, 545 Technology 
Sq, Cambridge MA 021 39. (Please include $1 for handling.) 

Editor's note: A note in the introduction to the July 
1980 BYTE editorial incorrectly states that Education 
Forum articles by Seymour Papert and James Garson 
were to appear in the August and September BYTEs, 
respectively. However, because of unavoidable 
scheduling considerations, Seymour Papert's article is 
appearing this month, and James Garson 's article will 
appear in a future issue. We apologize for any in
convenience this change might have caused . . . .  CM 

Education Forum is an occasional feature in BYTE 
intended to foster debate about the uses of personal 
computers in the schools and colleges. We encourage 
reader participation. Contributors hould supply their 
full names arid addresses for publication, along with 
their telephone numbers, which will not be published. 
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Introducing Memory-Mate* ,  the AIM-65 expansion 
board that l�ts you spend your time on applicqtion 
solutions, nQt hardware hassles. Add Memory-Mate 

-to your AIM,-.65 pnd make quiCk work of development 
and process control projects. 

In its prima�y function, the Memory-Mate board pro
vides 1 6-48K of RAM expansion assignable in 4K 
blocks anywhere in the'system. Memory-Mate's pari
ty check circJ,Jitry insure� system RAM integrity (in
cluding AIM's 4K on-board RAM) for high reliability 
applications .  The programmable write protect feature 
eases software development chores. This compact 
board, which fits directly beneath the AIM, also in
cludes four programmable 1 / 0  ports, a tone 
generator for audible warnings, and sockets for 4K of 
PROM. 

1 / 0  intensive applications are accommodated with 
Memory-Mate's STD BUS interlace option. Use off
the-shelf STD BUS cards to solve your biggest 1 / 0  
problems. 

0 
C") 

The Memory-Mate with 1 6K RAM is priced at $475 , ;:, 
with 1 6K expansion chip sets (including parity chip) t ..t: costing $ 1 00 each. With 48-hour active burn-in and -c ;. 
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Khachiyan's Algorithm, Part 2:  
Problems with the Algorithm 

G C Berresford, A M Rockett, and J C Stevenson 
Dept of Mathematics 

C W Post Center, Long Island University 
Greenvale NY 11548 

' 

Numbering of figures, tables, listings, and equations is continued 
from Part 1 .  

A paper published by the Soviet mathematician Leonid 
Khachiyan received widespread publicity in late 1979 as a 
revolutionary new solution to linear programming prob
lems. In Part 1 last month, we discussed the details of 
Khachiyan's algorithm and its corresponding geometric 
interpretation. This month in Part 2, we will look at the 
practical problems in using the algorithm and will ex
amine a BASIC program that uses the algorithm. 

A Linear Programming Example 
The Whiz-Golly Computer Board Company makes 

two kinds of video boards: the Ohwow and the Hohum. 
Each board is handmade by Jim and then tested by Jack. 
Each Ohwow board takes Jim two days to complete, 
while he can make one Hohum board each day. Jack can 
test an Ohwow board in one day, but he needs two days 
for each Hohum. Like most basement entrepreneurs, Jim 
and Jack have many other things to do with their time. 
Jim will not make boards for more than four days a week; 
Jack will test them for no more than three days a week. If 
the profit is two dollars for each Ohwow board and three 
dollars for each Hohum, how many of each should they 
make per week to obtain the greatest profit? 

0 

This is a linear programming problem. It consists of a 
quantity to be maximized, the objective function, which 
is subject to a list of linear inequalities called constraints. 
If we let x. denote the number of Ohwow boards made 
per week and Xz the number of Hohums made per week, 
the problem then is to maximize P = 2x1 + 3x2, where P 
is the profit per week in dollars. 

Since Jim cannot make a negative number of Hohums 
in a week, the first constraints we find are the non
negativity conditions: x. 2:: 0 and X2 2:: 0. In addition, we 
have the constraints imposed by the number of days that 
Jim and Jack work per week: for Jim, we have that 2x1 + 
X2 :s 4; while, for Jack, we have that x. + Zx2 :s 3.  

This problem may now be written in matrix form as: 
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to maximize P � [2 3 ]  tJ 
'ubject to � �l �} [: J 

and �J d 

(7) 

Of course, we could have combined the two constraint 
equation sets into one but, as most practical problems 
naturally include a nonnegativity condition, we will 
write it separately for emphasis. 

' The Dual Problem 
By a standard maximum linear programming problem 

we mean any problem of the form: 

to maximize P = c'•x 

subject to 
and 

A•x :s b 
X 2:: 0 

(8) 

where A is an m-by-n matrix, b is a column vector in R"', 
c is a column vector in R", and x is a column vector in n 
unknowns. 

Since Jim and Jack may wish to minimize their ex
penses, we wHl also encounter minimization problems. A 
standard minimum linear programming problem is any 
problem of the form: 

0 0 

to minimize C = b'• y  

subject to 
and 

A'•y 2:: c 
y 2:: 0 

(9) 

where A, b, and c are as in (8) and y is a column vector in 
m unknowns. 

· 



The two problems given by (8) and (9) are called dual 
problems, and their solutions are closely connected. Sup
pose that x satisfies (8) and y satisfies (9) . Then c'x � 
(A'y)'x =y'Ax � y'b = b'y and we see that c'x � b'y for 
any x and y satisfying the respective constraint equa
tions. Since we wish to maximize c'x and to minimize b'y, 
it follows that any pair of solutions, say x and y , must 
satisfy c' x = b' y and conversely. 

To solve the pair of linear programming problems (8) 
and (9), we need only solve the following system of equa
tions: 

c'x = b'y 
Ax � b 
A'y ;;=:: c 
x ;=:  0 and y ;;=:: 0 

(10) 

The equality c'x = b'y is equivalent to the two in
equalities c'x - b'y � 0 and - c'x + b'y � 0. The non
negativity conditions x ;;=:: 0 and y ;;=:: 0 are equivalent to 
-I.x � 0 and - Imy � 0 where Ik denotes the k-by-k 
identity matrix. The condition A'y ;;=:: c is equivalent to 
-A'y � - c. 

If we let z be the column vector in n + m unknowns 
formed by adjoining y to the end of x (that is, z' = 
(x1, . . •  ,x.,y1, . . •  ,ym)) ,  we can rewrite our linear program
ming problems in one giant system of inequalities: 

A O(m, m) b 
-I. O ( n, m) O ( n, I )  
O(n, nj' - A' z � - c  (11) 
O(m, n) - 1m o(m, 1 ) . 
c' - b' 0 
- c' b' 0 

where Ou, kl denotes a j-by-k matrix of zeros. If this 
system of inequalities is consistent, then the point that 
satisfies all the inequalities at once gives the solutions to 
both the maximum and the minimum problems. 

For our problem (7) with Jim and Jack, we see that the 
system (11) becomes: 

2 1 0 0 4 
1 2 0 0 3 

- 1  0 0 0 0 
0 - 1  0 0 0 
0 0 - 2  - 1  - 2  
0 0 - 1  - 2  z �  - 3  
0 0 - 1  0 0 
0 0 0 - 1  0 

- 2 3 - 4  - 3  0 
- 2  - 3  4 3 0 

The solution to this problem, as we will see later, is:  

a solution that can be derived from the above matrix by 
use of Khachiyan's algorithm. 

Some General Implementation Problems 
As we mentioned in our discussion of Khachiyan's 

paper his achievement of obtaining a polynomial-time 
algorithm is attained only by paying the price of requir-
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ing an incredible level of precision in all the calculations. 
Moreover, his initial circle of radius 2L can be replaced by 
a far smaller circle, as will be explained shortly. This does 
not matter to Khachiyan, since, at the initial stage of the 
algorithm, the precision problems are more important. 

The main problem we have created for ourselves is in 
our transformation of dual linear programming problems 
into a system of linear inequalities. Our statement that c'x 
= b'y is equivalent to the inequalities c'x - b'y ::5 0 and 
- c'x + b'y ::5 0, while true mathematically, is generally 
false from a computational viewpoint . 

If we think of c'x - b'y ::5 0 and - c'x + b'y ::5 0 as 
"half-planes" in some n-dimensional Euclidean space 
(shown in figure 4 for n = 2), then it is true that they will 
intersect along a '1ine," where c'x - b'y = 0. Unfor
tunately, our computer calculations of the common 
points will be rounded off to a finite number of decimal 
places, and we should not be surprised if we cannot cor
rectly calculate a point that has zero difference between 
our calculated values of c'x and b'y. 

Our solution to this difficulty is to choose a tolerance 
within which we will agree that our values for c'x and b'y 
are essentially the same. Let e > 0 be this tolerance. If we 
require that c'x - b'y ::5 e and - c'x + b'y ::5 e then we 
have formed a "tube" around the line c'x - b'y = 0 
(shown for n = 2 in figure 5) with width e in the direction 
perpendicular to x. The actual tolerance thus created will 

y 

c'x -b'y =O 

c'x - b'y < O  

-c'x +b'y < O  

Figure 4 :  Dissection of a plane into two half-planes by a line of 
the form c'x -b'y = O. 

y 
c'x - b'y =  - e  

c'x -b'y =O 

c'x -b'y = e  

Figure 5: Dissection of a plane into two half-planes dictated by 
the limited accuracy of a computer. Because any computer has a 
limited accuracy, it is unlikely for it to compute the exact loca
tion of a point on the line c'x - b'y = 0. Instead, the line 
separating the two half-planes (as shown in figure 4) is replaced 
by a thin "tube" with a diameter less than or equal to 2e. The 
variable e is chosen so that a given computer can compute the 
location of a point that is no more than e away from a point on 
the center line. 
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depend on the slope of the relation c'x - b'y = 0 relative 
to the x subspace. 

Thus our system of inequalities is no longer (11) but 
rather: 

A Ocm, m) b 
-1. Oc •• m> Oc •• I )  
Oc •. • >  - A' z s; - c  (12) 
Ocm, n )  - 1m Ocm, I )  
c' - b '  € 
- c' b'  

Let us now turn to the problem of estimating an initial 
region that will contain all solutions of the system of 
linear inequalities (2), from Part 1 .  The solutions of the 
systems, if any exist, form a polyhedron determined by 
the vertices at which the linear inequalities intersect . We 
can take for our initial region any sphere about the origin 
containing all these vertices, since such a sphere must 
then include some solution points of the system. 

The problem is then to estimate the distance to the 
vertex furthest from the origin . The system may be writ
ten as Ax ::5 b where A is an m-by-n matrix of integers 
and b is a column vector with m integer entries. We may 
suppose that m ;?; n since we can otherwise add on n - m 
trivial inequalities that will not change the solutions of 
the original system and will add only Os and 1s to the 
matrix A. 

We can now compute all possible vertices of  the region 
Ax ::5 b by examining n rows of the equation Ax = b at a 
time and applying Cramer's rule. For each subset of n 
equations, we will find x, = .!!..L , for i = 1, . . .  ,n,  where D D 
is the determinant of the n-by-n matrix of equation coeffi-
cients and D, is the determinant of the same matrix, but 
with corresponding n entries of b replacing the ith col
umn of the matrix . 

Since we are dealing with integer coefficients, if D * 0, 
then j x, j  ::5 j D, j ;  and, by Hadamard's inequality, J D, j  is 
no more than the product of the norms of the columns of 
the matrix in question. This now explains Qo = 2L•J., 
since 2L is greater than the product of the absolute values 
of all the coefficients in the system (2). We now see that 
an estimate better than 2L will result if we determine the 
greatest possible norm for the n-subsets of each column 
of A and then combine the n - 1  greatest such norms with 
the greatest n-subset norm from b .  For example, 
Khachiyan's estimate for the region of (7) is 244 while the 
above estimate based on Hadamard's inequality is 29•  

The problems caused by the precision needed in com
puting the values required at each step of the algorithm 
appear to be nearly insurmountable. We shall not pursue 
this subject further than to observe its central position in 
the list of difficulties that prevent Khachiyan's algorithm 
from immediately replacing the Simplex method as the 
preferred method for solving linear programming prob
lems. 

Khachiyan's Algorithm on the TRS-80 
The program given in listing 1 represents a translation 

of the preceding discussion into a computer program. In 
writing this program, we have attempted to make the 
translation as literal as possible for two reasons. First, we 
wished to study how Khachiyan's algorithm actually pro-
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ceeds for real examples. Second, once the program is run
ning, it remains a challenge for each user to discover im
provements and modifications. w� invite you to experi
ment . 

The program will accept two different kinds of prob
lems.  If you wish to study the consistency of a system of 
linear inequalities such as equation set 2 (given in Part 1 
of this article, last month), the program will accept the 
equations in the form Ax � b. If you wish to study a 
linear programming problem such as (8) or (9), the pro
gram will ask for A, b, c, and E. The program will then 
create the system given by (12). In either situation, you 
will have three choices for L :  you may have Khachiyan's 
or Hadamard's values computed or you may specify your 
own choice. 

Because of the limited precision available on the 
TRS-80 (far less than the 2-37"L required for the 
algorithm), our program cannot be used to decide the 
consistency or inconsistency of even the smallest systems 
of inequalities. Thus it becomes meaningless to terminate 
the algorithm after N = 16Ln2 steps, so our program does 

not include a termination statement based on the number 
of steps executed. 

If you enter the system of inequalities (1 .1 ), you can 
watch the algorithm construct a solution point. It will 
take about thirty-eight steps to begin to find a reasonable 
estimate for x. When you try equation set 1 .2 (an incon
sistent system given in Part 1) ,  you will be able to watch 
the algorithm attempt to find a solution (a reasonable 
compromise between the inequalities is (1 .5,  1 .5)) and 
then decide that it had better try again. 

The actual solution of the linear programming problem 
given in (7) and its dual is (x,,x2) = (Ph , ¥3)  and (y,,y2) 
= ( 1/3 ,11/3 ) .  You should try various values for E and con
trast the number of steps required for the algorithm to 
terminate at a solution. 

Klee-Minty Example 
As we noted earlier, the importance of Khachiyan's 

algorithm is that the number of steps required increases 
as a polynomial based on the size of the system of in

Text continued on page 255 

Listing 1: A program using Khachiyan 's algorithm, written for the Radio Shack TRS-80 Model I running Level II BASIC. 

1 · � � � � � * * � * * * * * * * * * * * * * * * � � � * � � * * * * * * * * * * � * * * * * * * * * * * * * * * *  
2 ' *  K H A C H I Y A N ' S  A L G O R I T H M  * 
3 ' * C O P Y R I G H T  1 9 7 9  JC S T E V E N S O N , AM R O C K E T T , G C  B E R R E S F O R D *  
4 ' * � � � * * * * * * * * * * * * � * * * � * * * * * * * * * * * � * * * * * * * * * * * * * * * * * * * � * * *  
�i C L E A R 1 0 0 
1 0  C L S  
2 0  D A T A  1 , 1 1 9 , 1 , 1 1 9 , 1 , 1 1 9 , 3 , 6 9 , 1 1 8 , 1 2 0 , 4 , 6 9 , 1 1 6 , 1 1 7 , 1 2 1 , 4 , 6 9 , 1 1 5 , 1 2 2 , 1 2 3 , 8 , 6 8 , 6 9 
, ; Q , 9 5 , 1 1 4 , 1 2 3 , 1 2 4 , 1 2 5 , 8 , 6 7 , 7 1 , 9 5 , 1 1 2 , 1 1 3 , 1 2 5 , 1 2 6 , 1 2 7 , 1 1 , 6 4 , 6 5 , 6 6 , 7 2 , 7 3 , 7 4 , 9 4 , 9 6 
, 1 1 0 , 1 1 1 , 1 2 3 , 1 4 , 6 0 , 6 1 , 6 2 , 6 9 , 7 3 , 7 4 , 7 5 , 7 6 , 7 7 , 7 8 , 9 3 , 9 6 , 1 0 7 , 1 2 4 , 1 1 , 5 8 , 6 0 , 6 1 , 7 0 , 7 9 , 8 9 
, 9 1 
3 0  D A T A  9 8 , 9 9 , 1 0 5 , 1 2 4 , 1 0 , 5 7 , 7 1 , 7 2 , 8 0 , 8 1 , 8 7 , 9 5 , 1 0 0 , 1 0 1 , 1 0 2 , 1 0 , 5 6 , 7 3 , 7 7 , 8 1 , 8 2 , 8 5 , 9  
6 , 1 Q 3 , 1 0 4 , 1 2 5 , 1 1 , 5 6 , 7 3 , 7 7 , 7 8 , 8 1 , 8 2 , 8 5 , 9 7 , 1 0 0 , 1 0 3 , 1 0 4 , 1 0 , 5 6 , 7 2 , 7 7 , 8 1 , 8 2 , 8 6 , 9 7 , 1 0 2 
v 1 0 3 , 1 2 3 ; 1 1 , 5 7 , 5 8 , 8 0 , 8 1 , 87 , 8 8 , 9 6 , 1 0 0 , 1 0 1 , 1 0 2 , 1 0 4 , 1 3 , 5 9 , 7 9 , 8 0 , 8 9 , 9 8 , 9 9 , 1 0 0 , 1 0 1 , 1 0  
5 v 1 0 6 , 1 0 7 , 1 2 1 , 1 2 7  
4 0  D A T A  8 , 6 0 , 7 8 , 7 9 , 8 9 , 1 0 0 , 1 0 6 , 1 0 7 , 1 27 , 1 , 1 0 7 
5 0  F O R  I = O  T O  4 4 8  S T E P  6 4  : P R I N T @ I , S T R I N G S C 6 4 , 1 9 1 > ; : N E X T  I 
6 0  F O R  I = 4 4 8  T O  5 1 1  S T E P  2 : P R I N T @ I , C H R S C 1 3 1 ) ; C H R S C 1 2 B > ; : N E X T I  
7 0  P R I N T @ 5 7 6 v S T R I N G S ( 4 , 1 2 8 ) ; T A B C 5 1 ) S T R I N G S C 1 3 , 1 2 8 ) ; 
8 0  P R I N T @ 5 1 2 ,  S T R I N G $ ( 6 4 , 1 2 8 ) ; 
9 0  P R I N T @ 6 5 1 v " T H E  K H A C  H I  Y A N  A L G 0 R I T  H M " ; 
1 0 0  P R I N T @ 8 4 3 , " C O P Y R I G HT 1 9 7 9 " ; : P R I N T @ 9 Q 7 , " J . C .  S T E V E N S O N , A . M .  R O C K E T T  & G . C .  B 
E R F\ ES F O R D  • ; 
1 1 0  F O R  I = 3 T O  2 0  
1 2 0  R E A D  J J  
1 3 0  F O R  J = 1  T O  J J  : R E A D  J 2  : R E S E T < J 2 , I )  N E X T  J 
1 4 0  N E X T  I 
1 5 0  F O R  I = 1  T O  1 0 0 0  : N E X T  I 
1 6 0  P R I N T @ 8 3 4 , " D O  Y OU W I S H  T O  R E A D  T H E  I N T R O D U C T I O N ? " ;  
1 7 0  P R I N T @ 8 9 8 , " T Y P E  ' Y '  I F  Y O U  D O , E L S E  H I T  ' E N T E R ' T O  P R I N T  T H E  M E N u . • ;  
1 8 0  C S = I N K E Y S  : I F  C S = " " T H E N  1 8 0  
1 9 0  I F  C $ = " Y "  T H E N  2 0 0 E L S E  2 3 0  
2 0 0  P R I N T @ 7 6 8 , " T H I S  P R O G R A M  H A S  T W O  O P TI O N S . Y O U  M A Y  U S E  I T  T O  S O L V E  A L I N E A R  P 
R O G R A M I N G  P R O B L E M  O R  Y O U  M A Y  V E R I F Y  T H A T  A S Y S T E M  O F  I N E Q U A L I - T I E S  IS C O N S I S T E N  
T .  I F  Y O U  C H O O S E  T O  S O L V E  A P R O B L E M , T H E R E  A R E  T H R E E  O P T I O N S  F O R  C H O O S I N G  T H E  

P A R A M E T E R , L . • ;  
2 1 0 P R I N T " S E E  K H A C H I Y A N ' S  P A P E R  F O R  N O T A T I O N . P R E S S  ' E N T E R ' T O  C O N T I N U E . • ;  
2 2 0  Z S = I N K E Y S  : I F  Z S = " " T H E N  2 2 0  
2 3 0 C L S  : P R I N T @ 8 8 , " T H E  M E N U  " : P R I N T  @ 2 6 6 , " 1 )  S O L V E  A N  L - P  P R O B L E M . " : P RI 
N T @ 3 9 4 , " 2 )  C H E C K  C O N S I S T E N C Y  O F  A S Y S T E M . " : P R I N T : P R I N T : I N P U T " E N T E R  THE N U M B E R  O F  

T H E  O P T I O N  Y O U  W I S H " ; C % 
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Listing 1 continued on page 248 
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e WE A R E  P RO U D  to be an AUTHO R I Z E D  C ROMEMCO D E A L E R  

• C ROM EMCO stan ds for qua l ity, re l i a b i l ity and obso lescence i nsurance 

• C ROMEMCO is widely recogn ized as a m icrocomputer industry leader 

• C ROM EMCO p rov ides strong support for the ir  dea lers and end-users 

e THE BOTTOM L I N E - it 's what you buy AND where you buy it . . . WE CAR E !  

• • 
C R O M E X  IS H E R E !  

The exciting new mu lti-user, m u lti
tasking operati ng system with many 
added capabil ities. 

New. · ·sYsTEM z E R O !  
The S-1  00 personal computer with 
C romemco re l iabi l ity. 

16 F D C  

Double density disk control l e r  

SYSTEMS: List Our Price 

SYSTEM 2 3390 . 3 1 90 .  

Dual double-sided min i  floppy disk 
drives; 64K RAM 

SYSTEM 3 7395. CA L L  

1 Mbyte of dual double-sided 8 "  f loppy 
d isk; 64 K RAM 

Z-2H 9995. CA L L  

1 1  Mbyte integral hard disk; 2 double
sided 5" floppy disks; 64K RAM 

All  C romemco systems featu re the 
S - 1 00 industry standard bus, 4 M H Z  
Z-80 CPU , 64K R A M ,  and can be 
easily u pgraded to m u l ti -user,  m u lti
tasking capab i l ity .  

New. · · R P G  I I  
Exclu sive offer ing of this important 
busi ness l angu age by a microcom
pute r  manufactu rer 

L I S P  
The langu age f o r  Artificial I ntel l i 
gence research 

tJeW• • • QUADA R T !  

4 port serial  1 /0 

I N T E L L I G E N T  1 /0 C O N T R O L L E R !  
O n  board Z -80 
U se these together for resu lts you 
won't bel ieve ! 

P E R I PH A LS:  

3 1 02 "SMART" T E R M I N A L  
4 0  fu nction keys; detachable keyboard 
with 1 4-key numeric pad 

3703 DOT-MAT R I X  P R I N T E R  
1 80 CPS; 1 8-inch platen; 1 32 columns; 
bi -d irectional with dou ble buffering 

3355A F U L L  LETTE R P R I NT E R  
55 CPS; 1 5-inch platen; qual ity i mpress-
io� suited to camera copy 

BOA R DS :  L ist Our Price 
SG L. CARD COMP. 450. 380. 
8K BYTESAV E R I I  245. 2 1 0 .  
3 2 K  BYTESAVER 295 . CALL 
ZPU 395 .  335 . 
4 F DC 495 .  420 . 
64KZ . 1 785 . 1 5 1 0 .  
TU·ART 295. 250. 
SDI 595. CALL 

H igh resolution color graphics interface 

NeW· · · sus i N E ss 
SYST EMS SO F TWA R E !  

G eneral Ledger 
Accou nts Payable 
Accounts R eceivable 
I nventory 

A n  i ntegrated tu rnkey system that 
requ i res no computer programming 
knowledge. P rodu ced and su pported 
by C romemco, and designed to 
make fu l l  u se of the advanced 
featu res fou nd i n  C romemco hard
ware. 

Our 
LAN.G UAGES:  List Price 

COBO L ,  now updated 95.  90. 
FORTRAN IV 95.  90. 
MACRO ASSEMB L E R  9 5 .  90. 
1 6 K  BASIC 95. 90. 
321< BAS IC 295. 275. 
DATA BASE MGMT.  95 .  90 .  
WO R D  P R OCESS I N G  9 5 .  90. 
R A T F O R  1 95 .  1 80 .  
T R A C E  9 5 .  9 0 .  

EBS B U S I N ESS SO FTWA R E :  

G E N E R A L  L E D G E R ;  ACCOUNTS PAY· 
A B L E ;  ACCOUNTS R EC E IVAB LE;  PAY · 
R O L L  (Ca l i f . l ;  I NV E NTORY; O R D E R  
ENTRY 

List Price $995.  each 

Custom ization available 

Cql l  or write for our l ow m a i l  o rders prices on all CROMEMCO p roducts . . .  or on P E RSC I disk drives, 
MEASU R EMENT SYST EMS boards, BAS E 2, OUM E ,  SOROC , ADDS, TV I ,  N EC SPINWR ITE R or 
other qual ity products. ExEcuT IVE Bus iNEss SvsTEMS 

20457 E .  Val ley B lv d . ,  Walnut ,  CA 9 1 789 
( 7 1 4) 594-5736 

Prices shown are for "Cash with O rder" 
C O L LECT P H O N E  O R D E RS W E LCOME o r  Send check or 
M.O. (Personal q r  Co.  checks requ i re 2 wks. to clear) Please 
i nclude phone n u m ber.  S h ipping charges w i l l  be added, 
With i n  Cal if. add appl icable sales tax .  F actory warranty 
i ncluded. A l l  pr ices su bject to rev ision . 

WE ALSO OFFER: 
• C o m p l ete a n a l y s i s  of y o u r  system needs 
• I n stal l a t i o n ,  tra i n i n g ,  support & m a i n t e n a n c e  
• Custom a p p l icati o n s  s o f t w a r e  

AT O U R  R E G U LA R  CONSU L T I N G  R ATES 
Phone i n q u i r i es w e l c o m e  

Circle 1 59 on inquiry card. 

• �� � �--------------�C�D-O�S���,-C�r-o-,�-e_m_c_o_,
-l n-c-. ----------------� !.iiiiiiiJ CP/M !' D i g i ta l  Research CBAS I C "  Comp i l er Systems 
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Listing 1 continued: 

2 4 0 I 
2 5 0  D E F D B L  A r B r F r X r V � W , Q , L  
2 6 0  C L S  
2 7 0  ' * * * * * * *  H O W  T O  8 S E  T H E  P R O G R A M  * * * * * * * *  
2 8 0  I N P U T " D O Y O U  W I S H  T O  R E V I E W  T H E  F O R M A T  F O R  E N T E R I N G  A P R O B L E M  < Y I N  - - ' E N T E R  I ) I ; Z $  
2 9 0 I F  Z S = " N "  T H E N  4 0 0  
2 9 5  I F  C /. = 1  T H E N  3 0 0  E L S E  C L S : P R I N T " T O D E C I D E  T H E  C O N S I S T A N C Y  O F  A S Y S T E M  O F  I N E  
Q U A L I T I E S , W R I T E  T H E  S Y S T � M  I N  T H E  F O R M : " : P R I N T T A B C 2 3 ) " A * X  < =  B " : P R IN T " W H E R E  
A I S  A N  B Y  N M A T R I X  A ND B A N N - V E C T O R . P R E S S  ' E N T E R ' T O  B E G I N . "  
2 9 6  Z S = I N K E Y S : I F Z S = " " T H E N  2 9 6  E L S E  4 0 0  
3 0 0  C L S  
3 1 0 P R I N T " T O S O L V E  A S T A N D A R D  L I N E A R  P R O G R A M M I N G  P R O B L E M  O R  C H E C K  C O N S I S  
T A NC Y : " : P R I N T : � R I N T " 1 >  W R I T E  T H E  P R O B L E M  I N  T H E  F O R M : M A X I M I Z E  < C r X >  

S U B J E CT ' T O  T H E  C O N S T R A I N T S  A * X  <= B • 
3 2 0  P R IN T " A N D  X = >  0 "  
3 3 0  P R I N T " X A N D  C A R E  C O L U M N  V E C T O R S  O F  D I M E N S I O N  N W H I L E  B I S  
A N  M - V E C T O R . A I S  A N  M B Y  N M A T R I X . T H E  N O T A - T I O N r C • • • •  , • • • •  > 

I S  A S T A N D A R D  I N N E R  P R O D U C T . "  
3 4 0 P R I N T : P R I N T : P R I N T : P R I N T " H I T  ' E N T E R ' T O  C O N T I N U E  T H E  D I R E C T I O N S "  
3 5 0  Z S = I N K E Y S  : . I F  z s � • · T H E N  3 5 0  
j7 0 C L S i P R I N T : P R I N T " 2 >  T H E  C O M P U T E R S E E K S  A S O L U T I O N  O F  T H E  E Q U A T I O N  

C C r X )  = C B r Y >  W H E R E  . y I S  A S O L U T I O N  O F  T H E  D U A L . I N  G E N E R A  
L T H E  M AC H I N E  C A N N O T  A C H E I V E  T H I S , S O  A T O L E R A N C E  , E P S I L O N , MUST 

B E  G I V E N " 
3 8 0  P R I N T : PR I N T " 3 )  P R E S S  ' E N T E R ' TO B E G I N  T H E  A L G O R I T H M . T H E  C O M P U T E R  W I L L  A S K  

Y O U  F O R  E A C H  I T E M  A B O V E . "  
3 9 0  Z S = I N K E Y S : I F Z S = " "  T H E N 3 9 0 
4 0 0  C L S : I N P U T " H O W  M A N Y  R O W S  H A S  T H E  M A T R I X  A " l M : I N P U T " H O W  M A N Y  C O L U M N S  I N  TH 
E M A T R I X  A " l N 

FEATURES I NCLUDE: 
• Uses Standard Typewriter R i bbon 

( M odel 1 01 B-80) 
• Bui lt- I n  Power Supply 
• 5 x 7 Dot M atrix. Character Generator or  

10  x 7 or 1 0  x 14  Dot  M atrix 
• Standard 96 ASCI I Character Font 
• Upper and Lower Case. Print ing 
• U p  to 88 Character� Per L ine 
• Single  L ine Print R ate I s  

* * 1 1 0/1 60 CPS 
• Average Print Rate Is 

**55/60 CPS For Ten Lines 
• G raphics Capa p i l ity With Extended 

Cha racter Modes 
• Prog rammable With 32 System Level 

Software Commands 
• Standard Para l lel and Serial  I nterface 
• Reset I nterface 
• Baud rate Sel ect F rom 1 1 0 to 9600 
• Manual  Paper Advance ( M odel 1 01 B-80) 
• M anval  Sel ftest 
• Adj ustable Tractor Width From 1 to 9'12 

I nches ( M odel 1 01 B-80) 

" "Model 101 A -40 & 101 B-80 Respectively 

Listing 1 continued on page 250 

80 COLUMN LOW COST IMPACT PRINTER 

$495 K it, 1 01 B-80KE $545 Assembled & Tested 1 01 B-80E 

COOSOL� INC.  P.O .  BOX 743, ANAH E I M ,  CA 92805 ( 7 1 4 )  545-221 6 7 Days a Week 
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For those who want to 
. . . . 

test the water before . . . . . ' . 
• • • JUm g 1n. 

pi co FORTH 
I f  you ' re t h i n k i n g  of gett ing i nto 

polyFO RTH and you'd l i ke an i ntroduc
t ion through  hands-on experience, then 
p icoFORTH is for you.  p icoFORTH has 
been designed by FORTH, I nc. to serve 
as you r  entry i nto a com plete poly FORTH 
progra m m i n g  env i ron ment. 

p icoFORTHTM is a d isk-based 
operat ing  system and i nteractive h i g h-

FORTH, Inc. + 
Circle 161  on inquiry card. 

level language, complete with compi ler, 
editor, and asse m bler. It 's u pg radable to 
fu l l  polyFORTH�M And it's pr iced at o n l y  
$495. 

. 

So step forth and get your  feet 
wet. The water's f ine .  

For i nformation, ca l l :  

213/372-8493 
2309 Pacif ic  Coast H i g hway 
Hermosa Beach ,  Cal i forn ia  90254 

(213) 372-8493 

TWX 91 0-344-6408 ( FORTH I N C  HMBH)  
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Listing I continued from page 248: 

4 1 0  IF C % = 2  T H E N  N 9 = N  : M9 =M : G O T O  4 3 0  
4 2 0 N 9 = M + N  : M 9 = 2 � C M + N + 1 ) 
4 3 0  D I M  A C N 9 , M 9 ) , B C M 9 ) , X 1 C N 9 ) , X O C N 9 ) , F ( M 9 ) , Q 1 ( N 9 , N 9 ) , Q 0 ( N 9 , N 9 ) , V ( N 9 , N 9 ) , W ( N 9 , N 9 )  
, E: 1 < M 9 )  
4 4 0  C L S : P R I N T " P L E A S E  T Y P E  I N  T H E  R O W S  O F  T H E  M A T R I X  A .  P R E S S  ' E N T E R ' A F T E R  K 
E Y I N G  E A C H  N U M B E R . "  
4 5 0  F O R  J = l  T O  M 
4 6 0 F O R  I = 1  T O  N : I N PU T  A ( I , J )  : N E X T  I 
't7 0 N E X T  J 
4 8 0 C L S : P R I N T " H E R E  IS T HE M A T R I X  A .  I F  I T  I S  N O T  C O R R E C T , N O T E  T H E  I N D I C E S  OF T 
HE M I S K E Y E D  E L E M E N T S .  P R E S S  ' C '  TO M A K E  C O R R E C T I O N S , E L S E  H I T  ' E N T E R ' . ·  
4 9 0 F O R  J = 1 T O M  : F O R  1 = 1  T O N : P R I N T  A C I , J ) ; •  • ; : N E X T I : P R I N T : N E X T J  
5 0 0  Z S = I N K E Y S  : I F  Z S  = " "  T H E N  5 0 0  
5 1 0 I F  Z S = " C "  G O S U B  7 0 0 E L S E  5 3 0  
5 2 0  G O T O  4 8 0  
5 3 0 C L S : P R I N T " P L E A S E  T Y P E  I N  T H E  E N T R I E S  O F  T H E  V E C T O R  B ,  Y O U  N E E D  • ; M ; " N U M B E R S  

5 1 0 F O R  I = 1 T O M  : I N P U T  B C I )  : N E X T  I 
5 5 0 C L S : P R I N T " H E R E  IS T H E  V E C T O R  B . " : F OR 1 = 1  T O M : P R I N T  B C I )  : N E X T  I :  I N P U T " !  
S I T C O R R E C T  C Y / N ) " ; z s : I F  Z S = " N "  T H E N  5 3 0  
5 6 0  I F  C % = 2  T H E N  7 3 0  
5 7 0 C L S : P R I NT " W H A T  A R E  T H E  C O E F F I C I E N T S  O F  T H E  O B J E C T I V E  F U N C T I O N ?  Y O U  M U S T  S 
U P P L Y " ; N ; " N U M B E R S . "  
5 8 0 F O R  I = M + l  T O  N 9  : I N P U T  B C I >  : B C I >  = - B C I )  : N E X T  I 
5 9 0  C L S : P R I N T " T H E  C O E F F I C I E N T S  O F  T H E  O B J E C T I V E  F U N C T I O N  A R E : "  
6 0 0  F O R  I = M + 1  T O  N 9  : P R I N T  - B C I )  : N E X T  I 
6 1 0  I F  C % = 2  T H E N  7 3 0  
6 2 0  I N P U T " I S T H E  O B J E C T I V E  F U N C T I O N  C O R R E C T  C Y / N ) " ; z s : I F  Z S = " N "  T H E N  5 9 0  
6 3 0  C L S : I N P U T " W H A T  P O S I T I V E  N U M B E R  D O  Y O U  W A N T  F O R  T H E  ' T O L E R A N C E ' ,  E P S I L O N  

• ; B C M 9 - 1 ) : B C M 9 ) = B C M 9 - 1 ) 
6 4 0 F O R  1 = 1 T O  N : F O R  J = 1 T O  M : A C N +J , M + I > = - A C I , J )  : N E X T  J N E X T  I 
6 5 0  F O� I = M + N + 1  T O  M 9 - 2  : A C I - M - N , I ) = - 1  : N E X T  I 
6 6 0  F O R  J = 1  T O  N : A C J , M 9 - 1 ) = - B C J+ M ) : A ( J , M 9 > = B C J + M ) : N E X T  J 
6 7 0 F O R  J = N + 1 T O  N 9  : A ( J , M 9 - 1 ) = - B C J - N ) : A ( J , M 9 > = B < J - N ) : N E X T  J 
6 8 0  G O T O  7 3 0  
6 9 0  S T O P  
7 0 0  C L S : I N P U T " T O C O R R E C T  E N T R I E S  I N  A ,  E N T E R  T H E  R O W  A N D  C O L U M N  I N D I C E S  O F  T H E  
E L E M E N T . T O  B E  C O R R E C T E D " ; I , J :  I N P U T " NO W  E N T E R  T H E  C O R R E C T  V A L U E " ; A ( J , I )  
7 1 0  I N P U T " C O R R E C T I O N S  C OM P L E T E  C Y / N ) " ; z s : I F  Z S = " N "  T H E N  7 0 0  
7 2  0 R E T LJ F� N  
7 �� o  c ui  
7 4 0  P R I N T " I N DI C A T E  Y O U R  C H O I C E  F O R  T H E  D E T E R M I N A T I O N  O F  L F R O M  T H E  L I S T  B E L O W : 

• : P R I N T : P R I N T : P R I � T " 1 )  K H A C H I Y A N ' S  F O R M U L A " : P R I N T : P R I N T " 2 )  H 
A D A M A R D ' S  I N E Q U A L I T Y " : P R I N T : P R I N T " 3 )  Y O UR O W N  C H D I C E . " : I N P U T I C %  
7 5 0  O N  I C %  G O T O  7 7 0 v 2 0 4 0 , 7 6 0  
7 6 0  I N P U T  " W H A T  I S  Y O U R  V A L U E  F O R  L " ; L L : G OT07 8 0  
7 7 0  L L = O  : F O R  I = l  T O  N 9  : F O R  J = 1 T O M 9  : L L = L L + L O G C A B S C A C I , J ) ) + 1 > : N E X T  J : N E X  
T I : F O R  1 = 1  T O  M 9 : L L = L L +  L O G C A B S C B C I ) ) + 1 ) : N E X T  I : L L =  L L  + L O G C N 9 � M 9 > :  L L =  
I N T C L L / L O G ( 2 ) ) + 1  
7 8 0  P R I N T  " T H E  V A L U E  O F  L F O R  T H I S  R U N  I S : • ; L L  
7 9 0  I N P UT " D O Y O U  W I S H  T O  C H A N G E  L C Y / N ) " ; z s : I F  Z S = " Y "  T H E N  7 3 0  
8 0 0  F O R  1 = 1  T O  M 9  : B 1 C I > = - B C I )  : N E X T  I 
8 1 0 F O R  I = 1  T O  N 9  
8 2 0  Q O ( I , I >  = 2 [ L L  
8 :3 0  N E X T  I 
8 4 0 G O S U B  1 9 6 0 : T O = M X  
8 5 0  ' � * � � �  E N D  O F  I N I T I A L I Z A T ION * * * * * *  
86 0 I 
8 7 0 �( 7 = 0  
8 8 0  I 
8 9 0  ' * * * *  B E G I N N I N G  O F  M A I N  I T E R A T I O N  * * * *  
9 0 0  I 
9 1 0  K 7 = K 7 + 1  : C L S  : P R I N T  " C O M P U T I N G  S T E P  t • ; K 7 : P R I N T " T H E  C U R R E N T  D I S C R E P A N C Y  IS 
: • ; M x :  FOR I = 1  TO N 9  : P R I N T  " X C " ; I ; " ) = • ; x o < I > : N E X T  I 
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APPLE I I® COMPATI B LE 

M USIC SYNTH ESIZER 

I 

I 
, ! I .:; 

• Three simultaneous programmable 
voices and one programmable 
white noise generator 

• Five octave range starting at 55 Hz 
(the A below bass clef) to 1 760 Hz 
(the second A above the treble clef) 

• On board amplifier capable of 
d i rectly d riving an eight ohm 
speaker 

• Up to six synthesizers can tie 
installed to c reate stereophonic, 
quadraphonic, and polyphonic 
operation. 

$99.95 

FLASH AND CRASH 
SOUND EFFECTS 

• Registered Trademark of Apple Computer 

Circle 162 on inquiry card. 

• Uses the channel of white noise to 
create a vast array of sounds. 
Some of these are as follows: 
explosions, steam engine, whistle, 
phasers, gun shot, race cars, 
s i rens, chimes, and jet engines 

• Detailed instructions i l lustrate how 
to generate sounds 

• Modular so any one sound can 
easily be patched into an 
existing program. 

$39.95 

KIS M USIC EDITOR 

KIS stands for  KEEP IT SIMPLE and 
we believe there is no existing 
software that remotely approaches 
the ease and convenience of this 
music editor. Some of the many 
features are as follows: 

• Three part interactive program 
consisting of a play mode, a 
composition mode and an edit 
mode 

• Plan mode displays low resolution 
color g raphics of each voice while 
the song is playing 

• Composition mode enables the 
user to hear and see, in high 
resolution graphics, each note as 
it is input 

• Edit mode sounds and displays, in 
h igh resolution graphics, each note 
as the user single steps through 
the song. Notes can be inserted, 
deleted , and changed. 

FREE 
(See Below) 

ADVANCED M US IC EDITOR 

• Sixteen standard envelopes 
provided 

• Custom envelopes can easily and 
quickly be developed 

• All envelopes (including user 
created) are depicted in high 
resolution graphics and each can 
also be heard. 

• Tempo, attenuation, and envelope 
can be selected and changed as 
many times as needed during the 
playing of the song . 

• Musical subroutines can be called. 
• The channel of white noise is used 

to produce a drums, chimes and 
other percussion effects. 

NOW I NC L U D ES: 

KIS M USIC ED ITOR 
ADVANCE M USIC EDITOR 
M USIC SYNTH ESIZER 

$1 29.95 

Distributed by: 
Hayden Publishing 
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Listing 1 continued from page 250: 

9 2 0 F O R  I = 1 TO N 9  
93 0 F ( J > :::: O 
9 4 0  F O R  J = 1 T O  N 9  
9 5 0 F < I > =F < I > - Q O ( J v i ) * A ( J , I O > 
9 6 0  N E X T  J 
9 7 0  N E X T  I 
98 0 G O S U B  1 0 1 0  
985 G D T O  1 0 9 0  
9 9 0  I * * * *  F I N D  T H E  N O R M  O F  F � � � * *  
1 0 0 0  I 
1 0 1 0  N F = D  
1 0 2 0  F O R  I = 1  T O  N 9  
1 0 3 0  N F  = N F  + F < I > * F < I >  
1 0 4 0  N E X T  I 
1 0 5 0  N F  = S Q R ( NF >  
1 0 5 5  I F  N F = O  P R I N T " W A R N I N G ! ! ! ! !  T H E  N O R M  O F  F I S  Z E R O . IF Y O U  W I S H  T O  C O NT I N UE , 

T Y P E  ' C O N T ' F O L L O W E D  BY ' E N T E R ' "  
1 0 6 0  R E T U R N  
1 0 7 0  I � � � *  S T E P  T O  N E W  X - I T E R A T E  * * * *  
1 0 8 0  I 
1 0 9 0  F O R  I = 1  T O  N 9  
1 1 0 0  X 1 < I > = O 
1 1 1 0  F O R  J =  1 T O  N 9  
1 1 2 0  X 1 < I > = X :L ( I ) + Q O ( I , J ) � F ( J )  
1 :1. 3 0  N E X T  ,J 
1 1 3 5 I F  N F = O  C L S ! P R I N T " T H E  N O R M  O F F I S  T O O  S M A L L , P R O D U C I N G  A M A C H I N E  Z E R O . " ! P R 
I N T " H E R E  I S  T H E  V E C T O R  F ! " ! F O R  I =  1 T O  N9 ! P R I N T " F ( " ; I ; " ) = " ; F < I > ! N E X T  I ! PRI 
N T " P R O G R A M  H A S  BEEN S T O P P E D " ! S T O P  
1 1 4 0  X 1 < I > = X O < I >  + X 1 ( I ) / N F / C N 9 + 1 > 
1 1 5 0  N E X T  I 
1 1 6 0  G O S U E: 1 5 9 0  
1 1 7 0  I 
1 1 8 0  ' lK � � �  S T E P  T O  T H E  N E X T  Q - I T E R A T E  lK lK lK lK  
1 1 9 0  I 
1 2 0 0 F O R  I = 1 T O  N 9  
1 2 1 0  F O R  J = 1 T O  N 9  
1 2 2 0  Q 1 ( I , J > = O 
1 2 3 0  F O R  K =  1 T O  N 9  
1 2 4 0  Q 1 ( I , J > =  Q 1 ( I , J ) +  Q O ( I , K > � V ( K , J )  
1 2 5 0  N E X T  K 
1 2 6 0  I F  J = 1  L E T  Q 1 ( I , J ) = Q 1 ( I , J ) lK N9 / ( N9 + 1 ) 

E L S E  L E T  Q 1 ( I , J ) = Q 1 ( I , J ) � N 9 / S Q R ( N 9 lK N 9 - 1 ) 
1 2 7 0 Q 1 ( I , J ) = Q 1 ( I , J ) lK 2 [ ( 1 / ( 8 � N 9 � N 9 ) )  
1 2 8 0  N E X T  J 
1 2 9 0  X O < I > = X 1 < I >  
1 3 0 0 N E X T  I 
1 3 1 0 F O R  I= 1 T O  N 9  
1 3 2 0  F O R  J = 1 T O  N 9  
1 3 3 0  Q O ( I , J ) = Q 1 ( I , J ) 
D 4 0  N E X T  J 
1 3 5 0  N E X T  I 
1 :3 6 0  I 
1 3 7 0  I � )1( )1( �  C O M P U T E  T H E  N E W  D E F E C T  lK � lK � 
1 3 8 0  I 
1 3 9 0  F O R  I= 1 T O  M 9  
1 4 0 0 8 1  ( 1 ) ::: 0  
1 4 1 0 F O R  J = 1 T O  N 9  
1 4 2 0  B 1 < I > = B 1 < I >  + A ( J , I ) lK X O ( J )  
1 4 3 0  N E X T  J 
1 4 4 0  B 1 < I > =  B 1 < I > - B < I >  
1 4 5 0  N E X T  I 
1 1t 6 0  G O S U E: 1 9 6 0  
1 4 7 0  I F  T O > M X  T H E N  T O =M X  
1 4 9 0  I F  M X > O T H E N  9 1 0  
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Listing 1 continued on page 254 
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Finally, a language to JD.eet your needs 
The new S-BABIC™ language has more computing power 

than any other true compiler BABIC in the industry. 
S-BASIC™ is the ONLY CP/M™ compatible BASIC 

providing . . .  
• Chainable . COM programs with parameter passing. 
• Dynamically allocated arrays, sequential and 

random file buffers. 
• Dynamically relocatable variables. 
• Common, global, and local variables. 
• A choice of : While-Do, Repeat-Until, Begin-End, If-

Then-Else, and Case-Of Structures . 
• Recursive , Multi-lined functions and procedures. 
• Memory image disk storage (no conversions). 
• CP/M 2 .xx enhancements usage as well as CP/M™ 

1 . 4  x capable. 
• 6 data types: Character, string, integer, single and 

double precision floating point, and packed BCD. 
"CP/M is  a registered trademark of  Digital Research. 

Besides all of these unique features, S-BASIC™ offers 
long variable names, digit/string line labels (when required) , 
relocatable code output, multiple libraries, external .COM 
program execution, all of the flexibility of an .enhanced 
BASIC, and a multitude of conveniences that make program
ming a pleasure. 

As a software house always looking for that ideal, powerful, 
new language . . .  we're excited about making S-BASIC™ 
available to the software community. 
Order your copy now at an introductory price of $250. from 

MICRO •AP, INC. 
9807 Davona Drive 
San Ramon, CA 94583 
Telephone (415) 828-6697 
"5-BASIC is a trademark of Topaz programming. 



Listing 1 continued from page 252: 

1. 5 0 0  C L S  
1 5 1 0  P R I N T " T H E  P R O C E S S  T E R M I N A T E D  A F T E R " I K 7 1 " S T E P S " 
1 5 2 0  P R I N T  
1 5 3 0  P R I N T " T H E  S O L U T I O N  I S " 
1 5 4 0  F O R  I = 1  T O  N 9  
1 5 5 0  P R I N T " X C " I I I " ) = " I X O C I >  
1 5 6 0  N E X T  I 
1 �i 7 0 E N D  
1 �i 8 0  I 
1 5 9 0  1 * * * * *  S U B R O U T I N E  O R T C F )  * * * ** 
1 6 0 0  I 
1 6 1 0  �� = 1  
1 6 2 0  I F  F C K > < > O  T H E N  1 6 3 0 E L S E  K = K + 1 G O T 0 1 6 2 0 
1 6 3 0  F O R  I = 2  T O  N 9  
1 64 0  F O R  J = 1 T O  N 9  
1 6 5 0  W C J r i > = O 
1 6 6 0  I F  J < K  T H E N  I 1 = 1  E L S E  I 1 = 0  
1 6 7 0  I F  J = I - 1 1 A N D  J < > K  L E T  W C J r i ) = 1 
1 6 8 0  N E X T  J ! N E X T  I 
1 6 9 0  W N =: O  
1 7 0 0  F O R  J = 1 T O  N 9  : W N = F C J > * F C J > + WN : N E X T  
1 7 1 0 W N = S Q R C WN >  
1 7 2 0  F O R  1 = 1  T O  N 9  ! V C i r 1 > = F C I ) / W N  : W C i r 1 > = V C i r 1 )  N E X T  
1 7 3 0  F O R  I = 2  T O  N 9  
1 7 4 0  F O R  I 1  = 1 T O  N 9  
1 75 0  V C I 1 r i > = W C I 1 r i )  
1 7 6 0  N E X T  I 1  
1 77 0  F O R  J = 1 T O  I - 1  
1 7 8 0  L = O 
1 7 9 0  F O R  J 1 = 1  T O  N 9  
1 8 0 0  L = L + V C J 1 r J ) * W C J 1 r l )  
1 8 1 0 N E X T  J 1  
1 8 2 0  F O R  I 1 = 1  T O  N 9  
1 8 3 0  V C I 1 r i > = V C I 1 r i ) - L * V C I 1 r J )  
1 8 .tt O  N E X T  I 1  
1 8 5 0  N E X T  J 
1 8 6 0  W N = O 
1 8 7 0  F O R  I 2 = 1  T O  N 9  
1 8 8 0  W N � W N + V C I 2 r i > * V C I 2 r i )  
1 8 9 0  N E X T  1 2  
1 9 0 0  W N = S Q R C WN )  
1 9 1 0 F O R  I 2 = 1  T O  N 9 ! V C I 2 r i > = V C I 2 r i ) / W N  
1 9 2 0  N E X T I 2  
1 9 3 0  N E X T  I 
1 9 4 0  R E T U R N  
1 9 5 0  I 
1 9 6 0  I * * * *  
1 9 7 0  I * * * *  
1 9 8 0  I 

F I N D  T H E  E L E M E N T  O F  L A R G E S T  A B S O L U T E V A L U E  
I N  T H E  A R R A Y  8 1  

1 9 9 0  M X = C B 1 C 1 ) )  ! I 0 = 1  
2 0 0 0  F O R  I =  2 T O  M 9  
2 0 1 0  I F  8 1 ( I )  > M X  L E T  M X = B 1 C I >  : I O = I 
2 0 2 0  N E X T  I 
2 0 :� 0  R E T U R N  
2 0 4 0  1 @ @ @ @ @ @ @  T H E  H A DA M A R D  I N E Q U A L I T Y  @ @ @ @ @ @  
2 0 5 0  P N = 1  : F O R  K Z  = 1. T O  N 9  : F O R  J= 1 T O  M 9  : F C J ) = A C K Z r J ) ! NE X T  J ! M T = M 9  : G O S U B  

2 0 9 0  : G O S U B  1 0 1 0  ! B 1 C K Z > = N F ! N E X T  K Z  
2 0 6 0  F O R  J = 1  T O  M 9  : F C J > = B C J )  ! N E X T  J ! G O S U B  2 0 9 0  ! G O S U B  1 0 1 0  : F O R  J = 1 T O  N 9  
- 1 ! F C J > = B 1 C J )  : N E X T  J ! M T = N 9  ! G O S U B  
2 0 7 0  F O R  J =  1 .  T O  N 9 - 1  : P N = P N * F C J )  : N E X T  
2 0 8 0  L L  = I N T C L O G C P N * S QR C N9 ) ) / L OG C 2 ) ) + 1 
2 0 9 0  I = 1 · : T = F C I >  : �n = O  : �( = 1  

2 0 9 0  
J ! P N = P N * N F  
G O T O  7 8 0 

2 1 0 0  K = K + 1  ! I F  K > M T  L E T  K = I + K T  ! I = I + 1  : I F  I > M T  R E T U R N  E L S E  T = F C I )  : I F  K = > M  
T R E T U R N  E L S E  2 1 0 0  
2 1 1 0  I F  T = >  � C K )  T H E N  2 1 0 0  E L S E  T = F C K )  : F O R  J = K  T O  1 + 1  S T E P  - 1  : F C J > = F C J - 1 ) : 
N E X T  J : F C I > = T : K T = K T + 1  : G O T O  2 1 0 0  
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Text continued from page 246: 

equalities and not exponentially, as in the Simplex 
method. An example showing this exponential growth of 
the number of steps in the Simplex algorithm was con
structed in 1972 by Klee and Minty . It is interesting to see 
how our program reacts to this problem. We are indebted 
to Dr Philip Wolfe of IBM for showing us the following 
version of the Klee-Minty problem. 

Let n be given. Let c' = (10"-1, 10"-2, • • •  , 10', 1),  b' = (1, 
102, 104, • • •  ,102 (n-l ) ) and: 

A 

1 
2 X 10'  
2 X 102 

0 
1 
2 X 101 

2 X 10<"-1 1 2 X 10<"-2 1 

0 
0 
1 

0 
0 
0 

1 

The Simplex method takes 2" - 1  steps to find the solution 
of the linear programming problem (8) .  Running our pro
gram for Khachiyan's algorithm gave the results shown in 
table 1 .  

N u mber of  steps for N u mber of steps for 
n S i mplex method Khachiyan 's method 

1 1 35 (with f = .01 ) 

2 3 525 (with f = . 0 1 }  

3 7 2849 (with f = .01 } 

Table 1: A short comparison of the Simplex and Khachiyan 
algorithms. A lthough this comparison strongly favors the 
Simplex method, Khachiyan 's algorithm would be con-
sistently better, given problems of a sufficiently large size. 

Although this data seems to reflect unfavorably on 
Khachiyan's method, it must be noted that this is only for 
small problems. Khachiyan.'s method would certainly re
quire less steps than the Simplex method in some real
world situations, where a typical industrial problem may 
involve 10,000 inequalities and 50,000 variables. Far 
more experience with Khachiyan's method will be re
quired to decide whether its theoretical advantage is of 
practical value . 

We wish to thank the C W Post Research Committee 
for providing financial support for the preparation of this 
article. • 
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The 2nd 
Generation . 

It's al111 ost 
here! 

• • 

MEASU REMENT systems &... controls 
i n corporated 

867 North Main Street Orange, Cal i f .  92668 (714) 633-4460 

Were's a better way to create/edit yourGJVorth Star basic programs 
N*BUS has a unique interactive GLOBAL LINE 
EDITOR, with powerful source preparation/editing 
features, unmatched anywhere at ANY PRICE! 

v Interfaces with ANY release 4 or later BASIC by RUNning 
a supplied program . . 

v Co-resident with BASIC - merely type the command "EDIT" 
without a line number. 

v All N*BUS programs are assembly language fast! 

v Line scrolling plus these exciting commands: 
EDIT MODE • I NPUT MODE • BOTTOM • TOP • BAS I C  • BYE • 
APPEND • NEXT • P R I NT • COPY ( l i nes) • DELETE ( l ines) • 
SCALE • PROMPT • CHANGE • CHANGE (global) • ERASE 
COLUMNS • LOCATE • LOCATE (global) • TAB • TCHAR • 

W I N DOW • W I N DOW N EXT • W I NDOW PREVIOUS • V I EW • I NSERT • 
GO (to a line) • MOVE ( l ines) • DEV I C E  

N*BUS ALSO incl udes BPRT, a program print/variable cross-reference 
uti lity featuring an u ltra-fast she i i-Metzner sort, BPAK, a source 
program packer and RE,  a file rename program. IF YOU USE NORTH 
STAR BASIC, you owe it to yourself to ORDER YOUR COPY OF 
N*BUS today! 

AND ONLY $ 69 
- plus $1.50 postage 

64 pg, manual, alone, $9.75 ppd. 

(Creditable toward system purchase) 

Calif. Res. add 6% fax. No C.O.D.'s please. Send check or M.O. 
VISA or MASTER CHARGE accepted. � Dealer inquiries invited � sofiW�;;"S;;,;;ms 

1269 Rubio Vista Rd. • Altadena, Ca. 91 001 
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Connecticut H -8 U sers 

Meet and exchange ideas 
with fellow Heath H-8, H-9 
and H-89 users. Monthly 
meetings are held. For more 
information, contact Ron · 
Lawson, 395 W Main St, 
A von CT 06001. · 

Z-Users Group 

The Z-Users Group is 
devoted to the Pascal/Z 
compiler and Z80 and 
28000 software. The pur
pose of the group is to assist 
the public in using; improv
ing, and exchanging soft
ware. A flyer is issued 
bimonthly with bug notes, 
fixes, and other features of 
interest. Public-domain pro
grams are also being 
distributed. A disk full of 
software, running ·under 

CP/M, single-sided, single 
density, is available free. 
There are no membership 
fees, but the flyer costs $6 
per year. Contact Z-Users 
Group, 7962 Center Pky, 
Sacramento CA 95823. 

N ICH E 

The Northern Indiana 
Computer Hobbyist Ex
change (NICHE) meets the 
last Monday of almost every 
month. Meetings are open 
to· all computer enthusiasts. 
For more information, con
tact Eric Bean, 927 S 26th 
St, South Bend IN 46615. 

U pstate N ew York 
Apples 

The Upstate Apple Users 
Group meets on the third 
Thursday of the month at 7 
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PM at Upstate Computer 
Shop, 629 French Rd; Cam
pus Plz, New Hartford NY 
13413. The group is 
recognized by the Interna
tional Apple Corps. The 
group's objectives are: to 
help newcomers solve hard
ware and software pro
blems, aid in resources for 
education and hobbyists, 
and investigate the use of 
computers in the area of the 
handicapped. Contact Tony 
Violante at the store address 
above. On The Source, send 
mail to TCC788 Attn: Tony 
Violante. 

Soi/ H e l ios I I  U sers 

ASCII is a group for users 
of the Sol!Helios II system, 
which is utilized as a 
business system. A quarterly 
newsletter is published 

Circle 1 65 on inqu iry card. 

dedicated to Sol support and 
operations. Contact J 
Brockway, Suite 308, 2909 
Bay to Bay, Tampa FL 
33609. 

M P/M U sers Group 

Digiac Corporation has 
formed MAPS (Multiple Ap
plication Processing 
Systems) ,  a national MP/M 
users group. Digiac will 
operate the users group with 
the purpose of disseminating 
and sharing MP /M data and 
operational programs with 
all business and professional 
users of MP/M. Contact the 
club at Digiac Corporation, 
175 Engineers Rd, 
Smithtown NY 11787, (516) 
273-8600. 

Sel l ,  Trade, and Buy 
Sell and trade software 

through this club. Buy one 
$6 tape or one $9 floppy 
disk per month. Submit 
software and receive $2 per 
program for each copy sold 
nationwide . Buy and sell 
used equipment. For further 
information, send stamped, 
self-addressed envelope to K 
Reynolds, 11815 SE 208, 
Kent WA 98031, (206) 
630-0517. 

Software Rental C lub 

The Goldcoast Computer 
Rental Club is now seeking 
members. They have a 
library of programs for rent. 
The programs are selected; 
tested, and reviewed by 
their staff. The library con
sists of over 3000 programs 
hom sixteen categories for 
the Apple II and the 
TRS-80. The Goldcoast 
Newsheet contains program
ming tips, shortcuts, and 
other items. A $10 yearly 
fee entitles members to a 
free disk of programs. For 
information, write 
Goldcmist Rental Club, POB 
181, Bremen KY 42325. 



G£.'1\\NG ST� irED 
What You N<ZG:d An hat It Will Cost 

9ct.st.-Se\\\ng Author 
lERRY POURNELL "Writ.\ng With A Microco puter .. 
\HE BINARY WOR 

Also ... 
�6!;..���,:-:;IRECTOR� 
COMPUTER CLUBS: 
�HO NEEDS THEM.? 

DOMESTIC subscription rate, " I 
0 U.S. 1 yr. (4 issues) @ $8.50 0 Canada & Mexico, 1 yr. (4 issues) @ S 1 0.00 2" 1 
FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) � I 
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Forming SuperBrain 
Users Group 

SuperBrain users who 
desire to exchange ideas and 
information should contact 
SuperBrain Users Group, 
Howard Van }epmond, 420 
French Ct, Menlo Park CA 
94025. 

North Star Users Group 
Recogn ized by the 
Parent Com pany 

The International North 

MM- 1 03 MO DEMS 

With our  unbeatable quality, 
low cost, one·year warranty 

and 24 hour a day Test Center, 
you won't find a better S·1 00 
bus modem than the MM·1 0 3 !  

Call o r  write for brochure 
and price information: 

POTOMAC MICRO·MAGIC,INC. 
5201 Leesburg Pike, Suite 604 

Falls Church, VA 22041 

(703)379·9660 (VOICE) 

Star Users Association 
(INSUA) is recognized by 
the North Star company to 
provide liaison, feedback, 
and fixes for users of North 
Star's computers or disk 
operating systems running 
on other computers. The 
association hopes to act as a 
link between local users 
groups, individual North 
Star computer users, and the 
Berkeley, California, com
pany. The group's charter 
calls for it to act as a source 
of information for new and 
advanced North Star users; 

(703)379·0303 (MOOEM: 300 BAUD) 

MEETS IEEE S-100 STANDARDS 
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to publish a quarterly 
newsletter for members, in
cluding application and pro
gramming techniques; to 
maintain and distribute a 
users public-domain soft
ware library; and to act as 
an independent represen
tative to make users' needs 
known to North Star Com
puters Inc. The yearly dues 
are $15, which includes a 
subscription to the newslet
ter as well as access to all 
the group's software and 
hardware distribution. 
INSUA can be contacted at 

Circle 167 on inqu iry card. 

131 Highand Ave, Vacaville 
CA 95688, (707) 448-9055 . 

Southern Colorado 
Computer Club 

The Southern Colorado 
Computer Club (SCCC) 
meets on the first and third 
Tuesdays of each month. 
Apple, Atari, Texas In
struments, and PET com
puters are among the 
systems represented: Classes 
and seminars will be 
scheduled for future 
meetings. Subjects will range 
from equipment hardware to 
programming and will in
clude information on how to 
go about selecting the right 
computer for personal or 
business use. Write to the 
club at the Computer Shack, 
Gibson Shopping Center, 
1635 S Prairie, Pueblo CO 
81005, (303) 564-3545. 

Evansv i l l e  Computer 
Club 

This group meets at 
Hutch and Sons on the se
cond Wednesday of each 
month at 7 PM. Hutch and 
Sons is located on the cor
ner of Franklin and N Main 
streets in Evansville, In
diana. Sol, Bally, Altair, 
IMSAI, Heath, Elf, and 
TRS-80 are some of the 
systems used by members. 
Send a stamped, self
addressed envelope to Bob 
Heerdink, Evansville Com
puter Club, C/0 National 
Sharedata Corporation, 
POB 3895, Evansville IN 
47737 . •  

And then there were none. 
The list of already extinct animals 

·grows . . .  the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink. 
the passenger pigeon . 

What happens if civi lization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

the National Wildl ife Federation. 
Department 1 05, 1 4 1 2  16th 
Street. NW. Washington. 
DC 20036. 

It's not too late. 



More from Osborne/McGraw-Hill 
Osborne/ McGraw·Hill 

means documented software 

unt& Payable 

Its Receivable 

-. 
NOW AVAILABLE 

OSBORNE/McGraw-Hill ' s  popular business 

software series in CBASIC- 2 !  

Thoroughly tested, reliable programs with 

complete source listings, our Payroll with Cost 

Accounting, Accounts Payable and Accounts 

Receivable and General Ledger tell you how to 

begin; how to make changes; how to turn your 

computer into a productive part of your 

business. Printed in a loose-leaf format, easily 

inserted into your own binder, you can add to 

the book as you add to the programs. 

DEALERS: The source listings from each 

book are available on disk for just $250 -
with no licensing agreements . Call or write 

for our dealer information package. 

The books are also available in Wang BASIC. 
(Wang users must supply KFAM.) 

Order Form 
Title 

8080A/8085 r\ L P 

Z80 A L P  

6800 A L P  

6501 ALP 
Payroll with Cost Accounting. CBASIC 

Accounts Payablc/Rcccivabk - CBASIC 

General Ledger - CBASIC 

Z8000 

6809 ALP 

8086 

Tu: - Calif. residents only 

6%/M�% BART 

Quantity 

Plea.'ie send me business software inrormalion package ror: 0 end user 0 dealer. 

Circle 168 on inquiry card. 

Price 

S l 2  50 
$ 1 2. 50 

$ 1 2. 50 

$ 1 2 .50 

$20.00 

$20.00 

$20.00 
$ 1 2. 50 

$ 1 2.50 

S I S.OO 
Tax 

Shipping 
TOTAl. 

Amount 

Z80 · 6800 · 8080A/8085 · 6502 · Z8000 · 6809 

Assembl., Language 

Programming Primers for the 
most popular Microcomputers 

New! Available Now 
ZSOOO 6809 

These Assembly Language Programming books view assem
bly language as a means of programming a microcomputer 
system. Each book explains assembly language program
ming, describes the functions of assemblers and assembly in
structions, and discusses basic software development con
cepts. A special section on structured programming rounds 
out the discussion of programming examples, which range 
from simple memory load loops to complete rudimentary 
design projects. Each book includes comprehensive coverage 
of the particular assembly language, and presents a large 
number of fully debugged, practical programming examples 
written in the language of interest. 

The 8086 Book New! 

A handbook for all 8086 users, The 8086 Book includes 
basic 8086 programming instructions, a thorough analysis 
of the 8086 instruction set, and detailed hardware and inter
facing guides that reveal the full power of the 8086 
multiprocessing capabilities. 

Shipping: (Shipping ror large orders to be arranged) 
o All roreign order $4.00 per book ror airmail 

o $0.75 per book 4th class in the U.S. (allow 3-4 weeks) 
o $1 .25 per book UPS in the U.S. (allow 10 days) 
o $2.50 per book special rush shipment by air  in the U.S. 
For raster shipment or credit card. phone (4 15) 548-2805 

Name: _________________ _ 
Address: ________________ _ 
Clty: __________ State: ______ _ 
ZIP: ______ Pbone: _________ _ 

� OSBORNE/McGraw-Hi l l  

630 Bancroft Way, Dept. B8 
Berkeley, California 947 1 0  
(41 5) 548-2805 TW X  91 0-366-7277 
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September-October 

Computer Sales Workshops. 
Datasearch is offering one
day workshops throughout 
the nation covering sales 
techniques for managers and 
salespeople. For details, call 
or write Datasearch Inc, 
4954 William Arnold Rd, 
Memphis TN 38117, (901) 
761-9090. 

September-November 

Thinking Small-Using 
Small Computers to Increase 
Business Productivity. These 
conferences will feature 
leading authorities and 
small-business computer 
users in a program designed 
to explore the opportunities 
presented by small com
puters for the improvement 
of productivity in the small
business situation. For a 

schedule of times and places, 
contact The Information Ex
change, 1730 N Lynn St, 
Suite 400, Arlington VA 
22209, (703) 521-6209. 

September-January 

Twenty-nine Seminars from 
DPMA Education Founda
tion. The DPMA (Data Pro
cessing Management 
Association) is sponsoring a 
series of two-day, computer
oriented seminars. Data pro
cessing, software configura
tion management, computer
aided design and manufac
turing, computers and data 
communications, data base, 
integrated circuits, and soft
ware engineering are some 
of the topics that will be 
covered. For details on site 
locations and times, contact 
DPMA Education Founda
tion Coordinator, 5959 W 
Century Blvd, Los Angeles 
CA 90045, (213) 670-2975. 

September 8-10 

Government Micrographics 
Conference and Exposition, 
Sheraton Washington Hotel, 
Washington DC. This event 
will feature over thirty ses
sions and a major exhibi
tion. Conference topics 
range from micrographics to 
general management . Write 
or call National Trade Pro
ductions Inc, 9301 An
napolis Rd, Suite 206, 
Lanham MD 20801, (301) 
459-1815. 

September 9-10 
The Thirteenth International 
Symposium and Exhibition 
on Minicomputer and 
Microcomputer Applica
tions, MIMI'80, Montreal, 
Canada. This symposium 
will cover communications, 
signal processing, data ac
quisition, control, robotics, 
education, hardware, 
languages, networks, and 

FREE yo u r  keyboard - i nte ract d i rectly with t h e  
s c reen . W h y  waste t ime typ i n g ?  U s e  a 3-G L i ght Pen . 

• In his business. AI Zenker of Zenker 
Dental labs i n  Penndel . Pennsylvania 
uses our pens for data entry. Harry 
Lee of Pi tlsheld. Massachusetts uses 
the pen to select telephone numbers 
to be d ia l ed by his computer. Thorwald 
Esbensen of Miera- Ed . I nc. m Min
neapoli s. Mmnesota writes education 
software lor the 3·G Light Pen_ Sw1ss 
Air Dispatch a t  Kennedy A1rport ' " New 
York uses our pens to speed u p  11s bus
iness operations. Dr. R1chard Kerns 
of East Caroli n a  Universlly lncopor
ates our pen 1 n  a demonstration w1th a 
vo1ce synthesizer to teach h1s students 
how to use computers . I n  H olland . Jo
h a n  Smitde uses a 3-G L1ght Pen to 
experiment with graphics. 

• These people have discovered the be
neftts of usmg a 3-G L1ght Pen . 
Wouldn ' t a 3-G L1ght Pen make your 
system more versatile and more func
tiona l ?  Yes. of course it  would 1 

• Don't Wait - order your pen today and 
rece1ve : 

1 )  3-G L 1ght Pen 
2 )  Demonstrallon cassettes (w1th 

Professional TAS·80 . PET and 
Apple) 

3 )  Sample program hst1ng 
4) Complete documentation and 

instructions 
5) Other Light Pen software and 

games availa ble . 

• NO ASSEMBLY NECESSARY. READY 
TO PLUG IN AND USE. 

• Comp lete documentation so you can 
wnte your own program 111 BASIC . No 
machine language cod1ng necessary 

• All 3-G Profess1onal models plug into 
machine ports. Economy model plugs 
mto cassette and batteries are In
cluded 
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I - - - - • Mail Coupon or Call Today for Immediate Delivery • - - - - ,  
tl:, 3-G Company, Inc. Dept. BT 

R emember. 3-G otters a 30-day � Rt. 3, Box 28A, Gaston, OR 97 1 1 9  uncondit1onat Money back 
(503) 662·4492 GUARANTEE 

. ...., IRS·BO Economy . 0 TRS·80 ProleSS•Onal , I PET ProleSSIOOJI Q Apple Prol eSSIOnal - 519.95 534.95 - 531 .95 532.95 
Yes. I want to make my computer more versatile . Rush me 3-G L1ght 
Pe ns . (Add S t . 50 lor ma1ling and handling - 56.00 lore 1gn . ) 
Enclosed 1s : D check or money order 0 Master Charge D Visa • E. 

Card No Exp. date 

NAME 

ADDRESS 

CITY . STATE ZIP � - - - - - - - - - - - - - - - - - - - - - - - - - �� 
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other topics. It is being held 
in conjunction with the first 
lASTED International Sym
posium and Exhibition on 
Office Automation. For 
more information, contact 
Professor M H Hamza, Dept 
of Electrical Engineering, 
The University of Calgary, 
Calgary, Alberta, Canada 
l2N 1N4. 

September 11-13 
Internepcon Semiconductor 
International Exposition and 
Conference, Republic of 
Singapore. Featuring an ex
hibition of production 
machinery, tools, hardware, 
materials, and test in
struments, the show in
cludes conferences keyed to 
the needs of engineering, 
manufacturing, and support 
personnel of Southeast Asia. 
It is open to all persons 
engaged in electronics and 
semiconductor manufactur
ing. Contact Industrial & 
Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 

September 16-18 

Euromicro '80, London, 
England.  Euromicro '80 will 
consist of scientific, short
notes, and industrial ses
sions. This annual inter
national event is highlighted 
by read papers and discus
sions. In addition, micropro
cessor-controlled robot mice 
will race against time or will 
show off their prowess in an 
"open world" environment 
when the European finals of 
the Amazing Micromouse 
Maze contest are held. For 
information, contact Lionel 
R Thompson, HSDE, Hat
field AL 109LP, England. 

September 16-18 
Wescon/80, Anaheim Con
vention Center, Anaheim 
CA. This year's show will 
include a large exhibition 
and a variety of talks cover
ing communications, com
puters and microprocessors, 
consumer electronics, 
energy, office automation 



CP/M* compatible software 
SYSTEM MAINTENANCE-----
DIAGNOSTICS 1: Easily the most comprenensive set of 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 (8080/8085/Z80) 
• Disk • Printer 

• Terminal 

To our knowledge the CPU test is the first of its kind anywhere. Diagnostics I can 
help you find problems before they become serious. A good set of diagnostic 
routines are a must in any program l ibrary. 

Minimal requirements: 24K CP/M. Supplied with complete user manual: 
$60 00 Manual alone: $ 1 5.00. 

ACCOU NTING--------
ACCOUNTS PAYABLE/RECEIVABLE: A complete. user oriented package 

which features 
automatic postings to general ledger (optional) 
accounts payable: • check printing with invoice • invoice aging 
accounts receivable: • progress bi l l ing • 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 
with the General Ledger below. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 

GENERAL LEDGER: A complete. user oriented package which features 
• Accepts postings from external programs (ie. AP 1 AR above) 
• Accepts directly entered postings 
• Maintains account balances for current month. quarter. and year and previous 

three quarters 
• Financial reports: trial balance. income statement balance sheet. and more. 
Completely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used stand 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" d1sk or Two 5" disks. CBASIC2 required. 

TEXT PROCESSI NG------
TFs - Text Rlrmatting System: An extremely powerful formatter. More 

than 50 commands. Supports all major features including: 
• left & right margin justification • user defined macros 
• dynamic insertion from disk fi le • 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 file. Text is  
not l imited to  the  size of  RAM making TFS perfect for reports or any b ig  job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor. TFS will link completely with Super-M-List making personalized form 
letters easy 

Requires 24K CP/M. 
Supplied with extensive user manual: $85 00. Manual alone: $20 00 
Source to TFS in 8080 assembler (can be assembled using standard CP/M 

assembler) plus user manual : $250.00. 

MAILING L IST-------
suPER-M-usT: A complete. easy to use mail ing list program package 

Allows for two names. two address. city. state. zip and a three digit code field for 
added flexibility Super·M-List can sort on any field and produce mailing labels 
direct to printer or disk file for later printing or use by other programs. Super·M· 
List is the perfect companion to TFS. Handles 1 981  Zip Codesl 

Requires: 48K CP/M. 
Supplied with complete user manual $75 00 Manual alone $ 1 0.00 

UTI L IT IES---------
utility pack # 1 :  A collection of programs that you wil l find useful and maybe 

even necessary in your daily work (we didlt. Includes 
CMP: Compare two fi les for equality 

ARCHIVER: Compacts many files into one. useful when you run out of directory 
entrres. 

SORT In core sort of variable length records. 
XDIR : Extended. alphabetical directory listing with groupings by common 

--- PROGRAMM I NG LANG UAGES 
FORTH: a fu l l ,  extended FORTH interpreter/compiler produces COMPACT. 

ROMABLE code. As fast as compiled FORTRAN, as easy to use as interactive 
BASIC. 

· SELF COMPILING: Includes every l ine 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: $1 50.00 
Documentation alone: $25.00 

ENHANCED 'TINY' PASCAL: We sti l l  call it ' Tiny· but it's bigger and better 
than everl This is the Famous Chung;Yuen 'Tiny· Pascal with more features 
added. Features include 
• recursive procedures/functions · 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 is fast. Programs execute up to ten times faster than simi lar BASIC 
programs. 

SOURCE TOOl We still distribute source. in 'Tiny· Pascal .  on each discette 
sold. You can even recompile the compiler. add features or just gain insight into 
compiler construction. 

'Tiny' Pascal is perfect for writing text processors, real time control systems. 
virtually a.nY application which requires high speed Requires 36K CP/M. Supplied 
with complete user manual and source on discette: $ 85 .00. 

Manual alone $ 1 0.00 

-----SOFTWARE SECURITY 
ENCODE/DECODE: A complete software security system for CP/M. Encode/ 

Decode is a sophisticated coding program package which transforms data stored 
on disk into coded text which is completely unrecognizable Encode/Decode 
supports multiple security levels and passwords. A user defined combination 
(One billion possible) is used to code and decode a f i le. Uses are unlimited. Below 
are a few examples 
• data bases • general ledger 
• payroll files • correspondence 
• programs • tax records 

• inventory 
• accounts pay/rec 
• mailing lists 

Encode/Decode is available in two versions: 
Encode/Decode I provides a level of security suitable for normal use. 

Encode/Decode I I  provides enhanced security for the most demanding needs 
Both versions come supplied on discette and with a complete user manual. 

Encode/Decode 1: $50.00 
Encode/Decode II: $1 00.00 Manual alone: $ 1 5.00 

- I NTERCOMPUTER COMMUNICATIONS 
TERM: a complete intercommunications package for l inking your computer to 

other computers. Link either to other CP/M computers or to large timesharing 
systems. TERM is comparable to other systems but costs less. delivers more and 
source is provided on d iscettel 

With TERM you can send and receive ASCII and Hex files (COM too. with 
included convertion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communication between users on separate 
systems as well as acting as timesharing terminal. 
• Engage/disengage printer • error checking and auto retry 
· terminal mode for timesharing between systems • conversational mode 
• send files • receive files 
Requires: 32K CP/M. 
Supplied with user manual and 8080 source code $ 1 1  0.00 
Manual alone $ 1 5  00 

CP/M Formats: 8 "  soft sectored, 5 "  Northstar, 
5 "  Micropolis Mod I I ,  Vector MZ 

All O rders and G enera l I nformation: 
S U P E R S O FT ASSOCIAT E S  
P. O. BOX 1 628 
CHAMPA I G N, IL 6 1 820 
(21 7) 359-21 1 2  extension. 

PRINl · Formatted listings to printer. 
PG Lists files to CRT a page at a time . 

. plus more . 
Requires 24K CP/M. 

.,;;)UfjerSa 'f (answered only when technician is available) � f1 Technical H ot Line: (21 7) 359-2691 

J, 'CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
Supplied with instructions on discette $50 00. 
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and semiconductor 
technology, and more . Con
tact Wescon, 999 N 
Sepulveda Blvd, El Segundo 
CA 90245, (213) 772-2965. 

September 17-19 

ACM Small/Personal Com
puter Conference, Rickey's 
Hyatt House, Palo Alto CA. 
This symposium will blend 
contributed papers, panel, 
and informal discussions. 
Hardware and software 
topics involving theory, 
design, construction, 
marketing, and application 
will be included . Discussions 
will cover microcomputer 
applications in business, in
dustry, education, and the 
home. Details are available 
from Conference Chairman, 
Philippe Lehot, PLA, 976 
Langridge 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 
electrotechnology. Contact 
Northeast Expositions Inc, 
POB 678, Brookline Village 
MA 02147, (617) 739-2000. 

September 22-25 

Software INFO, Hyatt 
Regency, Chicago IL. This is 
the first national conference 
and exhibit on packaged 
software held in the US. For 
more information, or to 
reserve space, call 
(312) 263-3131 or write Soft
ware INFO, Suite 545, 222 
W Adams St, Chicago IL 
60606. 

September 23-25 

Compcon '80 Fall, Capital 
Hilton Hotel, Washington 
DC. Sponsored by the IEEE 
(Institute of Electrical and 
Electronics Engineers), this 
show is concerned with 
distributed computing and 
related topics. Discussions 
will cover interfaces, stan
dards, and protocols; data 
communications and net
working; computer systems; 

data bases; security; office 
systems; and 'more. Details 
from Compcon '80 Fall, 
POB 639, Silver Spring MD 
20901, (617) 879-2960. 

September 24-27 

The Tenth Annual Con
ference of the Society for 
Computer Medicine, 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, 

08,000 ! 

Hardware: 

The MiniFrame is here and MicroOaSys has it!  Now you can own a complete 
minicompu! Pr featuring the incredible power of the 66000 processor in a versatile 
turn-key �ystem - all at micro prices! The 6tlUOU processor offers a 16 bit 
external .1nd 32 bit internal d<tta path, 11nd has many architectural features 
previously found only in mainframe computers. The MD6BK single board computer 
offers the user all of the power of the 68000 in a complete minicomputer, 
combining mass memory , double density disk/Winchester controller, interrupt 
architecture, and multi-user 1/0 The M068K may easily be interfaced to a variety 
of bus adapters, allowing the use of external peripherals, and RAM expansion 
to ·16 Megabytes. The MiniFrame houses the M066K, power supplies, 110 
connector" and dual eight inch drives. Whether you are looking for the most 
advanced single board computer, or an amazing turn-key system, the MDGBK and 
MiniFrame are for you! 

Software: 
256K Bytes RAM Winchester Controller 

Dual 8" Floppies 
Multi-User, Multi-Tasking 
Winchester Option 

DOS 

Parity Checking 
Memory Management 

Sophisticated Firmware 
8 Parallel Ports 
8 RS-232 Serial Ports 

Double Density Controller 

Bus Adapters Available: 
IEEE 488 S-100 

Intel SS50 

DEC etc. 

Resident Assembler 
Cross Assembler 
Linker 

Debugger 
Pascal 
BASIC 
etc. 

MD68K Single Board Computer $2395 
Miniframe"with Dual Drives $3995 

How To Order: 

l\\ MicroDaSys 
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Philadelphia P A. General 
admission for adults is $5. 
The show is being produced 
by National Computer 
Shows, POB 678, Brookline 
Village MA 02147, 
(617) 739-2000. 

September 25-29 

The Third World Computer 
Chess Championship, 
Brucknerhaus, Linz, Austria. 
This tournament will be a 
four- or five-round Swiss
style competition with par
ticipants restricted to com
puter chess programs. The 
current world and North 
American champion, CHESS 
4.9 of Northwestern Univer
sity, will return to defend its 
title. Also expected to par
ticipate are the former world 
champion, KAISSA, from 
the Moscow Institute of 
System Studies; MASTER, 
the current European cham
pion; BELLE, CHAOS, 
DUCHESS, and other pro
grams from Europe, the US, 
and Canada. For informa
tion in the US, contact Pro
fessor M M Newborn, 
School of Computer 
Science, McGill University, 
Montreal, Quebec H3A 2K6 
Canada. In Europe, contact 
Frederic Friedel, Haupt
strasse 28B, 2114 
Hollenstedt, West Germany 
(BRD) .  

September 26-27 

Classroom Applications of 
Computers in Grades K thru 
12, Independence High 
School, San Jose CA. 
Tutorials, workshops, ex
hibits, and a trip to "Silicon 
Valley" 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, In
dependence High School, 
1776 Educational Park Dr, 
San Jose CA 95133. 

September 30-0ctober 2 

Computer Crime: Investiga
tion and Prosecution, San 
Francisco CA. This 
workshop is designed for 
security and law enforce
ment investigators, prose
cutors, attorneys, and com
puter specialists who have 



If you have a pe rsonal com puter-or a com puter 
terminal - CompuServe can bri ng a world of 
information into yo u r  home or smal l  business. 

CompuServe 
Compu Serve is a major com p uter services com
pany that has been serving top ind ustrial and 
governmental c l ients for more than a decade . 
Now we' re also apply ing our extensive computing 
capacity to the del ivery of i nformation services to 
your personal co mputer .  

The Information Service 
This excit ing service is available in more than 250 
cities between 6 p . m .  and 5 a. m .  weekd ays, all 
day weekends and most hol idays. Cost? Only 
$5.00 per hour bi l led i n  m i n utes. Al l  you need is a 
300 baud mode m ,  and o u r  com plete information 
service is on ly a local phone cal l  away. 

Welcome to CompuServe' s  i nformation service . 

• News. Weather. Sports. Major  reg ional news
papers. P l us international news services. 

• Finance. MicroQuote. U pdates and h istorical 
information on stocks, bonds and commod ities.  

• Entertainment. Theatre , book, movie and res
taurant reviews. Plus opera, sym phony, ballet, 
dance, m useu ms, gal leries . . .  

• Electronic Mail . . C reate, ed it ,  sen d  and receive 
messages from any other Compu Serve user . . .  
nationwide.  

Circle 1 72 on i nqu iry card. 

CompuServe's 
information 
service. 
A world of 
information 
avai lable . 
Right now. 

• Home & Educational Reference Service. Any
thing you want to k now . . .  from encyclopedia in
formation to house hold t ips.  

• CompuServe User Information. I n  case you 
need tec h n ical help . . .  and information on n ew 
services as they become avai lable. 

• MicroNET. For the com p uter hobbyist. Software 
Exchange, l i n e  printer art gal lery, chal lenging 
games,  programm i n g  l anguages, word proces
s ing ,  business & ed ucational programs . . .  and 
much,  m uc h  more .  

A n d  t h i s  is  j u st t h e  begi n n i n g .  Compu Serve i s  
contin ual ly add i n g  t o  its l ist o f  avai lable services. 
The world of electron ic  i nformation isn't coming 
tomo rrow. I t 's here today. 

CompuServe is Available at 
Radio Shack® Stores 
Yo u r  local  R a d i o  S h ac k ®  Store S e l l s  C o m 
puServe's information service.  There are more 
than 6,000 Rad io Shack® Stores and Dealers 
nationwide. Check with the o utlet nearest you .  
Radio Shack is a division of Tandy Corporation. 

CompuServe 
I n form ation Service Division 
5000 Arl ington Centre B lvd . 
Col umbus, Oh io 43220 
(614) 457-8600 
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had training or experience in 
investigating financial or 
computer crimes. The fee is 
$575. For more information, 
contact Paul Shaw, Assets 
Protection Journal, 500 Sut
ter St, Suite 503, San Fran
cisco CA 94102, (415) 
392-2955. 

October 1 980 

October 1-2 

Choosing and Using 
Microprocessor Develop
ment Systems, London Press 

Centre, London, England. 
This seminar will present in
formation and practical ex
perience on which to base 
the selection and use of 
microprocessor-development 
systems. It will provide 
guidelines to answer ques
tions on the definition of 
microprocessor-development 
systems, what features 
should be looked for, how 
to analyze particular re
quirements, and what 
systems are commercially 
available. The program is 
intended for senior engineers 
and engineering managers 

who have some knowledge 
of microprocessors. Contact 
the Conference and Courses 
Unit, Sira Institute Ltd, 
South Hill, Chislehurst, 
Kent BR7 5EH, England. 

October 1-3 

The Tenth International 
Symposium on Fault
Tolerant Computing, Kyoto, 
Japan. This meeting is 
devoted to the theory and 
practice of reliable com
puting and will cover design 
of fault-tolerant circuits and 
systems, analysis of system 
performance and reliability; 

D-Cat;M Everything you'll ever need in a basic, direct modem. 
There's only one originate /answer 

modem that gives you the performance 
and reliability of a direct connect 
modem with the portability and price 
of an acoustic. Novation's new D-Cat. 

· D-Cat is the only direct modem 
that's FCC approved for handset jack 
connection with any modular phone. 
Use it at home or at work on a 50-pin, 
six line business phone. Talk to 
D-Cats, Cats, or any other Bell 103 
compatible modem. 

D-Cat also has all the features you 
want: full duplex capability, voice/data 

monitor, up to 20 dB performance 
improvement over acoustic, hold 
function, privacy button, self-test, 
and a remarkable price. Only $199. 

But best of all, it's from Novation. 
The recognized world leader in 
personal communications. 

D-Cat.by · 

Novat1on 
Call for details: 

(800) 423�5410 
In California (213) 996-5060 

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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applications of coding tech
niques, software reliability 
and testing, and more . For 
information and traveling 
arrangements, contact 
Secretary of FTCS-10, Dept 
of Applied Mathematics and 
Physics, Faculty of Engineer
ing, Kyoto University, 
Kyoto 606 Japan. 

October 6-8 

APL Users Meeting, T oron
to, Canada. This conference 
is aimed at APL users as 
well as those considering the 
use of APL in their systems. 
Speakers will present papers 
which discuss the practical 
use of APL. Managing APL 
resources, teaching APL, 
and APL programming 
techniques will also be 
covered. The registration fee 
is $180 (in Canadian funds), 
which includes a copy of the 
proceedings . For a brochure 
and registration material, 
contact Rosanne Wild, I P 
Sharp Associates Ltd, 145 
King St W, Toronto, On
tario, M5H 1J8, Canada . 

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 this symposium. 
Workshop sessions will be 
held for participants who 
already have or who are 
considering automated cir
culation systems. For more 
information, contact 
American Newspaper 
Publishers Association, The 
Newspaper Center, POB 
17407, Dulles Airport, 
Washington DC 20041, (703) 
620-9500. 

October 14-16 

Minicomputer and 
Microcomputer Conference 
and Exposition, Brooks 
Hall/Civic Auditorium, San 
Francisco CA. Contact 
Managing Director, 
Mini/Micro Conference and 
Exposition, 32302 Camino 
Capistrano, Suite 202, San 
Juan Capistrano CA 92675, 
(714) 661-3301. 



Stack Work's 

A fu l l , extended FORTH interpreter/compi ler produces 
COMPACT, ROMABLE code. As fast as compi led FORTRAN, 
as easy to use as i nteract ive BAS IC. 

S E LF C O M P I LI N G  
I nc l udes every l i n e of source code necessary to recompi le 
i tself. 

EXTE N S I B LE C P/M* CO M PATI B L E  
Add functions at wi l l . 

Z80 & 8080 ASS E M B LE R S  included 

' Single l icense " 
Suppl ied with extensive user manual and tutor ia l : "'\ 
$ 1 50.00 \S::: Documentation alone: $25.00 � OEM 's, we have a deal for you !  �"' 
CP/M Formats: 8 "  soft sectored, 5

" 

�;;:;t;;;�YM�::::�: Mod I I  '� 
All Orders and General I nformation :  
S U P E R SO FT ASSOCIATES 
P.O. BOX 1 628 
CHAMPA I G N, IL  6 1 820 
(21 7) 3 59-21 1 2  
Technical Hot Line: (21 7) 359-2691 
(answered only when technician is  avai lable) 

SuperSoft 
First in Software Technology 

*CP/M reg istered trade mark D i g ital R esearch 
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Disc/3 
MART, I NC. 
DO IT YOURSELF 

LOW-LOW PRICES 
ANADEX P R I NTER, DP-8000 . . . . . . . . . . $ 825.00 
ANA.DEX P R I NTER, DP-9500 . . . . . . . . . .  1 ,425.00 
BASE II Pr inte r (co m p l ete with options) 645.00 
C ENTRONICS 737 Matrix Pri nter . . . . . . . . .  825.00 

HAZEL TINE 1 520 . . . . . . . . . . . 1 ,31 9.00 
NEC S p i nwriter 55 1 0  (RO) . . . . . . . . . . . .  2,643.00 
SOROC 10 1 20 . . . . . . . . . . . . . . . . . . . . . . 745.00 
SO ROC IQ 1 40 Assembled . . . . . . . . . . . 1 , 225.00 
Tl 810 Basic ( u p pe r  & lower case) . . . . . 1 ,669.00 
Tl 994 Personal Computer . . . . . . . . . 925.00 
LA 34 DEC Writer Tel epr inter . . . 1 , 1 95.00 

CARTRIDGES • DISKETTES • MAG TAPE • ACCESSORIES 

ADDS, CENTRONICS, HAZEL TINE, IMSAI, LEAR SIEGLER, 
TECHTRAN, Tl,  VECTOR GRAPHICS AND OTHERS 

STO R E  H O U R S :  9 A. M . - 5 : 30 P . M .  Mon .  t h rough F r i .  

Cal l  o r  wr i te  for q uotes o r  i n fo rmat ion .  

Disc/3 Circle 1 29 on inqu i ry card. 

1 840 L I NCOLN B LVD. ,  
SANTA M O N I CA, CA 90404 

(2 1 3) 450-591 1 MART, INC. 

Marymac Industries Inc 

ftad1e lhaeK 
AUTHORIZED SALES CENTER 

Save 10°/o 15°/o 
OR MORE 

D E L I VE R E D  TO YOUR DOOR 
Owned and operated by Marymac Industries Inc. Houstons only independent 

Radio Shack® dealer. Warranties will be honored by all company owned Radio 
Shack® stores and most franchise and dealer authorized sales centers. Store open 
Mon.-Sat. 1 0-7.  We pay freight and insurance. Save state sales tax. Texas 
residents add only 5% sales tax. Brand new in factory sealed cartons. Reference: 
Katy National Bank. Call us for a customer reference near your city. Offered ex
clusively by Radio Shack® Authorized Sales Center 2 1 9 69 katy Fwy., Katy 
(Houston! Texas 7 7450 

Telephone 1 ·713·392.0747 TRS-80" 
FOR BUSINESS, 

LEARNING 
AND 

ENTERTAINMENT 

SpcCI(II limited Tirne Only Disk Dnve $349.90 Del1ve recl . 
!CaU26 1 1 60. 26· 1 1 6 1 1  

Meet TRS-80's Big Brother! 
The New T RS-80 Model I I  

W e  are located just 5 hours 
from the giant Tandy Com
puterware House in Ft. 
Worth, Texas. 

Call 
Joe McManus 

Today 

We"ve added a b1gger. moro 
powerful ""brolher"" 10 lhe 
TAS-80 tamlly. ll"s TRS-80 
Modol II - a completely 
new m1crocomputer lor 
busmess applicatiOns. 

CHARGE IT 
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October 16-19 

Midwest Personal and 
Business Computer Show. 
For more information on 
this exposition, contact 
National Computer Shows, 
POB 678, Brookline Village 
MA 02147, (617) 739-2000. 

October 26-28 

The Eleventh ACM North 
American Computer Chess 
Championship, Opryland 
Hotel, Nashville TN. This is 
a four-round Swiss-style 
tournament with par
ticipants restricted to com
puters. All of the best chess 
programs in North America 
are expected to participate. 
A maximum of twelve teams 
will participate . The 
deadline for entries is 
September 8, 1980. Contact 
Monty Newborn, School of 
Computer Science, McGill 
University, 805 Sherbrooke 
St W, Montreal, PQ, H3A 
2K6, Canada, (514) 392-8274. 

October 26-29 

International Data
Processing Conference and 
Business Exposition, 
Philadelphia Sheraton Hotel, 
Philadelphia P A. This con
ference is being sponsored 
by the Data Processing 
Management Association. 
Contact the Conference 
Coordinator, DPMA Inter
national Headquarters, 505 
Busse Hwy, Park Ridge lL 
60068, (312) 825-8124. 

October 27-29 

ACM Annual Con
ference-Previewing the 
Computer Age, Opryland 
Hotel, Nashville TN. This 
conference will focus on the 
computer technology, prod
ucts, and services that will 
come into general use during 
the 1980s. The technical pro
gram will be organized 
around the Association for 
Computing Machinery's 
(ACM) Special Interest 
Groups, with additional ses
sions for papers of general 
interest.  Contact Dr Gordon 
Sherman, Technical Pro
gram Chairman, ACM '80, 
University of Tennessee 
Computer Center, Knoxville 
TN 37916, (615) 974-6758. 

October 27-30 

The Fifth International Con-

ference on Computer Com
munications, Peachtree 
Plaza Hotel, Atlanta GA. 
The theme for ICCC/80 is 
"Computer Communica
tions: Increasing Benefits for 
Society. "  More than one 
hundred speakers will pre
sent papers on applications 
and technical developments 
of computer communication 
and assess their worldwide 
implications for the 1980s. 
Fees are $175 for pre
registration and $200 at the 
conference. Contact 
ICCC/80, POB 280, Basking 
Ridge NJ 07920, (201) 
221-8800. 

October 28-30 

The Fourth Annual Interface 
West, Los Angeles Conven
tion Center, Los Angeles 
CA. More than one hundred 
fifty computer-related com
panies will exhibit their 
wares. The conference will 
offer programs on office 
automation and small
systems procedures for 
businessmen, plus data com
munications, distributed
data processing, and net
working for technically 
oriented managers . Many 
speakers will be featured. 
For further information, 
contact The Interface 
Group, 160 Speen St, Fram
ingham MA 01701, (617) 
879-4502 or call toll free, 
(800) 225-4620. 

October 3D-November 1 

National Small-Computer 
Show, New York Coliseum, 
New York NY. Hourly lec
tures on data-processing and 
word-processing applications 
for small computers, exhibi
tions of hardware and soft
ware, and seminars on 
various aspects of computer
related news will be 
featured. A lecture schedule 
and basic information are 
available from the National 
Small Computer Show, 110 
Charlotte PI, Englewood 
Cliffs NJ 07632, (201) 
569-8542. 

NOVEMBER 1 980 

November 8-9 

The 1980 Personal Com
puter Fair, Pacific Science 



Here's The Second Half . . . . . 

Second Ed i t ion 

$}595 
(soft cover) 

Written by the author of your Level II Users Manual, LEARNING LEVEL II picks right up where the Level · 
I Manual leaves off. It even supplies the changes needed to make the Level I Manual compatible with your 
Level II TRS-80. 

LEARNING LEVEL II covers all Level II BASIC beyond Level l,  plus much more. It shows you how to use 
the Editor, explains what the many error messages are really saying, and leads you thru conversions of 
Level I programs to Level II. 

Dual cassettes, the Expansion Interface with Real Time Clock, use of printers and other features are 
explained in the same easy-to-learn style that made the Level I Manual famous. LEARNING LEVEL II 
was created specifically for your Level II TRS-80! 

, _ _ _ _ _ _ _ _ _ _ _ _ _ _ , 1 ::Z Yes, I want to LEARN Level II ! • 
COMPUSOFT@J PUBLISHING • 1 050 E B P i o n eer  Way • E l  Caj o n ,  CA 92020 I I ( 7 1 4) 588-0996 I NAME 

I Please send copies of LEARNING LEVEL 
----------------

11. My check for $15.95 each + $1.45 P&H is enclosed. ADDRESS I (CA addresses add 6% sales tax). CITY ______________ _ I I understand my order will be shipped promptly and STATE ' there is a 30 day money-back guarantee. ZIP CODE _____ ________ _ 

' � � � � � � � � � � � � - - - ' 
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Start S m all  a n d  G row B i g  
wi th  o u r  expandab le  m u lt i - p rocessor, m u l t i -user  system 

51 00 B u s  and C P/M 2.2® Compatible 

Hardware Features 

1 . Each user has its own complete system con

sisting of CPU. memory. console & local printer 

2. Unlike MP/M .! system there is no conso le 

speed degradation as you add users 

3. All users share common disk storage ano 

host printer. 4. Users can select either host or local p rmter. 

5. U p  to 1 28 user terminals can be connected 

6. S-100 Bus compatible. 

7. Each user has a hardware CPU reset -button. 

I I  any of t he users .. crash" he can reset h1s CPU 

a. I nterlaces to IBM3101 and other terminals 

Software Features 

1 . Use of CP/M 2.2 allows any CP/M compatible 

softwares to be used. 

2. OPOS/2 multi-user supervisor executive. 

3. 2 file protect modes (in addition to CP/M's) 

prevent "lata! embrace" and "interleaved update 

sequences." 

4. Automatic host printer spool ing. 

5. Messages can be passed among users. 

OSM Computer Corporation 

2364 Walsh Ave. 
Santa Clara, CA 95051 
(408) 496-6910 

MARK GORDON 
COMPUTERS 

D I V I S I O N  O F  M A R K  G O R D O N  ASSO C I ATES, I N C .  

1 5  K E N W O O D  ST., CAM B R I DG E ,  MASSAC H USETTS 021 39 
(617) 242·2749 (617) 491-7505 

SD SYSTEMS COMPUTER KITS 
* EXPANDORAM I (No RAMS) . . . . . .  169.00 
* VERSAFLOPPY CONTROLLER I . .  189.00 
* SBC-100 Single Board Kit . . . . . . . . .  239.00 
* Z80 Starter . . . . . . . . . . . . . . . . . . . . .  269.00 

OTHER SPECIALS 
* 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 

CA L L  C O L L ECT TO O R D E R  

O R D E R I N G  I N FORMATI O N  

We accept Visa and Mastercharge. We w i l l  s h i p  C.O.D.  certified 

check or money order only. A l l  orders must inc l ude 4 percent for 

s h i p p i n g  and h a n d l i n g .  Massachusetts residents add 5 percent 

sales tax.  

The Company cannot be liable for pictorial or typographical inaccuracies. 
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Center, Seattle WA. The 
theme of this year's fair is 
"Hands On." The booths 
and exhibits will reflect this 
idea, and the public will 
have access to as many com
puters and terminals as 
possible. Contact the 
Northwest Computer Soci
ety, POB 4193, Seattle WA 
98119, (206) 284-6109 . 

November 10-14 
The Fourth Annual Data
Entry Management Con
ference, Orlando FL. This 
conference will cover data 
entry, distributed process
ing, and word processing 
with emphasis on data 
entry, including human
machine interface. Contact 
Data Entry Management 
Association, POB 3231, 
Stamford CT 06905, (203) 
322-1166. 

November 18-20 
The Third Industrial Revolu
tion, McCormick Place, 
Chicago lL. This exposition 
and conference is devoted to 
development by manufactur
ing companies of systems for 
information management .  
Information may b e  ob
tained from Banner & Grief 
Ltd, 110 E 42nd St, New 
York NY 10017, (212) 
687-7730. 

November 19-21 
Comdex '80, Las Vegas Con
vention Center, Las Vegas 
NV. Comdex is a conference 
and exposition for indepen
dent sellers of small
computer and word
processing systems, 
peripherals, media, and sup
plies. Address inquiries to 
the Interface Group, 160 
Speen St, Framingham MA 
01701, (800) 225-4620, in 
Massachusetts call (617) 
879-4502. 

November20-21 
Western Educational Com
puting Conference, San 
Diego CA. This seminar will 
feature papers and seminars 
on the use of computing in 
higher education for instruc
tion, administration, and 
research. Contact Ron 
Langley, Director, Computer 
Center, California State 

University, Long Beacli, 
1250 Bellflower Blvd, Long 
Beach CA 90840, (213) 
498-5459. 

November 20-23 
Northeast Personal and 
Business Computer Show, 
Hynes Auditorium, Boston 
MA. This is an annual ex
position open to the general 
public. The admission will 
be $5. Contact National 
Computer Shows, POB 678, 
Brookline Village MA 
02147, (617) 739-2000. 

November 21-23 
National Home Entertain
ment Show, New York Col
iseum, New York NY. Ex
hibits will cover video, 
photography, audio, games, 
and home computers. 
Seminars and demonstra
tions will be featured in this 
show. Contact United 
Business Publications Inc, 
475 Park Ave South, 
NewYork NY 10016, (212) 
725-2300 . • 

An Error in Fifteen 

I enjoyed seeing my article 
"Fifteen: A Game of 
Strategy" appear in the June 
1980 BYTE (page 230). Un
fortunately a bug crept 'into 
the program (listing 1), and 
it will not run as listed. The 
problem is in line 720, 
which should read: 

"IF T2 > 0 THEN 750" 

rather than "IF T2> 0 THEN 
270". With this change it 
runs as it should. 

If the EXIT statements are 
dropped and the PRINT 
statements changed, then the 
program runs very nicely on 
a TRS-80 under Level II  
BASIC. 

John Rheinstein 
10 Gould Rd 
Lexington MA 02173 • 



ATTENTION 
COMMODORE 

DISK OW'NERS 
Never sort another disk file !  

With Creative Software's ISAM file handling routine, your f iles 
are always mainta i ned in sorted order. 2K bytes of assembly 
language sub ro u t i nes a l low you to: 

• CREATE a new ISAM file 
• OPEN an existing fi le 
• READ key and data from file 
• WRITE key and data to fi le 
• READNEXT key and data from file 
• DELETE key and data from file 
• CLOSE file 
• SUPPORTS up to 5 open ISAM files simultaneously 

Available for l6K or 32K CBM computers and 2040 disk units 

$99.95 + $2.50 shi pping 

Soon to be available for CBM 8016 and 8032 computers with 8050 disk 
drive. Manual available separately for SlS.OO 

Creat ive Softwa re 
P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 

Contro l You r L i fe ! 

Circ le 1 80 on inqu i ry card. 

************************************ 
SURPLUS 

"SELECTR IC" SPEC IALI 
"SELECTRIC" TYPEWRITER TERMINAL 

Just imag ine; an  I BM Model 725 "SELECTR I C" typewriter bu i l t  i nto 
a complete table-top RS-232 termina l !  These surplus termina ls were 
formerly on lease and appear to be in good condit ion (we test 'em to 
make sure the printer is functional!)  These fantastic BCD-Coded 
term inals featu re :  

• 1 5" CARRIAGE 
• 725 'SELECTRIC' 
• RS-232 1/0 

• 1 32 COLU M N S  
• Sim. t o  I B M  2741 

• 1 34.5 BAUD  1/0 
•88 Character Set 
•6 Bit BCD CODE  

• Attractive Case 
• Upper/Lower SH IFT 

• Std. Typewriter Kbd. 
• MAX: 15 CPS RATE ONL Y 
• 1 0  Chars./lnch $46900 I 
• Removeable Type Sphere Ea. • 

Whi le we w i l l  check out each un it , we MUST offer these un ique 
barga ins "A S-/S": Mean ing they may need some service but are 
bas ica l ly operat iona l .  Add $20.00 for pack ing crate, you pay 
sh ipp ing on del ivery. 
ALSO INCLUDES: T y p e  b a l l ,  1 /0 c i r c u i t  boards. power supply & s o m e  data . Sorry , no power 
cord i ncl uded . 

-SPECIAL OFFER!!-��� �·a��n�:% Off the F�I I

.

Price- . . . . .  _2 _tor $7 5 QOO 
"SELECTRIC"* PRINTER M A INTAINANCE M A N U A L  

JUST IN!! W e  n o w  have available some excellent printer maintainance manuals. These are 
the most thorough manuals we·ve seen. Well worth the price! . ONLY s2s.OOea . • ""SELECTRIC .. ts an IBM Trademark � CFR Associates, I nc. · 

MAIL ADDRESS: WAREHOUSE: (61 7)372-8536 P 0. Box 144 I 8 GRANITE STREET Phone O•de<S 
NEWTON N H 03858 HAVERHILL. MASS 01830 Siii Ate Welcome 

Now have f u l l  compu ter  control of u p  to 256 l ights,  ap
pl iances and even wa l l  switc hes without special wiring. The 
Sc iTro n i cs R E MOTE CONTRO L L E R  perm its d i rect control 
of the i nexpens ive BSR remote I i ne-c arrier switches sold by 
Sears, Rad io S hack and many others. 

• Contro l s  a l l  256 B S R  rem ote sw i tc hes - not j u st 1 6 !  

• H a rd w a re d r ive n - req u i res m i n i m u m  software 

• N o  u l tras o n i c  I i n k - p revents erract ic  operat ion 

• N o  BSR c o m m a n d  m o d u l e  necessary 

• R e a l  t i m e ,  c rysta l  c o n t ro l l e d  c l o c k  ava i l a b l e  

The control ler  comes complete with f u l l  docu mentation, sample software 

and is designed to work with most of the popul a r  computers i n c l ud ing 

any S-1 00 based system, TRS-BG-1 , Apple I I ,  Heath H8 and others . 

Real  t ime c locks  a re ava i l a bl e  for a l l  of the above computer systems . 
When used with  the contro l l er, true t ime sched u l ing is rea l i zed.  A l l  

c l ocks a r e  c rystal  control led and h a v e  battery b a c k u p  f o r  accurate and 

rel ia b l e  opera t ion.  I n terru pts a l l ow Foreground/Background operation 

of two programs s i m u l ta neously . Clock data i n c l udes year, month, 

date, day of week, hour, m i nute, and second. 

Applications: 

• Make your ent i re home or apartment computer contro l l ed 

• Save energy by contro l l in g  l ig h ts & a p p l i a nces 

• Control sec u r i ty systems & a l a rms 

Circ le 18 1  on inqu iry card. 

Remote switches not included 

S-100 CONT RO L L E R  B O A R D  

S-1 00 R E A L  T I M E  C LO C K  B O A R D  

E NCAS E D  CONTROL L E R  [TRS-80, Apple etc) 

E NCAS E D  C O N T RO L L E R  & 
R E A L  T I M E  C LO C K  (TR S-80, Apple  etc) 

A P P L E  C LOCK BOARD O N LY 

Send c heck or SciTronics I nc. 
money order to: 523 S Clewel l  St . ,  P.O. Box 5344 

Bethlehem, PA 1 801 5 
(21 5) 868-7220 

$1 59. 

$1 39. 

$1 84. 

$269. 

$1 09. 

Please l ist system with which you plan to use controller. 
Master Charge and Visa accepted. PA residents add sales 
tax. COD's accepted. 

BYTE September 1980 269 



Exploring Ballistics with 
Your Computer 

Many sports are intricately in
volved with the properties of objects 
lofted into the air and thereby com
mitted to the inevitable effects of 
gravity. Both players and fans relish 
golf's hole-in-one, the long bomb to 
the wide receiver in football, and the 
horne run in baseball. In the case of 
target shooting, the path of the pro
jectile is of particular interest .  How 
the bullet gets to the target is the pro
vince of physics, but where it lands 
resides solely in the skill of the 
shooter. BALISTIC is a program to 
calculate just where a bullet will go. 

Ballistics 
Ballistics is the study of the 

behavior of projectiles at various 
ranges. Of interest to shooters are the 
velocity, time of flight, drop, and 
drift at evenly incremented ranges of 
SO or 100 yards. Also of interest is the 
maximum height attained by the 
bullet above a ho.r;izontal line from 
the bore to a bull's-eye, the trajectory 
above and below a line of sight at 
various ranges, and the energy of the 
bullet. 

A variety of factors influence the 
path of a bullet as it leaves the muz
zle; most important are muzzle 
velocity, gravity, and air resistance. 
Muzzle velocity is determined by in
ternal ballistics and factors such as 
bullet weight and bore diameter, bar
rel length, powder weight and burn
ing rates, and maximum pressures. 
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Robert W Jenks 
POB 962 

Islamorada FL 33036 

The calculation of these factors is 
beyond the scope of this article. Muz
zle velocity depends upon the direc
tion of the bore relative to the 
horizontal, since a velocity is formal
ly a vector quantity. As it leaves the 
muzzle, though, the speed of the 
bullet can be most easily measured 
with  an instrument cal led a 
chronograph. Bore elevations at 
reasonable ranges are typically less 
than a quarter of a degree, and 
therefore are of negligible influence . 
The acceleration of gravity is depen
dent on latitude and altitude (and 
thus on the distance to the center of 
the Earth), and upon local rock densi
ty and underlying mass. This, too, 
tends to minor deviations: only 0.5 % 
from the equator to the poles, only 
0.15 % from sea level to 15,000 feet. 
The acceleration of gravity can be 
regarded as a constant 32.1725 feet 
per second per second in English 
system units. 

Air resistance is the most com
plicated factor, and its effect is depen
dent on the density of the air, 
temperature (and thus the speed of 
sound), wind velocity, and the prop
erties of the bullet-specifically, 
speed, sectional density (proportional 
to the ratio of mass to frontal area), 
and shape. Whereas gravity pulls the 
bullet toward the center of the Earth, 
air resistance acts as a drag opposite 
to its direction of motion at any in
stant. This effect of air resistance, in-

dependent of gravity (under usual 
conditions), determines the time of 
flight to any range and the remaining 
velocity. The effect of gravity com
bined with the influence of air 
resistance determines bullet drop at 
any range. Therefore, the calcula
tions of the effects of the air naturally 
come first. 

Air Resistance 
The effect of the atmosphere is to 

push against the moving bullet. Be
cause a force acting on a mass results 
in an acceleration or deceleration, 
depending upon the force's direction, 
a bullet is decelerated at a rate pro
portional to the ratio of the drag force 
to the mass. For a standard projectile, 
this retardation R is related to a cons
tant A times a power rn of the veloci
ty at any instant: thus R =AVm.  It 
has been deduced that the retardation 
or drag (call it r) for any other projec
tile differing from the standard only 
in scale of size is directly proportional 
to a ratio of the standard projectile's 
deceleration to a factor known as the 
ballistic coefficient: thus r= R/C. The 
ballistic coefficient C for a bullet dif
fering in varying degrees of shape 
from the standard is, in turn, propor
tional to the ratio of the sectional 
density to a quality called the form 
factor (commonly known as i ) :  thus 
C =  (wl d2)/i .  

The form factor is usually 
disagreeably hard to calculate from 
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N E V A D A  

© @ [ID @ [S  
For CP/M 

Powerful subset of ANSI-74 
Order now! 
All the elegant simplicity 
of COBOL is  now affordable! 

� ... JgggS\ �ANUAL � 
REQUIRES only 1 6K RAM. 
Available on 8" CP/M 
standard single density or 
5114" diskettes for North 
Star, TRS-80 Mod I and 
Superbrain. Other formats 
too! Manual  alone $24.95. 

� Ellis Computing � 1•80 11th Av•nu• San FranciiCO, CA 941lJ2 (•15) 66•-15). 

Ttiese powerful, easy to use 
COBOL APPLI CATION PACKAGES 
are also available: 

1.  BUDGET PLAN REPORT 
GENERATOR 
Fantastic time saver a nd planning 
aid for begi n n i n g  or established 
businesses. 

2. PERSONAL FINANCIAL 
REPORTING 
Eye-opening i nsights of personal 
spending. 

3. LABELS for mai l ing lisls. 
4 .  PRECOBOL (a preprocessor). 

ALL 4 in one BOOK! 
73 pages with complete COBOL 
source code listings and super 
documentation. 

$2495 
WE ACCEPT 

• i-= I V/S4 . 
GO FOR IT! 

In CA a d d  sales tax. C P / M  trade m a r k  o f  Digital Research. TRS-80 trade mark o f  Tandy Corp. 

Circle 183 on inqu iry card. 

1 6 BIT S 1 00 PROCESSOR 

The LDP88 sing le  board computer is the first 1 6 bit 
processor to put the power of a 1 6 bit processor on 
the 8 bit S 1 00 bus. The LDP88 is IEEE S 1 00 bus 
compati b le  ensuring that the user has a l arge n u mber 
of compatible board prod ucts to choose from . The 
LDP88 uses the Intel  8088 processor which is ful ly 
compatible with the 8086 i nstruction set.  

FLOPPY DISK CONTROLLER 

The LDP72 is an advanced floppy disk controller which 
relieves the processor of the time consuming disk con
trol functions.  The LDP72 is also IEEE S 1 00 bus com
patible and offers the following advanced features: 

• Software selectable s i n g l e  or double  density 
• Mix mi nif loppies with sta ndard f loppies 
• Phase locked loop d ata separation for 

data re l iab i l ity 
• Controls u p  to 4 f loppy disks 

Partia l  K it Fu l l  Kit Assembled & Tested 

LDP8 8 $ 1 9 9 . 9 5  $ 3 4 9 . 9 9  
L D P 7 2  1 2 9 . 9 5  2 1 9 . 9 5  

$ 3 9 9 . 9 9  
2 7 4 . 9 5  

Coming Soo n :  A disk operating system for the 
L D P 8 8 ,  L D P7 2 combi nation .  

M a sterCharge and Visa accepted (Visa add 4 % )  
( M ass.  residents add 5 %  sales tax) 

Lomas Data Prod ucts 
1 1 C ross Street 

Westboro u g h ,  M A  0 1 5 8 1  
Telephone:  ( 6 1 7 ) 3 6 6 -4 3 3 5  

THE BEST 
DUST COVERS 

Protect your computer and accessories. · AT ANY PRICE 
• Anti-static vinyl helps prevent static from 

damaging sensitive com ponents and caus
ing faulty operation. 

• Double-fo ld  stitching wil l  not rip out and is 
unmatched for strength and long l ife. 

• Heavy gauge textured vinyl b lends 
with any decor and folds easily for 
convenient storage. 

• Over 1 000 custom designs gua
ranteed to fit precisely. 

• 1 00% satisfaction guarantee 
means we stand beh ind our 
product. 

Yes; there are differences 
in Dust Covers. Differences 
which can be vitally 
important to the proper 
functioning of your system. 

At Cover Craft we've manufactured the 
h i ghest q u a l ity D ust Covers for the electro n i cs 
i n dustry for more than s i x  years. We've been 
sel ected by maj o r  eq u i p ment manufactu rers 
to make covers for the i r  products. Our covers 
are in use in every state and in more than 50 
co untries.  We know what it  takes! 

Circle 184 on inquiry card. 

I 
MOST PRICED 

$7.95 to $ 1 1 .95 
PLUS POSTAGE AND 

HANDLING 
VISA·MasterCharge 

So vis it  you r  dea l e r  o r  contact Cover Craft for 
our latest cata log and l ist of over 200 dea l ers. 

fC EexY.�:.'i.S�"�f.r,) ...... , 
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geometric properties alone, and is 
therefore inferred from the results of 
ballistic experimentation. But for 
ogival pointed bullets (ie: a bullet 
with a point shape defined by a cir
cular arc meeting parallel straight 
sides at a tangent, or spitzer) 
i = .,j(16n  4)77n2, n = U + 0.25, n 
equals the ratio of arc radius to bullet 
diameter, L equals the ratio of bullet
head length to diameter (see reference 
1) .  Most bullets are ogival in shape, 
but serious changes in the form factor 
are caused by even small flats on the 
nose (such as hollow points or dents 
in soft-nose jacketed bullets), and no 

No typing skills required 
It's easier and more accurate to enter alphanumeric 
data with a BIT PAD than a keyboard. Now anyone 
can . .  
• Enter whole lines of characters with a single· stroke . 

• Enter data directly from business forms by simply 
checking a box. 

• Enter variable alphanumeric data from a menu key
board . 
Take a printed form-price list, order form, loan or 

insurance application, laboratory request-lay it on the 
BIT PAD tablet and touch the pertinent items with the 
pen. The information is entered directly into your data 
processing system. 

Plus. the BIT PAD does even more. 

further use of this mathematical rela
tion will be made. 

Since the velocity of a bullet at any 
time is dependent upon the decelera
tion, which in turn is dependent on 
the instantaneous velocity, a differen
tial equation is involved. Since a 
change in velocity is dependent on the 
integral of acceleration, the use of the 
calculus is formidably indicated. 
Whereas given an initial muzzle ve
locity one might attempt to tabulate 
range and velocity for suitably small 
increments of time, it is easier to 
tabulate changes in range and time 
for suitably small decrements in ve-

Try to describe a fluctuating business treno to your 
computer through a keyboard. With BIT PAD you simply 
trace the trend with the pen. Special keyboard menus 
can be created by the user to enter high level lan
guages, foreign languages or special symbols. 

Before you order any kind of data entry equipment, 
ask Summagraphics to give you the full story on the BIT 
PAD ONE. 

Summagraphics Corporation, 35 Brentwood Ave
nue, Fairfield. Connecticut 06430; or call Marketing De
partment, Peripheral Products (203) 384-1344 . -·� · -. 

The BIT PADM alternative to keyboard { 

data entry 
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locity, and avoid the calculus entire
ly. Summations of these increments 
of time and range give the total time 
of flight to a given distance. To do 
this the values of the constants A and 
m in the equation R = AVm must be 
determined. 

Values for the constants A and m 
were determined by Russian Colonel 
Mayevski based on data compiled by 
the German firm of Krupp Armorers 
in 1881 . These figures were converted 
into English units by Colonel James 
M Ingalls of the United States Army 
in the form of a famous tabulation 
known as the Ingalls Ballistics Tables. 

The standard projectile used in the 
Krupp firings was a spitzer-pointed 
projectile of 2-caliber radius, flat 
base, and an overall length of 3 
caliber. The shape of small-arms 
bullets today is similar enough to this 
standard projectile to allow the In
galls tables to closely predict their 
performance. It was found that the 
factors A and m varied with velocity, 
but could be taken as constants 
within suitable limits of velocity and 
still give accurate results. Thus eight 
ranges of velocity from 5000 feet per 
second (fps) to 0 fps, each with its 
own constants A and m, cover the 
range of small-arms bullets. The fac
tors A and M in listing 1 are these 
constants. Also available in the pro
gram are the constants to reconstruct 
the British Ballistic Tables of 1909: 
these seem to more closely agree with 
hand-loading data such as is in the 
Sierra Bullets Reloading Manual (for 
the reloading of cartridges by the 
shooter) . 

To reconstruct the Ingalls or British 
tables, a standard projectile is as
sumed, with a Krupp-shaped nose, 
weighing 1 pound, 1 inch in diameter, 
and with an assigned standard 
ballistic coefficient of 1 and a form 
factor of 1 (since wl d2 = 1/12 = 1) .  For 
a small change in velocity v = U- W 
(U= initial velocity, W= final veloc
ity over a small change in velocities), 
and average velocity V= (U + W)/2, 
the time for the projectile to decel
erate from U to W is t=vl  AVm, and 
the distance over which it travels 
s = v/AV<m- 1) . The total time to slow 
from a given muzzle velocity to any 
velocity W equals the sum of all these 
increments of time (T= E t) and the 
total distance S = E s. 

The computer solves these summa
tions for any bullet, given either its 
ballistic coefficient or form factor 



Listing 1 :  BALISTIC, a North Star BASIC ballistic program. The workings of this pro
gram and the peculiarities of North Star BASIC are described in the text. 

10 REM ** ' BA L I S T I C ' BY R W JENKS 1 9 79 HOD 9/ 1 0 / 7� t t 
20 GOSUB 1 5 4 0 \ REH ! OUTPUT TO TERMI NAL > 

30 L I NE 7 9  

40 DIM C l 1 50 1 o T I 1 0 o 2 1  

50 C 1 = 1 \  A 4 = 1 \  V=5\ R3 �500 

60 I CHR$ 1 2 7 1 o CH R $ 1 4 2 1  

7 0  REM ** I NPUT PARAMETERS * *  
8 0  I NPUT ' CA L C ULATE BALL I St i C  C O E F F I C I E N T  I Y ES/N0 1 7  ' o i l  
9 0  I F  ! $• ' YE S ' THEN F • l  ELSE F•O 
1 0 0  I N P U T  ' I NG A L L S  OR B R I T I S H  1 9 0 9  TABLES? ' o i l 
1 1 0  I F  I $ 1 l o 4 1 = ' I NGA ' THEN F l = l  ELSE F l �O 
1 20 T3=59t l * F 1  

1 30 P 1 =29 . 53t . 4 7 * F 1  

1 4 0  INPUT! ' WI N D  SPEED ! '  o W l \  ! ' H i l e s  F·e r  Hou r '  
1 50 INF'UT1 • cROSS W I ND ANGLE ! 1 r A 1 \ ! • Ile.• � r· e e s  F r o tr1 B r o a d s i dE• • 
1 6 0  W2=Wl *COS I 2* 3 . 1 4 1 59 2 7*A 1 /36 0 1 *88/60 

1 70 IF I $= ' W '  THEN 4 6 0  

1 80 INPUT ' CA R T R I D G E : ' , C$ 

1 9 0  INPUT! ' WE I GH T ! ' o W\ I ' G r a i ns ' 

200 W=W/7000 

210 INPUT! ' CA L I BER ! ' o D \  I ' I nch ' 

220 IF F THEN 2 9 0  

2 3 0  I N P U T  ' BALL I S T I C  COEF F I C I ENT ! ' o C 

2 4 0  IF C<>O THEN 2 6 0  

250 INPUT ' FORM FACTOR ! ' o i  

260 I F  C=O THEN C = I W/D-2 1 / I 

270 I F  I = O  THEN I = I W/D-2 1 /C 

280 C l =C 

290 INPUT ' NON STANDARD COND I T IONS I YES/N O I  ? ' o i $ 

300 I F  I I < > ' YE S '  THEN 4 6 0  

3 1 0  R E M  ** NON STANDARD ATMOSPHE R I C  COND I T IONS * *  

3 2 0  I N P U T !  ' TEHPERATURE : ' o T3 \  ! D e a r e e s  F a h renhe i t '  
330 I NPUT! ' PRESSURE : ' , P 1 \  ! ' I nches H e r c u r w '  
3 4 0  I NP U T !  ' AL T I TUDE ! ' o A2\ ! ' Feet ' 

350 T4=59- ( 3 . 566E-3 1 *A 2 + 1 * F 1  

3 6 0  P2=29 . 53- 1 8 . 5 8 1 E-4 1 *A2t i 8 . 602E-9 1 *A2-2t . 4 7*F1 

3 7 0  A3=1 t i 3 . 073E-5 1 *A2t i 6 . 37 1 E- 1 0 1 *A2-2 

380 A4=A3 * 1 2- P 1 /P2 1 * 1 T3 + 4 5 9 . 4 1 / I T4 t 4 5 9 . 4 1  

390 C = C U A 4  

400 I F  F THEN 430 

4 1 0  ! \ !  ' MO D I F IED C ! ' o Z5F3 o C\ !  

420 GOTO 4 4 0  

430 T3=59+ 1 * F 1 \  P 1 = 2 9 . 53 t . 4 7 * F 1 \  A2=0 

440 I = I W/D-2 1 /C 

450 REM -- END OF ROUTI NE - -

460 I F  NOT F THEN I NP U T  ' TO 5 0 0  O R  1 00 0  Y A R D S ?  ' o R3 

470 R3=R3/500 

480 INPUT! ' MUZZLE VELOC I TY ! ' o V l \  ! Feet P e r  Second ' 

490 V2= V 1 t V\R2=0 

500 I F  NOT F THEN 560 

510 I NPUT! ' RANGE ! ' o R l \  ! Ya r d s ' 

520 R l = R U 3  

5 3 0  I NPUT! ' F I NAL VELOC I TY ! ' o V4 \  ! ' Feet P e r  Second ' 

540 I = l \
.

C = l \  GOTO 700 

550 REM ** P R I N T  DATA ** 

560 ! • 1 r C $ r  

570 ! TAB < 50 ) r i N T < W* 7 0 0 0t . 5 ) r •  G r a i n s  • , zt5F3 r D r •  Ca l i be r •  

580 ! TAB I 25 1 o ' BALL I S T I C  COEFF I C I EN T : ' o C r ' FORM FACTOR : ' o i o Zt 

590 ! TAB < 30 ) r • Ba s e d  on • ,  
600 I F  F l  THEN ! ' I NGALLS ' , \  I F  NOT F l  THEN ! ' BR I T I S H  1 9 09 ' ,  

6 1 0  B a l l i st i c  Tab l e s '  

620 W I ND ' o Zt5Fl o W 1 o '  MPH FROM ' o A 1 o '  Dearees CROSSW IND ' o W2 o '  FPS ' 

630 ' TEMPERATURE ' o T 3 o ' Dearees F PRESSURE ' o Z5F2 o P 1 o  

6 4 0  ! ' Inches Ha A L T I TUDE ' o Z t o iNT I A2 1 o '  Feet ' 

650 ! 

660 ! ' RANGE VELOC I T Y  ENERGY M A X  H E I GHT DROP DRI F T  

670 ! ' YARDS FT/SEC FT-LBS I N .  I N .  I N .  

680 

690 REM ** BEG I N  TIME AND D I STANCE CALCULA T I ONS ** 

7oo K=2•v•c 

710 V2=V2-2*V 

720 I F  F l  THEN GOSUB 1 35 0  ELSE GOSUB 1 1 9 0  

730 S l = S \  S=StK/ I A* V 2 - I H - 1 1 1  

740 T l =T \  T=TtK / I A*V2- M I 

750 I F  F AND V2<V4 THEN 790 

760 IF NOT F AND S>=R2 THEN 8 7 0  

7 7 0  GOTO 7 1 0  

780 REM * *  RESULTS OF BC/FF CALCUL A T I ON ** 

790 S=S l +  I S-Sl I* I V2+
.
V-V 4  II I 2*V I 

800 C= I R 1 / S l /A 4  

8 1 0  I = I W/D-2 1 /C 

820 

830 ' BALL I S T I C  COEFF I C I E N T : • , zt5F3 o C  

840 ' FORM FACTOR : ' o i o Zt 

850 C l =C\F=O\ GOTO 1 0 9 0  

860 REM ** P R I N T  A ROW OF BALL I S T I C  DATA ** 

870 V3= 1 V2tV I -2*V* I R2-S l i / I S- S 1 1 

880 E=V3-2*W/32 . 1 7 25/2 

890 T2= T l + I T - T l i * I R2 - S 1 1 / ( S- S 1 1  

900 T I R2 / ( 1 50 * R3 1 o O I =R2/3 

9 1 0  Dl = l 1 1 0 . 3t82 . 7*V3/V l l *T2-2 

920 T I R2/ 1 1 50 * R3 1 o l l =D l  

930 W3=1 2*W2* 1 T2-R2/V l l 

T I M E '  

SEC . • 

Listing 1 continued on page 274 

C ircle 186 on inquiry card. 

Software 
Development 

Tools 
PASCAL/M™ 

The CP/M™ compat ib le  language 
for 8" 8080/Z80 CPU's,  Nort h Star 
20, C romemco COOS & TRS-80 
Mod I I .  

• Random access f i les 
• Runt ime debug support 
• Over 45 extensions to Standard 

Pascal 
• 951 1 A math chip version available 

$1 75. Manual a lone - $10. 

ACT™ 
N EW !  CP/ M  compat ib le  macro 
assembler for Z80, 8080/85, 6502, 
& 6800. 

F I N ALLY, one assembler that sup
ports a l l  major 8 bit mic ros and 
runs under CP/M. ACT is available 
now in 8 "  soft sectored & NorthStar 
CP/M formats. 
COM I NG SOON: ACT FOR 
8086/88 & 6809. 

$1 25. Manual alone - $15. 

PEARLTM 
The appl icat ion software 
generator. 

Pearl asks questions that a pro
g rammer would have to answer to 
code the system. You answer the 
questions and Pearl uses bui l t- in 
logic to construct both subroutines 
and mainline programs. The system 
then complies and executes your 
program code. 

• Level 1 :  For Personal Comput ing 
- $1 30. 

• Level 2: The Bus i n ess Assi stant 
- $350. 

• Level 3: Advanced Software 
Development - $650. 

CBASIC2™ required. 
Manuals alone - $25. each 

CBASIC2 
Latest release 2.06, CP/M2-MP/M™, 
or TRS-80 Mod I .  Specify CP/M ver
sion & format (8 " soft-sectored, 
N orthSta r,  Micropol is ,  TRS-80, etc.) 

$95. Manual  alone - $15.  

DIGITAL 
MARKETING 

2670 Cherry Lane 
Walnut Creek , CA 94596 

(4 1 5) 938-2880 
Pascai/M & ACT are trademarks of Sorcim 
CP/M & MP/M are trademarks of Digital Research 
Pearl is a trademark of Computer Pathways 
CBASIC is a trademark of Compiler Systems 
TRS-80 is a trademark of Radio Shack 
Outside USA add $ 1 0. for postage & handling 

September 1980 © BYTE Publications Inc 273 



Circle 1 87 on inquiry card. 

Buy By Mai l  
and Save! 

COMPUTERS 

I NTERTEC 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 . . . . . . . . . . . . . . . . $1 579 
32K Assembled, List $2695 . . . . $2149 

Horizon 2 32K DD, Assm . ,  $3095 $2439 
32K QD, Assm . ,  List $3595 . . . .  $2859 

CROM EMCO Z-2, List $995 . . .  $ 829 
System 2, 64K, List $3990 . . . . .  $3179 
System 3, 64K, List $6990 . . . . .  $5479 

ATA R I® 400, List $630 . . . . . . . $ 489 
800, List $1 080 . . . . . . . . . . . . . . $ 839 

Tl-99/4, List $1 1 50 . . . . . . . . . . . . $ 985 

DISK SYSTEMS 
THIN KER TOYS® Discus 20 . $ 939 

Dual Discus 20 . . . . . . . . . . . . . . $1559 
Discus 2 + 2, List $ 1 549 . . . . . . . $1288 

PRI NTERS & TERMINALS 
PAPER TIGER I DS-440 . . . . . . . $ 849 
with Graphics Option . . . . . . . . .  $ 949 

CENTRONICS 730-1 , List $995 . $ 639 
737, List $995 . . . . . . . . . . . . . .  $ 849 

T . l .  810 . . . . . . . . . . . . . . . . . . . . .  $1575 

I NTERTU B E  I I ,  List $995 . . . . . . $ 729 
PERKIN-ELMER Bantam 550 . . $ 789 
TELEV I D EO 912C . . . . . . . . . . . . .  $779 

920C . . . . . . . . . . . . . . . . . . . . . . . $ 839 

HAZELT I N E  1 420 . . . . . . . . . . . .  $ 839 
1 500 . . . . . . . . . . . . . . . . . . . . . . .  $ 879 

SOROC 120 . . . . . . . . . . . . . . . . . 745 

FLOP PY D ISKS SPECIAL 
5 Y. " Box of 1 0  O N LY $29.95 

(specify TRS-80, North Star, SuperB rain, etc.) 

Most items in  stock lor immediate delivery. Factory sealed cartons. 
w/lull factory warranty. NYS residents add appropriate sales tax. 
Prices do not include shipping. VISA and Master Charge add 3%. 
C.O.D. orders require 25% deposit Prices subject to change without 
notice. 

Com puters 
Wholesale 
P.O .  Box 144 Cami l lus ,  NY 1303 1  

I (315) 472-2582 

Listing 1 continued: 

9 4 0  I Z 5 I , I N T I R2/3t , 5 ) , Z 1 0 I , I N T I V 3 t . 5 1 • Z8 I , I N T 1 Et . 5 ) , 

950 ! Z 1 0F 1 , 4 8 * T 2 - 2 , Z 8F1 , D 1 • Z7 F 1 , W3 , '  ' • Z6F3 , T2 

9 6 0  R2=R2t1 50*R3 

970 I F  N O T I NO T  F AND R2>1 5 0 0 * R 3 1 THEN 7 1 0  

980 REM * *  TRAJECTORY TABLE ** 

9 9 0  I NF' U T 1  ' S I GH T  ON A T : ' •·R 4 \  ' ' Y a r d s  

1 0 0 0  I NP U T 1 ' S I GH T  H E I G HT : ' , H\ ! ' I nche s '  

1 0 1 0  FOR X=O T O  1 0  

1 0 2 0  T I X , 2 1 =T I R4 / 1 50*R3 1 , 1 1 * T I X , O I /R4 -T I X , 1 1 -H* I R4 -T I X , O I I /R4 

1 0 3 0  NEXT 

1 04 0  I ' RANGE Y a r d s  

1 050 ! ' TRAJECTORY I n .  

' • \ FOR X=O T O  8 \  I Z 7 I , T I X , O ) , \  N E X T \  ! 

' , \ FOR X=O TO 8\ ! Z 7 F 1 , T I X , 2 ) , \  N E X T \  I 
1 06 0  I 
1 07 0  

1 080 

1 0 9 0  

1 1 0 0  

1 1 1 0  

1 1 20 

1 1 30 

1 1 4 0  

1 1 5 0  

1 1 60 

1 1 70 

1 1 80 

1 1 90 

1 200 

1 2 1 0  

1 220 

1 230 

1 24 0  

REM ** RESET FOR I TERAT I ON ,  W=NEW W I ND I NF O • A = N E W  A I R  I N F O ,  

R E M  P=PRI NTER , T=TER M I NAL * *  

S=O\ T = O  

I NP U T  l $  

I F  l $= ' W '  

I F  I $= ' A '  

I F  I $ = ' T '  

I F  U = ' P '  

I F  I $ = ' F" 

GOTO 4 6 0  

THEN 

THEN 

THEN 

THEN 

THEN 

1 4 0  

3 2 0  

G O S U B  1 5 4 0  

G O S U B  1 550 

1 1 0 0 \  I F  I $= ' T '  THEN 1 1 0 0  

REM * * * * *  D A T A  ***** 

REM ** B R I T I SH 1 909 BALL I S T I C  CONSTANTS * *  

I F  V2: 2600 T H E N  1 33 0  

I F  V2: 2000 T H E N  1 320 

I F  V2: 1460 THEN 1 3 1 0  

I F  V2> 1 1 9 0  THEN 1 300 

I F  V2>1 040 THEN 1 2 90 

I F  V2>840 THEN 1 280 

1250 I F  V2>0 THEN 1 270 

1260 END 

1270 A=74422E-8\ M = 1 . 6 \ RETURN 

1 28 0  A=59939 E - 1 2 \  M=3\ RETURN 

1 290 A=23385E-22\ M=6 . 45\ RETURN 

1 300 A=95408E- 1 2 \  M=3\ RETURN 

1 3 1 0  A = 5 9 8 1 4 E - 8 \  M = 1 , 8\ RETURN 

1320 A=58495E-7\ M = 1 . 5\ RETURN 

1 330 A = 1 5366E-7\ M = 1 . 6 7\ RETURN 

1 34 0  REM ** INGALLS BALL I S T I C  CONSTANTS ** 

1 350 I F  V2>3600 THEN 1 5 1 0  

1 36 0  I F  V2>2600 THEN 1 500 

1 370 I F  V 2 ) 1 800 THEN 1 4 90 

1 380 I F  V 2 ) 1 370 THEN 1 4 8 0  

1 3 90 I F  V 2 > 1 2 3 0  T H E N  1 4 7 0  

1 400 I F  V2>970 T H E N  1 4 6 0  

1 4 1 0  I F  V2>790 T H E N  1 4 5 0  

1 420 I F  V 2 > 0  T H E N  1 4 4 0  

1 430 E N D  

1 4 40 A=4 . 67 6 1 777E-05\ M=2\ RETURN 

1 450 A=5 . 9353046E-08\ M=3\ RETURN 

1460 A=6 , 3 3 6 8 1 4 8 E - 1 4 \  M=5\ RETURN 

1470 A=9 , 5 6 9 7 809E-08\ M�3\ RETURN 

1480 A = 1 , 3 1 60 1 25E-04\ M�2\ RETURN 

1490 A = 1 , 2 4 7 9 524E-03\ M = 1 . 7 \ RETURN 

1 5 0 0  A=4 . 064 8825E-03\ M=1 , 5 5 \  RETURN 

1 5 1 0  A=4 , 05E-03\ M = 1 , 55 1 \  RETURN 

1 520 REM ** TERM I NAL/PR I N TER O U T P U T  ROUT INES 

1 5 30 R E M  FOR USE W I TH NORTH S T A R  DOS 3 . 2  * *  

1 5 4 0  F I L L  1 0559 , 3\ F I L L  1 05 6 7 , 2 \ RETURN 

1 550 FILL 1 0559 , 5 \ FILL 1 0567 , 4 \ RETURN 

1560 G O S U B  1 550\ END 

over a suitably small change in veloc
ity of v = 10 feet per second, or the 
program solves for the ballistic coeffi
cient and form factor given muzzle 
velocity and remaining velocity at 
any range by calculating the perfor
mance of the standard projectile and 
comparing it with the actual perfor
mance of the bullet under considera
tion. The answers are interpolated for 
maximum accuracy. 

These calculations are relevant for 
conditions of standard atmospheric 
density . Other conditions of air 
temperature, pressure, and water
vapor content may give a density dif
ferent from standard. Changes in 
altitude will influence all three fac
tors. These conditions have the effect 
of modifying the form factor. The 

factor for a temperature different 
from standard equals the ratio of the 
absolute value of the observed 
temperature to the absolute value of 
the standard temperature at the 
desired alti tude . (In the English 
system of units, absolute temperature 
is measured in degrees Rankine. De
grees Rankine equals 459.4 + degrees 
Fahrenheit, t1°R = 459.4 + ti'F.)  The 
factor for a difference in pressure 
equals 2 minus the ratio of the 
observed barometric pressure to the 
standard barometric pressure (again, 
as would be found at the altitude) . 
The altitude factor is inferred from 
experimentation, and for this I have 
used the same factor as in the Sierra 
Bullets Reloading Manual (reference 
2) .  Deviations from standard humidi-



A Ballistic proportional part constant 
A 1 Crosswind angle 
A2 Altitude above sea level 
A3 Altitude factor 
A4 Combined atmospheric factor 
C Current ball istic coefficient 
C1 Standard ball istic coefficient 
D Bullet diameter (caliber) 
D1 Drop 
E Energy 
F Flag to indicate calculation of ballistic 

coefficient 
F1 Flag to indicate choice of constants 
H Sight height above bore 
I Form factor 
K Simplified term for calculations 
M Ballistic exponent constant 
P1 Atmospheric pressure 
P2 Pressure factor 
R1 Final range 
R2 Incremental range for tables 
R3 Maximum range (in un its of 500 yards) 
R4 Range at which sights are on 
S Distance 
S1 Previous distance 
T Time 
T1 Previous time 
T2 Interpolated time 
T3 Temperature 
T4 Temperature factor 
V Incremental velocity 
V1 Muzzle velocity 
V2 Average interval velocity 
V3 Interpolated velocity 
V4 Final velocity 
W Bullet weight 
W 1 Wind speed in mph 
W2Crosswind in Ips 
W3Wind drift 
X Loop variable 
T( ) Trajectory table array 
C$ Cartridge identifier 
1$ Response to input request 

Table 1:  Table of variables used in the 
BALISTIC program. 

ty are best ignored. And, indeed, few 
shooters are likely to hazard whirling 
a sling psychrometer on the range 
anyway. 

Standard conditions at sea level 
used for the Ingalls Tables are 30 
inches of mercury, 60° F, and air 66 % 
saturated with moisture. This com
pares with the standard conditions 
for the tables in the Sierra Bullets 
Reloading Manual of 29.53 inches of 
mercury, 59° F and 78 % relative 
humidity. The product of these fac
tors with the ballistic coefficient gives 
an amended ballistic coefficient. 

Bullet Path 
The trajectory of a bullet is conven

tionally taken to be the path tra
versed by the bullet in a vertical 
plane. This path, in turn, can be 
measured from various datum lines. 
When it is measured from the line of 
the bore and the bore is horizontal, 
the path is referred to as bullet drop. 

N ow for TRS-80 M odel I I ,  Sorcerer, H8 I H89 

VEDIT CP/M Visual Editor 
You Customize The M ost Valuable 

Development Tool A Programmer Can Have. 

Features:  
S c reen o riented edito r with status 

l i ne .  In visual mode the screen 
continuously displays the region of 
the file being edited and a cursor. 
Changes are made by moving the 
cursor to any place in the file and 
typinf! in new text or hitting a 
function key. These changes are 
immediately reflected on the screen 
and become the changes to the file. 

F u l l  array of cursor movements 
with  s ing le key movement to beg i n  
a n d  end o f  l i nes, tab positions. 

F u nction keys for character 
de lete, l i ne delete and al lowing l i ne 
s p l itti n g  and concatenat i n g .  

Very easy t o  use text move i n  
visual  mode with a text register. 

Flex ib le  command m ode al lows 
g l o bal search and su bstitute, repe
tit ive ed it ing operations,  text move. 

B locks of text are read i ly copied 
from one file to another. Fi les may 
be merged on i n put, sp l it on output 
and other extensive fi le hand l i n g .  

Keeps u p  with the fastest typists ! 
Extensive man ual with sections 

for  both the beg i n n i n g  and experi
e n ced user. (O u r  users say it is  the 
c learest, best manual avai lable) . 

Special Features: 
Disk bufferi n g  can automatical ly 

perform Read/Write for f i les larger 
than avai lable main memory .  

Tabs settable to any positions. 
Tab key i nserts tab character or  
spaces to next tab posit ion .  

D isplay of c l early marked cont i n
uat ion l i nes f o r  text l i nes longer 
than a screen l i ne .  

C o n ve rt assembler code fields 
and not com ments to u p per case. 

You Customize It: 
To Your screen size (even 40 or  

7 0  l i nes),  sc reen add ress and key
board layout of funct ion keys. 

C u rso r - b l i n k i n g ,  reve rse video. 
Default  Tab positions,  special 

c h a racters and various parameters. 
S c ro l l i n g  m ethods. 
It is  ideal fo r d iverse hardware, 

keyboards and appl ications.  
F o r  OEMs too. 

Compatible :  M emory mapped 
d i s plays, i n c l u d i n g  VDM, POLY, 
S S M ,  V I O .  CRT term i nals,  H1 9, 
H azeltine, A D M ,  etc .  Also fo r 
S o rcerer, TRS-80 Model I I ,  H8 I 
H89, S u perBrai n ,  C ro memco and 
others .  CP/M Is a trademark ol Oigit11l Research Corp TRS-110 is a trademark ol Tandy Corporation 

The Cha nges You M ake on the Screen 
Become the Changes to the File. 

Compare with the other screen or iented editors. Some have most of VEDIT's 
featu res, fewer have the special features, but none are custo m izable l ike 
V EDIT. And d o n 't be m isled by o u r  lower pr ice!  It 's many features make it the 
fastest and easiest to use editor avai lable fo r p rogram development. It is wel l  
su i ted t o  Word P rocess i n g  too. (Even users with other sc reen oriented editors 
a n d  word p rocessors tel l us they p refer VEDIT.) 
Ordering : Specify you r  vi deo board , CRT te rm i nal type or microcom puter, the 
8080/Z80 o r  Z80 code version and disk format desi red.  

Need a Fast and Rel iable 24 X 80 Video Board 
Then you want the S-1 00 PIICEON V-1 00. 1t ' s  1/0 mapped, does n 't take up 
m em o ry  space, yet runs at  f u l l  processor speed . Fu l l  character set with lower 
case descenders. Fu l ly assembled and tested by P I I CEON, the company 
k n own by OEMs for rel iabi l ity. It 's the ideal compan i o n  to VEDIT. 

Standard Package: For CATs, Sorcerer, M odel I I ,  P I I CEON . . . . . . . .  $1 1 0  
M emory Mapped Package: For Memory mapped displays . . . . . . . . .  $1 00 
Manual: P ri ce refunded with software pu rchase . . . . . . . . . . . . . . . . .  $ 1 5  
PI ICEON V-1 00: 24 X 80 Video d i splay board , 1 Year Wa rranty . . . . . .  $445 
P ICKLES & TROUT CP/M: Super CP/M 2 .2 for the TRS-80 MOD I I . . .  $1 85 

VISA and MASTER CHARGE Welcome. Attractive dealer terms. 

CompuView Products Inc. 
1 531 JONES DRIVE ANN ARBOR, MICHIGAN 481 05 

CALL ANYTIME: (313)  996-1 299 
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ENTREPRENEURS 
NEEDED MORE THAN EVER IN  T H E  MICRO

COMPUTER INDUSTRY. 

The shortage of knowledgeable dealers/d istributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses wi l l  go Into business this year, but the number falls 
short of the 1 200 needed. It is estimated that the nationwide shortage of consultants will be over 
3000 by 1 981 . The HOW TO manuals by Essex Publ ishing are your best guide to start participating 
in the continued microcomputer boom. 

$36. No. 1 0  

H O W  T O  START Y O U R  OWN SYSTEMS HOUSE 
6th edition, March 1 980 
Written by the founder of a successful systems house, this fact
f i l led 220-page manual covers virtually all aspects of starting and 
operating a small systems company. It is abundant with usefu l ,  
real-life samples: contracts, proposals, agreements and a complete 
business plan are included in fu l l ,  and may be used immediately by 
the reader. 
Proven, field-tested solutions to the many problems facing the 
small systems house are presented. 
From the contents: 
• New Generation of Systems Houses • The SBC Marketplace • 
Market ing Strategies • Vertical Markets & lAPs • Competetive 
Position / Plans of Major Vendors • Market Segment Selection & 
Evaluation • Selection of Equipment & Manufacturer • Make or Buy 
Decision • Becoming a Distributor • Getting Your Advertising 
Dollar's Worth • Your Salesmen: Where to Find Them • Product 
Pricing • The Sel l ing Cycle • Hand ling the 12 Most Frequent Objec
tions Raised by Prospects • Financing for the Customer • Leasing 
• Questions You Wil l  Have to Answer Before the Prospect Buys • 
Producing the System • I nstallation, Accaptance. Collection 

Documentation • Solutions to the Service Problem • Protecting Your Product • Should You Start 
Now? How to Write a Good Business Plan Raising Capital 

$28. No. 1 6  

HOW T O  BECOME A SUCCESSFUL COMPUTER CONSU LTANT 
by Leslie Nelson, May 1 980 
Independent consultants are becoming a vitally important factor i n  
the microcomputer f ield, f i l l ing the gap between the computer 
vendors and commercial / industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and doubled 
or tripled income. HOW TO BECOME A SUCCESSFUL COM
PUTER CONSULTANT provides comprehensive background infor
mation and step-by-step d i rections for those interested to explore 
this lucrative field: 
• Established consult ing markets • How to get started • Itemized 
start-up costs • Are you qualified? • Beg inning on a part-time basis 
• The Marketing Kit • Should you advertise? • Five market ing tips 
• Getting free publicity• How much to charge • When do you need a 
contract? • Sample proposals • Which jobs should be declir.ed • 
Future markets • The way to real big money • Avoiding the legal 

pitfalls • 
sultants 

How consultants' associations can help you • The National Register of Computer Con-
How others did it: real-life sample cases and much more. 

HlliE-L\.1\'CE 
SOFTWARE 
MARKETING 
,,. 

� E H \ I' I" Il l. I t• .\ T I 0 \ S 

FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 
Writing and sell ing computer programs as an independent is a 
business where • you can get started quickly, with l ittle capital 
investment • you can do it ful l  time or part time • the potential 
profits are almost l im itless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 
This manual will show you how to sell your own computer programs 
using these proven techniques: • d irect to industries • through 
consult ing firms • through ·manufacturers of computer hardware 
• in book form • mail order • through computer stores. It wi l l  
show you how to profitably sel l  and l icense all types of software 
rang ing from sophisticated analytical programs sell ing for thou
sands of dollars, down to simple accounting routines and games for 
personal computers. 
The book wi l l  guide you step by step through the process of 

$30. No. 32 marketing, advertising, negotiating a contract, instal l ing software, 
training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate with 
a large corporat ion, ways of avoiding personal liabi l ity, techniques for obtaining free computer time 
and hints on how to run a free-lance software business while holding a full-time job. 
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ESSEX PU BLISHING CO. Dept. 2 � Ill 285 Bloomfield Avenue • Caldwell ,  N.J. 07006 L=..J 
Order books by number. Send check, money order (U.S.$), VISA or Master Charge If. 
Publisher pays 4th c lass shipping. For Ai r  Mai l  shipping add $2.50 per book in USA and 
Canada, $5.00 in Europe, $8.00 elsewhere. N .J. residents add 5 %  sales tax. 
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In common parlance, the term "tra
jectory" is assumed to be referenced 
to the line of sight. This takes into ac
count the offset and angular dif
ference between the line of sight and 
the bore. As the crosswind effect 
usually has little or no component af
fecting the path of the bullet in the 
vertical plane, it can be treated 
separately. The combination of the 
motions of the bullet in the vertical 
and horizontal planes intersecting at 
the datum line fully describes its per
formance along the datum. 

If a rifle could be fired on the Earth 
surrounded by a vacuum, the bullet 
would begin to fall, and over a time, 
the distance it falls would exactly 
equal one-half the gravitational con
stant times the square of the time of 
flight. The effect of the atmosphere is 
to restrict the fall of a bullet. This 
does not imply that shooting through 
an atmosphere gives better perfor
mance than shooting in a vacuum, 
because, though the bullet drops less 
for a given time of flight, it takes 
longer to reach a given range, and 
thus the total drop for a given range is 
greater. A bullet fired in a vacuum 
would retain its muzzle velocity, as 
the absence of air implies an absence 
of anything to impede its progress. 

The British Text book of Small 
Arms, 1929, likens the effect of the air 
to a simulation of a gravitational con
stant that decreases with range. 
Thereby the vacuum equation may be 
used, but using a different constant-
{ instead of g. This is approximated 
by the equation f = g - 0 . 429g 
(M - W) I M, where W equals the ve
locity at the given range, and M 
equals the velocity the bullet would 
have at the same range had it been 
fired in a vacuum; for all ranges M 
would be equal to the muzzle veloc
ity. This equation is only a correla
tion with the facts and is not meant to 
actually explain the mechanism of 
bullet drop under the influence of air. 
But it is acceptably accurate down to 
veloci ties where W> M/3 (see 
reference 1) .  

To determine an actual trajectory, 
the curve of the bullet path versus 
range is tilted up just enough so that 
the curve crosses a horizontal line 
(from the muzzle) at the given range 
where the gun is to shoot on target. 
This is effectively accomplished for 
small angles of elevation by subtract
ing from the drop, at the range, an 
amount proportional to the product 
of the bullet drop at the targeted 



range times the ratio of any range to 
the targeted range ( o = d - Dr I R 
where o = modified ordinate relative 
to the horizontal, d = drop at any 
range, D = drop at targeted range, 
r= any range, R = targeted range). A 
table of discrepancies between the 
path of the bullet and the horizontal 
is modified for the difference between 
the angle of the line of sight and the 
horizontal (crossing at the targeted 
range) . Thus O = o - h(R - r) / R ,  
where 0 = the ordinate from the line 
of sight, and h = the separation of 
sight and bore; h usually varies from 
0 .75 to 2 inches. 

For any given target range, the 
maximum height reached by the bul
let above the horizontal while travel
ing to that range is H = 48T2 inches. 
Maximum height and midrange tra
jectory are nearly identical over the 
limits of practical shooting distances. 

Crosswind 
Though the effect of air resistance 

on bullet drop is somewhat odd, the 
effect of a crosswind is downright 
confusing.  One would think that a 
bullet in a crosswind might do one of 
three things: it might quickly begin 
drifting with the wind if it were light 
relative to its lengthwise sectioned 
area, or it might resist the wind 
tenaciously if it were massive relative 
to this area, or, most likely, it should 
do a little of both; drifting to the ex
tent that it is light and resisting to the 
extent that it is massive. In any case 
its crosspath acceleration should ap
pear to be smooth as its sideways 
speed approaches that of the wind. 

In truth, though, a bullet will drift 
an amount equal to the product of the 
component of the wind perpendicular 
to the axis of the bullet multiplied by 
the difference between the time the 
bullet takes to reach any range and 
the time it would take to reach that 
range were it fired in a vacuum. This 
time of travel in a vacuum equals the 
range divided by the muzzle velocity. 
It is hard to believe that both a slow
moving bullet and a fast-moving 
bullet (ie: bullets moving slower or 
faster than the speed of sound) drift 
less for the same ranges than bullets 
moving more nearly at the speed of 
sound, even though the fast-moving 
bullet gets to the target sooner and 
the slow-moving bullet gets there 
later. A bullet fired at a speed faster 
than the speed of sound at first ac
celerates sideways moderately, then 
accelerates considerably in drift while 
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C/PM® 
o r  

ARTI FICIAL 

I NTELLI G EN CE 
For Your 

S-1 00 SYSTE M  
"SHIV A®" 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 SHIV A® requires 
surprisingly little R.A.M. area, and is conversational!!! SHIV A's® English-like 
input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIV A® gives you the freedom to expand indefinitely . . .  with tremendous 
hardware and software choice: SHIV A® 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!! 
SHIV A® is compatible with C/PM® and C/DOS® for easy implementation and near 
universal software support!!! SHIV A® is available for 8080, 8085, MC6800, 6502, and 
Z8M-based systems. 
Versions are in development for ZILOG Z8000h 1 6-BIT, INTEL 8086® and INTEL 
8800� 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 UNIX®, C, LISP, PL/I, APL, and RT-ll®. 
And needless to say, SHIV A® is very fast . . . . .  . 
SHIV A® . . . .  $350 --- Available on 8" I.B.M. Soft-Sectored Disks and 5" C/DOS® 

(Cromemco) Diskettes. Includes complete Documentation . . .  
M.C. & Visa orders accepted 

· 
"SHIV A • ." ""VIRTUAL-PERSONALITY •·." and ""OMEGA RESEARCH •  '" are trademarks of OMEGA RESEARCH. 

"RT- 1 1 " "  is a trademark of DIGITAL EQUIPMENT CORPORATION. 
"UNIX•""  is a trademark of BELL LABORATORIES 
"CP/M • "  is a trademark of DIGITAL RESEARCH OF CAUFORNIA 
"CIDOS • "  is a trademark o f C ROMEMCO. Inc. 
"Z·BO• •• and "Z·8000" are trademarks of ZILOG. Inc. 
"INTEL• ·· is a trademark of INTEL CORPORATION 

No shipments prior to return of signed software -EGft REI!III!•INUI license agreement. For detailed information�n ii&HIRIH 
"SHIV A®," send $ 1 .00 postage and handling to: 2 P.O. Box 479 

� Linden, Ca. 95236 • � (209) 334-.6666 

CALIFORNIA RESIDENTS ADD 6% SALES TAX 
9am to 5 pm M on.-Fri .  

Relocatable Object Modu les .  
Reduced Compi le Time .  AN D MORE ! 

Meet our  new, improved Pasca i!Z!M The true Z-80 
compi ler that's 5-10 times faster than P-code, and 
prod uces ROMable re-entrant code for true m u lt i -task ing  
capab i l i ty. 

Our new compi ler adds f�atures l i ke var iant rec
ords, str i ngs and random access. A l so i nc l uded are an 
i m proved macro-assembler  that generates Microsoft
compat ible re locatable object mod u les; a l i nker/loader 
and sou rce on the fu l l  l i brary. A l l  s ix programs on  a 
C P/M®-compat i b le d isk , $ 3 9 5 .  (Other formats and OEM 
l icenses ava i lab le . )  For more i nfo rmation ,  ca l l o r  wr ite . 
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FOR QUALITY . . .  
RUN WITH HAYDEN 
New! DR. DOBB'S 

JOURNAL OF COMPUTER 

CALISTHENICS & 

ORTHODONTIA Vols. 1 ,  2 & 3 
(The People's Computer Company 
Series) Vol. 1 reflects the changes that 
took place in personal computing in 1 976. 
Vol. 2 ( 1 977) chronicles the emergence of 
the small  computer as a useful tool. Vol. 3 
( 1 978) looks at the growing interest in 
programming languages, along with 
articles on specialized applications and 
utilities. Vol. 1, #5475·0; Vol. 2, 
#5484-X; Vol. 3, #5490-4; each $18.95 

New! BASIC COMPUTER 

PROGRAMS IN SCIENCE AND 

ENGINEERING (Gilder) 
1 1 4 ready-to-run BASIC programs for 
the hobbyist and engineer. Programs 
include designing filters, attenuators. 
matching networks, and histogram 
programs. Other programs do standard 
dev1ation averages, means. and much 
more. #0761-2, $8.95 

New! PROGRAMMABLE 

POCK ET CALCULATORS 
( Mul lish & Kochan) An examination 
of scientific calculators pointing out 
special features, architecture, and 
programming techniques. Calculators 
covered are the: Novus Mathematician 
P R .  S inclair Scientific Programmable. 
HP-25,  H P-55, H P-67. and more. 
#51 75-1 , $8.95 

Or 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 or handling . 
'From Missouri. ca ll ( 1 -800-892-7655. ext. 302) 

Hayden Book Company, Inc. 
50 Essex Street. Rochelle Park. NJ 07662 
Price subject to change without notice. 

278 September 1980 © BYTE Publications Inc 

Listing 2: This is a sample run of BALISTIC producing a calculation of bullet 
parameters. Note that the Sierra Handbook (reference 2) also gives the ballistic coeffi
cient as 0.285. Compare the velocities for standard conditions. 

RANGE 0 

VELOC I T Y  3 8 0 0  

READY 

RUN50 

* 

1 0 0  

3405 

200 

3 0 4 5  

3 0 0  

2 7 1 3  

CALCULATE BALL I S T I C  COEFF I C I ENT < YES/NO > ?  YES 

I NG A L L S  OR B R I T I S H  1909 TABLES? B R I T I S H  

W I ND SPEE D ! 8  M i l e s  P e r  H o u r  

C R O S S  W I N D  ANGLE ! 3 2  D e g r e e s  F r o m  B r o a d s i d e  

C A R T R I D G E ! . 22/250 

W E I G H T ! 55 G r a i n s  

C A L I BE R ! . 22 4  Inch 

NON STANDARD CON D I T I O NS < YES/NO > ?YES 
TEMPERATURE ! 6 8  D e g r e e s  Fah r e n h e i t  

PRESSURE ! 29 . 00 I n c h e s  M e rc u r �  

A L T I TUD E ! 2 1 50 F e e t  

M U Z Z L E  VELOC I TY ! 3800 F e e t  P e r  S e c o n d  

RANGE ! 40 0  Y a r d s  

F I NAL VELOC I T Y ! 2 4 6 0  F e e t  P e r  S e c o n d  

B A L L I S T I C  COEFF I C I ENT ! . 28 5  

FORM FACTOR : . 55 0  

? 

TO 500 DR 1 000 YARDS? 500 

M U Z Z L E  VELOC I T Y ! 3 8 0 0  F e e t  Per Second 
. 22/250 

4 0 0  

2 4 0 5  

5 0 0  

2 1 1 7  

5 5  G r a i n s  . 22 4  C a l i be r  

BALL I S T I C  COEFF I C I E N T !  • 2 8 5  F O R M  F A C TO R :  , 550 

Based o n  B R I T I S H  1 90 9  B a l l i s t i c  Tab l e s  

W I N D  8 . 0  M P H  FROM 32 . 0  D e g r e e s  C R O S S W I N D  1 0 . 0  F P S  

TEMPERATURE 5 9 . 0  D e g r e e s  F PRESSURE 2 9 . 53 I nc h e s  Hg A L T I TUDE 0 F e e t  

R A N G E  VELOC I T Y  ENERGY 

YARDS FT/SEC FT--LBS 

0 3800 1 76 3  

5 0  3 6 0 1  1 5 8 3  

1 0 0  3409 1 4 1 9  

1 50 3224 1 2 70 

200 3046 1 1 33 

250 2875 1 00 9  
300 2 7 1 0  8 9 7  

350 2552 795 

4 0 0  2399 703 

450 2250 6 1 8  

500 2 1 0 7 542 

S IGHT ON A T ! 200 Y a r d s  

R A N G E  Y a rds 0 

MAX H E I G H T  

I N ,  

. o  
• 1 

. 3  

. a  
1 . 5  ., � .:.. o J  
3 . 8  

5 . 5  

7 . 6  

1 0 . 3  

1 3 . 6  

DROF' D R I F T  

I N .  I N .  

. o  . o  

. 3  . 1  

1 . 3  . .... 
3 , 0  1 ., 

5 . 5  2 . 2  

8 , 9  3 . 6  
1 3 . 4  5 . 3  

1 8 . 9  7 . 4  

2 5 . 8 9 . 9  

34 . 2  1 2 . 9  

44 . 2  1 6 . 4  

S I G H T  H E I G HT ! 1 . 5  I n c h e s  

50 100 150 200 

TIME 

SEC . 

. oo o  

. 04 1  

. 08 3  

. 1 2 9  

. 1 7 6  

. 22 7  

. 2 8 1  

. 33 8  

. 39 9  

. 46 3  

. 532 

250 300 350 400 

TRAJECTORY I n .  - 1 . 5  - . 1  • 7 . 8  - . 0  - 1 . 7  -4 . 4  - 8 . 2  - 1 3 . 3  

? A  

TEMPERATURE ! 68 D e g r e e s  Fah r e n h e i t  

PRESSURE ! 29 . 00 I n c h e s  M e r c u r �  

A L T I TUDE ! 2 1 50 F e e t  

MOD I F I E D  C . 300 

T O  5 0 0  O R  1 0 00 YARDS? 500 
MUZZLE VELOC I T Y ! 3800 F e e t  Per Second 

. 22/250 5 5  G J· a i n s  . 22 4  C a l i b e r  

BALL I S T I C  COEFF I C I E N T !  . 30 0  FORM F A C T O R : . 52 2  

B a s e d  on B R I T I SH 1 90 9  B a l l i s t i c  Tab l e s 

W I ND 8 . 0  MPH FROM 32 . 0  D e g r e e s  C R O S S W I N D  1 0 . 0  F P S  

TEMPERATURE 6 8 , 0  D e g r e e s  F PRESSURE 2 9 . 00 I n c h e s  Hg A L T I TUDE 2 1 50 F e e t  

R A N G E  VELO C I T Y  E N E R G Y  MAX H E I G H T  DROP D R I F T  

Y A R D S  FT/SEC F T - L B S  I N .  I N .  I N .  

0 3800 1 76 3  . o  . o  . o  
50 36 1 1  1 5 9 2  • 1 . 3  . 1  

1 00 3428 1435 • 3 1 . 3  . .... 
1 5 0  3252 1 2 9 1  • 8 3 . 0  1 . 2  

200 3082 1 1 60 1 . 5  .... . .... 2 . 1  

250 2 9 1 8  1 0 3 9  2 . 4  8 . 8  3 . 4  

300 2760 930 3 . 7  1 3 . 2  5 . 0  

350 2607 830 5 . 4  1 8 . 7  6 . 9  

4 0 0  2460 7 3 9  7 . 4  25 . 4  9 . 3  

450 2 3 1 7  656 1 0 . 0  33 . 5  1 2 . 1 

500 2 1 7 8  579 1 3 . 1  4 3 . 2  1 5 . 3  

S I GHT ON AT ! 20 0  Y a r d s  S I GHT H E I GH T :  1 .  5 I n c h e s  

RANGE Y a r d s  0 50 1 0 0  1 5 0  200 

T I M E  

SEC . 

. oo o  

. 0 4 0  

. 0 8 3  

. 1 2 8  

. 1 7 5  ., ., �  o .:.. .:.. ...J 

. 27 8  

. 33 4  

. 39 3  

. 4 56 

. 523 

250 3 0 0  3 5 0  4 0 0  

TRAJECTORY I n .  - 1 . 5  - . 1  . 7  . 8  . o  - 1 . 6  -4 . 3  - 8 . 0  - 1 2 . 9  

? T  



transiting the speed of sound (slowing 
down in its motion toward the 
target), and then settles back to drift
ing at small incremental velocities 
from there on. 

The logic behind the observations 
is that the amount of deceleration af
fecting a bullet traveling close to the 
speed of sound is large (as a measure) 
due to turbulence. At both higher and 
lower speeds, the combined effects of 
base drag, skin friction, and nose 
drag are changing less over a given 
range, and so the bullet travels this 
distance nearer to the time it would 
take were it able to maintain its initial 
velocity. Were the bullet able to ar
rive at a given range it.l the time it 
would take if it could maintain its 
muzzle velocity, this would imply an 
absence of air resistance, an absence 
of wind, and thus no drift. This sup
ports the dependence on the time dif
ference . 

Also affecting the horizontal path 
of a bullet is a gyroscopic effect caus
ing the bullet to point away from its 
initial line of flight .  As the bullet falls, 
additional air resistance appears on 
the botto� of the bullet .  This leads to 
asymmetrical torques around the 
center of mass which cause the bullet 
to attempt to tilt around a horizontal 
lateral axis, but because the bullet is 
spinning, the gyroscopic effect resists 
the turning moment and redirects it 
by 90°, thus causing the bullet to yaw 
and veer away from the line of the 
bore. The effect is minor and only 
amounts to 6 .7  inches at 1000 yards 
for a 150-grain, full-jacket 30-Q6 
bullet. 

The Program 
BALISTIC, listing 1, is written in 

North Star BASIC for use on a North 
Star Horizon computer and may need 
modification for use with other 
BASICs. An exclamation point ( I )  is 
North Star BASIC shorthand for 
PRINT. The backslash ( \ ) is the 
multiple-statement-per-line separa� 
tor; commas separate print items. 
Line 60 of the program sends the 
clear-screen command for a Soroc 
IQ-120 terminal, an Escape-asterisk 
(ESC-*)  sequence. Lines 1540 and 
1550 modify the North Star BASIC 
disk operating system output routine 
so as to reconfigure output to either 
the standard serial port (terminal) or 
secondary serial port (printer), and 
thus doing away with the need for 
device designation parameters in all 
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We are experiencing telephone difficulties, please keep trying. 

MAIL ORDER ONLY 

QUALITY • DELIVERY • SERVICE 
60 E. 42nd St. Suite 411 New York, NY 10017 

ATARI 
400 - $495 
800 . $788 

PAPER TIGER 
440G - $880 

APF 
IM1 · $495 

1M2 · $988 

� l.za• 
TEXAS 
INSTRUMENTS 
99/4 . $995 

(212) 986-7690 

NEC 
SPINWRITER 
5510 - $2795 
5520 - $2990 

APPLE 
16K · $ 959 
48K · $1059 

SUPERBRAIN* 
*32K · $2495 

64K - $2695 
64KQD · $3395 

*32K add-in memory 
only $10 with purchase 

*XEROX 

1740 RO · $2619 
1740 SR - $2995 
1750 RO · $2795 
1750 KSR · $3170 
1730 - $2195 

MAIL ORDER ONLY ������i5cf�E��q PHONE (212) 986-7690 
Send Certlned Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shlpeing and insu!ance charges except items marked with asterisk. Micro Computer Discount Co 
VISA, MasterCharge add 5%- N.Y.S. Residents add appropriate sales tax. 60 E. 42nd St., Suite 411, New York, N.Y. 10017 

September 1980 © BYTE Publications Inc 279 



PRINT statements. Lines 1540 and 
1550 should be replaced with ap
propriate routines or just RETURNs 
on all computers where such execu
tion might catise havoc. BALISTIC 
runs in 5300 bytes, but can be 
shortened by deleting spaces and 
remarks, and by merging statements 
onto fewer lines. BALISTIC may also 
be shortened by excising the routine 
for the constants of one or the other 
ballistic tables. 

Operation 
The program is self-prompting for 

the most part, as shown in listing 2. It 
operates in two major modes: 
simulating bullet performance based 
on parametric input or calcuhtting 
normalized ballistic parameters based 
on experimental data (after which it 
returns to the simulation mode).  
Units are English, and terminology is 
characteristic of the shooting sports 
(7000 grains per pound) . Pertinent in
formation is repetitively printed so 
that it is not lost in the shuffle. A 
suitably placed GOTO statement 
bypassing these lines saves paper 
when you are compiling records such . 
as handloading information. 

When the computer prompts for 
the caliber, the bore diameter plus the 
depth of one groove is expected: the 
diameter of the bullet is a suitable 
alternate. If the ballistic coefficient, 
C, is not known, but the form factor, 
i, is known, entering 0 for C allows 
the computer to prompt for i. When 
the computer prompts for the max
imum range to which to calculate, 
any range may be entered, not just 
500 or 1000 yards. But when the pro
gram asks for the "SIGHT ON 
RANGE, " a range listed in the table 
must be used (other than 0). The 
question mark following the trajec
tory table prompts for an "A", "P", 
''T", 'W", or a carriage return-for 
new atmospheric data, printer or ter
minal output, new wind data, or 
reiterate. 

Conclusions 
I hope all the major factors that af

fect bullet performance have been in
cluded, so that accurate results are 
possible. The greatest, though un
quantized, limitation is that the bal
listic coefficient changes with velocity 
for projectiles differing from 1 in 
form factor. The farther from stan-

Programming? 
A Best Seller That 
Speak� for Itself 
. , , •=--v · li j  � ... . ! · 1 · 11 ' • • � -··--j ' '· ' 

THE ART OF COMPUTER PROGRAMMING 
By Donald E. Kl)uth 

Praised by many critics as the best books · in their field. The Art of Com
puter Programming, Volumes I, II and I l l , are part of a projected seven 
volume omnibus survey of computer science now being completed by 
Donald E. Knuth. 

· 
A hypothetical assembly language called M I X  has been developed by 

the author to i l l ustrate programming examples throughout the series . M I X  
i s  easily convertible t o  other assembly languages . Prof. Knuth writes with 
style and wit (among many memorable quotes is one from McCal l ' s  
Cookbook ) '  Th i s  classic work belongs on the  reference shelf o f  everyone 
seriously interested in  computer science. 
Please Check: 
DVOLUM E I ,  FUNDAMENTAL ALGORITH M S  
6348p .  Hardcover #007-090 
DV LU M E  I I ,  S E M I N U M ERICAL ALGORITH M S  
624p p .  Hardcover #008-090 

$23 .50 

$23 . 50 

BITS, Inc. 
Books to erose the 
impossible 
P. O. Box 482 
Peterborough, N.H. 
03458 

Postage and handling 
$1.75 per book 

Please check: 
D VISA D MosterChorge 
D Check or money order 
Calf 24 hours a day: 
800-258-54 7 7  

DVOLU M E  I l l ,  SEARCHING AND SORTING 
722pp. Hardcover #009-090 

N . H .  Residents 
$23 .50 9 2 4-3355  
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dard this deviation, the less accurate- . 
ly will the calculated results match 
the real bullet performance, since the 
standard projectile will be less of a 
model for the actual bullet. Even so, 
the calculations tend to match actual 
performance within 1% for velocity 
and 2 %  for bullet path out to 500 
yards or more, and compare nicely 
with published cartridge manufac
turers' information and reloading 
guide data. Do not expect especially 
accurate results for blunt-nosed 
bullets or slow-moving boattails, 
though. But the accuracy is probably 
consistent with random variations in 
the actual physical conditions such as 
spatial variations in wind speed and 
direction, air temperature and 
humidity, bullet imperfections and 
variations in weights, etc. Reduction 
of published data might indicate a 
mathematical relationship between 
bullet geometry and the way the 
ballistic coefficient changes with ve
locity, and thus the equations in the 
program might be modified for more 
universal simulations. 

See the references for other sources 
a n d  a d d i t i o n a l  i n f o rm a t i o n . 
Hatcher's Notebook is extremely in
teresting reading on a variety of 
shooting subjects. Other reloading 
guides are also valuable. 

So go ahead, load BALISTIC, and 
take your computer to the range. • 
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SPECTACU LAR 
I ntroductory Offers 

BASF "FLEXYDISK" 
Superior quality 
data storage medium, 
certilied and 
guaranteed 100% 
error free. 

SFD CASSEnES 
"Super Ferro Dynamic" 
Using the Jinesl 
Agfa PE 611 1ape 
in a professional 
quality housing. 

LIBRARY CASE 
3 ring storage album. 
Protects your valuable 
programs on disks or 
cassettes. Fully 
enclosed and 
protected on all sides 
similar to Kas-sette 
storage box. 

PMC Power Consoles 
UL listed. 15  Amp 
circuit breaker. 
3 prong outlets. 
Main AC switch and 
indiCator lamp. 
Optional surge 
suppression and RFI 
filtration. 

51'4' Diskettes * 10 @ $24.00 .... . t- . 8" Disks * 10 @ $24.00 Iii Vinyl storage pages · · 
8" or 5'1<'' 10 @ $ 5.00 - ' · . 
Write Jor quantity discounts. · 

"Single Sided I Single Density 

C-10 Cassette 
Sonic welded 

housing 10 @ $7.00 
5 Screw housing 10 @ $8.00 
Cassette al�um page $1.89 
Write for quantity discounts 

library 3 ring binder $6.50 
51'•" Mini Kas-sette/10 $2.49 
8" Kas-sette/10 $2.99 
Write for quantity discounts 

I - 5 outlets, each with own AC 
switch and indicator lamp. $43.50 
#10 - Same as above, but with AC 
fine surge suppression. $69.50 
#23 - Same features as #10 but with 
3 individually filtered (RFI) outlets, 
and shielded AC cord. $145.00 
Other models starting @ $28.50 

A B M PRODUCTS 631 "�" SL 
. San D1ego, 

CA 92101 

VISA o MASTERCHARGE o MONEY ORDER o 
CERTIFIED CHECKS o FOR PERSON�L CHECKS 
ALLOW 2 WEEKS o C.O.D. REQUIRES A 10% 
DEPOSIT o CAL. RES. ADD 6% SALES TAX o 
$2.00 SHIPPING AND HANDLING PER ORDER o 

(714) 235-6602 MIN. ORDER o SATISFACTION 
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September, October Super Special 
Apple I I 1 6K $950.00 reg. 1195.00 

INTEGRAL DATA Centronics 737 $895 
SYSTEMS 

Hfgh Quality Dol Malrix reg. 995.00 

Apple Si lentype $535 
440G:  Paper Tiger $950 Includes i nlerJace and reg. 595.00 

wilh Graphics; reg. S1095 graphic capabil ilies 

2K Buffer 

$1 099 
Apple Parallel I nt. $160 

460 : Word reg. 51 80 
Processing Qualily reg. 1295 pie Serial Int. $175 

460G: IDS 460 w/Graphics $1 1 99 
reg. 5195 

Centronics Parallel I nt. $1 85 
reg. 1395 reg. 5225 

DOUBLE V IS ION $295 . 00 1 6K RAMS for DISK II 
with controller $525.00 APPLE II $59 without controller $445.00 TRS-80 

MICRO_MODEM $325. 0 0  
PASCAL $425. 00 
LEEDEX MONITOR $ 1 40.00 VERBATIM 
KG-1 2C $275 . 00 DISKS $27 Green Phosphor 1 0  for 12" Screen w/Giare Cover 

18 MHz bandwidth 

1 The Computer Stop 
1 6919 Hawthorne Blvd. 

Lawndale, CA 90260 MON. • SAT. 

(213) 371-4010 10·6 

FANTASTIC MAIL�ORDER DISCOU�TS ! ! ! 
=ttliappla.,computar 

1 6K ,. �959 • ADD 2% IF USING CREDIT CARD ONLY ON APPLE COMPUTERS '------------- APPLEliOR APPLE II PLUS 

APPLE I I  32K s1 040• * 
APPLE II 48Ks1 1 00 

APPLE U ACCESSORIES 
CORVUS 10 MEGABYTE DISK DRIVE . . •  $4650 
PASCAL LANGUAGE SYSTEM. . • 445 
GRAPHICS INPUT TABLET • • • . . . . . . • • • . • .  675 
DISK II with CONTROLLER CARD • • • • • . . . .  495 
DISK II without controller • • . • . . . • • . . . . . 440 
APPLE SOFT II FIRMWARE CARD • • . . • • . .  155 
INTEGER FIRMWARE CARD • . • . . . . . • . . • • •  1 5 5  
PARALLEL INTERFACE CARD . . . . . . . . • . . .  1 5 5  
SERIAL INTERFACE CARD. 160 
COMMUNICATIONS CARD . . . . . . . . . . . . . . .  190 
SUP·R·MOD RF TV MODULATOR . . • • • • • . . . .  25 
SUP·R·TERM 80 col. CARD • • • . • • . • • . . . . • .  349 
DAN PAYMAR lowercase kit. . . . . . . .  • • 45 
SVA 8" DISK CONTROLLER CARD . • . • . 349 
CCS ARITHMETIC PROCESSOR CARD • • . .  349 
CLOCK/CALENDAR CARD . 239 
INTROL X·1 0 SYSTEM . . . . . .  . • .  239 

SUPER TALKER SPEECH SYNTHISIZER . . .  259 
ROMPLUS CARD w/ KEYBD. Fl TR . 179 
HEURISTICS SPEECHLINK 2000 . 225 
DC HAYES MICROMODEM II . . . . . . . . . . . . .  335 
ALF MUSIC SYNTHISIZER 245 
SSM A10 CARD (KIT) . . .  . .  . . . . . .  129 
SSM A 1 0  CARD (ASSEMBLED). . 170 
NOVATION CAT MODE M . . . . . . . . . . . . . . .  159 
CCS GPIB IEEE INTERFACE . . . . . . . . . . . . .  269 
MICROSOFT Z·80 SOFT CARD w/CP/M 349 
MICROWORKS DS-65 DIGISECTOR . . . . . . .  349 
ROMWt\ITER . . . . . . . . . . . . . . . . .  . . . . . . . . .  159 
SYMTEC LIGHT PEN CARD. . . . .  229 
CCS PROGRAMMABLE TIMER MODULE . . .  159 
CENTRONICS PRINTER INT. CARD • . • • • • .  190 
SLIENTYPE PAINTER w/INT. CARD. . . . • .  529 

SOFTWARE 
PASCAL LANGUAGE SYSTEM . • • . . . . . . .  $445 
FORTRAN LANGUAGE PACKAGE • • . . . . . .  1 7 5  
THE CONTROLLER GEN. BUS. SYSTEM . . .  529 
THE CASHIER RETAIL MGT. & I NV .. . . . . . . 209 
APPLEPOST MAILING LIST SYSTEM • • . . . . 45 

APPLEWRITER WOAD PROCESSOR . , 69 
VISI·CALC • • . . . . . . . . . . . . . . . . . . . . . . . . . •  125 
SAAGON II on Disk . . . . . .  . . . .  35 
SUPER INVADER On DISK . • . .  25 

WE WILL GLADLY PERFORM WARRANTY REPAIR ON All APPLE COMPUTER PRODUCTS. 

MONITORS 
LEEDEX VIDEO 100 

12" BLACK & WHITE MONITOR 
•VIDEO BANDWIDTH 1 2 MHz±3db 
•COMPOSITE V IDEO INPUT $139 SO ROC IQ 120 $739 

SOROC IQ 140 $1295 

SANYO 9" 8/W Moni!Of $169 • SANYO 15" B/W Monitor $259 • ZENITH 13" Color Monitor $429 
�RINTIRS 

PAPER TIGE I� ITS 440 .'ifiQ{i!l11:li.c.s. . $1 050 
TAENDCOM T-200 . . . . . . . . . . . 559 
CENTRONICS 737 . . 850 
CENTRONICS 700·9 . 1 1 49 
ANAOEX OP-8000 OR AP. . . . . . . . . . . .  850 
MPI 88·T 7 2 5  

NEC SPIN WAITER . 
AXIOM EX·SO 1 
AXIOM EX-820 . 
COMPAINT 91 2S . .  
COMPAINT 9 1  2P 
TRENOCOM T ·1 00 

. 2695 
495 
750 
599 

. .  559 

. .  349 

THE AMAZ/NG RER·- 1 6K 
The SORCERER 1S B Z80 CPU based mieto·computer 10teroally e�pandable 

to ·18K 4K ROM resident mon.tot 110 connector lot S· I OO e�pans1on. 
P&allel and sorial lnte•lace Du<ll cassette 110 GraphiC •esolulion ol 240 x 
5 1  2. JO hnes ot 64 cha•acte•s. a x a dot matn� Full ASCII se1 tuope• 

and lowe• case). plus stand31d g•aphlc symbols User may dehne up to 

ev� $ 99 5  
l3iJ '  illliliill! !. 128 chamctcrs Keyooard os 6J·key dat::� process1ng type. ctus a 1 6  

keynumenc1nPuiP1ld 5-100 EXPANSION UNIT • •  , , , , • , . , , • •  , , • , , . . . • . . . . . .  5399 
WORD PROCESSOR PAC . . • • • . . . . . . . . • . • •  , • , , 199 

DEVELOPMENT PAC . . . . . . . . . . . • . . . . . . . . . , . . • . •  , , • • . • . • • 99 
WE AlSO SEll "'OUAlllY SO�TW.IIf"" '011 SOIICER£11 AT \�\\ OF� liST. 

22K 1, 145.00 41K 1,295.00 

)ll 
ATARI' 

O)OJOJ 
• TO ORDER • 

ATARt tOOCOMPUTER . . . . . . . . . . $449 
AUIII IZOPRUHEII . . .  . . .  419 
ATAIIIIIO DLSilORIY£ . . • . . . . . . •  579 
ATAfii UO PIIOGRAli UtoROER • • . .  69 
ATARI IU RAM MODUlE . . . . . . . . . 149 
ATARI U RAM MODUU . 99 
AIARI SASttROM . . . . . . . . . . . . .  (5 
ASSEMBL[RI[OITOR . . . . . . . . . . . . •  45 • High •esolu11on COLOR GmpltiCS 
• 1  OK Baste in ROM 
•aK user RAM expandable lo 48K 
•57 key lu11 strokekeyboord 

Phone orders invited. using credit cards. Or send cashiers 
check or money order that draws on a U.S. bank. Please add 
3% ($5.00 Minimum) for handling, shipping (air service) and 
insurance. or equipment will be shipped freight collect. 
California residents add 6% sales tax. All equipment is in 
factory cartons with the manufacturers warranty. Eauipment 
is subject to price change and availability without notice. 

BASKETBAll • . . . • . . • . • . • . . . . . .  30 
VIDEDUSEt. . . . . . . . . • . . • . • .  10 

.SU�ER BRUKOUI . • . . • . . . . . .  30 
MUSIC COMPOSEII . . . . . . . . . . . . .  45 
toMPUIUCH£55 . . . . . . . • .  30 
lOHC TAtTOE . . . . . . .  10 
STARRAIDfRS . . • . . . . • . . . • . . • . 45 
HRSDNALrtHANCE. . . . . . . . . . . • .  45 
•Buill·in RFTV modulator 

OMPUTER SPECIA[JIES 6363 EL CA.JON BLVD., SUITE 205, 
SAN DIEGO, CA. 921 1 5 • 17141 579·0330 
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An Interrupt-Driven Real-Time 
Clock for the TMS 9900 

One of the first things many com
puter enthusiasts feel the need for is a 
real-time clock for their personal 
computers. 

With many different methods 
available for the computer to main
tain the time of day, I decided that 
any real-time clock should have a 
reasonably low software overhead 
and simple hardware approach. 

Processor Overview 
One of the 16-bit microprocessors 

now readily available to computer 
users is the Texas Instruments TMS 
9900. 

The TMS 9900 is a 16-bit processor 
using a memory-to-memory architec
ture that allows multiple register files 
(known as workspaces) to reside in 
memory. A workspace is defined as 

1 .  Register 
2. Register Ind irect 
3. Register Ind irect 

with Auto· lncrement 
4. Direct (Symbolic) 
5. Indexed 
6. I mmediate 
7 .  Relative 

Thomas G Morris Jr 
861 St Mary Ave 

San Leandro CA 94577 

sixteen contiguous words of memory, 
addressable as registers RO thru R15 . 
This method increases programming 
flexibility and produces a faster 
interrupt-response time than other 
processors have; a context switch 
may be performed without the use of 
a stack. 

Registers 
The processor contains three hard
ware registers. They are: 

• program counter (PC) 
• status register (ST) 
• workspace pointer (WP) 

The program counter contains the 
address of the instruction foliowing 
the currently executing instruction. 

(MOV RO, R 1 )  
(MOV *RO,R1 ) 
(MOV *RO + , R 1 )  

(MOV RO, @ Label) 
(MOV RO, @ Labei(R 1 )) 
(LI RO, > FFFF) 
(J MP $ + 3) 

Table 1: The 7 main addressing modes of the Texas Instruments TMS 9900 16-bit 
processor, given with assembler- mnemonic representation. Additional address
ing modes can be simulated by subroutines called through extended-operation 
(XOP) instructions. 

282 September 1980 © BYrE Publications Inc 

The status register contains the cur
rent state of the processor (ie: flags 
and interrupts ) .  The workspace 
pointer register points to the first 
word of the current workspace . 

Addressing 
The TMS 9900 has both word and 

byte addressing capability. The byte
addressing mode is internal to the 
processor and references the leftmost 
byte of a workspace register. There 
are seven main addressing modes. 
These are given along with the 
assembler mnemonics in table 1 .  

Interrupts 
The TMS 9900 utilizes sixteen vec

tored interrupts. The interrupt vec
tors are contained in hexadecimal 
memory locations 00 thru 3C and 
consist of the interrupt workspace 
pointer and a pointer to the interrupt 
code. When an interrupt has been 

About the Author 
Thomas G Morris Jr works for General Elec

tric as a minicomputer systems software 
analyst. His personal computer is a Teclmico 
Super Starter system with 32 K bytes of pro
grammable memory, 2 K bytes of program
mable read-o11ly memory, and 2 K bytes of 
read-only memory containing a monitor and 
disk handle1·. Peripherals include an 8-inc/1 
floppy disk, paper tape reader, a Southwest 
Technical Products AC-30 cassette unit, and a 
Texas Instruments 733KSR terminal. 
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SORCERER SOFTWARE 
SYSTEM 2 by A1thi11d Swannell, loads mto the top of ava1lable RAM and becomes an mlegral part of the BASIC 

language. All commands are smgle keystroke. SYSTEM 2 IS Wlltten m zao and prOVIdes the followmg features: 
I .  SCREEN EDITOR. Use the ed•tor to mserl. replace. delete o r  rubout characters m your BASIC program. Watch the 

hne change on !he screen! Gone are !he days o f  lypmg '" a whole hne 10 change one character! 
2. FUNCTION KEYS. SYSTEM 2 allows 12 keys to be programmed IO represent one or more characters or up 10 

several hnes of text each! Aller a key•s programmed, by simply hltt1ng key. all the text •s sent to the processOI 
,u�l as 11 you typed 11 m on the keyboard! FunctiOn keys may be used m all modes of operat•on. 1ncludmg the 
ed1tot. lhrs leature rs handy !01 lengthy and!OI often used commands and may include multrple statements. 

3. RENUMBERING ROUTINE. Wrth a smgle keystroke your program rs renumbered. Starting hne number and 
mcrement may be changed. 

4. BASIC BUFFER PROTECTOR. SYSTEM 2 sends a tCR) when the BASIC BUFFER rs lull. Thrs prevents BASIC hom 
crashrng. 

5. PRINTER DRIVER. Srmply hrt CTRL P to drrect output to Centronrcs printer. 
6. RtvrVAL ROUTINE.. II NEW or CLOAO are typed. or RESET is hit by mrstake. your pfogram may be recovered. Thrs 

rs a salety dev1te. 
OTHER FEATURES 
- ·RUNSTOP stops execution until any other key is hit 
- CLEAR clears screen then sends a ICRI. Hrt CLEAR to start on 'new page' 
- CTRL characters such as ESC. LF and CLEAR don't return 7SN ERROR. 
- RUB doesn't reQutre the SHIFT key to be depressed. Thts Quickens edrtrng. 
- lntludes a Real Trme Random Number G enerator. 
- Returns automatrcally to BASIC alter TAPE CRC ERROR while CLOAOing. 
- Suppresses premature CALF. Normally. rl RUB rs used extensrvely whrle typrng rn a BASIC line, the cursor will 

drop down to !he next hne before reachmg the end ol the current lrne. SYSTEM 2 preveniS thrs. 
- SYSTEM 2 reQurres 2K ol memory and rs available tn 8. 16. 32 & 48K versrons. $35.50 

RS232 PRINTER DRIVER. ReQurres 250 bytes of memory and rs retocatable. Sortable for MONITOR. STANOARO 

BASIC. WORO PROCESSOR PAC & DEVElOPMENT PAC. Stores each character tn a buller then sends the whole lrne 
at once. whrch solves trmmg problems. $10.00 

COMBINED SYSTEM 2 & RS232 PRINTER DRIVER. SYSTEM 2 wrth the RS232 prrnter d11ver rnstead of Centronrcs 
prrnter drrver $40.00 

LUNA LANDER. Wrrtten rn Z80 and Baste and requrnng 1 6K. lUNA LANOER uses graphiCs to the lull. land you craft 
on the moon rn real \lme. Bu1 be carelul to land soflly. olherwrse you wrll see your LANDER crumple before your very 
eyes1 $15.00 

SYSTEM SOFTWARE 
1 Kent Street, Bicton, 6 1  57 Australia 

Program comes on cassette and includes lull documentation. Specify size of 
RAM. Prices in Australian Dollars. Add $2 !Of overseas airmail. 
SORCERER in trade mark of EXIDY INC. 

Circle 1 98 on inqu iry card. 

MRURO PRORC MP-250 PLOTTER 

w i i h  L20 P l o i  p o c k o g e  
w i i h  L20 & L3P p o c k o g e s  

$ 695 

$795 

$950 

MAURO PLOTTER - Us e s  1 1 "  by 8- 1 / 2 " o" any l e n g 1 h  p o p e " . 
R e s o l u 1 J o n  I s  200 s 1 e p s  p e r  I n c h . 0 . 005 " 1 r o c k l n g e r " " " · 
Ma u t" o  X-Y v e c t o t" s o f t ...., a r e  'W i t h  p e n  c o n t t" o f  l s  o v o J o b ! e  
f o r  8080/ £80 , 6502 , & 6800 m i c r o -p r o c e s s o r s .  Re q u i r e s 5 
b ! t s  of a p a r o l  i r. !  o u 't p u t p o 1· t . APPLE , TRS-80 , ond  RS232 
I n t e r f a c e s Ot'e a v n J ob ! c  as I / 0 Op t l o n s . 

LEFh"")RC SOf·.TWRRE - Su p p o 1· t s c om p i e � e  20 &. pe r r; p e r. t l v e p l o t l nq , l nc f u d l :l;:j RSC1 I and c m· v f! � e n n r- a t f u n .  F b o ! l o i..J ! e as 
r- e i a t ! v e I ! nk / ng f :t.� r- or l e s ( 1_50) f o r M : CR8 S8FI compa t l � I e  
s o : !  " a r e  P " o d u c 1  s ,  rmTRAN-!10 , COilOL· ·80 , CO)!? ! !..r:R BAS I C , 
a n d  t>-11CRO-·t30 ! n  CI'/ M  ::::m � a 1 ! !J J 11 f i l er; :..1 :1 n· ! J:!. · - 3�l 4C d ! s k s  :; r 3-· 1 / -t • : :CRT HSTf\1 !' u rr.1 r. t t .: :i d ! s k s . 

L2D -· �\-Y �; ! u t p a ::: k :; o c .  L:c n 1 n 1 :1s  u v u r- 20 c :--.""l. r- J o r; , 
l n d ud ! n g �rlLCC�P cor;; pnU !. d e  c a ! ! s  r.u ::: h ns PU.JT o r. ::  
l.J�lt:Rt: . 
L3P -· P c r s p e :: t l v e p f n �  p c: :: �: :J�e . Cont :1 l :1 s  n v c r  i O  
e n t l· / P. s .  Capa b l e  o f  �GOi·.-ll � �iG , f-'L.Y-i3YS , RN1 MRT I O,\; 
o n d  m u c h  m o r o . < So c  s e : f p o •· t r � 1 1  n L o v n ) .  

L�RPRC SE?V I C�S ( 9 1 6 ) 38 1 - 1 7 1 7  
82�5 MHJI TERRRNG1N I.JRY SRCR RMt:N� O Cf't 938:'6 iJERLER I NQU I R I t:S RRE 1:-N ITEIJ 

CP/t.r 1� " " • g l • � • " • <l t r a d •  .,,,.r., ., (  O l g / t <l l  � · • • u ,. c h ,  lr " ' ·  MlCROGOFT I •  u t ,. cl<l •  ., .,  .. r .  o r  Ml l::ROOIJI-1 , l l> c . C.'I':I 
a::t...COMP I• " t " Ci d •  ,. ., ,. r.,  <I f  C<> l / f D "" ' "  CD"'pu t • ,.  p ,. D IJ U c t o:. ,  J t> c .  

BUILD YOUR C O M PUTER B R E AD BOAR D S  
& I NTERFACES FASTER AND EASI ER 

'WITH NE'W VECTOR PLU G B ORDS 
EASY TO USE I  COST E F FECTI V E I  C LEAN HO L ES I  

461 0 Series - For STD
BUS-WW, solderable and 
un patterned models 

4608 Series - For I ntel/ 
National SBC/B LC 80-WW/ 
solderable, or unpatterned 

8804 Series - For S1 00 
5 models available 

4607 · For DEC LSI 1 1 / 
PDP8-1 1 ,  Heath H-1 1 

4609 For Apple I I , 
Super Kim, Pet Commo· 
dore with Expanda me m  

4350 - For T l  980 Com
puter 

J/eeliYl &fee7ionie Companlj INCORPORATED 
1 2460 Gladstone Ave., Sylmar, CA 91 342 (21 3) 365-9661 TWX (910)  496·1 539 

Available t h r ough D i st r i b utors o r  Factory Direct i f  n o t  avai lable local ly.  7480 1  
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Figure 1: Schematic diagram .of the circuit for the real-time clock, with enable, reset, 
and disable states shown. ICl (a 7490) is wired in a divide-by-6 configuration. 

detected, all lower-priority interrupts 
are inhibited until the current inter
rupt has been dismissed. The only ex
ception to this is the reset function 
(which has a priority level of 0) .  

When an interrupt has been de-
. tected, a context switch is performed 
by fetching the new workspace 
pointer and program counter values 
from the appropriate interrupt vector 
locations. During this same time 
period, the old workspace pointer, 
program counter and status registers 
are saved in the new workspace regis
ters R13, R14, and R15 respectively . 
When the interrupt has been dis
missed by the interrupt subroutine, 
the processor is returned to its 
preinterrupt state by issuing a return 
(RTWP) instruction . 

Input/Output 
The TMS 9900 employs a direct 

input/output (l/0) interface method 
which is designated the communica
tion register unit (CRU) .  The com
munication register unit provides for 
a maximum of 4096 bits of l/0 capa-
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bility. From 1 to 16 bits may be set or 
reset at a time; additionally, single 
bits may be tested for their value. 

Clock Hardware 
The heart of the clock assembly is a 

crystal-controlled, 60 Hz time-base 
generator sold by many electronic 
firms. The time-base generator pro
duces an accurate square wave with a 
50 % duty cycle, which is fed through 
IC3, a 7404 inverter (see figure 1 ) .  
This buffered signal is  then directed 
to IC1 (7490), which is set up as a 
divide-by-6 counter. The resulting 10 
Hz signal is then divided by IC2, pro
ducing the final 1 Hz frequency. 

The 10 Hz and 1 Hz frequencies are 
buffered by IC3 and made available 
for use as the minimum interrupt 
rate . One of the three rates is then 
directed to the clock input of IC4, 
which produces the necessary latched 
output .  IC4 (7474 dual-0 flip-flop) is 
needed to guarantee that an interrupt 
will not be missed, regardless of the 
level chosen. The exception: if a 
higher-priority interrupt monopolizes 

r - - - - - ,  
I 
I 2 

5 

3 

. I 

1 1 c3 I 
I 74 0 4  I 
L.: _ _ _ _ _  .J 

Number Type 

IC1 7490 
IC2 7490 
IC3 7404 
IC4 7474 

F R O M  6 0 H z  
G E N E R ATOR 

6 0 H z  OUT 

I H z  O U T  

1 0 H z  OUT 

FROM 
C O M MU N IC ATION 
R E G I ST ER 
U N I T  PORT 

Q LATC H E D  
O U T PUT TO 
I N T / I  

+ 5 V GND 

5 1 0 
5 1 0  

1 4 7 
1 4  7 

RDCLK  

Figure 2: Flowcharts of routines to operate 
interval timer. 

the processor for longer than the 
basic interrupt rate, the low-priority 
interrupt may suffer. 

Hardware Interface 
The clock interface to the computer 

consists of a simple 2-wire hookup. 
One wire from the communication 
register unit port is connected to pin 1 
of IC4, clear (CLR), via two sections 
of the 7404 inverter IC3. This connec
tion provides both the reset and the 
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FOR SERIOUS USERS 
OF 8080, 8085, OR Z80 COMPUTERS 

PRINTER WIZARD - Now add powerful capabilities 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 with a disk system. 
Adds optional automatic paging with numbers, adjustable 
margins on 4 sides, indented overflow lines. Occupies less 
than 2 Y, K .  

Documentation only 
EX80M 1 03 
EX80M 1 03D 

$ 4 5 . 00 
$ 7 . 50 

DISASSEM BLER - Disassemble machine code into stan
dard source language .  M odify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included) .  Disassembles a ny 8080, 8 0 8 5 ,  or Z80 code, in
cluding embedded data blocks and "trick" codes. 
Generates symbol and label tables. 

Documentation only 
EX80M2 1 7  
EX80M 2 1 7 D  

$ 7 5 .00 
$ 1 2 . 50 

ALL EXCOM products are fully supported and warranted indefinitely against 
original defects. Available on single or double density NORTHSTAR 5 % "  
diskettes, 300 or 1 200 baud cassettes (specify). Washington residents add 
5 . 3 %  tax. 

Ex c oM 
P . O .  Box 1 80 2  Bellevue,  Washington 9 8009 U . S . A .  

Telephone ( 2 0 6 )  6 4 1 - 6 5  7 7  

Circle 201 o n  inquiry card. 

DEC LSI-1 1 Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n• 
C[]rnpu1er Supp�•ers .. �n�. 
25 Chatham Rd. ,  Summit, N.J .  07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

I I I I I I I I I I I I IMHiiii'iliiil 
PRO F ESSIONAL HALF A MILLION TAX  RETURNS CAN'T B E  WRONG! 

(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 
FOR TR5-80* MODEL I OR II 

O u r  system, which prepared 500,000 1 979 returns, features the following:  

1 .  Ful l  i n te ract ive user contro l ,  in  tax-form language 
only, l i ne by l i n e. 

2. Screen d isp lay of f u l l  1 040 and a l l  schedu les, prior  

to  pr i nto ut . 
3. Change of a s i n g l e  amount  i tem automat i cal l y  

changes a n d  re-com putes e n t i re ret u rn .  

4 .  A l l  pr i n tou t  formats I RS and state app roved. 

5.  Stores Preparer's Ident i f icat i o n  for automatic pr int 
ing at bottom of page 2.  

6. Bu i l t- i n Val idat ion  Check tests e n t i re system. hard
ware and software. 

7. S pecial  Pr inter  Adjustment  ro u t i n es, L ine  Length ,  
e tc .  

8.  Select ion  o f  c l osed o r  open output  formats- for 
standard Form 1 040 o r  open name-box types. 

9. Software control of text position on page. Makes 
forms-a l ignment  s i m p le.  Perm i ts  use with non
adj ustable pr inters. 

10. F i l l s  in  p re- pr in ted Forms o r  you can use overlays. 
Your cho ice.  

1 1 .  Automat ica l ly  computes:  Tax - S D I  Overpay ment -
Wages Total from W-2's - Earned I ncome Cred i t  
- I ncome Averag i n g - Max imum/ M i n i m u m  Tax - Least 
Tax Method - Al l  Percentage o f  I ncome L im i tat ions 
A l l  F ixed L im itat i on s - many,  many more.  

1 2 .  F u J I · su pport t h ro u g h  the  tax season - n o  charge. 

1 3. l n ex.pens ive year ly u pd ates in accordance with tax
law changes.  

1 4. Modu lar construct io n - lets you o rder  on ly  the type 
and s ize system you need.  

PRICING STARTS AT $1 89.95 (1 040 & SC H E D U L E  A) 
25- Page Descri ptive Manual $7.50 (Refunded on Order) 

M in imum System Required: Model 1 ,  32K, 1 Disk Drive ·rRs-so is a trademark of Tandy Corp. 

Circle 202 on inqu iry card. 

CONTRACT SERVICES ASSOCIATES 
706 SOUTH EUCLID • ANAHEIM.  CA 92802 • TELEPHONE (71 4) 635·4055 

* * * * 20 Years of Service * * * * 
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APPLE H OR 
APPLE H PLUS 

Shipped direct to you ! ssggoo 
( Plus Shipp ing) 

We have orchard fresh Apple 
products ready to ship. Immed i
ate de l ive ry. Send cash or 
cash iers check for qu ick ship
ment . O rde rs wi th persona l 
ch ecks s h i p ped afte r ba n k 
clearance. 
1 6K U N ITS . . . . . .  $899 
32K U N ITS . . . . . .  $999 
48K U N ITS . . . . .  $ 1 099 
Apple Disk Drive $550 
Pasca l Language Card 

$450 
Above plus $20 shipping charge. 
I M PORTANT -No shipments made with
in the state of I l l inois. 

Enclosed $ _________ _ 

For _________ Via U . P.S .  

Sh ip  to: __________ _ 

Name __________ ___ 

Address 
;;-1 N;-::o-;:;P-;:;.0:-;. 8:;-:o�xe�s

-
-�St�re

-
et:-:Ac-:dd-:-r

-
es

-
s -=-on....,.ly-:-)-

Cizy ___________ __ 

I I I I I I L:tate Z ip  _ 1 
_ _ _ _ _ _  ... 
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disable signal to IC4. By momentarily 
bringing this line low, the current in
terrupt is dismissed, and further inter
rupts are enabled. However, if this 
line is held low, all clock interrupts 
are inhibited until pin 1 of IC4 is once 
again a logic 1. The other connection 
is made between pin 6 of IC4 (Q ) and 
one of the interrupt inputs of the 

GET A D D R E S S  OF 
W H E R E  T I M E I S  
K E PT ,  P L A C E  I N  
R O  I N C R E M E N T 
R E T U R N  A D D R E S S  

M O V E  VA L U E  
TO H O U R S , 
I N C R E M E N T  
A D D R E S S  RO 

M O V E  VA L U E  
T O  M I N U T E S ,  
I N C R E M E N T  
A D D R E S S  R O  

I N I T I A L I Z E  
R A T E  T I M E R ,  
E N A B L E  C LO C K  
I N T E R R U P T S  

N O  

N O  

NO 

computer, line 1 in this case. This line 
signals the processor that an interrupt 
has been requested by an external 
device, and is active low. 

Software 
The software necessary to drive the 

real-time clock is shown in listing 1 .  
To set the time of day and enable the 

r - - - -, , "' I C L E A R  1- - -<  1 
L _ _ _  ..J " ,  

Z E R O  H O U R S ,  
M I N U T E S ,  A N D  
S E C O N D S 

Figure 3: Flowchart of procedure that sets the clock. 
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I NTRO D U C I N G  

I I IIII rilfiiJ� IIII I I 
MULTIPLE APPLICATION PROCESS ING SYSTEMS 

MP/M™ USERS GROUP 
Dig iac Corporation ,  a major manufacturer and suppl ier 
of automated Educational Trai n ing  Systems, is  proud to 
announce the formation of MAPS, a National MP/M 
Users Group which wil l  provide al l  M P/M u sers with a 
veh ic le  to exploit M P/M's benefits. 

M P/M SUPPORT PRODUCTS 
Digiac is  sup portin g  M P/ M  with a series of exclus ive 
8 1 00 products: 

• Universal MP/M Support Module 

• MP/M X/OS Configurations for popular 
Disk Systems 

• MP!M Multlbank Memory Module 

• CT-80 Multi- Workstation System ��i���i�������'�:���i��� llnl�l·� ®1,,1: Commercial Products Div. 
D I GIAC CORPORATIO N  
175 Engineers Road 
Smithtown, New York 1 1 787 
Phone (51 6) 273-8600 C O R P O R A T I O N  
MP/M is a trademark of the Digital  Research Corporation 

Circle 204 on inqu iry card. 

D I G ITAL GROUP products are available t h rough AEON Elec
tronics i n  Denver, Colorado. We carry the complete l ine of 
cabinets, printers ( Spinwriter & B - P ri nters ) ,  Disks ( S hugart ) ,  
Si ngle & Double Density Controller Cards, Memory Cards, 
Z-80ACPU 2 . 5/6Mhz,  Commun ications Card ( fo r  terminals & 
Modems ) ,  and Peripheral Boards. Al l  items are from stoc k .  

Bare Communications Card Comm 4 Pee $65.00 
32k Static M e m .  Board/ Sockets, 

Decoding I C's 
1/0 Card/4 Port i n  & out 
Double Density Bare Card & Doc 
D . G .  Dress Main frame Cabinet/ metal only 
D . G .  Dress Cabinet/ metal p lus 

Electronic Hardware 
O . G .  Disk Cabinet / I n  Stock ! !  

Mem 320 
10-F 

B O D  
C B  

C B - C P U  
D S S C B-2 

�ON Manufacture of Digital G roup Computers 
1 855 S. Pearl Denver, Colorado 802 1 0  
Phone Orders 303-777-A E O N  

$85.00 
$50.00 
$95.00 
$85.00 

$ 1 85.00 
$ 1 65.00 

THE ONLY COMPLETE APPLICATION DEVELOPMENT SYSTEM 

• No Programming Experience Necessary 
• User Definable Records Up To ZK Bytes 
• Powerful Report Generating Capabilities 

DISKS AND MANUAL $295. 00 
MANUAL ALONE . . .  $ 40. 00 

• Built-in, Self-reorganizing ISAM File Structure 
• Interactive and Batch Information Processing 
• Packed Fields For Efficient Disk Utilization 
• System Completely Menu Driven 
• Fast Execution - All Programs in 8080/Z80 Machine Code 
• Easily Configured to Your CRT 
• Field Proven 
• Comprehensive Users Guide 
• Supplied On 2-8" CP/M * Compatible Disks 

Dealer Inquiries Invited 

Phone Orders Accepted 
" CP/M is a Trademark of Digital Research Corp. N.Y. Residents Add 7% Sales Tax 
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J-\ssOC lATES 
36 Pinewood Drive 

Commack, N.Y. 1 1 725 
(5 16) 543-6006 
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Make America smarter. 
Give to the college 

of your choice. 

D YES! I would like to know more about the Article Reprint 
Service. Please send me ful l  details on how I can order. 

0 Please include catalogue of available titles. 

Name ______ Title _____ _ 
1nstitution/Compa�y _________ _ 
Department ___________ _ 
A ddress•-------------

City _____ State _____ Zip __ 
Mail to: University Microfilms International 

Article Repri nt  Service 300 North Zeeb Road 
Ann Arbor, Michigan 48106 

L - - - - - - - - - - - - - - J  
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clock hardware, a call is made to the 
entry point STIM . This call instruc
tion is followed in memory by the 
address of the memory location 
where the time of day may be found. 
This address pointer is placed into 
register RO and the return address set 
by the first line of STIM code. The 
value to be used for hours is then 
compared to the maximum value 
allowed (eg : 24 for a 24-hour 
clock) .  The same sequence of events 
occurs for both the minutes and 
seconds values. If the number to be 
used is greater than the maximum 
allowed or is negative, no further 
testing is done. Instead, the clock is 
cleared, the hardware is enabled, and 
a return is made to the calling 
routine. The calling routine must then 
set the interrupt mask to allow inter
rupts at the chosen level. 

To obtain the time of day, a call to 
the GTIM routine is made . The call 
instruction is followed bv the address 
of the memory locatio� where the 
time will be stored. 

To access the interval timer, the 
entry points of STCLK and RDCLK 
are used. STCLK will reset the timer 
to 0, and RDCLK will place the cur
rent value of the interval timer into 

G E T  A D D R E S S  OF 
W H E R E TO S T O R E  

T I M E  I N C R E M E N T  

R E T U R N  A D D R E S S  

M O V E  H O U R S  

I N C R E M E N T  
A D D R E S S  R O  

Figure 4: Flowchart of routine that reads 
the clock. 

the caller's RO. 
When the clock hardware generates 

an interrupt, control is transferred to 

N O  

N O  

N O  

N O  

Figure 5: Flowchart of procedure for deal
ing with a clock interrupt. 



6 4 K  M E M O R Y  
F O R  T H E  

H E ATH K I T H 8 *  
C O M P U T E R  

Assembl ed 
$750 
615 
480 
345 

Kit 
$650 
525 
400 
275 

64K (56K) 
48K 
32K 
16K 

Memory Expansi on Kit 1 6K $ 1 25 

PC Board Only - With Documentation $ 50 

Phone for Free Brochure 714/830-2092 

*HEATHKIT and H8 are Registered Trademarks of the Heath Co. 

• 
� 

- T R I O  N Y X  
E L E C T R O N I C S  

BOX 5 1 3 1 -C, S A NTA ANA,  C A  
... 

9 2 7 0 4..,.j 
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DI S K  D R I V E  WOES? P R I NTE R I NT E RACTION? 

MEMORY L OSS? E R RAT I C  OPE RATION? 

DON'T BLAME T H E  SOFTWAR E !  

'"" '""' �� "'tJ IS0-2 
Power L i ne Spikes, Surges & Hash c ou l d  be the c u l p ri t !  
F loppies, p ri n ters, memory & processor often i n teract! 
Our u n i que I S O LATO R S  el i m i n ate equ ipmen t i n teraction 
A N D  curb dama ging Povver Line Spi kes, Surges and Hash . 
* ISO LATOR { IS0-1 A) 3 filter isol ated 3-prong sockets; 
integral Surge/Spike Suppression; 1 875 W Maximum l oad, 

1 KW load any socket . . . . . . . . . . . . . . . $56.95 
* I SOLATOR { IS0-2) 2 fi lter isolated 3-prong socket banks; 

{6 sockets tota l ) ;  integral Spike/Surge Suppression ; 
1 875 W Max l oad, 1 KW either bank . . . . . . . $56.95 

*SUPE R  ISOLATOR { IS0-3). similar to ISO- l A  
except double filtering & Suppression . . . . $85.95 

*ISOLATOR { I S0-4) . s imilar to ISO- l A  except 
unit has 6 individually fil tered sockets . . . . $96.95 

*I SOLATOR { IS0-5). si milar to IS0-2 except 
unit has 3 socket banks, 9 sockets total . . . $79.95 

*CIRC U IT BREAKER, any model {add-CB) Add $ 7.00 
*CKT B R K R/SWITCH/P I LOT any model 

{-CBS) . . . . . . . . . . . . . . . . . . Add $1 4.00 • PH ONE O R D E R S  1 -61 7-655-1 532 -=-
.f£".7 Electronic Specialists, Inc. -

171  South Main Street. Natick, Mass.  01 760 
Dept. B l  

A REFU R BISHED "SE LECTRIC" ASCII  TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 841 1/0 terminal. 
Now available from dealers nationwide. 

Demand for our AJ 841 1 /0 com puter terminal has 
been great. And now it's getti ng even g reater. So cal l  your 
local computer shop dealer r ight away. Supply is l im ited ! 
You may never have another opportunity l ike this one to buy 
your own professional terminal .  

Circle 207 o n  inquiry card. 

The AJ 841 features : 
• Choice of serial RS 232 or paral lel interface 
• ASC I I  code 
• 14 .9  cps printout 
• High qual ity Selectric print ing 
• Heavy-duty Selectric mechanism 
• Off-l ine use as typewriter 
• Documentation included 
• 30-day warranty on parts and labor (detai ls avai lable 

on request) 

Call tol l-free now 
For location of your nearest AJ dealer, call toll-free:  

800 I 538-9721 
California residents call 408/263-8520 . 

.-=1 ANDERSON 
� .JACOBSON 
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the entry point CKINT. The interrupt 
is then reset, and further clock inter
rupts are inhibited by holding the 
clock line of the communication 
register unit low. Next, the interval 
timer is incremented, as is the rate 
counter. The rate counter is then 
compared to the basic clock frequen
cy. If the result of the comparison is 

less then 0, interrupts are reenabled 
and the interrupted program re
sumed. If the result is greater than or 
equal to 0, the ra'te counter is reset to 
0 and the seconds counter is incre
mented. The same process that was 
used for the rate counter is then ap
plied to the seconds, minutes, and 
hours counters. Lastly, interrupts are 

reenabled and the interrupted pro
gram resumed. 

Conclusion 
The method presented in this arti

cle will allow users a flexible and in
expensive way to maintain the time of 
day on their personal computer with 
low software overhead. • 

Listing 1: Routines that keep time using the real-time clock, written in assembler for the 9900 microprocessor . 

0 0 0 0  

0 0 0 4 

0 0 0 4 0 0 0 0  

0 0 0 6 0 0 74 

0 0 0 0  

0 0 0 0  

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
• 

+ T H I S  I S  A · R E A L  l i M E  C L O C K  D R I V E R  P R O G R A M  F O R  T H E  

+ T E X A S  I N S T R U M E N T S  T M S 9 9 0 0  M I C R O P R O CE S S O R . 
+ W R I T T E N  B Y : T O M  G .  M O R R I S  
+ 86 1 S T . M A R Y  A V E  

+ S A N  L E A N D R O , CA 9 4 5 7 7  

+ T O  E :�: T A B L  I :�:H T H E  C O R R E C T  T I �1 E O F  D A 'r" , I :�::�: I_I E 

• A C A L L  TO S T I M .  E . G .  B L  � S T I M  
+ D A T A  T D D  
• 
• W H E R E  T D D  P O I N T S  T O  AN O U T L I NE L I S T T H A T  

• C O N T A I N S T H E  T I M E O F  D A Y  I N  T H E  F O RM A T  
+ T D D  H O U R S  

+ T D D + l M I NU T E S  

• T D D + 2  S E C O NDS 
• 
+ I F  A N Y  O F  T H E  V A L U E S  A R E  I N V A L I D ,  T H E  T I M E  I S  
+ S E T  T O  M I D N I GH T  ( 0 0 : 0 0 : 0 0 ) . 

• 
+ T O  D E T A I N  T H E  C O R R E C T  T I ME O F  D A Y , I S S U E  

• A C A L L  T O  G T I M .  E . G .  B L  � G T I M  
+ D A T A  T D D  

+ W H E R E  T D D  P O I N T S  T O  A N  O U T L I NE L I S T  W H E R E  T H E  

• C O R R E C T  T I ME O F  D A Y  W I L L B E  S T OR E D .  S E E  A B O V E . 

+ 
+ A L S O  A V A I L A B L E  T O  T H E  U S E R  I S  A N  I N T E R V A L  T I ME R  

• T H A T  I N C R E M E N T S  A T  T H E  I N T E R R U P T  R AT E ,  A N D  

+ I S  R E S E T  B Y  A C A L L  T O  S T CL K . E . G . B L  � S T C L K  
• 
+ TO R E A D  T H E  I N T E R V A L  T I M E R ,  I S S U E  A C A L L  T O  

+ R D C L K . E . G .  B L  � R D C L K  
• 
• T H E  C U R R E N T  V A L U E  OF T H E  T I M E R  W I L L BE R E T U R N E D  
+ I N  T H E  U S E R S  R O .  
+ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
• 

F.: T C  
• 
• 
• 

• 
• 

+ 

T I T L ' R E A L  T I ME C L O C K  D R I V E R '  

I D T 

D E F I NE I N T E R R U P T  V E C T O R S  

A O R I::; > 0 0 04 

D A T A  R T C W S  ; w o R K S P A C E  P O I N T E R  

D A T A  C K I N T ; I N T E R R U P T  H A N D L E R  

D E F I NE L I NK I NG & R E G I S T E R S  

R O R I::; • 
D R E G  Listing 1 continued o n  page 292 
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Circle 208 on inqu i ry card. C i rcle 209 on i nquiry card. 

Rel iable Business 
Bookkeeping T RS-80 * 

EQ U I P M ENT 

1 6K M EM O RY KITS 
$49.95 Software 

ORDER ENTRY 
MICROSOFT C P/ MB . P ET,  
APP(._E ! 1 ,  M I C RO POLIS:  
$350/ea. 

G L, A/P, A/R, 
I NVENTORY, 
PAYROLL 
TRS•80 MOD 1 :  $1 00/ea. 
CBASIC-C P/M s_: $200/ea.  
ATARI ,  P ET, APPLE I I ,  
TRS•80 M O D  I I ,  
M I CROPOLIS, 
V ECTOR,  EX IDY, 
DYN ABYTE , CROM E M CO,  
M I CR OSOFT CP/M R: 
$1 40/ea.  

They a ll work together' 

Buy s im ple,  effective 
programs designed 
specif ica l ly  for you r 
machine. Ca l l  us once 
for same week del ivery 
on a product you can 
use the day you 
receive it, and two 
years from now when 
you r  company is twice 
as big. 

O rder today by U . P.S .  
COD. W e' l l  pay 
postage and hand l ing 
on A m . E x. ,  Visa, 
Mastercharge, or pre
paid orders. 

411 6's 6 MONTH WARRANTY INSTRUCTIONS I NCLUDED 

DISK D RIVES 
40 TRACK - $325 2-DRIVE CABLE 
77 TRAC K - $475 24.95 

PRI NTERS 
M ICROTEK MTBOP BI -D I R ECTIONAL 

1 25 CPS U PPER & LOWER CASE 
1 YEAR WAR RANTY 

$695 CABLE - 24.95 

DIS KETTES 
M E MO REX OR BASF 1 0/ 26.50 

YOUR SATIS FACTION GUARANTEED OR FULL R E F U N D  

M I CROCOM PUTER SERVICES 
CO RPO RATION 

731 4  M ATIH EWS·M I NT H I LL RD. 
C H A R LOTIE NC 28212  

(;01Vl i �  tT lVll� X 704-545-0826 
467 HAMI LTON AVE. PALO A LTO, CA. 94301 *TRADEMARK TANDYIRAD IO SHACK CORP �,-- -- -- -- -- -- 1 

S H O W A N D F L E A M A R K E T 8 0  
� � 
I Satu rday, Sept. 27 & Su n day, Sept. 28, 1 980 I 9:00 A M  - 6:00 P M  1 O·OO A M  4· 00 P M  

• C O MMER CIA L EXHI B I TS • O U TD O OR FL�A MA R KE ; • USER FOR UMS � RA I N  OR S H I NE � �
� 

H O L I DAY INN (North) CONVENTION CENTER

I 
� at Newark International A irport 

(Exit  1 4  NJ Turnpike - Take Service Road) 

A D MISSION $4.00 in advance-$5.00 at Door 

� � 
�-------��-----��-----��-----��-----
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Listing 1 continued: 

� 
� D E F I NE E N T R Y P O I NT S  

• 

• 

D E F  S T C L K , R D C L K , S T I M  

D E F  1::;T 1 1'1 ,  C K  Hi T 

• T H E  F O L L O W I NG PARA M E T E R S  W I L L BE M A I N T A I N E D  

+ I N  T H E  R T C  W O R K S P A C E  A R E A  ( D E D I C A T E D )  

• 

0 0 0 0  R T C h.l :�: 

0 0 0 4 R A T E  

0 0 06 :�:E C :�: 

0 0  o:::: tH t·E 

O O OA H R :�: 

o o o c T H1 E R  

O O O E o o :�:c :�: I >=: T \' 

0 0 1  0 0 0 1 :::: T F O U R  

0 0 1 2  0 0 0 1  H E R T Z  

0 0 1 4  

0 0 1 :::: 0 0 0 0  

0 0 1 A  
• 

B:�: :�: 4 

:K: :�: 
-c 

B :�: :�: =· L-
B :�::S: 2 

:K: :�: 
-c: 

B :�: :�: 
-c: 

D A T A  6 0  

D A T A  2 4  

D A T A  1 

B :�: :�: 4 

D A T A  0 

B :�: :�: 6 

; R T C  W O R K S P A C E  ( N E X T  3 2  L O C S )  

; I tH E RN A L  T H1 E F.: 

; :�: E c mnc 

; �1 Hi U T E �: 

; H O U P:� 

; I tH E R '·/ A L  T I ME R  

; M I N U T E S / S E C O N D S  C H E C K  

; H O U R :�: C H E C K  

; :�: E T  T O  Hi T .  R A T E  ( 1 ,  1 1h 6 0 )  

; R 1 0 -R 1 1  

; R 1 2  C P U  B A :�: E 

; R 1 3 - R 1 5  

• T H E  F O L L O W I NG E Q U I V A L E N C E S  A R E  U S E D  
+ S I N C E  T H E  I NT ER RU P T  H A N D L I NG W O R K S P A C E  
• O V E R L A Y S  T H E  V A R I AB L E  S T O R A G E  A R E A  
• 

0 0 0 2 :=< R A T E  E O U  

0 0 0 3 ><:�: E c :s: E O U  

0 0 0 4 >=: t1 I t·i :s E O U  

0 0 05 >=: H P :S: E O U  

0 0 0 6 :=O: T I M E P  E O U  

0 0 0 7 >=: :s: I >=: T \' E O U  

0 o o :::: :=<T F O U R  E O U  

o o o ·� :=< H E R T Z  E O U  

O O O F C L O C K  E O U  
• 
• 
• 

R·=· . L-
R ·�· . ·-· 

R 4  

P 5  

R 6  

R -::' . I  
F. . . 

-. . C• 
R '� 

1 :. 

; I tH E R �i A L  T H1 E R  

; :s: E c mm :�: 

; t·1 I �i U T E :S 

; H O U R :S: 

; I tH E P '·/ AL T I �1 E P  

; C L O C K  C D t-E T A �H :�: 

; I N T E P P U P T  F R E OU E N C Y  

; C L O C K  C P U  O F F S E T  

• S T C L K : R E S E T  T H E  I NT E R V A L  T I ME R  T O  Z E R O  
• 

0 02 0  S T C L K  E O U  S 
0 02 0  0 4 E O O O OC C L P  � T I M E R  

0 0 24 0 4 5 B  B + R 1 1  
• 

• 

• 

; C L E A R T I M E R  

; R E T U R N  T O  C A L L E R  

• P D C L K : R E T U R N  T I ME R  V A L U E  T O  C A L L E R  I N  P O  

0 02 6  

0 02 6  C 0 2 0  O O O C 

0 02 A  0 4 5 B  

0 0 2C 

0 0 2 C  C 0 3 B  

0 02 E  C C 2 0 O O OA 

0 0 :32 C C 2 0 0 0 0:::: 

o o:�: 6 C 4 2 0 o o o6 

o cn A  0 4 5 B  

• 
R D C L K  E O U  $ 

• 

. . 

• 

t·1 0 \i ;])T I �1 E R , P 0 

B + R 1 1  

• G T I M :  G E T  T H E  T I M E O F  DAY 
• 

� 

E O U  $ 

t·10 \i + P 1 1 + , R O  

t·10 \.' ;]) HP :S: , + P  0 +  

t·1D '·/ ;])�1 I N :S: , +P 0 +  

t·1D \.' ;j) :s: E C:S: , + P 0 

B + P 1 1 

+ S T I M :  S E T  T H E  T I ME OF DAY 

; P L A C E  T I M E P  I NT O  P O  

; R E T U R N  T O  C A L L E R  

; G E T  A D D P  P N T R , R E T U R N  A D D P  

; :�: T O R E  H O U F.: S  

; :S: T O R E  M I N U T E :S 

; :s: T O R E  :s: E c mm :s 

; R E T U P N  TO C A L L E P  

• AL S O ,  E N A B L E  T H E  P EAL Listing 1 continued on page 294 
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Circle 211  on inquiry card. Circle 212 on inquiry card. � MYCHESS � I ; � 1 1  •; : \ �I""'! � � 
APPLE·TIME $150 � L Winner of 5th West Coast 

Computer Faire 
Micro-Chess Tournament 

For Your  APPLE . . .  The U ltimate -
CLOCK/CALENDAR Board 

MYCHESS MORE FEATURES FOR LESS ....... ........ 
Atari • 1 2  or 24 HR Format -
Atari 
Boris/Sargon 2.5 
Voice Challenger 

• Perpetual Calendar MM DD YY -
• Crysta l Control led Time Base -

USCF rating 1568 (June Supplement) from over 60 rated games · highest ever 

any micro·program. 

• U ltra Fast Time/Date Sett ing 
• 4 Interrupts Ava i lable 
• Months Of On-Board Battery 

, 
• 

� e Z80 Assembly program 

eWill display best line of play 

e Searches on opponent's time 

e Over 850 opening moves 

•Tournament time control 

e Will  save game on disk for 

later play 

eSet up any position Backup Set it  & forget it. .......- ...olllll 
e9 levels of pl ay · Will solve any 

mate·in·5 problem 
MA N Y  MORE FEA TURES 
TSR80 & S100 MODf! S AVAI ! AE\l f -

• Will print game out when over 

Available for CP/M"'. COOS"'. 
North Star"', (CP/M"'. DOS"') 

TSRBO is a Trademark of Radio Shack a Div. of Tandy Corp. -
Apple is a Trademark of Apple Computer Inc. ,....---

$50.00 
Computer Services 

2431 Lyvona 
Anchorage, AK 99502 

t::::\ Compu/Time 

. 
-� p 0 Box 5343 

Dealer I nquires. ���o.......__ 

Huntington Beach. Co 92646 ( 7 1 4 )  536-5000 l l  
Makers Of Quality Low Cost 1 , 
Microcomputer Components ....l..J 

CP/M®' - based Business Software for TRS-80®2 com puters on . . .  
. . . the fastest M od- 1 1  C P/ M  with the m ost featu res! ! !  

• Over 6 1 0,000 bytes/disk 
• Downloading package included 
• 1 ,200 baud operation of serial 

printers without data loss 
• Single drive backup 
MOD· II C P/M . . . . . . . . . . . . . . . . .  $250.00 

• M ixed single/double density on any 
of 4 drives (even a 1 ·drive system) 

• U ltra-fast disk operation 
• Emulation of cursor addressing for 

any of several "dumb" CRTs 
M OD·I C P/M . . . . . . . . . . . . . . . . . . $1 50.00 

• Auto-LF printer support & ASC I I  
top-of-form software ( L PI I I) 

• Supplemental document describing 
our i mplementation 

• User-sellable function keys 
C BASIC2"'3 (Mod I or I I) . . . . . . . .  $ 1 1 0.00 

The fol lowing software for Mod- 1 1  C P/M only u n l ess otherwise stated (*-r eq u i re s  C BAS I C 2) :  
RM/COBOL"'4 - Only COBOL for CP/M with alternate keys (multi· MAG I C  WAN D"'s - Full-feature word processing, true proportional 
key I SAM), C RT screen handling, i nteractive debug, Z80 code, and spacing, f i le merging, and use of fu l l-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 i n come and expense, 
PMS (Property Management System) - Interactive, menu-driven financing, taxes, i nflation and depreciation on home, . condo, or 
system includes full  G/L, budgeting, cash journal, del inquency apartments over a user.-selectable t 1me: Shows payoff 1n terms of 
list, tenant' activity/rent roll, complete audit trai l  and reports ROI, Cap rate, cash-an-cash. Amortization schedules and 

* on vacancies, lost rent, and venaors . . . . . . . . . . . . . . . . .  $650.00* worksheet · ·: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . $300.00 
demo disk & manual . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 00• demo d1sk & manual . .  . . .  . . . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . .  35.00* 

. . . · ABC (Rent/Buy Companson) - Sales or i nvestment tool to compare 
APH (Automated �at1ent H istory) - General-purpose �u �stlon- renting and savings account investment vs. purchasing a particular askmg, answer-pnntmg system furnished as self-admin iStered t $ • 
review-of-systems general patient history (Mod-1 also) . . .  $1 75.00* 

prope�/rn"� ·di�k ·a.. ·,;,·���"a:1· : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  2�g:gg. 

Osborne & Assoc. C BAS I C  sourc e  prog rams (Mod-I also): 
Payrol l  w/Cost Accou nting . . . . . . . . . . . . . . . . . . . . . . . . . . .  $250.00* Genera l  Ledger w/Cash Journal . . . . . . . . . . . . . . . . . . . . . . .  $250.00* 
Accts. Payable/Accts. Receivable . . . . . . . . . . . . . . . . . $ 250.00* O&A CBASIC Books (ea.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 20.00 

\eibatim®6 media: (Qty. 1 00 p rices) 
5v.'' single density . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.50 ea. 8" single density . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 3.00 ea. 
8" certified double density . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 ea. 450' tape cartridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $20.00 ea. 

G Registered trademark of: 

� � '-B- � � l!- l!.-- LS �  "' 1 Digital Research 

N <>2Tandy Corp. rA, Distributed in U.K. by: � <>3Compiler Systems, Inc. lr\J Microcomputer Applications Ltd. 
8041 Newman Ave., Suite 208 lS <>4Ryan-McFarland Corp. 1 1 , Riverside Court, 
Huntington Beach, CA 9 2647 <>5small Business Applications, I nc. Caversham, Reading, England 
(71 4) 848- 1 9 2 2  <>6Verbatim Corp. TEL: (0734) 470425  
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Listing 1 continued: 

o :�:l 
--

0 3 C  C 0 3 :E: 

o :�: E :::: :=::: 1 0 0 0 1  0 

0 4 2  1 4 1  1 
0 4 4  c :=::: :�: o O O O A 

0 4 :::: :=::: :=::: 1 0 O O O E 

0 4 C  1 4 0 C 

0 4 E  c :=::: :�: 0 o o o :=::: 

o :. 2  :::�:::: 1 0 O O O E 

0 5 6  1 4 0 7 

(15 ::: c :=::: 1 0 o o o t::. 

05C 

0 5 C  0 4 C C  

0 5 E  0 4 E O 0 0 0 4 

0 6 2  1 D  O F  

0 6 4  0 4 5 :E: 

0 6 6  

0 6 6  0 4 E O A 

06A 0 4 E  0 
-:=: 

0 6 E  0 4 E O 6 

0 7 2  1 O F 4  

0 0 7 4  

0 0 7 4  1 E  O F  

0 0 7 6  o s :::t:. 

0 0 7 :=::: o :. :::2 

0 0 7 A  :=::: 2 4 2  

0 0 7 C  1 1 O D 
I O ? E  0 4 C 2  

o :=::: 0 0 5 :::: 3 

o :::: 2 :=::: 1 c:�: 

o :=::: 4 1 1 0'3 

o :=::: 6  0 4 C :�: 

o :=::: ::::: o �. :=::: 4  

o :=::: A  :::: 1 C4 
(I o ::::1 

- 1 1 0 5  -· 
(I o :=::: E  0 4 C 4  

(I 09 0 0 5 :::5 

(I 0'� 2  : 
- -· 

0 5  =: c 
(1 (1'34 1 i 0 1  

(1 (1''::' 6 0 4 C 5  

(1 (1 9 :=::: 

o o ·:;. :=::: 1 D O F  

O O ''::' A IJ�: :=::: o  

0 0 '3 1  --

0 0 7 4  C K i tH 

+ 0 0 1 2  H E F.: T Z  

+ O O O A P 1  0 

+ O O O F F.: 1 5  

0 0 0 6 P 6  

+ 0 02 6  P D C L K  • 

O O O E :::;: I >< T \' • 

0 0 0 '3 >< H E F.: T Z  

0 0 0 7 >:: :::;: I :=< T \' 

O U T P U T  P E A D \' ·;:· 

� T H1 E  C L OC K . 

• 

:S: T H1 E O U  $ 

t·1 0'·/ +F.: 1 1 + � F.: O  

c + F.: O � ;)H F O U P  

_I HE C L E A F.: 

t·10 '·/ + F.' 0 + � ;}I HF.' :S: 

c • P o �  ;}1 :S: I ><T \' 

J H E  C L E A P  

t·1 D O..·' • F.: o+ � ;ii�1 I r·c 

c +F.: 0 � ;j):S: I >:: T '/ 

._I HE C L E AF.' 

t·1 0'.,i + F.: 0 � ;}I :S E C :S: 

P T F.: t·i E O U  $ 

C L P  P 1 2 

C L P  ;i! F.: A T E  

:s: E: o C L O C K  

B + P 1 1 
C L E A P  E O U  $ 

C L P  ;}I HF.: :S: 

C L F.: ;}1 f·1 I t·E 

C L P  ;}I :::;: E c :s: 

_lt·1F' P T P t·i 

• 

G E T  A D D F.: P N T F.: � R E T U F.: N  A D D R  

C H E C K  H O U R :S: 

I N V A L I D �  C L E AF.: C L O C K  

:S: E T  T H E  H O U P :S: 

C H E C K  �1 I tiU T E :S: 

I NV A L I D ,  C L E A P  C L O C K  

:S: E T  T H E  t·1 I N U T E :S: 

C H E C K  :S: E C OI'HI :S: 

I NV A L I D �  C L E AR C L O C K  

:SE T T H E  :s: E C D I'HI :S: 

; P F.: E :S E T  C F.: U  B A :S:E 

; HH T I A L I Z E P A T E  

; E N A B L E  P E A L  T I M E C L O C K  

; F.: E T U P N  T O  C A L L E R  

; c L E A P  O U T  T H E  C L O C K  

; E N A B L E  C L O C K � R E T U R N  

• T H I S  I S  T H E  M A I N  I N T E P F.:U P T  H A N D L I NG S E C T I O N .  

• H E P E  T H E  T I M E  O F  DAY I S  K E P T � A L O N G  W I T H T H E  

• I N T E P V A L  T I M E F.: .  

C K i tH E O U  

:s: B z  
HiC 

I N C 

c 

J L T  

C L P  

HiC 

• 

t:·l:· 
O A  

O B  
0 2  

0 7  

0 0  

2 0  

o �. 
o :=::: 

c 

._I L T 

C L. P  

I N C 

c 

J L T  

C L F.: 

I t·i C 
c 
._I L T 

C L F.: 

E O U  

:s: B o  

P TioiF' 

C L E A P  

H F.: :s: 
P 1  1 
p ·=· . L.. 
V" . I  
F T C  

:S: T C L K  • 

:=< HF.· :s: 
>::T F O U P  

$ 

C L O C K  

: < r  I M E P  

:=< P A T E  
>< P A T E �  :=< H E P T Z  

D I :s:t·1:S 
::< P A T E  

::-:: :s: E c :s: 
>:: :::;: E C :s: � >:: :::;: I ;:-:; T \' 

D I :S: M:S: 

::-:: :s: E c :s 

::< �1 I t·C 
>:: �1 I t·i :::;: � >:: :s: I >=: T \' 

D I :s:�E 
:=< t·1 I t·i S 

>< H P :s: 
>< HF.: :S: � :=< T F OUP 

D I :s: �E 

:=< H P :s: 

$ 

C L O C I< 

O F  C L O C K  

o :=::: t·1 I tC 
o c  P 1 2  

0 3  p ·�· · ·-· 
o :=::: F.: :::: 
0 0  P T C I,J :S: 

I :3 1 
-

:s T J to1 -
0 0 4 >< M i t·E 

0 0 6 >:: T I ME P  

• 

'3 ::: 

0 0  

O D  

0 4  

o ·:;. 

5 C  

1 0 

0 2  

; D E A B L E .··· F.: E :�: E T  

; U P D A T E  T I �1 E P  

; I N C P E M E N T  I N T E R V A L  

; c H E C K  A G A I N S T  F R E O . 

; D I S M E: ::;: HiT 

; F.: E :S: E T  P A T E  

; :s E c mm :s: c o u tn 

; P E :s: E T  :s: E c mm :s: 

; t·1 I tKI T E :S: C O UtH 

; P E :S: E T  �1 I t·i U T E :S: 

; H O U P :s c o u rn 

; P E :S: E T  H O U P :S: 

; E N A B L E  I N T E R R U P T S  

; F.: E T U P N  T O  I N T .  L D C  • 

D I :S: t·E • 2 C  I::; T i t-1 

P O  • 0 1  P 1  

P 1 3 • O E  P 1 4  

F.:4 05 P 5  

p •j 0 4  P A T E  

P T F.: t-i 0 6  :s: E c :s: 

T F O U P  0 1  
-

T l t1 E P  -
>< P A T E  0 3  >:: :s: E C :s: 

Listing 1 continued 
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Circle 213 on inquiry card. 

WE CAN ' T  WAIT 
FO R EVERYON E  ELSE 
TO CAT C H  U P !  
Whi le other software dealers on ly  
promise TAX SOFTWARE i n  the  
future - CPAids has  i t  NOW! And 
w e ' v e e v e n  a d d e d  m o r e 
schedu les I 

MASTER TAX PACKAGE :  

Circle 2 1 4  o n  inquiry card. 

Schedu les - A, B, C ,  D, E, F, G ,  R / R P ,  S E ,  TC , ES .  
Forms - 2 1 06 ,  2 1 1 9 ,  2 2 1 0 ,  3468,  3903 , 244 1 , 

462 5 ,  4726 ,  4797,  4792 , 569 5 ,  6521 . 
Avai lab le  on N orth Star and most C P/ M  com patab le  8 "  

soft sector comp ute rs . 

Trust CPAids , the people who  started it al l .  L ike you , 
we j ust cou ld n ' t  wait any longer .  

Cal l  Tol l Free 
800-321 -2430 

1 640 Fra nkl in  A v e .  • Kent,  O h io 44240 

• 

Fina l ly ,  a company spec ia l iz ing i n  software for the APPLE l [ or l [ P lus and on ly APP LES ! A l l your software 
shopping can now be done u nder O N E  ROOF at TREMEN DOUS SAVINGS ! Because we sel l software and 
only software, we receive discounts f rom ALL major  Supp l ie rs ,  such as: 

HAYDEN 
PROGRAM MA 

C R EATIVE COM PUTI NG 
M IC ROSO FT 

PERSONAL SO FTWARE 
a n d  MANY OTH ERS 

and WE CAN PASS T H ESE SAVI NGS ONTO YOU, the APPLE USER!  
I f  you a re t i red o f  page thumb ing  looking for APPLE prog rams, and  want  the best pr ices on ALL prog rams 

written for the APPLE, send for ou r F R EE 40-page catalog and a $1 coupon good towa rds you r f i rst o rder or 
cal l us for ou r price on any APPLE program wr i tten and order by phone. M/C, V I SA, BankAmer icard ac
cepted.  

IF WE HAVEN'T GOT IT, IT HASN'T BEEN WRITTEN ! !  • Trademark of APPLE Computers Inc. 

Software Concepts 
948 Danvers Ave., Westervil le, OH 43081 

(6 1 4) 882-8007 

Circle 215 on inquiry card. 

Hours: 
1 0AM-9PM Weekdays 
1 2Noon-5PM Saturdays 
Closed Sundays 

N EW P RO D U CTS 
Lo-Res G ra p h i cs Pad s 
Verbat i m  5" D i s kettes 
CASTLE ADVENT U R E !  

$ 1 .75/ea. 
$ 2.65/ea . (Quan 1 )  
$ 1 7.95/d isk  
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Listing 1 continued: 

O O O O OR T C  A 0 0 0 09 0 0 0 4C O O O OC 0 0 7 4A O O O E B 0 03 C B 0 0 1 8B 0 0 0 1 A 0 0 1 8 B O O O OA 0 0 2 0 7 F 1 F 6 F  

B 0 4 E O C O O OC B 0 4 5 B B C 02 0C O O OC B 0 4 5 B B C 0 3 B B C C 2 0 C O O O A B C C 2 0 C 0 0 0 8 B C 4 2 0 C 0 0 0 6 7F 1 7 0F 

B 0 4 5 B B C 0 3 B B 8 8 1 0C 0 0 1 0 B 1 4 1 1 B C 8 3 0 C O O OA B 88 1 0C O O OE B 1 4 0C B C 8 3 0 C 0 0 0 8 B 8 8 1 0 7 F 1 AB F  

C O O O E B 1 4 0 7 B C 8 1 0 C 0 0 0 6 B 0 4C C B 0 4 E O C 0 0 0 4B 1 D OF B 0 4 5 B B 0 4 E O C O O OA B 0 4 E O C 0 0 0 8 7F 1 8F F  

B 0 4 E O C 0 0 0 6 B 1 0 F 4B 1 E OF B 0 5 8 6 B 0 5 8 2 B 8 2 4 2 B 1 1 0 D B 0 4 C 2 B 0 5 8 3 B 8 1 C 3 B 1 1 0 9 B 0 4 C 3 7 F 1 93 F  

B 0 584B8 1 C 4 B 1 1 0 5 B 0 4 C 4 B 0 5 8 5 B 8 2 0 5 B 1 1 0 1 B 0 4 C 5 B 1 D OF B 038 0 5 0 0 7 4 C K I N T 5 0 0 2 C G T I M  7 E F D 8F 

5 0 0 2 6 R D C L K  5 0 02 0 S T C L K  5 0 0 3 C S T I M  0 0 0 9l 7 F 6 1 0F 

Listing 2: A program to demonstrate the use of the real-time clock . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
• 
• D E M O N S T R A T I O N P R O G R A M  F O R  T H E  
+ T I M E O F  D A Y  C L O C K  R O U T I N E 
+ 
+ WR I T T E N  B Y : T O M  G .  M O R R I S  
+ 8 6 1 ST . M A R Y  A V E  

+ S A N  L E A N D R O � CA 9 4 5 7 7  
+ 
+ D E M O N S T R A T E S  T H E  U S A G E  
+ O F  T H E  R T C  S O F T W A R E  
+ 
• • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

0 0 0 0  

0 0 0 0  

0 0 0 0  

2 D 4 8  

2 D 8 :3 

0 0 0 0  

0 0 02 

0 0 0 4  

0 0 0 6 

0 0 0 :3 

O O OB 

O O O D  

0 0 1 1 

0 0 1 5  

0 0 1  '3 
0 0 1 D 

0 0 2 1  

O D O R  0 0  

O D O R  

4 5 4 E  5445 

5 2 2 0  544'3 

4 D 4 5  2 0 4F 

4E. 2 0 444 1 

5':=t 2 0 2 8 4 :::: 

4 :?. :3A 4 D 4 D  

+ 
T I T L / R T C  D E M O N S T R A T I O N /  

E >:: I DT I D T 
+ 
+ D E F I NE L I NK I N G & R E G I S T E R S  
+ 

+ 

R O R I::; • 
D F.: E 1::; 

+ D E F I NE E X T E R N A L S  & E N T R Y  
+ 

+ 

• 
D Hi 

D O U T  
+ 

R E F  :�: T C U:: � F.: D C L K  

R E F  :�: T I t1 � 1::; T I M 

P E F  P T C � D I O  

D E F  E ::0::�1 P L  

D::O:: O P  5 

D::·:: O P  6 

+ S T O R A G E  F O R  T I M E OF D A Y  
+ 
H R:�: B :�::�: 2 

tH t·E B :�: :�: 2 

:�: E C :�: B :�: :�: 2 

T I o:::�: B :�: :�: 2 

• 
+ T E ::< r :�: T O P A G E  
+ 
C:F.:L F  

t·1 E :�: :�: 0 

B Y T E  > O D � > O A � 0 

B '/ T E  > O D � > O A  

; D E C  I �1 A L  I �!P U T  

; D E C I MA L  O U T P U T  

; H O U F.: :� 

; �1 I tKI T E :� 

; :�: E c mm s  

; I tH E R V A L  T I M E F.' 

T E X T  / EN T E R  T I ME OF DAY < H H : M M : S S )  ? /  
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Circle 216 on inqu iry card . 

AIVIVOUIVC/IVG: IVEW! 
M I CROSTAT 

A complete statistics package for business, scientific, 
education and research work. No other package has 
the features of M ICROSTAT. For example: 

• File oriented with COMPLETE editing 
• A Data Management Subsystem for editing, sort
ing, ranking, lagging, data file transfers- PLUS 1'1 data 
transformations (e.g., linear, reciprocal, exponential. 
etc.) • Frequency distributions • Simple a�d multiple 
regression • Time series (including exponential sm_ooth
ing) • 1 1  Non-parametric tests • Crosstabs/Cbi-square 
• Factorials (up to 1 ;000,000! ), permutations, combinations 
• 8 Probability distribution!! • Scatterplots 
• Hypothesis test (Mean, proportion) • A NOVA 

· (one and two-way) • Correlation • Plus many 
other unique features 

Users manual: $1 0.00 (credited towards purchase) 
and i_ncludes 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 

(31 7 )  253-6828 
Indianapolis, IN 46268 

C i rc l e  217  on i n q u i ry card. 

FLO PPY D I S K  FACTO RY D I RECT FLOPPY D I S K  FACTO 

0: 
0 1-u 
<( lL 
::>:::: UJ 
0 
>o._ o._ 
0 _J lL 
1-u w 
0: 
0 
>-
0: 
0 1-u 
<( lL 
::>:::: UJ 
0 
>o._ o._ 
0 _J 
lL 
1-
u w 
0: 
0 
>-0: 
0 1-u 

• Buy factory direct from the manufacturer of floppy disks 
sold exclusively u nder other well-known brand names. 

• Save distribution costs on reversible 5.25" floppy disks, 
which are 1 00% certified for 40 track, dual side, double 
density and all other standard applications. 

• 50°1o savings on 5.25" floppy disks with new factory
direct 2.2 megabyte capacity "Diskit". 

• Factory-direct "Diskit", includes twelve floppy disks 
and accessories, plus a head cleaner disk and solution 
packaged in a bookcase binder for easy access, handling 
and �torage. "Diskit" complete for the introductory 
price of only $49.50 plus $2.50 freight and handling. 
Normal price $59.50. Order now and save $1 0.00 
[CA residents add 6'12% sales tax). 

• Available in hard and soft sector configurations; when 
ordering indicate number of sectors - 1 ,  1 0 or 1 6. 

• Send check or money order to: 

Factory D i rect 
P.O. Box 60759 

Sunnyvale, CA 94088 

For VISA or MasterCard call toll-free 

(8001 824-7888 
In Calif. [800l 852-7777 

I n  Alaska & Hawaii [800) 824-79 1 9 
As k for Operator 98 

� -< 
0 
� 
m n -i 
"Tl 
r 0 ll ll -< 
0 
UJ 
A 
"Tl 
l> 
n -i 
0 � -< 
0 
� 
m 
n -i 
"Tl r 
0 
ll ll -< 
0 
UJ A 
"Tl l> 
n -i 
0 
� -< 
0 

<( � 
:l >l S I O  Add0l:l l83 l::J I O  Al::J Ol:J'J':l >l S I O  AddOl:l l:J m 

Omikron's Mapper + NEWDOS/80. 
8" Drives for the TRS-80 

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 to 300K per 8" drive. $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 L 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 the Model II. 

Standard features include 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 for convertingTRS-DOS files to CP/M 
files. $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 
a 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. 

See rev iew in  Ju ly  80 BYTE By Jerry Po urnelle.  

*C P/M i s  a T M  o f  Digital Research. TRS-80 is a T M  o f  Tandy Corporation. 
C i rc l e  218  o n  i n q u i ry card . . 



Listing 2 continued: 

0 02 5  3 A 5 3  

0 02 9  2 0 :3 F  

0 02 B  0 0  

0 0 2 C  O D O A  

0 02 E  5 4 4 8  

0 0:�: 2 4 E 5 5  

0 0 3 6  4 5 5 2  

0 0 3 A  4 6 2 0  

0 0 3 E  4 :�: 4 :E: 

0 0 4 2  4 5 4 C  

0 040::. �·J 4 �· 

0 04A 4'�5 :�: 

0 0 4E 0 0  

0 0 4F 2 0 4 1  

0 0 �· 3  2 0 54 

0 0 57 2 0 4 :�: 

0 0 5 :E: 5 2 4 5  

0 0 5F 2 0 54 

0 0 6 3  4 5 2 0 

0 0 6 7  3 A 2 0 

o o 6 ·:::. 0 0  

0 0 6 7  

o o::.A 

06A 

06A o :::: 0 0  

0 6 E  0 2 E O 

0 7 2  06A O 

0 ? 0::. O O O B 

0 7 :=: 2 D 6 0 

0 7 C  2 D 6 0 

o ::: 0 2 D 6 0 

o ::::4 0 6 A O  

o ::: :::: o o o :::: 

o ::::A 0 6 A O 

o ::::E 0 0 0 0  

o ·:::. o 06A O 

0 ':::< 4 0 3 0 0  

0 0 9 :::: 

o o·:::. :::: 2 C 4 0 

0 CI':::< A Ot. A O 

0 0'9E C 1 4 0  

O OA O  0 6 A O  

O O A4 0 0 0 0  

O O A6 0 6 A O 

O OA A  0 0 2 C  

O O AC 2 D ::: �. 

O O A E  0 6 A O 

O O B2 0 0 4 F  

O O B 4  2 D A O 

O OE:::: 2 C A O 

O OB C  2 D A O 

o oc o  2 C A O 

O OC 4  2 D A O 

o oc :::: 1 O E 7  

O O C A  

:B 'r' T E  0 

M E S S 1 B Y T E  > O D � > O A 

452 0 T E X T  ' T H E  N U M B E R  O F  T I CK S  E L A P S E D  I S :  ' 

4 D 4 2  

2 0 4F 

5 4 4':::< 

5 3 2 0 

4 1 5 0  

442 0 

:�: A2 0 

B \' T E  0 

4 E 4 4  M E S S 2  T E X T  A N D  T HE C O R R E C T  T I M E  I S :  ' 
4::::45 

4F52 

4 :�:54 

4 ':::< 4D 

4 ':::< 5 3  

:E:'r' T E  (I 
C O L Ot'l E CI U  $ - 3  
• 

• P R O I::; R A M  B E I::; I �C HERE 

.. 
E '·/ E �l 

E :=< t·1 P L  E CIU $ 

0 0 0 0  

O O D t. 

O OC A  

L. I t'1I 
Uo.I P I  

0 

t·1 \' l.o.I :S: 

; I N H I B I T  I N T E R R U P T S  

; G E T  A W O F.: K S P A C E  

0 0 0 0  

0 0 0 2 

0 0 0 4 

O OC A  

• 

B L  

D A T A  

D m  

D Hl 

D Hi 

:E:L 

D A T A  

;)) T \' P E  

t·1 E :S:S 0 

;it H R :S: 

;it t·1 I �i :S: 

;it :s: E C :�: 
;it T \' P E  

C R L F  

; 1::; E T  T I �1 E O F  D A \' 

; H O U F.: S  

; �1 I �l U T E :s: 

; :s: E C O N D :S: 

; I :s::S: UE t·l EI.o.l L I NE 

0 0 0 0  :B L  ;it :S: T I �1 ; s E T  T H E  T I M E O F  D A Y  

D A T A  H R :s: 

0 0 0 0  

0 0 0 1  

:E:L 

L I  t'1 I  

;it :S: T C L K  

1 

; z E F.: O  T H E  I N T E F.: V A L  T I M E R  

; A L L O W  L E V E L  1 I N T E R R U P T S  

• 

I·J A I T  E CI U  $ . 

H i  F.: O ; l.o.I A I T  F O P  I NP U T  

0 0 0 0  :B L  ;iJ F.: D C L K  ; F.: E A D  T H E  T I M E F.: 

t·1 0 '·/ F.: O � F-: 5  ; :S: A '.,.' E T H E  '·/ A L U E  

0 0 0 0  B L  ;))!::; T I M  

D A T A  H F: :s: ; F.: E A D  T H E  C L O C K  

O O C A  :BL ;it T \' P E  

D A T A  t·1 E :s: :s: 1 ; P F.: I N T ' T H E  N U M B E R  O F  T I C K S  • • •  ' 
D O U T  F.:5 

O O C A  B L  ;it T \' P E  

D A T A  �1 E :S: S 2  ; P F.: I N T ' A N D  T H E  C O F.: F.: E C T  . • •  ' 
D O U T  ;iJ H F.: :S: 0 0 0 0  ; P F.: I NT H O U F.: S  

0 06 7  O U T  ;it CO L Ot'i 

D O U T  ;it t'1 I  N :s: 0 0 0 2 ; P F.: I N T M I N U T E S  

0 06 7  O U T  ;it C O L O N  

D O U T  ;iJ :s: E c:s: 0 0 04 ; P F.: I NT S E C O N D S  

._l t·1 F' loJA I T  
• 

+ T Y P E  T H E  M E S S A G E  P O I N T E D  

+ T O  B Y  T H E  F.: E T U R N  A D D R E S S  

• 

T'I' P E  E CIU $ Listing 2 continued on page 300 
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Circle 2 1 9  on i n q u i ry card. 

What TECO* does 
for minis, TED will  
do for your micro. 

Like TECO*,  TED is  a c h a racte r-or iented e d itor  that 
g ives you everyth ing you'd expect .  P l us ,  you get many 
things you wou ldn 't expect.  
"" 36 command/text buffers 
"" 32-entry push-down stack 
)I> Sophisticated macros 
)I> Conditional & iterative 

command execution 
)I> Conditional & absolute 

branching 
)I> Multiple open files 

TED and user manual $90 
Manual alone $20 
Coupon furnished with 
manuals purchased 
separately worth $20 
towards purchase 
of TED. 

Yo u ' l l  also f ind some e legant  enha ncements among 
TED's 90-plus c o m m a n d s .  

TED's compat ib le with Z-80*-based systems 
support ing standard C P  I M*.  We recommend at least 
24K bytes R A M .  TED's suppl ied o n  C P  / M * - c o m patible 
8-inch d i sks.  

SEN D  FOR FREE COMMAND SUMMARY 

Dfsmall system design 
PO. BOX 4546 MANCHESTER, NEW HAMPSHIRE 031 08 

TELEPHONE 603-432-7929 
"TECO® Digital Equipment Corp .. Z·BO ® Zilog Inc .. CP / M ® Digital Research Inc. 

M A K E  VD U R  BAS I C  
BETTE R F O R  B U S I N E SS 

Developing business applications without keyed file supportjs like 
producing a play without the right cast - you can expend needless 
time and money, and end ·up giving an inadequate performance. 

Enter MAGSAMTM 
MAGSAM picks up where your BASIC leaves off by providing it 

with a powerful Keyed File 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 Caat 
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 MAG8AM .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 time 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, Microsoft BASIC. or 
Micropolis BASIC for $1 45. The MAGSAM manual alone is $25. 
Vou•ra the Star 

MAGS AM 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 Bualnaaa Solution from: [ nnAG) MICRO APPLICATIONS GROUP 
7300 Oaldus Avenue, Van Nuys, CA 91•606 

Circle 221 on i nqu iry card. 

C i rcle 220 on i nquiry card. 

CATCH T H E  
S- 1 00 I N C .  
BUS!  

I n tegral Data - " Paper T iger" 
440-G Printer u/l c  w/Graphics 

S . D . Systems PROM 1 00 
Programmer - Kit 

S . D .  Systems Z -80 Starter Kit 

Godbout .Econoram X-32 " Unkit" 

Godbout 3P&S l nterfacer " Unkit" 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

1 1 95 . 00 950 .00 

200 . 00 * 1 71 . 00 

340 . 00 * 275 .00 

599 .00 51 2 . 00 

1 99 . 00 1 70 . 00 

' Included free with every S . D .  Systems board is an additional $25 .00 
manufacturer's rebate coupon .  

Subject to  Available Quantities • Prices Quoted Inc lude Cash Discounts. 
Shipping & I nsurance Extra. 

We carry a l l  major l ines such as 
S . D .  System s ,  Cromemco,  Ithaca lntersystems, North Star, 

Sanyo, ECT, TEl, Godbout ,  Thinker Toys, Hazeltine, I M C  
F o r  a special cash p rice ,  telephone u s .  

Hours: Bus . . . . . . .  S - � [) [) , • n C .  
Mon.-Fri. Address . . . . .  7 White Place 

10 A.M .-6 P . M .  Clark, N.J. 07066 
I nterface . . . .  201 -382-1 3 1 8  

CO M I N G  S O O N :  

The Gom plete 
I nformation 

M a nagement 
System 

F-or- B u s i ness 

Another B u s i ness Solution From: 

(MAG) 
Circle 222 on inqu iry card. 

MICRO APPLICATIONS GROUP 
7300 CALDUS AVEN U E  
VAN NUYS, CA 9 1 406 
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Listing 2 continued: 

O OC A  C OJ I: t·1D'·/ 

O O C C  T Y P E 1 E Q U  

P A G E - J  F.: T C  D E M D N S l F.: A T I DN 

o occ D 0 7 0  

O OC E  1 6 0 1  

O O D O  0 4 5 1: 

O OD 2  T \' P E 2  

O O D 2  2 c :::: 1 

O OD 4  1 0 F B  
• 

O O D t· t·1 \'I_,_I:S: 

• 

O O F 6  

6 7  C OL O N  o :::: C F.: L F  

• 0 0  E >=: I D T • t::. A  E >=: M P L  

2 C  t·1 E :S::S: 1 4F M E :S: :S: 2 

0 1  R 1  • O R  R 1  0 

• O E  R 1 4  • O F  R 1 5  

05 F-:5 • o .::. R 6  

·::;.c F.: D C L K  • 0 0  F.: T C  

• 0 6  T I O:::S: C A  T \' P E  

O U T P U T  F.:E A D 'F ;:  

+F.: 1 1  + � F.: 0 

$ 

t·1 D '·/ B  +F.: O + � P 1  

._l t·iE T \' P E 2  

B + F-: 1 1 

E Q U  $ 

O U T  F-: 1 

._lt·1F' T \' P E  1 

E::S:: S: ·::· ·=· ·-' L 

E t·m 

+ 2 D 4 8  D Hi 

OA2 I::;T H1 

0 0 2 M I �E 

O O B R 1  1 
• 0 02 p ·=· 

· '-

• 0 0 7 p -::o . . 
0 04 :s: E c :s: 

o c c  T \' P E 1 

• 

• 
• 
• 

; 1::; E T  P O  I �iT E R  

0 0  D I D  

0 0 H R :S: 

; G E T  A C H A R A C T E R  

; H U L L  I :s: Et-HI 

; P R I N T T H E  C H A R A C T E R  

; l.oJO R I<: :S: P A C E  AF.: E A  

D 6  t·1 \' I_.J :s: 

+ 2 D :::: :::: D D U T  

0 O B  t·1E :S: :s 0 

0 0 0  P O  
o c  

O J  

o :::: 

F.: 1 2  
r:::· -�· r:. --' 
C• C• ,..:_ ._, 

:�: T C L K 

D 2  T \' P E 2  

+ O O D R 1 :�: 

+ 0 0 4 R 4  
• o o ·::;. R ·3 

o :::: c :S: T H1 

o ·::;. :::: l.o.I A I T  

O O O O OE X I DT A O O O O A 0 0 08 B O D O A B O O O D B O A 4 5 B 4 E 5 4 B 4 5 5 2 B 2 0 5 4 B 4 9 4 D B 4 5 2 0 I: 4 F 4 6 7 F O F B F  

I:2 044I: 4 1 5 9 B 2 0 2 8 B 4 8 4 8 B J A 4 D I: 4 D 3 A B 5 3 5 3 B 2 9 2 0 B 3 F O OB O D O A B 5 4 4 8 B 4 5 2 0 I: 4 E 5 5 7 F 1 7 8 F  

B 4 D 4 2 B 4 5 52 B 2 0 4 F B 4 6 2 0 B 5 4 4 9 B 4 3 4 B B 5 3 2 0B454CB4 1 5 0 B 5 J 4 5 B 4 4 2 0 B 4 9 5 3 B 3 A 2 0 7 F 1 AC F  

B 0 02 0B 4 1 4 E B 4 4 2 0 B 5 4 4 8 B 4 5 2 0 B 4 3 4 F B 5 2 5 2 B 4 5 4 J B 5 4 2 0 B 5 4 4 9 B 4 D 4 5 B 2 0 4 9 B 5 3 J A 7 F 1 B 9 F  

B2 0 0 0 B 0 3 0 0B O O O O B 02 E O C O O D 6 B 0 6 A O C O O C AC O O O B B 2 D 6 0 C O O O O B 2 D6 0 C 0 0 02 B 2 D 6 0 7 F 1 D 1 F  

C 0 0 0 4 B 0 6A O C O O C AC 0 0 0 8 B 0 6 A O B O O O O C O O O OB 06 A O B O O O O B 0 3 0 0 B 0 0 0 1 B 2 C 4 0 B 0 6 A 0 7 F 2 0 2 F  

B O O O O BC 1 4 0 B 06 A OB O O O OC O O O O B 0 6 A O C O O CAC 0 0 2 C B 2 D 8 5 B 0 6 A O C O OC A C 0 0 4 F B 2 D A 0 7 F 1 8 C F  

HP-4 1 C  

Cord Reader (4 I C) 
Printer (4 !C) 

THE WAND (4 1 C) 

HP-67 

HP-97 

HP-34C 

HP-38C 

HP-33C 

HP-38E 

HP-37E 

HP-33E 

HP-32E 

HP-3 1 E  

2621A Terminal 

-ADD I I 

H EWLETT - PACKARD'S 

Calculators at 

Discount Prices 

Ff/o- HEWLETT 
�f.!jl PACKARD 

LIST PRICE 

'295 

' 2 1 5  

'385 

' 1 25 

'375 

'750 

' 1 50 

' 1 50 

� 1 1  0 

' 1 20 

'75 

'90 

'70 

'50 

' 1 495 

FARNSWORTH PRICE 

'259.00 

' 1 93.00 

'346 .00 

'1 25.00 

'318.75 

'637 .50 

' 1 35 . 00  

' 1 35 . 00  

s99.00 

' 1 02.00 

'63.75 

'76:50 

'59.50 
'42.!>0 

' 1 395.00 

I I Residents add 5. 25"/o Soles Tax 
VISA-MASTER CHARGE-CASHIER CHECK 
Personal Check OK - Allow 1 0  days 
for bonk clearance. 

FARNSWORTH ���"����
�
�ENTER 

Aurora, IL (3 1 2) 851 -3888 
WEEKDAYS 10 8 SAT 10 5 
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Listing 2 continued on page 302 

TRS-80* PROGRAMS 
32K 2 Disk Drive Min 

WORD WIZARD I . . . . . . . . . . . .  $ 1 9.95 
Full  upper a nd lower case characterization.  Up to 3 pages of texl 1n 
memory a t  a l ime.  Store up to 30 pages of text per diskette. Load, 
Save, Pnnl-out  (single or m ul ti - copies) lnserl ! Delete l i nes, char
acters, or blocks of text .  Block Move 1 Delete 1 Copy lines. Typeset ting 
and variable length page. Type i n  the text sloppy , clean it up on the 
screen and print  out  a perlec1 copy. 

MATRIX MANIPULATOR . . . . . . . . . . . . $ 1 9. 95 
All  information can be manipulated by colu m ns a n d  rows; adding . 
subtracting , m u l tiplying and dividing col u m ns by other colu m ns 
and pul l ing the resul ts  in  a thi rd col u m n  with statistical analysis. 

BUILDER JOB COST . . . . . . . . . . . .  $29. 95 
Complete JOb cost analysis package for home builder. 189 user
defined cost categories. A u toma tic i nvoice con t rol to actual cost ol 
the home u nder construction . User input for estimated costs of 
home. Computer generated cost- to-cost comparisons. Up 10 47  
homes u nder construction per dolo diskette. 

WORD WIZARD II . . . . . . . . . . . . $29.95 
48 K updated version of Word Wizard I .  26 user-defined keys 10 
speed typing chores. Word oriented with a utomatic wrap around 
capabil i t ies .  Variable pri n tout form a t t i n g .  Easy ro use. 

WORD WIZARD I & MAIL LIST COMBINATION $29.95 
Word Wizard I as above with 500 mail listings per diskelle. Com
puler person a lizes letters t o  selected recipients of letters. forms, 
etc. using variable select codes. 

Please allow 2-4 weeks for delivery on Disks only 
Send $ 1 . 0 0  for full catalog of Hardware & Software 

Computer Programming Unlimited 
67 12  Langston Drive 
Austin, Texas 78723 

(5 12) 928-2626 
MasterCard and VISA Accepted 

'TRS-80 is a Registered Trademark of Tandy Corp. 

Circ le 1 25 on inqu iry card. 



Circle 224 on inquiry card. 

O S B O R N E  C O M PATA B L E  

REACV 
BU SINESS 

t o  R U N  
S O FT\NAR E 

in CBAS IC2 
* features * 

or 1 6 K  B A S I C  

Four Complete Packages--

General Ledger 

Accounts Receivable 

Accounts Payable 

Payroll with Cost Accounting 

Strong support from Osborne Manuals 

CBASIC2 runs under CP/M or under COOS 
version 1.07 on Cromemco computers 

16K BASIC runs on Cromemco computers 

Cursor addressing routines for Hazeltine, 
lear Siegler and Cromemco (Beehive) 
Terminals 

Source Codes and lnsta!lalion Instructions 
provided along with disks 

Automatic Command Start-up 

Easy to apply to all of your business and 
systems needs 

* hardware required * 
One or more 8" or 5" Floppy 1:t 
Drives 
CRT with cursor addressing 

132-Column Printer 

$'14500 
per p a c k a g e  

Add Hfw,t.•PII'"� (Jiol ,wid b· l12'l �Jie• l�'< CllrDII (,\I(()S ACCfPHO 

• DEALER INQUIRIES INVITED , 

e OSBORNE READY t o  RUN e EXI'AND(Run Cromcmco e ll:;P ] (!Hsk U t i l -
BUSINESS SOFIWARE Software on CP/M) i t lc� for Cromcmco 

e S�IOS(CP/M for e MICROPLOT (Versa t i le e nUl' <'.(Double sided : 
Cromcmco comput e r s )  P r i n t e r  Graphics) • nUl' 5 (Disk Util-
X-IOS(MP/!1 f o r  e DRIVE(Customizcd it  lcs  for  CP/M 
Croll'.emco Computers) P r i n t e r  D r l v (' r s )  e oUr fl(J)b l .  Dcnsitv, 

• Call or Write for Free Catalogue and More I n formation • 
* We will Customize any of our programs at our Standard Consulting Rates * 

'f:r � l l  orrlrrs usually s hi ppr- rl R" 
For 5" rl isk� adrl :; · 2 0 . 00 fo r . download i n : � 

_\1 1CAI-f Hll\ -''1/17 \\ \ 1.\"t T I R t U  • . I \ I l l .  4-'�% ph . -' ' V'l .l ) � 17 11 )  
MICro AppliCdfiom .and H.ardwo�re 

, CONSULT ANTS •nd SOFTWARE DEVELOPERS • 

S-100 

MULTI- FUNCTION 1 /0 BOAR D  
Has two serial  Sync/ A sync ports 
(R S-232 ,  cu rrent l oop or TT L) 
with individual  Xtal con trolled 
programmable baudrate genera

C ircle 225 on inquiry card. 

tors . Four 8-bit Para l lel ports; one latched i n p u t  port and other 
three can be programmed in combinations of i nput,  output or 
b id irectional . A lso, has t h ree 1 6-bit Programmable Timers and an 
8-level Programmable I n terrupt Controller w/Auto restart (8080 I 
280) . Other features i nclude; o n -board clock divisor for t i mers , 
completely socketed, wire wrap posts for easy port conf iguration 
plus more . 
A & T w/user's Manual  . . . . . . . . . .  ( P /N 52748-1 00) $375.00* 

S-1 00 

"SMAR T" 
PROTOTYPI N G  

BOAR D  
Provides flex i b i l i ty with our Bu 
Bar matrixed power distr ibu ti o n .  
Our "SM A R T" Prototyping 
Board a l lows bu i ld ing  your ci rcu i t (s) with ease and saves you 
hours of power busing layout t i m e .  I deal for Memory , CPU,  1 /0 ,  
A/D ,  D/A ,  D i s k  Contro l ler,  etc . Accepts a l l  standard .300" and 
.600" row spacing 1 /Cs o r  sockets.  Top row o n  . 1  00" center spac
ing a l lows mount ing of  standard Header Con nectors. 

K i t-incl udes two Bus Bars with Power Supply (+5V , ±1 2V ) com-
ponents (as shown on photo) . . . . . .  (P /N 52748400) $49.95* 
Board only  . . . . . . . . . . . . . . . . .  (P/N 52748-4XX ) $29.95* 
' Ca l i f. Residents Add 6% Sales Tax .  U .S .  Domestic Price. Price 

Subject To Change Without Notice. 
1 /0 TECHNOLOGY 

FOR M O R E  I N FO R MAT ION P . O .  B o x  2 1 1 9  •• 
CA L L  O R  W R I T E ·  Canyon Cou ntry,  C A  9 1 3 5 1  V:&!J ' 

Phone ( 8 0 5 )  2 5 2 -7666 · 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 
SubLOGIC's T80-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-0, 
out-of-the-cockpit view of flight. 

Thanks to fast animation and accurate repre
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog
nize how thoroughly they can explore the 
aircraft's characteristics. 

Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
T80-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 

Circle 226 on inquiry card. 

for the TRS·SO 
Special Features: 
• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TRS-80, Level 1 or 2 
• 16K memory 
• Nothing else! 

See your dealer or order direct. For 
direct order, include $1 .25 and specify 
UPS or first class mail. I l linois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

§M@LOGIC 
Distribution Corp. 
Box V, Savoy, I L  61 874 
(217) 359-8482 
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CP M rs ill r�grsterell tradem�r� ol Dtqrtal Resr:uch Corp. 
TRS-80 •s a regrslerrcl trademark ol Radro Shack. 

L isting 2 continued: 

C O O O O B 2 C A O C 0 0 6 7 B 2 D A O C 0 0 0 2 B 2 C A O C 0 0 6 7 B 2 D A OC 0 0 0 4B 1 0 E 7 B C 0 3 B B D 0 7 0 B 1 6 0 1 7 F 1 88 F  

B 0 4 5 B B 2 C 8 1 B 1 0 F B4 0 0 0 0 D I O  5 0 0 6 A E XM P L  3 0 0 A 2 G T I M  3 0 0 9 C R D C L K  4 0 0 0 0 R T C  7 F 0 2 C F  

3 0 0 9 2 S T C L K  3 0 08 C S T I M  O O O F 6  

Listing 3 :  Execution of the demonstration program of listing 2. 

E N T E R  T I M E O F  DAY ( HH : M M : S S )  ? 2 0 : 4 9 : 4 0  

T H E  t i U t·1 B E F.: OF 

T H E  NUt1 B E F.:  O F  

T H E  t·iU t·1 B E F:  O F  

T H E  t·i U I"1 B E F.: O F  

T H E  N U t·1B E F.: O F  

T I c r.:: :�: E L A P :�: E D  

T I O:S E L A P :� E D  

T I C K :�: E L A P :�E D 

T I O: :�: E L A P :� E D  

T I O: :�: E L A P :� E D  

I :S: : 

r:s: : 
E: : 

E: : 

r:s: : 

2 AND T H E  C O F.: F.: E C T  T I M E I S :  2 0 : 4 9 : 4 2 

1 6  AND T H E  C O F.: F.: E C T  T I ME I S :  2 0 : 4 9 : 5 6 

26 AND T H E C O F: F: E C T  T I M E I S :  2 0 : 5 0 : 6 

43 0 AND T H E C O R R E C T  T I M E  I S :  2 0 : 5 6 : 5 0  

444 A N D  T H E  C O F.: F: E C T  T I M E I S :  2 0 : 5 7 : 4  

·;:· l::i4 0 6 A  

E N T E F.:  T I ME O F  D A Y  < HH : M M : S S )  ?2 3 : 5 9 : 3 0  

T H E  N U M B E F.:  O F  T I CK S  E L A P S E D  I S :  5 A N D  T H E  C D F.: F.: E C T  T I M E I S :  2 3 : 5 9 : 3 5  

T H E  N U M B E F:  O F  T I CK S  E L A P S E D  I S :  1 7  A N D  T H E  C O F.: F: E C T  T I M E I S :  2 3 : 5 9 : 4 7  

T H E  N U M B E F: O F  T I CK S  E L A P S E D  I S :  2 6  A N D  T H E  C O F: F: E C T  T I M E I S :  2 3 : 5 9 : 5 6 

T H E  N U M B E R  O F  T I C K S  E L A P S E D  I S :  3 8  A N D  T H E  C O R F: E C T  T I M E I S :  0 : 0 : 8  

?G4 0 6 A  

E N T E R  T I M E  O F  DAY < H H : MM : S S )  ? 2 3 : 6 1 : 2 3 

T H E  N U M B E R  OF T I CK S  E L A P S E D  I S :  2 AND T H E  C O R R E C T  T I ME I S :  0 : 0 : 2  

THE N U M B E F:  O F  T I CK S  E L A P S E D  I S :  9 AND T H E  C O F.: R E C T  T I M E  I S :  0 : 0 : 9  

S- 1 00 
Real Time $850 
Video Digitizer [, Display 

8086 C PU $450 
W/vectored i nterrupts 

RAM $395 
8Kx 1 6/ 1 6Kx8 

8086 $495 
PROM-I/O 

Seria l and $350 
Para l le l  I/O 

Paral lel l/0 $350 
[, Timer 

I 2 2 TRS-80 S- 1 00 PET KIM 

A/D D/A 
.... 1 2  Bit 1 2  Bit ..... 
.... High Speed High Speed ..... 
.... 8 Ch.Differential 4 Channel ..... 
.... 1 6  Ch.Single-ended 
.... Each AID Module $495 Each D/A Module $395 ..... 

TRS-80, PET, or KIM requires an interface board providing expansion 
for 4 modules. Expansion Board + Power Supply + Enclosure . $200. 

TECMAR , INC. 
(2 16) 382-7599 

S- 1 00 SYSTEMS 
Data Acquisition 
M icrocomputer 

$6,950 
V ideo M icrocomputer 

$6,950 
Computer Portrait 

System 
$4,950 
Custom 

Configurations 
Available 

' Reg. Trademark of Tandy Corp. 234 1 4  G reenlawn • C leveland, OH 44 1 22 2Reg. Trademark of Commodore 
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VICTOR . . .  Number 1 
in Impact Matrix Printing ! 

- . /,.rr._._•a 

A U nique P ri nt ing Term inal  ��=�����;:;;:::� • 80 column ,  bi-directional printing • Large 360 character buffer 
• Upper & lower case font • Four interlaces - standard 

Model  5080 

• Full graphics - 480 columns per line parallel & RS232 & TTY &\IEEE-488) 
• Top of form & horizontal tabs • Baud rate switch selectable A Complete Line of Impact Matrix Printers 

• True 100 cps throughput • Sell-test 
• Bi-directional friction and • Ul/CSA a pproved 

sprocket paper feed • Intelligent shortest path head return 

The Model 5080, shown above, i s  a heavy-d uty pri nt ing term i na l  
offered for sale at most compet i t ive pr ices.  O n l y  $995 i n  s i ng l e  
quant i ty !  Th is  pr i nter  h a s  been desig ned to co nform to the most 
str ingent computer spec i f icat i o ns ,  i nc l u d i n g  software on/off con
tro l ,  stat u s  feedback s i g na l s  and a busy s i g n a l  shou ld  you f i l l  our 
extra l arge buffer. Don' t  de lay ,  order now to i nsure early del ivery ! 

V i ctor has de l ivered more than 700,000 i ndustr ial , q ua l i ty matr ix  
pr i nters. These are term i n a l s ,  mechan isms,  and heads des ig ned 
to solve your pro b lems.  Prod ucts  that a re backed by a strong 
appl icat ion e n g i neeri ng staff,  worldwide serv ice and 50 years of 
V ictor pride in prod u ct .  

VICTOR DATA PRODUCTS 
Subsidiary of Walter Kidde & Company, Inc.  

KIDDE 
3900 North Rockwell Street. Chicago, l l l 1n01S 60618 Tel e p h o n e :  3 1 2·539·8200 

Model  50 1 0  

M o d e l  1 30 

GR EAT BRITAI N - DATAPLUS. 0242·30030 G ER M A N Y - BOT. (07 4 1 )  804 1 ITALY - C.A. I  .. 23.63.85 1 

SPAIN - CETA. 254 6607 SWITZERLA N D - ERN I ,  01 833 33 33 CANADA - MUNRO. ( 4 1 6)676· 1 042 

FRANCE - M ETROLOG I E. (1) 791  44 44 SOUTH AFRICA - EAGLE. 45- 1 4 2 1  

SINGAPORE - OG. 9 1 7 788 or 9 1 8592 H O N G  K O N G  - G ILMAN .  3·427 1 4 4 

Circle 229 on inqu iry card. 

M o d e l  80 

.,.. . , 

� ---

M o d e l  1 29 
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Microcomputers and 
Physiological Simulation 

James E Randall 
Addison-Wesley 
Reading MA, 1980 
234 pages, hardcover 
$14. 50 

The observation of living 
systems is often a complex 
and difficult task; for those 
amateur or pr�fessional 
scientists who spend their 
time investigating the life 
signs and physiological 
responses of man and other 
animals, the use of 
laboratory computers in the 
data-gathering phase of their 
research has become a 
necessity. In most cases, the 
invasion of computers into 
the laboratory environment 
started with the advent of 

minicomputers such as the 
LINC (Laboratory Instru
ment Computer) and later, 
the Digital Equipment Cor
poration PDP-12. The 
relatively low-cost and 
single-user nature of these 
systems made them especial
ly attractive to the scientist 
willing to learn computer 
science. A typical installa
tion would be optimized for 
data acquisition and format
ting, and sophisticated data 
anillysis, simulation, and 
modeling would generally be 
done on large, centralized 
mainframes such as the IBM 
360-91. Time on these large 
machines was not cheap, 
and the budgets required to 
support extensive simulation 
studies were often pro
hibitive. For these reasons, 

the study of biological 
systems by simulation has 
tended to be restricted and 
specialized in nature. 

With the arrival of 
microprocessor hardware 
and software systems at 
much lower cost than 
minicomputers, and with the 
development of special
purpose, high-speed 
arithmetic-processing units, 
creative and generalized 
simulation studies may now 
be performed with a rather 
modest expenditure of 
money; of course, inexpen
sive computing tools do not 
necessarily reduce the total 
cost of developing the cor
rect system for a particular 
application. Here is where 
Dr Randall's book is in
valuable: the background 

information on micro
processors, combined with 
specific examples of 
biological data simulated 
with various hardware and 
software configurations, 
should allow any life-science 
experimenter to progress 
rapidly from the initial idea 
to a working simulation 
model. 

The first chapters of the 
book describe the basic 
realities of the micro
computer world in a clear 
and comprehensive fashion; 
the various evolutionary 
trends in hardware and soft
ware design which gave rise 
to some of the more popular 
present-day microprocessor 
systems are explained in a 
cogent and enlightening 
manner that should orient 
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the .ne.ophyte user amidst the 
gtowing maze of specifica
tio

.
ns and performance 

figures that seem to 
characterize the technical 
aspects of microprocessing. 
Thus, several years of prac
tical experience have been 
condensed into what will 
soon be an indispensable 
reference for anyone con
sidering the mathematical 
study of physiology. 

In addition to people doing 
research, Microcomputers 
and Physiological Simula
tion should help those 
who would like to use in
teractive modeling as a 
teaching or demonstration 
device. All too often, an ac
tual experiment may not 
turn out as expected, or ·the 
number of people observing 
the demonstration is so large 
that no one learns very 
much. Given these cir
cumstances, a simulation ap
proach for showing the 
dynamic realities of various 
physiological functions is 
both a clever and necessary 
approach. For example, in 
the study of cardiac output 
and central arterial pressure, 
a student could make a 
number of "experimental" 
manipulations of the cir
culatory system which 
would, on one hand, help to 
clarify what really goes on 
in an intact organism, but 
which, on the other hand, 
would be difficult to do 
within the confines of an ex
perimental preparation. In 
addition, the time required to 
load a software model of the 
heart is much less than that 
needed to set up a live ex
periment (and, of course, 
the overall cost of simula
tion is likely to be much less 
than the real thing) . So, 
given the desire to provide 
better instruction and reduce 
the time and money needed 
to give students first-hand 
experience in physiology, a 
teacher in the life sciences 
should consider carefully the 
interesting and useful tech
niques developed in this 
book. 

Several of the examples in 
this book are extensions of 
topics that have been the 
subjects of articles in BYTE; 
the electrocardiogram (E<;::G) 
receives considerable atten-
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tion, as does the nature of 
the neuronal axon potential 
and membrane conductances 
following various stimula
tion examples . In addition, 
the section on digital filter
ing and waveform distortion 
is relevant to a wide range 
of engineering and 
computer-science applica
tions outside the life 
sciences. If you already have 
an Apple II, an S-100-based 
system, or . a TRS-80 system, 
several BASIC language pro
grams are provided so that 
you can, get up and running 

immediately; acquisition of 
the appropriate arithmetic
processing option for your 
microprocessor will allow 
you to run more 
sophisticated and inore 
dynamic simulation studies 
in a reasonable amount of 
time. 

In a larger context, 
Microcomputers and 
Physiological Simulation is 
one more contribution to 
the field of personal, interac
tive microprocessor-based 
teaching tools which in 
specific circumstances offer 

numerous advantages over 
conventional methods; the 
creativity and breadth of in
vestigation allowed by flex
ible and well-conceived soft
ware and hardware systems 
are in many ways much 
greater, and certainly 
achieved with less effort, 
than our present experimen
tal and pedagogical methods 
support. Of course, for 
undergraduate or graduate 
education and research, 
having a group of students 
organize and implement one 
of the simulations described 



in this text will not only 
provide them with an in
teresting tool within their 
specific field of study, but 
will also allow them to 
know in some depth the 
basics of the microprocessor 
environment which has 
become an essential 
substrate of almost all 
avenues of scientific and 
laboratory undertaking. 
Judging by the possibilities 
offered in Dr Randall's pre
sent work, the contribution 
of the microprocessor to 
laboratory science and 
technical education will be 

enormous. Comprehensive 
guides of this sort serve to 
allow everyone easy access 
to a much more evolved set 
of teaching and experimental 
tools than has been available 
before. • 

Nicholas Bedworth 
Microtex 
45 Trowbridge St 
Cambridge MA 02138 

Microcomputer-Analog 
Converter Software and . 
Hardware Interfacing 

Titus, Titus, Rony, 
and Larsen 
Blacksburg Continuing 
Education Series 
Howard W Sams, 1978 
286 pages, softcover 
$9. 50 

Microcomputer-Analog 
Converter Software a11d 
Hardware Interfacing is a 
textbook intended for either 
class use or self-study. It 
includes learning goals for 
each chapter, a chapter of 
experiments, and a large 
number of hardware and 
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software illustrations. All 
software in the book is for ·the 8080 microprocessor; 
conversion to other 8-bit 
microprocessors would 
range from trivial to 
moderately difficult. 

The topics ctivered are: 
analog-to-digital (A/D) and 
digital-to-analog (D I A) con
version, interfacing digital 
panel meters, sample-and
hold and multiplexer cir
cuits, and miscellaneous 
conversion techniques. 
Appendices include data 
sheets and applications notes 
for a wide range of Dl A 
and AID devices ranging in 
cost from a few dollars to a 
few hundred dollars. 

The reader of the book is 
assumed to be familiar with 
analog circuitry, with digital 
circuitry, and with 8080 pro
gramming. The level of 
familiarity required for 
analog devices is about the 
same as any radio amateur 
above the Novice class 
would have. The digital and 
computer familiarity are at 
about the same level; 
anyone who knows what a 
three-state buffer is and 
what the difference is be
tween polled and interrupt
driven I/0 (input/output) 
should have no trouble with 
the text. Both polled and 
interrupt-driven systems are 
discussed, by the way' along 
with point graphics and 
measurement systems. 

All in all, this is a good 
introduction to digital-to
analog interfacing, and a 
good reference book. The 
utility as the latter would be 
increased if there were a 
good descriptive index of 
the devices discussed. As 
with many of the books in 
this series, there are no 
blank pages in front or at 
the back for notes; most 
readers will probably want 
several pages of notes, so 
this is irritating. • 
John A Lehman 
716 Hutchins #2 
Ann Arbor MI 48103 

Engineer's Notebook: A 
Handbook of Integrated 
Circuit Applications 

Forrest M Mims III 
Radio Shack Technical 
Publications 



128 pages, softcover 
$1 . 99 

Engineer's Notebook is 
a collection of hundreds 
of simple circuits using in
tegrated circuits, each one 
neatly hand-drawn and 
labeled, with all of the 
details (resistor and 
capacitor values, transistor 
numbers, etc) filled in. The 
devices used are primarily 
TTL (transistor-transistor 
logic), CMOS (complemen
tary metal-oxide semicon
ductor), and linear function 
circuits. 

As a programmer, I keep 
a file of useful subroutines 
for each machine and 
language with which I work. 
As the file grows, program
ming gets easier because 
more chunks of new pro
grams come straight out of 
the file. Engineer's Notebook 
is the start of my circuit 
file. Since I am a novice 
to electronics, I simply 
cannot say whether an 
experienced circuit designer 
will find this collection 
useful . I tend to doubt it; 
the book is not written for 
him. For beginners, 
however, the circuits are a 
real help . Not necessarily 
because they will fit right in
to the next project you 
build, but because of the 
help they provide in learning 
how to use integrated cir
cuits. 

After a very brief (four
page) introduction to basic 
electronics (where you are 
told what resistors, capac
itors, and semiconductors 
are for), the book launches 
into CMOS circuits. In 
about forty pages it presents 
various circuits, starting 
with the use of simple gates 
and moving through 
switches and decoders, flip
flops and counters, memory 
devices, and a variety of 
music- and noise-generating 
devices including the 
SN76488N complex sound 
generator. The TTL section 
covers simple gate circuits 
(including a couple of very 
informative pages on the use 
of Schmitt triggers), 
oscillators, selectors and 
decoders, then counters and 
dividers. The linear circuits 
include pages and pages of 

op-amp applications, LED 
(light-emitting diode) bar 
displays, tone decoders, and 
uses for voltage-controlled 
oscillators. 

If you do not know much 
about electronics and if you 
want to learn how to use in
tegrated circuits, I suggest 
you buy one of Don Lan
caster's "cookbooks" (or 
some other introductory 
text), and Engineer's 
Notebook. Use it as a 
workbook for the text; think 
of the circuits as answers to 
questions the text did not 

pose. Go through them 
using the text and figure out 
why they work. Answer the 
question: Why use this 
value resistor (capacitor, 
transistor)? Before very 
long, you will know what 
you need to know. 

I bought the book 
primarily to learn about 
TTL. However, because of 
the variety of circuits 
presented, I find myself 
more interested in CMOS 
and somewhat intrigued by 
linear circuits. I'm studying 
all three now. The book is 

well worth its two-dollar 
price no matter what use 
you make of it. • 

Richard Fritzson 
25 Callodine Ave 
Amherst NY 14226 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS 120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® Ill 
at only a fraction of the cost. The DS 120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include :  

• 1 65 cps bidirectional printing •RS232 interface 
• Horizontal & Vertical Tabs •20 rnA Current Loop interface 
•Page Length Selection •Top of Form 
• 1 10-4800 baud operation •Adjustable Margins 
• 1 000 character print buffer • Double wide characters 
•X-on, X-off protocol •Parity selection 
•Self Test •Optional APL character set 

Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts . In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to-
day's higher speed data com-
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per
formance for years to 
come. When service is 
required,  we will respond 
promptly and effectively . 
Best of all ,  we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details. 

DATASOUTH C O M P U T E R  C O R PO RATI O N  

Circle 233 o n  i nqu i ry card. 

4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523·8500 

September 1980 © BYTE Publications Inc 307 



Circle 234 
'
on inquiry card. 

H EAT H K IT® 
com puter products and Zenith Data Systems get even better 
when you subscribe to Buss: The Independent Newsletter of 
Heath Co. Computers. Buss spreads the latest news of 
com patible hardware and software from many vendors. The 
ne wsletter is not affiliated with any of these and does not 
depend on income from ads. So Buss has to please only its 
subscribers-over 2 9 0 0  of the m .  --

Readers' candid reports of their discoveries save other 
subscribers headaches--and money. Innovations published in 
Buss have included hardware modificatiqns and software 
fixes. And , since it is not a company-controlled publication , 
Buss can deal with both the weaknesses and strengths of 
Heath Co. Computer products. 

Buss is a proven newsletter that keeps getting better-it's 
been published since April 1 9 7 7 .  If you subscribe this month 
you'll receive a free directory of over 50 suppliers of 
hardware and software for Heathkit® computers and Zenith 
Data Systems. You have the choice of starting your Buss 
subscription with the latest issue or available back issues 
(about 14).  All this information will be mailed first class (by 
air mail overseas). Full refund guaranteed if you're not 
satisfied. Payment must be in U.S. dollars payable on a U.S. 
bank or by Master Charge or Visa. 
Issues: 1 2  1 8  24 
U.S. &. Canada $17.98 $24.75 $29.95 
Overseas 2 5 . 0 0  3 0 . 0 0  3 5 . 0 0  
Buss , 3 2 5-B Pennsylvania Ave. , S.E. , Washington , DC 2 0 0 0 3  

308 September 1980 © BYTE Publications Inc Circle 235 on inquiry card. 

Microcomputer Inter
facing with the 8255 PPI 
Chip 

Paul F Goldsbrough and 
Peter R Rony 
Blacksburg Continuing 
Education Series 
Howard W Sams, 1 979 
224 pages, softcover 
$8. 95 

Those who remember the 
integrated circuits available 
a year or two ago may 
wonder how an entire book 
could be devoted to a single 
nonmicroprocessor device. 
The traditional documenta
tion for such a component is 
"U25 on the System Monitor 
Board is a Motorola or 
equivalent 6820 PIA that 
contains two parallel I/0 
ports . . .  .In order to use it 
however, it must be set up 
with the proper software" 
(TDL System Monitor Board 
Manual) . The 217 pages in 
this book are devoted to 
showing how the software 
and hardware for the Intel 
8255 PPI (programmable 
peripheral interface) are set 
up. The general description 
(although not the details) is 
applicable to similar devices 
such as the above-mentioned 
6820 (now 6821) or the 
Texas Instruments 6011. 

The 8255 is a parallel in
terface device which allows 
software configuration of up 
to twenty-four l/0 (in
put/output) lines. It has 
three basic modes: simple, 
handshaking l/0, and 
bidirectional. Up to three 
different ports may be used 
(depending on the mode), 
for input, output, or both . 
All of this makes the 8255 
very flexible; it also makes it 
complicated. 

The book discusses I/0 
schemes in general, and each 
of the 8255 modes in par
ticular. Experiments are 
given for both port- and 
memory-mapped l/0. All 
hardware and software 
illustrated are for an 
8080-based system, but the 
effort required to translate 
to another microprocessor is 
minor. Both polled-device 



and interrupt-driven 110 are 
treated, and the book ends 
with an excellent discussion 
of the hardware and soft
ware requirements for 
master/slave processors. 
This section alone is worth 
the price of the book. 

There are, as usual, a few 
minor faults. On page 63, 
the diagram of the hex in
verter is not labeled; it is a 
74xx04. Numbers in the 
book are sometimes given in 
octal and sometimes in 
decimal radix; unfortunately 
the author often neglects to 
mention which base he is 
using. I suppose ideally he 
ought to give everything in 
octal, decimal, and hexa
decimal, but this conve
nience is probably not need
ed by the relatively 
sophisticated audience at 
whom this book is aimed. 

Personally, I find it hard 
to read an assembler output 
such as that in the text 
which runs the op codes and 
the operands together. 
PUSH PSW is much easier 
to read then PUSHPSW. 
Finally, I would like a 
bookwide index of the ex
periments; it would make 
the book more useful as a 
reference. 

But all of this is quib
bling; the book is more than 
worth the price if you fall 
into one of three groups of 
readers. The first group is 
made up of people who 
have an elementary 
knowledge of digital logic 
(perhaps gained from some 
of the other Blacksburg 
books) and who want to 
learn how to use program
mable interfaces in general 
and the 8255 in particular. 
The second group is made 
up of those who would like 
a more readable reference to 
the 8255 than is provided by 
the data sheet, and who 
want to see sample hard
ware and software inter
faces. Last, anyone putting 
together multiple-processor 
systems would do well to 
look at the last section of 
the book for a quick and 
dirty, but fairly simple, way 
to do it. Let's see, how 
many channels should I put 
on my 280 . . .  7 •  

John A Lehman 
716 Hutchins #2 
Ann Arbor Ml 48103 
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Thrice Upon a Time 

James P Hogan 
Ballantine Books, New 
York NY, 1980 
311 pages, softcover 
$2.25 

Technical books and jour
nals are useful for reference 
facts. Magazine articles and 
"construction" books supply 
the latest in the microcom
puting art to sharpen our 
faculties. But these all ad
dress the issue of "how," 
and nourish the intellect 
with data. Books such as 
James P Hogan's latest 
novel, Thrice Upon a Time, 
answer a far more primal 
need. When the soul is 
anguished by a floppy disk's 
stubborn recalcitrance; when 
the heart is discouraged by 
that elusive last bug in the 

sorting routine; when the 
mind is depressed by the 
manufacturer's twelfth 
postponement of his ship
ping date, the solace from 
this book's visions is a 
soothing balm that carries 
one through to try again 
tomorrow. 

To be sure, Mr Hogan's 
intricate plot far transcends 
mere home computing. In 
his story, which is con
cerned with some natural 
disasters and some 
achievements of mankind, 
he intertwines causes and 
effects so that each 
nourishes the other in an ex
citing race to enjoy the 
benefits of achievement 
without having to bear the 
extreme price the conse
quences of the advances 
seem to engender. Exploring 
this theme, plus presenting it 
in a bolero of variations, is 
a most complex plot concer-

ning a time communications 
machine. As distinct from 
the mysteriously operating 
transporting telephone 
booths of the H G Wells or 
Dr WHO variety, Hogan 
presents a rather well
documented, even plausible, 
invention that takes advan
tage of the Tau wave effect. 
Now I am sure that Tau 
waves are not familiar 
phenomena to many 
readers. Mr Hogan also is 
cognizant of this deficiency 
in the physics background 
of most of us, and so he 
presents an explanation of 
this effect, its discovery and 
usefulness, with such clarity 
and vividness that one 
would no more deny Tau 
wave existence than one 
would deny gravity, black 
holes, or positronic brains. 
Though I leave the details to 
Mr Hogan's characters, suf
fice it for the moment that 

mULTI-TERmi n A L  COmPUTERS 

A ttantion 
COm PUTER DE A LERS! 
TH E N EW I BC SYSTEM 40 OFFERS 
MULTI-USE R  PERFO RMAN C E  AT 
SI N GLE-USER PRICES.  

• Up to 6 C RT/printers can ope ra te 
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• 64K to 1 28K  BYTE memory. 
• 2·24 M BYTE disk storage. 
• Multi-user wordprocessing concur-

rent with data processing. 

The I BC System 40 was desig ned from 
the g round up to be a true mu lt i- user, 
mult i-task ing  computer, and at prices 
below those of s ing le-user systems. 
For pricing and complete i nformation on 
I BC dealerships contact 

!8C/Integrated Business Computers 

2201 0 S. Wi lmington Ave . ,  Suite 306, 
Carson, CA 90745 3) 51 8·4245 
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Sir Charles has invented a 
means to send messages 
back in time. 

Now imagine, if you will, 
that the world is faced with 
a problem; a big one. Say 
we notice by June, when we 
are already steeped to our 
knees in the problem 
(figuratively), that if we had 
known to do some "X" back 
in January, most of this 
trouble would be nonex
istent. Say we do send a 
warning back. Would that 
mean that we are no longer 
troubled, or that we no 
longer are, at all? Then 
why, or who, would have 
sent the message? 

Yes, this paradox has been 
explored before. But a 
marvelous craftsman and 
clear thinker such as James 
Hogan deserves his plat
form, and he exploits it with 
the quintessential detail and 
plausibility so reminiscent of 
the John W Campbell era . 

So, you may concede, it's 
a gripping story. But where 
does my Altair or Apple 
come in? The answer is on 
just about every page. It is 
assumed in the story that at 
that time, 30 years from 
now, most people have a 
working knowledge of high
level languages. The elderly 
Sir Charles has a small com
puter in his home, and it is 
not a remarkable occur
rence. When he needs extra 
computing power or com
mon data, he doesn't think 
twice about linking into the 
national data grid, which 
offers such services, as any 
other utility would offer its 
resources to home users to
day. What is so all-fired ex
citing about this story is that 
Sir Charles, with a setup not 
too different from what is 
available right now to us in 
our computer rooms, has sat 
down and used that com
puter to make a time 
machine. Sure he has access 
to a Tau wave generator, 
which most of us still would 
have trouble acquiring. But 
if Sir Charles can move such 
mountains with his setup, 



surely we can at least move 
a few molehills with ours. 

The book is top-notch. As 
a story, it's exciting and in
volving. As an inspiration, 
well I don't want to write 
any longer. My microcom
puter awaits. 

Jay P Lucas 
3409 Saylor Pl 
Alexandria VA 22304 

Noise Reduction Tech
niques in Electronic 
Systems 

Henry W Ott 
John Wiley & Sons 
New York NY, 1976 
294 pages, hardcover 
$24. 50 

Although frequently 
unrecognized, electrical 
noise is a serious problem in 
the rnicrocornputing en
vironment. The horne 
microcomputer is a recog
nized source of elec
tromagnetic interference 
(EMI) or radio-frequency in
terference (RFI). The sound 
effects of computer games 
produced on a nearby radio 
are the mark of clever pro
gramming and poor elec
tromagnetic shielding. Fur
ther, many prototype or 
even final versions of digital 
and analog projects fail 
completely or suffer occa
sional untraceable glitches 
because of improper atten
tion to noise sources. Addi
tionally, the rush to marry 
the continuous, frequently 
low-level, analog signals to 
fast-switching, noisy digital 
microcomputers promises 
many tremendous EMI 
problems. Intolerably, from 
tens to hundreds of 
millivolts of digital noise 
may appear in analog 
signals that never exceed 
10 V and are frequently in 
the 0.1 V to 1 V range. 

The above problems can 
be solved by the application 
of information about 
noise-preferably done 
systematically in the initial 
design rather than as a 
patchwork correction after 
the fact. Ott's extremely 

well-written book contains 
this fnforrnation and is one 
of the finest books on elec
trical noise, its sources, 
propagation, reception, and 
suppression. This book is an 
outgrowth of lectures at Bell 
Laboratories, and is directed 
at a technician-level two
year college program. 

Chapter 1 is a lucid 
discussion of noise sources, 
their coupling into your 
system, and a summary of 
the elimination methods: 
shielding, grounding, 
balancing, filtering, isola
tion, separation and orienta
tion, circuit impedance con
trol, cable design, and 
cancellation. The remainder 
of the book expands on 
these points. 

Chapter 2 discusses the 
theory of shielding conduc
tors, and why it does not 
always work. The distinc
tion between capacitive and 
inductive coupling is care
fully made. Grounding 
schemes for cables are 
clearly shown along with 
their relative rneri ts. 

Chapter 3 discusses pro-

cedures for minimizing 
ground loops, low-frequency 
and high-frequency ground
ing (they are different), and 
grounding shields properly . 
Especially important, and 
carefully treated, is the 
elimination of ground loops. 

' Chapter 4, "Other Noise 
Reduction Techniques,"  
discusses balancing, power
supply decoupling, the much 
misunderstood transmission 
impedance of a power 
distribution system and its 
effect on system perfor
mance, high-frequency 
decoupling filters and digital 
circuits. Chapter 5, "Passive 
Components," shows how 
these poorly appreciated 
components can dramat
ically affect system perfor
mance. 

Chapter 6 is "Shielding 
Effectiveness of Metallic 
Shields" and is full of pleas
ant and unpleasant surprises 
about shielding properly. 
Ott discusses in detail how 
to really prevent EMI 
generation or reception. 

Chapter 7 is on "Contact 
Protection" in switches and 

relays. This unlikely sound
ing chapter in a book on 
noise suppression is quite 
logical. Switches and relays 
are notorious sources of 
EMI, and contact protectors 
yield improved life and per
formance and also have the 
beneficial effect of reducing 
EM I .  

Chapters 8 and 9 are 
about intrinsic noise sources 
and active-device noise. 
These two chapters are of 
greatest value for low-level 
analog measurements rather 
than for microcomputer 
uses. 

This book is not easy to 
read, as it assumes familiar
ity with DC circuit theory as 
well as with capacitors, in
ductors, and the complex 
impedance treatment of AC 
circuits. This level of exper
tise is not required for the 
book to be exceedingly 
valuable, however. It is 
clearly written with a lot of 
examples and good problems 
with their solutions. 

Like a good novel, it was 
difficult for me to put this 
book down. The physical 
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Made Easy 
Now you can move u p  to hard d isk  
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n i ng fast. And the cost w i l l  be less than you wou ld 

expect .  We special ize i n  gett ing  O E M 's i nto hard d isk 
systems.  Our customers i nc lude the most successfu l  
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significance of an equation is 
discussed clearly and at 
length; abundant graphs 
demonstrate concepts and 
provide valuable later 
reference. Finally, Ott is ex
ceedingly practical. He has 
obviously spent long hours 
up to his elbows in wire and 
soldering irons tracing down 
and eliminating noise bugs, 
and he tells you his secrets. 

The book is full of useful 
and interesting facts. For 
example, the switching of a 
single transistor-transistor 
logic (TTL) gate connected 
to a power supply through 
10 inches of 22 gauge wire 
causes the ground connec
tion of the integrated circuit 
to jump by 0.4 V. The syn
chronous switching of five 
gates could cause the ground 
to rise to 2 VI Since 2 V is 
the logic threshold for 
transistor-transistor logic, 
proper operation would be 
unlikely. This particular 
problem, a common cause 
of malfunctions in bread
boarded circuits, is partially 
solved by bypass capacitors. 

Do you know how a 
power-distribution bus strip 

works? Why a double-sided 
printed-circuit board can 
give far better performance 
than point-to-point wiring, 
even with very heavy wire, 
or even a single-sided 
printed-circuit board? How 
much ground area do you 
need on a printed-circuit 
board? Do you know what 
a ferrite bead is, and how it 
suppresses noise? Do you 
know what the best type of 
filter capacitor for filtering 
an input line is? (The answer 
is not ceramic disc . )  Why is 
copper a better magnetic 
shield than steel at high fre
quencies? How do you seal 
a cabinet door to EMI7 
Why, in a cabinet, does a 
series of ventilating holes 
with a total area of 1 square 
inch leak far less EMI than a 
single crack in the door with 
an area of 0.1 square inches? 
Ott explains this plus much 
more. 

The book has a few short
comings. The author does 
not always tie separately 
presented concepts together, 
and the reader must perform 
this synthesis. I would also 
like to have seen more infor-

mation on power-line EMI 
filters. The book was not 
written with computers in 
mind so there are no explicit 
references to them. The in
formation on digital circuits 
is very brief. Counterbalanc
ing these problems is the 
fact that the book does not 
deal with obsolete 
technologies, but handles 
fundamental principles 
which will always be a 
proper starting point for at
tacking a new area. 

In summary, this is an ex
cellent book. It should be 
read by every serious 
analog/digital designer. A 
careful reading and applica
tion of Ott's principles will 
save great pain, hours of 
labor, money, and in some 
cases even entire projects. • 

J N Demas 
Department of Chemistry 
University of Virginia 
Charlottesville VA 22901 

THE AQUARIAN CONSPIRACY 

A BY MARILYN FERGUSON 

great shuddering ,  ir- in  consciousness i n  
revocab le sh ift i s  over- crit ica l  numbers of in-
tak ing us .  I t  i s  not a new div idua ls ,  a network 
pol i tica l ,  re l ig ious or powerfu l  enough to br ing 
economic system .  I t  about rad ica l  change 
is a new mind,  a in  our cu l ture .  
turn-about 
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Tracking Down the 
Modem Filters 

Since my article "An 
Answer/Originate Modem" 
was published in the June 
1980 BYTE (page 24), I have 
found that the company 
which makes the CH1262 
and CH1267 filters has 
moved. The current address 
and telephone number are: 

Cermetek Microelectronics 
1308 Borregas Ave 
Sunnyvale CA 94086 
(408) 734-8150 

The filters are available as 
"miniModem" building 
blocks from this firm. 

Ronald G Parsons 
9001 Laurel Grove Dr 
Austin TX 78758 

The Sou rce and Tym
share Sign Operations 

Ag reement  

Source Telecomputing 
Corporation and Tymshare 
Inc have entered into a 
development and pilot 
operation agreement under 
which Tymshare, a com
puter service company, will 
provide a variety of facilities 
and services to increase the 
user capacity of The Source, 
an information utility. Tym
share's subsidiary, Tymnet 
Inc, which operates the 
TYMNET public packet
communications network 
serving 200 cities, will be 
utilized in The Source's ex
pansion program. The 
number of Source users, 
now approaching 5000, has 
increased beyond the 
system's present capabilities. 
Utilizing TYMNET's equip
ment and expertise will 
better serve existing users 
and permit The Source to 
accommodate thousands 
more. 

Through The Source, 
owners of home computers, 
computer terminals, and 
word-processing equipment 
are able to access a variety 



of data bases and programs 
by telephone connection to 
computers of The Source 
network. For details, contact 
The Source, Source 
Telecomputing Corporation, 
1616 Anderson Rd, McLean 
VA 22102, (703) 821-6660. 

Heath Offers Source 
Code to Its Customers 

Heath Company, Dept 
350-390, Benton Harbor MI 
49022, (616) 982-3210, is 
offering to its microcom
puter customers source code 
for the company's internally 
developed system software 
and hardware. Source code 
to be released include those 
for Heath's cassette 
assembler, debugger, editor, 
and BASIC, and the source 
code for HDOS, Heath's 
disk operating system. Also 
being offered are the firm
ware for the H-17 and H-89 
disk controllers and the 
firmware for the H-19 video 
terminal. The source code 
listings are $25 each except 
for HDOS, which is $195. 
The H-19 code will also in
clude source on a Heath 
HDOS floppy disk and the 
character generator ROM 
(read-only memory) code. 
HDOS source code is 
available on floppy disk and 
includes the disk Assembler, 
Editor, BASIC, and DBUG, 
as well as PIP and other 
utilities. All products remain 
copyrighted, and even 
though source code is 
available, it is not being 
placed in the public domain. 
Heath welcomes licensing 
discussions for HDOS from 
other manufacturers. 

Computer Bul let in Board 
for Radio Amateurs 

A free access program, 
called HAMNET, was 
established by Donald 
Stoner, W6TNS, and The 
Peripheral People, POB 524, 
Mercer Island WA 98040, 
(206) 232-4505 . HAMNET 
utilizes the extensive 
MicroNet communications 
network, which allows ac
cess through almost two 
hundred local telephone 
numbers. Checking into 
HAMNET permits users to 

post and retrieve messages 
for help wanted, equipment 
for sale, network news, 
schedules, and so on. Other 
features planned are prop
agation forecasts, Federal 
Communications Commis
sion (FCC) news, new pro
duct announcements, and 
more. Public-domain pro
grams are also available. 
HAMGAB is a ham "fre
quency" for two users to 
communicate or transfer 
programs. While the system 
is primarily oriented 
towards amateur radio 
buffs, it is open to all 
MicroNet tustomers. A 
subscription to MicroNet is 
$9 and $5 per connect hour. 
Customers are given a 
128 K-byte block for storage 
of files. Information is 
available from Personal 
Computing Division, Com
puServe Inc, 5000 Arlington 
Centre Blvd, Columbus OH 
43220. 

New TRS-80 Keyboards 

Radio Shack has an
nounced an important 

change in its TRS-80 Model 
I microcomputer. The new 
keyboard that uses a 
capacitive-contact system to 
eliminate the well-known 
keyboard debounce prob
lem does not have 
removable key caps, which 
were on the older TRS-80 
models. Any attempt to 
clean the keyboard by 
removing the key caps will 
result in damage to only 
those TRS-80s that have the 
new keyboard. TRS-80s 
with the new keyboard are 
distinguished by a dull (as 
opposed to a shiny) finish 
on the keys and a curved (as 
opposed to a straight) slope 
of the keyboard tops when 
viewed from the side. 

Educational Software for 
the Apple  

The Department of 
Natural Science at Eastern 
Kentucky University, 
Memorial Science 220, Rich
mond KY 40475 (606) 
622-3735, has completed a 
search for educational 
courseware written for 

microcomputers. They have 
compiled a catalog of educa
tional software for the 
Apple II computer. Schools 
may obtain a copy of this 
catalog by writing to Pro
fessor John Wernegreen at 
the above address. • 

Catching the Khach iyan 
Bug 

In Part 1 of "Khachiyan's 
Algorithm" by Berresford, 
Rockett, and Stevenson 
(August 1980 BYTE), a 
typographical error occurred 
in an Editor's Note by Gregg 
Williams (GW) at the 
bottom of the first column 
on page 202. The error at 
the end of line 7 of the 
italicized paragraph is in the 
equation 

t = K"p 
The correction is 

t = KnP . •  

THERE'S 
A BIG 
FOR APPLES IN 
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Apples in the heart of New York City. Our 
business in Dynabytes and Hewlett-Packards 
is booming too. The truth is a lot of people 
are finding Datel's approach to selling micro hardware, software, peripherals 
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and have a chat. We'll show you the right system up d 

1� I &ant. And if you buy it, we'll "'nd behind it. a tt::J 
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GAP General Accounting Package. Fantastic double 

entry accounting system with user definable ac
counts. The account numbers are made up of 7 
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generate any type of report you desire, or use 
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GAP-A R .  
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A $5 .25 Interface to 
the BSR X-10 Home 
Control System 
Alan R Trimble, Tracon Corporation, 6615 Kentland Ave, 
Canoga Park CA 91307 

The availability and reasonable cost of the BSR X-10 
Home Control System, coupled with the ease of inter
facing the system to a home computer, will undoubtedly 
spawn a revolution in home automation . (See Steve Ciar
cia's article "Computerize a Home, " January 1980 BYTE, 
page 28 . )  Already I have seen advertisements in BYTE 
and other computer magazines for interface equipment in 
the $100 to $200 range, offered by at least three different 
manufacturers. Eager to get my home under computer 
control, but not too eager to shell out $114 .90 for the 
S-100 MicroMint system described in Steve's article, I 
was motivated to implement the system in software . 

All that is needed is an ultrasonic transducer and a 
single bit from a parallel output port. The transducer is 
simply connected directly across the output port line 
(transistor-transistor logic [TTL] levels are sufficient to 
drive the capacitive transducer load) while the computer 
is used to generate the 40 kHz bursts that make up the 
coded message to be transmitted to the BSR X-10 com
mand module . 

The output port was easy to come by-I had a spare 
one-but even a single line from a dedicated port could 
be used, such as a bit from a parallel printer-interface 
port, provided that the printer is not strobed when data is 
output to the port. Finding a 40 kHz ultrasonic trans
ducer did not seem quite as simple . After calling a few 
local electronic stores, however, I was able to locate one 
for $5 .25 (Calectro catalog number }4-815) .  

All tools in hand, I set out to emulate Steve's command 
generator in software on my 4 MHz Z80-based S-100-bus 
system . The calling sequence was set up so that the rou
tine could be called using Cromemco's FORTRAN, but it 
is a simple matter to modify this as required . 

At the heart of the program are two subroutines : 
FORTY, which generates a 40 kHz signal of specific dura
tion, and DLY, which provides a programmable delay . 
These make careful use of instruction execution times to 
provide accurate timing. As written, they will work only 
with Z80/8085 systems running at a basic clock rate of at  
least 4 MHz. 

FORTY and DL Y are used in subroutines SND1, 
SNDO, and TERM, which generate the transmission 
codes for a logic 1, a logic 0, and the code-termination se
quence, respectively. 

These, in turn, are utilized by the main routine XMIT, 



which builds the message to be transmitted from the 
single-byte code passed as an argument .  The code passed 
is exactly as described in table 1 of S teve's article. 

Admittedly, the software required to drive the trans
ducer is neither processor nor speed independent, but the 
concept is simple enough to be used on virtually any 
system. 

Listing 1: This software, called from Cromemco FORTRAN, is 
used to drive an ultrasonic transducer directly from a parallel 
output port. Output frequencies and timing are based on the 4 
MHz clock rate of the author's ZBO system. 

CROHf.HCO COOS Z 6 0  ASSEMDLER v e r s ion 0 2 . 1 5  
X H J T :  TRANSMIT COMMAND T O  HOME CONTROL SYSTI-:H 

000 0 '  FS 
0 0 0 1 '  cs 
0002' 05 
0 00 3 ' ES 
0 0 0 4 '  7E 
0 0 0 5 '  07 
0006 ' 0 7  
0 0 0 7 ' 0 7  
0 0 0 6 '  2F 
0 0 0 9 '  SF 
OOOA' 2F 

OOOB' C02FOO' 
000£' 1605 
0 0 1 0 '  07 
0011 ' DC2f 0 0 '  
0014 ' 04)000' 
0017 ' H 
0018 ' 20P6 

O O l A '  1605 
ODIC' 7B 
0010' 07 
O D I E '  OC2FOO' 
0 0 2 1 '  04)000' 
0 0 2 4 ' 15 
0025' 20F6 

0027 ' CD4BOO' 
0 0 2 A '  El 
0 0 2 0 '  Ol 
002C' C l  
0020' Fl 
0 0 2 £ '  C9 

0 0 2 P '  FS 
0 0 3 0 '  061\0 
0 0 ) 2 '  CDSCOO '  
0 0 3 5 ' 210703 
0 0 3 8 ' CD7 1 0 0 '  
O O J B '  F l  
OOJC' C9 

00 3 0 '  FS 
0 03 £ ' 0630 
0 0 4 0 '  coscoo• 
0 0 4 ) ' 219506 
0 0 4 6 '  CD71 0 0 '  
0 0 4 9 '  F l  
0 0 4 A '  C9 

00 4 0 ' 1 6 0 4  
0040' lEAD 
0041'' CDSCOO ' 
0 0 5 2 '  IS 
0053' 20F8 

005 5 ' 2ISC17 
oo�8' co7I oo • 
0 0 � 0 '  C9 

( 0 0 0 0 )  
( 0 0 0 4 )  
( 0 0 1 8 )  

O O S C '  lf.04 
OO�E' D318 
0060 ' 0£02 
0062 ' OD 
0063' 20FD 

0065 ' JEOO 
0067 ' D318 
0069' OEOO 
006B' OEOO 
0 0 6 0 '  0 5  
006E' 20EC 
0070 ' C9 

0 0 0 2  ; X�IIT: 
0 0 0 3 ; 

TnANSMI'f COMM/1ND TO HOME CONTROL S Y STEM 

0004 ; PURPOSE: 
0 0 0 5 ; 
0006 ; 

TO GENERi•TE TilE SIGNt",LS REQUIRED 1'0 DRIVE AN UI.TitASot/ l C  
TRANSDUCER T O  TRANSMIT COMMAflDS T O  T H E  DSH X - 1 0  (On SEARS) 
!lOME COtrrROL SYSTEM 

0007 ; 
0008 : USI\GE : 
0 0 0 9 ; 
0 0 1 0  ; lot1!ER£: 
0011 ; 
0 0 1 2 ; 
0 0 1 3  ; 
0 0 1 4 ; 
0 0 1 5 ; 0 0 1 6 ; 
0 0 1 7  ; 
0 0 1 8 : 
0 0 1 9 ; 
0 0 2 0  
0 0 2 1 ; 
0 0 2 2  XMIT: 
0023 
0 0 2 4  
0 0 2 5  
0 0 2 6  
0 0 2 7  
0 0 2 8  
0029 
0 0 3 0  

C A L L  XMlT 

I!L CO /'.'TII.JNS TilE ADDRESS Of THE COMMAND DYT£ 

COMMAND BYTE (DECIMAL ) : 
ALL OFF • 1 Cl!1 " 12 
L I GHTS ON • 3 Cll2 "' 28 
ON • 5 C!!3 "' 4 
Off' • 7 Cl!4 = 20 
DIM • 9 CHS " 2 
BRIGHT " 11 CU6 " 18 

/If; 
DC 
DE 
HL 

SAVE REGISTERS 

CH7 • 10 
cue " 26 
Cl!9 • 1 4  
Cill O  • 30 
C!! l l  " 6 
Cll12 • 22 

PUSU 
PUSH 
PUSH 
PUSH 
LD A, ( H L ) ; GET Ti!E CODe WORD 

POSITION THE CODE WORD 

Cl!l) " 0 
Cfll4 " 16 
CHIS • 6 
Clll6 • 24 

0 0 3 1  

RLCA; 
RLCA 
RLCA 
CPL 
LD 
CPL 

E,ll; SAVE TilE COMPLEMENT FOR LATER USE 
0032 
0 0 3 3 ; 
0 0 3 4  
0 0 3 5  
0 0 ) 6  X L P l :  
0 0 3 7  
0 0 3 8  
0 0 3 9  
0 0 4 0  
0 0 4 1  
0 0 4 2  
0 0 4 3  
0 0 4 4  X L P 2 :  
0 0 4 5  
0046 
0047 
0048 
0 0 4 9 ; 
0 0 5 0  
0051 
0052 
0053 
0054 
0055 
0057 ; SND1: 
0 0 5 8 ; 
0 0 5 9  SNDl: 
0060 
0 0 6 1  
0 0 6 2  
0063 
0064 
0065 
0066 ; 
0067 ; 
0 0 6 8  ; SNDO: 
0 0 6 9 ; 
0070 SNDO: 
0071 
007:! 
0 0 7 3  
0 0 7 4  
0 0 7 5  
0 0 7 6  
0077 ; 
0 0 7 8 ; 
0 0 7 9  ; 
0080 ; 
0 0 8 1  TERM: 
0062 TLP l :  
0 0 8 3  
0 0 6 4  
0 0 8 5  
0 0 6 6 ; 

CALL 
LD 
RLCA; 
CALL 
CALL 
DEC 
JR 

LD 
LD 
RLCA; 
CALL 
CALL 
DEC 
JR 

CALL 
POP 
POP 
POP 
POP 
RET 

PUSH 
LD 
CALL 
LD 
CALL 
POP 
RET 

LD 
CALL 
LD 
CALL 
POP 
RET 

LD 
LD 
CALL 
DEC 
JR 

0 0 6 7  LD 
0 0 8 8  CALL 
0 0 8 9  RET 
0091 ; FORTY : 
0 0 9 2  ; 
0 0 9 3  ; USAGE: 
0 0 9 �  ; 
0 0 9 5 ; 
0 0 9 6  ; \ot'HE R E :  
0 0 9 7 ; 
0 0 9 6  ; �;OTE: 
0 0 9 9 ; 
0 1 0 0 ; 
0 1 0 1  ; MODIFIED: 
0 1 0 2 ; 
0 1 0 3 ; 
0 1 0 4  D O :  EQU 
0 1 0 5  0 1 :  EOU 
0106 PORT: EQU 
0 1 0 7 ; 
0 1 0 8  I 
0 1 0 9  FORTY : LD 
0 1 1 0  OUT 
0 1 1 1  LD 
0 1 1 2  F L P 1 :  DEC 
0 1 1 3  J R  
0114 ; 
0 1 1 5  
0 1 1 6  
0 1 1 7  
0 1 1 8  
0 1 1 9  
0 1 2 0  
0 1 2 1  
0 1 2 2  
0 1 2 3  
0 1 2.1 
0 1 2 5  
0 1 2 6  USAGE: 
0 1 2 7  
0 1 2 6  
0 1 2 9  

LD 
OUT 
LD 
LD 
DEC 
JR 
RET 

SND1 ; 
D , S ;  

C , SND1 ; 
NC,St/DO; 
D 
N Z , X L P l ;  

D , S ;  
A , E ;  

C, StiD1; 
NC,St.'DO; 
D 
ti Z , X L P 2 ;  

TERM; m.; 
DE 
DC 
AF 

SEND (TRANSMIT) 

r,F; 
B , 1 6 0 ;  
FORTY; 
UL , 0 3D71! ; 
DLY; 
AI'; 

TRANSMIT TilE STAR'! B I T  
SETUP TO TRAN� I T  T H E  NEXT 5 BITS 
SHIFT BIT TO BE TRANSMITTED INTO CARRY 
SEND A ONE If' CARRY I S  SET 
SEND A ZERO IF CARRY I S  CL£AR 

LOOP U t."''I L  5 BITS HAVE BEEN SE!r!" 

SETUP TO TRANSMIT ANOTHER S !!ITS 
GET THE COMPLEMENTED DATA 
SHIFT B I T  TO BE TRANSM I'>�I:D INTO CARRY 
SEND A ONE IF CARRY IS S.!T 
SEND A ZERO IF CARRY IS CLEf,R 

LOOP .UN'Trt. 5 BITS 1!/.VE BEEN SENT 

TRANSMIT THE TERMINATION SEQUENCE 
RESTORE THE REGI::iTERS 

SAVE /\!;CuM 
4MS 01' 40KI!Z 
GENERATE 40KHZ BURST 
DELtW FACTOR 
DELAY REMAINING BIT TIME 
RESTOR£ ACCUM 

SEND (TRANSMIT) A ZERO 

AF; 
B , -1 8 ;  
I'ORTY; 
llL , 0 6 9 � 11 ;  
DLY; 
AF; 

SAVE ACCUM 
1 . 2MS OF 40KHZ 
GENERATE 40KHZ BURST 
DELAY FACTOR 
DELAY REMAINING BIT TIME 
RESTORE ACCUM 

TRANSNIT T£RMINA'!IOtl S£QUENCE 

0 , 4 ;  
A , l 6 0 ;  
I'ORTY ; 
D 
II Z , T L P l ;  

I!L , 17 �Cl! ; 
OI.Y; 

GENERII.T£ 40KHZ 

I.D B , V,\LUE 
CALL FORTY 

SEND 4 4MS BURSTS OF 40KIIZ 
SETUP FOR 4MS 
TRANSMIT 40KHZ 

LOOP FOR 16M$ 

DELAY FACTOR 
DELAY 24MS 

B CONTAWS DURATION FACTOR 

DURATION • ( 100 • B t 33 ) • 0 . 25US 
( INCLUDES LD � CALL INSTRUCTION TIMES ) 

A ,  D ,  C , 11, L 

., 

. ,  
1811; 

OUTPUT DATA FOR ZERO 
OUTPUT DATA FOR ONE 
OUTPUT PORT 

A , D 1  
( P O R T )  , A ;  
C , 2 ;  
c 
N Z , FLPl; 

A , D O ;  
(PORT) , A ;  

C , O ; 
C , O ; 
D 
N Z , FORTY; 

LU l ! L , VALUI:: 
CALL DLY 

OUTPUT A HIGH 
DELAY COUt."I' 

DELAY DE'!"o'/E £11 OUTPUTS IS 1 2 ,  5US 

DATA FOR LOW OUTPUT 
OUTPUT Til£ DATA 
DELl•Y 
DELAY 

END OF CYCLE 

IlL CONTAINS DELAY FACTOR 

Listing 1 continued on page 316 
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CONTRACT 
PROGRAMMERS 

$1  5 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/ H ardware Engineers 

( I NTEL 8085) 
• Programmer/Analyst (COBOL, 

IBM, or DEC 1 O) 
• Systems Programmer ( Mini/ 

Micro Assembly. FORTRAN. & BASIC plus) 

digital arts group 
CONTRACT 
SERVICES 
For immediate con
sideration, contact: 
Jim Barry. Suite 1 0 1 .  

Nine Bedford Street 
Burlington. MA 01 803 

(6 1 7 )  273-2780 

CP/M' SOFTWARE 

ADAPT 2.00 
Runs Cromemco Software Under CP/M 1.4 or 2.2 . . . . . . . . . . . . $75 

Get Cromemco software to run on your CP/M Version 1.4 or 2.2 system. 
ADAPT interfaces most of those powerful Cromemco packages to any 
Z·80 based CP/M system without patching. ADAPT works without 
changes for any memory size. 

RATFOR-80 
Fast RATFOR Language (RATional FORtran/ . . . . . . . . . . . . . . . $95 

RATFOR-80 lets you write structured code that translates to Microsoft or 
Cromemco FORTRAN. TSW's RATFOR-80 !RATional FORtran) pre· 
compiler runs at more than 1000 statements per minute. Price includes 
extensive subroutine library. Documentation includes "Software Tools' '  
book by Kernighan and Plauger. {ADAPT and RATFOR packages 
combined S ISO) 

FMT 
FMT Word Processing Text Formatter {or CP/M . . . . . . . . . . . . .  $75 

FMT works with any <;:PIM editor to give you automatic page headings 
and footings, page numbering, centering, underscoring, external file 
merging, and in-line console input. FMT works with any video, CRT. or 
hardcopy terminal and printer combination. With daisy·wheel printers, 
FMT provides superscripting, subscripting, and half· line spacing. 

C i rc l e  245 on i n q u i ry card. 

THE SOFTWARE WORKS 
8369 Vickers 
San Diego, CA 92 t 1 1  

{ 7 1 4) 569· 1 72 1  

VISA and Ma5WrCharge accepted. 

' Cl'IM is a !radcmark of Digital Re5earch 
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INTRODUCING MICROFLEX 65 
Rockwell takes 
AIM to infinity 

Expand the capabilities of your AIM 
with Rockwell's new Microflex 65 
product line. 

CompuMart carries single & multiple 
add on modules made by Rockwell for 
your Rockwell AIM. 

Write for CompuMart's complete 
brochure on Microflex 65. 

Write CompuMart, 270 Third Street 
Dept. 129 P. 0. Box 568 Cambridge, 
Mass. 02139 

Zs-SYSTEMS 
ZOBEX 

Complete computer on 3 S-100 boards with 

32K RAM for Under $ 1000.00* 

64K RAM 

4 M H z  

Runs M / P M  a n d  C/PM 

Low power, 

D M A  operat ion,  

No WAIT States 

IEEE Std. 

Bank select in  16K sections 

Can be disabled i n  4K increments 

and Fan 

2 or 4 serial ports, 3 parallel, one 4K 
E P R O M ,  Vectored interrupts, real t ime 

clock, Software controlled baud rates, 

Drives daisy wheel printer directly 

All  digital design for stable and 

reliable performance. No one

shots or analog circuitry. B I OS for 

C/ P M  available. 

6 slot shielded mot her board 

for good cooling and low noise. 

SEND FOR FREE I N FORMATIONS 

6 months warranty on our boards with normal use 

Zs-SYSTEMS I ZOBEX 
5333 Mission Center Rd ., San Diego, Ca. 92108 

P . O .  Box 1 847, San Diego, Ca. 92 1 1 2 

(7 1 4) 447-3997 

• i n t roductory offer for limited time only 
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Listing 1 con ti11ued: 

0130 ; 
0 1 3 1  ; NOTE: 
0 1 3 2 ; 
0133 ; 

DELAY .. ( 4 1 0 7 •11 + 1 6 • L  + 67 ) • 0 . 2SUS { DELAY INCLUDES LD ' CALL INSTRUCTION TH'.ES l 
007 1 '  24 
0 07 2 '  2C 
007 3 '  20 
007 4 1  20FD 
0076 I 2 �  
0071 ' 20fA 
007 9 '  C9 

0134 DLY: 
0 1 3 5  
0 1 3 6  DLP: 
0 1 3 7  
0 1 3 8  
0 1 3 9  
0 1 4 0  
0 1 4 1 ; 
0 1 4 2  

I N C  
INC 
Dl::C 
JR 
DEC 
JR 
RET 

H; SETUP FOR DELAY LOOP 
L 
L; MINOR DELAY LOOP 
NZ,DLP; DELAY T!!E SPECIFIED COUNTS II ;  MAJOR DELAY LOOP 
NZ,DLP; DELAY THE SPECifiED COUm'S 

0 0 7 A '  ( 0 0 0 0 )  

E r r o r s  

P r o g r am  Length 007A ( U . 2 )  

CROSS REFERENCE LISTING 

DO 0 1 0 4  0 1 1 5  
Dl 0 1 0 �  0 1 0 9  
DLP 0 1 3 6  0 1 3 7  0139 
DLY 0 1 3 4  0 0 6 3  0 0 7 4  0 0 8 6  
FLP1 0 1 1 2  0 1 1 3  
FORTY 0 1 0 9  0 0 6 1  0 0 7 2  0 0 8 3  0 1 2 0  
PORT 0 1 0 6  0 1 1 0  0 1 1 6  
SNDO 0070 003!1 0 0 4 6  
SNDl 0 0 � 9  0 0 3 4  0 0 3 7  0 0 4 �  
TERM 0 0 8 1  0 0 5 0  
TLPl 0082 0085 
XLPl 0036 0 0 4 0  
XLP2 0 0 4 4  0 0 4 8  • XKIT 0020 1 0 0 2 2  

Steve Ciarcia's Comments 
My compliments to Alan Trimble on his ingenuity. 

An ultrasonic transducer tied directly to one line of an 
output port is a very viable approach. In fact, the first 
control circuit I designed employed an N£555 timer, 
used as a tone-burst generator, and an ultrasonic 
transducer attached as you describe. This additional 
$0. 50 component (the N£555) further reduces the soft
ware overhead while maintaining minimum system 
cost. 

When I wrote the article, I made a tough decision. 
Either I could present a $6 interface designed for use 
with a computer that has existing output ports, a par
ticular system clock rate, and a particular processor, 
or I could make the hardware smarter (and more ex
pensive) and yet usable on virtually any computer. 
With the first alternative, I would have gotten about 
200 letters asking how to design a parallel output port; 
the second was the better way to proceed under the cir
cumstances. 

There are often many approaches to the design of an 
interface. My philosophy is to try to tender the one 
that has the greatest potential for being implemented 
by BYTE readers. I'd rather not be remembered for my 
great theoretical presentations. I depend on intelligent 
people like Mr Trimble to read between the lines and 
customize my interfaces to meet their individual 
system requirements. 

· 

Regarding the expense of buying the equipment, I 
am familiar with only the MicroMint unit (the Busy 
Box) . For the purchase price, you get a unit that is. 
assembled and tested; it' includes a case, power supply, 
and instructions; and it comes with the cables required 
to plug it in and use it. 

· 

Anyone wishing to build Mr Trimble 's design for a 
control interface can get the 40 kHz transducer (part 
number MM 1002) for $6 postpaid from: 

The MicroMint Inc 
91 7 Midway 

Woodmere NY 11598 
(516) 374-6793 

My thanks to Mr Trimble for pointing out this ap
proach to interface design . . . .  Steve . Garcia 



[ HEATH®HS 

Flexibility tor the 

D-G E lectro n i c  Developments Co. i ntrod uces N EW 
Hardware, Fi rmware, and Software support for the H8. 
Combi ned with the aiFeady popular DG-80 C P U ,  our pro
d u cts p rovide an ever increas.i ng l ine of com p l i mentary 
s u pport devices to enhance the power and flexi b i l ity of 
the H8 Computer. 

INTRODUCING : the DG-640 
II"' U p  to 64K bytes capacity Dynamic RAM 
II"' Hardware bank selectable in 8K increments 
II"' Software bank selectable in 16K increments through 1/0 port 
II"' On-board bank select/CPU ROM d isable port, addressable to 

any 256 110 addresses 
II"' Up to 8 boards control lable through one 1/0 port (allows page 

mode operation) 
II"' On-board transparent refresh for 8080 or Z80 microprocessor 

backed up by asynchronous refresh upon loss of normal prog
ram execution 

II"' 4 MHz operation with no wait states required 
II"' Low power consumption 
II"' Assembled, tested , & burned-in-90 day warranty 

Prices: 

64K 529.00 
. .  480.00 48K 

32K . 43 1 .00 
1 6K . 382.00 
{t>K . . . . . . . . . . . .  333��00 
Documentation only (DG-640) 1 5.00 

STATE OF THE ART CPU FOR THE HEATH®HS 
DG 80 Zso®CPU 249 OO (Assembled & Tested) 

• -
• Documentation only: $25.00 

NEW-SUPPORT for the DG-80 
the DG-FP8 the DG-ADP4 
Monitor/Utility package for use with the DG-80 CPU which provides 
functions of PAM-8 as wel l  as the following : 
v Z80 monitor features such as display alternate register sets, display 

iridex registers, etc. 
v "Shorthand" modes for display of memory contents pointed to by 

general purpose registers 
v Supports STA N DARD CP/M provided by D-G Electronic Develop

ments Co. as well  as HDOS 
v Provides firmware support for DG-ADP4, 4MHz hardware 

Plug-in hardware modification to al low operation of 
the Heath H 1 7  disk system with the DG-80 at 4 MHz. 
Requires the use of the DG-FP8 firmware package. 

STANDARD CP/M®Ver. 2.2 
1 6 K  CHIP SETS (8-41 1 6  Type Dynamic RAMS) for DG-32D, 
Apple® , TRS-80® , H88/89® and PEP (Tested) , . . .  $49.00 

N EW P R I CING ON O U R  POPULAR DG-320 {32K Dynamic RAM for Heath HS) 

32 K . . . . . . . . . . . . . 339 .00 (l)K . . . . . . . . . . . . . . .  235 .00 
1 6K(1f2 populated) . .  280 .00 Documentation only 1 2 .00 

CP/M ts a regtstered trademark of Otgttal Research of Pactftc Grove. Cahfornta. Heath, HDOS, HS, HBB/89 & PAMB are regtstered trademarks of the Heath Company. ZBO IS a reg1stered trademark of 
Zilog Corp. PET is a registered trademark of Commodore. Apple is a registered trademark of Apple Computer. TRS-80 is a registered trademark of TANDY Corp. [J.� ELECTRONIC 1::::::1 DEVELOPMENTS 

Circle 357 o n  inqu i ry card. 

Ordering Information: Products listed available from OG Elec
tronic Developments Co. ,  P.O. Box 1 124, 1 827 South Armstrong, 
Denison, Tx. 75020. Check, Money Order. VISA or Master 
Charge accepted. Phone orders (charge only) call (214) 465· C 0 7805. No COD"s. Freight prepaid. Allow 3 weeks for personal 

• checks to clear. Texas residents add 5°/o. Foreign orders add 
30%. Prices subject to change without notice. 
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Circle 248 on inquiry card. 

I EEE-488 B U S  
SYSTEM BUILDING BLOCKS 
For Commodore PET/CBM and other computers . . .  

TNW-1 000 Serial  Interface: $ 1 29 
1 channel output only 

TNW-2000 
TNW-2320 

Serial I nterface: $229 
1 channel input· a no output 

Dual Serial I nterface: $369 
2 channels input and output plus RS-232 control lines 

TNW-1 03 Telephone Modem: $389 
Auto answer I auto dial .  Use with OAA 

S 0 FTWA R E PTERM: A program that turns vour PET into a terminal 
(Use with TNW·2000, TNW·232D, or TNW I 03) 

SWAP: Allows storage of up to 8 programs in PET 
memory at once. Run them in any order. 

PAN: A sophislicated electroniC mall program 
(use with TNW·I 03) 

Write or call for information today: 

TNW Corporation 
3351 Hancock Street 
San Diego CA 921 10 

(714) 225-1 040 

� 
A Message 

to o ur S u bscri bers 
From time to time we make 

the BYTE su bscriber l ist 

ava i lab le  to other companies 

wh o wish to send o u r  

informati on of interest to 

them in the mai l .  Used are 

our su bscribers' names and 

addresses on ly  ( n o  other 

su bscribers promotional information we may have is 

material about their  products. ever given) .  
We take great care to screen 

these compan ies, choosing While we bel ieve the 

only those wh o are reputable, distri bution of th is 

and  whose products, services, informati on is of benefit to 

or info rmation we feel woul d  o u r  su bscri bers, w e  firm ly 
be of i nterest to you.  0 irect 

mai l  is an efficient medium 

for presenting the latest 

personal computer goods and  

services to o u r  su bscribers. 

Many BYTE su bscribers 

appreciate this control led 

use of o u r  mai l ing l ist, and  

l o o k  forward to  f inding 

respect the wishes of any 

subscriber wh o does not want 

to receive such promotional 

l iterature. Shou ld  you wish to 

restrict the use of your  name, 

si mp ly  sen d  your  request to 

BYTE Publ icatio ns I nc, Attn: 

Ci rcu lation D epartment, 

70 Main St, Peterborough N H 
034 58. Than k you. 
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More on Skip Chains 
Mark S Williamsen, 3114 Central St, Evanston IL 60201 

In regards to Geoffrey Gass's Technical Forum "Mining 
the Skip Chain" (February 1980 BYTE, page 148), I 
would like to add an alternative which has several advan
tages: a lookup table. A skip chain in i ts simplest form 
(testing a single byte to access routines located within a 
single page [256 bytes ] of memory) uses a minimum of 4 
bytes of 6800-microprocessor code per test . If the skip 
chain is to call routines outside of that one page, then 7 
bytes are required for each comparison . (See listings 1 
and 2 . )  

On the other hand, a lookup table needs a search 
routine (as in listing 3) of about 25 bytes and 3 additional 
bytes for each entry in the table if extended addressing is 
used. The break-even point is about 6 comparisons. 
Beyond that, the lookup table scheme uses less memory. 
It has the additional advantage that the program does not 
have to be reassembled to add new entries. In fact, if an 
end-of-table trap is used, as in listing 3, new entries can 
be written into a programmable read-only memory 
(PROM) without changing or erasing any previous data. 
This is ideal for use in a PROM monitor because new 
commands and routines can be added at  any time if blank 
space is left following the table. • 

Listing 1 
00001 
00002 
00003 

00004 
00005 
00006 

00007 
00008 
00009 
000 1 0  
000 1 1 
000 1 2  
000 1 3  
000 1 4  0000 

000 1 5  0003 
000 1 6  0005 

000 1 7  0007 
000 1 8  0009 

000 1 9  OOOB 
00020 OOOD 

00021 
00022 
00023 
00024 

00025 
00026 
00027 

FFOO 
0000 
0000 
0000 
0000 
0000 
0000 
BDFFOO 

C 1 00 
27 F9 

C 1 00 
27 F5 

C1 00 
27 F 1  

NAM SKIPCH 
• SIMPLEST FORM SKIP CHAIN ROUTINE 
' GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
' CONTENTS OF ACC. B 
' M ,  WILLIAMSEN l/3!1'80 
• DEFINITON OF DUMMY LABELS TO 
SATISFY ASSEMBLER; 
INCH EQU $FFOO 
C 1  EQU 0 
C2 EQU 0 
C3 EQU 0 
R 1  EQU 0 
R2 EQU 0 
R3 EQU 0 
START JSR INCH GET 

FIRST CMP B #C1 
BEQ R 1  

SEC CMP B #C2 
BEQ R2 

THIRD CMP B #C2 
BEQ R3 

CHARACTER IN 
ACC. B 
B = CODE 1 ?  
I F  YES. GO TO 
ROUTINE 1 
B = CODE 2? 
IF YES, GO TO 
ROUTINE 2 
B = CODE 3? 
IF YES. GO TO 
ROUTINE 3 

' FURTHER COMPARISONS AS 
NECESSARY 

Listing 1 continued on page 319 



L isting I continued: 
00028 OOOF 20 EF 

00029 

BRA START GET NEW INPUT 
IF 

END CODE NOT 
FOUND 

TOTAL ERRORS 00000 

Listing 2 
00001 
00002 

00003 

00004 
00005 
00006 

00007 FFOO 
00008 0000 
00009 0000 
000 1 0  0000 
000 1 1 0000 
000 1 2  0000 
000 1 3  0000 
000 1 4  0000 
000 1 5  0000 
000 1 6  0000 BDFFOO 

000 1 7  0003 C! 00 
000 1 8  0005 26 03 
000 1 9  0007 7E 0000 

00020 OOOA Cl 00 
00021 oooc 26 03 
00022 OOOE 7E 0000 

00023 00 1 1  C I  00 
00024 00 1 3  2 6  03 
00025 00 1 5  7 E  0000 

00026 
00027 
00028 
00029 

00030 
0003 1 
00032 
00033 00 1 8  C l  00 
00034 OO I A  2 6  E4 

00035 OO I C  7 E  0000 

00036 

NAM SKIPEX 
' SKIP CHAIN ROUTINE WITH EXTENDED 
ADDRESSING 
' GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
'CONTENTS OF ACC. B 
' M ,  WILLIAMSEN l /3 1 /'80 
• DEFINITON OF DUMMY LABELS TO 

SATISFY ASSEMBLER; 

INCH EQU $FFOO 
Cl EQU 0 
C2 EQU 0 
C3 EQU 0 
CN EQU 0 
R l  EQU 0 
R2 EQU 0 
F\3 EQU 0 
RN EQU 0 
START ISR INCH GET 

FIRST CMP B 
BNE 
IMP 

SEC CMP B 
BNE 
IMP 

THIRD CMP B 
BNE 
IMP 

#Cl 
SEC 
R l  

#C2 
THIRD 
R2 

#C2 
NTH 
R3 

CHARACTER IN 
ACC. B 
B = CODE I ?  
CONTINUE I F  NO 
GO TO ROUTINE 
I IF YES 
B = CODE 2? 
CONTINUE IF NO 
GO TO ROUTINE 
2 IF YES 
B = CODE 3? 
CONTINUE IF NO 
GO TO ROUTINE 
3 IF YES 

' FURTHER COMPARISONS AS 
NECESSARY 

NTH CMP B 
BNE 

IMP 

END 

#CN B = CODE N? 
START GET NEW INPUT 

IF NO 
RN GO TO ROUTINE 

N IF YES 

TOTAL ERRORS 00000 

Listing 3 
00001 
00002 

00003 

00004 
00005 
00006 

NAM LOOKUP 
'COMMAND DECODER WITH LOOKUP 
TABLE. 
' GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
" CONTENTS OF ACC. B 
' M, WILLIAMSEN l /3 1 /'80 
' DEFINITON OF DUMMY LABELS TO 
SATISFY ASSEMBLER; 

FFOO INCH EQU $FFOO 

0000 C l  EQU 0 

0000 C2 EQU 0 

0000 C3 EQU 0 
0000 CN EQU 0 
0000 R l  EQU 0 
0000 R2 EQU 0 
0000 R3 EQU 0 

0000 RN EQU 0 

00007 
00008 
00009 
000 1 0  
000 1 1 
000 1 2  
00013 
000 1 4  
000 1 5  
000 1 6  0000 B D  FFOO START ISR INCH GET 

CHARACTER IN 
ACC. B 

000 1 7  0003 CE 0018 LDX #TABLE INITIALIZE 
POINTER. 

Listing 3 continued on page 320 

TRS-80 (Level I I) 
STOP PLAYING GAMES ���'e�s 
• Calculate odds on HORSE RACES with ANY COMPU

TER using BASIC. 
• SCIENTI FICALLY DERIVED SYSTEM really works. TV 

Station WLKY of Louisville. Kentucky used. this sytem 
to predict the odds of the t980 Kentucky Derby. See 
the Wall Street Journal (June 6. t980) article on 
Horse-Handicapping. This system was written and 
used by computer experts and is now being made available to home computer owners . This 
method is based on storing data from a large number of races on a high speed . large scale 
computer . 23 factors taken from the "Daily Racing Form" were then analyzed by the 
computer to see how they influenced race results. From these 23 factors. ten were found to 
be the most vital in determining winners . NUMERICAL PROBABILITIES of each of these tO 

factors were then computed and this forms the basis of this REVOLUTIONARY NEW 
PROGRAM . 

• SIMPLE TO USE: Obtain "Daily Racing Form" the day before the races and answer the t O  

questions about each horse . Run t h e  program and your computer will print o u t  t h e  odds lor 
all horses in each race. COMPUTER POWER gives you the advantage' 

• YOU GET t) TRS-80 (Level l ! )  or Apple Cassette 
2 )  Listing ol BASIC program for use with any computer. 
3) Instructions on how to get the needed data from the "Daily Racing Form" . 
4) Tips on using the odds generated by the program . 
5) Sample form to simplify entering data for each race. 

----------MAIL COUPON OR CALL TOOAY----------
3G COMPANY, INC. DEPT. BT (503) 357·9889 
RT. 3, BOX 28A, GASTON, OR 971 19  
Yes. I want t o  use m y  computer for FUN and PROFIT. Please send me 
at S19.95 each. 

programs 

� • I need a 0 TRS-80 Cassette or 0 Apple Cassette . 

Enclosed is: 0 check or money order 0 Master Charge 0 Visa 

Card No. Exp. date 

NAME --------------------------------------------
ADDRESS-------------------------------------------
CITY 

===========
STATE

==== 
ZIP ------=-=== 

START USING YOUR COMPUTER FOR 

F U N  and PRO FIT ! · 

A Selection of the 
Computer Professionals Book Club 

MICROCOMPUTER 
INTERFACING 
Princip les and Practices 
G. Jack Lipovski, 
University of Texas 
' 'A wide range of interfacing 
and use topics are treated in 
depth, and the book acquaints 
the reader with relevant techni
cal terminology. ' '  -Terry Ritter, 
Motorola Semiconductor 
Products, I nc .  
448pp. ISBN 0-669-0361 9-6 $24.95 

MICROPROCESSORS AND 
MICROCOMPUTER 
SYSTEMS 
Dwight H. Sawin I l l  
288pp. I S B N  0-669-00564-9 $21 .00 

REAL-TIME PROGRAMMING 
WITH MICROCO M PUTERS 
R onald C. Turner, 
American Sign and Ind icator 
Corporation 
192pp. ISBN 0-669-01666-7 $17.95 

BASIC COMPUTER LOGIC 
John Scott, 
Cassar Electronics Limited 
ISBN 0-669-03706·0 Spring 1981 

Lexington Books 
8 LexingtonBooks , D. C. Heath and Company 

1 25 Spring Street, Lexington, M A  02173 
HEATH ( 61 7 )  862- 6650 ( 21 2 )  924 - 6460 

Call our toll-free number, 800 428-8071 
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Circle 250 on inqu iry card. 

G EN E RAL LEDGER 
PAYROLL 

ACCOU NTS R ECEIVABLE
. 

& PAYABLE 

Flexible and sophisticated business software that is  
among the highest qual ity on the market. Originally 
developed by OSBORNE & ASSOCIATES and rapidly becom· 
ing a standard. Our service is support. We wi l l  send you 
these programs with the proper 1/0 and CRT specific 
subroutines for your hardware configuration. Get back to 
business and leave the programming to us. Include hard· 
ware description with order. 

• Accounts Receivable and Payable . . . . . . . . . . . . .  145.00 
• Payrol l  (California) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.00 
• Non California state tax calculations 

(please inquire) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5-250.00 
• General Ledger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.00 
• Multiple profit center option for Gil . . . . . . . . . . . . . 25.00 
• Manuals (each) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.00 

All programs in CBASIC u nder CP/M (includes source) 

These programs are up and runn ing  on the fol low
ing computer systems: Altos, TRS-80 MOD I I  (under 
CP/M), Northstar, Vector G raphics,  l ntertec Super 
Bra in  •. Cromemco, and others. 

Synergetic Computer Products 
508 Un iversity Ave • Palo Alto, CA 94301 

(41 5) 328-5391 
Visa • Mastercharge • COD • Certified Check 

CP/M i s  a trademark of Digital Research 

Back Issues for sale 
-: '(J: ' ' 

I I \ 

The following issues are avai lable: 
1 976: J u ly and November 

1 977: March, M ay thru December 
1 978: February thru October, December 

1 979: J anuary thru December except March 
1 980: January to current issue except February 

Cover price for each issue through August 1 977 is $1 .75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 

September 1 977 through October 1 979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 

November 1 979 to current is $3.00 Domestic; $3.75 Canada 
and Mexico; $4.50 Foreign. 

Send requests with payment to: 

BYTE M agazine 
7 0  M a i n  St, Peterborough N H  03458 

Attn: Back Issues 
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Listing 3 continued: 

000 1 8  0006 A6 00 

000 1 9  0008 08 

00020 0009 81 F F 
00021 OOOB 27 F3 
00022 OOOD 1 1  

00023 OOOE 27 04 

00024 00 1 0  08 

00025 00 1 1  08 

00026 0012 20 F2 
00027 001 4 EE 00 

00028 00 1 6  6E 00 

00029 
00030 00 18 00 
00031 00 1 9 0000 

00032 00 I B 00 
00033 OO l C  0000 

00034 00 1 E 00 
00035 OOI F  0000 

00036 
00037 
00038 
00039 

00040 
00041 
00042 
00043 0021 00 
00044 0022 0000 

00045 

TOTAL ERRORS 00000 

GCI 

NEXT 

LDA A 

INX 

CMP A 
BEQ 
CBA 

BEQ 

INX 

INX 

BRA 
FOUND LDX 

IMP 

X GET CODE FROM 
TABLE. 
INCREMENT 
POINTER . 

#$FF IF END OF TABLE 
START GET NEW INPUT. 

DOES ACC, 
B = CODE? 

FOUND IF YES, GO TO 
ROUTINE. 
INCREMENT 
POINTER TO 
NEXT CODE IN 

G C I  
X 

X 

TABLE 
IF NO. 
LOAD POINTER 
FROM TABLE 
AND GO TO 
ROUTINE, 

' LOOKUP TABLE STARTS HERE: 
TABLE FCB C l  CODE I 

FDB R l  ADDRESS OF 

FCB 
FDB 

FCB 
FDB 

C2 
R2 

C3 

R3 

ROUTINE ! 
CODE 2 
ADDRESS OF 
ROUTINE 2 
CODE 3 
ADDRESS OF 
ROUTINE 3 

'FURTHER TABLE ENTRIES AS 
NECESSARY 

FCB 
FDB 

END 

CN 
RN 

CODE N 
ADDRESS OF 
ROUTINE N 

Beware of Interrupts 
Dave Feldman, 1856 Viking Way, La Jolla CA 92037 

I have read with interest Michael McQuade's article "A 
Fast, Multibyte Binary to Binary-Coded-Decimal Con
version Routine" (February 1980 BYTE, page 106) . 

I wish to make the following comment regarding the 
program presented in listing 1, on page 110. 

If the program is run in an environment in which inter
rupts exist, the user may experience difficulty in obtain
ing correct results should an interrupt occur when execu
tion is just before RLOOP or just after LAB17 (in the area 
of the DCX SP instructions). The data on the stack 
(which is "recovered" by use of the two DCX SP instruc
tions) will be overwritten by the return address saved 
when execution is transferred to the interrupt service 
routine. To prevent this problem, replace each occur
rence of DCX SP DCX SP with a PUSH H or keep inter
rupts off while the subroutine is executing. I recommend 
the former. •  

Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion 
and communication among readers of BYTE. We ask that all 
correspondents supply their full names and addresses to be 
printed with their commentaries. We also ask that cor
respondents supply their telephone numbers, which will not 
be printed. 
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Bending BASIC 
Recursive Form 

In a 

Colin Newell, Newcastle, Australia 

I read Stanley Swizer's "The Towers of Hanoi : Solu
tion Using BASIC Recursion" ("Programming Quickies," 
March 1980 BYTE, page 240) with interest. He has shown 
us how to solve this problem in BASIC; however, my 
BASIC does not incorJ>orate a stack. So here is my way 
of solving this problem (listing 1) .  

Listing 1 

10 INPUT "NO OF DISKS ";N 
20 LET I = 1 
30 LET J = 3 
40 GOSUB 1 00 
50 GOTO 300 
100 IF N = 0 THEN RETURN 
1 10 LET N = N - 1 
120 LET J = 6 - I - J 
130 GOSUB 1 00 
1 40 LET J = 6 - I - J 
150 PRINT "MOVE TOP DISK ON TOWER ";I ;"  TO TOWER "; J 
160 LET I = 6 - I - J 
1 70 GOSUB 1 00 
180 LET I = 6 - I - J 
190 LET N = N + 1 
200 RETURN 
300 END 

READY 

RUN 
NO OF DISKS ? 3 
MOVE TOP DISK ON TOWER 1 TO TOWER 3 
MOVE TOP DISK ON TOWER 1 TO TOWER 2 
MOVE TOP DISK ON TOWER 3 TO TOWER 2 
MOVE TOP DISK ON TOWER 1 TO TOWER 3 
MOVE TOP DISK ON TOWER 2 TO TOWER 1 
MOVE TOP DISK ON TOWER 2 TO TOWER 3 
MOVE TOP DISK ON TOWER 1 TO TOWER 3 

Programming in the 
Dark 
Jeffrey Sainio, 143 N Moreland #106, Waukesha WI 53186 

Robert Glaser's article on programming 2708-type 
read-only memories ("Program Those 2708s, "  April 1980 
BYTE, page 198) is a boon to those of us who are in
terested in programmer boards with three-figure price 
tags . Having built a similar board, let me offer some 
pointers I have learned: 

• 2708s program faster in the dark. This holds true for 
the devices manufactured by Intel, Texas Instruments, 
and Motorola that I have used. The speed difference 
between total darkness and bright incandescent light is 
over ten to one. The devices also read Os more easily in 
the dark (ie: a marginally programmed bit may read 
correctly in the dark, but not in the light) .  

• Programming can be done interactively . By pulling the 
+ 26 V and CS (chip select) lines low, a byte of infor
mation can be read through an input port. If a logical 
exclusive-OR of the original data and the read data 
yields all Os the byte does not need programming. The 
result of the exclusive-OR may be inverted and ORed 
with the desired data, then tested . If the result is 
anything other than hexadecimal FF, the device should 
be erased. If a programming pulse is to be applied, 
remember to set CS at + 12 V before applying the 
+ 12 V; and remember that + 26 V must be turned off 
before reading the device. 
By using these techniques, I can program a 2708 in 

three to fifteen seconds. After an entire programming 
loop has been executed with no false bits indicated, I 
shine a high-intensity lamp through the device's window 
to catch any marginal bits. This ensures that all bits are 
programmed solidly. 

Having used this programming technique on devices 
rated at 450 ns installed in a Z80 system (running at 
4 MHz with no WAIT states), I can say that the method 
may not seem "kosher, " but it is fast and error-free . • 

Features: MODEL - 3SPC 

Boards for S- 1 00 BUS 
from S. C. Digital 

" I NT E R FACE : 1 "  
Serial, Parallel, ROM, RAM, 

Cassette Interface Board 
Assembled & Tested 

$229 Introductory Price 

• 3-Serial with hardware UARTS, RS232-C or 20ma Current loops 
• 1- Parallel 1/0 with lull handshakes, polarity is SW selectable 
e Built in 4K ROM, 4K RAM Capability with SW disables !for 2708's, 2 1 1 4' s, ROM, RAM not supplied) 
• Built in Kansas City cassette interface usable to 1 200 BAUD 
• Interrupts built in on all 4 inputs 
• On board BAUO rate osc generates 

1 9.21<. 9.61<. 4.81<. 1 .2 K, 300, 1 1 0 or 1 34.5 BAUD 
and BAUO rates -j�JD 

Features: MODEL - 1 6 K  US 

" U N I S E LECT' 

1 6  K Static RAM Board 
Assembled & Tested $255 with 200nsec 

Low Power Memory Chips 

• Fully static, uses 2 1 1 4L'S • 1 6K Block Addressing & Bank Select 
• Univeral Bank Select by port and bits, compatable with CROMEMCO, ALPHA MICRO, 

NORTH STAR, MARINCHIPS, etc. e Address, Port Bits, all SW Settable 

All boards meet IEEE-S100 standards 
Fully socketed, solder masks, gold contacts, and guaranteed for one lull year. 
Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.O. D. orders. 
j Add $4.00 for C. 0. D. ) Personal checks o. k., but M. 0. speeds shipment. Takes 7 to 1 5  days to 
clear personal checks before shipping. 
Undamaged boards can be returned within 10 days for lull refunds. Illinois residents add 5V.% 
sales tax. 

O.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 

S . C .  D ig ita l 

Circle 251 on i nqu i ry card. 

P.O. Box 906 Phone: 

Aurora, IL 60507 ( 3 1 2) 897-7749 
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6502 Loop Control 

Gordon Campbell, 36 Doubletree Rd, Willowdale, Ontario, 
Canada 

For clarity, the best way to loop through a field is to 
start at the beginning and stop at the end. It is important 
to be able to change the content or length of the field 
without having to change the code that handles it. Some 
people use a marker byte such as hexadecimal 00 to stop 
the loop; however, if you make your assembler work for 
you, this is unnecessary. 

· Listing 1 is an example of how to make your assembler 
perform this task. The X register is used to index through 
a field. The code is set up so that when the register hits 
zero, execution is terminated. Thus, begin by loading the 
register with 256 minus the length of the field . Then work 
through the field from start to end by loading the ac
cumulator with the byte stored at the end of the message 
minus 256, plus the contents of the X register. The result 
is that when the X register hits zero, you are done. 

The code shown has been used with two assemblers: 

From S-100 to 
IEEE-488 

P& T -488 + S-1 00 computer = Intelligence 

for your Instrumentation System 

The P& T -488 perm i ts an S-1 00 com puter to operate as a ta lker, 
l istener,  or control ler on the I EEE-488 i nstrumentation bus for 
less than half the cost of calcu lator-based systems.  Software 
packages w h ich g ive  access to the 488 bus from h i g h  level lan
g uages such as B A S I C  are avai lable for CP I M ,  North Star DOS 
/ BASIC ,  and C romemco COOS. Or " ro l l  your ow n "  system 
w i th  the custom system package of assembly  lang uage dr ivers . 

P& T -488, assem bled and  tested , + any 
software package :  $450 (domestic USA ) 

PICKLES & TROUT 
P.O. BOX 1 206. GOLETA. CA 93017. (805) 967-9563 
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Carl Moser's ASSM/TED, and Dan Fylstra's 6502 
Assembler in BASIC, published by Personal Software. 
Fylstra's assembler generates an error message on the first 
pass if MSG and MSGEND follow the code that uses 
them, but then produces correct object code. Of greater 
concern is the fact that both assemblers do not notice if 
MSG is greater than 256 bytes long. This should be an er
ror condition that raises a diagnostic. In both cases the 
only result is that incorrect code is produced. 

7000 -
7002 -
7005 -
7008 -
7009 -

A2 F l  
B D  I B  6F 
20 D2 FF 
E8 
DO F7 

700B - 00 

700C - 50 4C 45 
700F - 41 53 45 
7012 - 20 50 52 
701 5 - 49 4E 54 
701 8 - 20 4D 45 

LABEL FILE: [ I 

PRLOOP = 7002 
/PRINT = FFD2 
//0000,70IB,70 1 B  
> 

0010 .BA $7000 
0020 .OS 
0030 . LS 
0040 ; • • HOW TO SCAN A FIELD • • 
0050 ; (MAKE YOUR ASSEMBLER WORK) 
0060 ; 
0070 ; THE OPTIMUM METHOD OF LOOP 
0080 ; CONTROL ON A 6502. MAXIMUM 
0090 ; OF 256 BYTES OF DATA. 
0 1 00 ; 
0 1 10 ; 
0 1 20 ; 
0 1 30 ; 
0 1 40 ; 
0150 
0160 PRLOOP 
0 170 
0180 
0190 
0200 ; 
02 10 ; 
0220 ; 
0230 
0240 ; 
0250 MSG 

0260 MSGEND 
0270 ; 

LDX #MSG + 256 - MSGEND 
LDA MSGEND - 256,X 
JSR PRINT 
INX 
BNE PRLOOP 

BRK 

. BY 'PLEASE PRINT ME' 

0280 PRINT . DE $FFD2 
0290 . EN 

EXTERNAL I 

MSG = 700C MSGEND = 70 1 B  

Sorting With a Catch 
Paul T Brady, 9 1  Marcshire Dr, Middletown NJ 07748 

So much has been said concerning various sorting 
algorithms that it hardly seems possible to be able to con
tribute to this topic; and yet, in a small business (a nature 



center, to be precise), we have developed a sorting 
routine that handles accounting entries, mailing list en
tries, etc, at a speed that leaves fancy algorithms in the 
dust. The special beauty of this technique is that it is very 
simple, and involves only a slight modification of the 
usually terribly inefficient brute-force bubble technique. 

The routine has another advantage-it will not disturb 
the order of ties. For example, if one orders by zip code, it 
will not rearrange entries having the same zip code. This 
is an advantage if the list were previously alphabetized 
and you wanted to retain alphabetization within zip 
codes. 

There is a catch. This routine is absolutely terrible for 
ordering a true random list. The routine is designed to 
handle a list that already is nearly in order, and you want 
to add a few extra items. But this is exactly the case in a 
mailing list, in which you add 20 names to a 1500-name 
list, or in accounting, in which you add 15 transactions to 
a 60-item list. 

The Algorithm 
The algorithm works as follows: assume that you have 

an array of L items, A(I), I = 1 to L. In the standard bub
ble sort, you compare A(1) with A(2) .  Assume that you 
want the list ordered from smallest to largest entry. Then, 
if A(1) < = A(2), leave them alone, but if A(1) > A(2), 
reverse them and proceed pairwise down the list. The last 
comparison made is between A(L - 1) and A(L), reversing 
them if A(L - 1) > A(L). You have just made L - 1  pair
wise comparisons. 

For those unfamiliar with this method, a moment's 
thought should demonstrate that in this first pass you 
have guaranteed that the largest entry has sunk to the 
bottom. That is, A(L) now is the largest entry. In subse
quent passes, it is no longer necessary to test anything 
against A(L). So, the second pass ends by comparing 
A(L - 2) with A(L - 1) .  But now, you have guaranteed 
that the second biggest entry is in the L - 1  slot, so each 
successive pass requires one less comparison. 

Even with the shortcut of cutting each pass to be one 
shorter than the previous pass, this method still takes a 
long time. But now consider the following. Suppose, dur
ing the first pass of L - 1  comparisons, we check to see 
just how well ordered the list already is. We will set up a 
window in which W equals the first pair that was 
ordered, and X equals the last pair. Suppose the list con
tains 85 items, but after the first pass, W = 26 and X = 
34. This means that everything beyond 34 is already 
ordered. Items earlier than 26 may not be completely in 
order when considering later items, but the very next pass 
can compare entry twenty-five with entry twenty-six; ie : 
at W - 1 .  So, we have a window that will ascend to the 
top of the list. Further, on each successive pass we will 
reevaluate W and X. As soon as X < = 1, we can stop. 
(Note: X can equal zero in the special case that the entire 
list was already in order before you invoked the routine . )  

The Program 
This idea is so simple that it cannot be new; yet, I have 

not seen it mentioned, and even if it is published 
elsewhere, it is worth repeating. The code in listing 1 is 
for North Star BASIC, in which the semicolon separates 
statements on the same line. W and X have already been 
defined. T, T1, and T2 are temporary variables. I is an in-

dex variable, and A (I) is the array. The A (I) could also be 
pointers to string variables; the technique is clearly not 
limited to ordering numbers. 

A final comment .  This routine is at its very best if the 
list is already completely ordered before calling it; it 
makes one pass through the list, discovers that the list is 
already ordered (X = O  in statement 135), and quits. This 
is not at all a ridiculous situation. We have several pro
grams that require ordered data in files, and call the sort 
routine whenever a "write" is called for, even if nothing 
was done to disturb the order. In such instances, the sort 
is only a momentary delay. 

Listing 1:  A bubble sort with a window. This routine is designed 
specifically to sort lists with only a few entries out of order. It 
can even be used to check a list quickly to ensure that all entries 
are ordered. The main attraction, though, is its simplicity; the 
actual North Star BASIC code is only eight lines long. 

1 00 W = 2;X = L;REM W = UPPER WINDOW BOUND, X =  LOWER 
1 05 FOR I =  1 TO L 
1 1 0 T l  = X;X = O;IF W < 2  THEN W = 2;T2 = W  - 1 ;W = O  
1 1 5 FOR J = T2 T O  T l - 1 ;REM BEGIN AT T2. STMT 1 10 

ASSURES T2 > = 1 .  
1 20 IF A(I) < = A(I + 1 )  THEN 1 35 
1 25 T = A(I);A(I) = A(I + 1 ) :A(I + 1 )  = T;REM. OUT OF ORDER, 

REVERSE. 
1 30 X = J;IF W = O  THEN W = J; REM W = O  IMPLIES FIRST 

REVERSAL. 
135 NEXT;IF X < = 1 THEN EXIT 1 45;NEXT 
1 40 STOP;REM FOR COMMENT ONLY - WILL NEVER BE 

REACHED. 
141  REM WILL NEVER FINISH SECOND "NEXT" OF 1 35 
145 REM ROUTINE ENDS HERE, LIST IS ORDERED. • 

DATA D I S K  
SYST E .. M S  

CP/M• FOR NORTH STAR SYSTEMS 

CP/M 2.2 - The lnoustry stanc!ard ·so!twa1e llUs' specially tailored tor the North Star Uis� systems and 8080. 8085. Z80 mrwltcmpolers 
Fully supoorts all standard Norll'l Star 110 and smgle, double or quad capacity arsk an�es A mmrmum ot 24K ot conunuous ram memory startmg 
at toc;nion lero rs reQuired. ltle lollowmg Digital Research (dr) and Daladisk Systems (dd) programs are onclu!led 011 yO\Jr CP/M d1skene· 

ED (!lr) - led E!lilor. Usea lo wule pro· 
grams In mosl languages and mod1ly any 
ASCll dls k llle. Delele. suDs!llule. searcnon 
char/slnng/lme numo-ertrelahve pos11ron . 
bloc� move. global change. macro com· 
rnands ED is your winoow to CP/M com· 
�llble sot1ware. 

ASM tdfl - 8080 Assembler Uses stan· 
!lard 8080 mnemonics an!! pseu!lo·oos 
Coml•tlonal assembly. HEX li!e generation. 
assemble tislings. mulh·diS� lite transter 

PIP jdrf - Penphcral lnlelchange Progr,lm. 
f•lc lransler between disk and 1ag1cal 
!lev.ccs Sottware tr!e rouHng. toncalin· 
alion. paglnahon, texl e11ractron. case 
converslon. hne numMring and mucn more. 

SUBMIT (dl) - B.atch ED. PIP. DDT , ASM 
an!laSSOCialedparameters inlo userdehne!! 

DDT (dr) - Dynamic DebUI;;Q�ng tool. 8080 
assembly language run·11me mon11or Real 
lime between break bOinls. l!ac,ng. tu11 1n· 
ternal regoster !lisolay and alleratlon a1any 
s1ep. single step. d!sasse:11Diy. assembly. 
tne h�t goes on and en. II you wllte dev1ce 
conlrollers. OOl lS an invaluaote 1ool 

STAT (!Ir) - Status/alteratiOn oi iO!I•CaHo· 
physrc.al devices. disk dnve parameters. 
slorage space. llle s,ze. 

LOAO (!I!f - Conveii 8080 "HEX" hies (out· 
pulo! ASMf ln1o machme eleCulaDie code 
Programs are !lien executed by typmg 
the program name 

MOYCPM {dr) - Recont•gure your sys1em 
toolnolllcrmemorysize 

SYSGEN {dl) - Create new system drslr.ette 

. . . .  !S1501S2S 

OSTAT (dd) - Mulll·ouroose 01sk Status 
rouhne LOQitally ass,gn 1!1sk drives 10 
ooerale wlthany combinaho n o t single !len· 
Sl1y. oouble denslty. songle srde. double 
srae. as well as standard or sequenhal tiisk 
sectormg An optiollill selethon allows las1 
stepprng aM optnr.at setlorrng !o srgnrh· 
c.anlly reduce drsk·intensrve program 
executron trme. 
An a!!!lrlional lealure permrts syslem re· 
conllguratro n l o qua!l ca�clty. Th•s allows 
double !lens•ty owners to upgrade wrth no 
a!l!lrtlonal sotlware expense. 

COPY (dd) - Diskelle duplication and 
veuhcal•on 

XSUB {Or) - fxlendsthepowerot SUBMIT 
to incluoe automatic line lnput to programs 

FORMAT (dO) - Prepa1e d•ske\le tor use 
wllhCPIM 2.2 

FOLLOWING SOFTWARE AVAILABLE IN MOST 5.25 AND 8 INCH FORMATS 

MAC - BOBD Macro assembler Z80 mstruct10n library 1ncluCe!l MT mlcroSYSTEMS PASCALIMT. - requrres 32K m1n1mum memory 
Symbol lable. an arrayol outpiii OPIIOns SBS/515 Symbolic debugger. BCD or lloatmg poin! Oplimlted lor lhe CP/M 

DESPOOL - S•multaneoushlepnnt ana user opera!IOn S4S/S5 

TEX - le�t lormat1er. Ouali1y har!l copy . .  $701$15 

SID - Symbolic 1nsuuc1•on debugger Mulhple pass po•nls. back 
trac�. h1slogram. source code labels S85/S1S 

ZSIO - SameasSIOJor the Z80 rnstrut1•on se1 $95/SIS 

COMPilER SYSTEMS CBASIC·2 rel 2 05 
Complier extende!l dJS� BASIC Sen documtn1mg. source cOde 
protetllon. hnenumbersnot requueo $95/$15 

Cahlornlolresrdents add5% sales ta�. 
Speclly smgte. double o r quad c.apacr1y 
Add•tional lofrnatsavailablesoon. 
Slruclurcd Systems Groupprograms rcqulre CI'/M ,lnd CBASIC-2 "CP!M rs a regJs/ered /rademark of Or!JIIJI ReseMCh 
tSottw.lre anddocumentationldocumemalron only C�'!""'t"''f"' H"'H">Cii'dSySitm,(•�• 
Shoporng 52.00 C.O O  $ 2 0 0  

environment. Produces comJ)ilctmachine cOile . . S250/S2S 

STRUCTURED SYSTEMS (requuesCBASIC·2l 
GENERAL LEDGER 
INVENTORY . . . . . 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
PAYROll 
AIIALYST 
LETTERIGHT 
OSORT "" 

$8%/$25 
. 57951$2� 

5595/ 525 
5595/ $25 

. . . . S595/S2S 
.. S22SIS20 

S1 7S/520 
. . . . 595/510 

$751510 

SHUGART HARO OISK 5 mo warranty. d�rect connecliOn 1o tlorth S1�r 
1J. 2 MBVTE . S459S 
25.4 M8YTE . . . .  S499S. 

LINE PRINTER - mull•·lont. mulli·tanguage. up 10 132 col. sell 
test . boldlace. t 2Scps. muchmore $795 

VERBATIM miiiHIISkS (I01S OIIO) . . . . $24.95 

OATAOISK SYSTEMS, P.O. BOX 195, POWAY, CA 92064, (714) 578-3831 
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1 6K APPLE II 
3 2 K  APPLE I I  
48K APPLE I I  
D I S K  W CONTROLLER 
DISK ONLY 
APPLES OFT CARD 
INTEGER CARD 
PASCAL SYSTEM 
SILENTYPE PRINTER 

RAM MEMORY 
FOR TRS-80, APPLE II 
1 6K SET 4 1 1 6 's 

9 5 9 .00 
1 024.00 
1 089.00 

5 20.00 
450 .00 
1 59 .00 
1 59 .00 
440.00 
5 2 5 . 00 

6 5 .00 

NORTH STAR COMPUTERS 
HRZ-1 D-32K-KIT 
HRZ-1 D-32K ASM 
HRZ-2D-3 2 K  KIT 
HRZ-2D-3 2K-ASM 

1 54 5 .00 
2045.00 
1 8 9 5.00 
2360.00 

VERBATIM DISKETTES 
BOX OF 1 0  5 \4 "  
BOX OF 1 0  8 "  

2 9 . 50 
3 9 . 50 

FREDERICK COMPUTER PRODUCTS 
M U N I C I PAL AIRPORT 

FREDERICK, M D .  2 1 70 1  
(30 1 ) 6 9 4-8 8 84 

\ WATS l i ne in our 

Peterborough, New 

Hampshire office. 

If  you wou ld  

BYTE's 

Toll-free 
Subscriber 
W.A.T.S. Line 

( 800) 258-5485 
We thank you and look 
forward to serving you. 
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Notes on Absolute 
Location Interfaces to 
Apple Pascal 
Daniel D Sokol, 211 Fall Creek Dr, Felton CA 95018 

After seeing the March 1980 BYTE Editorial ("Hunting 
the Computerized Eclipse, "  page 6), I realized that many 
other users of Apple Pascal have encountered the same 
problem I have: the difficulty in accessing memory loca
tions directly. I have written two programs that help to 
minimize this problem. 

Listing 1: A UCSD Pascal compilation unit called PEEKPOKE 
which provides the modules PEEK and POKE that allow access 
to arbitrary memory locations. Care should be exercised in 
using this routine, because data vital to the operating system 
may be inadvertently modified. 

( "' S S+ , L PR I N T E R : "' )  

< · · · · · · · · ·  . . . . . . . . . . . . . ... . . . .  ,.. . . . . . . .  . . . 
PEEK and POKE 

D a n  S o k o l  3 Dec 79 
"' * "' * * "' * * * "' * "' * * * "' * * * * * * "' "' * * * "' "' "' * * "' * * "' )  

u n i t  PEEKPOKE; i n t r i n s i c  c o d e  2 6 ;  

i n t e r face 

procedure POKE (var ADDR , f)ATA: i n t e ge r ) ; 
funct i o n  P F. E K  (va r ADOR : i n teqe r ) : i n t e q e r ;  

implemen t a t i on 

type PA = packed a r ray [ 0  • •  1} of 0 . .  2 5 5 ;  
MAGIC = r e c o r d  c a s e  b o o l e a n  o f  

t r u e : ( I NT: i n t e ge r ) ; 
f a l s e  : I P T R :  A PA ) ;  
end ; 

va r CHEAT: f.IIAG I C ;  

proced u r e  T E S T  ( v a r  DATA: i n teqe r ) ; forwa r d ;  

procedure POK E ;  
beq i n 

TEST ( DATA ) ; 
CHEAT , I N T :  •ADDR; 
CHEAT . PT R A { 0 }  : "'DATA; 

end ; 

funct ion P E E K ;  
beg i n  

CHE,\T , I NT :  :cAD OR; 
PEEK: "'CHEAT. PTRA [ 0 1 ; 

e nd ;  

p r o c e d u =- e  TEST; 
beqi n 

DATA : .. abs CDATA mod 256 ) ;  
e n d ;  

( ' MAI N  PR(x:;R/\f.ll * )  

beg i n  
( *  DUMMY I'R(X;RAf.ll * )  

e nd .  

T h i s  p r o g r a m  has been rie s i qn e d  
to be adrled to t h e  P a s c a l  
SYSTEM . L I B R A R Y .  See sect ion 
4 .  2 in the r e fe rence m�nual 
f o r  i n f o  o n  the L i bra r i an .  

( * I used segment 2 1)  • ) 

c ·� f o r m a t  is : * )  
( *  POK E ( ;, d d r , da ta ) ;  "' )  
C "'  d a ta : = P E E K ( a d d r ) ;  

Both a d d r  and d a ta 
m u s t  he I NTEGF.R va r i a b l es 
{ n o t  c o n s t a n ts ) 

To use i n  a p r o q r a m  you 
m u s t  f o l l o w  the p r o q r i'l m  
n a m e  w i th : 
USES PF:F:KPOKF:; 

. ,  

( *  t h i s  d e f i n e s  a va r i a n t  * )  
( '*  record which w i l l  map * )  
( *  t o  a n  abso l u te h a r d w a r e  * )  
( *  address i n  the App l e .  "' l  

( *  T h i s  p r o c e d u r e  a s s u r es * )  
C *  o n l y  va l i d  d a t a  wi l l  * )  
( *  g e t  poked "' )  



The first program, entitled UNIT.PEEK.TEXT (shown 
in listing 1),  is a library intrinsic that performs the same 
functions as PEEK and POKE in BASIC.  It uses the var
iant-record technique to access arbitrary addresses in 
memory. 

The second program is called CALL.ASSY. TEXT 
(shown in listing 2) .  It is an assembly-language linkage 
which allows the user to call, from a Pascal routine, an 
external (non-Pascal) assembly-language program at an 
arbitrary address in memory: It is, of course, possible to 
call an assembly-language module that is linked into a 
Pascal program, such as this module itself, but the linker 
has no provision for fixing an absolute address of the 
called routine. Thus this routine is required as an escape 
to routines found at locations fixed by hardware, such as 
the read-only memory regions of the typical Apple in
put/output (I/0) cards. 

Listing 2: CALL, a UCSD Pascal system assembly-language pro
gram for a 6502 processor. This routine will call an arbitrary ab
solute address, such as an address associated with a read-only 
memory routine in an interface card, which is not normally 
accessible from Pascal. As in listing 1, care should be exercised 
in using this routine. 

PROG RAM TO CREATE 1\ CALL FUNCTION FOR PASCAL J r.J T H E  .A P PL E ;  

U s e  t h i s  as s e mb l y  l a n g u q e  p r o o r a m  t o  c a l l  p r oq r a ms 
t h a t  a r e  not norma l l y a c c es s a b l e  f r o m  P a s c a l . 

To use : AS SF:MBLE t h i s  p r o a r a m  ancl save t h e  code f i l e .  
D e f i n e a PROC E D U R E  i n  your proa r a m  a s  f o l l ows 

PROCEDUHE CA L L ( ad d r ) ; EXTF. R N A L ;  
arl d r  m u s t  b e  r. n  i n t e q e r  va r i a bl e .  

Comp i l e  your proqra!'l anci t he n  run t h e  l i n k e r .  
When <�sked f o r  t h e  L I B . name t vp e  the nrn'lc o f  t h e  save carle f i l e .  

t.JARN ING : ANY PROGRAr>l THAT CHANGF.S MEMORY LOCATIONS MA Y I NTF: P FP. RF.: W I TH 
THP. PASCAL O P E RATING SY STE M .  

. T I TLE: " C A L L  S U R R  - 1 5  F'EB 8 0  - DAN SOKO L "  

• MACRO POP 
PLA 
STA %1 
PLA 
STA % 1 + 1  
. E NDM 

. MACHO PUSH 
LOA U + l  
PHA 
LOA U 
PHA 
. F:NDM 

PROC CALL . 1 

proced u r e  C A L L  (AODR : i n t ea e r ) ; e x t e rn� I ;  

HETURN . EQ U  
MYCAL L • EQU 

POP 
PLA 
s·rA 
PLA 
STA 
POP 
PLA 
!';1'l\ 
PLA 
STA 
PUSH 
LOA 
PHA 
LOA 
PHA 
JeP 

. F. N D  

RF.TURN 

HF.TURN 

RF.TURN + l  
MYCAL L 
M VC A L L  

1-IVC A L L + l  
R E T U R �  ; 
RF.TUR�+l 

RF.TUR'II 

qMYC:AlL 

• 

SAVF. PASC"' A l  RF;TUR"J AfJ["lfl; 

SAVF' O U R  CA L L I JoJr; AODR 

P U T  BAC'K ON �TACK; 

J U t-'IP TO ust-:R PROC RA"' 
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COMPUTER EN THUSIA STS, CL UBS 
DI SCOVER 
BADGE POWER 

i 
Discover the power to inform, surprise. humor, protest or identify. Badge
A·Minit gives you that power and more! This is the system that startea a 
badge and button making revolution. With the patented, BUT·N-LOK dies. 
sturdy hand die press and badge parts (that cost just pennies each), you 
create pinback badges. Use any slogan, emblem or photo-it's quick it s 
easy, it's inexpensive. Make one or one hundred, any time, any place. 
LOWEST . PRICE EVER. Here's a complete badgemaking system at a new, 
low price. Starter kit includes steel and Lexan die press; precision mold· 
ed, color-coded dies; quality, virgin metal badge parts; and illustrated 
instructions. Everthing you need lor $1 7.95. 
FREE CATALOG. Send this coupon today. Receive the new 64-page, all 
color Badge·A·Minit catalog, free. See how your Badge·A·Minit creates 
keychains, mirrors, magnetic and adhesive badges. Includes many 
products useful for your office, club or home. � ,,� 
NEW LOW PRICE only $1795 --

: "s"A'riG'E'-A:MiN't'r lt'd�.· ii;p-,� ���80 • • • • • • --"-! .... IIi< 
: Box 618 , Civic Industrial Park , LaSal le ,  IL 61301 � 
: 0 YES, RUSH ME the Badge·A·Minit starter kit for only • $17.95 plus $1 .75 shipping . ( I l l .  res . add $ .90 lax) • · D Personal check or m . o. enclosed 0 Use charge card below· 0 VISA 0 Mastercharge 

D SEND ME FREE. the all color Badge·A·Minit calalog. 0 Am . Express 0 Diners Club 

Credit Card # ______________________ _ 
Interbank # (MCI -------- Exp. date __________ _ 
Signature _______________________ _ 
Name ________________________ _ 
�ddress -------------------------
City ______________________ _ 
State, ________________ ZiP•---------
UNCONDITIONAL MONEY BACK GUARANTEE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . •  

What you need i s  a go,od�· . 
system to system talk ! ! : �  

0�� And TeleCom can let you have just that ... 
anytime you want! 

--0... "TeleCom" is a modem-control software package 
designed to allow the user of any CP/M • (version 1 .4 or 
earlier) or Cromemco CDOS• Iversion 2.1 7) equipped 
m i c r o c o m p u t e r  r e m o t e  o p e r a t i o n  

over standard telephone lines. These are some o f  TeleCom's features: 
1 .  Dial and connect to any Bell 1 03A compatible computer system; 
2.  Transfer any ASCII text file or data between systems; 
3 .  Remote· operation of the TeleCom equipped system through standard 

telephone lines; 
4. Automatic dialing of three user-defined telephone numbers by a single-key 

control. 

TeleCom can also be used as the basis for other user programs which require con· 
nection to a remote system. The user can run other computer programs on his 
system while still remaining connected to the remote system. For example this can 
be a program to send daily cash sales or customer records. 

Hardware Requirements: 

TeleCom can operate on any 8080, 8085, or Z80 based computer system equip· 
ped with CP/M• or any CP/M • derivative (IMDOS, Coos·. etc.). TeleCom uses 2K 
of memory space above CP/M. A D.C. Hayes Micromodem- 1 00 •  or 80-1 03A• 
board is also required. 

Why don't you or your computer give us a call, we'll be 
glad to tell either of you all about the TeleCom package. 

Computerland of Niles, Ltd. 
95 1 1  N. Milwaukee Avenue 

Niles, IL 60648 
(3 1 21 967·1 7 1 4  

"COOS. Micromodem- 100, 80·130A, CP/M are registered trademarks of Cromemco. D.C. Hayes, and Digital Research respectively. 
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A Lowercase-to-Uppercase 
Converter 

Many ASCII-encoded keyboards 
are capable of generating both upper
case and lowercase codes . Many of 
these contain a jumper option that 
will disable the lowercase characters, 
and generate their uppercase counter
parts. But some keyboards do not 
offer this option, and trying to use an 
uppercase/lowercase keyboard on a 
system that requires only uppercase 
characters becomes very frustrating. 
Of course, the uppercase codes may 
be generated singly by pressing the 
shift key. 

The problem with this is trying to 

Roger L Degler 
Motorola Inc 

Mail Drop M2 90 
2200 W Broadway 

Mesa AZ 85202 

remember to press the shift key every 
time you want to enter an uppercase 
letter and to leave it unpressed when 
you want to enter a number or lower
case symbol. Mistakes are inevitable . 
However, there are two possible solu
t i o n s : convert  the l owercase  
characters to  uppercase with addi
tional software in the character input 
routine; or perform the conversion 
with a hardware circuit between the 
keyboard and the computer. 

The software approach is the better 
alternative. The software, shown in 
listing 1,  is extremely simple and can 

be as versatile as the user desires it to 
be. For example, by setting or clear
ing a software-flag location, the 
lowercase characters may be enabled 
or disabled .  This assumes that the 
user has access to the computer's 
character-input routine and that the 
routine can be modified. 

The hardware conversion method, 
on the other hand, is somewhat less 
versatile and requires more effort to 
implement. Versatility is lost because 
alternation between the two modes, 
that is, allowing and disallowing 
lowercase, requires the physical act of 

Listing 1 :  Software routine to convert from lowercase to uppercase ASCII (American Standard Code for Information 
Interchange) . This routine is relocatable to any address in memory. It assumes that the character to be converted resides in the ac
cumulator; the result is left in the accumulator. The routine is written for the 6800 microprocessor and requires only 13 bytes. 

Hexadecimal Hexadecimal Instruction 

Address Code Label Mnemonic Operand Commentary 

0 1 00 84 7F CNVT ANDA #$7F Mask to 7 bits. 
0 1 02 8 1  61 CMPA #$61 Check for lowercase . 
0104 2D 06 BLT NOCNVT Do not convert if not. 
0 106 81 7A CMPA #$7A Do not convert special characters 
0 1 08 2E 02 BGT NOCNVT at end of ASCII code table. 
O I OA SA SF ANDA #$5F Convert to uppercase. 
O I OC 39 NOCNVT RTS Return. 

UCSD Pascal * for the INTE�TEC SUPE�BRAIN@) 
Certif ied by Softech M i c rosystem s  

O u r  package i n c l u d e s :  $400 complete 
• operat i n g  system 
• co m p i l e r  
• screen edito r  

• ZBO asse mbler  
• u se r  manual  
• j e n se n  & W i rth Pascal Reference Manual  

• f i ler  • Bowles' Begi n ners G u ide to UCSD Pascal 
• l i b rary 

NOESIS CS@OO)OVQJJ'ITD�® CS@OO)OVwGZJ� 
615 Th i rd Street, San Franc isco , CA 941 07 
Telephone : (415) 495-7440 

326 September 1980 © BYTE Publications Inc 

•Trademark of the Regents of the University of California 
aJrrfrademark of lntertec Data Systems 
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FROM K EYBOAR 

STROBE 

87 

8 6  

8 5  

8 4  

83 

82 

81 

8 0  

+ 5 V  

0 

c 

f 4 7 K  
(TYPICAL FOR 10) 

15 A3 I C I  
2 A 2  

M C 1 4 5 8 5  
7 

A I  
1 0  A O  

4 ·� ::· . 81 
A< 8 IN 

A> B OUT 

8,............. 

•I 3, f 10 

� 

C 3  =!] •3c:� -

13 � U P P E R / LOWER IOK 

TO K 

I N T E  

-C> 

-C> 
r-S? ;::? ;::? ;::? X � 

E 'I' B O A R O  
RFACE ( P I A )  

STROBE 

STROBE 

8 7  ( PA R I T Y )  

8 6  

8 5  

8 4  

8 3  

8 2  

8 1  

8 0  

k. p :; 8 1 N 

80 I C4 k�: S W I  l M C 1 4 0 0 1  -.,.__.:.__. 
3 -

UPPER CASE 

15 
2 
7 

10 
+5V q 

o .. J 
A3 
A 2  
A 
A 

A>B I N  
A < B  I N  
8 3  
82 
81 
8 0  

A •  8 I N  

A •  8 OUT 

I C 2  
MC14585 

2 4o 

3 

� 

2 � 3 3d _/ -� 

N u mber Type + 5 V G N D  

IC1 MC1 4585 1 6  8 
IC2 MC1 4585 1 6  8 
IC3 MC1 401 1 1 4  7 
IC4 MC1 400 1 1 4  7 

Figure 1: Schematic diagram for the lowercase/uppercase hardware interface. This circuit assumes that there is a parallel interface be
tween the keyboard and the microcomputer. All integrated circuits are complementary metal-oxide semiconductor (CMOS) types for 
low power consumption. ICl and IC2 are 4-bit comparators. Switch SWl transfers the keyboard between an uppercase-only mode 
and a mixed uppercase-and-lowercase mode. These two modes are achieved with SWl closed and opened, respectively. 

upper d igit B6 0 

d 
. . �o 

lowoc '' '' ?i\' g 
B B B B 
3 2 1 0 
0 0 0 0 0 N U L  
0 0 0 1 1 SOH 
0 0 1 0 2 STX 
0 0 1 1 3 ETX 
0 1 0 0 4 EOT 
0 1 0 1 5 ENO 
0 1 1 0 6 ACK 
0 1 1 1 7 BEL 
1 0 0 0 8 BS 
1 0 0 1 9 HT 
1 0 1 0 A LF 
1 0 1 1 B VT 
1 1 0 0 c FF 
1 1 0 1 D CR 
1 1 1 0 E so 
1 1 1 1 F S l  

0 
0 
1 
1 

O LE 
DC1 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 

EM 
SU B 
ESC 
FS 
GS 
RS 
us 

0 0 1 1 1 1 
1 1 0 0 1 1 
0 1 0 1 0 1 
2 3 4 5 6 7 

SP 0 @ p p 
1 A 0 a q 
2 B R b r 

# 3 c s c s 
$ 4 D T d t 
% 5 E u e u 
& 6 F v f v 

7 G w 9 w 
8 H X h X 

9 ·I y i y 
J z j z 

+ K [ k { 
< L \ I I 

M l m } 
> N 1\ n 
? 0 0 DEL 

Figu�e 2: ASCII code table. When converting from lowercase to uppercase, by either 
hardware or software, only hexadecimal codes 61 thru 7A should be changed. The 
change to uppercase is made by setting bit 85 to 0 or, equivalently, by subtracting hexa-
decimal 20 from the code. All other codes should be left intact. 

flipping a switch. Thus, a program 
calling for large quantities of both 
uppercase and lowercase input will be 
inconvenient to run. But this should 
be no more trouble than shifting on a 
regular typewriter. In any case, hard-
ware design should be kept as simple 
as possible . 

The circuit in figure 1 meets these 
desirable requirements. Once con-
structed, it is connected between the 
keyboard and the computer. It will 
convert the lowercase letters "a" 
through "z" into their uppercase 
equivalents if switch SWl is closed. If 
SWl is open, all codes, whether 
uppercase or lowercase, are passed 
directly to the interface . Construction 
is noncritical, and very little power is 
needed due to the use of CMOS inte-
grated circuits. • 
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A BASIC Floppy-Disk 
Accounting System 

1 0  D I M B I 1 9 1 o i i 2 o 1 9 o 1 1 1 o TI I 4 4 0 1 o DI I 3 3 )  
2 0 T I I  1 o  55 1 = ' C A S H  SECUR I T I E S R E C E I VABLES I NVENTORY O T H E R  

J OT $ (  5 6 o 1 1 0 1 = ' PLAN r MACH I NE R Y  EQU I PMENT RAW STOCK OTHER 
4 0 T I I 1 1 1 o 1 6 5 1 = ' P A Y A B L E S  TAXS PAY , LOANS P A Y . OTHER PAY , DEBENTURES 

5 0 T I C 1 6 6 o 22 0 1 = ' L T  LOAN S NOTES OTHER LT STOCK l l P ARR , E A R N I N GS ' 

6 0 T $ 1 2 2 1 o 2 75 ) = ' SERV . F E ES R O Y A L T I E S  A S S ET S  SOLDSOFTWARE OTHER SALE S ' 

7 0T $ 1 2 7 6 , J 3 0 1 = ' I NV E N T O R Y  ASSETS S O L D D E P RE C I A T .  O T ��R OTH E R  

8 0 T . C 3 3 1 o 385 l = ' RE N T  E L E C T R I C  G A S  TELEPHONE PUBL I C A T I ON '  

9 0 T $ ( 3 86 o 4 4 0 1 = ' SUPP L I E S  P O S T A GE TRANSPO R T , S A L A R I E S  OTHER 

100 I ' B AL A NC E  S H E E T  A C C OUNTS = = I NCOME S T A T EMENT ACCOUNTS ' 

1 1 0 I ' = = === u ==== �===== ��= = ======== = === ==== ======= === ===== ' 
1 2 0 FORA = OT 0 1 9\ B =A t 2 0\ T 1 = A \ GOSUB 1 2 0 0 \ T 2= T 1 \ T 1 =B \ GOSUB 1 200 

1 30 I Z S i o A • ' ' o T I C T2 - 1 0 o T2 1 o '  = =  ' o Z 5 I o B o ' ' o TI I T 1 - 1 0 o T 1 1 \NEX T  

1 4 0  I NP U T ' 0 TO E N D  O R  1 TO ERASE A F I L E  7 ' o A \ I FA•OTHENEND 

1 50 G O S U B 1 000\GOSUB 1 3 0 0 \ I F $ , '  HAS BEEN ERASED ' \ END 

:1. 000 I NPU T ' I" I LE : ' o F I \OF'ENt O o i0 1; \ R E T URN 
1 1 0 0  F OR A = O T 0 1 9\READ l O o B I A I \ NEXT 

1 1 1 0 FORA = OT02\FORB = O T 0 1 9 \ FORC = OT 0 1 1  
1 1 20 READ� O o l i A o B o C I \ N E X T \ N E X T \NEXT\CLOSEtO\RETURN 

t :!OO T l ,� < r1+1 1 * 1 1 \RUURN 

1 300 FORA = O T 0 1 9 \ W R I T E l O o B I A I \ NEXT 

1 3 1 0  FORA = O T U 2 \ F U R B= O T 0 1 9 \FORC = OT0 1 1  

1 32 0  WR I TE t O o i i A o B o C I \ N E X T \ N E X T \ N E X T \C L O S E JO \RETURN 

l'i E ADY 

Listing 7: LIST!, a program designed to display the codes used in the au
thor's floppy disk based accounting system. The program also allows the user 
to erase all data from a given file name. LIST! is used in the article example 
to keep track of the business transactions of the j j R Company, a fictitious 
organization. 

BALANCE SHEET ACCOUNTS •= I NCOME STATEMENT A C COUNTS 

0 CASH 2 0  SERV . FEES 

1 SECUR I T I ES 2 1  ROYALT I E S 

2 R E C E I VABLES '"}'") A S S E T S  S O L D  

3 I NVENTORY :?3 S O F TWARE 

4 OTHER 2 4  O T H E R  S A L E S  

5 F'LA N T  2�i I NVENTORY 

6 MACH I NERY 26 A S S E T S  SOLD 

7 El1U I F'MENT 2l DEF'REC I A T . 

8 R A W  S T O C K  2 8  O T H E R  

9 OTHER 29 OTHER 

1 0  PAY A B L E S  3 0  R E N T  

1 1  T A X S  PAY . 3 1  ELECT R I C  

1 2  I.OANS F'AY , 3 2  G A S  

1 3  O T H E Fi P A Y . 3 3  TELEPHONE 

1 4  DEr1ENTURES 3 4  PUBL I CA T I ON 
1 5  L T  LOANS 35 SUPPL I ES . 

1 6 N O T E S  3 6  P O S T A G E  

1 7  OTHER L T  3 7  TRANSPO R T , 

1 8  S T O CK $ 1 F'AR 38 SALA R I E S  

1 9  R .  EAR N I NGS 39 OTHER 

0 TO END OR 1 TO ERASE A F I LE ? BUD 
I NF'UT E"ROR·- R E T Y P E  

0 T O  E ND OR 1 T O  ERASE A F I L E ? 1 
i= I L. E : B U D  

D U D  HAS BEEN ERASED 

r�EADY 

Listing 2: A sample run of LIST!, showing codes used for the balance sheet 
accounts and income statement accounts. 
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The purpose of th is  artic le is to p resen t a 
comp lete accounting  system for a micro
p rocessor equipped with a floppy d isk or an
other storage device . Th is  article gives com
p lete l i stings for all p rograms and focuses on 
the operation rather  than on the design of 
the system . The programs are wri tten in 
North Star BAS IC  on an IMSAI  8080 sys
tem with 24 K of programmable memory . 

As a model we use a ficti t ious company 
(J J R)  th at u sed the M icro Accou nt ing Sys
tem in 1 976. Dur ing th i s  period the journal 
entry , balance sheet, budget  i nput  and gen
eral l ist p rograms are i ntroduced. I ncome 
statement an d budget p rograms are exam in
ed later  in  the article. The m agn itude of the 
figures u sed an d th e number of i nputs shown 
are kep t to a m in imum for the sake of clar
i ty. 

In order to design an accoun ting  system, 
one must decide how many accounts to han
dle .  The system being presented h as 20 bal
ance sheet accou nts and 20 incom e state
ment accounts. The computer automatical ly 
clears ou t a l l  i ncome statement items to 
retained earn i ngs. For the 20 balance sheet 
i tems, on ly a year-to-date figure is main
tai ned. However, al l i ncome statement 
items are bro ken down i n to three possi b le 
departments :  

0 - Admin i stration 
1 - Local Sales 
2 - National Sales 

Furthermore, monthly activity i s  tracked 
for each i ncome statement i tem . A file con
ta ins  only one year's worth of data. 

The North Star M icrofloppy Disk I used 
has a capacity of 3 5  tracks. Each track con-



1 0  D I MB I 1 9 1 o i i 2 o l 9 o l 1 1 o T $ 1 4 4 0 1 o D $ 1 3 3 1  
1 5  D I M  .1 1 1 0 0 o 4 1  
2 0 T $ ( l r  5 5 ) = ' CA S H  
JOT $ (  5 6 o l 1 0 1 = ' PL A N T  

SECUR I T I ES R E C E I VABLES I NVENTORY OTHER 
MACHINERY EQU I PMENT RAW S T OCK OTHER 

40T $ I l l l o 1 6 5 ) = ' PAYABLES TAXS P A Y . LOANS P A Y .  OTHER PAY . DEBENT URES 
50T$ 1 1 6 6 o 220 ) = ' L T  LOANS N O T E S  O T H E R  L T  STOCK $ 1 PARR . EARN I NG S ' 
60T$ 1 2 2 l o 2 75 1 = ' SERV . FEES R O Y AL T I E S A S S E T S  SOLDSOFTWARE OTHER SAL E S '  
70T$ 1 2 76 o 3 30 ) = ' I NVENTORY A S S E T S  SOLDm�PREC I A T , OTHER OTHER 
8 0 T $ 1 33 1 o 3 8 5 1 = ' RENT ELEC T R I C  GAS TELEPHONE PUBL I CAT I ON ' 
90TI I 3 8 6 o 4 4 0 1 = ' SUPPL I E S PC�TAGE TRANSPOR T . S A L A R I E S  OTHER 
100 GO&UB 1 00 0 \ GOSUB 1 1 00 
1 4 0 I NF'UT ' MON T H  : ' o M \ M•=M - 1 
1 5 0  I FM <OORM' • l 1 THEN1 4 0 

1 6 0  ! ' I N PU f :  $ A MOUNT , D E B I T  ACCt o CRED I T  AC C t o  DEP T t o REF t '  
1 7 0  ' ' O , O o O o O o O  ENDS I NPUT ' \A=O 
1 80 I ' ENTRY t ' o Z 4 I o A t 1 o \ I NPUT ' ? ' o J I A o 0 ) o J ( A o 1 ) o J I A o 2 ) o J I A o 3 ) o J I A o 4 )  
1 82 I FJ I A o 1 1 > 390RJ I A o 1 1 (0 T HEN 1 89 
1 84 I F J I A o 2 1 ) 390RJ I A o 2 I < OTHEN 1 8 9 
1 8 6  I F J I A o 3 ) > 20RJ I A o 3 1 � 0THEN 1 89 \ G O T 0 1 9 0  
1 89 1 ' INVAL I D  E N T R Y  R E J E C T ED ' \GOT0 1 8 0  
1 90 J FJ I A o O > = OTHEN200\A=A t l \ I F A< l OO T HE N 1 8 0  

:L 11 5  A ==A- :t 
20 0  A "•A ·-· 1 
205 I NPUT ' SE T  P R I NTER F O R  L I ST OF ENTR I E S ? ' o A $ \ 1 ' '  
2 1 0  ' ' JOURNAL E N T R I E S  M O N T H  t ' o Z 3 I o Mt 1  
220 FORB•= 1 T 0 2 7 \ ! ' = ' , \NEX T \ ! ' ' \ !  ' '  
230 ' ' ENTRY $ AMOUNT D E B I T  
2 4 0  FORB= I T 0 6 0 \  I . =  • •  \NEXT\ I • •  \ I • • 

C R E D I T  DEPT REFERENCE ' 

2 5 0  FORB=OTOA\T 1 =J I B o 1 1 \G O S U B 1 20 0 \ T 2= T 1 \ T 1 =J I B o 2 1 \GOSUB 1 20 0  
2 6 0  ! i:: 5 I r B+ l r '  ' r /. $ 1 0F2 , J ( B , O > ,  • ' r T $ ( T 2- 1 0 r T 2 > , '  
265 ' T I I T 1 - 1 0 o T 1 1 o Z 6 I o J I B o 3 l o Z 1 2 I o J I B o 4 )  
270 N E X T \ C:O=O 
280 ' ' 0 ENDS PROGRAM AND K I L L S  ALL E N T R I E S ' 
290 ! ' 1 - 1 0 0  CORRECTS AN ENTRY ' 
300 I N P U T ' OVER 1 0 0  ENTERS THE ENTR I E S  I N T O  THE F I L E ? ' o B\ I FB=OTHENEND 
3 1 0  I F B> 1 00THEN400\C = 1 \ D=B- 1 \ G O T 0 3 3 0  

3 2 0  I NP U T 1 ' EN T R Y  N U M B E R  ? ' , D \ D = D - 1  
3 3 0  I FD <OORD > ATHEN320 
340 l NPUT ' $ o DEB I T o CRE o DEP T o REF ? ' , J I D o 0 1 o J I D o l l o J I D o 2 ) o J I D o 3 ) o J I D o 4 1 
350 I FJ I D o l i <ODR J I D o l i )39THEN360 
352 I FJ C D o 2 I <ODRJ I D o 2 1 >39THEN360 
3 5 4  I F J I D o 3 1 (00RJ I D o 3 1 > 2 T H E N 3 6 0 \ G O T 0 2 8 0  
360 ' ' CORREC T I ON REJEC T E D ' \ G O T 0 3 4 0  

4 00 I FC > O T HEN205 
410 FORB=OTOA\E=J I B o 3 1 \FORC= 1 T0 2 \ D = J I B o C I \ I F C=2THENJ I B o O I =O-J I B o O I  
4 2 0  I F D> 1 9 T HE N 4 3 0 \ B I D > =B I D > tJ I B o O I \ G O T 0 4 4 0  
4 3 0  D=D-2 0 \ I I E o D o M I = I I E o D o M I + J I B o O I \ B I 1 9 1 =B < 1 9 1 t J I B o O I  
4 4 0  NEXT\NEXT\GO�U B 1 0 0 0 \ G D S U B 1 JOO\ ! ' ' \ ! F $ o '  UPDATED ' \ END 
1 0 0 0  I NPUT ' F I L E  : ' o F $ \ OP E N t O o F $ \ RETURN 
1 1 00 FDRA=OT0 1 9\R E A�tO o B C A I \ N E X T  
1 1 1 0  FORA= O T 0 2 \ F O RB=O T 0 1 9 \ F ORC=OT0 1 1  

1 1 20 READt O o i i A o B o C I \ N E X T \ N E X T \ N E X T \ C L O S EtO\RETURN 
1 200 T 1 = 1 T 1 t 1 1 * 1 1 \R E T U R N  
1 3 0 0  FORA=OT 0 1 9 \ W R I T E tO o B I A I \N E X T  
1 3 1 0  FORA=OT02\FORB= O T 0 1 9\FORC=O T 0 1 1 
1 3 20 WR I T E 10 o i i A o B o C I \ N E X T \ N E X T \ N E X T \ C L O SE t O\ R E TURN 
F;EADY 

Listing 3: ENTR Yl, a program enabling the user to enter business trans
actions into the computer. 

F I I... E : J .. JR76 
MONTH : 1 2  

tain s  ten sectors o r  blocks, w i th 256  bytes of 
data on each sector. Every numerical varia
b le wri tten out to d i sks us ing the standard 
North Star Basic requ i res five bytes. There
fore, each data fi le is subd ivided as fol l ows: 

Balance sh eet items = 
20 X 5 bytes 
I ncome i tems = 
20 X 3 subdepartments X 
1 2  months X 5 bytes 

1 00 

= 3600 

= 3700 

The size of a data fi le i s  1 5  b locks (3700 di 
vided by 256} .  Listi ng  1 shows the first p ro
gram of the system ( L J ST1 ). Listi ng  2 shows 
the output of L I ST1 . Th is program merely 
shows the codes (numerical between 0 an d 
39} u sed for each account  and a lso al lows us 
to e rase a l l  data from a given fi l e  name. A 1 5  
block data fi l e  i s  created (us ing the North 
Star d i sk operatin g  system commands: 
CR J J R76 1 5 , TY J J R76 3 }  to keep track of 
the J J R Com pany for the year 1 976.  The 
com pany was formed in Decem ber of 1 976 
and h as very l im ited transactions. These are 
entered into the account ing system via p ro
gram ENTRY1 (shown i n  l i sti ng  3 ) .  Listing 
4 detai l s  the entry of these transactions 
which i s  as fol lows :  

1 .  Start business by  purchasing 1 000 
sh ares of stock for $1 000. 

2 .  Buy $ 500 worth of mach inery for 
cash . 

3. Obtain a $250 p iece of equipment for 
cash . 

4. Pu rchase raw stock for $50. 

ENTR Yl , l i ke the rest of the system 's up
date programs, a! ways asks for a data fi le  at 
the beginn i ng and a date fi l e  at the end of 

I N PUT ! SAMOUNT o DEB I T  A CC t . CRED I T  ACC t o D E PT t ,  REFt 
O o O o O o O o O  ENDS I NP U T  

Listing 4: A sample run of 
ENTR Y?. The amounts 
and transaction codes (see 
listing 2) indicate that the 
company sold 7 000 shares 
of stock for $ 7  000, 
bought $500 worth of 
machinery for cash, ob
tained a $250 piece of 
equipment for cash, and 
purchased raw stock for 
$50. 

ENTRY t 1 7 1 000 o 0 o 1 8 o 0 o 1  
ENTRY t 2 ? 5 Q0 , 6 r O r 0 , 2  
ENTRY t 3 ? 2 00 o 7 o 0 o 0 o 3  
ENTRY t 4 ? s o . e . o . o . 4  
E N T R Y  1 5 ? O o O o O O o O , O  

SET P R J NT E R  FOR L I ST O F  E N T R I E S  ? 

ENTRY $ A MOUNT 

$ 1 00 0 . 00 
2 $ 5 0 0 . 00 
3 $ 2 0 0 . 00 
4 $ 5 0 . 00 

0 ENDS PROGRAM AND 

D E B I T  

CASH 
M A C H I N E R Y  
E G U I F'MENT 
RAW STOCK 

K I L L S  A L L  
1 - 1 0 0 CORRECTS AN E N T R Y  

C R E D I T  

S T O C K  
CASH 
CASH 
CASH 

E N T R I E S  

DEF'T 

$ 1 F'AR 0 
0 
0 
0 

OVER 1 0 0  ENTERS THE E N T R I E S  I N T O  THE F I L E  ? 1 1 1  
F I L E  : J.JR76 

.. JJR76 UPDATED 
READY 

REFERENCE 

2 
3 
4 
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t O  D I H B I 2 o 1 9 1 o TI I 4 4 0 1 o Y i l l o T I 2 o 6 l o W i l o 4 l o L i l o 1 6 1 o L I I 7 7 1  
1 5  L I NESO 
1 6  L . l l o 4 4 1 � " c .  A S S E T S  L .  ASSETS C. L I AB . L ,  L I AB . 
1 8  L $ 1 4 5 , 7 7 1 = "  EQU I T Y  TOT . ASSETS TOT , L I A & EQ " 
20TI I 1 ,  55 J m " CA S H  S E C U R I T I E S  R E C E I V A B L E S I NVENTORY OTHER 
JO T S <  5 6 o l 1 0 1 = " PLANT M A C H I NERY EQUI PMENT R A W  S T O C K  OTHER 
4 0 T I I 1 1 1 o 1 65 1 • " PA Y A B L E S  TAXS PAY . LOANS PAY . OTHER PAY , DEBENTURES 
5 0 T I I 1 66 o 220 I � " L T  LOANS NOTES OTHER L T  STOCK 1 1 PARR . EARNINGS " 
6 0 T $ 1 22 1 o 2 75 1 • " SERV , FEES ROYALT I E S  A S S E T S  SOLD SOFTWARE OTHER SALES " 
70TI I 2 76 o 33 0 1 = " I NVENTORY A S S E T S  SOLDDEPREC I A T , OTHER OTHER 
80T$ 1 33 1 o 38 5 1 • " RENT ELECTR I C  G A S  TELEPHONE PUBL I C A T I O N "  

90TI I 38 6 o 4 4 0 1 = " SUPP L I E S PoSTAGE TRANSP O R T , SALAR I E S  OTHER 

92 FORA=OT04 \READW I O o A i o W I 1 o A I \NEXT 
94 DATAO o 4 o 5 o 9 o 1 0 o 1 3 o l 4 o 1 7 o l 8 o 1 9 
96 I NPUT " O  TO TRANSFER YEAR TO YEAR ? " , A 
98 I F A =OTHENGOSUB40 00 · 
1 00 FORD=O T 0 1 \GOSUB 1 000\GOSUB 1 1 0 0 \ I N PU T " WHAT YEAR WAS THAT ? " o Y I D I  
1 1 0  NEXT 
1 20 I NPUf " DATE ? " o DI \ INPUT " GE T  PR INTER READY ? " o A $  
1 3 0  ' " BALANCE SHEET A S  O F  " o D $  
1 32 ! Z 2 1 I o Y I O i o Z9 l o Y i l l o "  D I F F  • " • 
1 3 4  ' Z2 1 I o Y I O i o Z9 I o Y I 1 1 o "  D I FF " 
1 36 FORA• l TO S \ ' " =�=== ===== " o \NEXT\ 1 " "  
1 4 0 FORA=O T 0 1 9\B I 2 o A I =B I O o A I -B I 1 o A I \ I F A> 1 6THEN 1 4 5 \READL I O ! A i o L I 1 o A I  
1 4 5  NEXT 
1 50 FORA=OT04\C•W I O o A I \D=W I 1 o A I \FORB=OT02 
160 FORE=CTOD\T I B o A I =T I B o A i tB I B o E I  

1 70 NEXTE\NEXTB\NEXTA 
180 FORA=OT02\T I A o 5 1 =T I A o O i t T I A o 1 1  
1 90 T I A o 6 1 = T I A o 2 1 + T < A o 3 1 tT I A o 4 1 \NEXT 
200 FORA=O T 0 1 6 \F O R B = O T 0 1  
2 1 0  I F200>L < B o A I THEN230 
220 , .  " , \ G O T 0400 
230 I F 1 00>L I B o A I THEN260 
240 T3=L I B ; A I - 1 00 \ T 1 =T3\GOSU B 1 200 
250 ' L I I T 1 - 1 0 o T 1 1 o " " o Z9F2 o T I O o T3 1 o T I 1 o Tj J , Z8 F2 o T I 2 o T3 1 � \GOT0400 

260 T3=L I B o A I \ T 1 =T3\GOSUB 1 200 
270 I T l  I T 1 - 1 0 o T 1 ) • • • o Z9F2 o B I O o  T3 1 o B I  1 o T 3 1  o Z8F2 o B I 2 o T3 I • 
400 I FB = 1 THEN4 1 0\ ' "  = " o \GOT0420 
410 I • •  
420 NEXT\NEXT\ 1 " " \END 
1 0 00 I NPUT " F I L E  : " o F I \ DPEN t O o FI\RETURN 
1 1 00 FORA=OT0 1 9 \READtO o B I D o A I \NEXT\CLOSEtO\RETURN 
1200 T 1 = 1 T 1 t 1 1 * 1 1 \RETURN 

2000 DATAO r l O , l r l l r 2 r l 2 r 3 P 1 3 r 4 P 1 02 P 1 00 r 200 r 200 r 1 4 r 200 r 1 5 r 200 r 1 6 
2002 DATA5 r 1 7 r 6 r 1 03 r 7 r 200 r 8 r 1 8 r 9 r l 9 r 1 0 l r 1 0 4 r 2 00 r 2 00 r l 05 r 1 0 6  
4000 I NPUT " G I VE F I L E  TO BE TRANSFERED ? " o F I  
4 0 1 0  OPENt O o F I \FORA=O T 0 1 9\READt O o B I O o A I \ N E X T \ C L O S Et O 
4020 INPUT " G I VE F I L E  TO R E C E I VE DATA ? " o F $  
4 0 3 0  OPENtO o F I \ FORA=O T 0 1 9\ W R I T E t O o B I O o A i o NOENDHARK\NEXT 
4035 CLOSEtO\RE TURN 
READY 

Listing 5: BAL 7, a program that calculates a year end balance sheet. The 
program is capable of transferring the previous year's records to the current 
year. 

Listing 6: A sample run of BA L 7 .  
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0 TO TRANSFER YEAR TO YEAR ? O  
G I VE F I L E  T O  BE TRANSFERED ? J J R 7 6  
G I VE F I L E  T O  R E C E I V E  D A T A  ? JJR77 
F I L E  : JJR76 

WHAT YEAR WAS THAT ? 1 976 
F I LE : JJR76 
WHAT YEAR WAS THAT ? 1 976 
DATE '! 1 2 / 3 1 1 7 6  
GET P R I NTER READY ? 

BALANCE SHEET AS OF 1 2/ 3 1 /76 

CASH 
S E C U R I T I ES 
RECE I VABLES 
I NVENTORY 
OTHER 

c .  ASSETS 

PLANT 
MACH I NE R Y  
E Cl U I F'HENT 
RAW STOCK 

OTHER 
L ,  ASSETS 

T O T . ASSETS 

READY 

1 9 7 6  1 9 76 

250 . 00 250 . 00 
. oo . oo 
. oo . oo 
. oo . oo 
. oo . oo 

250 . 00 250 . 00 

. oo . oo 
500 . 00 500 . 00 
200 . 00 200 . 00 

50 . 00 50 . 00 

. oo . oo 
750 . 00 750 . 00 

1 000 . 00 1 000 . 00 

the program . Th i s  makes it possbi l e  to save 
the origi nal fi l e  and to p roduce a new fi le, 
which i s  the origi nal p lus any updates. I n  the 
example, on ly one fi l e  { J J  R76 ) is used. 

Since the transactions shown were the 
only transactions for the year, it is now pos
s ib le to ru n a year end balance sheet. Pro
gram BAL 1 ( l i sting 5) i s  execu ted. Listing 6 
shows a sample ru n of the p rogram. BALl 
first asks if  any of the balan ce sheet i tems 
are to be transferred to a new fi le .  This is 
important because a l l  of 1 976's year-end 
assets, l iabi l i ties and equ ity bal ances must 
be transferred to the new year, 1 977.  There
fore, the user should instruct the program to 
transfer 1 976 balance sheet i tems (fi le  
J J R76 ) to 1 977 (fi le  J J R77 ) . 

The balance sheet p rogram also a l lows for 
comparisons to be made and asks for two 
fi les to be compared. S ince this is J J R's 
first year of operation , we are forced to 
compare 1 976 to 1 976. The bal ance sheet 
is now p roduced. 

Note that the balance sheet is p r inted by 
l ines 200 to 420 of the p rogram. A p rogram
m ing trick has been u sed to shorten the 
length of the actual p rogram. As the ex
ample sh ows, the ba lance sheet is com
posed of 1 7  l ines with two en tries per l ine, 
or 34 total entries. There are 20 in d ividual 
i tems, seven totals and seven blan k i tems. 
Array L ( 1 , 1 6 ) determines wh ich i tems appear 
on each l i ne. An L ( 1 , 1 6 ) v-alue of 0 to 1 9  
refers to a particu lar account, 1 00 to 1 06 is 
l i n ked to a total, and 200 is u sed to gene rate 
b lan ks. Lines 2000 and 2002 show the values 
of L ( 1 , 1 6 ) . I po int  th i s  out because most of 
the fin ancial statements were p roduced 
u sing th is method. 

During 1 977 ou r small business has 
expanded by h i ri ng  a local salesperson . 
However, sales do not take p l ace u nti l 
Novem ber, and our proprietor wan ts to seg
regate the revenue generated by h imself 
from the sales brough t in  by the sales-

D I FF = 1 9 7 6  1 9 7 6  D I FF 

. oo PAY ABLES . oo . oo . oo 

. oo T A X S  PAY , . oo . oo . oo 

. oo LOANS PA Y ,  . oo . oo . oo 

. oo OTHER PAY . . oo . oo . oo 

. oo c .  L I AB , . oo . oo . oo 

. oo 
DEBENTURES . oo . oo . oo 
L T  LOANS . oo . oo . oo 
NOTES . oo . oo ; oo 

. oo OTHER L T  . oo . oo . oo 

. oo L ,  L I A B .  . oo . oo . oo 

. oo 

. oo STOCK . $ 1 PA R  - 1 000 . 00 - 1 000 . 00 . oo 

. oo R ,  E A R N I N G S  . oo . oo . oo 

. oo EQU I T Y  - 1 0 0 0 . 00 - 1 000 , 00 . oo 

. oo TOT . L I A & E  - 1 0 00 . 00 - 1 0 0 0 . 00 . oo 



1 0  D I M E« 2 d 'h l l )  

1 0 0  ' ' USE BUDGET F I L E S  O N L Y ? " o \ G O S U B 1 0 0 0 \ G O S U B 1 1 0 0  
1 1 0  1 ' 0 T O  ADD T O  E X I S T I NG BUDGE T S ' 
1 20 1 ' 1 TO OVER R I DE E X I ST I NG BUDGE T S " 
1 30 I NPUT ' 2 TO E N D ? ' o A \ I F A<2 T HE N 1 4 0\ G O S U B 1 0 0 0 \ G OS U B 1 30 0 \ E N D  
1 40 I NPUT ' DEPT o F I RS T  MONTH o END MONTH 7 ' o B o C o D  
1 4 2  I F B< OORB >2 T H E N 3 0 0  

1 4 4  I F D < C T H E N 3 0 0  
1 4 6  I F D< 1 0 R D > 1 2 THEN300 
1 48 I F C < l ORC) 1 2THEN300 
1 5 0  I N PU T ' ACCOUN T o  AMOUNT ( $ , 0 1  R E T U R N S  T O  S T AR T )  7 ' o E o F  
:L 5::i E==E - 2 0  
1 6 0 I FF m , 0 1 THEN 1 1 0\ I FE < OORE> 1 9 THEN 3 0 0  
1 70 FORG=C T O D \ I F Aa 0THEN 1 90 
1 8 0  B < B o E o G- l ) = F \ GO T0200 
1 90 B I B o E o G- l ) =F t B < B o E o G- 1 )  

200 N E X T \ G O T 0 1 5 0  
3 0 0  ' ' L A S T  E N T R Y  I NCORRECT " \G O T 0 1 1 0  
1 000 I N P U T ' F I LE : ' o F $ \OPENtO o F $ \RE TURN 
1 1 0 0  F O R A = O T 0 1 9 \ READt O o B \ N E X T  
1 1 1 0 FORA=O T 02\ F O R B=O T 0 1 9\FORC=O T0 1 1  
1 1 20 READ10 o B I A o B o C ) \ N E X T \ N E X T \ NE X T \ C L O S E t O \ R E TU R N  

1 30 0  FORA = O T 0 1 9 \ W R I T E t O o Z9\NEXT 
1 3 1 0  FORA=OT02\FORB=O T 0 1 9 \ F OR C= OT0 1 1  

1 320 WR I TEt O o B I A o B o C ) \N E X T \ NEX T \ N E X T \ C L O S E t O \ RETURN 
I�EADY 

LOAD BUD- I N l  

HEADY 
RUN 

USE BUDGET F I L E S  ONLY ? F I L E  : BUD 
0 T O  ADD T O  E X I ST I NG BUDGETS 

1 TO OVER R I DE E X I S T I N G  BUDGETS 
�! TO END ? 1 
DEPT o F I RS T  M O N TH o E N D  M O N T H ? 1 o 1 1 o 1 2 
ACCOUN T o  A M O U N T  ( $ , 0 1  RETURNS TO S T A R T ) 
ACCOUN T o  A M O U N T  ( $ , 0 1  R E T U R N S  TO S T A R T ) 
A C COUNT , A M O U N T  ( $ , 0 1 R E T U R N S  TO S T AR T )  
ACCOUN T o  A M O U N T  ( $ , 0 1  R E T U R N S  T O  S T A R T ) 

0 TO ADD TO E X I S T I NG BUDGETS 
1 TO OVER R I DE E X I S T I NG BUDGETS 
2 TO END ''  2 
F I L E  ! BUD 
HEADY 

Listing 8: A sample run of BUD-IN!. 

23 r -90 
25 r 1 5  
38 o 40 
o • .  0 1  

Listing 7: BUD-IN!, a program that generates budgets and enables the user 
to keep separate records of, for instance, the sales generated by each sales
person in the organization. 

person . Therefore, the salesperson ' s  ac
tiv i ties are p l aced in department 1 :  l ocal 
sales. Listing  7 shows the budget inpu t 
program BUD- I N 1  (see also l i sti ng 8 ) .  

The  budgets are coded  l i ke the journal 
en tries and the fi le con tain ing  budget in
formation is identical to the other  actual 
data fi les, J J R76 and J J R77 .  For ease of 
en try, there are two options for entering 
budget data. One op tion a l lows u s  to add in
cremental amounts to existi ng  budgets; the 
other  a l lows for the entry of bran d new 
abso lute budget  amoun ts. The amounts 
entered can be for one or more mon th s. I n  
our samp le ,  the local sales departmen t w i l l  
be  assigned specific budgets for :  

F I L E  : J J F (7 7  
M O N T H  ! 1 1  
I NP U T ! $AMOU N T o  DEB I T  A CC t o  CRED I T  A C C t o DEP T t o REFt 
O o O o O o O o O  ENDS I NPUT 
EN"fRY i 1 ? 500 t 2 t 2 1 , 0 t 5  
ENTRY I 2 ? O o O o O o O o O  
SET P R I NTER FOR L I S T  O F  E N T R I E S  ? 

JOURNAL E N T R I E S  MONTH t 1 1  

ENTRY $ AMOUNT DEB I T  CRED I T  DEPT REFERENCE 

$500 . 00 R E C E I VABLES R O Y A L T I E S  
0 ENDS PROGRAM AND K I L L S  A L L  E N T R I E S  
1 - 1 0 0  CORRECTS AN E N T R Y  

0 

OVER 1 0 0  ENTERS THE E N T R I E S  I NT O  THE F I L E  ? 1 1 1  
F I LE : J.JR77 

. JJR77 UPDATED 
R E A D Y  

RUN 

FILE ! .JJR7l 
MONTH ! 1 2  
I NPUT ! $ A M O UN T o  DEB I T  A CC t o C RE D I T  A C C t o D E P T t o REFt 
O o O o O o O o O  ENDS I NP U T  
EN T R Y "

t 1 ? 1 0 0 o 2 7 o 6 o 0 o 6  
ENTRY t 2 ? 1 50 o 30 o 1 0 o 0 o 7  
ENTRY 1 3 ? 2 00 o 1 o 23 o 1 o 8  
ENTRY t · 4 ? 50 t 25 t 8 t 1 t 9 
ENTRY t 5 ? 1 00 o 3 8 o 20 0 o 1 o 1 0 
I NVAL I D  E N T R Y  R E J E C T E D  
E N T R Y  1 5 ?  1 00 o 38 o 1 o 1 o 1 0 
ENTRY I 6 ? O o O o O o O o O  
S E T  P R I N TE R  F O R  L I S T O F  ENTR I E S  ? 

.JOURNAL E N T R I E S  M O N T H  t 1 2  

5 

ENTRY $ AMOUNT D E B I T  CRED I T  D E P T  REFERENCE 

$ 1 00 . 00 DEPREC I A T . 
2 $ 1 5 0 . 00 RENT 
3 $ 2 0 0 . 00 SECUR I T I ES 
4 $ 5 0 . 00 I NVENTORY 
5 $ 1 00 . 00 S A L A R I E S  

0 ENDS PI'WGF,AM A N D  K I L L S  ALL 
1 - 1 00 CDr�RECTS A N  E N T R Y  
OVER 1 00 ENTERS THE E N T R I E S  
F I L E  : J.JR77 

,JJF07 UPDATED 
READY 

M A C H I N E R Y  0 6 
F"AYABLES 0 7 
SOFTWARE 1 8 
RAW S T O C K  1 9 
SECUR I T I E S  1 1 0  

E N T R I E S  

I NT O  T H E  F I L E  ? 1 1 1  

Listing 9 :  Updated accounting sheet o f  the company's activities for No
vember and December 7 9 77, generated by ENTR Yl. 

1 . $90 of software sales in November 
and December. 

2. I n ven tory u sage of $ 1 5  for both 
month s  . 

3 .  November and Decem ber salary costs 
of $40. 

These figu res are ente red  into fi le B U D. The 
system,  by ask ing  for both read and write 
fi les, a l lows you to save as many version s of 
a budget  as you des i re. That ends the 1 976 
tran sac ti on . 

No activity took p l ace i n  ou r smal l busi
ness between J anuary 1 977 and October 
1 977.  However, in November the fol l owing 
item is ente red v ia the ENTRY1 program : 

1 .  The p rop rietor rece ives $500 in cash 
for royal ties. 

Th is, as we l l  as December's activity, is shown 
in l isting 9 .  Dur ing Decem ber, the fol lowing 
journal entries are made for adm in istration , 
departmen t 0 :  

1 .  Depreciation of $ 1 00 i s  booked .  
2. A ren t  l iabi l i ty of $ 1 50 is incu rred. 

The salesman 's departmen t  1 h as the fol low
ing act iv ity : 

3 .  $200 i n  software is sold for secu rities. 
4. The software was written on $50 

worth of raw stock. 
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0 TO TRANSFER YEAR TO YEAR 7 1  
F I L E  : JJR77 
WHAT YEAR WAS THAT 9 1977 
F IL E  : J J R 7 6  
WHAT YEAR W A S  THAT 9 1 976 
DATE ? 1 2 / 3 1 / 7 7  

GET P R I NTER R E A D Y  ? 

BALANCE S H E E T  AS OF 1 2/ 3 1 / 7 7  

CASH 
SECUR I T I E S  
f�E C E I VABLES 
I NVENTORY 
OTHER 

c .  A S S E T S  

PLANT 
M A C H I N E R Y  

E Q U I P MENT 
I�AW STOCK 
OTHER 

L .  A S S E T S  

T O T . A S S E T S  

R E A D Y  

1 977 1 9 7 6  

250 . 00 250 . 00 
1 00 . 00 . oo 
500 . 00 . oo 

. oo . oo 

. oo . oo 
8 5 0 . ()0 250 . 00 

. oo . oo 
400 . 00 500 . 00 

200 . 0 0 200 . 00 
. oo 5 0 . 00 
. oo . oo 

600 . 00 7 5 0 . 00 

1 4 50 . 00 1 000 . 0 0 

Listing 7 0: Year end bal
ance sheet for the j j R 
company and a compar
ison with the previous 
year. 

1 0  D I MB I 1 9 1 o i { 3 , 1 9 o 1 2 1 o T I I 4 4 0 1 o DS I 33 1 o T I 3 o 3 o 1 2 1 o W I 1 o 2 1 o 0$ 1 4 4 1  
1 2  DS I 1 o 3 3 1 = ' A D M I N I ST . LOCAL SALESNAT . S A L E S  ' 

15 L I NE 1 3 2  

D I FF = 

. oo 
1 0 0 . 00 
500 . 00 

. oo 

. oo 
600 . 00 

. oo 
- 1 00 . 00 

. oo 
-50 . 00 

. oo 
- 1 50 . 00 

450 . 09 

20T $ C l r  55 ) = • CA S H  
JOT S ! 5 6 o 1 1 0 1 = ' PL A N T  
4 0 T I I 1 1 1 o 1 6 5 1 = ' PAYABLES 
5 0 T I I 1 6 6 o 2 20 1 = ' L T  LOANS 
60T$ 1 22 1 o 27 5 1 = ' SERV . FEES 
70TI I 2 7 6 o 33 0 1 = ' I NVENTORY 
8 0 T $ 1 33 1 o 38 5 1 = ' RENT 
90T$ 1 38 6 o 4 4 0 1 = ' SUPP L I ES 

1 0 0  G O S U B 1 000\GOSUB 1 1 00 

SECUR I T I ES R E C E I VABLES I NVENTORY OTHER 
M A C H I NE R Y  E Q U I PMENT RAW STOCK OTHER 
TAXS P A Y . LOANS PAY . OTHER PA Y .  DEBENTURES 
NOTES OTHER L T  STOCK 1 1 PARR . E A R N I NGS ' 
ROYAL T I ES ASSETS SOLDSOFTWARE OTHER SALES ' 
ASSETS SOLDDEPRE C I A T . OTHER OTHER 
ELECTR I C  GAS TELEPHONE PUBL I CA T I ON ' 
POSTAGE TRANSPORT . SALAR I E S  OTHER 

1 20 FORA•OT02\READW I O o A i o W I 1 o A I \NEXT 
124 DATAO o 4 o 5 o 9 o 1 0 o 1 9 
1 26 0 1 1 1 o 44 1 = ' T OTAL SALESCOST OF GS OTHER E X P .  -PROF . /L OS S '  
1 3 0  FORA=OT03 
1 3 2 ! ' INCOME STATEMENT ' \ I FA=3THEN 1 38 
1 34 T 1 =A\GOSUB 1 200\ ! D S I T 1 - 1 0 o T 1 1 • '  DEPARTMENT ' \GOT0 1 4 0  
1 3 8  ' ' TOTAL O F  A L L  DEPARTMENTS ' 
1 40 ! ' I T EM ' o \FORF• 1 T0 1 2\ ! '  MON- ' o Z2 I o F o \NEXT 
1 5 0  ' '  TOTAL ' \G O S U B 1 500 
170 FORB=OT02\C=W I O o B I \D=W I 1 o B I \FORE=CTOD 
1 80 T 1 =E+20\GOSUB 1 20 0 \ ' T I I T 1 - 1 0 o T 1 1 o '  ' • 
1 90 FORF•OT 0 1 1 \ ' Z8 F2 o i i A o E o F i o \ I I A o E o 1 2 1 = I I A o E o 1 2 1 + I I A o E o F I  

1 9 5  I F A=3THEN205 
200 I 1 3 o E o F I = I I 3 o E o F i t i i A o E o F I  
205 T I A o B o F I = T I A o B o F i t i i A o E o F I  
2 1 0  NEXTF\ ' Z9F2 o i i A o E o 1 2 1 \ NE X T E \ T 1 =B\GOSU B 1 200\GOSUB 1 500 
215 ! OS < T 1 - 1 0 r T 1 ) , •  • ,  
2 2 0  FORF•OT 0 1 1 \ ! Z8 F2 o T I A o B o F i o \T I A o B o 1 2 1 =T I A o B o 1 2 1 tT I A o B o F I \NEXTF 
230 ! 'l. 9F 2 r T ( A , B r 1 2 ) '\ !  • •  
2 3 5  FORF•OT0 1 2 \ T I A o 3 o F I =T I A o 3 o F i tT I A o B o F I \NEXT 

238 NEXTB\ ! ' '  
2 4 0  ! 0$ 1 3 4 o 4 4 1 o '  ' o \FORF•OT0 1 1  
2 4 5  ' Z8F2 o T I A o 3 o F i o \NEXT\ ' Z9F2 o T I A o 3 o 1 2 1  
247 FORF= 1 T033\ ! '  ' \NEXT 
25() NEXTA\END 
1 000 I NPUT ' F I L E  : ' o F S \OPENtO o F S\RETURN 
1 1 00 FORA=OT0 1 9\READt O o B I A I \NEXT 
1 1 1 0 FORA=OT02\FORB=OT0 1 9 \FORC=OT 0 1 1 
1 1 � 0 READtO o i i A o B o C I \NEXT\NEXT\NEXT\CLOSEtO\RETURN 
1 200 T 1 • 1 T 1 t 1 1 * 1 1 \RETURN 
1500 FORZ = 1 T0 1 1 7\ ! ' = ' o \N E X T \ ! ' ' \RETURN 
READY 

1 9 77 1 9 76 D I FF 

PAY A B L E S  ·- 1 5 0 . 00 . oo - 1 50 . 00 
TAXS PAY . . oo . oo . oo 
LOANS F'AY .  . oo . oo . oo 
OTHER P A Y . . oo . oo . oo 

c .  L I A B  • - 1 50 . 00 . oo - 1 50 . 00 

DEBENTURES . oo . oo . oo 
LT LOANS . oo . oo . oo 
N O T E S  . oo . oo . oo 
OTHER LT . oo . oo . oo 

L ,  L I A B ,  . oo . oo . oo 

STOCK 1 1 PAR ·- 1 000 . 0 0  - 1 000 . 00 . oo 
R ,  E A R N I NGS - 3 0 0 . 00 . oo -300 . 00 

E Q U IT Y - 1 3 00 . 00 - 1 00 0 . 00 -300· . 00· 

T O T , L I A & E  - 1 4 50 . 00 - 1 00 0 . 00 -450 . 00 

5. An inval i d  account number 200 is d is
a l lowed by the p rogram . 

6. $ 1 00 of secu rities is paid to the sales
person as salary . 

List ing 9 shows an update of the com
pany's activities for 1 977 .  I n  I i sting 1 0  the 
year end 1 977 balance sheet is ru n and com
pared to year end 1 976. Program I NCOM E1  
(l isting 1 1 )  i s  l oaded and run. Listing 1 2a 
shows the admin istration account, l i sting 

· 1 2b the local sales department, l isting 1 2c 
is the consol idation of the th ree accounts 
(n ation al sales, unused account  in these 
examples, was not shown). Th is p rogram re
qu i res as input on ly the data fi le 's n ame. 

Li stings 1 4a and 1 4b show the budget 
program (BUD1 ) i n  action (see also l isting 
1 3) .  Since the fi le structu re remains the 
same th roughout, you can compare any 
quantities you l i ke, and s ince a l l  1 2  months 
are stored on d isk, any month can be printed. 
Li ke the 1 2  month i ncome statement, al l 
three departments and a su mmary can be 
produced. 

The inputs for th is p rogram are : 
1 .  MONTH : the particu lar month of 

the report. 
2. ACT F i l e :  fi le name for the current 

data. 
3. BUD  F i le :  fi le name for a budget or 

pr ior year's resu l ts that you want to 
compare to the current year's. 

4. L. Y. F i l e :  l ast year's fi l e  name or any 
other  fi le. 

5. 0,0 for departmen t 0. 
1 , 1  for department 1 .  
2,2 for department 2. 

Listing 7 7 : INCOME?, a program designed to show assets and liabilities for 
any or all company departments over a 7 year period. 

0, 1 for departments 0 and 1 .  
1 ,2 for departments 1 and 2. 
0,2 for departments 0, 1 and 2. 
0,3 for al l departmen ts and a 
summary. 
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l T F M  M ON- 1 MON- 2 MON- 3 MON- 4 MON- 5 MON- 6 MON- 7 MON- 8 MON- 9 MON- 1 0  MON - 1 1 M O N - 1 2  TOTAL 

SERV , FEES 
HOYAL T IES 
ASSETS SOLD 
SOFTWARE 
OTHER SALES 

TO TAL SALES 

I NVENTORY 
ASSETS SOLD 

IJEF'REC I A T . 
OTHER 
OTHER 

C O S T  O F  GS 

RENT 
E L E C T R I C  
GAS 
T E LEPHONE 
P U B L I C A T I O N  
!3UP P L I E S  
POSTAGE 
TRANSPORT ,  
SALAR I E S  
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. oo -500 . 00 
. oo . oo 
. oo -500 . 00 

. oo . oo . oo . oo 

. oo . oo . oo . oo 

. oo . oo . oo . oo 

. oo -500 . 00 . oo -500 . 00 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 
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. oo 

. oo 

. oo . oo 

. oo . oo 

. oo 1 0 0 . 00 

. oo . oo 

. oo . oo 

. oo 1 00 . 00 

. oo 1 50 . 00 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo 1 50 . 00 

. oo 

. oo 
1 0 0 . 00 

. oo 

. oo 

1 0 0 . 0 0 

1 50 . 00 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 

1 50 . 00 

. oo -50 0 . 00 250 . 00 -250 . 00 

Listing 7 2a: A n  example of a typical INCOME run, showing the yearly record for the administrative department of the jj R 
company for 7977. 

I NCOME S T A T E M E N T  
L O C AL SALES DEPARTMENT 
ITEM MON- 1 MON- � MON- 3 MON- 4 MON- 5 MON- 6 M O N - l NON- 8 NON- 9 N ON - 1 0  N ON - 1 1  N ON - 1 2  TOTAL 

SERV . FEES 
HOYAL T I E S 

ASSETS SOLD 
SOFTWARE 

OTHER SALES 

TOTAL SALES 

I NVENTOFi Y  
ASSETS SOLD 
IJEPREC I A T , 
OTHER 
OTHER 

COST OF GS 

RENT 
E L E C T R I C  
GAS 
TELEPHONE 
PUBL I C A T I O N  
SUF'F' L I E S 
POSTAGE 
TRANSPOR T . 
SALA R I E S  
OTHER 

O T HER EXP , 

-PROF . /L O S S  
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. oo 

Listing 7 2b: A n  INCOME run for the jj R company 's local sales department for 7 977. 
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. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 
. oo 

. oo 

. oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo -200 . 00 

. oo . oo 

. oo 

. oo 

. oo 
-200 . 00 

. oo 

. oo -20 0 . 00 -200 . 00 

. oo 

. oo 

. oo 

. oo 

. oo 

50 . 00 
. oo 
. oo 
. oo 
. oo 

. oo 50 . 00 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . oo 

. oo 1 0 0 . 0 0  

. oo . oo 

. oo 1 00 . 0() 

. oo -50 . 00 

50 . 00 
. oo 
. oo 
. oo 
. oo 

50 . 00 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 
1 0 0 . 00 

. oo 

1 0 0 . 00 

-50 . 00 
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I NCOME S T A T E M E N T  

T O T A L  OF A L L  D E P A R T M E N T S  

I T E M  MON- 1 MON- 2 MON- 3 MON- 4 M ON - 5 MON- 6 MON- 7 MON- 8 M O N - 9 MON- 1 0  M O N- 1 1  MON- 1 2  T O T A L  

S ER V .  F E E S  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
/'lO Y A L T I ES . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo - 5 0 0 . 00 . oo - 5 0 0 . 00 

A S S E T S  S OL D . oo . oo . oo . oo . oo . oo . oo . oo . oo . . oo . oo . oo . oo 
!iO F T W A R E  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo -200 . 00 -200 . 00 

OTHER S A L E S  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
TOTAL SALES . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo - 5 0 0 . 00 -200 . 00 - 7 0 0 . 00 

I N VENTORY . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 5 0 . 00 5 0 . 00 

A S S E T S  S O L D  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
DEF'RE C I A T . . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 1 00 . 00 1 00 . 00 
OTHER . 00 . oo . oo . 00 . oo . oo . oo . oo . oo . oo . oo . oo . oo 
(JTHER . oo . oo : oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo == = = = = = = = = = = = = = = == = = = = = = = = = = = = = == = = = == = = = = = = = = = = = = = = = = = = = == = = = = = = = = == = = == = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = == == = = 
C O S T  O F  G S  . oo . oo . oo . oo . 00 . oo . oo . oo . oo . oo . oo 1 50 . 00 1 50 . 00 

RENT . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 1 50 . 00 1 50 . 00 
E L E C T R I C  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
GAS . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
TELEPHONE . oo . oo . 00 . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
P UB L I C A TI ON . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
!iUPF' l i E S  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
P O S T A G E  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 
TRANSF'ORT . . oo . ·oo . oo . 00 . oo . oo . oo . oo . oo . oo . oo . oo . oo 
!iALAR I E S  . oo . oo . oo . 00 . oo . oo . oo . oo . oo . oo . oo 1 00 . 00 1 00 . 00 

!JTHER . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo == = = = = = = = = = = = = = = = = =� = == = = = = = = = = = = == = = = = = == = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = =  
!JTHER EXF' . . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo 2 5 0 . 00 

-- PROF . / L O S S  . oo . oo . oo . oo . oo . oo . oo . oo . oo . oo -500 . 00 2 0 0 . 00 

Listing 72c: An INCOME rim for all departments for the }} R company in 7977. 

! () [t i M R < ::! r  1 9 •  1 :� )  r T t < ::! 20 J r [l t ( J J )  r "T ( J , J o 8 )  o l.ol (  1 r 2 )  r 0 t ( 4 4 )  r I ( J r l 9 r 7 )  

1 2  [t l ( l o 3 3 J = " ALIM I N I S T . LOCAL SAl.E:SNA T .  SALES " 

15 L I NEBO 

1 4 1  I T A 8 ( 5S > r " YEAR TO I•A TE " 

1 4 2  ='========================== 

1 4 3 I 0 ===== ========= ============= 0 

250 . 00 

-300 . 00 

1 7  :Z t. = " AC T fflJ[Il - Y " 1 4 4  1 " I T EMS VAR. ACT . BUD L . Y .  VAR , " r  

60 T S <  1 •  �S > � " SERV . FEES ROYAL T I E S  ASSET S' SOLDSOFTWARE OTHER SALES " 

lOT'S ( 5 6  r l l O ) .:: " I NVENTORY ASSE TS SOL[IDEF'RE C I A T .  OTHER O THER 

f30T <S < I l l r 1 6 S > = " RENT ELEC T R I C GAS TELEPHONE PUBL I C A T I O N "  

90Tt ( 1 6 6 r 2 20 > � " SUPPL I E 5  POSTAGE TRANSPOR I ,  SALAR I E S  OTHER 

9'::! I N F'U T " HONTH ? "  r H\ H =M·- 1 

94 FOR A I � I T OJ\ B = A 1 * 3\ ! Z t < B - 2 r B ) r " 

95 GOSIJB1000\GOSU F 1 1 00\A � A t  

'}6 E :: A + 4 \FORfi-=OT02\FORC =0 T 0 1 9\FQR[I·= OTOM 

'}8 I< Br C rE ) :.- I  ( Et rC rf: > f R (  B rC r [I> 

1 0 0  I F M =[ITHC N I  ( f h C r A )  =R < B r C r [l )  

1 0 2  NEXT [1\NFXTC\NEXTB\NEX T A l  

1 06 FORI\:.. ()T04STEP 4 \FIJRB -= OT02\FORC = O T O 1 9  

1 0 8  l ( [i o C o A > = I < B • C r A . 2 > ·- I < B r C r A + l >  

1 1 0  NlXTC\NE X T B \NEXTA 

1 1 :;; I NPU T ' A  DEPAR TMENT tr SAME t OR O r 3 ? " r A l r A2 

1 '::! 0 FORA·= OT02\ R£A[IW < O r A >  r W <  1 r A ) \NEXT 

l'24 IIATAO r 4 r S r 9 t l O r 1 9  

1 2 6  o •  ( I ,  4 4 )  o '  TOTAL SALESCOST OF G S  OTHER E XP .  -PROF . /LOSS ' 

1 30 FORA=A 1 TOA2 

1 3'::! ! ' EtUI•GET STATEMENT ' \ I F A=3THEN 1 3 8  

1 3 4  T l =A\GOSUfi1200\ ! D t < T l - 1 0 r T 1 > r "  DEPARTMEN T ' \GO T 0 1 4 0  

1 3 8  I " T OTAL O F  A L L  DEPARTMENT S "  

1 4 0  • TA 8 ( 26 ) r ' MONTH t " r XJ l r M+ l r 

1 4 6  ! • A C T .  BUD. L . Y ,  " \GOSUB1:500 

1 70 FORB=OT02\C=W < O r 8 ) \ D=W < l r 8 ) \FORE =CTOD 

180 T 1 =E \GOSUB1200\ ! T t < T 1 - 1 0 r T 1 > r "  • 
1 90 FORF=O T 0 7 \ ! XBF 2 r i ( A r E r F ) r  

1 9S I F A::.JTHEN20S 

200 l ( J r E r F > = I < J r E r F > + I < A r E r F >  

205 T < A r fl r F > = T < A r B r F > + I < A r E r F )  

2 1 0  NEXTF\ I " "  \NEXTE\ T 1 =B\GOSUB 1200\GOSUB1500 

21S ! O I < T 1 - 1 0 r T 1 > r  • • ,  
220 FORF=OT07\ ! XBF2 r T ( A r 8 r F ) r \NEXTF\ ! " "  

230 ! " " \ FORF =OT07\T < A r 3 r F > =T < A r 3 r F > + T < A r 8 r F > \NEXT 

238 NEXT II \ ! " '  

2 4 0  ! 0 1 <  3 4 r  4 4  > , "  " ,  \FORF=OT07 

2 4 5  ! XBF 2 r T < A r 3 r F ) , \NEXT\ ! " "  

2 4 7  FORF = 1 T 033\ ! "  " \ NEXT 

250 NEXTA\E N [I 

1 00 0  I NPU T " F I LE : " r FS\OPENIOr FS\RETURN 

1 1 00 FORA=O T 0 1 9\READtO . B \NEXT 

1 1 1 0  FORA=OT02\FORB=O T 0 1 9\FORC=OT0 1 1  

1 1 20 REAOIO r R < A r B r C ) \NEXT\NEXT\NEXT\CLOSEtO\RETURN 

1200 T l = < T 1 + 1 > * 1 1 \RETURN 

1500 FORZ= 1 TOBO \ !  " = " r \NEXT \ !  " " \RETURN 

READY 

L isting 1 3: B UD1, a program designed to give a more detailed picture of individual departments ' performance than is 
found in the INCOME program (see listing 1 1]. 

CO LO R  SO FTWA R E 
U n less otherwise noted a l l  prog rams a re $ 1  5 each, for Apple I I , 

Atari 1 6 K, Tl 9 9/4 
UNITS: Practice converting yards - feet 
inches, pounds · ounces, metric un its, etc. 

FRACTIONS: Practice adding, subtracting, 
multiplying and comparing fractions. 

NUCLEAR REACTOR: Realistic dynamic 
model of nuclear power plant in operation. 

3·0 STARTREK: Discover new planets, fight 
Klingons in 3-dimensional galaxy. 

MAJOR LEAGUE BASEBALL: Manage M ajor 
League teams and make all l ineup, batting, 
pitching and running decisions. $25 .  Apple I I  
with 48K, Applesoft ROM and one disk .  

ROADRACE:  Race around 2 .25  mi le  course.  
1 or 2 players.  Not for Tl 99/4. 

BLACKJACK: Popular card game for 1 to 3 
players. Not for Apple I I .  

COL OR SOFTWARE, 5410 W. 20th St., Indianapolis, IN 46224 
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M O N I H  '' 1 1  

ACT F I LE J J R 7 7  

B U D  F I L F  BUD 

L - Y  F I LE JJR76 

A DEPAR rMEN T t r  SAME t OR Q , J ? l r l  

DUDGE1 STATEME N T  

L OCHL SAL [S DE PARTMENT 

I f EMS 

B ERV . FEES 

ROYAL T I E S 

A S S E T S  SOLD 

!jOFTWARE 

IJTHER SAL E S  

VAR . 
. oo 

. o o 

. oo 

-90 . 00 

. oo 

T O T A L  SALES - 90 . 0 0 

I NVENTORY 

A S S E T S  SOL[I 

DEf'REC I A T .  

IJTHER 

OT HER 

COST O F  GS 

RENT 

ELEC T R I C  

GAS 

TELEPHONE 

PUBL I CA T I O N 

SUPPL I E S  

POSTAGE 

TRANS PORT . 

SALAR I E S  

IJTHER 

OTHER E X P , 

1 5 . 00 

. 00 

. oo 

. oo 

. oo 

1 5 . 0 0 

. oo 

. oo 

. oo 

. o o 

. oo 

. oo 

. oo 

. oo 

40 . 00 

. oo 

4 0 . 00 

-PROF . /LOSS -35 . 00 

M O N T H  t 1 1  

ACT . BU[I 

. oo . oo 

. oo . oo 

. o o . oo 

. oo - 90 . 00 

. o o . 0 0 

. o o ·- 90 . 0 0 

. oo 15 . oo 

. oo . oo 

. o o . 0 0 

. oo . oo 

. o o . oo 

. oo 15 . oo 

. oo . 00 

. oo . oo 

. o o . oo 

. o o . o o 

. o o . o o 

. oo . o o 

. 00 . 0 0 

. o o . oo 

. o o 4 0 . 00 

. oo . oo 

. oo 4 0 . 00 

. oo -35 . 0 0 

L .  y .  VAR .  

. oo . 0 0 

. o o . oo 

. oo . o o 

. oo ·· 90 . 00 

. oo . oo 

. oo ·· 90 . 00 

. oo 1 5 . 0 0 

. oo . o o 

. oo . oo 

. o o . oo 

. oo . 0 0 

. 00 15 . o o 

. o o . oo 

. oo . oo 

. oo . oo 

. o o . oo 

. o o . o o 

. oo . oo 

. 0 0 . oo 

. oo . oo 

. oo 4 0 . 0 0 

. o o . o o 

. oo 4 0 . 00 

. o o - 35 . 00 

YEAR TO [>A r E  

AC I , [lU(l , 

. o o . o o 

. o o . 0 0 

. oo . oo 

. oo -90 . 00 

. oo . oo 

. 00 - 90 . 0 0 

. o o 15 . oo 

. o o . o o 

. o o . o o 

. oo . o o 

. oo . oo 

. o o 1 5 . 0 0 

. oo . o o 

. oo . oo 

. oo . o o 

. o o . oo 

. 0 0 . oo 

. oo . o o 

. oo . oo 

. oo . oo 

. oo 40 . 00 

. oo . oo 

. oo 40 . 00 

. oo -35 . 00 

L • y .  
, ()() 

. oo 

. 0 0 

. oo 

. 0 0 

. o o 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. o o 

. o o 

. o o 

. oo 

. oo 

. o o 

. o o 

. oo 

. oo 

Listing 74a: A sample run of BUD 7, showing a breakdown of activities for 
November 7977. A CT stands for actual, BUD for budgeted amounts, L. Y. 
for last year, and VA R for variance. VA R indicates the difference between 
the budgeted amount and the actual amount taken in or paid out. L. Y. in
dicates the amounts for the previous November and is included for reference 
only. 

Listing 1 4a shows th e Novem be r  resu l ts 
for local sales, and l istin g 1 4b shows the 
December resu l ts. A l i stin g  of the table of 
contents for the d i sk con tain ing a l l  of the 
accounting information is sh own in l isting 
1 5. The data shown con sists of fi l e  name,  
starting b loc k, size in b locks and type (2 = 
program and 3 = data) . 

The fi l e  structu re described ear l ier i s  
fai rly simp le .  Therefore, it i s  easy to  add 
more programs to the system .  The pro
grams can calcu late salaries, depreciation and 
accounts rece ivab le ,  an d enter  th is i nfor
mation d i rectly into the data fi les. The 
account titles used in the p rograms are 
general ly found in l ines 20 to 90 an d can be 
modified for other  u sages. The n u m ber  of 
accounts can be easi ly expanded with in the 
cu rrent 24 K programmable mem ory space 
by l im it ing the income statemen t su b
d ivisions or by e l im inating the mon th ly 
h istory. Quarterly type reports can also 
be added. 

M O N T H  ? 1 2  

A C T  F I LE J J R 7 7  

B U D  F I L E B U D  

L - Y  F I L E JJR76 

A DEPARTMENT tr SAME t OR O r J ? l r l  

BUDGET STATEMENT 

LOCAL SALES DEPARTMENT 

I T EMS 

SEf\' V .  F E E S  

R O Y A L  T I E S 

A S S E T S  SOLD 

SOFTWARE 

OTHER SALES 

MONTH t 1 2  

VAR . A C T . flU [I 

. oo . oo . oo 

. oo . oo . oo 

. oo . 00 . o o 

1 1 0 . 00 -200 . 0 0 -90 . 00 

. 00 . 00 . 00 

TOTAL SALES 1 1 0 . 00 -200 . 00 - 90 . 00 

I N VENTORY - 35 . 00 50 . 00 

A S S E T S  S O L D  . 00 . 00 

DEPREC I A T .  . 00 . 0 0 

OTHER , 00 . 0 0  

O T H E R  . 00 . 00 

COST O F  GS 

RENT 

E L E C T R I C  

GAS 

TELEPHONE 

PUBL I C A T I ON 

SUF'F' L I E S  

POSTAGE 

TRANS PORT . 

!l A L A R I E S  

O T HE R  

- 35 . 00 

. oo 

. oo 

. o o 

. o o 

. oo 

. oo 

. oo 

. o o 

-6 0 . 0 0 

. oo 

50 . 0 0 

. oo 

. oo 

. oo 

. o o 

. oo 

. oo 

. oo 

. 00 

1 0 0 . 00 

. oo 

1 5 . 00 

. oo 

.. 0 0  

. oo 

. oo 

1 5 . 0 0 

. oo 

. oo 

. oo 

. o o 

. oo 

. oo 

. oo 

. o o 

4 0 . 00 

. o o 

OTHER EXP . - 60 . 00 1 0 0 . 00 4 0 . 00 

- PRO F . /LOSS 1 5 . 00 -50 . 00 - 3 5 . 00 

E N T R Y l  
E N T R Y 2 
E N T R Y 3  
L I S T l  
L I ST2 
LIST3 
B A L l  
B A L 2  
B A L 3  
J J R 7 6  
J J R 7 7  
I N CO M E l  
I N COME2 
I N COME3 
B U D l  
B U D 2  
B U D3 
B U D  
B U D - I N l  
B U D - I N 2  
B U D - I N 3 

2 2  
32 
42 

4 
1 0  
1 6  
52 
62 
72 
82 
97 

1 1 2  
1 22 
1 32 
1 42 
1 52 
1 62 
1 72 
1 87 
1 9 1  
1 9 5  

1 0  
1 0  
1 0  

6 
6 
6 

1 0  
1 0  
1 0  
1 5  
1 5  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 5  

4 
4 
4 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 

Table 7 :  Table of con
tents for the floppy disk 
showing the locations of 
all programs used in this 
accounting system. 

Y E A R  T O  [>A T E  

L . Y .  VAR , 

. oo 

. oo 

. oo 

A C T . 

. oo 

. oo 

. oo 

BUD . 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

20 . 00 - 2 0 0 . 00 - 1 80 . 00 

. o o . oo . oo 

. oo 20 . 00 - 2 0 0 . 0 0 - 1 80 . 0 0 

. oo - 20 . 00 so . oo 

. oo . oo . o o 

. oo . o o . oo 

. oo . oo . o o 

. oo . o o . oo 

. oo -20 . 00 

. o o . oo 

. oo . o o 

. oo . o o 

. o o . o o 

. oo . oo 

. oo . oo 

. oo . oo 

. oo . o o 

. o o -20 . 00 

. oo . oo 

5 0 . 0 0 

. oo 

. oo 

. oo 

. oo 

. o o 

. oo 

. oo 

. oo 

1 0 0 . 0 0 

. oo 

30 . 00 

. 0 0 

. oo 

. oo 

. oo 

30 . 00 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

eo . oo 

. oo 

. oo - 2 o . oo 1 oo . oo eo . o o 

. o o - 2o . oo -so . oo - 7 0 . 0 0 

L . Y .  

. oo 

. oo 

. oo 

. oo 

. oo 

. oo 

. o o 

. oo 

. oo 

. o o  

. o o 

. oo 

. oo 

. oo 

. oo 

. oo 

. o o  

. oo 

. oo 

. o o  

. o o 

. o o  

. oo 

. o o 

If you plan to en ter these programs into 
your system, start with p rogram L I ST1 . 
Most of the other programs can be formed 
by edit ing this particu lar p rogram.• Listing 74b: A similar breakdown for December 7977. 
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Disk Controller from 
Shugart 

A microprocessor-based disk con
troller with on-board data separator 
logic capable of controlling up to four 
Winchester hard- or floppy-disk drives is 
available from Shugart, 435 Oakmead 
Pky, Sunnyvale CA 94086, (408) 
733-0100. The SA1400 features 
automatic copying of disks, sector in
terleaving, error correction code 
autonomous to the microprocessor, and 
optional microdiagnostics. Data transfer 
between the controller and the host 
microprocessor is improved by sector 
buffering. The SA1400 is based on a bit
slice microproce-ssor and works with 
Shugart SA1000 8-inch and SA4000 
14-inch Winchester drives and 
SA800/850 8-inch floppy-disk drives. 
Other functions include overlapped seek 
operations, integral data separators, 
automatic switching of head and 
cylinder, and optional track formats . 
Write precompensation is also included 
on the board. The Shugart standard 
floppy-disk protocol and either of the 
SA1000 or SA4000 fixed-disk protocols 
are used for the interface to the drive. A 
general-purpose interface is used to 
transfer commands and data between 
the host processor and the controller. In 
original equipment manufacturer's quan
tities, the SA1400 is $U25. 
Circle 539 on inquiry card. 

Ectype Floppy Disks from 
Sync om 

The Ectype 8- and 5-inch floppy disks 
have a wear life exceeding 10 million 
passes for both hard- and soft-sector 
operations. The disks are 100% cer
tified, and are made for IBM and non
IBM equipment with other formats 
available. Syncom also manufactures 
Ectype MC/ST magnetic cards and 
Ectype 3348-70 Data Modules. For more 
information, contact Bozell & Jacobs 
Public Relations, Butler Sq, 100 N 6th 
St, Minneapolis MN 55403, (612) 
371-5500. 
Circle 541 on Inquiry card. 
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PE R I P H E RALS 

Drum-Type Graphics Plotter 
Strobe Inc has introduced a drum-type 

graphics plotter with a 0.004-inch step 
size, and a 21.6 by 28 em (8.5 by ll in) 
paper capacity. The interactve digitizing 
mode allows the user to enter directly 
into the host computer X, Y coordinate 
data corresponding to pen location. The 
Model 100 plotter is controlled by the 
computer through two parallel output 
ports and one parallel input port. Hard
ware interfaces and software drivers are 

DC lOOA Tape Cartridge 
Drive 

The Moya Corporation, located at 
63ll DeSoto Ave, Unit H, Woodland 
Hills CA 91367, (213) 533-5993, has in
troduced the MicroDrive/OEM series of 
tape drives which offer up to 1 .344 
megabytes of storage in a package that 
measures 467 cubic em (28.5 cubic 
inches) .  The transport is available with 
the mechanism-only board or the 
minimum-electronics board. Both models 
include a maximum data capacity of 1 .344 

available for the Apple II, TRS-80, PET, 
and S-100 machines. An optional plot 
software package, providing vector 
generation and alphanumerics, that runs 
with most versions of BASIC and 
FORTRAN is also available. The price 
of the Model 100 plotter is $680. For 
details, contact Strobe Inc, 897-5A 
Independence Ave, Mountain View CA 
94043, (415) 969-5130. 
Circle 540 on inqu iry card. 

megabytes, a transfer rate of 48 K bytes 
per second, read/write speed of 30 ips 
(inches per second). and search/rewind 
speed of 90 ips. The mechanism-only 
board contains the circuitry required to 
interface the transport mechanism. The 
minimum-electronics board provides a 
switching power amplifier to drive the 
motor, a digital interface on control and 
status lines, a write amplifier, and a 
read preamplifier . The units are $99 in 
original equipment manufacturer's 
(OEM) quantities. 
Circle 542 on inquiry card. 

Where Do Ne.w Products Items Come From? 

The information printed i11 the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If in 
our judgement the information might be of interest to the personal computing ex
perimenters and homebrewers who read BYTE, we print it in some form. We openly 
solicit releases and photos from manufacturers and suppliers to this marketplace. 
The information is printed more or less as a first in first out queue, subject to occa
sional priority modifications. While we would not knowingly print untrue or inac
curate data, or data from unreliable companies, our capacity to evaluate the pro
ducts and companies appearing in the "What's New?" feature is necessarily limited. 
We therefore cannot be responsible for product quality or company performance. 



Vector Graphic's MP Printer 
The Vector Graphic MP is a 5-by-7 

dot-matrix, software-driven printer that 
can print at a speed of 150 cps 
(characters per second). The price of the 

@)�Q EMTROL SYSTEMS INC 

P E R I PH E RALS 

MP is under $1000 from Vector Graphic 
Inc, 31364 Via Colinas, Westlake Village 
CA 91361, (213) 991-2302. 
Circle 543 on inquiry card. 

Direct-Connect Modem for the TRS-80 
Emtrol Systems Inc, 1262 Loop Rd, 

Lancaster PA 17604, (717) 392-2105, has 
introduced Lynx, a direct-connect 
telephone modem for the TRS-80. Lynx 
connects with the TRS-80 keyboard and 
the telephone line-no acoustic coupler 
is used. It includes originate and answer 

capability, and is programmable for 
word .length, parity, number of stop bits 
and full- or half-duplex. The minimum 
requirements are a TRS-80 Level I or II 
with at least 4 K bytes of programmable 
memory. The Lynx is priced at $239.95.  
Circle 544 o n  inquiry card. 

Coosol's Printer Kits 
Coosol has announced the availability 

of its 40-coiumn friction-feed and 
80-column tractor-feed dot-matrix im
pact printers in kit or assembled-and
tested forms. The units are 
microprocessor-controlled and program
mable with thirty-two system-level soft
ware commands. They feature graphics 
dot-plotting mode, ninety-six ASCII 
(American Standard C:ode for Informa
tion Interchange) characters with upper
case and lowercase, nine software
selectable sizes, reverse-font printing 
capability, parallel and serial interfaces, 
data rates from 110 to 9600 bps (bits per 
second), and adjustable tractor width for 
paper size selection . Prices for kits are 
$295 for the 40-column and $455 for the 
80-column printer. Assembled and tested 
impact printers are $325 for the 
40-column and $485 for the 80-column, 
both without enclosures. For further in
formation, contact Coosol Inc, 1585-200 
Adams Ave, Costa Mesa CA 92626, 
(714) 545-2216. 
Circle 545 on inquiry card. 

Music Synthesizer for the 
H-8 from Heath 

The Heath Company has introduced 
a music synthesizer system for the H-8 
computer. The HA-8-2 music synthesizer 
system includes a circuit board and soft
ware. The software allows the user to 
enter any song into the system from 
conventional sheet music. The syn
thesizer board, which connects to any 
stereo system with two shielded cables, 
produces a 27.5 to 6600 Hz frequency 
response with up to nine harmonics. An 
H-8 with at least 24 K bytes of memory, 
a floppy-disk drive, and video terminal 
are required. The HA-8-2 is priced at 
$159 from Heath Company, Benton 
Harbor MI 49022, (616) 982-3210. 
Circle 546 on inquiry card. 

Storage Control Unit for 
the Tl990 Bus 

The ISC 4000 supports up to four 
14- or 29-megabyte Shugart Winchester 
disk drives. The unit will also support 
floppy-disk or high-density tape backup 
devices. Compatibility with Texas In
struments' Tl990 software is maintained 
by emulating existing TILINE bus 
devices. A complete 29-megabyte 
system, including a floppy disk, sells for 
$7000 from Data Management Labs, 
2148 Bering Dr, San Jose CA 95131, 
(408) 946-9424. 

Circle 547 on inquiry card. 
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Speech Recognition Unit 
The Heuristics 7000 speech recognition 

unit, which sells for approximately 
$3000, will interface with all RS-232 ter
minals. The 7000 enables users to enter 
information into their computers direct
ly and with few errors. By eliminating 
the need for hand entry, busy 
businesspeople and the handicapped will 
benefit .  The unit can recognize up to 
sixty-four words or phrases, each up to 

Interactive Video 

The Cavri III computer/video player 
integrator enables users to index and 
later access videotape frames or 
segments or to interact with videotaped 
materials. In addition to integrating 
computer-aided instruction with 
videotape, the system is useful for 
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3 seconds in length, and it is compatible 
with all common programming 
languages. It enables computers to take 
keyboard or voice input, or both 
simultaneously. The 7000 comes with a 
noise-cancelling headset microphone. 
Contact Heuristics, 1285 Hammerwood 
Ave, Sunnyvale CA 94086, (408) 
734-8532. 

Circle 548 on inquiry card. 

storage and retrieval of text and audio
visual information. The system also 
allows a user to control all remote func
tions of the video machine from the 
computer keyboard or from within a 
program. Access time to a desired point 
on a video cassette is less than 5 
seconds. The average time required to 
find randomly distributed segments of 
tape on a 30-minute cassette is about 45 
seconds. Search accuracy is ± 7 frames. 

The Cavri III consists of an Apple 110 
(input/ output) board, cables and con
nectors, systems software in Applesoft 
BASIC on disk, and a user's manual. It 
is available for video cassette recorders 
that carry a control pulse or that inter
face with manufacturers' search units. 
Users can convert already made 
videotapes, produce new tapes, or ar
range to have Cavri produce materials. 
For information, contact Cavri Systems 
Inc, 26 Trumbull St, New Haven CT 
06511, (203) 562-9873. 

Circle 549 on inquiry card. 

Floating-Point Board for 
the Apple 

Increased speed is now available for 
the Apple II. The Computer Station 
Am9511 fast floating-point processor 
board plugs into the Apple II and 
relieves it of the task of doing 
transcendental functions in software. In
stead, it uses a version of the standard 
floating-point BASIC, called Applefast, 
that allows the user to run existing pro
grams without modifications: Taking 
5000 square roots normally takes 250 
seconds running Applesoft, but with 
Applefast it takes 15 seconds. Details 
can be obtained from Computer Station, 
12 Crossroads, Granite City IL 62040, 
(618) 452-1860. 

Circle 550 on inquiry card. 

Reduce the Cost of 
Memory for the PET 

The PH-001 2114 programmable 
memory adapter fo( the 2001-8 PET 
allows the use of lower-cost 2114 pro
grammable memory integrated circuits 
to replace one to eight of the 6550's 1 K 
by 4 circuits used in the 8 K-byte PET. 
The board alone is $8.95, and the entire 
unassembled kit is $13.95, or $24.95 
assembled. Contact Optimized Data 
Systems, POB 595, Placentia CA 92670, 
(714) 996-3201 .  
Circle 551 o n  inquiry card. 

MSC-8100 Features Hard
and Floppy-Disk Storage 

The MSC-8100 system incorporates an 
intelligent controller/formatter with a 
universal IEEE-488 bus protocol, a Win
chester technology hard-disk drive with 
a 19.1-megabyte capacity, and a backup 
floppy-disk drive with a capacity of 1.6 
megabytes per disk. The MSC-8100 is 
useful for word-processing and small
business applications. The average ac
cess time of the hard-disk drive is below 
30 ms. The controller features a full
sector data buffer, error detection and 
correction, error recovery including 
automatic retry, automatic 'position 
verification, automatic seek to alternate 
track, parallel or serial interrupt, 
relative sector addressing, programmable 
sector interleaving, implied seeks, and 
more. Self-testing diagnostics are also 
provided. The MSC-8100 is priced at 
$9250. For information, contact 
Microcomputer Systems Corporation, 
432 Lakeside Dr, Sunnyvale CA 94086, 
(408) 733-4200. 
Circle 552 on inquiry card. 



Pensee Pascal Computer 
Computer Interface Technology's 

Pensee system is a stack-oriented, 16-bit 
computer with a dual floppy-disk sub
system capable of storing up to 2 
megabytes. It features 64 K bytes of pro
grammable memory; floating-point 
hardware; floppy-disk controller; 8-inch 
single- or double-sided, single- or 
double-density floppy-disk drives; two 
serial RS-232 asynchronous/synchronous 
ports; two unidirectional 8-bit parallel 
ports; and self-test diagnostics. Pensee 
utilizes the UCSD Pascal operating 
system version lll.O, which includes the 
Pascal compiler, BASIC compiler, file 
manager, screen-oriented editor, and 
debugger. Some UCSD language exten
sions are also included. Prices range 
from $3500 to $9000, depending on 
peripheral subsystems. Obtain informa
tion from Computer Interface 
Technology, 201 W Dyer Rd, Santa Ana 
CA 92707, (714) 979-9920. 

Circle 553 on inquiry card. 

Circle 258 on inquiry card. 
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Peelings 
Peelings is devoted exclusively to 

reviews of software for the Apple II and 
Apple II Plus microcomputers. Each 
bimonthly issue contains reviews of 
twelve to fifteen programs or software 
packages. Subscriptions are $15 from 
Peelings, Ed Burlbaw, 945 Brook Cr, Las 
Cruces NM 88001, (505) 523-5088. 
Circle 554 on inquiry card. 

The Flex-File System 
The Flex-File is a nonglare vinyl page 

having pockets on each side to house 
two 8-inch floppy disks plus a center 
pocket to store 22 by 28 em (8.5 by 11 
inch) paper, computer printouts, or 
other documentation. The pages are 
three-hole punched for storage in stan
dard three-ring binders. Flex-File pages 
are priced at $8.95 for a package of ten 
pages and are available from BIS Inc, 
POB 969, Brentwood TN 37027 
Circle 555 on inquiry card. 

Elementary Math Edu-Disk 
The Elementary Math Edu-Disk con

tains an arithmetic-readiness test and 
four interactive lessons designed to teach 
elementary addition, subtraction, 
multiplication, and division, in nine skill 
levels. These lessons use color graphics 
and a computer-simulated voice to 
maintain student interest and reinforce 
basic concepts. The student's scores are 
maintained on disk and are accessible 
only through a special teacher's pro
gram. The system is self-demonstrating 
and is recommended for the student 
with no prior arithmetic experience, and 
as a supplement in higher-level remedial 
situations. The requirements for the pro
gram are an Apple II computer with 
48 K bytes of programmable memory 
with Integer BASIC. The price for the 
program is $39.95, from Muse Software, 
330 N Charles St, Baltimo.re MD 21201, 
(301) 659-7212. 

Circle 556 on inquiry card. 

o Got floppy disk 
probletns? 

Here's a new 
four letter word 

to use: 
The word is KYBE. Because KYBE wi l l  ship you the same high 

. pe;.formance products they've bui lt  for OEM's for years. Consistent 
quality media that meets the most demanding spec ifications. OEM's 
won't risk the performance of their system to less than the best media. 
Why risk Yllur data e i ther? Especially when the price is competit ive. 

Get rwn day shipment on any model floppy disk,  data cassette or 
mag card. Each is backed by an unconditional 90 day warranty 

and inventoried for fast del ivery. Cal l  toll free (800) 2 2 5 -87 1 5 .  
Dealer inquiries invited 

li.X!?ar;§o� 
1 32 Calvary Slreel. Waltham. Mass. 0 2 1 54 
Tel. (6 1 7) 899-001 2: Telex 94- 0 1 79 
Outside Mass. call  loll free (800) 225-871 5 

Offices & representatives worldwide 
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Dust Covers for Computer Terminals 

These dust covers are designed to pro
tect video terminals, printers, and 
keyboards from dust and dirt. They are 
made of heavy-gauge clear plastic that 
will protect against water damage. The 
covers are custom made to fit any 
specific model of computer terminal, 
keyboard, or printer for all computer 
systems. When ordering, specify the 

Accounts Receivable 
Program for the TRS-80 

Radio Shack has an accounts 
receivable system for use on the TRS-80 
Model I. Accounts receivable provides 
end-of-month billing, statements ready 
for mailing, automatic customer-record 
updating, totals for general ledger 
posting, optional message lines on bill
ing statements, and full accounts 
receivable analysis including activity 
status, and more. Reports printed by 
this system are complete transaction file 
report, general ledger recap report, com
plete accounts listing, account listing by 
activity status, accounts receivable 
analysis by activity status, and posting 
report. A Model I Level II system with 
16 K bytes of programmable memory, 
plus an expansion interface with at least 
16 K bytes of programmable me!llory, 
an 80-column printer, and a minimum 
of two disk drives are required. The ac
counts receivable system is priced at 
$149.95 from Radio Shack dealers and 
stores. 

Circle 558 on inquiry card. 
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system being used. The price for a cover 
for a video terminal including keyboard 
is $9.95. For a keyboard only, it is 
$8.95, and for a printer it is $9.95. For 
details, contact The Computer Ac
cessories Company, 20 Boat Ln, Port 
Washington NY 11050, (516) 767-0366. 

Circle 557 on inquiry card. 

Computer /Typewriter 
Interface 

The 1/0 Pak from Rochester Data 
consists of an array of coils positioned 
in the same pattern as a typewriter's 
keyboard, in a unit that fits directly 
over the keyboard. These coils are wired 
into an electrical decoding matrix. The 
1!0 Pak is designed to generate hard 
copy directly from a computer through 
any electric typewriter with a powered 
carriage return. No modification to the 
typewriter is required, and all ad
justments to compensate for different 
key heights are incorporated in the 1/0 
Pak. Available options include interfaces 
and software for the TRS-80 Level I and 
II, the Apple II, and a 6-bit parallel in
terface for general operation with other 
computers. Centronics-compatible and 
PET interfaces are also available. The 
110 Pak retails for $469; the interface 
board and power supply required for 
packaged operation are priced at $145. 
Contact Rochester Data Inc, 3100 
Monroe Ave, Rochester NY 14618, (716) 
385-4338. 
Circle 559 on inquiry card. 

Burst-Error Processor from 
AMD 

Advanced Micro Devices (AMD) has 
announced a general-purpose burst-error 
processor (BEP). This LSI (large-scale in
tegration) device, the AmZ8065, can 
detect and allows correction of up to 
12-bit burst errors in serial data streams 
moving at up to 20 million bps (bits per 
second) .  The codes implemented in the 
BEP include 48- and 56-bit polynomials 
used by IBM and 32- and 35-bit 
polynomials favored by minicomputer 
manufacturers. The BEP provides two 
read modes, normal and high-speed, 
that determine the correction 
methodology if an error is found. The 
AmZ8065 user can select the correction 
method based on the Chinese Remainder 
Theorem. This method computes the er
ror location and the correction needed. 
The BEP employs a reciprocal 
polynomial that approaches the data 
stream from the check-bits side. This 
reduces worst-case correction time to the 
length of the data stream. The device ac
cepts data as serial bytes which allows a 
single-phase clock requirement of 2 .5 
MHz. It operates from a single + 5  V 
supply and comes in a 40-pin integrated 
circuit. Prices start at $69 each in one 
hundred-unit lots. Contact Advanced 
Micro Devices Inc, 901 Thompson PI, 
Sunnyvale CA 94086, (408) 732-2400. 

Circle 560 on inquiry card. 

OKI 4 K Static 
Programmable-Memory 
Integrated Circuits 
OK! Semiconductor, 1333 Lawrence 
Expy, Suite 401, Santa Clara CA 95051, 
(408) 984-4840, has introduced the 
MSM 2114L series of 4 K static pro
grammable memory integrated circuits. 
The MSM 2114L, MSM 2114L-2, and 
MSM 2114L-3 are n-channel silicon-gate 
MOS (metal-oxide semiconductor) cir
cuits that use fully static circuitry which 
does not require clocks or refreshing. 
The circuits are interchangeable with all 
standard 2114L parts and feature TTL
compatible (TTL is transistor-transistor 
logic) 1/0 (input/output), and a single 
+5 V power supply. They feature max
imum access times of 200 ns for the 
2114L-2, 300 ns for the 2114L-3, and 
450 ns for the 2114L, and maximum 
power dissipation of 370 mW. Prices are 
$5.45 for the 2114L, $5.65 for the 
2114L-3, and $6. 75 for the 2114L-2. 
These prices are for 100-unit quantities. 

Circle 561 on inquiry card. 



Model 460 Paper Tiger 
Printer from IDS 

The Model 460 addition to the IDS 
Paper Tiger family of printers produces 
letter-quality printing at a speed of 160 
cps (characters per second) . It also pro
vides high-resolution graphics capability 
and includes proportional character 
spacing and automatic text justification. 
The Model 460 is a dot-matrix printer 
that utilizes a horizontal and vertical dot 
overlay to achieve letter-quality print
ing. It can print in 80-, 96- and 
132-column formats. Foreign and custom 
character sets are optional and up to 
four 96-character sets can reside in the 
460 at the same time. Paper-handling 

Aspen Ribbons 
Aspen Ribbons has announced the ad

dition of four cartridge ribbons to its line 
of ribbon products .  Aspen now 
manufactures Hytype I and II ribbons in 
nylon and carbon. Aspen molds its own 
cartridges by injection. Colors and 

Circle 259 on i nqu i ry card. 
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features include pin-feed tractor drives. 
A microprocessor provides an automatic 
test of the printer's memory and elec
tronics each time the power is turned 
on, and a full character-set print 
capability test. A 2 K-byte buffer 
allows the Model 460 to accept the con
tents of a 1920-character video screen . 
The 460 has a standard RS-232C serial 
interface as well as a Centronics
compatible parallel interface. Serial 
transmission rates from 110 to 9600 bps 
(bits per second) are switch selectable. 
The Model 460 costs $1295 from Integral 
Data Systems, 14 Tech Cir, Natick MA 
01760, (617) 237-7610. 

Circle 562 on inqu iry card. 

private labels are available. The com
pany also has a Wang multistrike car
tridge ribbon and Qume 2 and 3 
multistrike ribbons. For additional infor
mation, contact Aspen Ribbons, 1700 N 
55th St, Boulder CO 80301, (303) 
444-4054. 
Circle 563 on inquiry card. 

Music Synthesizer for the 
Apple 

The Juke Box is a music synthesizer 
designed for any 48 K-byte Apple using 
Applesoft BASIC. It can produce three 
simultaneous voices and one channel of 
white noise. Pitch, rhythm, tempo, at
tenuation, and envelope can be selected 
and controlled for each voice in
dependently from the other channels. 
The synthesizer has a five-octave range. 
Each card has an on-board amplifier 
capable of directly driving an 8-ohm 
speaker. As many as six cards can be in
stalled to generate a total of eighteen 
notes. Multiple boards can create 
stereophonic, quadraphonic, and 
polyphonic operation. The devices can 
be daisy-chained to create more voices 
per speaker. A graphics music editor is 
also provided so the music can be seen 
and heard as it is input and edited. The 
price for the Juke Box is $129.95. Con
tact American Micro Products Inc, 705 
N Bowser, MS 107, Richardson TX 
75080, (214) 238-1815. 
Circle 564 on inquiry card. 

aUs rM 
6009 )-100 

SINGLE-BOARD COM PUTER 
• M e ets I E E E  S-1 00 Stand a rd 
• U s e s  M otoro l a ' s  Powerf u l  MC6809 C P U  
• 4 K / 8 K / 1 6 K  R O M  • 2 K  RAM 
• AC IA, PIA,  8080 S i m u l ated 1 / 0  
• R S-232 Handshake • 8 S el ecta b l e  Baud Rates 
• Manua l  inc_ l u d e s :  1 1 x1 7 "  Schematic ,  Parts List ,  

U se r  N otes,  Software L i st i n g s  & M o re! 

M
. ' . 1croware s® f>.�o� �0 �dS-9 6809 M U LT I -TAS K I N G  

O P E R AT I N G  SYSTEM 

CONFIG URED FOR THE A DS 6809 S. B.C.!  
• I nterrupt Dr iven  M u lt i  Dev ice  1 / 0  
• F u l l  M e m o ry M a nag e m e n t  Capa b i l i ty 
• C o m pl ete Array of OS-9 System Software 
• M uc h  M o re 
• OS-9 trademark Microware. Inc. & Motorola 

W R IT E  FO R C O M PL E T E  DETA I LS 

6809 P. C .  Board & M a n ual  . . . . . . . . .  · . . . . . . . . . . .  $69 .95 
S h i p p i ng . . . . . .  $ 1 . 50 I l l .  R e s .  Add Sales Tax 

AC K E R M A N  D I G ITAL SYST E M S ,  I N C .  
1 1 0  N .  York R d .  • Suite 208 • Elmhurst,  I l l inois 6 0 1 2 6  • ( 3 1 2 )  530-8992 
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051 ClP Superboard II 
Modification Kit 

The Super-Mod Kit provides a 
48-character by 26-line video display 
and software selection of 300 or 1200 
bps (bits per second) for cassette and 
RS-232 operation. The kit also provides 
an RS-232 port, start and stop control of 
the cassette, and doubling of system 
clock speed. Voice cuing and a listening 
function can be added. The kit contains 
all parts and d�cumentation. Among 
the kit's contents are a regulated 
multiple-voltage power supply, a pro
grammed monitor PROM (program
mable read-only memory) compatible 
with all existing Ohio Scientific In
struments' functions and capable of for
matting the video display with screen 
clear function callable under BASIC or 
assembly " language, and sample pro
grams. The price is $95 from A H 
Systems Inc, 9710 Cozycroft Ave, 
Chatsworth CA 91311, (213) 998-0223. 
Circle 565 on inquiry card. 

AIM-65 Enclosure 

This enclosure is designed for the 
AIM-65 microcomputer. It is made out 
of high-strength ABS plastic and comes 
with mounting hardware, wire, and 
switches. All parts are pre-cut and 
drilled, and there is room for two addi
tional boards. The color is white with a 
blue base. The enclosures are $49.95 
plus $2.50 for shipping and handling. 
Contact Don-E! Enterprises, 3261 
Michigan Ave, Costa Mesa CA 92626, 
(714) 546-7481 . 
Circle 566 on inquiry card. 

The PMC-80-Compatible 
with the TRS-80 

Personal Micro Computers Inc, 475 
Ellis St, Mountain View CA 94043, (415) 
968-1604, is offering a software- and 
hardware-compatible equivalent of the 
Radio Shack Model l, Level II TRS-80. 
The PMC-80 has a cassette tape 
recorder, 16 K bytes of programmable 
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Modem Microphone from 
Novation 

Super Mike was engineered specifi
cally to eliminate data-distorting second 
harmonics. This Federal Communica
tions Commission (FCC) registered 
microphone slips into your telephone 
handset, replacing the existing carbon 
microphone. The device eliminates the 
carbon granule packing problems that 
can cause a difference in reproduction 
level from telephone to telephone. 
Priced at $9.95, Super Mike is available 
from hobby stores, retail electronic 
outlets, and industrial distributors. For 
complete information contact Novation, 
18664 Oxnard St, Tarzana CA 91356, 
(213) 996-5060. 
Circle 567 on inquiry card. 

The Nobus-Z 
The Nobus-Z contains a 4 MHz Z80A 

microprocessor, the CP/M operating 
system, 64 K bytes of dynamic program
mable memory, dual-density 8-inch 
floppy-disk drives with 600 K bytes per 
side, and a 6 K-byte color text and 
graphics feature. Console configurations 
range from a keyboard and television set 
to separate word-processing display ter
minals. A typical 70 K-byte system with 
600 K bytes of disk storage costs under 
$3000. For more information, contact 
Exo Electronics Company, POB 3571, 
Culver City CA 90230, (213) 390-6527. 
Circle 568 on inquiry card. 

memory, Level II Microsoft BASIC in
terpreter in ROM (read-only memory), a 
power supply, computer, and keyboard. 
The system will display on either a 
television monitor or on a television set 
using a built-in VHF channel 3 
modulator. All software available for 
the TRS-80 will operate in the PMC-80. 
Level II BASIC or SYSTEM cassettes 
will load in the PMC-80 without volume 

AIM-65 Expansion 
The Memory-Mate, a 16 to 48 K-byte 

programmable-memory expansion board 
offers AIM-65 expansion for develop
ment system and process-control ap
plications. The memory is assignable in 
4 K blocks, with each of the blocks posi
tionable anywhere in the system. The 
board also features full parity check cir
cuitry and includes protection for AIM's 
4 K on-board programmable memory. 
An-other feature is programmable write 
protection in 4 K blocks. Four 8-bit 
bidirectional, 6522-type 110 (input/ out
put) ports are included on the board. In 
addition, the board includes a program
mable tone generator for audible warn
ings and sockets for up to 4 K PROM 
(programmable read-only memory). 
Price of the Memory-Mate with 16 K 
bytes of storage, connector to AIM, and 
manual is $475. Write AIM-Mate Series, 
Forethought Products, 87070 Dukhobar 
Rd, Eugene OR 97402, (503) 485-8575. 

Circle 569 on inquiry card. 

Floppy Disk Insurance? 
Micro Lab has instituted a new plan 

for microcomputer users: Micro Lab 
Disk Insurance. The policy is being of
fered with the purchase of its Data Fac
tory product line. The package is sold to 
the user with two locked versions of the 
master disk. If a master disk becomes 
damaged during the policy period, the 
policyholder may return the inoperative 
copy to Micro Lab for immediate free 
replacement. Users can switch to the 
backup master disk without any break 
in service. In addition, if an update in 
the program should occur, users will be 
notified, and the older versions will be 
revised at no cost. The policy sells for 
$17.50 per year. The Data Factory, a 
data-base management system, is offered 
in Applesoft and other forms. The pro
gram can run with one or two disk 
drives, but needs 48 K bytes with 
Applesoft in read-only memory. Infor
mation can be obtained by writing or 
calling Micro Lab, 811 Stonegate Dr, 
Highland Park IL 60035, (312) 433-7877. 
Circle 570 on inquiry card. 

adjustments. All peripherals designed for 
the TRS-80 parallel port interface to the 
PMC-80 through an interface adapter 
available from the company. The price 
for the PMC-80, according to the 
manufacturer, is about $200 less than a 
comparably equipped TRS-80. 

Circle 571 on inquiry card. 



Multibus-Compatible 
Multimemory Board 

A Multibus-compatible memory 
module that can accommodate industry
standard ROMs (read-only memory), 
EPROMs (erasable programmable read
only memory), and static 
programmable-memory integrated cir
cuits in any combination is available 
from Artec Electronics Inc, 605 Old 
County Rd, San Carlos CA 94070, (415) 
592-2740. The board contains sockets 
and memory interface logic for up to 
sixteen twenty-four-pin memory devices. 
It can contain a maximum of 64 K bytes 
of EPROMs or 32 K bytes of static 
programmable-memory circuits. The 
board can operate with only one socket 
filled. Memory addresses are in
dependently assigned for each socket 
with wire-wrap jumpers. Any multiple 
of 1 K bytes can be addressed within a 
64 K-byte address space. Memory access 
time is wire-wrap selectable. The low
power interface circuitry contains inhibit 
logic for each of two banks of eight 
memories. The multimodule board can 
interface with any 8-bit Multibus-

M I SCELLAN EO U S  
Printer from Matchless 

The MS-204 printer is compatible with 
the TRS-80, Apple, PET, or any 
Centronics-type system. This 
132-column, bidirectional, 9-by-7 dot
matrix printer has a printhead life of 100 
million characters. Among the features 
are a print speed of 125 cps (characters 
per second) and throughput print speed 
of 63 lines per minute. The adjustable 
sprocket feed mechanism allows the use 
of forms from 6.4 to 24 em wide (2.5 to 
9.5 inches). with loading from either the 
bottom or rear. Uppercase and lower
case characters are provided. The printer 
provides preprogrammed and program
mable tab postions, and top of form and 
bottom of form functions. The retail 
price is $795 from Matchless Systems, 
18444 Broadway, Gardena CA 90248, 
(213) 327-1010. 
Circle 575 on inquiry card. 

compatible microcomputer. The price of 
the board is $175, not including memory 
circuits. 
Circle 572 on inquiry card. 

Desk-Top Calculator with a Voice 

PDP-11 FORTH 
This FORTH system runs on any 

PDP-11 or LSI-11 microprocessor and 
requires less than 24 K bytes of 
memory. The floppy disk contains an 
RT-11 directory with FORTH in 
Macro-11 source, with extensive com
ments; this source can be assembled and 
run under RT-11,  or under RSX-11M, or 
stand-alone, with or without EIS. The 
disk is single-density, but will run on a 
dual-density drive under RT-11 .  PDP-11 
FORTH implements the FORTH Interest 
Group (FIG) language model, with full
length names to 31 characters, and ex
tensive compile-time checks. In addition, 
an editor, a FORTH assembler, and a 
string package in FORTH source, are in
cluded. The system on disk, the PDP-11 
FORTH User"s Guide, A FOR TH 
Primer, FORTH Introduction Reprints, 
an installation manual, and an assembly 
listing comprise the entire system.  The 
cost is $140 from John S James, POB 
348, Berkeley CA 94701, (415) 526-8815. 

Circle 576 on inqu iry card. 

The Model SP1260-D, a talking calculator from Canon, is 
expected to be used in general business offices, banks, 
brokerage houses, schools, hospitals and factories. The unit's 
speech synthesizer is used when the operator wants to check 
entries on the roll paper." The voice ·feature eliminates the 
need for two employees to check lists of numbers. The 
calculator can store up to 128 items of data, including the 
final result of the input. The SP1260-D incorporates the 
voice feature, a 12-digit capacity, memory for accumulating 
results, item counting, decimal point selection, and more, for 
$399. Contact Canon Calculator Division, Canon USA Inc, 
10 Nevada Dr, Lake Success NY 11042. 

SOFTWARE 
WANTED 

Circle 573 o n  inquiry card. 

All-CMOS Single-Board Microcomputer 
Pacific Cyber/Metrix Inc, 6800 Sierra Ct, Dublin CA 

94566, (415) 829-8700, has announced availability of an all
CMOS (complementary metal-oxide semiconduc-
tor) single-board microcomputer capable of plugging directly 
into the lntel-originated Multibus card cage. The PPS-1201 
features a CMOS 6100 microprocessor, 4 K bytes of 
memory that can be configured as any combination of 
CMOS programmable memory and CMOS EPROM 
(erasable programmable read-only memory). a program
mable real-time clock, memory expansion controller, three 
12-bit-wide parallel ports, and a single serial port. Also 
included is a transparent 1 K-byte monitor and debugger 
plus a binary bootstrap for loading on-board programmable 
memory through the serial port . The 6100 microprocessor 
employs a binary instruction set identical to that of the 
Digital Equipment Corporation PDP-8 and VT-78 DECsta
tion minicomputers, so software development can be carried 
out on any of these machines. The price for the 1201 is $995. 
Circle 574 on inquiry card. 

If you are an 
inventive programmer 

and could use 
an extra income, 

please call :  
(213) 894-9154 

\\'c arc interested in 
Games and Business soft,varc. 

Royalty or Cash-out basis. 

DAT.-\SOFT 
16606 Schoenborn St. 
Sepulveda. Ca. <JIJ43 
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P U B L I CATI O N S  
Report on Personal Computers Covers Trends, Systems, 
Software, and Vendors 

Datapro Research Corporation's All About Personal Computers, traces the develop
ment of personal computers, discusses the future of the devices, and outlines how to 
buy a system. Also featured are reports on fifteen of the top personal computers, plus 
directories listing vendors of computers, software, peripherals, and publications. All 
About Personal Computers is available for $25 from Datapro Research Corporation, 
1805 Underwood Blvd, Delran NJ 08075, (609) 764-0100. 
Circle 577 on inquiry card. 

Report on Voice 
Processing 

The technologies of speech recognition 
and speech synthesis have been im
plemented into computer systems and 
have been employed in transportation, 
quality control, auto assembly, bank 
deposit transfer, and consumer products. 
In the April 1980 issue of Data Entry 
Awareness Reports, MIC (Management 
Information Corporation) discusses the 
voice-processing state of the art, its 
applications, and how to use it. This 
report is available to subscribers of Data 
Entry Awareness Reports or can be pur
chased separately by check for $15. 
Contact Voice Processing Report, 
Management Information Corporation, 
140 Barclay Center, Cherry Hill NJ 
08034, (609) 428-1020. 
Circle 578 on inquiry card. 

A Catalog from Wintek 

�.�..)..\ . ' . 

A catalog containing information and 
specifications on Wintek's Sprint 68 
development system/control computer 
with Wizrd multitasking DOS (disk 
operating system). macro editor, 
assembler, C compiler, 12 K BASIC, 
and 4 K industrial BASIC, is now 
available. The catalog also discusses 
alternatives for software development, 
Wintek's design and educational ser
vices, and cross software products. Con
tact Wintek Corporation, 1801 South St, 
Lafayette IN 47904, (317) 742-8428. 
Circle 579 on Inquiry card. 
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Computer Selection 
Handbook 

Written specifically for small 
businesses and consultants, the Com
puter Selection Handbook presents a 
nontechnical method for selecting com
puter systems. This book concentrates 
on the practical and business aspects of 

"choosing the right computer for your 
small business . . The Computer Selection 
Handbook explains how to document 
small-business computer needs, solicit 
and evaluate vendor proposals, make 
the selection decision, and manage the 
installation and operation of the new 
system. The handbook is available 
directly from Decision Resources Cor
poration, 28203 Ridgefern Ct, Rancho 
Palos Verdes CA 90274, (213) 377-3533, 
for $35. 
Circle 580 on inquiry card. 

BASIC Training for 
Compucolor Computers 

BASIC Training for Compucolor 
Computers, by Joseph J Charles, is 
in tended for beginning users of the 
Compucolor II computer and is designed 
to serve as an introduction to Com
pucolor II BASIC. There are over 100 
example programs and dozens of exer
cises in the book. The topics covered in
clude the first steps of entering and 
listing programs, BASIC statements, 
functions, graphics, random-access files, 
flow-charting, subroutines, and more. 
The price of the book is $14.95, and it is 
available from Joseph J Charles, Dept B, 
POB 750, Hilton NY 14468. . 

Circle 581 on inquiry card. 

Back Issues of Dr Dobb's 
Journal 

Dr Dobb's Journal of Computer 
Calisthenics and Orthodontia: Runriing 
Light Without Overbyte, volumes 1, 2, 
and 3, are available from Hayden News. 
Almost everything from all issues of Dr 
Dobb's Journal for a particular year 
have been gathered into these volumes. 
They are priced at $18.95 each from 
Hayden Book Company, 50 Essex St, 
Rochelle Park NJ 07662, (201) 843-0550. 
Circle 582 on inquiry card. 

Archer Engineer's 
Notebook 

Radio Shack has published a hand
book of 415 electronic circuits for elec
tronics hobbyists, experimenters, tech
nicians, and engineers. Applications are 
included for most of the integrated cir
cuits sold by Radio Shack. Dozens of 
problem-solving circuits are described. 
Tips and techniques for beginners are 
included. The book is divided into two 
major sections: digital and linear. It was 
compiled and hand-executed by Forrest 
M Mims III. The Archer Engineer's 
Notebook is available from participating 
Radio Shack stores and dealers for 
$1.99. 
Circle 583 on inqu iry card. 

AIM-65 Newsletter from 
Rockwell 

A newsletter for owners of AIM-65 
microcomputers is available on a 
subscription basis from the Newsletter 
Editor, Rockwell International, POB 
3669, RCSS, Anaheim CA 92803, (714) 
632-2321 .  Interactive responds to 
readers' questions, publishes articles by 
users, reports on the activities of 
AIM-65 users groups, and supplies ar
ticles on novel applications. The cost is 
$5 for six issues. 
Circle 584 on inquiry card. 

BITS Catalog 
The fall issue of the BITS 

catalog is available. BITS is a distributor 
of computer publications located at 25 
Rt 101 W, POB 428, Peterborough NH 
03458, (603) 924-3356. This catalog 
features publications from BYTE, 
Osborne/McGraw-Hill, Scelbi; and 
others. The catalog is priced at $0.50. 
Circle 585 on inquiry card. 



Health Planning 
Publication 

Hapenney Associates has announced a 
publication entitled Data Bits. It is writ
ten for health planners, and is designed 
to coordinate the data and automation 
efforts of health planners within the 
205 health-systems agencies and 51 
state health planning and development 
agencies in the US. It examines 
technological advances in automated 
data processing that may affect health 
planners. Items of interest regarding 
happenings at the federal level are pro
vided, as well as information regarding 
current activities of different agencies. 
Data Bits is published monthly. 
Subscriptions are available at $60 per 
year. Single issues are $5 per copy. Con
tact the Assistant to the Editor, POB 
1076, Columbia MD 21044, (301) 
596-0874. 
Circle 586 on inquiry card. 

User Ratings of Computer 
Systems 

User Ratings of Computer Systems, 
from Datapro Research Corporation, 
1805 Underwood Blvd, Delran NJ 08075, 
(609) 764-0100, details the results of a 
survey of 14,900 computer users that 
produced 4614 usable responses that 
provided ratings of 7871 installed sys
tems from sixty-four vendors, along 
with information on applications, 
software, languages, problems, and 
future user plans. The survey covers 
personal computers, mainframes, 
minicomputers, and small-business com
puters. The report also includes sum
maries of ratings for various software 
applications, which languages are most 
commonly used on different systems and 
configurations, and how users felt about 
documentation for systems. Copies are 
available for $25. 
Circle 587 on inquiry card. 

Bulletin on DC-to-DC 
Power Supplies 

A data sheet introducing a selection of 
thirty new 5 and 6 watt, DC-to-DC 
power supplies is available from Sola 
Electric, 1717 Busse Rd, Elk Grove 
Village IL 60007, (312) 439-2800. The 
low-profile switching converters are 
designed for printed-circuit board 
mounting. Specification charts provide 
basic technical data, operational and 
physical descriptions. 
Circle 588 on inqu iry card. 

P U B L I CAT I O N S  

The MicroShopper Guide 
to Microcomputers 

MicroShopper 80: The New Com
puters is a 192-page business and per
sonal guide to microcomputer hardware 
and software, published by P G I 
Publishing, a division of The Phoenix 
Group, 1425 W 12th PI, Tempe AZ 
85281, (602) 967-1421. This fifth edition 
features photographs of microcomputer 
systems, peripherals and accessories, 
plus industry literature from more than 
100 manufacturers representing 
over 500 products. It is designed for 
first-time computer users, consultants, 
dealers, and data-processing profes
sionals. Definitions, explanations, and 
reviews of equipment are provided. 
MicroShopper is priced at $9.95 retail or 
$11 including postage and handling, 
direct from P G I. 
Circle 589 on inquiry card. 

TR5-80 Supply Catalog 
The TRS-80 OOSHS (Directory of 

Software, Hardware, and Services) is 
designed to help users locate software, 
hardware, and support services for the 
TRS-80 microcomputer. The catalog 
contains hundreds of listings for S-100 
adapters for the TRS-80, books, color
graphic units, TRS-80 units, consulting 
services, floppy disks, expansion inter
faces, RS-232 interfaces, light pens, 
lowercase modification kits, magazines, 
newsletters, plotters, printers, rentals, 
repair services, speech synthesizers, and 
more. It is available for $6 from Pen-Ter 
Research, 9633 Rosehill Rd, Lenexa KS 
66215. 
Circle 590 on inquiry card. 

International Directory of 
Software 

The International Dir�:ctory of Soft
ware is a one-volume directory featuring 
over 3200 independently marketed soft
ware products available from American 
and European suppliers. Each product is 
indexed within as many as five 
categories. Systems and applications 
software are listed in the directory under 
a total of 107 categories, including com
munications, compilers, data manage
ment, development aids, systems soft
ware for mainframes, systems software 
for microprocessors, utilities, account
ing, administration, production and 
distribution, modeling, and other 
categories for various specialized ap
plications software. Data on each prod
uct describes its date of origin, installed 
base, function, terms for purchase or 
leasing, operational mode, configuration 
requirements, and the names and ad
dresses of suppliers worldwide. The In
ternational Directory of Software is 
priced at $140. Contact CUYB Publica
tions Inc, First Federal Bldg, Suite 401, 
Pottstown PA 19404, (215) 326-5188. 
Circle 591 on inquiry card. 

The BOOK: Accessing the 
TR5-80 ROM, Volume I 

The BOOK is the first of three volumes 
on machine- and assembly-language ac
cess to the Level II BASIC ROM (read
only memory) in the TRS-80 Model I 
microcomputer. This volume details the 
mathematic subroutines and data for
mats. A fully commented listing of these 
routines is provided. Included in the 
book is a memory map of the entire 
machine that provides descriptions of 
over 500 memory locations. The BOOK is 
available at computer stores or from In
siders Software Consultants, POB 2441, 
Springfield VA 22152, (703) 960-2998, 
for $14.95 plus postage and handling. 
Circle 592 on inquiry card. 

Catalog from OK Machine 
and Tool Corporation 

This catalog from OK Machine and 
Tool Corporation, 3455 Conner St, 
Bronx NY 10475, (212) 994-6600, 
features numerous wire-wrap tools and 
supplies, controllers, tape readers, cir
cuit boards, and other items for 
homebrewers. A price list is also 
available. 
Circle 593 on inquiry card. 
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High-Resolution Package for the AIM-65 

The MTU K-1009-1C Text/Graphics 
Printout program permits the AIM-65 to 
print text and high-resolution graphics 
without modifications to the computer 
or the printer. The contents of the 
AIM-65 text buffer are reproduced as 
ten lines of up to 127 characters per line. 
The display is created as a 320-by-200 
dot matrix. The program provides the 

Genealogy Program 
AppleRoots is a genealogy software 

package that can be used for human or 
animal genealogy. It has seventeen user
definable fields. Functions include 
system initialization; record entry, 
change, delete; print index or records; 
print list of children, family records, or 
four-generation pedigree chart. All 
printer functions can be displayed on the 
screen or sent to the printer. All func
tions are menu-oriented and no pro
gramming is required to customize the 
system for personal use. The package is 
written in Applesoft and requires one 
disk drive and an Apple II with 24 K 
bytes of programmable memory. The 
system sells for $39.95 from Computer 
Data Systems Corporation, 695 E lOth 
N, Logan UT 84321, (801) 753-6990. 
Circle 595 on inquiry card. 

Educational Software 
Educational Software, 801 E 6th Ave, 

Helena MT 59601, developers of educa- · 

tiona) software for the preschool thru 
eighth grade student, has announced a 
line of programs for the home-computer 
user. The programs provide positive 
feedback and cover a wide group of sub
jects for the young home-computer user. 
The programs measure the user's perfor
mance during each session and are 
designed for easy modification by the 
consumer. 
Circle 596 on inquiry card. 
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Quick Print mode that generates the im
age on one paper strip, and the Quality 
Print mode that generates the image as 
two 320-by-100 strips to be taped 
together. The program is priced at $25 
from Micro Technology Unlimited, 2806 
Hillsborough St, POB 12106, Raleigh 
NC 27605, (919) 833-1458. 
Circle 594 on inquiry card. 

XYBASIC Interpreter for 
8080, 8085, and Z80 
Systems 

XYBASIC is a language designed 
specifically for measurement and process 
control. lt offers the ·standard features of 
BASIC plus machine-language linking, 
software interrupts, and bit manipula
tion commands. Versions are available 
for SBC/80, CP/M, ISIS-II, lntellec 8 
Mod 80, and MDS-800 systems. The 
nonstandard XYBASIC versions, with a 
patchable 1/0 (input/output), make the 
language adaptable for 8080, 8085, and 
Z80 sytems. 

By allowing XYBASIC and the user's 
program to be placed in ROM (read
only memory), a program can be 
developed on the target system, put in 
ROM, and run. This eliminates the 
problems of floppy-disk program storage 
in hostile environments. XYBASIC op
tions include a 9511 version utilizing the 
floating�point circuit, an EDIT version 
providing edit commands, an extended 
disk version for use with CP/M systems, 
and a real-time clock version for 
SBC/80s. XYBASIC is available in in
teger or extended forms. Versions start 
at $350. Custom versions can be made. 
For information, contact Mark Williams 
Company, 1430 W Wrightwood, 
Chicago IL 60614, (312) 472-6659. 

Circle 597 on inquiry card. 

Apple Users Gain Access 
to Dow Jones News and 
Stock Quotes 

Apple Computer Inc, 10260 Bandley 
Dr, Cupertino CA 95014, (408) 
996-1010, has introduced the Dow ]ones 
News and Quotes Reporter, a software 
package that puts Apple users in touch 
with financial news. The program 
retrieves, displays, and optionally prints 
selected news stories from the Dow 
]ones News Seroice, the Wal/ Street 
Journal, and Barron 's magazine, plus it 
can list price quotations for more than 
6000 securities. 

The user gains access through a 
telephone and modem, and, to access 
news stories, the user selects News 
Retrieval Service from the menu. Once a 
password has been verified, the user can 
select a news category or company, scan 
a list of headlines about it, and view the 
story. Stock quotes can be gained in the 
same way. The system will run on an 
Apple II or Apple II Plus with a 
minimum of 48 K bytes of program
mable memory. Also required are a 
16-sector format Apple Disk II with a 
controller, a modem, a video monitor, 
and a telephone. A printer is optional. 
Owners will receive $25 of connection 
time when they purchase the package, 
which retails for $95. 
Circle 598 on inquiry card. 

CP/M Advanced BASIC 
Compiler 

This compiler, called the Topaz Com
piler, produces a relocatable object file 
that is auto-linked with several libraries 
to produce a CP/M-compatible . COM 
file. Two types of floating points are 
available as well as integer and a fixed
point format .  The compiler supports 
REPEAT. . .UNTIL, WHILE . . .  DO, 
IF . . .  THEN . . .  ELSE, BEGIN . . .  END, and 
CASE . . .  OF techniques. All structured 
statements may be nested. The compiler 
supports double- and single-precision 
floating point, fixed-point packed 
binary-coded decimal, integer, string 
and character data types. Disk files may 
use a packed binary format or an ASCII 
(American Standard Code for Informa
tion Interchange) storage format. Any 
.COM file can be loaded and executed 
from control of a BASIC program. 
Commands. can be executed under pro
gram control after the .COM file is 
finished. The price is $249.95 from 
Midwest Digital, 863 Wood Ave, 
Wichita KS 67212, (316) 721-1671. 
Circle 599 on inquiry card. 
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Symbolic Dissassembler 
for 6809 Computers 

The 6809 symbolic disassembler is 
written for users of the 6809 
microprocessor. DISASM6809 is re
entrant, able to be put in ROM (read
only memory), and position
independent. It is called as a subroutine 
once for each instruction to be 
disassembled. All necessary parameters, 
including the address of the user's out
put routine, are passed in registers. The 
disassembler can produce alphanumeric 
symbols in both the label and operand 
fields. Invalid op codes are detected . 

Order-Entry Software 
Package for Small 
Businesses 

Microsoft BASIC 
Interpreter for the Z8000 

BASIC-Z8000 is an interpreter for the 
16-bit Z8000 microprocessor. This inter
preter uses an expanded internal nota
tion that takes advantage of the Z8000's 
32-bit instructions. The accuracy of in
ternal calculations is in excess of eight 
digits for single precision and eighteen 
digits for double precision . Variables are 
stored using the proposed IEEE (Institute 
of Electrical and Electronics Engineers) 
standards, allowing for a double
precision range of exponents from - 308 
to +308. BASIC-Z8000 is fully 
language-compatible with Microsoft's 
BASlC-80 and -86 interpreters, Release 
5.0.  Microsoft BASIC progams can be 
run on the 8080, 8086, ZBOOO inter
preters without modification. Evaluation 
copies of BASIC-Z8000 may be pur
chased for $350 (extended) or $600 
(disk). from Microsoft, 10800 NE 8th St, 
Suite 819, Bellevue WA 98004, (206) 
455-8080. 

The program requires under 2 K bytes 
of space and uses approximately 
32 bytes of memory on the calling 
stack. Output format is syntactically 
identical to Motorola's assembly
language definition. DISASM6809 is 
available as a commented assembly 
listing with instructions for $25. Contact 
C R Bilbe, 6933 Cedarwood Cir, 
Colorado Springs CO 80918. 
Circle 600 on inquiry card. 

Order Entry will handle the documen
tation and control of purchasing and 
sales. The information from Order Entry 
can be processed thr_ough the accounts 
payable, accounts receivable, inventory 
control, and general ledger programs 
from Compumax, updating these 
modules to reflect purchase and sales ac
tivity. Order Entry includes generation 
and printing of purchase and sales 
orders, computation of tax and registra
tion of deliveries against outstanding 
purchase orders and of shipments 
against outstanding sales orders, along 
with complete purchase and sales order 
history reports. The program is 
available in Micropolis 1053/Il (48 K), 
Apple II, PET (DOS 2.0), and Microsoft 
under CP/M versions. For further infor
mation, contact Compumax, POB 1139, 
Palo Alto CA 94301, (415) 321-2881 . 
Circle 601 on inqu iry card. 
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Be a BYTE Author 
With BYTE's recent growth, w e  are now able to offer 

you more of the best articles and features about personal 
computing. Since much of the information in BYTE is 
supplied by you, the reader, you now have an even 
better chance to be a paid BYTE author. Our current 
needs include: 

· 

• Articles: BYTE is always looking for wel l-written 
articles that cover the field of microcomputing. 

• Hardware/Software/System Reviews: BYTE is 
expanding its review of hardware, software, and 
computer systems. We are looking for detailed, 
comprehensive reviews as well as short (one- to 
three-page) reviews. 

• Techn ical/Education/La nguages Forums: These 
forums a l low readers to take a stand on various 
issues or to clarify points made in the magazine. 

• Programming Quickies: Do you have a program 
you'd like to share as a Programming Quickie? 
Send it in with a page or two of explanation. 

• Systems Notes, a new feature, is devoted to 
sharing both hardware and software tips and 
techniques that you've found useful for any 
microcomputer brand or homebrew design. We 
will pay S 20.00 for short submissions and the stan
dard BYTE rate for articles that are one typeset 
page or longer. 

We are interested in material about the Apple, 
Radio Shack TRS-80, Commodore PET/CBM, Exidy 
Sorcerer, Atari, Ohio Scientific, Compucolor, 
Microsoft BASIC, CP/M, and S-I 00-bus computers, 

as wel l  as other computer brands and homebrew 
designs. Undocumented information about a par
ticular computer (eg: machine-language routine 
entry points) is also useful. 

General Format and Treatment 
All submissions, including letters and other nonpaid 

material, should be typed, double spaced, and on white 
paper. All  listings should be computer printouts using a 
fresh ribbon and unlined white paper only. (Look closely 
at your printout to make sure that the typeface is as dark 
and solid as possible so that we can photo-reproduce it 
for the magazine printing.) Cassette tapes or 5-inch 
floppy disks are acceptable, as are 8-inch CP/M floppy 
disks. No unused submissions can be returned without a 
self-addressed envelope and sufficient postage. 

We will accept or reject each submission within three 
months of receipt. four months for articles. Ful l  payment 
for short submission or advance partial payment for 
articles and larger submissions will be sent with the letter 
of acceptance. Completing payment for articles and 
longer submissions will  be sent at the time of publication. 
Standard BYTE payment, except where noted above, is 
SSO per magazine page of material .  

We hope to hear from you soon. 
Would you like to know more about being a BYTE 

author? If so, then send a large, stamped, self-addressed 
envelope to: 
Author Information 
BYTE Publications 
70 Main St 
Peterborough Nl:f 03458 
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Civil Engineering Package 
The USA Civil Engineering package 

from Universal Software Applications 
Inc, 13001 Cannes Dr, St Louis MO 
63141, (314) 878-1277, consists of three 
independent programs. The first is the 
USA COGO Civil Engineering Coor
dinate Geometry program that can be 
used for right of way surveys, highway 
design, bridge geometry, interchange 
design, construction layout, airport 
design, and other applications. Some of 
the COGO commands included are 
distance, locate/azimuth, locate/bearing, 
inverse/azimuth, points/intersect, 
azimuth/intersect, arc/line/points, 
arc/arc/intersect, area, simple/curve, 
and deflection/LS. 

The second program is available for 
roadway design or subdivision design; it 
is entitled the USA Earth Design Earth
work Quantities program. It features in
dependent input files for vertical curve, 
existing ground, proposed section, and 
design requirements files. Output is by 
section and includes the station, eleva-

Apple II Statistical 
Program 

Rosen Grandon Associates has an
nounced A-STAT 79, a general-purpose 
statistical package for the Apple II .  The 
system is a subset language of the 
P-ST AT 78 package for mainframe com
puters. The program can have as many 
as forty-five variables for each of 2000 
cases. A-STAT is designed for market 
research, survey analysis, social and 
economic modeling, simulations, or 
teaching statistics. Statistical procedures 
include file definition and descriptive 
statistics, frequency distributions, 
bivariate frequency distributions, the 

Inventory-Control System 
for Cromemco Computers 

Feith Software has announced the 
release of its inventory-control system 
for manufacturers, wholesalers, and 
retailers. It  is designed to run on any 
Cromemco- or CP 1M-compatible system 
having dual floppy-disk drives, 48 K 
bytes of programmable memory, and a 

Z8000 Software from 
Hemenway 

The RAZ8002ML resident assembler, 
which includes the LINKZ8002 linking 
loader, comprises a two-pass macro
assembler and a one-pass linking loader. 
They are designed to run under Hemen
way Associates Inc (located at 101 Tre
mont St, Suite 208, Boston MA 02108, 
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tion of profile grade, assumed factors 
for cut and fill, area, volume and ac
cumulated volume. 

Finally, there is the USA Stress Struc
tural Engineering Systems Solver which 
performs linear analysis of elastic, 
statically-loaded plane-framed struc
tures. Structure, number of 
joints/members/loadings, joint coor
dinates, member incidences and proper
ties, loading, member and joint loads, 
tabulate, solve, and stop, and a host of 
other commands are included. Output 
consists of the input structure data for 
each loading condition, the horizontal, 
vertical, and rotation components of 
deflection at each joint, the axial forces, 
shear forces, and moments at the ends 
of each member or optionally at interior 
points. The programs will run on Z80, 
8080, and 6502 systems with a minimum 
of 32 K bytes of memory. The one-time 
lease price is $1000 for individual pro
grams, $2250 for all three programs, and 
$1750 for any two. 

Circle 603 on inquiry card. 

ability to create square correlation 
matrices, multiple regression and path 
analysis of linear combinations of 
variables, permanent file modification, 
variable transformations, and descriptive 
statistics file production, and more. 
A-STAT runs on the Apple II or Apple 
II Plus systems with 32 K bytes of 
memory and Applesoft in ROM (read
only memory), or 48 K bytes and 
Applesoft software. One or more 
floppy-disk drives are required. It is 
priced at $100 from Rosen Grandon 
Associates, 296 Peter Green Rd, Tolland 
CT 06084. 

Circle 604 on inquiry card. 

132-column printer. It features parts ex
plosions of finished goods and 
assemblies, automatic generation of pull 
sheets, and it will remove parts from 
stock after a production run. A full 
audit trail of inventory transactions is 
maintained. The capacity of the system 
on a double-density 8-inch floppy disk is 
over 2000 inventory items and 2000 
transactions per disk. Reports are pro-

(617) 426-1931) HA-CP/28000 operating 
system in a 32 K-byte system. The 
RAZ8002ML has full macroassembler 
facilities and conditional assembly of up 
to eight nested levels. It produces a 
listing and a sorted-symbol table that 
generates relocatable and linkable object 
code. The program uses a hash-coded 
symbol table and binary search of the 
mnemonic table, and it allows separately 

COBOL for the TRS-80 
Radio Shack COBOL can make the 

TRS-80 Model II compatible with many 
existing COBOL programs, including 
some written for mainframe computers. 
This development system offers multikey 
!SAM (index sequential-access method) 
files. Features include a one-pass com
piler, full screen formatting, full ANSI 
(American National Standards Institute) 
Level 2 110 (input/output), program 
linkage, and segmentation. The Radio 
Shack COBOL development system, 
with a reference manual, user's guide, 
sample program, and floppy disk is 
priced at $299 from participating Radio 
Shack stores and dealers, and Radio 
Shack Computer Centers. 
Circle 607 on inquiry card. 

polyFORTH-CP /M 
polyFORTH-CP / M  from FORTH Inc 

can run on nearly any 32 K-byte or 
larger CP /M-based system. The pro
gram resides on a CP/M floppy disk as 
a command file. When loaded, it finds 
and links up to the CP/M 110 (in
put/output) drivers, initializes itself, and 
responds "up" on the system console. 
The program runs in place of CP/M, 
utilizing only the CP/M 110 drivers. 
FORTH Inc's 8080 polyFORTH system 
on a floppy disk and a manual con
taining the interface material are pro
vided. A CP/M utility that allows 
transferring polyFORTH blocks to a 
CP/M file and transferring a CP/M file 
to polyFORTH blocks is also provided. 
Source code is supplied for the entire 
system. polyFORTH-CP /M is available 
from M & B Design, 820 Sweetbay Dr, 
Sunnyvale CA 94086, (408) 243-0834, 
for $4750. 
Circle 608 on inquiry card. 

vided for economic order quantities, 
reordering, ABC analysis, and stock 
status. The package comes on an 8-inch 
floppy disk, with a manual and program 
listings for $250. For details, contact 
Feith Software, Cedarbrook Hills 
A-1103, Wyncote PA 19095, (215) 
887-9780. 

Circle 605 on inquiry card. 

assembled routines to share data for 
production of programs suitable for 
ROM (read-only memory) circuits. All 
Zilog-defined op codes are recognized, 
and a set of pseudo-operation instruc
tions is included. The program is 
priced at $350. 

Circle 606 on inquiry card. 



M U LTI M O D E  FLO PPY D I SK CONTROLLER 
··- CCS-2422 

$4QQOO 
California Computer Systems -

• Factory Assembled & Tested 
• Based on Western Otgital 1 793 
• IBM Format Compatrble • ROM Controlled Addressing F:'b • Auto Boot Cop ry·�l:::!o 
• Smgte and Double Density Y 0,: c;;;' • s v•  ;md 8" Onves Cp41 
• Wnte Precompensation 2.2• 
• Fast Seek if Vo1ce Co1l Type Dnves 
• Auto Eject (Persci) 
• Read Data Separator • Data Input Frllering • Drgrtar Data Separator 
• 2K Byte EPROM (2716) for Auto Boot 
• Au:o Wart Port Select 
• Led's to lndrcate Boot. Select and Bank 
• Fo01 Dnve Select Lrnes 

Drive Compatibility 
1111e1 l"ces to both 5.25" and 8" double- and single-stded dnves m any 
comlun allon up to lour dnves total I s  bus-compatible with Shugarl 
;mel Mcrnorex 5.25" ami a·· drives and can be made compatible wtth a 
wrcle vancry of sof!-sectored drives For voice carl dnves. last seek 
opcr at ron can be erther software or  hardware enabled 
Disk Controller Chip 
Uses 111e powCI Iu l Western Dlgtlal 1793 dtsk controller clup. This chtp 
1110v1cles IBM-compaltble smgle and double dens11y lormalling. per
tor rns the read data separation. provides comprehensiVe track and 
sector status information. etc. 
Bank Select 
Ci!n be llardware-assrgned to one of e ight  banks Bank then soltware
selecle!l by ou"1ut1ing bank select byte to port 40h Bank-select 
system can be drsabled entrrely or JUS! at power-on and reset so 1t1at 
uoa r d  cornes up enabled. 
On·bOard ROM 
Con res wrth on-board. 2K EPROM contammg both monitor firmware 
oncl a boo1s11ap loader lor loadmg CP/M !rom dtsk. Board can be 
t:onlrgured to either load rn CP/M o n  system .  system power-on and 
reset Oi on a monitor command After CP/M is loaded. monitor and 
bootstrap loader are disabled. The monitor firmware contains 
rou trnes lor readrng and writrng toll rom disks. for dumping. moving. 
and cllangrng memory. etc ROM. when selected. generates the 
PHANTOM l111e lor memory overlay. ROM's selectiOn l1andled by 
.n1111 ess decodtng ROM . 

Accessible Registers 
Internal to the 1793 arethe Command. Status. Track. Sector. and Data 
registers. External are the board Control/Status registers I and 2. 
Control registers allow sollware spectlication ol double or single 
density lor mailing. dnve size. dtsk side. dnve number. etc Decoding 
o l  register addresses handled by ROM. op110nal ROM av•ilable lor 
memo1y mapped 1 /0 
Wall State Generation 
Sollware-enabled Auto Waits allow 2422 1o Ioree 111C CPU 1 1110 a Watt 
state when data register is busy dunng etllm a board status regtsler 
read or a data register read/wrrte. User can select whrch register 
access generates Auto Waits. Board can also be set to request one 
Wail state per cycle in which the ROM 1s selected. or 11 user's system 
supports this leature. per cycle m wh 1ch the ROM is selected and the 
CPU IS  operating al 4 MHZ 
Dn·board Read Clock Generation 
On-board wcutlry supplies the controller chtp wtlh 111e Read clock 
signal it needs to perform read data separatron 
Write Precompensation 
Write precompensa110n prov1ded lor double denstly tormalling. 
Power Supply 
Unregulated •BV. •16V. and -16V. Draws less than I amp al •BV. 
Physical Description 
Features reliable. easy-to-conligure plug jumpers • Uses primanly 
low-power Schollky devtces • Sockets lor aii iCs • Solder-masked 
on both S ides • Gold-plated edge connector lmgers • Silkscreen ol 
component outlines. reference numbers. and par t desrgnat rons. 

CALI F O R N IA COM PUTER 

• 2 or 4 MHz Operation (selectable) .. t t!.\IJ 
• Power On Memory J u m p  \' Y 
• S- 100 Altair!IMSAI Compatrble • Z-80 Monitor Select/Deselect 
• Responds to Wart State Generation • M 1 Wart State 
• Front Panel Supported 
• I 0 Address Mrrror 

• 1 -RS232 Serial Port. Selectable 1/0 Address. 
wrth 100% 01sable Option 

8080 S· IDD System Compatibility 

L O B O  D ISK D RI VE S  
LOBO 8" D ISK DR IVE  CABI N ET 

New from Lobo. a d u a l  Cabrnel wrth power supply nnd 
rnternal data cable hook-up. 

• Cabinet accepts 2 801 R. BOOR. F D 1 20 .  or FD200 style d•s> 
d rrves . 

• Power Supply for 2 drrves 

• Assembled. tested and guaranteed by Lobo Drrves 
• Shtpping Wetghl 30 lbs 

L B O - DUAL 8 PCS . . .  $329.00 
Cabrnet only - n o  power supply or 

internal data cable 

L B O - DUAL 8 C . . _ .  _ . . . .  _ _  $59.95 
BUY CABI NET AND 

SHUGART DR IVES AND $AVE 
with power su pply and internal data cable 

WITH I DRIVE 

LBD-801 R . . . . . . . . .  S775.00 

WITH 2 DRIVES 

LB0-801 R-2PSC . . . .  S1250.00 

Drives with cabrnet only, no power supply or 
rnternal data cable 

Sh1pp1ng We1ghl. add 1 5  lbs per dnve 

LB0-801R-C LB0-801R-2C 
$539.00 $999.00 

EXTERNAL DATA CABLES 
CAROEOGE TO CAROEOGE CAROEOGE TO SOCKET 

PRI-50CE-CE . . S19.95 PRI-50CE-SKT .  Sl9.95 

SHUGART BOl A D ISK DR IVE 

S B C  

• Factory Assembled and Tested 
• Auto Baud Rate Select 
• Z-80 Ref resh Opt ron 
• Z-80 Non Maskable Interrupt Opt1on 

• PHANTOM Line Option 
• Led's to lndrcate. ROM Enable. Halt and Interrupt Enable 
• CPU and Baud Rate lC's have separate Crystals 

ORDER PART NO 

CCS-2810 SJQQOO 
' '""'"'" I he control . clock. and status Signals generated by lhe 8080 Can emulate 8080 110 address swrtcl1 selected 
ll'H L or r rlg Al lows ! rant panel operatrons Specral Z-80 srgnals brought onto tile bus (REFRESH NMl. Power Supply 
MHE01 rnatle J Umper-enabled to avord possrble bus conflicts. Unregulated �sv. • 16V. -16V Consumes 1 amp at •BV 

California Computer Systems 
On-board ROM 

Power-on Jump i;orrrt:s v1 rt ll progr ammed2K EPROM. Jumper-enabled. ROM contains monttor frrmware. rncludtng driver 
10, ur r- Jmar d ser raJ port Dr rver features auto-baud setectron whrch allows serral port to be initialized Forces CPU to jump to any user-selected mem�ry location w i t h m 64K when system ts turned on or r estH 
! lO I I I  ll>e console to ""Y baud rate between 2 and 56000 Opl10nal PHANTOM overlay ol ROM On-board Serial Port 

Conforms to RS-232-C specrfrcatrons allows direct plug-rn of a cable with a DB-25 1ernale cortrlCC IU t 
Board-generated Wait States National 's 8250 Asynchronous Cornrnunrcations Element allows soltware-selectron ol balHI r ate. scr r o� r 
. l ir r r rpcr -cna!Jled M 1 Wart crrcurtry rncreases memory access trrnes by 110 nsecs at 4 MHz and 225 nsecs worcl lengtll. parrty. anll number of stop brts Serra!  port address is jumper-selected. ser rc1 1 port  rs als t , 
.u 2 MHt Automatrc Wart stale rnser ted when ROM rs selected and CPU is oper at ing at 4 MHz J Urnpcr-chsablcd 
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1 6723K Roscoe Blvd. Sepulveda, CA 91 343 BYTE OR SEND $ 1 . 00 FOR 
CATALOG Terms: Visa. MC. BAC. Check. Money Order, U.S. Funds Only. CA residents add 6% sales tax. 

Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handl ing_ 
M IN IMUM $2.50. Excess refunded. Just in case ... please include your phone no. Prices subject to 
change without notice. We will do our best to maintain prices thru Sept. 1980 
"SOCKET and CONNECTOR prices based on GOLD. not exceeding $500 per oz. 

• Sale Prices are for prepaid 
orders only • Quantities are 
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M E ET TH E ECO N O RA M  FA M I LY . . . . . . . . . .  . 
from 

a l l  ECO N O RA M S  froin CO M P U KIT inc l ude: 
• Fully stat ic memory used t h roughout t o  promote reliable operation and 

facilitate direct memory access. (DMA) • 4 MHz with Z80 · 5 MHz with 8085 • Bu ffered tri-state outputs a n d  buffered i n p uts.  
Al l  l i n e s  b u f fered; address a n d  data l i nes buffered to 1 low power Schottky 
TTL load. all other l i nes b u ffered t o  less than 1 TTL load. 
Onboard regulation. • D I P switch address selection a n d  deselect ion (no wire jumpers). 
Low power Schottky support ICs. • S-100 boards have WRITE strobe selections switch · a l l ows use o f  memory 
with  or without front panel.  

Al l  ICs are socketed ( incl u d i ng support chips) • Unique mult i-block configurations for addressing f l e x i b i l i ty.  
I ndustry standard board sizes. • H i g h  qual i ty .  d o u b l e  sided. plate t h rough.  solder-masked a n d  legended 
circuit  board. • LOW curre n t  consumption and guarant eed specs. 
1 year l imited warranty (not just  90 days). 

Most ECONOAAMs come in 3 forms; UN KIT (UKT) · (this means that all sockets. disc capacitors are already soldered in place for easy assembly), ful ly assembled & tested (A& T). or qual ified under the Certified System Component high-rel iabi l i ty program (200 hour burn-in, guaranteed 4MHz operatf0/1 over full temperature range, serial numbered. immediate 
with 1 

NEW 
SPECTR U M  
S-100 COLOR 
G RAPH I CS B OARD 
l ncludes8K of IEEE-compati ble static RAM; full  duplex bi-directional parallel I/O port for 
keyboard. joystick. etc. i nterface: and 6847-based graphics generator that can display all 
64 ASC I I  characters. 10 modes of operation, from alphanumeric/semi-g raphics in 8 
colors to u l tra-dense 256 x 192 fu l l  gra phics. 75 Ohm RS-170 l i n e  output and video output 
for use with FCC approved modulators. Introductory prices: 

GBT-144 KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
GBT-144 A (Assembled) . . . . . . . . . . . . . . . . . . .  . 

Reg. 
$339.00 
$399.00 

Sale 
. 
$319.00 
$349.00 

Don't settle for black and white graphics or stripped-down color boards; specify the 
CompuPro Spectrum. 
Want graphics software? Subtogic's 20 Universal Graphics Interpreter (normally $35) is 
yours for S25 with any Spectrum board purchase. 
GBT-20 $25.00 

N EW !  32K X 8 ECONORAM XX 
Static Storage for the S-1 00 buss 

32K BANK SELECT' S-100compatible 5 MHz guaranteed operation (0-70 c) . Features 1 x 
32K block positionable on any 4K boundry. Windows may be positioned every 4K. Bank 
Select port may be any one of 256 1/0 Ports. and any data bit maybe used as a control bit. 
Perfect for use on Alpha Micro Systems. Marinchip. Cromemco. and others with I E E E  24 Bit 
extended addressing. Uses 4 K  x 1 1ow power STATIC rams. Current consumption guaran
teed 3500 MA max. Shipping Weight 2 lbs. 

Reg. 
GBT-2016 UKT 1 6K UN KIT . . . . . . . . . . . . . . . . . . . . . . . . . $349.00 
GBT-2016 AT 16 A&T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $419.00 
GBT-2024 UKT 24K UN KIT . . . . . . . . . . . . . . . . . . . . . . . . . $479.00 
GBT-2024 AT 24K A& T . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $539.00 
GBT-2032 UKT 32K UN KIT . . . . . . . . . . . . . . . . . . . . . . . . . $649.00 
GBT-2032 AT 32K A& T . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $729.00 

Sale 
$329.00 
$369.00 
$449.00 
$4.79.00 
$598.00 
$649.00 

SHIELDED/TERMINATED 

M OTH ERBOARDS 
A Must for Reliable System Operation! ! !  

These are third generation micro-motherboards set up to exceed the latest S-100specs. Designed with operation of the newest 5 to 10 MHz MPUs in mind - with any of these motherboards. you won't have to start from scratch when you want to upgrade your system !rom 2 or4 MHz operation. 
True active termination -with split termination- half of the termination load at each end of every buss line. Grounded Faraday shield between all buss signal lines to minimize cross-talk . Heavy duty power traces for minimal power loss. Power connectors supp:ied. All edge connectors & termination resistors supplied soldered to board in "UNKIT" versions. All sizes fit Godbout . Vector. IMSAI .  TEl. etc. enclosures. 
All boards are double sided fiberglass epoxy. G10/FR4, with plated through holes & solder mask on both sides. A parts legend on the component side makes assembly a snap. 

GBT-CK024 UK 1 9  SLOT UN KIT . . . . . . . . . . . . . . . . .  . 
GBT-CK024 AT 1 9 SLOT A&T . . . . . . . . . . . . . . . . . . . .  . 
GBT-CK025 UK 1 2  SLOT UN KIT . . . . . . • . . • .  - . . • . . . .  
GBT-CK025 AT 1 2  SLOT A&T . . . . . . . . . . . . . . . . . . . .  . 
GBT-CK026 UK 6 SLOT UNKIT . . . . . . . . . . . . • . . . . . . .  
GBT-CK026 AT 6 SLOT A& T . . . . . . . . . . . . . . . . . . . . .  . 

Reg. 
$1 74.00 
$214.00 
$1 29.00 
$169.00 
$ 89.00 
$1 29.00 

Sale 
$1 59.00 
$1 89.00 
$1 1 9.00 
$149.00 
$ 79.95 
$ 1 1 9.00 

C K022 S-1 00 

I NTE R FACER 

Our new I 
features as: 
• 2 independently addressable serial ports I dip switcl1 selectable addresses) • Real LSI I1ardware UARTs for minimum CPU housekeeping • AS232C. current loop 120m A). & TTL signals on bot11 polls 
• Precision. crystal·controlled Baud rates up to 19.2K Baud (individually d ip switcl1 selectable) 
• Transmil & receive interrupts on both channels. jumperable to any vectored interrupt line 
• Industry standard RS232 level converters with five RS232 llandshaking lines per port 
• Optical ly isolated current loop with provisions for both on-board & off-board current sources 
• UAAT parameters. interrupt enables & RS232 llandsllaking l ines are software programmable with 

power·on hardware default to customer specified hard·wircd settings for maximum flexibility • Port connectors mate d irectly to ribbon cable & 0825 connectors in  standard pinouts 
• RS232 lines will conform to eitller master or slave configurations 
• Board gives lu l l  feature operation with botl1 2 & 4 MHz systems 
• Low power consumption; •SV @ 450mA: +16V @ 150mA: -t6V @ 70mA max 
• No soltware init ial ization requi r ed for board operation. although board parameters may be altered by 

software 2 lbs. 

Reg. Sate 
GBT - I NT E R  FAC E R  I U K T  . . . . . . . . . . . . . . . . .  $1 99.00 $1 89.00 

GBT - I NTER FAC E R  I A& T . . . . . . . . . . . . . . . . . $249.00 $21 9.00 

I NTERFACE R  I I  
The new lnterfacer 1 1 1 /0 board incorporates one channel of serial 1 /0 with 

all the features of the INTERFACER d ua l  RS232 "serial board, p lus 3 ful l 
duplex Paral lel ports. The serial section includes all the features you've come 
to expect- a hardware UART, on-board crystal controlled Buad rate genera
tor, hardware/software programmabi l i ty, RS232 handshaking lines with real 
RS232 drivers, current loop & TTL drivers, full interrupts and more!!! The 
paral lel selection ut i l izes LSTTL octal latches for latched i nput & output data 
with 24m A drive current. attention. enable & strobe bits for each parallel port 
(each with selectable polarity) ,  in terrupts for each input port, separate 25 pin 
connectors with power for each channel and a status port for interrupt mask 
and port status. All in all - an incredibly flexible and easy to use board. 

Reg. 
G BT - I NT E R FACER I I  U K T  . . . . . . . . . . . . .  · . . . $1 99.00 

G BT - I NT E R FACER I I  A&T . . . . . .  _ . . . . . . . . . $249.00 

ECO N O R O M  

2708 

Sale 
$1 89.00 

$21 9.00 

Has provis ions for wait states for 4MHz operations .  Con f i g u red 

as four  4K blocks - each i ndependent ly add ressable a n d  d isable

able. Power-on j u m p .  Does NOT i n c l ude 2708s. I nc l u des al l  sup

port c h i ps ,  sockets. reg u l ators, heat s i nks,  etc. Sold i n  U N  KIT form 

only. S h i p p i n g  Wei g h t  2 lbs.  

G BT - ECO N O R O M  2708 UKT . . . . . . . . . . . . . . . . . . . . . . . . . .  $85.00 

Reg. Sale 
��� �,;.\1'1 Reg. Sale 

31 9.00 

349.00 

21 0.00 

GBT·CPU·Z80 A&T . · · · · · · · · · · · · ·  . . .  295.00 269.00 Reg. Sale 
GBT·SPECTRUM (Color graphics) K IT . 339.00 

GBT·SPECTRUM (Color graphics) A&T . 399.00 

G BT·CPU·Z80 K IT . . . . .  225.00 

GBT-CPU·8085 KIT.  

GBT·CPU-8085 A& T.  

GBT·CPU·8085/8088 K I T .  

. 235.00 220.00 GBT-CPU·8085/8088 A& T . . . . . . . . . . . .  495.00 

. 325.00 259.00 GBT·BOX·DESK (S-100 M a i n f rame) . . . .  289.00 

. 385.00 365.00 GBT·BOX·RACK (S·100 M a i n f rame) . . .  329.00 

ECONORAM XIV 
1 6K  x 8 for S-100. Addressable on  any 4K boundary. Di rect addressing on  up t o  24 address l ines. Ful ly meets I EEE S - 1  0 0  buss. specs. Low power. hi speed 
static memory. Operates up to 5MHz with newest 8085/ 8086/8088 CPUs. Can be used with 8080. Z80. 8085. 8086. 8088. ZBOOO. etc. 

Reg. 
G BT - E C O N O R A M  X I V  U K T  . . . . . . . . . . . .  $299.00 

Reg. 
GBT - ECONORAM X I V  A&T . . . . . . . . . . . .  $349.00 



Features: 
• •8V at 8 Amps 
• · lQV at 4 Amps 
• -16V at 1 Amps 
• 1 10V/220V Adjustable Input 
• Industrial Quality 
• Fused Outputs 
• Conservatively Rated • Rack Mountable 
• Cut Out for Fan 
• Manufactured by Alpha Power 
• Brand New! 

. • Documentation Included 

Priority 1 Electronics made this special pur
chase when a large OEM customer defaulted. 
Take advantage ol lhe Great Opportunity! 

HURRY. limited quantity. 
At these won'l last 

or 2 for $6QOO 

COM PUTER 
SYSTEMS 

INC.  

Z + 80 CPU + Programmable Baud Rate Selection ( 1 10 to 9600) 
+ On-Board EPROM May be Used in Shadow Mode, 

+ I K Ram On Board + 2 Programmable Timers Allowing f ulJ 64K RAM to be Used 
+ Switch Selectable 2 or 4 MHZ + On-Board USART lor Synchronous or Asynchronous IEEE S-100 

COMPATIBLE 
+ Power On Jump to On-Board IK or RS 232 t \... 0 Bo d Ba d R G ) 

2K EPROM (2708-27 16-2732) Can be 
· vvcration ( n· ar u ale eneralor 

Addressed on any I K, 2K or 4K Boundary 

Bare Board S 45.00 A& T $229.95 
Kit $169.95 IK Memory Kit S 12.00 

EXPANDABLE + DYNAMIC MEMORY(l6K to 64K) 
+ Works With Cromenco Systems + Bank Selectable Write Protect 
+ Uses 3242 Refresh Chip + Phantom Output Disabl-. CLOCK CALENDAR + 
+ 4 Layers Mean A Quiet Board + Switch Selectable Output Disable 

Bare Board S 49.95 32K Kit $369.95 48K A& T $494.95 
+ Time of Day in Hours, Minutes and Seconds 
+ 24 Hour Time Formal 

• Simple Read Instructions Allow Simple 
Interface to Basic, CPM, Etc. 

+ W 11i Run With 4 �H7. Processors 
16K Kit $295.95 32K A& T $419.95 64K Kit $519.95 + Month and Day Date Function 
L6K A& T $345.95 48K Kit $444.95 64K A& T $569.95 Bare Board $45.00 Kit $99.95 

LIST PRICE S]995 
SALE PRICE S5995 

OROER GOF-18AR46 

R INVESTMENT 
PROTECT YOUR OATA WITH 

THE ISOBAR ELECTRICAL OUTLET STRIP CONSISTS OF A MASTER POWER SWITCH, 
INDICATOR. AND 4 INDIVIDUAL 3 WIRE OUTLETS. EACH WITH ITS OWN NOISE 
FILTER AND SURGE SUPPRESSOR TO PROTECT YOUR EQUIPMENT FROM DANGER· 
OUS TRANSIENTS FROM OTHER EQUIPMENT PLUGGED INTO YOUR ISOBAR OR 
FROM WHATEVER THE POWER COMPANY IS DOLING OUT 
WARNING: ··Murphy's Law· predicts that alter reading this ad and not acting. your 
equipment wil l  soon be destroyed by a latal Glitch.� 

�JIIAIHODINSON �IIIUGEIIIT,INC. 3 LEVEL GOLD WIRE WRAP SOCKETS 
PRICE* • 

GOLD 3 LEVEL WIRE WRA 

\1 
ft.\..€. SOCKES :Ns�!� -� � -�- -��o /�4�� 

RNS-1 6G3 . . . . . . . . .  1 04/S40.00 

RNS-24G3 . . . . . . . . .  5 1 /$36.00 

Tl LOW 
PROFILE 

SOCKETS 

TIS-16 LP . .  
T IS· 1 4 LP . . . . . . . . . . . . . . . . . . 

RS232 and " D "  SUB-MIN IATURE 
CONN ECTORS Et;·;zrtP' E@�� 

CND-DE9P 
CND-OE9S 
CNO-OE9C 
CND-OA I 5 P  
CND·DAI5S 
CND·OA 15C 

CNO-DB25P 
CND-DB25S 
CND-085 1 2 1 2  
CNO-P25H 
CND-0851226 

CND·DC37P 
CNB-OC37S 
CND·DC37C 
CND-DD50P 
CND·D050S 
CND·DD50C 

9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
1 5  PIN MALE 

15 PIN FEMALE 
15 PIN COVER 
25 PIN MALE 

25 PIN FEMALE 
1 PC. GREY HOOD 
2 PC. GREY HOBO 

2 PC. BLACK HOBO 
37 PIN MALE 

37 PIN FEMALE 
37 PIN COVE R  
50 P I N  MALE 

50 PIN FEMALE 
50 PIN COVER 

PART 
NO. . PINS 1-9 10·24 
RNS·08WWG -8 - --:50 � 

25-99 1 00-249 250-999 
-- ------:37------:33 

RNS-1 4WWG 1 4  .60 .49 
RNS-1 6WWG 16 .65 .52 
RNS-1 8WWG 18 .85 . 75 
RNS-20WWG 20 1 .00 .90 
RNS-22WWG 22 1 .25 1 . 1 5  
RNS-24WWG 2 4  1 .25 1 . 1 5  
RNS-26WWG 2 8  , 1 .60 1 .50 
RNS-40WWG 40 1 .85 1 .65 

Sectoring AppUcallon 

SoH Sector I AS ·BO Apple 
Haro IO Sector North Star 
Hard 16 Seclor Mrcropolls 
Hard Sector Shugar \ 60\R 
Sott  Sector IBM 3740 

.45 .42 

.47 .44 

.65 .60 

.75 .70 
1 .05 1 .00 
1 .05 1 .00 
1 .30 1 .20 
1 .45 1 .35 

Pk. o1 2 Bo• oi iO 

$ 8.95 129.95 
$ 8.95 529.95 
$ 8.95 $29.95 
$11 .95 $37.00 
$1 1 .95 $37.00 

SHIPPING WEIGHT 1 LB 

B E  SURE TO ORDER YOUR KASSETTE/10 
LIBRARY CASE BELOW 

+ Can be Located at any Group ol 4 l/0 Port Addressed 

LIST 
PRICE 

$1 99.00 
0 to 300 baud data rate. Compatible with 
Bell 103 and 113. Answer/Originate. Full/ 
Half Duplex. Special self test leatures. 

M EMORY HEADQUARTERS 

Computer Systems 
• 5·1 00 compa ble • l ndustria l/commer· 
cia l  qua l ity construction • Fl ip-top cover 
• Excellent cooling capabi l ity • 12 slot 
capabil ity (uses model 2501 A) • Input 

. 1 05, 1 1 5, or 1 25 VAC • Output + 8 
VDC20A, + - 1 6 VDC 4A • Active ter
m ination of a l l  bus l ines • Fan and cir· 
cuit breaker included • Rugged con
struction 
CCS·2200A Assembled & Tested 
35 lbs . . . . . . . . . . . . . . . . . . . . . . .  $399.95 
CCS·2200AK Kit 35 lbs . . . . . . . . . $349.95 

• FOR MORE INFORMATION SEE 
OUR 52 PAGE AD in JANUARY 
BYTE · OR SEND $ 1 .00 FOR 
CATALOG • Sale Prices are for prepaid 
orders only • Quant ities are 

�';;�g?i ���g
c
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o
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352 

7400 
SN7400N .1 9 
SN7401N .22 
SN7402� .22 
SN7403N .22 
SN7404N .22 
SN7405N .23 
SN7406N .23 
SN7407N .23 
SN7408N .26 
SN7409N .23 
SN7410N .22 
SN74 1 1 N  .29 
SN7412N .29 
SN7413N .39 
SN74 14N .59 
SN7416N .29 
SN7417N .29 
SN7420N .22 
SN742 1 N  .35 
SN7422N .29 
SN7423N .29 
SN7425N .29 
SN7426N .29 
SN7427N .29 
SN7429N .45 
SN7430N .23 
SN7432N .29 
SN7437N .29 
SN7438N .29 
SN7439N .29 
SN7440N .24 
SN74 4 1 N  .7� 
SN7442N 57 
SN7443N .79 
SN7444N .79 
SN7445N .79 
SN7446N .79 
SN7447N .59 
SN7448N .79 
SN7450N 23 
SN745 1 N  .23 
SN7453N .23 
SN7454N .23 
SN7459N .29 
SN7460N 23 
SN7470N .39 
SN7472N .34 
SN7473N .38 
SN7474N 36 
SN7475N .38 
SN7476N 36 
SN7479N 4.60 
SN7480N .59 
SN748 1 N  1 . 1 0  
SN7482N 1 . 1 0  
SN7483N .55 
SN7485N .65 
SN7486N .39 
SN7489N 1 .75 
SN7490N .39 
SN7491N .65 
SN7492N .52 
SN7493N .49 
SN7494N .72 
SN7495N .65 
SN7496N .72 
SN7497N 3.1 0 
SN74100N .99 
SN74107N .32 
SN74109N .53 
SN741 1 6N 1 .95 
SN741 2 1 N  .29 
SN74122N .39 

SN74123N 
SN74125N 
SN74126N 
SN74126N 
5N74t32N 
SN74136N 
SN741 39N" 
SN74 \ 4 1 N  
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN741 5 1 N  
SN74 152N· 
SN741 53N 
SN74t54N 
SN74t55N 
SN74t56N 
SN74157N 
SN74158N 
SN74160N 
SN74 1 6 \ N  
SN74162N 
SN74t63N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74t72N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74160N 
SN74t 81 N 
SN74182N 
SN74184N 
SN74185N 
SN74t86N 
SN741 88N 
SN74190N 
SN74 1 9 1 N  
SN74192N 
SN74193N 
SN74194N 
SN74t95N 
SN74196N 
SN74197N 
SN74198N 
SN74t99N 
SN74221 N  
SN74251N 
SN74273N 
SN74279N 
SN74263N 
SN74284N 
SN74285N 
SN74290N 
SN74298N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 
SN74490N 

CMOS 
C04000 
C04001 
C04002 
CD4006 
C04007 
C04008 
C04009 
C04010 
C040 1 1  
C040 1 2  
C04013 
C0401 4  
C0�0 1 5  
C04016 
CD4017 
C04018 
C040 1 9  
C04020 
CD4021 
CD4022 
C04023 
C04024 
C04025 
C04027 
C04028 
C04029 
C04030 
C04031 
C04032 
C04034 
C04035 
C04037 
CD4040 
CD4041 
C04042 
CD4043 
C04044 
C04046 
C04047 
C04048 
C04049 
C04050 
C04051 
CD4052 
C04053 
CD4055 
C04056 
C04059 
C04060 
C04066 
C04069 
CD4070 
CD407t 
C04072 
C04073 
C04075 
C04076 
CD4077 
C04076 
CD4061 
C04062 
CD4065 
CD4069 

.29 C04093 

.29 CD4094 

.29 C04098 
1.39 C04099 

.29 MC14408 
1 .39 MC14409 

.59 MC14410 

.59 MCI4412 
29 MC14415 

.29 MC14419 
49 C04501 

1.39 C04502 
1.39 C04503 

.59 C04505 
1 . 1 9 CD4506 
1 .1 9  C04507 

.49 C04508 
1 .1 9  CD4510 
1 .49 CD45 1 1  
1 .29 C04512 

.38 C04515 

.79 CD4516 
38 C04518 
.79 C04520 
.99 C04555 

1.29 C04556 
.69 C04566 

3.25 74COO 
2. 1 5  74C02 
3.25 74C04 
1. 1 9  74C08 
1 .95 74C10 
1 .29 74C14 
1 .25 74C20 

.99 74C30 

.99 74C32 

.99 74C42 
2.25 74C48 
1 .25 74C73 

.69 74C74 
69 74C65 
.69 74C69 

1 . 1 0  74C90 
1 . 1 0  74C93 
1 .1 0 74C95 
3.95 74CI07 
2.95 74C151 
9.95 74C!54 
1.39 74CI57 

.89 74CI60 
.35 74C16t 
.69 74C 1 63 
.35 74CI64 
.35 74Ct73 
.35 74CI74 
.35 74C175 

1.29 74CI92 
35 74CI93 
35 74CI95 

.35 74C922 

.35 74C923 
1 .95 MI.180C95 
2.95 MM80C97 

BYTE September 1980 

59 
.39 .44 
.59 
.69 
.95 
.95 
.69 

2.95 
2.95 
2.95 

.62 
1.95 
1 .20 

.99 

.67 
67 

.67 
1 .19 

.82 

.89 

.69 
1 .65 

.95 
95 

.89 

.87 

.97 

.97 
1 .20 
1 .95" 
1.69 
5.95 

.79 

.89 
89 

.85 

.85 1.80 

.75 
1.75 

.75 
1 .95 
1 .95 
9.95 
3.90 
1.15 
1.15 

85 
.85 
.85 
.85 
.85 
.85 

1.39 
1.39 
1 .39 

.95 
1 .05 

.89 
2.1 5 
3.90 
3.90 
1.25 

95 
.68 
.68 

.79 
.79 

1 .90 
1.90 
1.90 

.99 
2.95 
2.49 
2.25 

1 2.95 
1 2.95 
1 2.95 
12.95 

8.95 
4.95 

.39 
1.65 

.69 
8.95 

.75 

.95 
3.95 
1 .39 
1.39 
1 .39 
3.95 
1.69 
1 .39 
1.39 
4.95 

.99 
2.25 

.39 

.39 
39 
.49 
.49 

1.65 
39 
39 
.99 

1.65 
2.39 

.99 
99 

2.49 
4.95 
1 .85 
1 .85 
1 .85 
1 . 1 9  
2.49 
3.50 
2.1 0  
2.39 
2.30 
2.39 
2.39 
2.59 
2.75 
2.75 
2.39 
a39 
2.39 
7.95 
6.95 
1 .50 
1.25 

74LSOO 
74LSOON 
74LS01N 
74LS02N 
74LS03N 
74LS04N 
74LS05N 
74LS08N 
74LS09N 
74LS10N 
74LS 1 1 N  
74LS12N 
74LS13N 
74LS14N 
74LS15N 
74LS20N 
74LS21 N  
74LS22N 
74LS26N 
74LS27N 
74LS26N 
74LS30N 
74LS32N 
74LS37N 
74LS38N 
74L$40N 
74L$42N 
74LS47N 
74LS48N 
74LS51N 
74LS54N 
74LS55N 
74LS73N 
74L$74N 
74LS75N 
74LS76N 
74LS76N 
74LS83AN 
74LS85N 
74LS86N 
74LS90N 
74LS92N 
74LS93N 
74LS95N 
74LS96N 
74LS107N 
74LS109N 
74LS 1 1 2N 
74LS113N 
74LS 1 1 4 N  
74LS122N 
74LSt23N 
74LS124N 
74LSt25N 
74LS126N 
74LS132N 
74LS136N 
74L$138N 
74L$139N 
74LS145N 
74LS148N 
74LS1 5 1 N  
74LS153N 
74LS154N 
74LS155N 
74LS156N 
74LS157N 
74LS1 58N 
74LS160N 
74LS 1 6 1 N  
74LS162N 
74LSI63N 

.35 74LS164N 

.26 74LS165N 

.28 74LS166N 

.28 74LSI66N 

.39 74LSI69N 

.28 74LSI70N 

.39 74L$173N 
.39 74LS174N 
.28 74LS175N 
39 74LS181N 

.39 74LS190N 
.47 74LS191N 

1.25 74LSI92N 
.39 74LS193N 
.26 74LS194N 
.38 74LS195N 
38 74LS196N 
.39 74LS197N 
..39 74LS221N 
.39 74LS240N 
.26 74L$241 N  
.39 74LS242N 
.79 74LS243N 
.39 74l$244N 
26 74LS245N 

. 79 74LS247N 
.79 74LS248N 
.79 74LS249N 
.26 74LS251 N  
.35 74LS253N 
.35 74LS257N 
.45 74LS256N 
59 74LS259N 

.68 74LS260N 

.45 74LS26 1 N  

.65 74LS266N 

.99 74LS273N 
1 . 1 9  74LS275N 

.45 74LS279N 
.75 74LS263N 
.75 74LS290N 
.75 74LS293N 
.86 74LS295N 
.98 74LS298N 
.45 74LS324N 
.45 74LS31\7N 
.49 74LS346N 
.49 74LS352N 
.55 74LS353N 
.55 74LS363N 

1 . 19 74LS365N 
1 .35 7 4LS366N 

.89 74LS367N 

.89 74LS368N 

.79 74LS373N 
59 74LS374N 

.89 74LS375N 
.89 74LS377N 

t.25 74LS365N 
1.49 74LS386N 

.79 74LS390N 

.79 74LS393N 
2.49 74LS395N 
1. 1 9  74LS399N 

.99 74LS424N 

.99 74LS66BN 
.75 74LS670N 
.96 81 LS95N 

1 . 1 5  81 LS96N 
.96 81LS97N 
.96 8 1 LS96N 

1 .1 9  
.89 

2.48 
1 .89 
1 .89 
1 .99 

.89 

.99 

.99 
:2.20 
1.t5 
1 . 1 5  

.98 

.98 
1 .1 5 

.95 

.89 

.89 
1 .49 
2.99 
2.49 
2.29 
2.29 
2.95 
8.95 
\ . 1 0  
1 .1 0 
1 .69 
1.79 

.98 

.98 

.98 
2.95 

.69 
2.49 

59 
1 .75 
4.40 

.59 
1 .1 0 
1.29 
1.95 
1 .1 0  
t .29 
1.75 
1 .95 
1.95 
1 .65 
1".65 
1.49 

99 
.99 
.99 
.99 

2.75 
2.75 

.69 
1.95 
1 .95 

.65 
1 .95 
1 .95 
1.70 
2.95 
2.95 
1.75 
2.29 
1 .99 
1 .99 
1 .99 
1 .99 

LI NEAR 
78H05 5.95 LM14t4N 1 .90 
76M06 1.49 LM1 456CN/N .49 
78M.G. 1.49 MCI486N 1 .49 
LM105H .99 MC1489N 1 .49 
LM108AH 2.95 LM1496N .89 
LMJOOH .7 9  LM1556N 1.50 
LMJOICN/H .35 LMt 800N .79 
LM304H .96 LMt820N .95 
LM305H .89 LMt850N .95 
LM306H 3.25 LMt869N 3.95 
LM307CN/H .29 LM2 1 t 1 N  1.75 
LM308CN/H 98 LM2900N .99 
LM309K 1.49 LM2901N 2.50 
LM310CN 1 .25 LM2917N 2.95 
LM311 D!CN/H .96 CAJOt3T 2.29 
LM312H 1.75 CA3018T 1.99 
LM317T 2.75 CA302 1T 3.49 
LM31 6CN/H 1 .49 CA3023T 2.99 
LM319N/H 1.25 CA3035T 2.75 
LM320K·XX• 1.49 CA3039T 1.49 
LM320T·XX• 1 .25 CA3046T 1 .29 
LM320H-XX• 1 .25 LM3053N 1.49 
lM323K 4.95 ·cA3059N 3.25 
LM324N 1 .25 CAJ060N 3.25 
LM339N .95 CA3062N 4.95 
LM31\0K·XX• 1 .49 LM3065N 1 .49 
LM340T·XX• 1.25 CA3080N 1 .29 
LM340H·XX• 1.25 CA3081N 1 .69 
LM344H 1 .95 CA3082N 1 .69 
LM346N 1.85 CA3063N 1.99 
LM358CN .98 CA3086N 1.29 
LM360N 1 .49 CA3069N 2.75 
LM372N 1 .95 CA3096N 2.49 
LM376N · 3.75 CA3097N 1 .99 
LM377N 3.75 CA3130T 2.49 
LM380CN/N 1 .25 CA3140T 2.49 
LM38 1 N  1 .79 CA3146N 2.49 
LM383T 1 .95 CA3160T 1.49 
LM386N 1 .49 CA3190N 1 .95 
LM387N 1.49 CA340t N  .69 
LM390N 1.95 MC3423N 1.49 
NE531Vfl 3.75 MC3460N 3.95 
NE555V .39 SG3524N 3.95 
NE556N .98 CA3600N 3.50 
NE561T 1 9.95 LM3900N .59 
NE5628 7.95 LM3905N 1.49 
NE565N/H 1.25 LM3909N .96 
NE566HN 1.75 RC4 1 3 1 N  2.95 
NE567V/H 1 .50 RC4136N 1 . 1 0  
NE592N 2.75 RC4 1 5 1 N  4.50 
LM702H 2.99 RC4194 4.95 
LM709N/H 29 RC4195 4.40 
LM710N/H 98 ULN2001 1.25 
LM7 1 1 N/H 39 ULN20<13 1 .50 
LM715N 1.95 SN75450N .59 
LM723N/H .75 SN75451N .49 
LM733N/H .96 SN75452N .49 
LM739N 1 . 1 5  SN75453N 49 
LM741 CN/H 33 SN75454N 49 
LM741CN·14 t9 SN7549 1 N  89 
LM747N/H .79 SN75492N .69 
LM746N/H .39 SN75493N .69 
LM760CN 2.95 SN75494N .89 
LM1310N 1.90 

Digital Mulrimeters 
MODEL>; TEC:I l .1110 AND lTCH .1111 \:�'"':__ $i'o'o�o !j 
o�• � -....:::. 

Ch.Xr!.1Mt.Ods-�TE.Cil310h3Sal�ltanm. 711n:1U1$. 
29r;rves tll.ls 02Yli.Ydc accuaq 
TteTtCH300 h.lS�OS'!I.VOCac:xlnCyandall1�ibMieaturts. 
tlJ1wUI"OJ1 111$ta-01mS""" t:011fU!ykQ:11(fl <lf\he10 an-ocur· renlr.II"Qe$. 
TECH 300 Oigl1al Mul\imeler . . . . . .  . . . . . . .  S 100. 
TECH 310 DiQIIal Mullrmeler .. . . . . . $130. VC·201 Vinyl Carrying Case . . . . . . . . . . . . . . . . SIO. 
OG-202 Deluxe Garrying Case . . . .. $24 
HV·21 1 High Vollage PTobe . • . • . . . • . . . . . . . . .  $35 RP-221 RP Probe. . . . . . . . . . . . . .  $35. 
C1·231 AC Curren\ Clamp . . . . . . . . . . . . . . . . . . . $42. 
OL·241 Oelvxe Testlead Krl . . . . . . . . . S\0. 
TL·242 SpareTes1 Leads . . . . . . . . . . .  S6. 

[6 pcs.) 

=- MUSIC MACHINE 9 ©  
WITH 9 VOICESI 

• NE.,, Usesld1e$1Sta1tol 1he A.r 1 lS1Tecl"nCibJy •  
�esortvn SIOt ll)' 9 'o�Xn • Usesttvee AI'J.8910"s 1o 
prt:W;e r.-.e 'IOICts tO!rlefo:JTt�etltrve rnooets �.a�ortv3 
\OUSI • Irt:Wes sctl·•:n • �:ts trree Mf BaarM 
• Plil}'5rrusot J1!1le'"�tfd by :�t Mf llo.lrll • J.PPI.E"' 11 
�tltllt • Alf st'lr•m �  

3 Tlmes More Powerful Than ALF! 
KIT • . . . . . • • . • • . • • • . • . • . . . . . • . . . . . . . . . • . . • • . . St9UIS 
ASSEULfD uo mm . . . . . . . . . . . . . . . . . . . . . . mus 

TH E BON E  FON E  
:,) o SKIERS 

o JOGGERS 
o SKATERS 
o CYCLERS 

You fl'liSthear 
it and feel it 

to believe it! 

AM/FM stereo 
surrouOOs aoo 
lills your body 
with sound. 
No eaTplugs. 
You wear it! 

FLOPPY DISK DRIVES 

MPI 851 ·5•:.". 40 tracks . . . . . . . . . . . . . 279.00 
Shugart SA4Q0-5Y•" 35 tracks . . . . . . . 295.00 
Shugart 800/601 R 8" . . . . . . . . . . . . . . . . 475.00 
S1emens Shugart Compat1ble Model 

FDD·1 2Q-80 . . .  '. . . . . . . . . . . . . . . .  429.00 
PEA SCI Model 277 Dual . . . • . . . . . . . I 195.00 
WANGO/SlEMENS 51'•" Dr1ve . . . . . . .  290.00 MPt 652 5w· Oval . . . . . . . . . . . . . . . . . . . 395.00 
WANGO/SIEMENS 282 Oval 5�'•" . . . 395.00 
WANGO/SIEMENS 82 . . . . . . . . . . . . 290.00 

MONITORS 
Sanyo 9"" . . • . . . • . • • • • • • • S 1 69.95 
Sanyo ISM . . . . . . . . . . . . . . .  2 79.00 
LeedeK 1 2" . . . . . . . . . . . . . . . 139.95 
Motorola 1 2M. Htgh Reso1u110n, 

22 MHz. OEM Model 
n M3000·340 . . . . . . . . . . . 2 1 9.00 

Zenilh 13HColorMonitol . .  499.00 
MGA 13"" Color TV . . . . . . .  349.00 
VAMP 1 9'" Color MoniTor . .  575.00 
VAMP 15HCo1or Monitor . .  449.00 

I::SCCONTINENTAL SPECIALTIES 
M�dll JODI Digital Capacitance Meier . . . 275.00 
Modtl JJ3 Tri·Mcde C001parator . . . . . . . 295.00 
Mcdtl LM·3 40·Channel Logic Monilor . . . 58500 
Mod•l tM·l Logic Monitor. . . . .  60.00 
Modal LM·2 l.o;jic Monitor . . . . . . . . . . . . . 147.00 
Modtl2001 S�FurclionGener.nor . .  186.00 
Modtl 5001 Unive1sal Counter-Timer . . 1 • 360.00 
Mtdtl 6001 650 MHz FH!QueocyCOJnter . . . 385.00 
M.U·\00 100 MHz Portable Frequency COJn!er · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . 149.00 
PS·SOO 500 MHz De<:ade Prescaler . . . . . . . 70.00 
M.U-50 SO MHz Hardheld Frequeocy Counter · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . . 77.00 
MAJ:-550 550 MHZ Hardhekl FrCQuercy Counter 

Mod� -�cilii 
·PU1se Ge�auj: :  : . · : : : : : :  ���:� 

Modtl DP·l Oigila! Pulser . . . . . . . . . . . . . 83.00 
Logic PrOOes . . . .  , . . . . . . . . . .  . 
Modtl LP·l Oigita! LOJIC P10be . . . . . . . .  50.00 
Molt I LP-2 Economy Logic PrOOc. . . . . . .  28.00 
Modtl LP·J High Speed LCJJiC Probe . . . . . . 77.00 
MHil tPIH lcgic Probe Kil .  . . . . 21.95 
lo;�rc Prctre Accessaies . . . . . . . . . . .  21 
Mtdll LTC·\. LTC·:Z W]rcal Analysts K11s. , 220/250 

Apple· II. 1 6K 
or Apple II. Plus $990 � DISK SYSTEM SPECIAL - � Apple I I  Plus w/48K Supermod Video Modulator 

Disk II w/Controller Integer Based ROM Card. 
Reg. 52.220.00. ACP Price S 1 8 1 9.00 SAVE 5401 .00 

H1·Speed Setiai iJO . . . . $18900 OS65 Oigi·Secla 5349.00 Integer ROM Card $18900 
Cenl10f11CS Pnnler l/0 . 199 95 Apple Graphrcs Tablet 72500 PToto Card 21 95 
Applesolt 11 F1rmware 18900 D C. Hayes MOOem U 349.95 M & R Modulalor 2995 
AWe Clock 269 00 01sk 11 w/Conlroller 559.00 San yo Cassene 54 95 
ln!rol X·IO System 26995 Disk II 459.00 16K Upgrade K!t . 6295 lntrol X·lO Controller 1 79.95 Pascal Lang System 45000 Desktop Plan 9800 
All Music Synthesizer. . 25995 Parallel Prtn!Cf Card 165.00 8" Floppy ControUer 35000 
1 6  Ch. Analog lnpul . . 24995 C001municat100S Cald . 189.00 Heurrshcs Speech!ab 17900 
2 Ch Analog Outpul 164 95 Bus1nessSo"wa1ePkg . 625.00 Romplus + 16900 
1 3-Key Keypad . . 11995 CO"VUs 1 0  Megabyte Orrve Super!alkel 27900 
V1S1·Ca1C 12500 4625.00 CaShier 250 00 

. tJ «-0 I 

== .... =;;;;;;;;;;;

Personal Computer System 

ATARI 800 $825.00 
ATAR1 400 $449.00 

ATARI 800 Includes: Computer Console. BASIC Lang. Cartridge, Education 
System Master Cartridge. BASIC Language Programming Manual, BOO Operator's 
Manual w/Notebook. Atari 4 1 0  Program Recorder, l6K RAM Module. Power 
Supply, TV Switch Box. 
rtr�J••J111 lliscOrrve PI� . . .  
Pro;ramlltw"tler 
Stlmn-AOIICan'\ifl' 
Ecru:a!II)'ISY$':tml.laslrfC�� 
Aliiii i!ASIC ---
""'""' 
"' S!.lpel" &-ea�Clrt'"' Music Corrlooseo 
Suptr lklg'"' 
COil'(JIIIer C�s.s lkme Fln.m:e 

Et�tal\II SJ*tiii CIIMftl rn,nal 
�9900 U.S HIS\1)')" 35.00 
49900 U S Go-.-et�l . 3500 6900 � Sk.�l$ 3500 WtOl Htstrry ]Weslerrt 3�00 2800 8.ls1C Sooology 3500 

5500 CnnselrlQ Pr.ao..res 3500 
5500 f'rnc:ots ol ,�.t;aut�t"Q 3500 
4100 f'rlysiCS 3500 
4200 Great C1iSSICS ]£�•Sht 3500 
4�00 !krsl"less CCJtnTUOC.lt-"'S �00 
5�00 Baso: Ps)tlloloQy • 3500 
4200 ElleclrveWnii!IQ 3500 
5500 Auto Metll.lncs 35.00 
5500 f'll:q:Jies oi ECO'"OITICS 3500 

S�h"l llasiC flecUICIIY 
BasocA�rJttWa IUk '- • 1111 rn,r.. CIUOI�II 
Guoe to SASIC Pr!:q� 
!!4SIC Gam: f'rtq;vns 
.Uf-111 111.., 
6 K RA M MtnU')" t.llXUt 
161tllA!.I i.leloory �Jmje !llattftn 
81¥111 01ske11es 
O.s!< FIIe Man.l!)el 
Acantrt C..Inolllf 
Onvng Corllrolef f'au 
P.Wie C(IIl!rCJIIel P;tr 
»vstd COI"llloCe!Par 

3500 
3500 
3500 

"" 
1900 

11000 
"'"' 

""' 
""' 
'"' 

. _l2t751 TEXAS I N S T R U M ENTS .�� 99/4 PERs"or:.J'AL.EcoMPUTER � · Superior Color, Music. Sound and Graphics- and a 
• -. Powerful Extended Basic - All Built ln. ' ......... 1 T1 99/4 Console only $1 099 00 - 3'ailable foo 5659.00 0 

� c�Er:pmA�d$o7r7e5 00 !"JI! DISCOUNT PRICES LOW AS 0 
_ 200t.alt 17500· 202380-CoiPI;nnP� Pnnltf 69500 

2001·161tN 97500 2040 ilua1 Mir1 0•si< On� 12�00 
2001· 16KB !� 975.00 l'tl toiEH Cablrl 3995 
2001·32KN 12�00 IEEE loiHE Cable 4995 • 
2001·321W(If'a) . 125000 C2N hrerm1 Cassette ll«>. 9500 
2022 �O·Col Dol M,y,. Pllnter 79SOO 

ff zemco, tiiC. 

Anortroa't1 n<IV�gai.OlillaJTl)(J!ef lof01J1tmetdes,ttu:ks..wl I!!Cre.:!IIM.ll 't'ehic!es. FealtxH CfUI5e wr\IOl fuel rn.ll"laiJ)e"" 
mrni SY51e'I\ IJIPCO"TCUI!f. nUI�l.I"IC� QUaru crys1al 
tlrne CCU\1tt. Dk.rsmarryo� lurc111)'1S 

H O M E  B U RGLAR ALA R M  ee��� 
ACP PRICE ONLY 
$ 1 89.00 

. 

• No installation 
• Protects a whole house 
• Turns on lights automatically 
• Powerful electric siren 
• Exit and entry delay 
• Battery back-up 

BACK TO 
SCHOOL SPECIALS 
Texas Instruments 
Speak & Spell . . . . . . . . . . . . . . . . . . . . . . . . S59.95 
Speak & Spell Modules . . . . . . . . . . . . . . . . .  1 5.95 
Spelling Bee. .  . . . . . . . . . . . . . . . . . . . . . . . 32.95 Oataman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 .95 
little Professor . . . . . . 1 3.95 
Mr. Challenger . . . . . . . . . . . . . . . . . . . . . . . . . . 33.95 
30SP Student Math Kit . .  . . . . . . . 1 8.95 

Coleco 
Ouiz Wiz . . . . . . . . . . . . . . . . . . . . S25.95 
Quiz Wiz Gartridges . . . . . . . . 5.99 

Mattei 
Brain BaHler . .  . . . . . . . . $45.95 

The thermostat that uses microprocessor 
technology to save fuel and money. 

PROGRAMMABLE I 
TEMPERATURE 
CONTROLLER 

ACP PRICE 
$69.95 
A ful ly aUtomatic electronic thermo· 
stat. Easy to install and operate. 
Compare the cost: TPI's temperature 
controller is the lowest priced elec· 
Ironic thermostat on the market. 

SINGLE BOARD COMPUTER SELECTION GUIDE 

BOARD 
KIM-1 
SYM-1 
Cromemco 
SD·SBC100 
AIM 65 
Cosmac Vip 

PROCESSOR 
6502 
6502 
zao 
zao 

6502 
1 802 

ACP PRICE 
1 69.00 
239.00 
409.00 
239.00 
375.00 
1 99.00 

ENCLOSURE 
Add 29.95 
Add 39.95 

N/A 
N/A 

Add 49.95 
Inc. illil 

C i rcle 264 on inquiry card. 



Price: Starting as low as $1 199.00 
St1n1• en. w,-. "• l:lfxlly tllf'tontlol ·� '1?0(1 [-2(1 400 2 0!M. ?S ills 

s.-q.t Hea� 
V200 f·22 2 �  ?S ibS  1!>-1900 ""'"' "'� V200 E·JO 600 J Dnve. 321bs 152400 

Son-;t Htad 
VlOO E-32 t 2 MEG 3 0n�. 3?1� t99900 """' "'� 

ATTENTION VIDEO HOBBYISTS!!! 
* BOX BUILDERS 
* USE AS REMOTE TUNER!TIMER 

* FULL SCHEMATICS AVAILABLE 
* FOR ONLY $5.90! - FREE W/PURCHASE 

A Recent SoeGoal Purct1ase Allows Us To Present The Fotlowir"lg: 

NEW, UNUSED COMPONENTS 
From The RCA VDT•201 
Videocassette Recorder 

t U HFNHFTtft"I" Subil�y wrl� al kR":C!s 
ard Vlleo OemxUatcr . . . . . 

2 Af Ma:Uatcr wrth A!I:IiO & Vdeo•s Cha� 3 01 4 01Jl:llll . . .  
3 09taiCOC k MI))J\e At.lii'M fUwesteot P&:lcl.C tGrfell\ 4 � ()rm�75 0tnrr.l.itdrn} 

5 COIT"(Ietr Setr1AJIThe� 

$5Q.95 

$39.95 

$19.95 

�w:.it "s�2�:� 

"""' . . . $74.95 
Please Calf For Volume Discounts 

LOW COST FLOPPY 
DISK SUBSYSTEM 

Shugart 801R Drives (2) VISTA Floppy 
Controller (5-100), Case, Power Supply a. Cable. CP/M Disk Operatir"lg System 
Assembled & Test� . .  . $1499.00 •CHECK 

Sp.\.t'\ SD S��1��: g�t���S 
ASSEM 

SBC 1 00  Songte Board Computer [2MHz) 5265.00 5 349.00 
SBC 200 Sor.gle Board Computer (4MHz) 299.00 399.00 
Z80 Starlet System 3 t 9.00 449,00 
VOB 8024 Vrdeo Dosplay Board 335.00 459.00 
Versa-Ftaopy 11 325.00 429.00 
E•pando Pf10M 225.00 
SDtOO Computer S)'Stem w/64K 6995.00 
SD200 Computer S%1em w/64K 7995.00 

8800 MICROMODULE PRICE LIST 
MODEL NO DESCRIPTION PRICE 
9600A Songle Board Microcomputer 549 5.00 
9609 Advanc� Smgle Bd. Comp_ {68091 595.00 
9601 16 Slot Mother Board t 75.00 
9602 Card Cage 7 5.00 
9603 8 Slot Mother Board t 00.00 
9604 Power Supply 2 7 5.00 
9605 DC Input Power Supply 3 2 5.00 
96t 0 Utololy Proto Board 39.00 
96t t  Arrth. Proc/Memory Module 495.00 
9 6 t  2 Bul1ered Utrhty Proto Board 49.00 
9 6 t 6  32K EPROM/RAM Module 2 50.00 
96 t 7  EPROM Programmrng Head 250.00 
9620 16 Channel Parallel I/O Module 295.00 
9622 Seuai·Parallel 1/0 Module 325.00 
9627 16K Statoc RAM Module 470ns 3 9 5 00  
9629 32K Statoc RAM 450ns 695.00 
9629A 32K Statrc RAM 200ns 895.00 
9630 Gard Extender 68.00 
9640 Multiple Programmable Tomer 395.00 
9650 8 Channel Duplex Serral l/0 Mod 395.00 
96S5 Intelligent Tape Controller 550.00 
96103 32/32 110 Module 2 7 5.00 
96702 Contact Closu·e Module 350.00 

Circle 264 on i n q u i ry card. 

* Bank Selectable * Uses 41 1 6  200 ns. 
* Write Protect o'�� * Power avo

·
c. ±1 6VOC 

* Phantom "�:��ES * Up to 4 MHz 

Expando 64 Kit (4116) Assem. & Tested Add 
1 6K $269.00 48K $435.00 
32K $349.00 64K $505.00 

HAZELTINE TERMINALS 
SALE $749.00 

MOCiel1500 . 

UNBELlEVABLE!l 6 125 Gaps,601pm -Ver1ical 
Formal Uni1 - 96 C

. 
htuac- ...

. 

ters- Upper/LowerGase-
4S 10 9.5� AdiUS!ablo 
- 80 coi/4D col double � 
width · Full96char. ASCll D · 

EMAKG-22 • • • • • • • • • • • • •  $799.00 
Prints a 132 col/line. Available with parallel or sertal 
output at same price. 

MIKA 20 • • • • • • • • . . . • • •  $1 280.00 
9x7. 125 cps 136 characters/line 
Full 15M width. Super for business applications 

I IBM format paper. 

BASE II PRINTER 
80 Col,mo lm""" p';"�"' 
• SO Lines Per Monute • t 1 5/230VN:.SO 

or 60 Hz. 
::::::=:-::::;; • 72. 60.96, t 2 0 o r  ..--

132 Char/line 
• Sell-Test Switch REG. S6•19.00 

ACP PRICE $550.00 
Ophon "M" Terminal Screen Bul1er tt920 Chllf.) . . . . . . . •  550.00 
()ptoon ·s· High Speed Paner Advance & Graph�- - . . . . .  50.00 
Ophon ·r Tractor Feed . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.00 

t 986tC Master . . . • . . • . 59.95 Intel MCS 60 Manual. . . . : 7.95 
NSC TIL Data . • • • • • . . . . .  3.95 Intel MCS 40 Manual. . . . 4.95 
NSC Linear . . . . . . . . . . . . . . .  4.95 AMD 6060A Manual . . . . . 5.95 
NSC Linear App Note3 II . 3.95 AMO SchOIIky Databook . 4.95 
NSC CMOS . . . . . . . . . . . . .  3.95 AMI MOS/LSt Data . . . . . . .  3.95 
NSC Memory. . . . • . . . .  3.95 Gl MOS/LS1 Oata . . • . . . • . 4.95 
Intel Databook . . . . . . . . . . . 7.50 Harris Analog Dalabook . .  4.95 
Intel MCS 65 Manual . . . .  7.50 Tl linear Control Data . . • . 3.95 
SALE • OSBORNE BOOKS • SALE 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST liT FAIR PRI 

1 .  Proven Quality Factory tested products only. 
2. Guaranteed Satisfaction 
3.  Over $ 1 ,000,000.00 Inventory 

1 980 CATALOG NOW AVAILABLE. 
Send $2.00 for your copy o f  t h e  most complete catalog o f  computer products. 
A must for the serious computer user. 

MICROPROCESSORS 
Z600 t t 6 bot to 8Mb . . . . . . 5t 89.00 
Z6002 t6 bot to 64K . . . . . . .  149.00 z ao . . .. . .  . . . . . . . . . . . . . . .  1o.1s 
Z80A . . . . . . . . . . . . . . . . . . . . . . t 4.50 
F·8(3850) . . . . . . . . . . . . . . . . . . .  16.95 
2650 . . . . . .  .. . . . . . . . . . . . .  t8.95 
CO t 802 . .. . . . . . . . . . . . . . .  t 3.95 
8060A . . . .  . . .  . . . . . . . . . . . . . . . 8.50 
8080A·4MHz . . . . . . . . . . . . . . . t 9.95 
SAL£ 0085 . .  • . . . . . . . 19.95 
8008-t . t 4 9 5  
290t . . . . . .  . . . . . . . . 9.90 
290tA . . . . . . . . . . . . . . . . . . . . . . .  14.95 
2903 •1-bot Supersliee. 29.95 
TMS 9900Jl . . . . . . . . . . . . . . . 49.95 
CPt 600 . . . . . . . . . . . . . . . . . . . . . 39.95 
6502 . . . .  . . . . . . . . . .  t t.50 
6502A . . . . . . . . . . . . . . . . . . . . . . .  t 6.95 
IM6100. .  . .  . . . . . . . . . . . .  29.95 
6800. . . . . . . . . . .  . . . . . . .  1 1 .75 
68008 2.0 MHl . . . . . . . . . . . . . .  1 9.95. 
6802P . .  .. . . . . . . . . . . . .  1 7.95 
8035 . . . .  .. . . . . . . . . .  1 9.95 
8755 . . . . . . . . . . . . . . . . . . .  49.95 
8748 . .  . .  . . . . . .  69.95 
6809 . . . . . . . . . . . . . . . . . . . . . . 6<1.95 
8086 . .  . .  . . . . . . . . . .  69.95 

ADVANCED SUPPORT 
AM95 I t Arilh, Processor . . .  1 75.00 
95t2 Arith Processor . . • . . . . .  1 75.00 
95t3 Univ. Timing . . . . . . . . . . . . 79.95 
AM9517 DMA Controller . . . . •  1 6.95 
AM95t9 Un•versal lnterrupl . . .  t 8.95 

Z·80 SUPPORT CHIPS 
ZSD-PIO 2.5 MHz . . . . . . .  8.7 5  
Z80A·PID 4.0 M H Z  • . . . . . .  t 2.95 
Z80-GTC 2.5 MHz . . . . . . . .  8.75 
Z80A·CTC 4.0 MHz . . . . . . .  1 2.95 
Z80·DMA 2.5 MHz . . . . . . .  29.95 
Z80A·DMA 4.0 MHz . .  . 36.95 
Z80·SIO/O 2.5 MHt . . . . . . .  35.95 · ZSOA·SI0/0 4.0 MHZ . . . . . . .  39.40 
ZSQ-SI0/1 2.5 MHz . . . . . . .  35.95 
ZBOA·SIO/t 4.0 MHz . .  .. 39.40 
ZBO-SI0/2 2.5 MHz . • . . . . .  35.95 
ZSO·SI0/2 4.0 MHZ . . . . . . 39.40 

8080/8085 SUPPORT 
8 1 55/8t56 1/0 . . . . . . . . . . . . .  24.95 
8755 1/0 woth Eorom . . . • • . 64.95 
8202 Oyn. Ram ConL . . . . • . .  34.95 
8205/74S 138 DecOder . . .  3.95 
82 1 2 8 brt l/o . . . . . . . . . . . . . . 2.75 
821·1 PriQfity lnl. . . . . . . . . . . . . . 5.25 
82t6 Bus Drrver . . . . . . . . . . . .  2.75 
8224 Clock Gen . . . . . . . . . . . . . .  2.95 
8224·4 (4MHz) . . . . . . . . . . . . . . .  9.75 
8226 Bvs Driver . . . . . . 3.95 
8T26 Bus Driver . . . . . . . . . . . 2.95 
8228 Svs. Control. . 5.50 
8238 Sys. Cont. . . . . . . . . . . . . .  5.50 
825t Prog. l/0 . . . . . . . . . . . . . . . .  6.95 
8253 1nl. Trmer . . . . . . . . . . . . . . t 6.95 
8255 Prog. l/0 . . . . . . . . . . . . . . . .  6.50 
8257 Prog. DMA . . . . . . . . . . . .  1 6.95 
8259 Prou. lrtl. . . . . . . . . . . . . . .  1 7.95 
8275 CRT Controller . . . . . . .  59.95 
8279 Prog. Keyboard . . . . . . . .  1 8.95 

6800 SUPPORT CHIPS 
- 6810 1 26 x 8 Ram. . . .  . . .  4.75 

6820 PIA. . . . .  . .  . . . . . . . . . . .  5.95 
6821 PIA . . . .  : . . . . . . . . . . . . . . .  6.50 
6628 Priority lnl. . . . . . . . .  . .. 9.95 
6834·1 51 2 x 8 Eprom . . . . . .  16.95 
6845/HD46505 CRT Coni . . . 39.95 
6847 Color CRT . . . . . . . . . .  49.95 
6850 ACIA . . . . .  . . . . . .  . . . .  5.95 
6852 Serral Adapter . . . .  5.95 
6860 Modem . . . . . . . . . . . . .  10.95 
6862 Modulator . . . . . . • . t t .95 
6871A l.OMHz OSC . . . . . . . .  25.95 
6875 . . . . . . . . . . . . . . . .  . .  . . .  8.25 
6880 Bus Driver .. . . . 2.95 
MC66466 . . . . . . . . . . . . . . . . . .  t 9.95 
68047 . .  . . . . . . .  24.95 

1 802 SUPPORT CHIPS 
t621 SCO 2K RAM . . . . . . . . . . 25.00 
1822 SCD 256 x 4 RAM . . . . .  t 6.95 
t824 CD 32 x 8 RAM . . .  . .  9.95 
t852 CD 8 bi1 1Jo . . . . . . . . . . . t 0.95 
t854 Uart . . . . . .. . . . . . . . . . .  10.95 
t856CD 110 . . . . . . . . . . . . . .  8.95 
t857 CO I/0 . . . . . . . . . . . . . . . . .  8.95 
1 861 . .. . . . . . . .  1 2.95 

6502 SUPPORT CHIPS 
6520PIA. . . .  . .. . . .  7.50 
6522 Mult .. . . . . . . . . . . . . . . . . . .  t 1 .95 
6530-Q02.003.004,005 . . • . . .  2 1 .95 
6532 . . . . . . . . . . . . . . . . . . . . . . . . . t 9 95 
655t . . . . . . . . . . . . . . . . . . . . . . . .  19.95 

PROMS 
2708 450 ns. . . . . .. 8.25 
270tl·6650 ns . . 7.50 
1702A . .  .. . . . . . 4.95 
2732 . . . . . . . . . . . . . . . . . . . .  74.95 
27t 6·5V . . . . . . . . . . . . . . . . . . .  29.95 
27t 6·5V. 12V .. 29.95 
2758·5V . . . . . . . .  29.95 
520JAQ . . . . . . . . . . . . . . . . . . 1 3 9 5  
5204AO . . . . . . . . . . . . . . . . . . . .  t 4.95 
IM 5610 . . . . . . . . . . .  3.90 
SALE 8223 32 x 8  . . . . . . . . . . .  2.95 
82S t t 5 5 1 2  x 8 (TSJ . . . . . .  t 6.95 
82St2332 x 8  . . . . . . . . . . . . . . .  4.90 
82S126 256 x 4  . . . . . . . . . . . . 4.90 
82St29 256 t 4 (TSJ . . . . . . . . 4.90 
825130 5 t 2  K 4 (0C) . .  . . •. 6.50 
82S23 . . .  . . . . . . . . . . . . .  6.95 
8251 31 . . 14.95 
82St37 . . . . . . . . . . . . . . . . . . . . t 4.95 NOTE: WE PROGRAM PROMS 
CHARACTER GEN. .

25 1 3-()()1 (SV)Upper . . 9.50 
25t3-{)()5 (5V)Lower . . . . . .  1 0.95 
2 5 13·ADM3 (5V) Lower . . . . .  14.95 
MCM657t 1 1.75 
MCM65 7 t A  . . . . . . . . . . . . . 1 1.75 
MCM6574 .. .. .. 1 4.50 
MCM6575 . .. . . . . . .  1 4.50 

UARTS/BAUD RATE 
TR t 602 B I5V 12VI 3 95 
AY51 0 t 3 (5V. l �VI 4 9 5  
AY5 1 0 1 �AJ 1 61 2 15· 1·1VI 6 95 
AY5 t0 t 5A/1 663 15Vt 6 9 5  
TI.IS bO t t i5V 12V) �� 
IM6402 7.95 
IM6403 8.95 
:!350 USRT 9 95 
t6 7 t 6 Astros 24 95 
SALE TRI472B . . . . . . . . . .  101.115 
t.1C 1 -1o� 1 1  1 1 .95 
-1702 1 4 95 
\'/D t9ol l 9 9 5  
COM 50t 6 t 6.95 
KEYBOARD ENCODERS 

STATIC RAMS 
1·24 tOO 

21L02 450ns. 1.30 1 .25 99 
2 t l02 250ns. \.59 1.55 1 . 1 5  
2 1 t l  3 7 5  3 6 5  3.55 
2 1 1 2·1 2.95 2.85 2.65 
21 01 -t 2.90 2.70 2.55 
2 1 t 4l·250ns. l4045) 8.95 7.50 6.50 
2 1 1 4l-450ns. (4045) 5 50 5.25 4.75 
4044 250 ns. 8.95 7 50 6 90 4044 450ns. 595 5.95 4.7 5  
EMI.I4200A 9 75 8.75 7.95 
EMM4402 7 9 5  7.25 6.25 
74589 2.95 2.50 2.25 
5 t 0 1 C·E 7.95 7.95 7.25 
AM09 t40/4 1  t 0.95 1 0.25 9.25 
AMD9t30/31 t 2.95 t t.95 t 0 2 5  
1 1 0 t  1.95 1.75 1.25 
P2 t 25/9J.>25 (45ns.) 995 8.35 8 2 5  
6508 t K x'hCMOS 7.95 7.95 7.25 
651 8 t K • t CMOS 7.95 7.95 7.25 
74St8964 bot Ram 3.95 3.25 2.50 
2147 lowPower4KStahc 19.95 t 8.95 t 6.95 

DYNAMIC RAMS 
4t6/4 1 t 6 t 6K t 1 6  Prn) . . . . . . . . . . . . . . . . . . . 8.75 
Set ol8 4 t 6"!> . . . . . .. .. 54 95 
4 t 1 5 8K 11 6 Pon) . . . . . . . .  . .  . .  6.95 
4050 4 K x  I ( t 8  Pin) . .  . 4 95 
4060 4 K x  \ !22 Prn) . .  .. . . . . . . . . . . 4.95 

. 4096 4 K x  1 ( 1 6  PrnJ . . . . . . . . . . . . . . . . . . . . . 3.95 
2104 4K x t  ( 1 6  Pin) . . . . . . . . . . . . . . . . . . . . ·1.75 
4027 4K � t 116 PirtJ . . . . . . . . . . . . . . . . . . .  4.95 

�;��: : : : . : i :�; 64K !��L · : . : !·�; 
5270 . . . . . .  4.95 RAMS 6605 . . . .  7.95 

���g-_-_-_-_- i;.�; $175.00 ��: · - - · i _�g 
SOCKETS 

W1re Wra p 3 levcl 
Lo·ProSoldertall Tlo o d  a " 32 " 

" " 36 59 
•6 .20 .38 62 
" " 59 8'' 
20 " .69 .99 
22 ,, .79 " 0  "" 24 38 85 t .20 
28 o\3 1 . 1 0  "' 
3 6  .58 1.25 • 69 

FLOPPY DISK 1/0 
\ 7 7 1 -Q1 8""& Mtnolloppy . .  2-1.95 
u Pd3 7 2 Ne<: floppy . . . . 4995 
1781 Dual Floppy . . . . . . . . .  29.95 
t 7 9 t -Q I  Dual Floppy. . 36.95 
uPd 765 Fioppy .. . . . .  49.95 
A/D CONVERTERS 

8700 8 bot Binary . . .  t3.50 
8701 1 0 M  Brnary. 2200 
6703 8 bot TS . . . . . . .  . t 3 5 0  
9400 Volt to Freq Conv. . . . . 7 2 5  
8750 3'h Dog•t BCD. . .. 13.95 
t408l6 6 tlot . .  . . 3.95 
1408L8 8 bol . . . . . 5.95 
DACOI D to A . 5.95 
DAC08 . .  • . . . . . 9.95 

TV CHIPS/SOUND 
AY385DO- t 6 Games 8/W . . . 4.95 
A�"385 1 5  Color Converter . .  2.95 
AY38603· 1 Roadrace Game . .  8.95 
AY38605-t Warlare Garne . . . CALL 
AY:J8606·1 Wopeout Game . . . , 9.50 
AY38607·1 Shootong Gallery . .  895 
AY389 1 0  Sound Generator . . .  t 2.95 
SN7�77 Tl Sound Generator . 3 95 
I.-IM5320/2 1 lV Synch Gen . . . 9.95 
Mt.\5369 Prescaler . . . . . . . . . . 3.95 
LM1689 RF MOdulator . . . _ . . . . 3 95 
MM57100NSC ColorTV . . 695 
MM57t04 Ctock Gen . . . . . . 3.75 
RF Modulator w/Audoo . . . . 6.95 
M&R Modulator . . 29.95 

WAVEFORM GEN. 
8038 Fuoc:t•on Gnn .. . . . . . . . . . 3.95 
MC4024VCO . • . . . . . . 2 95 
LM566VCO . . . . . . . . . . . . . . . .  1.95 
XR2206 Functoon Generator . . .  5.25 

SHIFT REGISTERS 
MM500H Dual25 . . . . • . . . • . .  50 
MM5056N Dual �56 . . .. . .. . . .  2 9 5  
MM5060N Dual 1 26 . . . • . 2.95 
25tOA Dual \ 00  . .  1 .95 
2647 0uad80 4.95 
3341 Dual SO . . . 4.95 
335t 40 K 9 FIFCI . . . . . . . . .  17.95 
3357 Ouad60 . . . . .  . . . .  6.95 
9403 t 6 x 4  FIFO . . . . . . . . . . .  24.95 
9408 1 0  Bot SeQutJnce• . . . •  9 95 

CTS DIPSWITCHES ' 0 60 1 .40 "' 

:=Z�E�R�O:=ili;iN;iiS:;iEiR;;;T�IO�N�F�O�R�C�E#==: g��g�:� i :�; g��g�:� i ·�; 
CTS206·5 1 .75 CTS206·9 1 .95 
CTS206·6 1.75 CTS206·10 1 .95 t 6 Pm S5.50 24 P•n 57.50 40Pon 5 t 0 25 

LED READOUTS P'N11o. � t.llr lllwlftlu OL71).1 JOO ROO Coorn Ca� OL707 JOO ROO Cc:mn � 
FP-10357 J57 ilea C<mn Ca�OJe 
FUOSOt 500 Reo Conn� Cal1l00e !+l) 
FN!r.i03i500) 500 Red CI)To"ll Cal1lOOe 
FN05011510) 500 Reo COOVl! Arule 
fN0508 SOO Rro CI)To"ll � !+t) 

"" 
" 
" 
" 
99 " " 99 

CONNECTORS (GOLD) 
D825P iRS2321 . 3 2 5  
DB25S Female 3 75 
Hood . . . . .  . . . . .  . .. t 2-5 
Set w/Hood. S.1le S 1".50 
22/oi•: \'1('/,", Sfl. KH,\ 2 9 5  
43/86 WN'-1. SIT, I .lOT . . . . . . .  6.50 
'::A1/1 00 S-100 Connector w/w 4.95 
50/100 5-100 Connecto• 5/1. .  3.95 

���� : �� = �= :!� .--------, 
FN0803f800J 800 Re!:l Cr.n-.n CathCUe 
FN080718t0J 600 Pe:3 Caron Anc:de 
HP5082·7340 Ei00 Pe:3 4 • 7 1'-e•>Oetorrul HP5082-7JOO 600 Red 4 • 7 �1 0qt AHO 
11P5Cl62·77Jt .300 Red CO'T'II\ AAoOe TILJOS � Red Array 5 • 1 
TILJOII 210 Reo N�!!nencat OIS(IIay 
TILJ09 210 Red N�Otsptay 
TltJ\t 270 Red 4 •1 Hb�eom.;l 
MAAZA 320 ROO Allay MANtOA 270 ROO Altlla Nr.m!nc 
XAN3061 300 Red Coorn Arlee Rl.l�l OP 
XAN3062 300 ROO CO'T'II\ AtloJe Le� OP 
XAN3063 300 Red Ove�iow. Ct\ Le!l UP 
XMl3064 300 ROO Ca-mr Calfla.ERI.llltOP 
XAN3051 JOO Grren Co-mr � ArJhiDP 
AAil30�2 300 GIMI CO'T'II\ AAo0e leTt DP 
KAU3053 300 Green IMr1low CA. L�� OP 
XA/(1054 JOO Gnw Cr.n-.n CatrWe, llqli OP 
XAU308t 300 Yetlow CO'I'f1l Arll:lle. II;VII DP 
XAN3082 300 Yetl::lw Cmn� AnOOe. �tOP 
XAN3083 300 Yet'cw Overllow CA.Leii OP 
XAN3084 300 YeHow Conm CalhcX!e. Roght OP 

IC SPECIAL PURCHASE 

"' 
' "  

"" 
"" 

" 
'" 

109� 
'" 

t095 
"' 
895 
115 "' "' 1 75 
' " 
"' 
"' 
"' 
"" 
"" 
"" 
"" 

LF 1 3508 JFET Analog Multo 8 bot 8 95 
!CM 7045 Prccos•on SlopW<�tch 23 95 
ICM 7205 CMOS LED StopwatchfTomer t 9  95 
ICM 7207 Oscollaror Controller 7.50 
ICM 7208 Seven Decade Counler 1 8  95 
ICM 7209 Clock Generator . . . 6.95 
I C L 7 t 0 7  3'1• Oogot AID tlEOJ 1 4 9� 
MCI 4433P 31'> D.go! AJD Convener 13 �� 
ICL 82t t Voltage Reteren�e t 95 
LM 390N Battery Op Aud.a Amn 3/1 00 
LM t 800N Pll FM S!e• ero 3/t 00 
LM t820N AM Radoo . 3/t 00 
LM t850N G•oond F<lult iC 3/t 00 
LM 2900N Ouad Amnhtoe• 21 1  00 
LM 290t N (HMI Oua(J CorYOJ>arator 211 00 
LM 29t7N Freq to Voi! Conv 2/1 99 
AY-3·3550 4�. d•r_r•l OMM 24 95 
A'l'-5·3507 401.\Hz DVM 9 95 
MEM 4963 M :Jslel Smo�e Oe!e<:IO • 1t 95 
27508 32 • 8 Prom ti M  56001 2 95 
G t i 5M 6 channe! Moslet • t o\9 
ULN 2003A 7 Channel D"ve• 99 
21 01 Al·4 . . . . . . . . . . . . . . . . . . . . . . . .  t .95 
MCM t 4505 64 h•l Statoc Ram 6 95 
7520/25 . .  50 LM 377 t 25 
t 48811 �89 . 211 99 LM 387 t 25 
MK'::A)t4 Calc 311 99 LM 3302 J/1 99 
74$89 3/1 99 U,\ 4558 31199 
78H05K 6 95 R C � t36 2/t 99 
LM323K 4 95 RC -1 t 3 1  2/t 99 
MC t J72 . .. 8 9 5  COM 5027 3995 
Mt.\5298·41\/B . . 2.95 COM 5037 49 95 

VERBATIM 
DISKETTES 

100% CERTIFIED ERROR·FREE! 

fVPf_ DESCRIPIIOt� S25·Cit SOli Sectoreil !A� BO rt:: 
51:•· 10 tO II!Jie I'JtO ��S Ap(Jie �!l S2S t6 I fo "'of,t I'J<O ��C:t()t\OIIS 

P�ICf !I[)) \0 
S? I ��. 

?7�5 ll t5 • 10 l. II TH�K OOU!LE oE•trn - ��-tu Sla!O �· . W/�UI AEIMFQU(IIfNI ���G 
S7l Ot Soll �� lRS SO tt( S3??S 
517· 10 tQ Hole H.1r� llS ,.._'!'>'e ftC 37)� )7/· lf> t6 Hole •l�ta /.I(!�S 1? {� 
• 10 TRACKS. DOUIL( SIO(Q. OOU!H DUSIT"I � · ,  SSO·Qt SO U  S«loted SA ��0 MPI �1 S3 'l � O 
550· 1 0 tO I!� H�tO e�St l'l�tiGCO 39 �0 5�· 1 6 16 �<�J�e H�·o r.tcro• JQ� 

• I" IDO"o C(RTifiEO OIHEifES 
msoo ot Scu s"G·� t�M. 1140 sn:.o F 0800 32 1:' �lard Srf"IJit ()en,.rr St>u� 3J �0 
•oao;>-Ot SO!: DOu!Jie Dell!>•l� 3."�0 l4 80 
rDB�0-01 5oft Ooo..or� So.lc<J Oouble 0tnsot·1 3i40 4980 

VOLUME DEALER PRICING AVAILABLE 

WE ALSO STOCK DYSAN·CALL 

NAKED PC 
Z·80 CPU U!hac.1 ) ::.34 95 
8060A CPU . . . . 3-1 95 
8K Statrc RAM !Logos) . 2-1.95 
t6K Statrc RAM l21 t4l 29.95 
32K Statrc RAM !2t t 4l 29.95 
8K Eprom l2708) 24.95 
1702 Eprom Boord . 30 ()(' 
2708/2716 Enrorn 1111\aeal 3495 
2708/27 1 6 Eprom [Wf.ICI 3000 
Reall•me Ctock 34 95 
ACPProto &l t3M Conn.f 27 95 
Vector 8800 Proto . . . . . 22.20 
Vector 8803 It slot MB. 29 9� 
.-;CP E�tendcr w/Conn t 8.95 
V>deo 1nterla�e ISSM) 3t 95 
Parallel tntertacefSStAI 31.95 
13 Slot MotnerBoord (Wt.IC) 32.95 
9SiotMomerBoard(\'<MC) . 2995 
8S+ot l.lo:herre•oandatlle) 3495 
Proc·Tech ·&Ire Boords . . .  CALL 
WMC Floppy PCB . . .  . 34 95 

COMPUTER SPECIALS 
DISCOUNTS! UST SALE 
Apole ll Ptus w/1 6K t t 95. 990 
PET 200 1 · t 6 N  995 895 
E•odySorcerer wt t6K t099. 
Cromemco Sys I l l  6990 .6290 
Hor•zon 1 w/32K CAll 
Pascai M>eroCngme t995.1 595 
IPS1 1 62 0 Diilblo RO 3295 2695 
AnMc� DP 8000 995 875 
Centronres M•cro S-1 59::. 525 
Soroc tO t20 995 795 
Teletype Model 43 1349. t t 50 
HoPiot Plotter 1 085. 899 
HtPIOI Dogolole• 795. 735 
lntcrlube lt 895. 784 
Atao800 999 750 
A:a�<400 50:9 449 
71 99/4 1 t 50. 1 025 
Leede• t 2"" Monrtor t49 t39 
Centronrcs 737 995 a99. 
Trencom T-100 375. 349 
Trencom T-200 595. 525 
Sanyo 9" Monotor 220 t69 
Sanyo t5" Mono101 295 249 
Mot 22 MH1 Mon:tor 296 2 t 9  

FREE CASSETTE 
wo!h purchas.e ol Atarr 800 or Alii" 
400. rece""e any avaolabte Pro· 
gramma c.1ssene wo•th S. t 9 9 5  

SOCKET SPECIALS 
14 Pon w/w·2l S 35 
18 Prn w/w·2L 55 

20 Pon ·N/w·2L 75 
40 Ptn w/w·2L t -15 
t 8 Pon $1! t5 
22 Pons/1 . . .  . . . .1 5 
Caii!OI v�ume or•C•flQ 

cORMS: USC Check. M/C. VISA. 
AMEX. GEl o• COO. COD reQuucs 
25"o depesot Cha•ge Ordcrs ple;�s.e 
rnclude e>po•atoon e\ate. Fore'\)rtpay 
U.S. Fund�. Order hy phone-. matl o• 
TWX MINIMUM $10 00. Piea�c on· 
cludemagazoneossucandphoncno 
SHIPPING U S A  a�d S2 00 lor tu�t 
2 lbs For Surlace add JOt lor add•· 
hcmal tbs. Fa• a•r add 70C tor add•· 
I>Onat ros FOR EIGN Ada IO"o Shop-

lo COD"s S1 85 e.ua 
tor tyoos Some 
" sale. We re-
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The Supermarket for TRS-80* 
Add -on Components (and other computers. too) 

In stock now. Immediate de iver 
The VISTA V-80 
Disk Drive System 

The VISTA V-80 Expansion Module 

0 23%more storage cnn•r'lr'IT\/ 
than TRS-80 

• 120 day warranty 
• 40 track patch at NO 

CHARGE 

The VISTA Model I I  
• Provides one. two or 

three drives. 
• Adds up to 1 .5 mil lion 

bytes of on-line storage. 
• 1 20 day warranty 
• Does everything Radio 

Shack's expansion 
system wi l l  do . . .  for less! 

$1000.00 Single drive 

Single drive system . . . . . .  $ 395.00 
Two drive system . . . . . . . .  $ 770.00 
Four drive system . . . . . . . .  $ 1450.00 
Two drive cable . . . . . . . . .  $ 29.95 
Four drive cable . . . . . . . .  $ 39.95 

Expansion System 

• Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 

Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

Includes all hardware $239.00 ���are. 

The TRS-80 Printers 
Centronics 730 . . . $945.00 
7 x 7  dot matrix-
80 column 

Anadex 
DP8000 . . .  $895.00 
9x7 dot matrix-
80 column 

VISTA 
Printer . . .  $745.00 
5x 7 dot matrix-
80 column 

.r 

$1550.00 Two drive Expansion System $2100.00 Three drive Expansion System $ 525.00 Additional drives alone 
Cables . . . . . . . . . . . . . . . . . . . . .  $27.50 each 

Other Products Add On Drives 
MPI B51 40 Track, Double 1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 38.95 Density-204K . . . . . . . . . . . . . . . . . . . . . . .  $275.00 
MPI B52 Dual Head, Double 2. 16K RPM upgrade kits. guaranteed for 1 20 days. 

PRIME PRODUCT . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 74.50 Density-408K . . . . . . . . . . . . . . . . . . . . . . .  $ 375.00 
3. NEW! DOS + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 110.00 Siemens FDD1 00-5 40 Track Double 
4. LNW expansion bare board . . . . . . . . . . . . . . . . .  $ 66.95 Density 204K . . . . . . . . . . . . . . . . . . . . . . .  $275.00 

Siemens FDD100-5 Flippy, 5. H.C. Pennington book. TRS-80 Disk 
and Other Mysteries . . . . . . . . . . . . . . . . . . . . . . . $ 18.95 records both sides . . . . . . . . . . . . . . . . . .  $290.00 

6. DDT Disco-Tech disk drive timer . . . . . . . . . . . . . .  $ 19.95 Siemens FDD1 00-8 8" Single 
7. Cryptext (An Encryption Module) . . . . . . . . . . . . . . . .  $299.00 Sided Drive . . . . . . . . . . . . . . . . . . . . . . . .  $448.00 

The VISTA V-200 for Exid'fl>-...,,__,..._.:....-�--, 
• Completely packaged system, tested and ready to plug in, includes: 1. 

power supply, two 40 track drives, case, controller, all cabling and 
total CPM documentation. 

• Storage capacity from 400K to 1 . 2  meg. ·� • System software-VISTA CP/M Disk Operating System and BASIC-E Compiler :� 
recorded on 5-1 /4" diskettes. ,! 

Price: Starting as low as $1199.00 I I 
CAL L  TO L L- F R E E  800-854-801 7  

·ms-ao is a registered trademark of Radio Shack. 

The Vista Computer Company 1 40 1  Borch ard S t reet • Santa A n a .  C a l i fo r n i a  92705 • 7 1 4/953-0523 
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TERMINAL 

DATA 

CORPORATION 

MODEL 1 200 RS·232 DATA SPLITTER 
available in kit form 

Model 1 200K gives the terminal or micro
processor user a second interface for a printer, 
plotter. cassette or tape drive. It operates at any 
speed & isolates the two output devices from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 

The kit consists of 3 RS-232 connectors, 
printed circuit board, all necessary components, 
enclosure, mounting hardware & assembly in
structions $67.00 

write or call 
TERMINAL DATA CORP. 

1 1 878 Coakley Cir. 
Rockville, MD 20852 

1301 )  881 ·7655 

Circle 266 on inquiry card. 

= D i s ket t e s = 
8 inc h · s o ft!hard s e c t or : 

Sngl side · sngl dens $ 2.9 5 
Sngl side · dble dens $ 3 . 5 5  
Sngl side · r e ve r s b l  $ 4.55  
Dble side · sngl den s  $ 4.55  
Dble side - dble den s $ 4 .90 
5 inch · s oft/hard s e c t o r : 

Sngl side · 40 Trk $ 2.75  
Dble side · 4 0  Trk $ 4,05 
Sngl side · 77 Trk $ 4. 3 5  

Vis a / Ms t. Chg!COD - call [206]488·4552 
HA R R £ X  C O R P O RA TION 

Media S a le s  D i v i s i o n  

P . O. B O X 2 4 9  
Ke n m o r e , Wa s h .  9 8 0 2 8  

Circle 269 on inquiry card. 

SINGLE BOARD COMPUTER $99.50' 

with 6800 MPU, 6850 serial 1/0, 2 6820 
parallel 1/0 (32 1ines), 512 RAM, socket for 
2708, 2716, EROM. Interface modules for 
industrial control, data acquisition, Jab 
instrumentation, on 44 pin 4l>''x6'h'' PCB's. 
RAM, ROM, CMOS RAM/battery, AID, D/A, 
Driver/Sensor, Serial 1/0, Parallel 1/0, 
Counter/Timer. IEEE 488 GPIB, floppy 
controller. 

"OEM (500 piece) price 

iii \\' I N 'I 'Im lcorp. 
1801 South Street 
Lal•yette,IN 47904 
Phone (317) 742-8428 

Circle 272 on inquiry card. _: 

BK BYTE STATIC RAM MODULE FOR THE 6800: COMPATIBLE 
WITH THE MOTOROLA EXORciser· BUS AND 0·2 KIT . 
TWO SEPARATE 4k ADDRESSES: EACH MAY BE USED AS RAM 
OR TREATED AS ROM. 

SWITCHES SET ADDRESSES AND CONTROL RAMIROM OPTION. 
All IC's ARE SOCKETED: EACH IC  HAS A BYPASS CAPACITOR. 

ACCESS TIME: 450 NSEC. 
OIMENSIONS: HEIGHT 8.4251N. WIOTH 9.750 IN . THICKNESS 
.062 IN. 
SIGNALS: RJW, VMA OR VUA !JUMPER!. V2 
STATIC RAM: LOW POWER 2 1 02AN 4L OR EQUIVALENT. 
THE Ali688K COMES ASSEMBLED ANO TESTED WITH A ONE 
YEAR WARRANTY. 
PRICE 1 2 5 0  

APPLIED LOGIC,  I N C  
P.O . BOX 3 2 8  

JAMAICA, N E W  YO RK 1 1 4 1 5  
1 2 1 2 1 4 59 ·4064  

· EXOHcrser i s  a trademark o f  Motorola. Inc. 

Circle 267 on inqu iry card. 

PAS CAL 
For programmers learning or desir
ing to learn PASCAL for the APPLE 
c omputer. 

LEARN BY 
EXAMPLE 

Three pra c tical·use ful PASCAL pro· 
grams (Text & Code) are now 
available on minidis k for only 
$ 55.00. Filecreate, fileupda te , and 
files earc h  will help you produce in 
just a very short time . Order today 
from: 

Personal Programs By Victor 
P.O. Box 60034 

S unnyvale, CA 94086 

{CA Residenls add S3.57 Tax} 
CUS1DM PROGRAMS UPON 

REQUEST 

Circle 270 on inquiry card. 

SA VE 
15-5()96 

Of' HKR I)ISI\ SI'A CI� 
H UFF  n PUFF 

• Bit compress your f i les with 
savings up to 5 0 % 

• Cut your TP c onnect t ime by up 
to 50 % 

• Z-80 code compatible with 
C P/M and C R O M E M C O  CDOS 

• Free  3 0  day money back  
guarantee 

HUFF n PUFF i s  avai lable on 8 "  
d iskette , s ingle o r  double density 
for $ 7  5 .  
!Ca l ifornia residents add 6 %  safes 
tax)  

J and S SOI<'fWARE 
24116 TORRFJO:\ I'LACE 

CARLSBAD CA. 'J21lllN 

Circle 273 on inquiry card. 

S- 1 00 A/D 

• S- 1 00 Bus Compatib le  A / D  
Converter 

• 1 2  Bit Accuracy 
• 1 6  C ha n nel A n alog I nput 
• Programmable Ga in  Ampl if ier  

with Sample-and-Hold 
• H igh Qual ity Commercial/  

I n dustriaf Construction 
2 and 4 Chan nel ,  1 2  Bit D /A 
Boards also ava i lable.  

CALIFORNIA DATA 
CORPORATION 
34 75 Old Conejo Rood, Suite CJ 0 
Newbury Park, California 9/320 
{805} 4 98 · 3651 

Circle 268 on i nqu iry card. 

80X24 VIDEOTERM™ 
7X9 MATRIX DISPLAY FOR 

lOWER CASE Wi DESCENDERS APPLE II® 

80 columns by 24 lines with easy to read 7x9 dot matrix, 
upper and lower case with descenders using shift lock 
feature • l K  firmware incorporates PASCAL and BASIC 
protocalls so user i s  not required to enter machine 
language programs or change PASCALS. Misc. info. or 
Galaxy files • Compatible with all  APPLE II peripherals 
so user won' t need new software patches for tuture 
software products • Crystal controlled dot clock for 
excellent character stability • VlDEOTERM is the same 
size as t_he Apple language card and power consump
tion is held to a minimum through the use of CMOS and 
lower power devices • Character set can be user de· 
finable u p  to a maximum of 128 symbols of 8x16 dot 
matrix font • Display control character mode and four 
standard display formats controlled by escape sequen· 
ces • Built  in l ight pen capability • Inverse display 
mode • 50!60 HZ operation • Sockets on ai i iC's. 

PRICE:Withoutgraphic EPROMS345 �-
OPTIONS: Graphics EPROM line dwg.S25 u� ... _4 _ 

VIDEO SWITCH PLATE, Inserts � ......:.....__. 
In case slot to choose between 
���LUE��; 

S
��d VJDEOTEAM 512 =m [X] 

VIDEX 3060 N.W. Thistle Pl. Corvallis, OR 97330 Phone (503) 758-0521 

Circle 271 on inqu i ry card. 

GET Paid!.t fo.r using_ your computer � 
F U N ! Eas'l �� 

RUSH C OUPON FOR l'iiriJ 
g FRE E  FACTS V Gp.'CJ'·'sPARE T IME r�m 

Send today Ia - DAR-B9 �-
31 tO Fulton Ave, Sacramento CA 95821 

Circle 274 on inqu i ry card. 



H9 OWNERS! 
Upgrade your video terminal with one 

of these long overdue kits: 

GRAFIX - Graphical display capa

bilities assembled and tested $69.95. 

Kit $ 59.95. 

CURSOR CONTROL - A total of 

8 functions assembled and tested 

$34.95. Kit $ 29.95. 

FLICKER FREE - 4800 baud 

operation assembled and tested 

$79.95. Kit $69.95. 

All have a full 6 month warranty. 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 N.E. 30th Avenue 
Vancouver, WA 98665 

Circle 276 on i nqu i ry card. 

1 2" BLACK & WHITE 
LOW COST VIDEO 
TERMINAL 
$ 1 39.00 LIST 
Add $5 for shipping and handling 
Texas residents add 5% sales tax. 

• Ideal for home, personal 11nd business systems; 
surveillance monitors • 12" diagonal video monitor • Com
posite video input • Compatible with many computer 
systems • Solid-state circuitry for a stable E:. sharp pic
ture • Video bandwidth- 12 MHz :t 3 DB • Input im· 
pedance-75 Ohms • Resolution-650 lines Minimum IN 
Central 80'7o of CRT; 550 Lines Minimum beyond centrlll 80% 
of CRT refEIA RS-375 • Dimensions- 1 1 .375" high: 16.250" 
wide; 1 1 .250'' deep (exclude video input con· 
nectar) • Weight-6.5 KG ( \ 4.3 1bs) net 

Use Master Cl"large/Visa or send money order. 

Micro Products Unlimited 
P.O. Box 1525. Arlington. TX 76010 

8 1 71461·8043 
Dealer inquiries welcome 

Circle 279 on inquiry card. 

YOUR HEADQUARTERS FOR db is 
.II IIIErmRI 

SALES • SERVICE • SUPPORT 
THE D E S T  N E W  YORK A R E A  P R I C E S  

O N  A L L  O H I O  S C I E NT I F I C  COMPUTERS 

- LOCAL U S E R S  GROUP -

B U S I N E S S  AND P E R SONAL S Y S T E M S  

PROFESS I ONAL BUS I N E S S  SOFTWARE ' 
Accounts Rece I vab Je Accounts Payab J e  

Who l esa l e  I n dustry D i str i b u t i on 
Grants Account i n g  System 

Payrol I 

ALSO AVA I LABLE' 
*Eaton LRC 7000+ P l a i n  Paper P r i nter • . .  $356. 
*Oki data f.1 i cro l i ne 80 Pri nter-

upper/ l ower case, graph i cs ,  any paper, 
software se l ectab l e  p r i nt s i ze . • . • . . • •  827 . 

*Haze l t i ne 1 420 Te rm i na l  . • . • • • . • • • . • . • . .  948. 

MASTERCHARGE & V I S A  WELCOME 

Designers & Bui lders of Information Systems. Inc. 

One Mayfair Road � Eastchester, New York 10707 

(914)779- 5292 (21 2 )  933-4170 

Circle 282 on inquiry card. 

5·1 00 VOICE 

The ARTICU LATOR board allows 
you t o  reco rd , s t o r e ,  a n d  
playback any vocabulary o n  your 
8 · 1 00 computer. Input speech is 
d i g i t ized by the ARTICU LATOR 
and sent to the computer via an 
o n-board port for storage at 1 K 
to 2K bytes/sec. This data is then 
sent back from the computer to 
the ARTICU LATOR for very h i g h  
quality playback. On-board VOX 
switc h i n g  m i n i m izes memory 
storage requ i rements. 

PRICE - $31 9 A&T 
AVAILABLE NOW 

Qui ntrex, Inc . ,  9 1 85 Bond 
Shawnee Mission,  Ks. 662 1 5  
(91 3) 888-3353 

Circle 277 on inquiry card. 

( .APPLE ) 
SU P E R  SALE 

1 6K Apple I I  $995 00 or Apple  II P l us • 
Apple  D i s k  I I  
w I contro l l er 

Apple  Soft or 
$529 . 95 

I nteger Cards $1 59 . 95 
Pascal Lang uage Card $459.95 
1 0  Megabyte D isk  
for  Apple  
DC Hayes Modems 
G rap h ics Tab l et 

$4695 . 00 
$339 . 95 
$695 . 00 

l.JCfnM cr:JmPUTER STORE 
P . O . B O X  1000 D E S T I N  F L  3 2 5 4 1  

A C R O S S  F R O M  R A M A D A  I N N  
904 · 8 3 7 · 2022 

Cred it  Cards Accepted 

C i rc le 280 on inquiry ca,rd. 

Now on Disk 

Learn FORTH 
FORTH is a structured high level language that dramatically 
cuts progmm development time. You can expand the 
FORTH language by defining new operations and data types. 
FORTH programs arc compiled to reduce memory space and 
speed execution. 

tinyFORTH is a complete version of the powerful FORTH 
language tailored to the TRS-80. Tht! disk tinyFORTH sys
tem is a stand-alone operating system with FORTH. a text 
editor. an assembler. and graphics. 

Learn FORTH on your own computer. The tinyFORTH 
user's manual contains hundreds of examples to teach you 
FORTH in a hands-on style. 

tinyFORTH for 16k level II TRS-80: 
Disk version and full documentation . . . . . .  $49.95 
Casscne version and full documentation . . . . . .  S29.95 
Documentation only (disk version) . . . .  $ 1 4.95 

All orders arc fully guaranteed. Add $1 .50 for posmgc and 
handling. Order with check. money order. Visa, or Master
charge. 

Write for a FREE booklet describing FORTH. 

The Software Farm 
Box 2304 Dept. A31 Reston, VA 22090 

Circle 283 on inquiry card. 

I 

BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQU I PM ENT AND SOFT
WA R E  (pre·owned and new) among 
20,000 readers nationwide i n  BIG 
(1 1 x1 4") pages. Classified ads are 
only 1 0' per word and are indexed for 
easy and fast location. Subscript ion: 
$ 1 0  a year/ 1 2  issues. Money back 
guarantee. 

COmPUT2R SHOP;::::J2R 
P.O. Box F·1 4  

Titusvi l le ,  F L  32780 
(305) 269·321 1  

MasterCharge or VISA orders only, 
Call TOLL FREE 800-327-9920 

C i rcle 278 on inquiry card. 

FOR SALE: 

Unused Polymorphic 
System 8813 with 32K Ram 
Memory with floppy disk 
drives, printer interface and 
Abern-Sopher Multiwriter 
III .  System has Canadian 
import tax paid. Offers for 
complete system to: 

Bishop Management, 
#8-825 McBride Blvd . ,  
New Westminster, B. C . ,  
Canada, V 3 L  5B5. 
(604) 525-8 148. 

Circle 281 on inquiry card. 

micro· madness 

The Perfect Gift 
for every 

Computer 'Hut' 
Ao Anllol micto·eompt.ttel chip E-olorg�d 6000% tobE-<omE-

o tO" x 14'", 25�·Pil.>(eJ!�owhl.ul&. 5end �10.00ppd. to: 

Eubanks Engineering 

P.O. Dox 127 Val.,ncia, Po. 16059 

Circle 284 on inquiry card. 



8080A CAPACITORS 
.1 @ 1 2 VOLTS 

CERAMIC computer 
products, inc. 

1 1 542-1 KNOTT ST. 
GARDEN GROVE, 

CA 92641 
(800) 854-641 1 
(71 4) 891 -2663 

CERA M I C  

$250 ea. 1 1  c ea. 
1 00/$1 0.00 

ATARI  
MODEL #800 

• New 1 6K Version 
• Computer Console 
• Basic Language Program Manual 
• Guide to Basic Program Cassette 
• Power Supply 
• TV Switch Box 

(CALL FOR BEST PRICE) 

ALSO AVA I LABLE 
ATARI 4 1 0  RECORDER 

ssooo 

APPLE I I  
DISK DRIVE INTERFACE 
• SA400 , Cabinet,  

Power S upply & Cable sagsoo 
*WITH OPTIONAL 
INTERFACE CARD 

$495°0 
M I C ROBYTE 

TE LOBO I NT' L S PECIAL of the M ONTH 

21 1 4  L-3 
• I EEE/S- 1 00 
• 4K Bank Addressable 

to any 4K Slot with in  
a 64K Boundary 

• O n-board 8-Bit 
Output Port 

• No DMA Restrictions 

Sh ugart 8" 
Single-Sided/ 
Double Density 

Floppy Disk 
Drive, Cabi net & 

Power Su pply 
(1 ) Drive Installed 

LO-POWER/200NS 
1 · 1 6  • • • • • • . • • • • • • • • • . • • • • • •  $4.25 

1 7-49 • • • • • . . . . • • • . • • • • • • • • • •  $4.00 

50-99 . . . . .  - • • • • • .  - • • • • • • •  - - - $3.75 
1 00 up . . . . . . . . . . . . . . . . . . . . . . $3.50 

I 
• Assembled & Tested S77500 M O D EL #1 00-80 
• 4MHz Operation (2) Drives Installed 1 2" V I D EO M O N ITOR 

80 C H ARACTER/24 L I N ES $1 250°0 

41 1 6's·200NS 
A D D-ON M EM O RY FOR: 

APPLE, TRS-80, H EATH ,  Ex i d y, 
Sd.  Expandora m ,  etc.  

8 tor s45°0 
or 

1 6 tor $85°0 
VERBATIAM 

51f4 "  
SOFT -SECTOR 

DISKETTS 
S2860 

BOX OF (1 0) 

S AN YO 
B & W  

2708's 
(450NS.) 

S750 ea. 
or 

MON ITORS 271 6's 9" MODEL 

$1 75°0 
_ .... 
ANACOM G EN ERAL 

MODEL · 1 50 PRI NTER 
• 9 x 9 Matrix 
• I m pact Dot 
• 1 50 CPS .  
• 10  CP I  
• 1 36 Col umns 
• 94 ASC I I  C haracter 

M ICRO BYTE 
64K DYNAMIC 
RAM BOARD 

• 6 or 8 Li nes p e r  I nch 
• Pin Feed & Dual 

Tractor Drive 
• RS-232 or 

Paral le l  I nterface 

CALL FOR PRICE 

STATIC & DYNAMIC 
RAM CH IPS 

21 04's 
• 64K X 8 Bits or 32K  X 16 Bits (4K) DYNAMICS 
• S-1  00 Compatible 
• Memory Mapped $200 ea. 
• Hidden Refresh 
• Assembled & Tested 5257·3L 

s5gooo ea. (���:::�c 
_.__ 

Q U M E  DATATRAK • 8 
·• Dou ble Sided/Sg l . or Dbl . Density 
• 1 54 Tracks $1 7500 

5-Volt Only (450NS . ) 

1 6  K STATIC $1 8°0 ea. 
RAM BOARD 1 5" M O D EL MFG. - HITACHI 

• 1 . 2 M egabytes/Disk IBM Format 
• 3 M S .  Access Time Track to Track 

$2 
A LSO A VAILABLE 

• S-1 00 Compatible 5000 INTEL'S $21_ .OO • 4K Bank Add ressable 1----------'----r------
AVAILABLE 

$52500 ea. FROM STOCK 

• Extended Memory REGU LATO 
Management 1---------"----'� 7 4LS240 . . .  51 .50 

• No DMA Restrictions 320T·5 • • • • • • • • • •  90 74LS241 . . .  s1 .40 
• Assembled & Tested 320T-1 2  . . . . . . . . •  80 74LS244 s1 50 • 4 M H z  Operation 340T-5 . . . . . . . . . •  75 · · · · 

� I I I 

ORDERING INFO 

Name,  Address ,  Phone 
Ship by: U PS or Mai l  

Shipping Charges,  Add 
$2.00 u p  to (5)  lbs.  

Circle 285 on inqu i ry card. 

340T-1 2 • • • • • • • • •  65 
78H05 • • • • • • • •  5.25 

TERMS 
We Accept Cash , 

Check,  Money Order 
Visa & M aster Charg� . 
C . O . D . ' s  on Approval . 

( U . S .  funds Only) 
Tax: 6% Calif .  Res . 

I M SAI CO N N .  
1 00 PIN GOLD 
SOLDERTAI L 

$250 ea. 
or 

1 0 for $230 ea. 

C E N T RO N I CS 
MODEL #737 

• 80 CPS Proportional Spaced 
• Dot Matrix (7 x 9) or (7 x 8) 
• 96 Character ASCI I  
• Parallel I nterface 

sa2soo 
_ _... __ _ 
" CAT" ACO USTIC 

M O D EM 

$1 7995 with cables 

"NEW" D-CAT M O D EM 
(Direct Connect) $1 89.95 

BYTE September 1980 357 



ROCKWELL AIM 65 USERS 

The MDA-65 from Thorson Engineering 
will: 

Program both 2716 and 2532 type 
EPROMS. These devices will plug 
directly into the AIM ROM sockets 
providing up to 12 K bytes of non
volatile program memory. 

Cause your AIM 65 to operate as a 
full duplex 2400 baud terminal. 

Allow rapid downloading of object 
files from another computer or 
cassette tape to any RAM address. 

The programmer circuit card, software 
in EPROM, and program listing all for 
only $135.00 check or money order. 
Washington residents add 5.3% sales 
tax. 

Thorson Engineering Company 
6225 76th St SE 

Snohomish, Wa 98290 
(206) 334-4214 

Circle 286 on inquiry card. 

6809 PASCAL 

6809 Native code compiler generates 
romable, position independent output 
that runs faster than P-Code implementa
tions. Extensions include string and hex 
data types, case "otherwise" clause and 
Pascal interface to assembly language. 
Write for complete specifications. 

Compiler package includes compiler, 
relocating assembler, linking loader, 
runtime package, interactive symbolic 
debugger and user manual. We ship on 
8" softsector FLEX or MDOS diskettes. 

Pricing: Compiler Package . . . . . . . . . . $200.00 
for source of runtime add $ 50.00 
user manual separately $ 20.00 

Terms: Check, money order, or COD. 
CA residents add sales tax. 
Add 3% (domestic) or 5% 
(foreign) for shipping and 
handling. ' 

FLEX is a trademark of TSC 
MDOS is a trademark of Motorola 

OmegaSoft 
P.O. BOX 70265 

Sunnyvale CA 94086 

Circle 289 on inquiry card. 

,...... QUARTZ C R YSTALS _,. 
.3218-8 
.5390·8 
1.000-A 
1 .8432-A 
1.8437-B 
2.000-A 
2.0071-A 
2.4576-A 
2.500-A 
2.6657-8 
2.!1950-8 
3.000-A 
3.067-B 
J.ZtMJ.B 
3.2768-A 
3.500-B 
3.579-B 
4.!))1).8 
4.194J-B 
4.3426·8 
4.4803·8 
4.6103·8 
4.6503·8 
4.8303·8 
4.9152·8 
5.000·8 
5.0088-B 
5.1203·8 
5.1850·8 
5.1856·8 

51428·8 
5.610.8 
5.114J.8 
5.955·8 
5.!182·8 
6.000·8 
6. 144·8 
6.151J30.8 
6.29780·8 
6.400·8 
6.5536·8 
6.72530·8 
6.7584D·8 
6.00113·8 
7.lD6J·8 
7.0336·8 
7.0!116·8 
7.1836·8 
7.2586·8 
8.000·8 
8.0556·8 
8.1416·8 
8.1818·8 U10J.B 
8.4998·8 
8.5766-8 
8.6056·8 
8.960!·8 
8.9900·8 
9.47268·8 

9.9336·8 l0.110l·8 362886-8 42.8518·8 46.8128·8 
9.!18408·8 ro.4!188·8 36.3636·8 42..8768-8 47.3768·8 
9.98960·8 22.1184·8 37.9628·8 42.92511·8 47..8838·8 
IOlXII·8 22.62511·8 38.3768-B 42.9628·8 48.IXIJ·B 
1 02458·8 26.3556·8 38.444a.B 43Jl008·8 48.3006·8 
10.4968·8 26.50)6..8 38.6258-8 43.D378·8 48.6668·8 
10.7155·8 26.6706·8 38.92511·8 43.0748·8 48.7006·8 
10..8255·8 27lXII·B 39.3128·8 43.1858·8 48.8768·8 
10..8386·8 27.Dill6·B J!l51J38.8 431$11·8 49.1006·8 
1 1.1360·8 27.6506·8 39.6668·8 43.33311·8 49.73311·8 
1 1.155·8 28.4006·8 39.7538·8 43.371)8.8 49.8128·8 
1 1.21116-8 28.6276·8 39.8768·8 43.4078-B 502505·8 
1 1.2890·8 28.7538-8 39..9628-8 43.4378·8 51 D556-B 
1 1 .4176·8 29.8758·8 40.4448·8 43.4448·8 51.3128·8 
1 1.6566·8 29.9378-8 405928·8 435558·8 51.7178-8 
1 1.681 6-8 30.D648·8 40.8128·8 43.62'98·8 51.8506·8 
1 2.440·8 30.31ll6·B 40.8336·8 43.6668·8 52.8128·8 
14.3182-8 30.6258·8 40.87fl8-8 43.7718·8 56.1506·8 
14.4ll8·8 30.8768·8 40.!888·8 43.8128·8 60.6006·8 

:�::&�a �: :i�:: !�::::: !�!��:: =:;::: 1 
15.5006-8 31 .!1008·8 41.1666·8 43.8888·8 70.4006·8 
16.000-8 32.000·8 41.3768·8 43.9258·8 75lXII5·8 
16.3848·8 33.2006·8 41.9378·8 44.0008·8 90.8338·8 
112248·8 33.6258·8 42.1l008·8 44.11378·8 999668·8 
172422·8 34.5558·8 42.5836·8 44.3768·8 100.6668·8 
1 8.000·8 34.7538·8 42.6268·8 44.1778·8 101.4668·8 
18.4320·8 34.9776-8 42.7006·8 45.1256-8 103.0668·8 
19.4fil0·8 35.9256·8 42.1538·8 46..3006·8 103.4668·8 
19.7fl08·8 36.000·8 42.8148·8 46.7006·8 104.9918·8 

All "A" - SZ.99 All "8" - SI.99 100R MORE·OEOUCT5'o 

ADO 5 1 .00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 

F R E E  OSCILLATOR SCHEMATICS 
WITH ANY OROER 

QUALITY C O M PUTER PARTS 
P.O. BOX 743 I CHATSWORTH. CA 9 1 3 1 1 

Circle 292 on inquiry card. 

S U RP L U S  E L E C T R O N I C S  

ASCI I  ASCI I  

IBM SELECTRIC ® 
BASED 1/0 TERMINAL 

WITH ASCI I  CONVERSION 
I NSTALLED $645.00 

• Tape Drives • Cable 
• Cassette Drives • Wire 

Power Supplies 1 2V 1 5A, 1 2V 2 5 A ,  

5 V 3 5 A  Others, • D isplays 
• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items 
Send lor free calalog 
WORLDWIDE ELECT, INC. 

1 3 0  Northeastern Blvd. 

Nashua, NH 03062 

Phone orders accepted using 

VISA or MC 

Call Toll Free 1 -800·2 5 8· 1 03 6  
IN NH 603-889-7661 

Circle 290 on inquiry card. 

MX-8 RELAY MODULES 
FOR LOW COST 

INSTRUMENTATION AND 
AUTOMATIC TEST 

• 8 BIT MICROPROCESSER 1/0 PORT CONTROL. • MATRIX MODE - LATCHES ANY OR ALL RELAYS. 
• MULTIPLEXER MODE - LATCHES ONLY ONE 

RELAY. 
• CLEAR MODE - OPENS ALL RELAYS. EXPANSION UP TO 8 MODULES WITH • PREWIREO CARD CAGE. 
• 8 BIT 1/0 INTERFACE MODULE. 
• IEEE 488 BUS I NTERFACE MODULE. 

Catalogs and delailed applicalions bulletins from 

A I E C SvsTEMs 
Box 1 28, Mandan. N.Y. 14506 71 6-924-3822 

Circle 293 on · inquiry card. 

PET 
• mUSIC 

BOARD 
A t  l a s t !  A mu s i c  maker for your PET. Our 
system con s i s t s  of a sma l l c i r cu i t  board 
which p l ug s  i n t o  your PET ' s  user port and 
connects e i ther to a speaker or your h i -f i  
sys tem (cab l e  i nc l uded ) . Our software (on 
cassette) l e t s  you ente r ,  save, and 
p l ayback mus i c  in u p  to four voi ces , each 
w i t h  i t s own tone co l ou r .  A l so i nc luded are 
several samp l e  p i eces to g e t  you star ted . 
When order i ng ,  p l ease spec i f y  S k ,  1 6k, or 
32k PET vers i o n .  
$lj9 w i thout a m p  ( p l ugs i n to your ste reo) 
$51, w i t h amp (connec t s  to a speaker) 
P l ease use cer t i f i ed cheque or money order . 

E l ec t ro n i c  Mus i c  Systems 
45 l i v i ngston Rd . S u i te 501 
West Hi 1 1 ,  Onta r i o ,  Canada 
HIE 1 K8 

\': PH i s  a trademark of Coovnodore B . H .  

Circle 288 on  inquiry card. 

OSI'ers ! 
OSI DIDN'T FILL YO U IN . . .  

WE WILL. . .  With the 

Complete, 

New OS-6SD 

V3. 2  
Disassembly 
Manual.  

• 60 pages of listings 
• Includes full cross-reference 

listing 

Order today. Send check for 

$24.95 to Software Consultants, 

7053 Rose Trail, Memphis, Tenn. 

3 8 1 34. 90 1 -377-3503. Postpaid. 

Allow 2-3 weeks. 

Circle 291 on inquiry card. 

6 80 00 \.. � 
Wil l  this be the dominant 
CPU board of the 80's? 
The 68000 is coming soon 
on the IEEE 5- 1 00 bus with 
on-board Z -80 emulation 
and many otheradvonced 
features. 

For more information 
write: 

VANDATA 
1 7541 Stone Ave. N .  
Seattle, WA 981 JJ 

'- Or cal l :  (206) 542-8.370 � 

Circle 294 on inquiry card. 



P.O .  Box 4430X 
Santa Clara, CA 95054 

Will  calls: 2322 Walsh Ave. 
(408) 988-1640 

INTEGRATED CIRCUITS 

Same day shipment. First line parts only . Factory tested . 
Guaranteed money back. Quality tc·s and other compo
nents at factory prices. 

74oont ""'" 
H02N 
7404N 
7409N 
14TON 
7414N 
7420N 
7422N 
7430N 
7442N 
7445N 
7447N 
7448N 
7450N 
7474N 
7475N 
748SN 
7489N 
7490N 
7492N 
7493N 
749SN 
74HJON 
74107N 
74121N 
74123N 
7 4125�l 
H145N 
74150N 
74151N 
H154N 
74157N 
7416\N 
H162N 
74163N 
74\HN 
7417$1-1 
74190N 
74192N 
74193N 
74221N 
74Z98N 
i'43ti5N 
H306N 
74367N 
HLSOO TTL 
74LSOON 
74LS02N 7JLSQJ11 
74LS05N 
74LSOBN 
HLSHIN 
74LS13N 
74LS14N 
74LS20N 
74l522N 
74L52BN 
74LS30N 
74t533N 
74LSJ8N 
74LS74N 
74LS7511 
74LS90N 
74LS93N 
7Jl595N 
74LS107N 
74LS112N 
HLS113N 
74LS132N 
74LS136N 
74LS151N 
74LS15SN 
74LS157N 
74l5162N 
74LS163N 
HL5174N 
74LS190N 
HLS221N 
74LS25BN 
74LSJ67N 

LMJ23K·S 5 95 C04026 
,19 UAJ20K·12 1 .50 CD4027 "ro lM31011.-IS 1 .50 C04028 
.25 LM320H 1 35 C04029 
23 LMJ20J.8 1 35 C04030 

.20 lM320T·1 2  1 35 C04035 
70 LM3201·15 1.35 C04040 
20 LMJ24N 1 40 C04rJ..:2 
39 LMJJ9N 1 00 C04043 
20 LMJ40K·S 1.35 C04044 
58 LM340K·8 1.35 C04046 

.74 LM340K-1 2 1 35 C04049 
58 LM340K-15 1 35 C04050 

. 77 LMJ40K·24 US C04051 
20 LM340f.5 1.25 C04060 

.35 LM340J.8 1.25 C04066 
49 LM3401· 12 I 25 CD4068 
88 LM340T· 15 1.25 CD4069 

1 85 LM34DT·I B 1.25 C04070 
43 LMJ40T-24 1 25 C04071 
43 LMJ50 7 50 CD4072 
43 tM377 3 50 CD4073 
69 LM379 5 00 C04075 

1 20 LMJSON 1 00 C04076 
35 tMJ81 1 60 C04078 
34 LM382 1 60 C0408! 

.59 LM703H .65 COJ082 AS LM709H 28 C04115 

.77 LM723HIN .SO C0JJ90 
1.20 LM733N 85 C04507 

59 LM741CH 35 C0450B 
2 00 LM741N .38 C04510 

59 LM7J7HIN .75 COJS\1 
87 LMHI!N .35 CD4515 I 25 UA13{)3N 1 75 COJ516 
87 LM\304 1 . 1 0  C04SI B 96 LM1J{l5 1.27 C04520 

.95 LM\307 2.00 C04527 
1 . 15  LM1310 2.75 C04521! 

.87 LM1451! 47 C04553 

.85 LM1812 7.50 COJS!Xi 
2 75 LM1889 3.00 CD4583 
1.65 LM21 1 1  I 75 C04585 

.89 LM2902 2.25 CD40192 
.89 LM3900N .60 7JCOO 
.89 LMJ905 1 75 1JC()4 

LM3909N .95 74C10 
MCU58V .50 HC\4 

35 N�550N 1 .00 7JC20 
.35 NESS5V .39 7JC30 
.55 NE556A .85 74C48 
40 NE565A 1.00 74C74 

.45 NE566V 1.50 74C76 
45 NES57V 1 .00 74C90 

.55 NE5708 4 75 74C9J 
1.25 78L05 .60 74(154 
.45 78lOB 60 74C160 
45 7BM05 85 74CI75 

.45 75108 1.75 74C192 
JS 75491CN .SO 74C221 .n 75492CN .55 74C905 

.75 75494CN .89 74C906 
1.25 74C914 
1 00 74C922 
1.00 A lo O CONVERTfR 74C923 
1.00 80388 4.50 74C925 
1 . 10  8700CJ 1 3.95 74C926 

.65 87!l1CN 22.00 74C927 

.65 8750CJ 13.95 

.45 L0\30 9 95 

.89 9400CJV/F 7 .40 

.65 ICL7103 9 .50 
1 10 ICL7107 U.25 
1 1 0  
1 . 10 CMOS 
1 .65 CD4000 
1 .65 C041)QI 
2.00 C04002 
1 .25 C04006 
2.50 C04007 
1 .60 C04008 
1 .65 C04009 

C0401 0 

INTERFACE 
8095 "'" 
8097 
8098 

UNEAR COJ(Ill 

8T09 
25 BTIO 

.35 8T13 

.35 8T20 
1 . 10  8T23 
.35 6T24 
28 8T25 
.45 I!T26 JS 8T28 
35 8197 

.28 8T98 CA3045 90 C04012 
CA3046 1 10 C04013 
CA3081 1 .80 CDJ0\4 

" 
1.25 

2.50 
66 
85 

> 35 
45 

> 35 
1 .35 

85 
85 
.85 

1.67 
45 
49 

113 
1.42 

-" 
.40 
.40 
.50 
45 
45 

� 1 1 5  200ns 7.95 CONNECTORS 
at41 16 200ns 49.00 30pin edge 2.50 
25138 6.30 �� pin edae 2.75 
MM5262 .40 100 pin edge 4.50 
MM5280 3.00 100 pin ed!le WW 5.25 

�Ji���3 H� Solde�
C

T�n°i��
T

�rotlle 
?QJ\10-4 5 00 PIN \ UP PIN lUP 
PS101L a·95 8 . 1s 22 .30 
4200A 9·95 14 . 14 24 .35 
82525 2:90 16 . 16  28 .42 
91L02A 1 .50 18 .27 36 sa 
H00\65·5 6.95 20 .29 40 .57 
MM57100 4.50 2 1t>"el \4 plnww lO 
G1AY3S500·1 9. 95 WIRE WRAP LEVEL J MCM66751A 9.95 PIN PIN 9368 3 50 14 . 32 24 .86 4 100 10.00 16 .33 28 1.00 416 Hi OO 18 .57 40 1 23 

45 CLOCKS CRYSTALS 
45 MM53 t l 5.50 I M Hl 4.50 

1 .65 MM5312 3.90 2 MHt 4.50 
.40 Ml.\5314 3.90 4 MHt 4.25 
.35 MM5369 2. 1 0  5 MHZ 4.25 
.35 MMS841 1 4  45 10 MHz 4.25 
.47 MM5865 7 .95 18 MHZ 3 90 

5 50 CT70\0 8.95 20 MHz 3 90 
1.00 CT7015 8 95 32MHz 3 90 
4 25 Mt.I5375AA/N 3:90 32768 Hz 4 00 
1 .02 MM53751.GIN 4.90 1 .8432 MHt 4 50 

. 94 7205 16.50 3.5795 Mliz 1 20 
2 52 7:?07 7 50 2.0100 MHz 1 95 I 10 7208 1 5.95 2.09i152 MHz 4 50 
1 02 7209 4.95 2.4576 MHr �.50 
1 02 OS0026CN 3.75 J 2768 1.1Hz 4 50 
1 51 OS0056CN 3.75 5.0688 MHZ 4.50 

79 MM5310! 2.50 5. 185 MHI � 50 
g� MICROPROCESSOR �:���� ��� �-� 
2.35 6502 1 0.95 1�.31818 MHr 4.25 
1 . 10 6504 9.95 18 432 MHr 4.50 
3.00 6522 9.95 22. 1 1 M  MHz � 50 
�� r�� 1�:�� KEYBOARD ENCODfRS 

,-�; ���g i:!� :����� slH� 
2 �� �nA 

��:�� n69��
00 1 �:� 

85 ZBO 9.95 74C923 5.50 
1.75 ZBOA 1 1 .95 H00165·5 6.95 
1.75 8212 2.90 A¥5·9400 Hl.50 
1 .75 8214 3.95 
3.00 8216 2.90 
2.00 8224 3.45 
1 .35 1!228 4.95 
2.25 8251 6.95 
2.50 6253 15.00 
6.00 8255 5.75 

.75 8257 TCI.95 
1 .95 1!259 1 4.95 
S.OO 1802CP plas. 13.95 
6 00 18020P plas 1 7.95 
7 .50 1861P 1 1 .50 
6.95 COP1

.802C0 28.95 
6. 95 gg�l�g�o ��:�� 

0 Connet1oi"I RS232 OB25P 3.62 
08255 5.20 
Cover 1 .67 
OE9S 1 .95 
OAISP 2. \0 
OA15S 3. 10 
Complete Set 9.50 
H1ckok 31'J DiglllfD mul· 
llme1er 74.95 
S!opwa1th Kl! 2&.95 
Au1o Cioc- KII 11.95 
Olgltai ClockKII 14.95 

KEYBO"ROS 
56 key A5CIIkeynoardkrt 
Fully assemOie d  
53 key ASCII keyboard kr1 

ful�����u�eb�I�SI\C 
Melal Enclosure 

LEOS 

56750 
77 50 
5000 
7000 
14.9� 
2995 

RedT019 I S  
Green. Yellow T018 20 
Jumbo Red .20 
Green. Oran�e. Yellow Jumbo .25 
Cllpll!e LEO Mounllng Cllpl 8/S1 25 
(specrfy red. ambcr. green, yellow. �lear) 

CONTINENTAL SPECI"LTIES in llotk 
Cornplele lineolbreadboard tesl eQ\Jip. 
MAX-100 8 dlgl\ freq. Clr. S\28.95 
OK WIREWRAP700LSin llock 
Por1able Mulllmeler S18.00 
Cornplete l ineoiAP Products ln stock 

SPECI"l PAOOUCTS 
MM5865 SlopwJ!c� Trme1 

with 10 llQ. spec 9 00 
PC board 7.50 
Swllchu Mom Pus�button 27 

3 pos slide 25 
Encoder H00165·5 6 95 
Para1ranlci 100A Loglc 

Analyzer H25.0D 
Model 10 Trigger 

hpanderKrt 
Mo�el 150 Bus GrabberK1t 
C1oct CIIendilf MI1 2.5 MHZ Frequency 

Counler KII 30 
C����:;

e
K��

ency 

TRAHSFOAMEIIS 

S229 00 
S369 00 

S23.95 
S37.50 
SH.75 

6V J00 ma 3 l5 
12 Vol! 300ma uans1ormer 1 25 
12 6VCT 600ma 3 75 
12V250ma wall plug 2.95 
12V CT 250 mil wall plug 3.50 
24VCT 400 rna 3 95 
10V 1 2  amp wall plug 4 85 
12V 6 amp 1 2 95 
12V500 rna wall plug 4.75 
12V I amp wall plug 6.50 
11)/1 S VAC B.'16 VA wallplug 9 7) 

DISPlAY LEOS 
MAN\ CA 270 2.90 
MANJ CC 125 .39 
MAN72J74 CNCA 300 1 .00 
OL704 CC 300 1.25 
OL707/DL707R CA .300 1.00 
OL7271728 CA/CC .500 1 .90 
OL7471750 CNCC .500 1 . 95 DL750 CC .600 1 .95 
FN0359 CC 357 70 
fN0500/507 CCJCA 500 \.JS 
FN05031510 CCICA .SOO .90 I! m::m' l� ;J�\Wi!·::1" ill � !J!:�],!!t.WCA B<JO : ij 

1.25 OG10 Fiuor�ten1 1.75 
4.51) PROM RESISTORS \'o wall 5"'• tO dig1! diSplay 1.25 

R CA Cosmac 1 8 0 2  Super Elf Com puter $1 06.95 
Compare features before you decide to  buy  any plus load, reset, run, waif, input, memory pro-
other computer. There is no other computer on teet, monitor select and single step. Large, on 
the market today that has all the desirable bene- board displays provide output and optional high 
fits ofthe SuperEffforso fittle money. The Super and low address. There is a 44 pin standard 
Elf is a small single board computer that does connector slot for PC cards and a 50 pin connec-
many big things. It is an excellent computer for tor slot for the Ouest Super Expansion Board. 
training and for learning programming with its Power supply and sockets for all fC's are in-
machine language and yet it is easily expanded eluded in the price plus a detailed 1 27 pg. instruc-
with additional memory, Full Basic, ASCII lion manual which now includes over 40 pgs. of 
Keyboards, video character generation, etc. software info. including a series of lessons to 
Before you buy another small computer. see if it help get you started and a music program and 
includes the following features: ROM monitor; graphics target game. Many schools and univer-
State and Mode displays; Single step; Optional sities are using the Super Elf as a course of study. 
address displays; Power Supply; Audio Amplifier OEM's use it for training and R&D. 
and Speaker; Fully socketed for afi iC's; Real cost Remember. other computers only offer Super Elf 
of in warranty repairs; Full documentation. features at additional cost or not at aft. Compare 
The Super Ell includes a ROM monitor for pro- before you buy. Super Ell Kit $106.95, High 
gram loading, editing and execution with SINGLE address option $8.95, Low address option 
STEP for program debugging which is not in- $9.95. Custom Cabinet with drilled and labelled 
eluded in others at the same price. With SINGLE plexigfass front panel $24.95. Ail metal Expan-
STEP you can see the microprocessor chip opera- sion Cabinet. painted and silk screened. with 
ting with the unique Quest address and data bus room for 5 S-100 boards and power supply 
displays before, during and after executing in- $57.00. NiCad Battery Memory Saver Kif $6.95. 
structions. Also. CPU mode and instruction cycle All kits and options also completely assembled 
are decoded and displayed on 8 LED indicators. and tested. 
An RCA 1861 video graphics chip allows you to Questdata , a software publication for 1 802 com-
connect to your own 1V with an inexpensive video puler users is available by subscription for 
modulator to do graphics and games. There is a $12.00 per 12 issues. Single issues $1 .50. Is-
speaker system included for writing your own sues 1 - 12  bound $16.50. 
music or using many music programs already Tiny Basic Cassette $10.00, on ROM $38.00, 
written. The speaker amplifier may also be used original Elf kit board $14.95. 1802 sohware; 
to drive relays for control purposes. Moews Video Graphics $3.50. Games and Music 
A 24 key HEX keyboard includes 16 HEX keys $3.110, Chip 8 Interpreter $5.50. 

Super Expa nsion Board with Cassette Interface $89 .95 
3.00 1702A 4 .95 1 0 per 1ype .03 7520Ciairex pho1ocells 39 �-� n�B upper ea

��7
B
/

5 �� ;:; �g: :��� :�����4�x cc 30 n� This is truly an astounding value! This board has points can be used with the register save feature 
3.so 27167! 18.oo 1000 per type .o1 2  MAfi4S1o cA .1o uo been designed to allow you to decide how you to isolate program bugs quickly, then follow with 
U� �J;7

6
1 �

n
:��e� 1��:� 

3
� g��c�g;�_75 �::����� g� :j� ' :�� want it optioned. The Super Expansion Board single step. If you have the Super Expansion 

�-�� �;� ��:�� �; wan s"'. per type 05 �;:l�!� gg ·t� �-� comes with 4K of low power RAM fully address- Board and Super Monitor the monitor is up and 
1.69 874\A 5o.oo MAr/5710 cA so u� able anywhere in 64K with built-in memory pro- running at the push of a button. 

CA3082 1.90 C04015 
CA3089 2 95 COJ016 
LM301ANIAH .35 C04017 
LM305H 87 C04018 

100 
55 

105 ·" 
45 

:;:�.8 ��:�� T
e

���!le�09�irm
1�14s.oo 

MA:16740 cc ·60 us teet and a casseHe interface. Provisions have Other on board options include Parallel Input r;grrMOR�:ir�:�\��3 SH� n:::� 9:.nm:::·: .::,:, 0oo:,l,:, ::�� ����d ����� :j�� �!�tfy����o ������d�����a
s
b��e� and Output Ports with lull handshake. They 

�:���--�t i · ."" �:��a� J
8:'5

5
o -· s\o.oo 102PJ lrmtormer �:�� alongside the Super EH. The board includes slots 

allow easy connection of an ASCII keyboard to the 
LM307N 35 C04019 
LM308N 1 00 CD4020 
Ll.\309!< 1 .50 CD�021 L M J I IH/N .90 (0�022 
LM31nll{ 3.75 C04023 
LM318 1.35 CQJ024 

' "  
1.35 
1 . 10  

28 
75 

"""" 1 1 input port. RS 232 and 20 rna Current loop for 
��g���� u� �:��m N� BSR Controller $39.95 

rans or mer 2"25 for up to 6K of EPROM (2708, 2758. 271 6 or Tl teletype or other device are on board and if you 
�;:�:� �-� ��;5W t�� �:�=�u�:_��;�s��r�::"c;:n,;:. 2716) and is fully socketed. EPROM can be used need more memory there are two S-100 slots for 

LM320!<·5 UO C04025 .28 �::1t ��� �:�� 8223 2.90 rrunt< tor roor SSR Sat!""'� tor I&OZ uur for the monitor and Tiny Basic or other purposes. static RAM or video boards. Also a 1 K Super l�•••••••••••••••••••••••••••••••t A IK Super ROM Monitor $19.95 is available as Monitor version 2 with video driver for full capa-
an on board option in 2708 EPROM which has bility display with Tiny Basic and a video interface 

PROM Eraser Ni Cad Battery Fixer/Charger K i t  been preprogrammed with a program loader-/ board. Parallel I/O Ports $9.85, RS 232 $4.50, 
assembled. 25 PROM capacity $37.50 Opens shorted cells that won't hold a charge editor and error checking mufti file cassette m 20 rna 1/F $1.95, S-100 $4.50. A 50 pin 

and then charges them up, all in one kit w/full read/write sottware. (refocatable cassette file) connector set with ribbon cable is available at (with timer $69.50). 6 PROM capacity OSHA! 
UL version $69.50 (with timer $94.50). 

Z80 Microcomputer 
16  bit 1/0, 2 MHz clock, 2K RAM, ROM Bread
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-1 00 Computer Boards 
8K Static Godbout Econo I lA Kit 1 45.00 

16K Static Godbout Econo XIV Kit 285.00 
24K Static Godbout Econo VfiA-24 Kit 435.00 
32K Static Godbout Econo X-32 Kit 575.00 
16K Dynamic RAM Kit 1 99.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Kit 470.00 
Video interface Kit $135.00 

80 IC Update Master Manual $55.00 
Comp. fC data selector, 2700 pg.  master reference 
guide. Over 51,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 
Modem Kit $60.00 
State of  the  art.  orig . .  answer. No tuning neces
sary. 103 compatible 300 baud. inexpensive 
acoustic coupler plans included. 
LRC 7000+ Printer $389.00 
40/20 column dot matrix impact. std. paper. 
Interface all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 
LAC 7000 printer interlace cable for Super Eft 
with sohware $26.00 

parts and instructions. $7.25 another exclusive from Ouest. ft includes register $15.25 for easy connection between the Super 
save and readout, block move capability and Elf and the Super Expansion Board 

Rockwel l  AIM 65 Computer video graphics driver with blinking cursor. Break p s 1 K' 1 h 1 
. 

( 6502 based single board with full ASCII keyboard ower upp y It or t e comp ete system see 
and 20 column thermal printer. 20 char. alphanu- Multi-volt Power Supply ) .  
meric display, ROM monitor. fully expandable. A n n o u n c i n g Q u est  S u p e r  Basic- SECOND GENERATION 
$375.00. 4K version $450.00. 4K Assembler A new enhanced version of Super Basic now Enhancements include increased speed, built-
$85.00. 8K Basic Interpreter $100.00. available. Ouest was the first company worldwide in provisions for Stringy Floppy, Floppy Disc, 

Special small power supply for AIM65 assem. in to ship a full size Basic for 1802 Systems. A Printer Driver, 1/0, user definable command 
frame $54.00. Complete AIM65 in thin briefcase complete function Super Basic by Ron Cenker library and statement renumbering. 
with power supply $499.00. Molded plastic 1nclud1ng float1ng pomt capab1l1ty w1th SG1ent1f1c Easily adaptable to most 1802 systems. Re-
enclosure to fit both AIM65 and power supply notat1on (number range ± .17E"'). 32 b1t mte9er quires 1 6K RAM minimum for Basic and user 
$47.50. Special Package Price: 4K AIM. 8K Basic. I I  . multi dim arrays. stnng arrays, stnng programs. Source l isting for both Serial and 
power supply, cabinet $599.00 manlplJlatiiOn;, 1/0,  save and toad. baSic, Parallel 1/0 included. 

AfM65/KIMNIM/Super Elf 44 pin expansion and over 
Super Basic on Cassette $40.00. 

board; 3 female and 1 male bus. Board plus 3 ·��::;;;;;;,;;;,:;::.:..:.::::.::.:;::;,;;::..::;;�!:::�:::::.;,_--.r-::,.;,...,.,.....,....,,.......,...--:==:-:--::-:,...-----1 connectors $22.95. in Color Video Kit $69.95 Ell II Adapter Kit $24 .95 
60 Hz Crystal Time Base Ki_t $4 .40 32 x 16  alpha/numerics and graphics: up to  8 Plugs into Elf f t  providing Super Elf 44 and 50 pin 

colors with 6847 chip: lK RAM at EOOO. Plugs plus S-100 bus expansion. (With Super Ex-Converts dig ital clocks from AC line frequency into Super EM 44 pin bus. No high res. graphics. pansion) . High and low address displays, state to crystal time base. Outstanding accuracy. On board RF Modulator Kit 54_95 and mode LED's i $18.00. 
Video Modulator Kit $8.95 1802 16K Oynamic RAM Kit $149.00 Super Color S-1 00 Video Kit  $129.95 Convert 1V set into a high quality monitor w/o Expandable to 32K. Hidden refresh w/clocks up to 4 Expandable to 256 x 1 92 high resolution color affecting usage. Comp. kit wnull instruc. MHz w/no wait states. Addf. 16K RAM $63.00 graphics. 6847 with all display modes computer 
Multi-volt Computer Power Supply Super E lf  44 pin expansion board; 3 female and 1 controlled. Memory mapped. 1 K RAM expanda-
8v 5 amp, ±1 8v .5 amp. 5v 1 .5 amp, -5v male bus. Board plus 3 connectors $22.95 bfe to 6K. S-1 00 bu s 1802, 8080. 8085, Z80etc. 
. 5  amp. 1 2v .5 amp, - 12v option. ±5v. ± 12v Tiny Basic Extended on Cassette $15.00 Editor Assembler $25.00 
are regulated . Basic Kit $29.95. Kit with chassis (added commands include Stringy, Array, Cas- (Requires minimum of 4K for EIA plus user 
and all hardware $43.95. Add $4.00 shipping. Kit sette 110 etc.) source) 
of hardware $14.00. Woodgrain case $10.00. s.100 4-Siot Expansion $ 9.95 1802 Tiny Basic Source listing $19.00 
$1 ·50 shipping. 

Super Monitor Vl.i Source Listing $15.00 Super Monitor V2.0/2.1 Source Listing $20.00 

TERMS: $5.00 min.  order U . S .  Funds. Calif residents add 6% tax. 
$10.00 min. order BankAmericard and Master Charge and COD.  $1 .00 insurance optional. 

FREE: Send for your copy of our NEW 1 980 

Shipping charges will be added on charge cards. 
OUEST CATALOG. Include 48� stamp.  

Circle 295 on inquiry card. BYTE September 1980 359 



CROSS-ASSEMBLERS 
WRITTEN IN ANSI FORTRAN IV 

PACKAGE NO. 
XASMIBOO 
XASM8801 
XASM8805 
XASM8B09 
XASMBOB5 
XASM1B02 
XASM8502 

MACHINE(S) 
MC8800,02,08 

MC8801 
MC8B05 
MC8B09 

8080,8085 
CDP1B02 

8500 FAMILY 

Full instruction sat, all addrauing modes. Free-format input, 
ralocatab� listing and oojoct module, many usar·sa�ctable 
assembly options. 8-character labels, aritllmetic axprusions in 
operands, long error massages, high execution speed. 

Full-capability assemblers run on almost any system supiJOr· 
ting ANSI standard FORTRAN IV, 1 966 or later, at a lraction ol 
the cost of a separate development system. 

FORTRAN SOURCE MEOlA PRICE 

MAGNETIC TAPE PACKAGE . . . . . .  $75.00 
PUNCHED CARD PACKAGE . . . . . .  $ 50.00 
MANUAL/LISTING ALONE . $20.00 

Packages include manualntsting, shipping in U.S.A. For cards, 
specily punch code. For tapa, specify coda, BPI, block siza. 

I DM P.O. Box 1453B 
MiMaapolis, MN 55414 
1812H22·1702 

Circ;� 296 on i nqu i ry card. 

Let The  Purc has ing  Agent buy 
wholesale for you. 

Save up to 50% 
Over 200 computers, CRT ' s  and  
printers p lus  software . Compare :  

Whse. Whse. 
Tl-810 Printer S1 ,383 TVI 912C S 699 
Cromemco Sys-3 64K 5,346 Diablo 1 640 2,627 
Soroc 10·120 680 Alpha Micro 1 0 M eg 1 0 , 1 85 
Qume Sprint 5 2, 285 Zenith Z·89 48K 2,069 
NorthStar Hor2 32K 2 , 1 79 WordStar 250 

THE PURCHASING AGENT 
( 415 )  540-81 19 

Hotel Claremont, Berkeley, CA 94705 

Circle 299 on inquiry card. 

STATIC RAM CH IPS 
FACTORY PRI ME ��.��,;:"q;����7.,�"1""" 
2114L 450 ns . $5.90 200 ns . $6 .90 
4044 450 ns . . $5.90 250 ns . $6.90 

A dd  $5.00 Handling on Orders Under $200.00 

32K STATIC RAM BOARD 
FOR THE SS50 AND SS50C BUS (SWTP etc. ) 
• SSSOC Extended Addressing (can be disabled). 
• 4 separate 8K blocks. 
• Low power 2114L RAMS 
• Socketed for 32K 
• Write Protect 
• Gold Bus Connectors 
1 6K . . . . . . . . . . . . . . . . . . . . . .  $328. 1 2  
24K . . . . . . . . . . . . . . . . . . . . . .  $438. 1 4  
32K . . . . . . . . . . . . . . . . . . . . . .  $548 . 1 5  
��der;{�'i·o�r �J����e��;���sdf��\�ea�� g�� 
w;��i����l �����s ��!� ����te��ARD, and our AC 

GlmiX'nc. � 
1337 W. 37th Place • Chicago, IL 60609 
(312) 927·5510 • TWX 91 0.221-4055 

The Company that delivers. Quality Electrontc products since 1975. 
GIMIXIl and GHOST'!' are Aegis!ered Trademarks of GIMIX INC. 

Circle 302 on i nqu i ry card. 

APPLE I I  PLUS WITH 4BK RAM $ 1 1 90. 
TEXAS INSTRUMENT 9914 COMPUTER $ 9B9. 

TI B10 PRINTER $ 1 590. 
TI B20 PRINTER $ 1 B90. 

CENTRONIC PRI NTERS: 
730· 1 PARALLEL PRINTER $ 699. 
737·1 PARALLEL INTERFACE S B79. 

SPINWRITERS FROM NEC 
5510 RIO SERIAL I N T E R FACE $2499. 
5520 KSR SERIAL WITH KEYBOARD $2790. 
5530 PARALLEL INTERFACE $2499. 

COMPRINT 9 1 2 APPLE. TRS·BO. PET S 559. 
9 1 2  SERIAL S 599. 

PAPER TIGER 440 $ 929. 
440/G S 990. 

BASE·2 BOO S.T. PRINTER S 559. 
COMMODORE BUSINESS MACHINES: 

PET 2001 ·BK COMPUTER $ 695. 
PET 2001·32K $ 1 090. 
PET B032 BO CHAR. SCREEN $ 1 595. 
PET 2022 TRAG. F E E D  PRINTER $ 749. 
PET 2023 FRIC. FEED PRINTER $ 679. 
PET 2040 DUAL FLOPPY DISK DRIVE $ 1 090. 
PET B050 1 MEG STORAGE $ 1 499. 

AT ARI BOO S BB9. 
INTERTEC SUPERBRAI N(32K) $2595. 
NORTH STAR COMPUTERS • HRZ·2·32K·D·ASM $2275. 

H RZ·2·32K·O·ASM $2675. 
DISPLAY TERMINA LS: 

INTERTUBE I I  $ 775. 
HAZELTINE 1 4 1 0  $ 775. 

1420 $ B99. 
1500 $ 999. 

IMMEDIATE DELIVERY FROM STOCK. 

MULTI·BUSINESS COMPUTER SYSTEMS 
28 MARLBOROUGH STREET 

PORTLAND. CONN 06480 ""="' 1203) 342 2747 -

Circle 2(\7 on inquiry card. 

DISK DRIVE/CRT 
SALE 
Shugart 
SA80 1 R  

for 
RS MOD. II 

Only 
5468 

Hazeltine 1000 (unused) . . 5299 
Shugart SA 400 . . . . . .  5279 
Pertec FD2000 . . . .  5279 FD250 . . . .  •359 
MPI 851 . . . . . . . . . . . .  5279 852 . . . . . . .  5349 
SA80 1 R  w/PS/Cab . . . . . . . . . . . . . . . . .  5749 
Dual Drives w/PS/Cab . . . . . . . . . .  • 1499 

Limited Quantities 

MTI 3304 W. MacArthur Blvd. 
Santa Ana, CA 92704 
(714) 979-9923 

Circle 300 on inquiry card. 

IEEE-488 To TRS-80* 
INTERFACE 

( � �L 
MODEL 488-80B . . . . . . .  $225.00 

(plus shipping, i n s .  & tax) 

EVERYTH ING NEEDED TO ADD 

POWERFUL GPIB-488 CONTROLLER 

CAPABILITY TO TRS-80 MODEL 1 ,  
LEVEL 2 OR DOS 

SCIENTIFIC ENGINEERING 
LABORATORIES 

1 1  Ne i l  Drive • Did Bethpage, NY 1 1 804 

Telephone: (51 6) 694-3205 
'Trade Mark ol Tandy Corporation. There is no affilia

tion between Scientilic Engineering Laboratories and 

Tandy Corporation or Radio Shack. 

Circle 303 on inquiry card. 

Shugart 
Floppy Disk 

Driver 

3M Floppy Discs 

TMS 2532 4K bytes EPROM 

450ns Single 5V 

SN74SXX Series Schottky I. C. 

U.S. SERVEX Inc. 
10322B N. Stelling Rd. 
Cupertino, CA 95014 

(408) 252-4217 

Circle 298 on inquiry card. 

video bandwidth. 800 line 
tabletop style without case. P4 phosphor. Inputs = separate video, hori z. 
& vert. pes. sync pulses at nominal TTL/CMOS levels. Any sweep rate. 
10-20 KHz. 1 1 5  VAC. Simple TRS·BO hookup, add 2 jumpers. With lull 
maint. mainual incl. timing, schematics. TRS-80 hookup etc. Slightly 
used and like now. checked. $88. Used. checked. no burns . . . . . . . . $77 

FLOPPY POWER SUPPLIES (6 OUTPUTS): North 113676. 
brand new in orig. foam bO)(CS. SVIJA. 24V/1.2A. 16V/2.6A {all 
odjustabte, w/OV prot. & curr. limiting); 12V/O. lA. -24V/0.3A (both w/OV 
prot.); -12V/O.IA {adj.). Fully regulated. linear. parlially encl .. w/schts & 
assy. dwgs. 3.5X5.5X14". 1 1 5VAC. Will run 1 typical 8" floppy or drop 
the 16V to 12 and run 2 or 3 minilloppies . . . . . . . . . . . . . . . . . . . . . . . . . $44 
5100 CORE SALE: Brand new, tested Ampex core. See article '"IrS 
TIME FOR CORE'" (9fi9 Kilobaud p. 34) which describes an easily buill 
interlace between this core and an S-100 machine. But ignore the prices 
In the article! Sale priced, including large documentation pkg. Non· 
volatile. 16K·byte bC'ards . . . . . . .  $199. 
Add $4 lor schematics ol core. 

OTHER SURPLUS BARGAINS: LETTER QUALITY ASCII KSR 
TERMINALS, Perkin Elmer Carousel 20ma 51600, AS-232 $1800. FOB. 
PORTACQM portable lermlnals w/built-in coupler. 110 baud. impact. 
technician special, AS-IS $250. checked 5450, FOB. 

WAITE OR CALL FOR FULL SPEC SHEETS ON SPECIFIC ITEMS. 

TERMS: UPS i ncluded 48 states except FOB ilems. UPS COD add 
$2.00. VISA & MC add 4%. NJ add sales tax. Everything guaranteed 
working to specs. Immediate shipment or immediate refund. Phone 
orders and questions are welcome 

ELECTRAVALUE INDUSTRIAL 
P.O. B O X  157·8 
MORAIS PLAINS, NJ 07950 

Phone orders are welcome. 
201/267-1 1 1 7  



FOR APPLE I I  AN D APPLE I I  PLUS COM PUlERS 

DoubleVis ioriM 

80 x 24 Video Display with Upper and Lower Case 
COLUMNS UNES 

• is a hardware board that may be p lugged i nto any slot in Apple I I  or Apple I I  Plus 32K or 48K Disks • f u l l  1 28 ASC I I  character set, i ncluding 
control characters • fu l ly programmable cursor • bui lt  in  l ight pen capability • inverse video • fu l l  cursor control • works with 
50/60Hz • has 2k of its own screen memory • has its own video output jack that must be connected to a monitor (or a h igh band width black 
& white TV thru a good RF modulator). Color TV's produce a poor display and are not recommended. • permits you to connect another 
monitor (or a T.V. set thru R Fmod) to the Apple video output jack • displays 24 J ines of 80 column text - programmable for d ifferent 
values • permits you to have graphics on Apple video output • video output and Apple video output may be connected to one monitor thru 
optional video switch • is active only when addressed for reading from or writing to • accepts lower case input from keyboard by use of 
escape key. (no modification requ i red) or d i rect use of sh ift key (1-wire connection from sh ift key pad to DoubleVision requ i red). • i s  compali· 
ble with the latest version of various word processing software packages. Presently these i nclude Apple-pie 2.0- Programma I nternational, 
Easywriter Professional system-I nformational Un l imited, Text Editor/Formatter-Peripheral's Un ltd. (when ordering from these companies, 
please ask for versions compat ible with DoubleVision). Al l  software avai lable from Computer Stop when released. • Peripheral's Un ltd. 
B . I .T.S. and P.I .T.S. and Southeastern Software's "DATA CAPTURE" with Micromodem and communication card. These packages g ive abi l ity 
to upload, transfer and download f i les from remote computers, and all al SO columns! • Programma I nt. latest assembler LISA V:20 wi l l  sup
port fu l l  80 column d isplay • i s  transparent for use with Basic and Pascal • software on d isk for easy modif ication and adaptation for d i f
ferent appl ications • completely . com mented source l ist ing of . software and hardware schematics avai lab le • PASCAL 
(optional) • becomes the console when i nstalled in Pascal • Permits 80 column text process ing with fu l l  upper/lower case whi le  using 
Pascal's editor • must be plugged i nto slot 3 when operating with Pascal 

Available now at your local computer store . . . . . . . $295.00 
Call Computer Stop for Store nearest you 

Shipping, Insurance, Handling, extra 

Dealer Inquiries invited. 
Contact: 

COMPUTER STOP CORP. 
2545 West 237th St. 
Suite L 
Torrance, CA 90505 
539·7671 

Circle 305 on inquiry card. 

The Com puter Stop 
1 691 9 H awthorne B lvd. 

Law ndale,  CA 90260 
(21 3) 371 -401 0 

Calif. Residents add 6% Sales Tax 

• Apple is a Registered TM of Apple Computers, Inc. 

MON. · SAT. 
10·6 

BYTE September 1980 361 
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HOME ENERGY 

CONTROLLER KIT I 
A COMPLETE STAND-ALONE 
SYSTEM ON A BOARD 

FOR CONVENTIONAL AND 
SOLAR HEATING, LIGHTING, SECURITY 
APPLICATIONS, AND MORE . .  

e 8035 CPU I 2708 EPROM. 
e 16 position programmable keyboard. 
• Discrete and ?·Segment LED displays. 
• Requires only 110 VAC. 
• 5 controlled Trfac outputs. 
e PROM monitor software for input, display, 

and basic control included. 
• Manual With schematics, software listings, 

and ap.P,lication notes. 

USE OUR CONTROL MONITOR SOFTWARE 
TO CONTROL IN MINUTES, OR CUSTOMIZE 
WITH YOUR OWN SOFTWARE USING OUR 
SUBROUTINES. 

VERMONT MICROSYSTEMS. INC. 
. . P.O. BOX 270 

ESSEX JUNCTION, VERMONT 05452 

TO ORDER. 
,
C¥L COLLECT AT (802) 849-6645 

.•. ·_,'if 
qircle 306 on jnquiry card. 

·>>_ -� ., " 

CP/M - IBM 
Com patibi l i ty , 

with 

REFORMATTEir 
ll For Sf95 you can now transfer 

data between large and sma l l  
systems. 

REFORMATTER'", a Diskette Util ity 
Program. enables you now to 
transfer textual data fi les i n  either 
direction between Z-80 or 8080 
based micros operating under 
CP/M and IBM systems using 
3741 diskettes. 

For deta iled information contact 
MlcroTech Exports 
912 Cowper Street 
Palo Alto, CA 94301 
Tel :  415/324-9114 

TWX: 910-370-7457 MUH-ALTOS 
Dealer & OEM discounts available 

c 
Circle ·309 on inquiry ca'rd. 
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*:+: * * * * * * * * * * * jf 
* �· THE :----- * 
* I' E so• LS,q,IIIYo• * ,- fl s  Ee-oe-x ! GREEN ! : �CREEN_, E * e IMPROVE IMAGE CONTRAST * * : =����

E
C�y;;R�����GIBILITY * * • PROVIDE A MORE PLEASING * * • g:��lf�ISTINCTIVE PROFESSIONAL * * LOOK TO YOUR SYSTEM * The GREEN SCREEN is custom molded to * 

* i * 
fit nicely over the picture tube. * 
tt ingeniously mounts in seconds without * any tools. 

Money back guarantee * CALL :  (212) 296-5916 � � * or send 512.50+ 52 S&H �I IW!I!II * 
* 
* ALPHA product co. * 
* 85-71, 79th St., Woodh11von, N.Y. 11421 * * * * * * * * * * * * *  

· C i rc le 3 1 2  on inqu iry card. 

AD-8/4H 
ANALOG/DIGITAL SUBSYSTEM 

• 8- AID Input Channels 
• Fast·Over 4500 A/D Conversions/Sec 
• 4 D/A Output Channels - Each With 

Sample and Hold 
• Full 8 Bit Resolution 
• Uses Single Card Slot 
• Fully Assembled And Tested 
• Full Documentation Provided 
• Visa, Master Charge OK 

$ 1 25.00 

CCM, Inc� 
P.O. Box 2308 Reston, Va. 22091 

Circle jor cin inquiry card. 

NORTHSTAR SOFTWARE 
FUN ON THE HORIZON is a collection of 40 
games . with average size over 200 l ines. In
cludes Poker, Golf, Football, Biorhythm, Black-
jack, Keno, Life and 33 more . . . . . . . $24 .00 
UTILITY contains a 28018080 Disassembler for 
machine code programs resident in RAM or on 
diskette. It also includes a COMPRESS utility for 
BASIC Program files which increases execution 
speed while decreasing program size as much as 
35% . . . . . . . . . . . . . . . . . . . . . . . $ 1 7.00 
SUPRTREK, a space battle game, features ac· 
tion graphics and an updated play-by-play 
display map of the galaxy. Over 900 lines of 
code . . . . . . . . . . . . . . . . . . _ . . . . $ 1 1 .00 
All programs use the 64 character ASCII subset 
with max line length 64 charac�ers. Available in 
double or single density on 1 or 2 (SO) specially 
modified double-sided diskettes. lSD, add 
$ 4.00 per order) 

COMBINATION PRICE: All three packages for 
$ 36.00 

Order now from S&S Computing, Inc. 
64 Juniper Street 
Allentown, Pa. 1 8 1 06 
121 5) 398-1 299 

or circle our reader service number below to 
receive 4 pages of program abstracts and sam
ple output. 

Circle 3 1 0  on inquiry card. 

BUSINESS 
SOFTWARE 

• Billing · A / R  • Payroll 
• Direct Mai l  • Job Costing 

• Inven tory • General Ledger 

• Construction Manager Bill ing 
• Auctioneer Point-of-Sale 
• Architects Office System 

• Title Insurance System 

and others 

All Software created by 
leading consulting firms and 

in productive use by 
businesses. 

WRITE 

MICRO SOFTWARE 
DISTRIBUTORS 

P . O .  BOX 674 
GRAND B LANC, MI 48439 

Circle 313 on inquiry card. 

NORTH STAR SOFTWARE 
BY S: I E R R A  S O F T W A R E  BOX 4 ) 5  JUNE LAKE, CA. { 7 l 4 ) b 4 8 - 1 2 4 7  
MAILING SYSTEM - Add, delete, modify, 
print or sort up to 1 500 records. Four output 
formats. 
28K RAM $25 
FILING SYSTEM - Same features as mail ing 
system however user specifies the record 
description by use of a special control fi le. 
�K MM a5 
BANNER - Prints banners In a 6 by 8 
character matrix. 96 different characters sup
plied, also user definable. 
24K RAM $15 
NUCLEAR ENGINEERING PACKAGE -
Design a pressurized water reactor, calculate 
nulcide decays, parent-daughter decays and 
more. 
28K RAM $30 
MUSIC I - (For Newtech Model S) 5 songs us· 
lng 4 voices Including "Close Encounters of 
the 3rd Kind" and "Raindrops Keep Falling 
On My Head." (Note: Must own Newtech 
4-Voice Software) 
16K RAM $15 
Mastermind 20K $15 Amortization 20K $15 
Calander 24K $15 Math Package 24K $20 
Biorhythms 20K $15 Music II 16K $15 
Not a Product of North Star Computers, Inc. 

. ' 
Circ le 308 on inquiry card. 

O H I O 
SCI E N T I F I C  

SYST E M S  

CALL FREE FOR OUR PRICES 
(800) 558-0870 

or 
WRITE FOR CATALOG 

FARA GHER & 
ASSOCIA TES 

7635 BLUEMOUND 
MILWAUKEE, WI 532 1 3  

(414) 258-2588 
In Wisconsin 

c . L 
Circle 31 1 on i nquiry card. 

Acoustic Modems from 
Metaresearch -� > , 

• Answerloriginale • Orig inate only 

• Bell103-113 compalible • Cryslal-conlrolled 

• '119" assembled • '1t9" assembled ('99" kill 

BOTH UNITS FEATURE: 

• Rales to 300 baud, RS232 inlerlace, hall-lull duplex 

• Rugged wood & melal construclion, safely AC wall lranslormer 

• 1-year warranly on assembled unils 

METARESEARCH 
t100 SE Woodward Sl., Porlland, OR 97202 
(503) 232-1712 
Add '2" shipping & handling. Visa, MC accepled. 

Circle 3 1 4  on inquiry eard. 



D I G ITA L R E S E A R C H  C O M P U T E R S  
(21 4 )  271 -3538 

32K S-1 00 E P R O M  CARD 
N EW! 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 

ADD $30 

SPECIAL: 2716 EPROM s (450 NS) Are $19.95 EA. With Above Kil. 

KIT FEATURES: 7. Any or a l l  EPROM locations can be 
1 . Uses +5V only 2716 (2Kx8) EPROM's . disabled. 
2. Allows up to 32K of software on line' 
3. IEEE S-100 Compatible. 

B. Double sided PC board, solder-masKed. 
s ilk-screened. 

4. Addressable as two independent 1 6K 
blocks. 

9. Gold plated contact lingers. 
1 0. Unselected EPROM's automatically 

5. Cromemco extended or Northstar bank powered down for low power. 
select. 1 1 .  Fully buffered arid bypassed. 

6. On board wait state circuitry if needed. 1 2. Easy and qu ick to assemble. 

1 6K STAT I C  R A M  K I T-S 1 00 B U SS 
PR ICE CUT! 

KIT FEATURES: 
1 . Addressable as four separate 4K Blocks. 
2. ON BOARD BANK SELECT circuitry. (Cro-
memco standard!). Allows up to 51 2K on t ine! BLANK PC BOARD W/DATA-$33 

� . ����,��6
4
����6�����

i
�=�T

m
�TATES LOW PRO F I L E  SOCKET SET-$1 2 

5: Double sided PC Board, with solder mask and S U PPORT I C'S & CAPS-$19.95 Silk screened layout. Gold plated contact f1ngers. 
6. All address and data lines fully buffered. ASSEMBLED & TESTED-ADD $35 7. Kit includes ALL parts and sockets. 
8. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under 1 .5 ampsTYPICAL from O U R  #1 SELLING 
the +8  Volt Buss. 
10. Blank PC Board can be populated as any RAM BOAR D! 
multiple of 4K. 

At last, an S-100 Board that unleashes the full power of two 
unbelievable General lnstrumentsAY3-8910 NMOS computer 
sound IC's. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC, 
ASSEMBLY LANGUAGE, etc. 
KIT FEATURES: 

COMPLETE K IT !  $8495 
(WITH DATA MANUAL) 

: �6'j!R 
G
�A�����L �?o

M
;��i� g;�sBOARD II B LANK PC 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA 

: ��L 
B
SC::,�

R
K���op:�.;r���g ����WARE ARE INCLUDED $31 

* PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 
* EASY. QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 
* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY. 
Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: 
SCL'" is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL'" also includes routines lor Begister-Examine-Modily, Memory-Examine-Modify. 
and Play-Memory. SCL'" is available on CP/M .  compatible diskette of 2708 or 2716. Diskett e 
$24.95 2708 - $19.95 2716 - $29.95 Diskette includes the source. EPROM'S are O A G  at 
EOOOH. 

R CA CMOS COMPUTE R C H I P  SET 
INCLU D ES: 
1 -CD P 1 802CD CPU 
2-C D P 1 822CE 256 x 4 RAM 
1-CD P 1 858CE 4 B I T  LATCH 

COM PLETE SET 5 

1 - C D P 1 86 1 C D  VI DEO I C  
1 -C D P 1 862CE COLO R G EN. 
1 -C D P 1 863CE SOUND G EN. 

LIMITED OTY 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 • GARLAND,  TEXAS 75040 • 214 271 -3538 

1 6K DYNAMIC RAM PARTIALS 
y._ \ INTEL 2108 SK X 1 RAMS /. 

\.. 0 0 8 FOR $9.95 32 FOR $35 O 0 I( I 
FACTORY PRIME!  

. 

Huge special  p u rchase of I NT E L  Dynamic  RAM's.  These 
are 21 08-4, 300NS, 8K, Ceram i c  D I P .  The 2 1 08 is the 

I N T E L  2 1 1 6  ( 1 6K) tested for e i ther  u pp e r  or lower 8K on ly .  
These are factory pr ime.  F u l l  S pec . See I NTEL 1 978 Cat. 
for deta i l s  or Memory Desi g n  Handbook for app l i cation 
data. B oth I M SA I  and E XT E N SYS d i d  m fq. S-1 00 RAM 

boards us ing these devi ces . - P.S. T hese dev i ces wi l l  not 
work i n  the SO E PA N D O RA MT". Please specify u p per or 

lower 8K.  (S1 626 o r  S1 627) . A s u pe r  easy RAM to i nte rface 
to a Z80, 1 6  P I N  D I P. 

FOR 
4MHZ 

LOW POWER - 300NS 

21 1 4  RAM SALE! 
8 FOR 

$44 

4K STATI C  RAM'S. MAJOR BRAND, N EW PARTS. 
These are the most sought after 21 1 4's, LOW POWER and 300NS FAST. 

8 FOR $44 

1 6 K  STATI C  RAM S S-50 B U SS 

PRICE CUT! 
. . - . -

KIT FEATURES: 
1 . Addressable on 16K Boundaries 
2. Uses 2 1 1 4  Static Ram 
3. Ful ly Bypassed 
4 . Double sided PC Board . Solder mask 

and silk screened layout. 
5. !Ill Parts and Sockets included 
6. Low Power: U nder 1 . 5 Amps Typical 

B LAN K PC ROAR D-$30 C O M PLETE SOCKET S ET -$12 
SUPPORT I C'S A N D  CAPS-$1 9.95 

1 6K EPROM CAR D-S 1 00 B USS 

$59.95 
KIT 

BLANK PC BOARD - $28 

USES 2708's! 

Thousands of personal and business systems Ct • v• • .md the world u�e this boara with 
complete satisfaction. Puts 1 6K of software on line at ALL TIMES! Kit features a top 
quality soldermasked and si lk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any memory confl icts. Fully 
buffered and has WAIT STATE capabi l i ties. 

ASSEMBLED AND FULLY 
TESTED - ADD $30 

AY3-B91 0. As featured in July . 1 979 BYTE! A fantastically powerful Sou nd & Music 
Generator. Perfect for use with any 8 Bit M icroprocessor. Containr. : 3 Tone Channels. 
Noise Generator. 3 Channels of Amp l itude Control . 16 bit Envelope Period Control, 2-8 
Bit Paral lel 1/0 . 3 D  to A Conver1ers. plus much more' Al l i n one 40 Pin D IP. Super easy 
i nterface to the S- 1 00 or other busses. 

SPECIAL OFFER: $ 14.95 each Add $3 for 60 page Data Manual . 
TE $1 .25 postage. We pay balance. Orders under 1 5  add 75¢ 
handl ing. No. C.O.D.  We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. 90 Day Money Back 
Guarantee on a l l  items. Orders over $50. add 85¢ for insurance. 

•TRADEMARK OF D I GITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SU PPLIERS OF CPM SOFTWARE. 
Circle 315 on inquiry card. 



NORTH STAR BASIC 
CROSSREFERENCE 

This Basic program prints o r  displays a 
sectionalized fully sorted l ine number 
index to transfers of control (both from/to 
and to/from), numeric variables. numeric 
arrays, numeric functions, character vari
ables, character functions, and three sec
tions of basic keywords. A 30 block 
program (apprx. 1 000 indices) analyzed 
and printed in 15 minutes. 

Mu lti program-file input and config
urable output width (32-80). To analyze 
60 b lock programs you need 1 6 K  user 
area, disk and Rei. 4.0 or later. Larger 
programs easily accommodated with more 
memory. Delivered on single density for 
use on all density North Star drives. Ful ly 
annotated source with implementation 
and use instruct ions is $30.00 from: 

J. McCarron Software 
2021 N. 22nd St. 
Phoenix, Arizona 85006 
(602) 244-9408 

Circle 316 on inqu iry card. 

BEL O W  D EA L E RS C OS T ! 

Northsta?.f 
32 K DO - 2295.00 
32 K QUAD- 2600 .00  

Application Software 

North Star Pascal NorlhWord General Ledger 

S160.00 SJJi"OO S82S.OO 

� North Star� 
lnlo Manager ---

BASIC 
-- Mail Manager 

S395.00 � � S245.00 

Accounts Receivable 
S475.00 

Accounts Payable 
S475.00 

CO 0 · CASH IN ADVANCE · VISA/ MASTER CHARGE" 

� 
CUSTOM BUSINESS COMPUTERS 103 ATLANTIC AVENUE. LVNSAOOK. NEW YORK 1 1 563 • l5161 887·1500 or 887·3340 

Circle 319 on inquiry card. 

No PORTSMOUTH, VIRGINIA 23707 
t P.O. BOX 7035 

BLE PHONE: (804)465·1814 

OMPUTER CORPORA T/ON 

Triple Buss Mother Board With Triple Features 
S·100 BUSS-S·SO BUSS-5-30 BUSS 

Noble Computer Corpor•tlon announces the development of a combine triple buss mother board with the following features: 
Built-In RS232fTTY I nterface 
Built-In 8 Bit Parallel Input/Output Interface 
Bullt·ln Audio Input/Output Interface 

for Data Communication Also Available Computer Sound Board 
capable Of producing 

106,000 000 Distinct Sounds for S·100 or S·50 Bus User complete with soft· ware, capable of producing 106 Mill ion 
distinct sounds. 

Also available - S-50 INTERFACE 

�g�1d. �o�0a�r
������r�rs sl;�.�o �� ��1eoOi�� 

tertace avai lable that allows you to be com· patlble with any S·100 Bus Interface system, 
1/0 media or memory system. This third generation S·SO Bus Interface features: 

• Selectable memory addressabllltY. 
• Selectable 1/0 Device Addressab1llty 
• Up to 64K Addressablllty 

Both products are assembled, tested and guaranteed: Computer Sound Board - $179.95 
S·50 to S·100 Interface - $129.95 Triple Buss Mother Board - $149.95 

1 -

D esk Top Com puter 
This unit i s  a computerized Electronic Secre
tary. It keeps time, date, calendar, message, and 
meeting files. Originally sold thru a major mail 
order house for over $450.00. 

Technically, it's a 6507 MICRO, ROM. Ram, 
Planaplex Alpha Display, Ni-cad Battery, Power 
Supply, Keyboard, Wood and Aluminum Case 
with Schematic and Instructions. 
Most of these Computers are warranty returns. 
We are offering refurbished like new units for 
$99.95 and as is (most have minor problems) 
units for $44.95 Add $4.95 per unit for shipping 
and handling per unit ordered. Al l units are 
complete as described All sales are final. 
California Residents add 6.5% Sales Tax. 
Send Payment and Order to: 

Solid State Surplus 
P . O .  B o x  3241 8/San Jose, CA 951 52 

Circle 317 on inquiry card. , 

ONLY $ 9 50 
( Qty 6 or more) 

DEC LA-34 
Friction Feed , paper 
width to 1 5 inches 

CALL TOLL FREE 

8 00-6 3 8 - 3 2 3 0  
IN MARYLAND CALL 

30 1 - 6 3 6- 5 6 8 0  
ASK FOR DATA TERMINAL 

DIVISION 

Disk Based 
Word Processor 

Available Now! 

Mail ing List Option 

4 4 41 West First Ave. 

Vancouver, B.C. [:. V6R 4HB i___::_'� 604-224-3107 

Circle _323 on i nguiry card. 

Floppys & 
Systems Repair 

DRIVES 
• Per Sci - Shugart 
• Pertec - Micropolis 

COMPUTERS 
e Apple - TRS-80 

Computer Service Center 
1023 N .  La Brea 

Hollywood, CA 90038 
(213) 851-2226 

Circle 318  on inquiry card. 

For 1 6K-32K PET, Dual Disk, and Printer 

FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU(THINK 
Package $1 50 
Introductory 

User's Guide only $25 
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. Box 274·8 • Bronx, NY 10463 

Circle 321 on i nqu iry card. 

64 DAC S-100 Card! 

Features: 

only 
$529 

Assm. & 
Tested 

• 64 output channels from a single multiplexed 
8-bit digital-to-analog converter (DAC) 

• High density/Low cost: $8.30 per channel 
• Compatible with any S-100 Bus system 
• On board refresh saves the system•s processor 

from the need to continually update each 
channel 

• ± .40Jo absolute accuracy 
• Options include: fast non-multiplexed 12-bit 

DAC and/or 10-bit digital output port 
• Perfect for home, laboratory, or electronic 

music applications 

Operations Manual - $5.00 
Check or Money Order 

Oigilal Mul l i ·Media Conlrol 
2338 Patterson #12 
Eugene. O R  97405 

Circle 324 on i nquiry card. 



DAL - CC.JMP 
DAL-COMP gives you the finest lines in electronic hardware, components, compute r  boards and peripherals. 

SO SYSTEMS 
FOR S- 1 00 

Memory Boards, Video Boards, CPU Boards, 
PROM Boards, Single Board Computers, Control
ler Boards, Software. 

SSM 
FOR 5- 1 00 - APPLE 

Video Boards, 10 Boards, Music Boards, CPU 
Boards, RAM Boards, EPROM Boards, Extender 
Boards, Terminator Boards. 

AP PRODUCTS 
Solderless Plug Boards, B read Boards, Flat Ribbon 
Cable Assemblies, J umper Headers, Test Clips, 
Connectors, Sockets. 

CALIF. COMPUTER SYSTEMS 
FOR S- 1 00 - 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, l/0 Boards, Video Boards, EPROM 
Boards, Controller Boards. 

MOUNTAIN HARDWARE 
FOR APPLE 

l ntrol X- 1 0, Apple Clock, Super Talker, ROM Wri
ter, ROM Plus, Music System, AID &.. D/A, Expan
sion Chassis. 

- PANAVISE - OK MAC H I N E &.. TOO L - MODEMS - EPROM ERASERS - DISKS - DISK D RIVES - POWER 
SU PPLI ES - VECTO R ELECTRO N I CS - IC's - (TTL - CMOS - MEMORY) - SOC KETS - SWITC H ES 
TERMI NALS -

BEFORE YOU BUY 
Call Dai-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 

41 1 6  250NS 

2708 450NS 

271 6 
TM S271 6+S,-5, + 12  

2732 

8080A 
Z80A 
8253-5 

Circle 325 on i nq u i ry card. 

THIS MONTH 'S  SPECIAL 
SALE PRICES ARE FOR PREPAID ORDERS ONLY. 

FOR OPEN ACCOUNT PLEASE CALL FOR PRICING & TERMS. 
. . 

8/$47. 95 8279-5 1 8 .50 D B25P Male Plug 2 .95 

6 . 25 21 1 4l 300NS 4.95 D B25SFem . Socket 3 . 60 
1 9 . 95 1 771 26 .95 DB25C Cover 1 .50 
1 7 . 00 1 791  37 . 95 RS232seV1 ea of above 6.50 
79 . 95 1 863/AY5 1 01 5  5 .95 UV Eraser 68 .95 

3 . 50 1 6028 UART 3 .95 D i p  Switches Ca l l  
1 3 .95 S-2350 USRT 7.95 Z i p  D ip  Sockets Ca l l  
20 .25 821 2 3 . 50 Lo-Pro Sockets Ca l l  

TERMS Of SALE: Cash. checks. money orders. VISA. Master Charge. Minimum Order StO.OO . Texas residents add 5% sales tax. Minimum shipping and handling 
charge S3 .00. COO orders add $2 .00 COO fee. U .S. funds only. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SOME ITEMS SUBJECT TO PRIOR SALE. WE 

RESERVE THE RIGHT TO LIMIT QUANTITIES. 90 DAY GUARANTEE. 

DAL-COMP M/0 DIV.  2560 ELECTRONIC LANE ,  SUITE 1 08 ,  DALLAS, TEXAS 75220 • (21 4) 350-6895 

BYTE September 1980 365 



64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS. 
SOL.  AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS • 4MHZ Z-80 WITH NO WAITSTATES. 
• SELECTABLE AND DESELECTABLE IN 4 K  

INCREM ENTS O N  4 K  ADDRESS BOU NDARIES. 
• LOW POWER-8 WATTS M A X I M U M . 
• 200NSEC 4 1 1 6  RAMS. 
• FULL DOCU M ENTATION. * ASSEMBLED AND TESTED BOARDS ARE 

G U A RA N T E E D  FOR ONE YEAR A N D  
PURCHASE PRICE I S  FULLY REFUNDABLE I F  
BOARD IS RETURNED UNDAMAGED WITH I N  
1 4  DAYS. 

ASSEMBLED I 
TESTED 

. .  $595.00 
. . . . .  $529.00 

. . . . . . . . . . . . . . . .  $459.00 
. . . . .  $389.00 

C/MOS (010DE CLAMPED! 

..,, - .JS i " '"" - -" � - .35 - � ""' il - 1.10 ""' -
- .v ""' .35 1r1 - .95 
- :� ., - "" - .90 

� - ·" - .95 
- ·" ""' - '"' "'" ·:::: :g:j ... ' "  "'" - "'"' - ' ""  "'" '"" - .90 4518 - '"" "'" """ .. � - '·" '"" - LOO "'" ,:ti "'" -� 7.iCOO - .v "'" - = - """ - .v "'" - ... 1.10 """ - "' "'" .. , 1 ,10 "CC8 - .30 ""' :::g ::;] - 1.10 74CIO - .v ... :� 74CI4 - ,, 

:::ll ' ""  ... - """' - � - -" "'" .35 """ -

:gj; - ·" "'n - ,:� 7�C42 -.35 ""' - NCn - ··" 
1488-RS2l2 1NTERfACE - $1.40 AMD2901BDC HISPEED 
1489-RS232 1NTERfACE - 1.25 BIT SUCER -
2509-TRI STATESTAT.SR - 1.35 TMS 404S.25 - IK ·• 4 
1522-STATICStUnREG. - 1.95 250NS STATIC RAM -
2708·8K EPROM I450nsl - 8.95 82S23 -
TMS·3409 NC80BITSDVN.S fl. I.JS B2511 S -
2716rlii·J VOLTAGES - 16.95 82S12l -
2716(!nlcll • 5V - 26.95 82SI29 -
2114-4KSTAT. RAM I450 nsl - 4.50 82SI26 -
2SJ2·4K Y &£PROM - 69.00 82Sil1 -
2102·1 1450ntl - .90 82S1l0 -
21l02·lll50 ml - .99 AV5101l UART -
MM5270 4K )( 1 0YN. - 3.45 TRI 002B -
MK4006P - 1 .95 MC6845 -

16K MEMORY EXPANSION KIT 32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR ONLY $58 6502 AND 6BOO SYSTEM-AIM 65-"K\M"SYM"PET"S44-BUS * PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 

FOR APPLE, TRS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 1 6K DYNAMIC SYS
TEMS USING MK411 6-3 OR EQUIVALENT 
DEVICES. 
* 200 NSEC ACCESS, 375 NSEC CYCLE 
* BURNED-IN AND FULLY TESTED 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 6BOO S 44 BUS. 

* 1 Y R .  PARTS REPLACEMENT 
• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. * RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

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

GUARANTEE 

* OTY. DISCOUNTS AVAILABLE • USES +SV ONLY, SUPPLIED FROM HOST COMPUTER. 
• FULL DOCUMENTATION. ASSEMBLED AND TESTED 

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

VISTA V-200 SYSTEM 
* S1 00 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

ASSEMBLED WITH 32K RAM 
& WITH 16K RAM . .  

TESTED WITHOUT RAM CHIPS 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD ANO MANUAL 
BARE BOARD & MANUAL . .  

TRANSISTOR SPECIALS 
2Nl303 PNPGE T0-5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31$1.00 
2N1307 PNPGE TO·S . . . . . . . . . . . . . . . . . . . . .  $ .40 
2N404A PNPGE T0-5 . . . . JI$1 .00 
2N1546PNPGET0.3 . . . . . . . . . . . . .  . . . . . . . .  $ .95 
2N61JJ.NPN SWITCHING POW£R. . . . . . . . . .  $1.95 
MRF-� a C B RF TRANSISTOR NPN . . . . . . . .  $ .75 
2N3772 NPN Si TO·J . . . . • • . • . . . . . . . . . . . . . .  , . . . . . . . . . .  51 .00 
��;����;��:�� :-. : :

· : · · · · · · · · · · · · · · · · · · · · ·:·:·:·:·:·:·:��:� :� 1-=�������===n-;;-.:;;n,.---l 
2NJ919NPNSi TO·JRF 51 .50 
2NI420 NPN Si TQ.5 • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  3/$1 .00 
2N3767 NPNSi TQ.66. S .70 
2N2222 NPN Si TQ.I 8  . • . • • • • • . • . . . . . . . . . . . . . . . . . . . . 5/$1.00 
2N3055 NPN Si T0·3. . . • • • . .  $ .60 
2N3904 NPN Si 10·92 . . • • • • • • • . . . . . . . . . . . . . . . . . • • . • . .  6151.00 
2N3906PNPSi 10·92 • • • • • • • . • . . . . . . . . . . . . . . . . . . . . . . . 6/$1.00 
2N529G NPNSi T0·220 . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . 
2N6109PNP 10·220 . . .  . . . . . . . • . • . . • . . . . . • . . . . . • . . $ . 
2N1309 . . . . . . . . . . . . . . . . . . . . .  $ 

I . . . . . . . . . . . . . . . . . . $ . . . . . . . . . . . . .  s . 
·" 

·" ,.,, - 75 
741 60 - .as 
741 61 - ,., ·" 7450 - .. , 74162 - 1.20 ·" 7412 - .35 7416J - .95 ·" 7473 - .35 74164 - .85 ·" 7474 - "' 74165 - .as 

·" 7475 - .. , 74166 - 1.05 
.33 7476 - .. , 74167 - 1.35 " 7<>80 - ·" 74170 - 1 .60 
.27 7483 - .60 

TANTULUM CAPACITORS 

74LS SERIES 

S/$1.00 

S/$1 .00 

5/$1.00 

5/$1,00 

S'h$1 .00 

4/$1 .00 

.28 74lSISl -

.29 74LS155 -

.28 74LSI56 -.28 74LS157 -:� H�l� : 

4.7UF 15V 

6.8UF35V 

15UF16V 

30UF6V 

33UF20V 

lOOUF 1 5V 

150UF 15V 

S/$1 .00 
. 4/$1.00 

3/$1 .00 

5/$1 .00 

$ .60 

$ .70 

$ .95 

2101·1 254 � 4 STATIC - 2.45 MCM 6571 A 7 � 9 Ctw. gcn - 10.7!i FO���t��lg��E�O�SC J.l.95 :��s:21-TVSYNC GEN. - 9.75·---------------11 ·" ·" 7485 - .75 
7486 - "' 

74173 - 1.30 

74174 - .as 
74175 - .75 

.JS 74lS164 --s mil� : �:� m�m : 

LINEAR CIRCUITS 
LM101 - .75 
LM270 - 1.50 
lMJ011748 - .25 
lM307 - .lO 
LMJ09 - .7� 
LM31 1 - .75 
lMJ18 - 1.20 
LMJ24 - .!1!> 
LM.J39 - 1. 10 
LM3-l8 - .90 
lM35B - .70 
lM361 - 1 .75 
LM3n - 1.60 LM3BO - .95 
LM382 - 1.25 

�:�=::�:: :  11o��
N
A�.

"
�

' �:: :�� = "i;·. ·.·:.·.·:. ·61�1 :68 
<1 1 16 3 16K OYN . lOO NS - 5.50 8223 -

. . . . . . . . . . . . . . . . . .  $ .55 

366 

5280121078 4K DYN. fiAM - 3.40 8255.5 -
. . • • . . . . . • . . . . . • . . . • $ .75 TMS 4050l - 3.95 8251 -
. • • . . . . . . • . . . . • • . . • $ .75 

BYTE September 1980 

. .  S .75 

.. $ .80 

. . . . . . . . . 6/$1.00 

22 
.22 

7413 - ·" 
7414 - .90 
7416 - .33 

7417 - .37 
7420 - ·" 
7425 - ·" 
7426 - .33 
7427 - �' 
7430 - ·" 
7432 - .27 

7437 - .27 
7438 - .27 
7440 - ·" .as .50 

.70 

·" ·" 

7489 - L60 
7490 - .50 
7491 - .55 
7492 - .50 
7493 - .50 
7494 - .60 
7495 - .60 
7496 - .60 
74107 - .35 
74121 - .35 
74122 - .l9 
741 23 - " 
74125 - .. , 
74126 - ·" 
74145 - ·" 
741 50 - 1 . 1 0  
741 51 - ·" 
74153 - ·" 
75154 - 1 .1 0 
74155 - ·" 

. . .  CLOCK CHIPS 

74176 - ·" 
74177 - .75 
74180 - .75 

74181 - 1.90 

74190 - 1 .2Q 
741 91 - I.:W 
74192 - .79 

74193 - .79 
74194 - .as 
74195 - .65 
74196 - .as 
74197 - ·" 
74279 .95 74325 - 2.25 
14365 - ... 
H367 - ,., """ .65 
75491 - "'' 
75492 - ' "'  8T98 - 1.10 

::r.�, H�:* : .. � 74 lS192 
74lS193 

.45 NL$1!14 
35 14LSI95 :� Ht!m _ 

.40 74LS241 - 2.95 
1 00 74LS242 3.00 
1 05 74LS24J - 2.15 

JS 74lS244 - 2.50 
35 74 LS251 - 1 .29 

��� m�ru _ 1� 
45 74tSl59 1 .50 90 74LS166 .70 
90 74LS179 .70 

.90 74LS290 80 
.1� �:�� 1 : 
·:� m�� : 1: 55 74LS366 - .80 

.90 74LSJ67 - 80 
90 NLSJ68 .80 !1!> 74LSl7S .9S 

1 ;>5 74tSJn - 2.75 
:.� ;:� : 1:� 

t��=-if.s75 
1810PC - 2.20 
LM 1889 - 1.95 
CA.J018 - 1.95 
C� - .95 
CADlli - .95 LMJJO - 1.50 
LMS37 - 2.50 
LM553 - 2.50 
LM555 - .49 
LM556 - .as m=f� 
� = � 
709 - 25 
71(1 - 45 
71 1 CH - 4ll 
741C O< V - 30 
N7 - .50 
LM I310 - 1.!1!> 
1458 - .50 
3900 - .55 
803BCC - 3 90 

���--�
25 

NE5-UIL 2.50 

Circle 326 on inquiry card. 



W E  W I LL N OT B E  U N D E RSO LD 
16K M EMORY UPGRADE KITS $49 

for T RS-80 · .  Apple I I ,  (specify): Jumpers $2.50 

PRI NTERS NEC Spinwriter 
Letter Quality H igh Speed Printer 
Includes T RS-80 · inter face software, q u ick 
change print fonts,  55 cps, bid i rect ional ,  
h igh resolut ion plott i ng ,  g raph i ng, propor
t ional spacing: R .O.  $2689 

R.O.  w i th  Tractor Feed $2789 KSR wi th  Tractor Feed $3200 
779 CENTRONICS TRACTOR FEED PRINTER $969 

Same as Radio Shack l i ne  printer I 
737 CENTRONICS FRICTION & PIN FEED PRINTER $839 

9 x 7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER $639 

7 x 7 matrix Same as Rad i o  S hack l ine printer I I  
P1  CENTRONICS PRINTER $269 

Same as Radio Shack q uick pri nter 
PAPER TIGER ( IP440) $939 

I nc ludes 2K buffer and g raph ics option 
Tl-810 Faster than Rad i o  S hack l ine printer I l l  

Paral le l  a n d  serial w/TRS-80 · interface software 
wi th  upper and lower case and paper tray 

OKI DATA Microline 80 Fr ict ion and pin feed 

$1 575 
$1 665 
$559 
$679 
$349 
$869 

Tractor Feed, fr ict ion,  and p in  feed 
EATON LRC 7000 + 64 co lumns, plain paper 
ANADEX DP-9500 $1389 DP-8000 

DISK OPERATI NG SYSTEMS 
PATCHPAK #4 by Percom Data 
CP/M for M odel l ,  Zeni th  $145 for Model I I ,  Altos 
NEWDOS Plus - with over 200 modif icat ions 35track 

$ 8.95 
$169.00 
$ 89.00 
$ 99.00 and correct ions to TRS-DOS 40 or 70 Track 

SOFTWARE FOR THE TRS·80* ��':':ur:d���·� 
CCI-INVESTMENT PORTFOLIO MANAGER: This is 
what investors have been waitin� for! This powerful 
program was developed by securrty analysts working 
with software designers. II comes on one cassette-
16K LEVEL II BASIC on one side, 32K DISK BASIC on 
the other. Store and report data; Review your portfolio; 
Produce detailed sta!Us, value, gain, and security 
analysis; Compare altefnatives $49.951$10 
INTELLIGENT TERMINAL SYSTEM ST-80·111 BY 
LANCE MIKLUS: Enables a TAS-80" to act as a dial
up terminal on any standard time sharing network. 
Provides a TAs-so· with control key, ESC Key, 
Repeat Key, Rub Out Key, Break Key, full upper and 
lower case support, selectable printer output and 
program selectable transmission rates $139/$10 
CCA·DATA MANAGEMENT SYSTEM: Automate your 
in formation processing tasks. You can create a file of 
customer information: quickly and easily add, delete 
or update records; search a file; keep a file in order of 
the value in any field; and print records and labels in 
any desired sequence or from just a part of a file. 
Requires 32K TRS-80 and one drive. $74.95/$10 
CSA·MAILJST SYSTEM: Creates, maintains and elfi· 
ciently utilizes a name, address and telephone 
number file. 400 individual name/address entries can 
be maintained on a single density mini-floppy, and are 
manipulated directly by record number (direct access 
file method). SOrts can be performed, name + address 
combinations can be coded. Listing-directories and 
labels can be printed. A conversion facility is provided 
to convert most sequential name, address file formats 
into direct. Requires 32K TRS-80 and one drive. 

$49.951$10 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans drive Read/ 
Write head in 30 seconds. Diskette absorbs loose oxide 
particles, fingerprints, and other foreign particles that 
might hinder the performance of the driYe head. lasts 
at least 3 months with daily use. Specify 51/� "  or 8". 

$20 ea/$45 for 3 

S & M SYSTEMS 
INSEQ·SOTM; Indexed Sequential Access Method 
(ISAM) lor the TRS-80 Model l. A must lor anyone writ· 
���m
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any record. Access data records instantly via alpha/ 
numeric "key" eg. Part NR, zip code or sequentially in 
ascending key sequence. Add/modify records in any 
order. Access up to three lites per program-Files 
may be spread over multiple disks. Machine language 
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FULLY INTERACTIVE ACCOUNTING PACKAGE: 
!SAM (INSEQ-80) based. Includes General Ledger, 
Accounts Payable, Accounts Receivable and Payroll. 
System runs "stand alone" or ··co-ordinated GIL"" at 
users option. Based on Osborne accounting method. 
Requires 32K, TRS-80, 2 or 3 drives. N/A CA. 

General Ledger $991$10 
Accounts Receivable $99/$10 
Accounts Payable $991$10 
Payroll $991$10 

Osborne books: Req'd as additional documentation 
$20 ea 

INVENTORY Requires 32K, TRS-80. 1 drive $1251$10 
INSORT·BO: Callable form BASIC via USA. Sorts "Ran· 
dam" Disk Files. "Disk" to "Disk'' sort times- 350 
records in 35 sees, 1000 records in 6 minutes, 3500 
records in 12 minutes. Machine language processing. 

��i1�
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$49.951$10 

FLOPP'( SAVER: Protection for center holes of 51f• " 
floppy disks. Only 1 needed per diskette. Kit contains 
centering post, pressure toot, tough 7-mll mylar reln
IOfcing rings . . Installation tools and rings for 25 
diskettes. $11-95 

Re-orders of ringsonly: S 7.95 

DISK DRIVES $314 
More capacity than Rad i o  Shack 35 Track (80 K 
Bytes) dr ives. Fu l ly  assembled and tested. 
Ready to p lug- in  and run the moment you 
receive it. Can be interm ixed with each other 
and Rad i o  Shack dr ive on same cable. TRS-80 · 
compat ib le s i lver enclosure. External card edge 
included. 

90 DAY WAR RANTY. O N E  YEAR ON POW E R  SUPPLY. 
FOR TRS-80* 
CCI - 100 
CCI-200 

5 '1• ", 40 Track (1 02K Bytes) for M odel l 
5 '1• ", 77 Track ( 1 97 K  Bytes) for M odel l 

CCI-800 8" Drive for M odel l I (112 Meg Bytes) 

$314 
$549 
$795 

For Zenith Z89 
CCI - 189 5 1/• ", 40 Track (1 02K Bytes) add-on d rive $394 

$995 Z-87 Dual 5 '!. " add-on d rive system 

DISKETTES - Box of  10 (5 '/• ") - wi th  plastic l i brary case $24.95 
$36.49 8 "  double density for M odel l I (box of 10) 

COMPLETE SYSTEMS 
TRS-80* LEVEL I I -16K with keypad 
TRS-80* Expansion Interface 
H EWLETT PACKARD HP-85 

$709 
$269 

$3199 
$2595 
$740 

ZENITH Z89, 48K al l - in-one computer 
ZENITH Z19 
TELEVIDEO 9128 $745 9208 $769 

ATARI 800 $799 
$249 

ATARI  400 $489 
MATTEL INTELLIVISION 
Software available for the above systems 

CAT MODEM Orig inate and answer same as 
Rad io Shack Telephone I nterface I I  

LEEDEX MONITOR Video 100 

$1 48 

$119 

CP/M BASED SOFTWARE for 
Zenith, Altos, Radio Shack, Apple ��':':u'!J����·� 
MICROSOFT 
BASIC-80: Disk Extended BASIC ANSI compatible 
with long variable names, WHILE/WEND, chaining, 
variable length file records. $325/$25 
BASIC COMPILER: Language compatible with BASIC· 
80 and 3·10 limes faster execution. Produces standard 
Microsoft relocatable binary output. Includes MACAO· 
80 Also linkable to FORTRAN-80 or COBOL·80 code 
modules. $350/$25 
FORTRAN-SO: ANSI 66 {except lor COMPLEX) plus 
many extensions. Includes relocatable object com· 
piler, linking loader, library with manager. Also 
includes MACRO-BO{see below) $425/$25 
COBAL·SO: Level 1 ANSI '74 standard COBAL plus 
most of Level 2. Full sequential, relative and indexed 
file support with variable file names. STRING, UN· 
STRING, COMPUTE, VAAYINGIUNTIL. EXTEND. 
�u
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lui interactive screen-handling extensions. Includes 
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table 

$7001$25 
Z·80 SOFTCARD FOR APPLE: Your key to future soft· 
ware expansion. Get the best of both worlds, Apple's 
6502 and CP/M Z·BO. Plug in the card and get a ZBO. 
����t<:;�e:��� ��������
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Apple f:3ID��5 
CCI-TELNET VERSION 5: A communication Package 
which enables microcomputer users to communicate 
both with Large Mainframes a.nd other mlcrocom· 
pulers. Extensive commands make it useful in many 
applications where communication between com· 
pulers is necessary. Powerful terminal mode enabling 

ACCESSORIES 
EXTERNAL DATA SEPARATOR: Eliminates data 
separation problems(crc). Improves reliability. This 
plug-in unit comes fully assembled and tested. $29.95 
AS 232 $89.00 
DISK·DRIVE EXTENDER CABLES: Fits all mini-disk 
drives. $15.95 

user to save all data from a session on disk. COm· 
pletely CP/M compatible. Multiple communication 
prolocols supported. Able to transfer files in both 
directions without protocol where the other machine 
does not support any protocol. Extensive ON· 
SCREEN help. Source code provided. $149/$15 
MICROPRO-WORD·STAR: Menu driven visual word 
���fg,�na�tis,rg
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�o�ed

s
�n ��e:�����Wtr���r0t�:i 

5���n��en PP�?� n�n�������t
c
���� 

a
��������fy 

editing a second. Edit facilities include global search 
and replace. Read/Write to other text Iiles, block 
move, etc. Requires CRT terminal with addressable 
cursor positioning. $399/$40 
BDS 'C' COMPILER: Supports most features of tan· 
Pu
u
�aro�

n
��?���r;��;��

e
��f����· ra����· �����; 

compiler, linker, library manager; sample source files 
include games, a tenninal emulator with disk 1/0 plus 
the source for many standard library functions; BDS C 
User's Guide; Book - The C Programming Language by 
Dennis Ritchie and Brian Kemigham. Requires at least 
24Kol RAM $1251$20 
CONFIGURABLE BUSINESS SYSTEM BY OM A: CBS 
is a data mana�ement system that allows true trans
action processmg. The system features a screen 
menu generator and a comprehensive report genera· 
tor which can be used to produce invoices, purchase 
orders, re-order reports, mailing labels or other special 
reports specific to the application. Good documenta· 
tion and a demonstration inventory system supplied. 
Requires at least 48K memory. Does not require any 
support language. $295 

AC LINE CORD FILTER & 6 PRONG POWER STRIP 

DISK DRIVE CABLES: 2 drive-$29.00 
¥��1g�������y��:��; 
RF MODULATOR: Adapts video to TV. 

$39.00 
4 drive-$35.00 

$ 7.95 
$19.95 
$35.00 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP 
TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents ca l l  (617) 242-3361 
For detai led techn ical i nformat ion ,  cal l  6 17/242-3361 
Hours: 1 0A M -6PM (EST) M -F (Sat. t i l l 5) 

•rRS-80 is a Ta ndy Corporation Trad e mark 

Circle 327 on inqu iry card. 

5 Dexter Row, Dept.  B9 M 
Charlestown, Massachusetts 02129 
Massachusetts residents add 
5% sales tax 

Quantit ies on some items are l imited 
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6502 7.45 1 0 @ 6.95 50 @ 6.55 1 00 @ 6 . 15  
6502A 8.40 10 @ 7.95 50 @ 7.35 1 00 @ 6.90 
6520 PIA 5.1 5  1 0 @  4.90 50 @ 4.45 1 00 @  4.15 
6522VIA 7.1 5 1 0 @ 6.95 50 @ 6.45 1 00 @ 6.00 
6532 7.90 10 @ 7.40 50 @ 7.00 1 00 @ 6.60 
21 14-L450 4.65 20 @ 4.35 1 00 @ 4.15 
21 1 4-L300 5.95 20 @ 5.45 1 00 @ 5.10 
271 6 EPROM 21 .00 5 @ 1 9.00 1 0 @ 1 7.00 
4 1 1 6-200 ns RAM 7.00 8 @ 6.25 
6550 RAM (PET 8K) 1 2.70 
21 L02 .90 
S-1 00 Wire Wrap 
S-1 00 Solder Tail 

2.85 1 0 @ 2.65 
2.35 1 0 @ 2.15 

CASSETTES-AGFA PE-61 1 PREMIUM 
High output, low noise, 5 screw housing, labels. . 

· 
C-1 0 1 0/5.65 50/25.00 1 00/48.00 
C-20 1 0/6.45 50/29 50 1 00/57.00 
C-30 t0/7.30 50/34.00 1 00/66.Uu 
All other lengths available. Write for price ,;st. 

DISKS 
(write lor quantity prices) 

SCOTCH 8" Disks 
SCOTCH 5.25" Disks 
Verbatim 5.25" Disks 
Diskette Storage Pages 
Disk Library Cases 
BASF 5.25" Disks 
BASF 8" Disks 

II 
10/$31 .00 
10/ 31 .50 
1 0/ 24.50 
1 0/ 3.95 

8" - 2.95 5" - 2. 1 5  
1 0/ 25.00 
1 0/ 27.00 

AlAR I-INTRODUCTORY SPECIAL 
Atari 400, Atari 800, all Atari Modu les 20% OFF 

Commodore CBM· 
PET SPECIALS 

-Up to $235 free ((, merchandise �«; with purchase of one of (( following CBM-PET 

items: 

•-:· · . . (. �\ ! . •\ 
FREE 

8032 32K-80 column CRT $1 795 235 
801 6 1 6K-80 column CRT 1 495 205 
8050 Dual Disk Drive-950,000 bytes 1 695 220 
CBM Modem-IEEE Interface 395 50 
CBM Voice Synthesizer 395 50 
8N full size graphics keyboard 795 1 00 
1 6N full size graphics keyboard 995 1 35 
32N full size graphics keyboard 1 295 1 70 
1 6B full size business keyboard 995 1 35 
32B full size business keyboard 1 295 1 70 
2040 Dual Disk Drive-343,000 bytes 1 295 1 70 
2022 Tractor Feed Printer 795 1 00 
2023 Pressure Feed Printer 695 90 
C2N External Cassette Deck 95 1 2  
Used 8 K  PETs (limited quantities) 495 

;;-;;-'EoucAfi-oN'ACo_l_s_c_ou·N-Ts-***-;-
Buy 2 computers, get 1 FREE 

EsM
-F�Ii-si�;;-G�ailliics-i<ey��;d·--------------------$

-
74 

CBM Word Pro 1-for 8K PET 25 
CBM WordPro 1 1-1 6 or 32K, 2040, Printer 88 
CBM WordPro 1 1 1-32K, 2040, Printer 1 78 

VISICALC for PET (CBM/Personal Software) $128 
CBM Assembler/Editor (disk) 89 
CBM General Ledger, NP, A/R NEW! 270 

Programmers Toolkit-PET ROM Utilities 
PET Spacemaker Switch 
Dust Cover for PET 
IEEE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 

$ 44.90 
22.90 

7.90 
79.00 

1 49.00 

Centronics 737 Proportional Spacing Printer $845 

NEG Spinwriter-parallel 2450 

SYM-1 $209 with 4K RAM $ 238 
SYM BAS-1 BASIC in ROM 85 
SYM RAE-1/2 Assembler in ROM 85 
MDT 1 000 Synertek Development System 1 345 
KTM-2/80 Synertek Video Board 349 
KIM-1 (add $34 for power supply) 159 
Seawell Motherboard-4 K RAM 1 95 
Seawell 1 6 K  Static RAM-KIM, SYM, AIM 320 
S-1 00 Static RAM kit SALE 1 98 
Leedex Video 1 00 1 2" Monitor 1 29 
Zenith Z1 9 Terminal (factory asm.) 770 

KL-4M Four Voice Music Board for PET $34.90 
Visible Music Monitor (4 Voice) for PET 29.90 
SPECIAL -KL-4M with Visible Music Monitor 59.90 

MICROTHELLO for PET by Michael Riley $9.95 
Machine language version-you can't win at Level 5. 

PAPER MATE 60 Command PET Word Processor $29.95 
Ful l-featured version by Michael Riley 

;; A P Products 1 5% OFF 

All Book and Software Prices are Discounted 
PET Personal Computer Guide (Osborne) $12.75 
PET and ihe IEEE-488 Bus (Osborne) 1 2.75 
6502 Assembly Language (Osborne) 9.45 
Programming the 6502 (Zaks) 1 0.45 
6502 Applications Book (Zaks) 1 0.45 
Programming a Microcomputer: 6502 7.75 
6502 Software Bookbook (Scelbi) 9.45 

B C WRITE FOR CATALOG 1 1 5  E. Stump Road 
Add $1 per order for shipping. We pay balance 

Montgomeryvil le, PA 1 8936 21 5·699-5826 A om pulers of UPS surtace charges on al l  prepaid orders 

TRS-80's 
D ISCO U NTS of 1 0 % , 1 5 %  a n d  More 

ava i l a b l e .  

W E  PAY Domest ic  U . P  . S .  s h i p p i n g  a n d  
i n s u ra n ce on m i n i m u m  orders . 

NO TAXES are co l l ected on o u t - of-state 
s h i p m ents . 

TOLL FREE Order N u m b e r  800/53 1 -7466 . 

OPEN 8 : 00 a . m .  to 6 : 00 p . m . ,  Centra i 
T i m e ,  Monday through F r i d a y ;  
9 : 00 a . m .  to 6 : 00 p . m . ,  S a t u rday . 

Pan American Electronics 
Incorporated 

A ftad1e lllaek 
AUTHORIZED SALES CENTER 

1 1 1 7 C O N WAY M I S S I O N ,  TEXAS 78572 

[·�· TO LL F R EE O R D E R  N U M B ER 800 /53 1 -7466 I.=; I TEXAS A N D  P R I N C I PA L  TELEP H O N E  N U M B E R  5 1 2/ 58 1 -2765 � 
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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 1 1  0, 1 50, 300, 600, 
1 200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. D.T.R. 
line • Requ ires +5, 
-1 2 VDC • Board only 
$1 9.95 Part No. 801 0, 
with parts $59.95 Part 
No. 801 OA, assembled 
$79.95 Part No. 801 0 
C. No connectors pro
vided, see below. 

• 

GAME PADDLES 
& SOUND 

EIA/RS-232 COO· 
nectar Part No. 

OB25P $6.00. With 

s·. 8 conductor 

cable $10 95 Part 

No OB25P9. ,. """" ""' 3DD BAUD Originate, 
w•thattachedcon- Part No . AC3 1 22 ,  

---..., ""'"" '"'"'"5· $21 9.95. 300 BAUD - eo and our senar 

Answer, Part No .  � ':,,'��;:�"g p"' AC3 1 22 .  $2 1 9 .95 . ·-------... 300BAUDAnswer/Or
COMPUCRUISE 

Prints address labels. 
multicopy invoices and 
legal-size reports. Adjust 
the tractor width from 
1 -3/4 to 9-1 /2 inches. 
8 switch-selectable 
forms lengths. Print 6 
or 8 lines per inch. Add 
the software-selectable 
full dot plotting graphics 
option to print illustra
tions. block letters. 
charts. graphs. Part No. 
1 621 72$899.95 • with 
graphics option Part No. 
1 62173 $1 099.95 

Circle 330 on inquiry card. 

iginate, Part No. AC3123, 
$229.95. 

SYSTEM 
EXPANSION 

from 
LNW Research 

e Serial RS232C/20 
mA 1/0 • Floppy con
troller • 32 K bytes 
memory • Parallel print
er port • Dual cassette 
port • Real-time clock 
• Screen printer bus • 
Onboard power supply 
• Software compatible 
• Solder mask, silk 
screen. PC board and 
user manual. Part No. 
LNW80, $69.95. 

Box of 1 0, 5" $29.95. 
8" $39.95. 
Plastic box, holds 10 
diskettes. 5" - $4.50. 
8" - $6.50. 

LEEDEX 
MONITOR 

AN S-1 00 bus Adapter-Motherboard for the 
TRS-80. Kit, Part No. HUH81 OLXK. $295.95. 
Assembeled, Part No. HUH81 DLXA. $375.95. 

NOW! 
A FULL SU PPORT SYSTEM 

FOR TRS-80 

e 32K of RAM e EPROM firmware e Disk 
control • Data acquisition • Parallel 1/0 • 
Serial 1/0 • Plug into GPA's Motherboard. 
GPA's quality design includes • 6-44 pin edge 
connectors • +5V, -5V. +1 2V, -1 2V external 
power supply required • Active termination. 
The Motherboard, Part No. GPABO. is only 
$1 49.95. 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPASO 
Memory cards: Now with Fortran compilers 
available for your TRS-80, additional expansion 
memory is a must' Card with sockets only, Part 
No. GPA801 , $1 1 9.95. Card with 1 6K of 41 1 6  
Dynamic Ram, Part No. GPA802, $224.95. 
Card with 32K of41 1 6  Dynamic Ram, Part No. 
GPA803, $329.95. All cards come equipped 
with sockets to accomodate 32 K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks. For 2708 
or 271 6 EPROMS. Part No. GPA806, $79.95. 
Serial l / 0  card. Here's what you've been 
asking for, a full serial terminal interface. with 
RS-232C or 20 mA. Current loop. Input/ output 
capabilities. Part No. GPA807, $79.95. 
Parallel I /0 Card. Control functions in the 
outside world. monitor and store real time 
events. Two parallel output ports. Dip switches 
select ports 10-2541. Part No. GPABOB, 
$79.95. 

FLOPPY DISK 
STORAGE BINDERS 

5 min. each side. Box 
of 10 $9.95. Part No. 
C-5. 

TRENDCOM 200. Part 
No. TRC0200$495.95. 
Interface for TRS-80, 
Part No. T80A $49.95, 
For Apple II, Part No. 
TRCALL. $75.95. For 
PET .  NO .  TRCP2 .  
$79.95. For Scoccerer. 
TRCSR1 $45.95. 

SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1 97B West Coast Computer Faire Tourna
ment. Part No. 00603 - TRS-80 Level I I ;  
Part No. 00604 -Apple I I 124KJ. $19.95 

SPINWRITER 
M ODELS 551 0 and 5520 

Features-EIA RS-232C/CCITT V24 Inter
face Standard • 55 Characters Per Second 
Maximum Print Rate • Impeccable Print Quality 
IOCR 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 0 Receive Only and 
Model 5520 Keyboard Send/Receive SPIN
WRITER terminals are microprocessor con
trolled serial, impact terminals designed for 
remote printing applications where impeccable 
print quality is required. Model 551 0 RO, Part 
No. NECA30759 $2795.95 • Model 5520 
KSR, Part No. NECA30762 $3095.95 
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ASCII TO CORRESPONDENCE 
CODE CONVERTER H EX E N CO D ED KEYBOARD 

Fouronboard LEOs indi
cate the HEX code gen
erated for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$1 5.00 Part No. HEX-3, 
with parts $49.95 Part 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Part No. 44P. 

T.V. 
TYPEWRITE R 

• Stand a lone TVT 
• 32 char/line, 1 6  
lines, modifications for 
64 char/line included 
e Parallel ASC I I  (TTLl 
input • Video output 
• 1 K on board memory 
• Output for computer 
control led curser • 
Auto scrol l • Non
destructive curser • 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS • Scroll up, down 
• Requires +5 volts 
at 1 .5 amps, and - 1 2  
volts at 30  mA  • All 
7400, TTL ch ips • 
Char. gen . 25 1 3  • 
Upper case only • 
Board on ly $39 .00 
Part No. 1 06, with 
parts $1 45.00 Part 
No. 1 06A 

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 
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UART & 
BAUD RATE 

G E N ERATO R 

RS-232/20mA 
INTERFACE 

This bid irectional board is a direct replace
ment for the board inside the Trendata 1 DOD 
terminal . The on board connector provides 
RS-232 ser ia l in and out. Sold only as a n  
assembled a n d  tested unit for $249. 95. 

DC 

53 Keys popular ASR-33 format • Rugged • Converts video to 
li · d MOS d' AM modu lated R F ,  G-10 P. C .  Board • rl-mo e enco lng Channels 2 or 3. So • Two-Key Rollover • MOS/DTL/TTL Compat-

ible • Upper Case lockout • Data and Strobe powerful a lmost 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-
753. Requires +5, -12 volts. $59.95 Kit. tremely stable. Rated 

1•••••••••••••••••-4 very highly in Doctor 

ASCII KEYBOARD 
TTL & DTL compatible • Fu l l 67 key array 
• Full 12B character ASCI I output • Positive 
logic with outputs resting low • Data Strobe 
• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 
+5VDC, 325 mA. Assembled & Tested . 
Cherry Pro Part No. P70-05AB. $1 19 . 95. 

Dobbs' Journal. Recom-
mended by Apple • 
Power required is 1 2  
volts AC C.T., or +5 
volts DC • Board only 
$7.60 part No. 1 07, 
with parts $1 3.50 Part 
No. 1 07A 

SOROC IQ 1 20 

• Conve a low cost 
tape recorder to a 
digital reconder • Works 
up to 1 200 baud • Dig
ital in and out are TTL
serial • Output of 
board connects to mic. 
in of 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. 1 1 1 ,  
with parts $29. 95Part 
No. 1 1 1 A 

• Converts TTL to · 
232, and converts RS- With reg. keyboard 

Your computer can control power 232 to TTL e Two se- MOD3 BK $1449.95 
(1 20VACJ to your printer, lights, parate circuits e Re- MOD4 1 6  K $1495.95 
and other 1 20VAC appliances up quires -1 2 and + 1 2  MOD5 32K $1 699.95 
to 72D watts (6AMPS at 1 20VACJ. volts e All connections Without disk drive sub-
Input 3 to 15 VDC, 2-13 MA TTL go to a 1 D pin edge tract $450.00. Add-on 

rnrl1n:>hh,IP, isolation 1 500V. Part No. 79000K connector, kit$9.95 Part drives, $495.00. With 
I Kit $9.95 • Assm. $1 2.50 • Part No. No.232A1 0Pinedgecon- 1 0 1 key option add 

This board has two Channel Kit $34.95 • Assm. $44.95. nectar $3.00 part No. $1 34.95. With 1 1 7  key 
passive. opto-isola- r••••

-;�:::��:;-
••••1�1�o�Pi.. ••••••�
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�
5
�·-J ted circuits. One con-

verts RS-232 to 
20mA, the other con
verts 20mA to RS-
232. Al l 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. 

• Board suppl ies a regulated +5 
volts at 3 amps., +1 2, -1 2, 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 
$1 2.50 Part No. 6085, with parts 
exc lud ing transformers $42.50 
Part No. 6085A 
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I I  Or 

"'"'t"L.C I I  PLUS 

= 

1 6Kffi975.95, Extra 1 6K 

PET COMPUTER 

With 1 6K & monitor
$895.00 • Dual Disk Drive 
-$1 095.00 

E.S. RAM installed ... _______ ... 
$74.95, extra 32K E.S. 
RAM installed $148.95. 

APPLE II HOBBY/ 
PROTOTYPING CARD 

OPTO-ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are 8 inputs that 
can be driven from 

Interfaces printers, syn- TTL logic or any 5 volt 

PA L 
T�li����f�T -�J(;j@ll 

This board has 8 triacs capable of switching 
1 1  0 volt 6 amp loads (660 watts per channel) or a 
total of 5280 watts. Board only $1 5.00 Part No. 
2 10, with parts $1 1 9.95 Part No. 21 OA 

APPLE 1 1 -::
SERIAL 1 / 0  
I NTERFACE 

Baud rate is continuously adjustable from 0 
to 30,000 • Plugs into any per ipheral 
connector • Low current drain. RS-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 I I for a video or an intelligent terminal. 
Also can output in correspondence code to 
i nte rface with some selectrics. • Also 
watches DTR • Board only $1 5.00 Part No. 
2, with parts $42.00 Part No. 2A, assembled thesizerskeyboards,and source. The circuit J8EA-D D-AConverter board can be plugged ·----���������----... & Switches. This inter- into any of the 8 sockets 
$62.00 Part No. 2C 

face has 4 1/0 ports of your Apple 1/. It has 
with handshaking logic, a 1 6 pin socket for 
2-6522 VIA's and a standard dip ribbon 
74LS74 for timing. In- c a b l e  connec t i o n .  
puts and outputs are Board only$1 5.00. Part 
TTL compatible. Part No. 1 20, with parts 
No. 79295K Complete $69.95. Part No. 1 20A. 
Kit-$69.95 • Part No. �--------�� 
79295A Assembled-
$79.95 

REAL TI ME 
1 00,000 DAY 

CLOCK 
MT HARDWARE Dou
ble the utility of your 

VIDEO TERMINAL 

S-100 bus computer 1 6  l ines, 64 columns • 

with a real-time clock er and lower case 

• Programs 2708's address relocation of each 
4K of memory to any 4K 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 $1 39, with 4 
EPROMS $1 79, with 8 EPROMS $21 9. 

that keeps time in dot matrix • Se- 1-----------------... 
1001'S increments for rial R S-232 in and out 
over 273 years. Pro- w i t h  TTL para l l e l  
gram events for the en- keyboard input • On 
tire periodwith realtime board baud rate 
interrupts .. .without de- generator 75 ,  1 1 0, 
railing the system. Main- 1 50 ,  300 ,  600 ,  & 
tain a log of computer 1 200 j umper se lect-
usage, time and date ab le • Memory 1 024 
transaction printouts, characters (7-21 L02J 
call up lists. On-board • Video processor chip 

backup. S FF96364 by Necu-
- $349.00 Ion ic • Control char-.. iiiillii!i!!!i!l!l!!!itiiiiill acters (CR . LF, � . � .  

Uses 2708 EPRO 
memory speed sel 
t ion p rovided ,  a d
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 

7902A. 
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t , L non destruct ive 
cursor, CS ,  home, CL 
• White characters on 
b l ack background o r  
vice-versa • With the 
add i t i o n  of · a key
board, v ideo monitor 
o r  TV set with TV 
interface (part n o .  
1 07AJ a n d  power 
supp ly th is is a com
p l ete s t and a l one 
terminal • a l so S - 1  00 
compat ib le • requ ires 
+ 1 6 ,  & - 1 6  VDC at 
1 OOmA, and 8VDC at 
1 A .  Part No .  1 000A 
$199 .95 kit . 

WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 

FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, rem ex 5" & B" drives 
up to 8 drives, on board PROM with power 
boot up , wi l l operate with CPM (not 
included). PCBD . . . . . . . . . . . . . . .  $42.95 

FPB-1 Front Panel. (Finallyl IMSAI size hex 
dis[llays. Byte or instruction single step. 
PCBD . . . . . . . . . . . . . . . . . . . . . . . . .  $42.95 

ME M-1 A 8Kx8 fully buffered, S-1 00, uses 
2 1 02 type RAMS . 
PCBD . . . . . . . . . . . . . . .  $24.95, $ 1 68 Kit 

QMB-1 2 MOTHER BOARD, 1 3  slot termi-
nated, S-1 00 board only . . . . . . .  $34.95 

$89.95 Kit 
CPU-1 8080A Processor board S-1 00 with 

8 level vector interrupt PCBD . .  $25.95 
$89.95 Kit 

RTC-1 Realtime clock board. Two independ
ent interrupts. Software _programmable. 
PCBD . . . . . . . . . . . . .  $25.95, $60.95 Kit 

EPM-2 2708/271 6 1 6K/32K 
EPROM card PCBD . . . . . . . . . . .  $24.95 
$49.95 with )Jarts less EPROMS 

QMB-9 MOTHER BOARD. Short Version of 
QMB-1 2. 9 Slots PCSBD . . . . . . .  $30.95 

$67.95 Kit 
MEM-2 1 6Kx8 Fully Buffered 2 1 1 4  Board 

PCBD . . . . . . . . . . . .  $25.95, $269.95 Kit 
YOU MUST REFER TO THIS AD 

TO GET THESE PRICES. 

D.C. HAYES M ICROMODEM 

Fully S-1 00 bus compatible including 1 6-bit 
machines and 4 MHz processors. • Two soft
ware selectable Baud rates-300 Baud and a 
jumper selectable speed from 45 to 300 Baud. 
(1 1 0 standardl. 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-Cal/. The MICROMODEM 1 00 
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 
B0-1 03A Data Communications Adapter. 
Micromodem-DCHA32625-ffi379.95 

T I D M A  

Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader !no 
pmml has FSK encoder/decoder for direct con
nections to low cost recorder at 1 200 baud rate. 
and direct connections for inputs and outputs to 
a digital recorder at any baud rate • S-1 00 bus 
compatible • Board only $35.00 Part No. 1 12, 
with parts $1 10.00 Part No. 1 1 2A. 

SYSTEM MONITOR 
80BO, 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/nY 
INTERFACE 

This board has two 
active circuits. one con
verts RS-232 to 20 mA. 
the other converts 20 
mA to RS-232. Re
quires + 12  and -1 2 
volts. $9.95 Part i.Jo. 
SODA Kit. 

Four Serial 1/0 RS-232 
ports. S-1 00 Bus, Soft
ware or jumper selectable 
baud rate 1 1 1 0. 300. 600. 
1 200, 2400, 4800, 9600, 
1 9.2Kl. on board X tal 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. Boand only 
$29.95. Part No. 7908. 
With parts !kitl $1 99.95, 
Part No. 7908A. 

S-1 00 B U S  
A JI:R M I NATQR 
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I I 
" = I .. appla computar 

The APPLE II is a completely assembled and tested computer 
system. The system includes a rugged molded case. typewriter· 
style keyboard with N-key rollover, high·efliciency switching 
power supply, two hand controllers, demonslralton programs on 
tape cassettes. AC power cord, cassel\e cable, reference 
manuals 

1 ····· 'llol 
I I 

'I 'Ill 
.,.,: 

I 

'I .,,, '•·: 
I 

372 

s975 16K APPLE 1l has ROM-resident Integer BASIC tnterpreter. monitor. 
mini-assembler and disassembler & BASIC Programming Manual . 

32K s1 050 48K s1 1 25 APPLE II OR APPLE II PLUS 
APPLE II PLUS has ROM-resident Apptesoft Extended BASIC 
interpreter. Auto-Start ROM, disassembler & Applesott Tutorial 
Manual. 

DISK II·ORIVE ONLY !419 
DISK II·DRIVE & CONTROLLER CARD 4B9 
MODEM l iB VI! INTERFACE 339 
MODEM 1 1 8  ONLY (Novatton Cal) 159 
GRAPHICS TABLET 659 

SIL[NTYP[ PRINHR 
I'J/Apple l n telace 519  

APPLE COMPUTER 

INTERFACE CARDS 

PROTOTYPING;HOBBY CARD . 121 
PARALLEL PR INTER INTlRfACE CARD 145 
COMMUNICAIIDN CARD & DB15 

Connector Cable 185 
HI·SPEED SERIAL INTERFACE CARD . 155 
LANGUAGE SYSTEM VIIIH PASCAL 419 
CENTRONICS PRINTER 

INTERFACE CARD 185 
APPLESOn I I  FIRMWARE CARD 

W/Auto-Start ROM . .  149 
INTEGER BASIC fiRMWARE CARD 

W1Moo. & Prog Ard ROMS . . 1 49 
ADD·ONS 

16K MEMORY UPGRADE 
(T RS·BO. Apple Sorcerer) . . !69 

ABI NUMERIC INPUT KEYPAD 
(Old or New Kybrd) 1 19 

ALF MUSIC SVNTH•SIZER. 139 
ALf TIMING MODE INPUT BOARD. 19 
BRIGHTPEN UGHTPEN from SOH APE 32 

CALIFORNIA COMPUTER SYSTEMS 

1 1K  ROM/PROM ASSEMBLED 
BOARD NO. 7 1 14A 

730 • 5695 737 • S9!i'l 
NEC !>!110 !J!>JO \", lfiACTOHS 
PRINTER STANDS 

PROGRAMMABLE II  MER MODULE 
No 7440A 145 

3'·  DIGIT BCD ANALOG TO 

DIIIGAL CONVERTER . 135 
GPIB 1ElE·488 ( 1978) INTERFACE 

No 7490A. 159 
ASYNCHRONOUS SERIAL INTERFACE 

No 7710A 145 
SYNCHRONOUS SERIAL INTERFACE 

NO. 7 7 1 1A 145 
PARALLEL INTERTACE No. 7720A 109 
ARITHMETIC PROCESSOR CARD 

NO. 781 1 B  339 
\VIR[  WRAP BOARD 20 
SOLDER TAIL BOARD 20 
EXTENDER BOARD . 14 
PCB ETCH BOARD . . . . . . .  10 

CORVUS 

CORVUS 10 MEGABYTE HARD DISK 
OR IV[ SYSTEM !4495 

CORVUS MIRROR! (VIR ReQu11ed) 695 
CORVUS MIRROR2 (VIR ReQuued) 795 
CORVUS CONST[LLATION 595 
DAN PAYMAR LOWER CASE ADAPTER . 44 
DC HAYES MICROMODE M  I I  . 3 19 

HUERISTICS 

SPEECHLINK 2000(64 Word 
Vocabulary) 219 

SPEECHLAB 20A {Cassetle) 169 
SPEECHLAB 20A {Drskette) . .  . 189 
MODEL 70 CONTROLLER . 75 
M&R SUP·R·MDD TV MODULATOR 

D I S K  D RIVES 
$350.00 

MODEL II OR IVES 

M&R SUP·R·TERMINAL 80 COLUMN APPLE I I  & APPLE I I  PLUS fORTH II by PROGRAMMA SOrTI'IARE 

BOARD 339 sonwARE SINGLE DISK COPY ROUIINlS 

MICROSOTT 1·80 SOFTCARD SYSTEM PASCAL wtlh LANGUAGE SYSTEM . !429 APPLEBUG ASSEMBLER! 

WtCP/M 299 fORTRAN for use wtlh LANGUAGE DISASSEMBLER 
MICROIVORKS DS·65 DIGISECTOR 339 SYSTEM 169 APPLE BUG DEBUGGER 

MOUNTAIN HARDWARE 
CPI M lor use w•th M lCROSOrl Z-80 APPLESDFT UIILITY PROGRAMS 

APPLE CLOCK/CALENDER CARD . 129 SDTTCARD. 199 By HAYDEN 
SUPERTALKER SPEECH SYNIHISIIER THE CONTROLLER General Busmess PRINTERS, TERMINALS 

SYSTEM 249 System 519 & MONITORS 
ROMPtUS - w/K[YBOARO FillER 169 THE CASHIER Rela•l Management & 

PRINHRS. TERMI NALS & MONITORS 
ROMPLUS - wo!KEYBOARO fiU(R 155  Inventory 199 
INTROLIX· ID  REMOTE CONTROL APPL[WRIJ[R Wmd PtQtessor 65 ANAQ[X DP8DOO o• DP8DDDAP 

SYSI[M 149 APPLE POST Matling ltsl System 4S ANADEX DP9500 o• DP95DI 
BASE 2 w !TRACTOR & BUFFER . INTRDL X· IO  CONTROLLER DNL Y . 169 APPLEPOSI Graph & Plot System . 85 
CENTRONICS 700·9 ROMWRII[R SYSTEM 159 DOW JONES PORTFOLIO [VALUATOR 45 CENTRONICS 737 

PROGRAMMA APPLE JOYS liCK 39 CONTRIBUTED VOLUMES I THRU 5 MPI 881 . 
SH·THRU CLEAR PLASTIC TOP w/ MANUALS 35 PAPER TIGER IDS 440 

TOR APPLE II . 23 VISI·CALC by PERSONAL SDfTIVAR[ 125 WiGRAPHICS OPTION 
SSM AID SERIALI PARALLEl i!O DESKTOP/PLAN by DESKTOP NlC SPINIVR ITER 5530 o• 5510  

CARD IKIIi 129 COMPUTERS 85 TRENDCDM IGO 
SSM AID ASSEMBLED & TESTED 169 CCA DATA MANAGEMfNT TRENDCOM 100 

SYMTEC By PERSONAL SOTII'IARE 85 l[[Q[X VIDEO 100 
APPLE LIGIIT PEN SYSTEM 1 1 9  PIMS Personal lnlorma!lon SANYO 9 INCH B&l'l MONITOR 
SUPER SOUND GENERATOR IMONDI . . 139 Management System SANYO 15 INCH .1 0 NITOR 
SUPER SOUND GENERATOR IST[R£01 . 229 ADVENTURE by MICROSOFT T l l 3  INCH COLOR MDiliiDR 
SVA 8 1NCII DISK DRIVE CONTROLLER SUB-LOGIC FS· l Flight Srmulalor SDRDC IQ 120 

CARD . 339 SARGON II Chess by HAYDEN (Cass ) SDRDC IQ 140 
VERSA WRITER DIGIIIZER DRAWING SARGON I I  Chess on Orskette . 

BrU Budges TRILOGY ol GAMfS HAZELTINE 1 500 
SYSTEM . 2 1 9  HAZELTINE  1 5 1 0  Brll Budges SPACE GAME ALBUM VIDEX VIDEOTERM 80 COLUMN CARD . 319  

SPACE INVADER on  cassette HAIELTIN E 1520 

MOO I 
TllS 80 
COMPATIBLE 

SPACE INVAOER on Orsketre HAZELTINE 1 4 1 0  

SYBEX APPLl-80 8080 SIMULATOR HAIELTIN[ 1410 

V R DATA 'S  T R S-80TM 
SWEE PSTA K E S  

C e l e b r a t i n g  V. R .  DATA's 8 t h  A n n iversary 

O V E R  $ 1 700.00 i n  P R I Z E S  

G R A N D  P R I Z E - 1 6 K L l l  T R S- 8 0  
T W O  SECOND P R I ZE S - D I S K D R I VES 
F O U R  T H I R D  P R I Z E S  - 550.00 G i l l  Cert i f icates 

SWEE PSTA K E S  R U LES 
A L L  E N T R I E S  M U S T  B E  S U B M I T  T f lJ O N  U H I G I N A L  

E N T R Y  B L A N K  
---

O N E  E N T R Y  P E R  P E R S O N  179 • 51175 
52950 

fROM $119 1 DRIVE SINGlE ENCLOSURE S899 W I N N E R S  S E L E C T E D  B Y  R A N D O M  D R AWI N G 
I DRIVE MULTIPLE ENCLOSURE S\069 50 N O T  IF I E  D BY M A IL 

OWNEJl"S ADDITIONAL DRIVES FOR MULl ENC $540 �l !:!.QQ.....!_ � HARD DISK DRIVE (10 MEGI $5995 E N T R I E S M U S T  fl E  R f t ' F IV f D R Y  1 <1 J l  l:ll l  

V O I D  W H E R E  P R O H i fl i T t D  fl Y 1 ·\ W 
P U R \ H A S E  N E O S S A R Y  SJ!> 550 S5 

DISK HEAD CLEANING KIT $10:.� 
51500 4K L II TRS-80 S57S.70 
SJOO ���23� 

II ������0 $149 9!i 5249 0 K EXPANSION INTERFACE 5218 10 
599 9S 5199 161( EXPANSION INTERFACE SJ76 10 r 
s;::� ��:: ���E�����s��o6�i.�ERFACE 

��:.� I M A I L  N OW TO 
5199!1 i� ;; �=� 

s\��';s
TOA BY INTERTEC 

FllOM�� I NAME 

N O  

!795 
1395 
599 

1099 
849 
699 
895 
995 11 

1iii :::: 
529 • 
139  
159  
1 49 1 ;�: �· 1 1 99 ' 
979 

1079 
1379 

749 
819 

534 9\nr. ll.NTI STATIC MATS 5160 
I ADDRESS 

OTH E R  PRODUCTS AVAILABLE • CALL I F  Y O U  DON'T S E E  WHAT Y O U  NEED STATE ___ Z I P  __ _ DEA L E R  INQU I R ES I N V I T E D  • SERVICE CENTER OPE N NOW 1 CITY -----------
ABOVE P R I CE S  A R E  CASH D I S C O U N T E D  e CA L L  F O R  OT H E R  T E R MS TELEPH O N E  OCCUPATION 

C O M PUTER EQUIPMENT OWN E D  

SEND F R E E  CATA LOG 0 
_ j  

BYJ'E September 1980 C i rcle 332 on i nquiry card. 



R"" R•>" 'u <Xq�••e <I I>' OOCI ->00o'ICI•"'9 <1° O' <> �•t•OP'O<e\>O' >o>'P.., "ti�<J•nq "OR •" '""' 00> , ' ""'"�''' """ """""'"�"' <11 ..,,�,., >"v'''""' o•..- le'<"e<l """ e•e•w't'<l "<>� 1>'0 

"'"' ""�'\ !•  ('oplnon> "OR "'•( 1Df>'0( ('\\0" �·<I"'\ U'<' R"""� 0"<1 e •<'t,.<ed .� 'oj)o{DI 
ROOI and ·• >"e\\e\ '"""'""' '"'" Odoan ti»C\ IO"'""'•"< an<J ,np.,t Ov'PuiJ l�e qool 
00Q<'> <>"U d•I.Otj.on<oq.,, I0 < " '" "'01' •"'1>0' oi •"•\ <Ou,.e •> '<> P"O"de on ooeoall .,n<le• .,.... OJ>PI-<<>'""' .,....,. oO ..,.� •,goo oO "'"'" """""'II o• '"" '""'""'' a• "''''""'"'"""' 
P"Oit'\\0' Wno• •> "O't'ded '0 ''"'"'""'""' 0 P'Q(J'0''""'"<1 �<'Qv"el 0" wnde"'U"d•"Q 01 ,,,,.,.., "OR •o u\0' ,, '"<' •"'!><><' cl '"•<'OI>'a •he moon tonteP'> '" '"<' tNTPQ()v( I<QN IQ 
< e\\O' l>tl>e<l '•''<'"'> '"<'•' .,,0,,,,,0., lop•" MI(�OI'IIQ(f!)SQR� !tiMtNAR " •> •e10m 
<<>•<''@'<� ,....,.,., !lA!»( 0l'<Noll()l'<5 �V�IfM "'<'"<<t'd "'"' '""''" 'RO ,.,.., """ 0.. '<>'<'" 

(()MI0()'<!NI5 MI(�QPOQCI�!.QR AI>I>Lt(A II()N� ... .,.._, IQ ,OQo, IQO $2995.0.( 1 $2995 
·NO TECHNICAL BICKCIIOUNO ISSUMEO· 

VOLTAGE REGULATORS 

NECATIVE 7905/SV I 
� 

Circle 333 on i nq u iry card. 

& TESTED 
California Computer S)."SkmS 

8212 1/o Qort $ 2 95 
MSM5832 MICROPROCESSOR 

REAL-TIME 

CLOCK/CALENDAR 

GENERAL DESCRIPTION 

1 ... \ISU�l .. a ,_!l>o(: _..,,-<;�ate CUOS "'"�<atll<l ("CU<I tnat l"""l-• n a •ul - �• u1ot1><1•••<><,...,.., 
t>u1..o<..,�III'CI mot:IOI>'OC�>O< •PC>�o<.•t><>n� ln., on..:nop J1 IU 111 c..,..lal tO"t<OIIM!OKOialo< h...., .,..., ,. CDu�le�<Jo .. n to 
1>'0YoGo: �OCI<en•l>lt' 4·t>l l O<!alaot SECONOS UINUTES 
..OURS O.O.Y.of·WHII OAIE UONTI< 4f'I(IY[AA Oat4ac. 
cus .. t<>nl<olleO O, •·t>l aoc•n• �"'" -• •u<l .. nlea...., 
I'IOI<I«''flu" Oine' '"""""'"' "'�"""' 'l" H " tol.,...l-toon 
"'•P r•� -oenMocaloon and m..,wi · JO""'- (<><•KtoOn 

�����.�:=:::::..•�!',�� �!,:�:..;!"c:�:'�a•-
OI ......., ,� .. he<" "'•"' I>O"'e' """ � lftl on""''•c• 
•••n ·�OO<l le>/"'9 01 ..... ....... . _.... _ .. , ...... lne usr.o�J< " """'od '" •� 18-leacl dLUI...,·•n• �><•"oc tAS ..,n .. J p�c•�e 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYTH I NG FOR THE S - 1 00 BUSS 
* FPB-1 FRONT PANEL BOARD FOR 8080A AND Z80 

SYSTEMS I MSAI COM PATI BLE. 
PCBD . . . . . . . .  $56.95 K I T  . . . . . . . .  $ 1 75.00 

* MEM-2 1 6K RAM 21 1 4's. ADDR ESSABLE I N  4K 
BOUNDARIES. 
PCBD . . . . $33.95 KIT (LESS RAMS) . . . .  $80.95 

* EPM-2 1 6/32K ROM USES 271 6  OR 2708. ADDRESS
ABLE IN 4K BOUNDARIES. 
PCBD . . . .  $33.95 KIT (LESS ROMS) . . . .  $74.95 

* CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. 
PCBD . . . . . . . .  $33.95 KIT . . . .  $1 24.95 

* IOD-1 1 / 0  BOARD. O N E  SERIAL,  TWO PARALLEL 
W I TH CASSETTE. PCBD . . . . . . . $33.95 

* FDC-1 FLOPPY D I S C  CONTROLLER BOARD USES 
1 771 . PCBD . . $45.95 

* QMB-12 13 SLOT M OTHER BOARD. 
PCBD . .  $42.9 5  KIT . .  $ 1 25.95 

* Q MB-9 9 SLOT MOTH E R  BOARD. 
PCBD . . . . . . .  $35 .95 KIT . . . . . . .  $ 1 09.95 

* PTB-1 POWER S U PPLY A N D  TERMI NATOR BOARD. 
PCBD $29.95 KIT . . . . . . . . $49.95 

* RTC-1 REAL TIME CLOCK BOARD WITH TWO 
I NTERR U PTS. 
PCBD . . . . .  $29.95 KIT $79.95 

* MEM-1 8K RAM , USES 21 02's. 
PCBD . . . .  $33.9 5  KIT (LESS RAM) $71 .95 

* EPM-1 4K 1 70Z BOARD. 
PCBD $29.95 KIT ( LESS ROM) $59.95 

FUTURE PRODUCTS : 80 CHARACTER V I DEO BOARD . 
Z-80 C P U  BOARD WITH R O M ,  8 PAR A L LE L  PORT 1 / 0 BOAR D . 

DEALER I NQ U I R IES I NVITED , U NIVERSITY DISCOU NTS AVAILABLE 
AT YOUR LOCAL DEALER 

MOST PRODUCTS FOR IMMED IATE SH IPMENT. NO 4-8 W E E K  D ELAYS REQUI RED FOR OTHERS. 

(wmc);nc. 
WAMEGO, INC. , P .  0. BOX 877 • 455 PLAZA ALHAMBRA • E L  G RANADA, CA 9401 8 • {41 5) 726-6378 
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Circle 335 on i nquiry card. 

a§: = CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. F u l ly buffered addressable i n  4K 
blocks. I E E E  standard for bank ·addressi ng 21 1 4's. 
PCBD . . . . . . . . . . . . . . . . $28.95 K i t  450 NSEC . . . . $249.95 

PT-1 PROTO BOARD. Over 2,600 holes 4" regula
tors. A l l  S-100 buss functi o n s  labeled, gold f ing ers. 
PCBD . . . . . . . . . .  $28 .9 5  

PT-2 PROTO BOARD. S i m i l a r  to PT-1 except set
up to handle solder tail sockets. PCBD .. $28.95 

CCS MAIN FRAME. Kit  (S-1 00) .. . . . . . . . . . $339.95 

APPLE EXTENDER. Kit  $22.95 

A P P LE I E E E  INSTRUM ENTATION INTERFACE 
K I T  7490. K i t  . . . . . . . . . . . . . . . . . . . . . .  $275.00 

A R I T H M E T I C  PROCESSOR FOR APPLE 78 1 1 A. 
Kit . . . . . . . .  $350.00 

APPLE ASYNCHRONOUS SERIAL I N T E R FACE 
7 7 1 0A. Kit  . . . . . . . . . . . . . . . . . .  $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
771 2A. Kit  . . . . . . . . .. . . . . .  . .  . .  $89.95 

ALL OTHER CCS PRODUCTS AVA I LA B LE 

--� ::111 
PB-1 2708 & 271 6 P rogramming Board with pro
visions for 4K o r  8 K  E P R O M .  No external s u p pl ies 
required. Textool sockets. Kit . . .. . .  . . .  $ 1 49 .95 

CB·1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power o n /  rest Vector J u m p  Para l l e l  
p o r t  w i t h  status. K i t  . . . $ 1 59.95 P C B D  . $34 .95 

VB·3 80x24 V I D E O  BOARD. Graphics i n cl uded . 
4 M H Z $379.95 

10-4 Two serial 1/0 ports with f u l l  handshaking 
20 / 60 rn a  current loop:  Two paral lel  1 / 0 port�. 
Kit . . . . . . . . . $ 1 74 .95 PCBD . . . . . . . . . . . . . . . . . . $34.95 

VB·IC 64 x 16 video board, upper lower case Greek 
composite and paral lel  video with software, S- 1 00. 
Kit . . $ 1 45 .95 

CB-2 Z80 CPU BOARD . Kit 

AIO APPLE S E R I A L / P A RA L L E L  

. . . .  $ 1 99.95 

..  $ 1 49.95 

ALL OTHER SSM P R O D U CTS AVAILABLE 

10 Megahertz 

H M 307 
S I N G L E  TRACE 
OSC I LLOSCOPE 

• I D EAL S E R V I C E  I NSTR U M E NT 

• T I M EBASE 0.2 }J.S-0.2 s/cm 

• LPS-T R I G G E R  • C O M PACT 

• B U I LT- I N  COM P O N E NT TESTER S404.25 

50 Megahertz 

H M 8 1 2  
DUAL TRACE STO RAG E 

OSCI LLOSCOPE 

• 50 MHz DUAL TRAC E 
PLUS VARIABLE 
P E R S ISTENCE 

• D E LAYED SWEEP WITH 
AFTER D ELAY TR I G G E R I N G  

• STORAGE OF S I N GL E - S H OT· SIG NALS 
"AUTOMATIC STORE" 

• LED I N D I CATI O N  FOR OVERSCAN, S I N G L E  
S H OT. TR I G G E R  ACT I O N  DELAY M O D E. 
AUTOMATIC STO R E  S4032.00 

Power Supplies from ADTECH POWER l}J ModOO ";- • APS 5·3 
APS 12·1 .6 ' APS 15·1 .5 - !.. APS 24-1 

Vdc Amps 
5 3.0 

1 2  1 .6 
1 5  1 .5 
24 1 .0 

25 up 

Model Vue Amps 
APS 5·6 5 6.0 
APS 12-4 12  5.0 
APS 15·3 15 3.0 
APS 24·2.2 24 2.2 

1 ·9 10 up 25 up 

WAMECO INC. 
FDC-1 F L O P P Y  CONTROLLER B O A R D  wilt  drive 

shug art, pertek, remic 5" & 8" drives u p  to 8 d rives, 
o n  board PROM with power boot up,  will operate 
with CPM '" (not included).  PCBD . . $43 .95 

F P B - 1  F r o n t  P a n e l .  IMSAI size, hex d i s p l ays. Byte, 

or instruction single step. PCBD . . $48.50 

MEM-1 A · 8K x 8 fully buffered, S-100, uses 2 1 02 

type rams. PCBD . . . . . . . . . $28.95 

QM-12 MOTHER BOARD, 13 slot, terminated, S-1 00 

board only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $39.95 

CPU-1 8080A Processor board S-100 with 8 level 

vector interrupt. PCBD . . . . . . . . . . . . . . .  $28 .95 

RTC-1 R e a l t i m e  c l o c k  board. T w o  independent in-

terrupts. Software programmable. PCBD . . . . . . $25 .95 

E P M - 1  1 702A 4K E p r o m  c a r d .  PCBD . . . . . . .  $25.95 

EPM-2 2708 / 27 1 6  1 6 K / 32K EPROM CARD. 
PCBD . . . . . . . $28.95 

QM-9 MOTHER BOARD. Short Version of QM-1 2. 

9 Slots.  PCBD . . . . . . . . . . . . . . . . . . . . . $33 .95 

M EM-2 16K x 8 Fully Buffered 21 1 4  Board. 
PCBD . . . . . . . $28B5 

PTB·1 POWER SUPPLY AND T E R M I NATOR BOARD. 

PCBD . . . . . . . . .  . . . . .  . . .  . . . ... . . . . . .  . . .  $28.95 

IOB-1 S E R I A L  AND PARALLEL INTERFACE. 

2 para l l e l ,  one serial  and cassette. 
PCBD . . . .  $28 .95 

2708 . .  $ 9.49 21 1 4L 450 NSEC $5.99 

271 6 . . . . . .  $35.95 21 1 4L 200 NSEC . . . . . .  $6.99 

(415) 726-7593 
P .  0. Box 955 • El Granada, CA 94018 

Please send for I C ,  Xistor and Computer p arts list 

OSC I LLOSC O P E S  

20 Megahertz 

H M 3 1 2 
D U A L  TRACE 

OSCILLOSCOPE 

• 10 X 8 em D I SPLAY 

• LPS-TR I G G E R I N G  

• BANDWIDTH DC-20 M H z  

• T R I G G E R I NG u p  t o  3 0 M H z  

• F U LL X - Y  O P E RATION 

50 Megahertz 

H M 5 1 2 
D U A L  TRACE 

OSC I LLOSCOPE 
• BANOyYIDTH OC-50M Hz 

• T R I G G E R I NG up to 70MHz 

• AFTER T R I G G E R  DELAY LINE 

• SWEEP D E LAY 

• D E LAY L I N E  

• OVERSCA N N I N G  I N D I CATION 

• B R I G H T  D I S PLAY 

• IDEAL FOR C O M M U N I CATIONS 
AND DATA PROCESSING 

lntersil LED or LCD 
3% DIGIT PANEL 

METER KITS 
B U I L D  A WORKING DPM IN 'lz H O U R  WITH 
THESE CO,MPLETE EVALUATION KITS 1-----------�...:.._--------l Test those new !>arts lor yoursell woth lnters11's low 
cost prototypong kns. complete wnh AID converter an ct 
LCD rh�play (7 I 06) 01 LEO display (71 07). Kits provodll 
al l mi!IC111115, 111CI PC hoHIII, Ior a hmchOIUII9 Jlilllel niC1lll. 
1Cl7106EV {LCO) . S29.95 1Cl7107EV JLEO) . $24.95 

•· • · / S4��so s��-�s S38.85 S66.90 S64.00 S61.10 
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8 Digit · 1 0  MHz Universal Counter Kit 
Kit Includes: e Resistors 
e ICM7226AIDC IC e Capacitors 
e 1 0  MHz Quartz Crystal e Diodes 
• (8) 7 Segment .3" LE D Displays • Switches 
• PC Board · • IC Socket 
Order Part Number ICM7226AEV . . . . . . . .  574.95 

SEPT. SPECIAL SALE 
O N  PREPAID ORDERS 

(Charge cards not i n c l u d e d  on this offer) 

M I KOS PARTS WITH WAM EGO PCBDS. 
1 0% OFF OF N O R MA L  P R I CE.  

M I K O S  PARTS ASSORTMENT 

WITH WAMECO AND CYBERCOM PCBDS 

MEM-2 with M I KOS = 7  1 6K ram 
with L21 1 4  450 NSEC . . . . . . . . . . $249.95 

MEM-2 with M I KOS = 1 3  1 6K ram 
with L21 1 4  250 NSEC . . . . . . . . . . . . . . . . . . . . . . . . . $279.95 

CPU-1 with M I KOS =2 8080A CPU . . . . . .. . . . . $99.95 

QM-12 with M I KOS "4 13 slot mother 

board . . . ... . . .. . . . . .. $ 1 1 0 .95 

RTC-1 with M I KOS =5 real t ime clock . . . . . .  $65.9 5  

EMP-1 w i t h  M I KOS = 1 0  4K 1 702 less 
EPROMS ..... . . .. .  $ 49.95 
EPM-2 with M I KOS = 1 1  1 6-32K E P R O M S  

l e s s  E P R O M S  . . . . .. . .  . .  . . . . . . . . . . $65.95 

QM-9 with M I KOS r 1 2  9 slot mother 

board . $99 .9 5  

FPB-1 with M I KOS = 1 4  a l l  parts 

for front p a n e l  . . . . . . . . . . . . . . . . . . . .  " . . . . .  $ 1 44.95 

M I K OS PARTS ASSORTMENTS ARE All FACTORY MARKED 

PARTS. K I TS INCLUDE All PARTS LISTED AS R E Q U I R E D  

F O R  T H E  COMPLETE KIT LESS P A R T S  L ISTED. All SOCK

ETS I N C L U D E D  . 

LARGE SELECTION OF LS TTL AVAILABLE' 

V I S A  o r  MASTERCHARGE:. S e n d  account number, interbank num

ber, expiration date and sign your order. Approx. postage will 
be added . Check or money o rder w i l l  be sent post paid in U.S. 
I f  you are not a regular cu!ltomer, please use charge, cashier's 

check or postal money order. Otherwise there w i l l  be a two

week delay for checks to clear. Ca l i f .  resi den ts add & % tax . 

Money back 30-day guarantee. VIe cannot accept returned IC's 

that have been soldered to. Prices subject to change without 

notice. $10 minimum order. S1.50 service charge on orders 

less than $10.00. 

e Easy to use · plug io capacitor, push range 
button and read the value to 0.1% • 0.5 in. liquid crystal display e Exclusive "l.).charge/0-volt" measure· 
mont circuit {potent pending) holds ±0. 1% 

basic accuracy for a full year. e Up to 200 hrs operation on standard 9V Batt. e 8 easy pushbutton ranges cover 0.1 pf to 1999 microferads. e Bost of all it's oasy on the budget - only 

MODEL 938 $1 79 

27 1 6  E P R O M  LIQUID CRYSTAL DISPLAY l�l:eia.ii'! : �i�� e�:::j��· ::�:� 5 volt 
1 6 K  

$1 8.80 

Order 2pcs 
.nd Gtt 

Ord., Spcs 
•nd GII 

10% Discount 

r-=•N.�•ITT<:f!.VN., e 0.5 in. Digit Height 
e U LTRA Low Power Consumption 
LCD106 . . . . . . . . . . . . . . . . .  $1 3.50 

• TV sync-separator circuit 
e High-sensitivity 1 mV/div 

( 5 M Hz) 
e Sweep-time magnifier 

( 1 0  times) 

e Z·axis input ( I ntensity 
modulation) 

e Signal delay line 

: :r

·
a�:��t:�i�� 5945°0 

More sensitive to your input 

•518 E B•o.�w•• T�c.., ... .o,z 1!>11 1 
C6021 111t-2l411 

1 1 080 Jo''"'"'" 81•� C"''"' C·1�. CA 110230 11\ll 390-35115 
SUNNYVALE 

IO!>• l (! Com<"O Rooo s... .... ,. •• , •. c.., 9•oal 
t•OIU 2•J.<I12t 

ATLANTA 

TR10 $ 7.90 
TR20 $10.90 

.95 

TRJO $12.90 
TRSO $17.90 

.95 

112!> ..... E. 82n<I A•o, Po•flon<I, OA II>nO 
C50Jl 2S4·5541 

HO USTON 
28•11 Rte.,mon<l 

w.,..uon, TX l10118 11131 529-3489 

Circle 336 on inqu iry card. 



Circle 337 on i nquiry card. 

BECKIAN ENTERPRISES ALL PRIME QUALITY - NEW PARTS ONLY 

SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations:  S / E  Solder Eye . SIT Sold Tail: W/W Wire Wrap. 

PART # DESCRIPTION. Row Sp. 1 ·9pc. 1 D·24pcs. 25pcs. Up. l . 1 5 6 "  CONTACT CENTER CONNECTORS. ·o· TYPE SUBMINIATURE CONNECTORS. 
BRAND: TEXAS IN ST. PART # DESCRIPTION. Row Sp. 1 ·9pc. 1 D·24pcs. 25pcs. Up. 
4070 50/1 DO lmsai/Crom. . 250 $3.95oa . $3.55oa. U.15oa. 1 5 1 05 6/12 S/E PET/NSC .140 $ 1 .BD $1.65 $1.45 QUANTITY 
4090 50/100 lmsai W/W . 250 4.30 ... 3.65u. 3.45oa . 1 5 1 1 0  6/12 SfT PET/NSC .140 1.65 1.65 1.50 PART NUMBER DESCRIPTION. 1·9pcs. 1 0·24pes. 25-99pes. 
BRAND: SULLINS: U.l Reg. 1 5 1 3 7  6 / 1 2  SfT PET/NSC .200 1.60 1.54 1.45 DE 9P Malo $ 1 .60ea. $ 1 .40ea. $ 1 .30oa. 129665 50/100 Solder Eye . 140 6.60oa . 
129670 50/1 DO SfT lmsoi . 250 4.50eo . 
129875 50/1 DO W/W lmsai .250 5.25 
129685 50/1 DO SfT Altair .140 4.95 
129990 50/1 DO SfT Cromem. .250 4.75 

6.1 0oo. 5.45ea. 1 5 1 7 5  
4.1Daa. 3.70 15270 
4.75 4.20 15275 
4.45 3.95 15435 
4.25 3.80 1 5440 

1 5445 

61· S/E Sglo Row 
10/20 S/E 
10120 srr 
12/24 S/E PET 
12124 SfT PET 
12124 srr PET 

. . 
. 140 
.140 
.140 
.140 
.200 

1.70 1.50 1.30 DE 9S Female 2.25oa. 2.00ea. 1 .90ea . 
2.15 1.95 1.70 DE 1 1 0963·1 2 pc. Grey Hood. 1.50ea. 1 .35oa. 1 .20oa. 
2.00 1.85 1.60 
2.60 2.35 2.10 DA 1 5P Malo 2.35oa. 2.15ea. 2.00ea. 
2.65 2.40 2.15 DA I SS Female 3.25eo. 3.1 0oa. 2.90 ... 
2.75 2.50 2.20 DA 5 1 2 1 1 ·1 1 .40oa. 1.20oa. 1 .15aa. 1. pc. Grey Hood 

OTHER . 12 5 "  CONTACT CTR CONNECTORS: 15505 15/30 S/E GRI Kay .140 2.50 2.25 2.00 DA 5 1 226-1 2 pc. Block Hood 2.50oa. 2.25aa. 2.oo ... 
12305 22/44 S/E No Em .140 4.15 3.75 3.35 1 5 5 1 0  1 5/30 SfT G R I  Kay .140 2.40 2.15 2.95 DA 1 1 096J.2 2 pc. Gray Hood 1.60oa. us ... 1 .30oa. 
12759 36172 srr .140 5.40 4.85 4.35 1 5 5 1 5  15/30 W/W G R I  Kay .200 2.60 2.35 2.10 
12790 40/80 W/W .250 6.30 5.65 5.00 1 5600 18/36 S/E .140 3.35 3.05 2.70 DB 25P Mala 2.60oa. 2.60oa. 2.40ea. 

1 5 6 1 0  t8136 srr .140 3.00 2.70 2.40 DB 25S Female 3.60oa. 3.40oa. 3.20oa. 
. 100'' CONTACT CTR CONNECTORS: 1 5 6 1 5  18/36 W/W .200 3.60 3.20 2.90 DB 5 1 2 1 2·1 1 pc. Grey Hood 1.50aa . 1.30eo. l .! Doa. 
1 0046 
10280 
10175 
1 0180 
1 0 1 90 
10485 
10490 
10500 
10535 
1 0540 
10550 
10585 
10605 
10595 
10615 

13/26 S/E No Em .140 3.40 3.05 2.15 1 5700 22/44 S/E KIM/VEC .140 2.98 2.90 2.75 DB 51 226·1 2 pc. Black Hood 1.90oa. 1 .65oa. 1 .45oa. 
25/50 S/E TRS 80 .140 4.50 4.05 3.60 1 5705 22/44 SfT KIM/VEC .140 3.98 3.30 3.00 DB I I  096J.3 2 pc. Gray Hood 1.75oa. 1.50ea. 1 .35oa. 
20/40 S/E TRS 80 .140 5.85 5.35 4.75 1 5 7 1 0  22/44 W/W KIM/VEC .200 3.49 3.20 2.85 DC 37P Mala 4.2Doa. 4.00ea. J.70oa. 
20/40 W/W TRS 80 .200 3.30 3.00 2.1 5 15875 25/50 S/E .140 4.65 4.20 3.75 DC 37S Female 6.oo ... 5.75oa. 5.50ea. 
20/40 SfT TRS 80 .140 3.20 2.90 2.55 15880 25150 srr .140 4.55 4.10 3.65 DC 11 0963·4 2 pc. Gray Hood 2.25oa. 2.0001. 1 .7580. 
36172 S/E Vector .140 5.50 4.90 4.40 15885 25/50 W/W .200 4.85 4.35 3.90 
36/72 W/E Vector .200 5.80 5.25 4.65 1 6 1 1 5  36172 S/E .140 6.50 5.85 5.20 DO SOP Mole 5.50aa. s.to ... 4.75oa. 
36/72 SfT Vector .140 5.70 4.20 4.60 1 6 1 20 36172 srr . 140 8.55 5.90 5.25 DO 50S Fe mala 9.40aa. 8.60ea. 8.00oa. 
40/80 S/E PET .140 5.85 5.35 4.75 1 6 1 25 36172 W/W .200 6.75 6.1 0 5.40 DO 5 1 2 1 6·1  1 pc.  Gray Hood 2.40aa. 2.20ea. 2. oo ... 
40/80 W/W PET .200 6.00 5.40 4.80 1 6145 36172 srr .200 6.50 5.85 5.20 DO 11 0963·5 2 pc. Gray Hood 2.60oa. 2.4Doa. 2.1 0oa. 
40180 srr PET .140 5.80 5.25 4.65 16235 43/86 SfT Mot 6800 .140 6.60 5.95 5.30 

D 2041 8·2 Hardware Set . 90oa. . BOas . .70oo . 43/86 S/E COS/ELF .140 6.95 6.25 5.55 16240 43/86 W/W Mot 6800 .200 7.80 7.05 6.25 
43/86 SfT COS/ELF .140 6.60 5.95 5.30 16260 43/86 SfT Mot 6800 .200 6.50 5.85 5.20 (1 Hood Sot) 

43/86 W/W COS/ELF .200 6.90 6.20 5.95 16725 43/86 S/E Mot 6800 .140 7.20 6.50 5.75 
43)86 SfT COSIELF .200 6.80 8.1 0  5.40 K·l Pol-Keys . 1 5  . 1 2  . 1 0  

I.C. SOCKETS GOLD. COOLING FANS. TERMS: MINIMUM ORDER: $ 1  5 .00 ADD $ 1 . 3 5  For 
W/WRAP 3 TURN I.C. SOCKETS TIN. Extra Ouiet. 

14 pin $0.40 ••. 14 pin $0.15 ••. 1 to 4 $ 1 8.00 aa. 
1
_
6 pin 0.44 ea. 16 pin 0 . 1 7  ... 5 to 9 1 7.00 ... 

8080A PRIME. 

$5.00 ... PHONE: 2 1 3-988-6 1 96 
CONNECTORS FOR CENTRONICS 700 SERIES. 

EIA 8 CONDUCTOR CABLES 8h. long. 
CLASS #1 Typo Cables. 

Amphonol 57 ·30360 
MAIL ORDERS TO : 1 to 4 pes. $8.00 ••. 

1. to 4 pes. $22.00 5 to 9 pes. 6.00 ... 
5 to 9 pes. 19.00 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAl .  WINDING S ECONDARY WINDING OUTPUTS 
NO. KIT NO. TAPS 2 x 8  Vac 2 x  14 Vac 2 x 24 Vac 

T1 1 OV, 1 1 0V, 1 20V 2 x 7.5A 2 x 2.5A 
T2 2 OV, 1 1 0V, 1 20V 2 x  1 2.5A 2 x 3.5A 
T3 3 OV, 1 1 0V, 1 20V 2 x 9A 2 x 2.5A 2 x 2.5A 

Handling & Shipping. Orders over $ 30 . 00 in the U.S.A. 
We Pay the Shipping. CALIF. RESIDENTS: Please Add 
6 % Sales Tax. 

NOTE: NO C.O.D .  OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 

BECK IAN ENTERPRISES 
P . O .  BOX #3089 

SIMI  VALLEY, 

S IZE 
W x D x H 

CA 93063 

UNIT 
P R IC E  

T4 4 OV, 1 1 0V, 1 20V 2 x 4A (28V, CT) 48V, CT, @3A 

33/4" X 43/e" X 3Ve" 
33/4" X 43/e" X 3Ve" 
33/4'' x 35/e" x 3Ve" 

21 .95 
27.95 
29.95 
22.95 

POWER SUPPLy KITS (OPEN FRAME WITH BASE PLATE, 3 HAS. ASSY. TIME) 

ITEM USED FOR @+8 Vdc @- 8 Vdc @+ 1 6  Vdc @- 16 Vdc @+28 Vdc S IZE W x D x H  U N IT PRICE 

KIT 1 1 5  CARDS SOURCE 1 5A 2.5A 2.5A 1 2" x 6" x 41fe'' 51 .95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 1 2" x 6" x 47fe'' 58.95 
KIT 3 DISC SYSTEM 1 5A 1A 2A 2A 4A 14"x6"x 47fe'' 66.95 
KIT 4 DISC SOURCE BA 1A * (SEE OPTI ON B ELOW) 5A 1 0" x 6" x 41fe'' 49.95 
EACH KIT I NCLUDES: TRANS FO RM ER,  CAPACITORS, RESIS. ,  BRIDG E  RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOU NTI N G  PARTS AND I N STRUCTIONS.  *OPTION O F  K IT 4: REPLACE + 28V @ 5A BY + 1 6  @ 6A. 

DISC DRIVE POWER SUPPLy "R3" ASSY. & TESTED, OPEN FRAME ,  S IZE: 9" (W) X 5" (D) X 5" (H) . . . . . . . . . . .  66.95 
SPECS: + 5V @ 5A R EGUL, OVP, - 5V @ 1A REG. + 24 @ 5A REG. ,  SHORTS PROTECT. OPTIONS: REPLACE - 5V & + 24V BY ' 

EITHER - 5V @  1A & + 1 2V @ 6A 
IDEAL FOR 2 SHUGART 801 /851 OR SIEMANS FDD 100-8/200·8 DISK DRIVES & ROCKWELL AIM-65. OR - 1 2V @ 1A & + 1 2  V @  6A 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS AOO 6% SALES TAX. OEM WELCOME. 
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ANADEX 
DP9500 I DP9501 PRINTERS 

New from Anadex ! Two low cos!. htgh performance pnnters 
designed lor all appltcations. tncludtng standard tligh·density 
graphics capability . Both models feature a 9 wire print head with 
an mcredible hie expectancy of 650 million printed characters ! 
Fu11 96 character ASCII set w•th tower case descenders. double 
width prmtmg . bi·directtonal with shorlest distance sensing 
logic . AdJUStable-wtdth tractor feed. forms control .  horizontal 
and vert teal tabbing. and print up to rive copies. Easy interfacing 
w11h parallel. RS-232 serial or  currenl loop choices . 

The DP9500 is I he choice when you require moslly prmling 
and occasional graph1cs. Selecl belween a 9 x 9 characler lonl 
and 1 32 columns. or a 7 x 9 font lor 1 75 columns. Pnnter 
speed : 1 50/200 CPS . WI. 35 lbs. 

The DP9501 IS  mainly lor graphics applicalions. The 1 1  x 9 
character font produces superb graphics reproduction in 1 32 
columns. and the 7 x 9 character font in 220 columns provides 
maxunum graphiCS potential . Both models operate at 1 IOVAC. 
and 220 VAC lor European use. WI 35 lbs. 
Cat No. 2551 DP9500 printer 
Cat No. 2552 DP9501 printer 

74L$ Order by Cat No. 9 9 9  and Type 

74LSOO .33 74LS74 S .99 74LS161 S3.75 74LS257 S .99 
74LS01 .29 74LS75 S .59 74LS 1 62 S1 . 1 9  74LS258S .66 
74LS02 .49 74LS76 S .44 74LS163 S 1 . 1 5  74LS259 S1 .99 
74LS03 . 2 9  74LS83 S .88 74LS164 S 1 . 1 5  74LS260 S .66 
74LS04 .49 74LS85 S 1 . 1 5  74LS165 S 1 . 6 9  74LS261 S2.50 
74LS05 .35 74LS86 S .99 74LS166 S3.95 74LS266 S .66 
74LS08 .44 74LS90 S .59 74LS168 S1 .29 74LS273 S3.25 
74LS09 .29 74LS92 S .75 74LS169 S3.33 74LS275 S4.95 
74LS10 .44 74LS93 S . 75 74LS1 70 S2.25 74LS279 S .49 
74LS11 .29 74LS95 S .88 74LS173 S 1 . 25 74LS283 SUS 
74LS12 .29 74LS107 S .55 74LS174 $ 1 . 1 0  74LS293 $1 .99 
74LS13 s .55 74LS109 S .55 74LS1 75 S .99 74LS295 $1 .99 
74LS14 $ 1 . 1 0  74LS1 1 2 S  .55 74LS181 S2.50 74LS298 $ 1 . 1 0  
74LS15 s . 3 5  7 4 L S 1 1 3  S . 5 5  74LS190 S .69 74LS324 $ 1 . 75 
74LS20 s .29 74LS1 1 4  S .55 74LS191 S 1 . 1 5  74LS365 S .99 
74LS21 s . 39 74LS122 S .55 74LS192 S .99 74LS366 S .89 
74LS22 s .29 74LS1 23 S 1 . 1 5  74LS193 S1 . 1 5  74LS367 S .99 
74LS26 s .77 74LS124 S1 .55 74LS1 9 4 S 1 . 1 5  74LS368 S .99 
74LS27 s . 5 5  74LS125 S .88 74LS195 $ 1 . 1 5  74LS373 $3.25 
74LS28 s . 4 4  74LS126 S .88 74LS196 S .99 74LS374 $4.50 
74LS30 s .39 74LS132 S .88 74LS197 $ 1 . 99 74LS377 $3.25 
74LS32 s .66 74LS138 S 1 . 25 74LS221 $1 .99 74LS378 S 1 . 69 
74LS33 s .69 74LS139 S .99 74LS240 S3.95 74LS386 S . 77 
74LS37 s .39 74LS145 S1 .99 74LS241 S2.95 74LS393 $2.25 
74LS38 s .59 74LS147 $2.95 74LS242 $ 1 . 95 74LS395 $1 .99 
74LS40 s . 3 3  74LS151 S .88 74LS243 S2.95 74L$399 $2.95 
74LS42 s .88 74LS153 S .88 74LS244 $3.25 74LS424 $3.25 
74LS47 s .88 74LS154 $3.50 74LS245 $5.00 74LS670 $2.25 
74LS48 s .88 74LS155 S .99 74LS24 7 S  .88 81LS95 $ 1 . 9 5  
74LS51 s .39 74LS1 5 6 S 1 .25 74LS248 S .99 81LS96 $ 1 . 9 5  
74LS54 s .29 74LS1 5 7 S 1 . 25 74LS251 $1 .99 81LS97 $1.95 
74LS55 s .55 74l$158 $1 .49 74LS253 S .99 81LS98 $1.95 
74LS73 s .44 74LS160 S .99 74LS256 $2.25 

TTL's Order by Cat No. 999 and Type 

7400 $.35 7445 s .77 74109 s . 55 74176 s .79 
7401 S.35 7446 s .69 741 1 6  S1 .89 74177 s .77 
7402 S . 35 7447 s .66 74120 s . 9 9  74179 S1 .88 
7404 S. 44 7448 s .77 741 21 s .44 74180 s .77 
7405 S.44 7450 s .20 74122 s .50 74181 S1 . 88 
7406 S .39 7451 s . 50 74123 s .52 74182 S1 .99 
7407 S . 39 7453 s . 50 74125 s .52 74184 S 1 . 9 9  
7408 S . 35 7454 s .20 74126 s . 49 74185 S1 . 99 
7409 S.35 7460 s .29 74132 s . 69 74190 S 1 . 1 9  
741 0 S.35 7470 s .29 74141 s .77 74191 S 1 . 1 9  
7411  $ .39 7472 s .29 74143 S3.33 74192 s .77 
7412 S.49 7473 s .36 74145 S7.77 74193 s .89 
741 3 S.44 7474 s .49 74148 S 1 . 29 74195 s . 69 
7414 S.66 7475 s .49 74150 s .88 74196 s .88 
741 6  S.45 7476 s .38 74151 s .59 74197 s .88 
7417 S . 29 7479 S3.99 74153 s .69 74198 S1 .49 
7420 S.35 7480 s .50 74155 s .49 74199 S1 .49 
7422 S.44 7481 s .99 74156 s . 9 9  74221 $1 .99 
7423 $.44 7483 s .59 74157 s .63 74251 s . 77 
7425 $.38 7485 s .85 74160 s .77 74273 S 1 . 1 0  
7426 S.39 7486 s .35 74161  s .79 74278 S 2.95 
7427 $.35 7489 $1 .66 74162 s .79 74279 s .82 
7430 $.35 7490 s .44 74163 s .88 74365 s .69 
7432 S.39 7491 s . 59 74164 s .88 74366 s .69 
7437 $.39 7492 s .45 74165 s .88 74367 s .69 
8438 S.39 7493 s .45 74166 S1 .29 74368 s .69 
7440 S . 20 7495 s .65 74170 S1 .59 74393 S2.50 
7441 S.77 7496 s .65 74173 S1 .09 8T26 S2.50 
7442 $.49 74100 $ 1 . 6 9  74174 s .79 8T97 S2.25 
7433 S.69 74107 s .44 74175 s . 7 9  
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ELECTRONICS, INC. 
19511 BUSINESS CTR. DR. DEPT B9 
NORTHRIDGE, CALIFORIA 91324 
Send For Your Free Fl er Toda I 

SSM OBl 
VECTOR JUMP & 
PROTOTYPinG CARD 
$41.25* 

Plug compalible lor S-100 bus syslems. lealures lull 16 bit 
vector jump address wilh dip seleclion ol 8080 or Z80. Can be 
sel to jump on power-on-clear. resel. or bolh. Prolotyping areas 
on lhe card for ten 16-pin IC's lhree 24-28 pin IC's and lwo 
spare regulalor patterns_ 

'Cat No. 1 429 081 kit 
Cat No. 1 430 081 a & t  
Cat No. 1 431 081 bareboard 

$41.25 
$85.00 
$32.00 

SSM Ma6B 
8K STATIC 
RAM BOARD 

I I  

8 K  bytes by 8 bits . fully buflered. compatible with 8080, 
8085. and Z80. Dip switch addressing ol independant 4K halves 
lets lhe MB6B think l;ke two 4K boards, or one 8K board. In
dependent 4 K addressing allows the llexibilily to meet varying 
soltware memory needs . Uses low power 2 1 L02 RAM's, 
operates al 2 or 4MHZ. and i s  compalible wilh direct memory 
access conlrollers. 

Cat No.  
'1 400-A 
'1 400-8 

1 4 01-A 
1 401-8 

'1402 

Description 
450ns kit 
250ns kit 
450ns a & t 
250ns a & t 
8areboard 

Price 
$135.00 
$147.50 
$209.00 
$225.00 
s 23.75 

GALACTIC TRILOGY SOUNDING BOARD 
by BRODERBUND for Apple II 

· 

TIC EMPIRE Enler I he world ol microcompuler music and sounds! One GALAC board will turn your apple inlo a line musical inslrumeni and. in 
Your superior abilily in planning, logislics anrJ laclical maneu- addilion. produce sound eflecls which will spice up any pro-

vering. along wilh building lhe manulaciUring and mililary gram. Each board has lhree programmable voices. and on-board 
capabililies ol lhe planels lhal you conlrol. can bring lhe cenlral generalor and buill-in amplilier which can drive an 8 ohm 
galaclic empire under one llag. A special " save" rouline gives speaker. The Sounding Board has a live octave range starting al 
you lhe oplion sloring a game in progress. Fun and educalional ' 55hz which is (a) below lhe bass clel. lo 1760hz which is 2 oc-
Cat No. 2584 TRS·80 L2, 16K, cassette laves above lhe treble clel. The apple will hold 6 boards which 

GALACTIC TRADER would give you the capacily to creale 18 simullaneously pro
grammable voices. Music can be composed, ediled, played and 

Gives you lhe opporlunily lo be a big lime wheeler dealer. You I hen slored. Musical noles can be enlered direclly !rom the key-
will seek oul lhe origins ol various commodilies. and buy cheap. board. included wilh your board is an in!eraclive music editor. 
You may lhen sell lhem 21 exhorbilanl rales or baner lor local sample music, and a demonslralion program which plays con-
goods. Your good business sense and level head allow you lo linuous music. WI 3 oz. 

$12995 oul-lhink lhe sharpes! business crealures in lhe galaxy' Ten Cat No. 2561 
levels ol diflicully allow you 10 increase your skill wilhoul oul 1---------------------· 
growing lhe game. NEW DOS + TRS 80 DOS Cat No. 2585 TRS-80 L2, 16K, cassette " 

GALACTIC REVOLUTION Conlains lhe lollowing: NEWDOS provides lixes lor many ol 
TRSDOS 2.1 ' s  problems. Enhancemenls lo BASIC include buill-

In I he linal game ol lhis galaclic lrilogy, you will be a diploma! in  renumbering, some abbrevialed commands. scrolling ol 
and administralor ol unequalled accomplishmenls. Your pro- lislings up or down. screen prinling, clears up keyboard 
wess al manipulalion will decide i l  various power groups will be bounce. append now works. direcl call i� DOS withoul leaving 
swayed lo your side. and your mililary leadership will pul lhe BASIC. and display ol all variables used; DIRCHECK lesls and 
linishing !ouches on a successlul revolulion . lisls disk directories; DISASSEM. which is a disassembler; EO-
Cat No. 2586 TRS-80 L2, 16K, cassette TASM allows lhe use ol lhe Radio Shack Editor-Assembler on 

$1195 each disk wilh disk .l/0 Level l in Level 2 .  This allows you lo use or 
creale Level I programs and also save or relrieve I hem !rom disk 
using LVIDSKSL: LMDFFSET helps save and load machine 

All 3 for $2995 language !apes !rom disk, even if in lhe same memory as DOS; 
SU PERZAP allows you lo display, prinl. and modily disks or 
memory. Complete with extensive documentation. requires 

"PIRATES COVE" TRSDOS and I he Radio Shack Edilor-Assembler . 
$9900 

ADVENTURE 
Cat No. 1 549 TRS·80 L2, 16K w/disk 

In  addition to being a challenging and innovative game. 
Pirales Cove is designed so !hal dillerenl advenlures can be 
crealed by changing I he da1a base. While playing the game you 
wander thru various rooms and . by manipulating the objects . 
you lry lo lind lhe hidden "lreasures" You may have lo deleal 
a wild animal to get to the treasure. or figure out how to get it out 
ol the bog. A game in progress may be saved on lape and used 
laler. 

$2495 Cat No. 2505 TRS·80 L2, 16K cassette 

APPLE INVADERS 
You have mobile bases. the invaders have missiles. As the 

game progresses the invaders get closer with every pass across 
the screen . . .  the more you destroy, the faster those remaining 
will attack! This game can continue for quite some time. as there 
is a never ending supply of invaders. 
Cat No. 2420 24K Apple Disk Version 6 oz. S19.95 
Cat No. 2421 24K Apple Cassette 6 oz. S1 3.95 

Call Toll-Free: USA (800) 423-5387 
In California: (800) 382-3651 

local & Outside USA: (213) 886-9200 
Circle 339 on inquiry card 



SSM CBl -A 
8080 CPU BOARD 

Just add an 1 /0  board a n d  it 's a computer' 256 bytes o f  on 
board RAM ,  with option for 2K of on board PROM . Includes a 
power-on, preset jump circuit, and MWRITE is available , al low
ing use without a front panel . There 's a parallel input port with 
status .  and AlP controlled addressin g :  or PROM in 2K  blocks; 
vector jump in  2K  increments: RAM in 256 byte increments: 

$159 kit 
RAM i n  256 byte increments: input port for addresses 0 =  3 1  in  
decimal . 
*Cat No. 1 403 CB1 -A kit $1 59.00 

$28.75 *Cat No.  1 441 CB1 -A bareboard 

* Denotes excus Inventory sale. No further discounts 

HOME VIDEO 
SYSTEM 

shalf apply 

The nation's best sel l ing home video entertainment center is here ! Currently supports a l ibrary of 32 
game cartridges with over 1 500 game variations and options. Now you can enjoy all the fun and excite· 
ment of an arcade in your own home whenever you wish. Terrific for party entertainment, developing 
coordination and dexterity, education, or just plain family fun. Comes with interchangeable joystick and 
paddle controllers, special circuits to protect home T.V., and ATARI'S realist ic "combat" game with 1 0B 
variations and options. ATARI'S realistic sound effects and crisp, bright colors make the home video 
center your number one entertainment choice. Note: Not for use with 

CAT NO. DESCRIPTION WT PRICE ATARI Programmable Computers 
2375 ATARI Home Video System 8 lb. 183.00 
2206 Driving Controller-Pair 2 lb. 19.95 
2207 Paddle Controller-Pair 2 lb. 19.95 
2208 Joystick Controller-Pair 2 lb. 19.95 

ATARI GAME CARTRIDGES 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 

Stars hip 
Black Jack 
Space War 
Surround 
Slot Machine 
Outlaw 
Slot Racer 
Video Olympics 
Breakout 
Canyon Bomber 
Street Racer 
Homerun 
Basketball 
Football 

LEEDEX VIDEO 1 00 
12" MONITOR 
$139 

6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 
6 oz. 

• Compatible with many home computers, 
including TRS·BO (no interfacing required) 

• High resolution 

19.50 
18.75 
12.95 
12.95 
18.75 
19.50 
19.50 
19.50 
19.50 
19.50 
19.50 
19.50 
19.50 
19.50 

One ol the most popular low cost. high resolution monitors 
available, comparable with units costing much more' Util izes 
standard composite video input, which eliminates the need lor 
an RF modulator. An extremely sharp and stable picture in  a 
rugged, attractive package. 1 2M Hz video bandwidth + I -
3db with 750 ohm input impedance. 
Cat No. 1204 Video 100 monitor 18 lbs. $139.00 
Cat No. 1937 cable kit 6 oz. S 3.00 

Features industrial-grade metal cabinet with buill-in disk 
mounting capability. and space tw an 1 1  x 14 .

. 
PC board. Solid 

State circuitry assures a sharp. stable picture. Front panel con· 
trots include power. contrast. horizontal and vertical hold. and ��gt���s:i�� 20 lbs 
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2390 Bowling 
2391 Skydiver 
2392 Fun with Numbers 
2393 Brain Game 
2394 Superman 
2395 Casino 
2396 Backgammon 
2397 Video Chess 
2500 Space Invaders 
2609 Adventure 
2611 Indy 500 
2634 Human Cannon Ball 
2635 Codebreaker 
2636 Flag Capture 
2637 Air-Sea Battle 
2638 Hunt and Score 
2639 Miniature Gotl 
2640 Hangman 
2653 Tic Tac Toe 
2654 Circus 

D.C. HAYES ASSOC. 
MICROMODEM 100 

6 oz. 19.50 
6 oz. 19.50 
6 oz. 18.75 
6 oz. 19.50 
6 oz. 25.00 
6 oz. 25.00 
6 oz. 37.95 
6 oz. 37.95 
6 oz. 25.00 
6 oz. 25.00 
6 oz. 37.50 
6 oz. 19.50 
6 oz. 19.50 
6 oz. 19.50 
6 oz. 19.50 
6 oz. 19.50 
6 oz. 19.50 
6 oz. 18.75 
6 oz. 19.50 
6 oz. 19.50 

The M icromodem tOO is a complete data communications 
system lor S·l 00 microcomputers. I I  combines the capabilit ies. 
of a serial interface card and an acoustic coupler with the addi
tion ot a programmable automatic dialing and answer. Includes 
16 bit machines and a 4 MHz processors, two soflware selec
table baud rates. 300 baud and a jumper selectable speed from 
45 to 300 baud. Oirect connect microcoupler through your local 
telephone company system ,  auto answer/auto call. Sol!ware 
compatible with D.C.  Hayes B0·103A data communications 
adapter. $399 Cat No. 2656 

D.C. HAYES ASSOC. 
MICROMODEM II For APPLE II 

This is a sophisticated computer to computer or terminal to 
computer modem lor use in Apple I I  personal or small business 
systems. If provides all the capabilities of a Serial interface card 
and an acoustiC coupler with the addition of programmable 
automatic dialing and answer. On board ROM lirmware provides 
for remote console. terminal mode and simplified implementation 
of more sophisticated applications with BASIC programs. The 
Micromodem II comes with the " Microcoupter " .  an extlusive 
new device that allows you to connect your Apple I I  directly to a 
modular jack provided by your local telephone Co. $379 Cat No. 2655 

HOBBYWORLD® ELECTRONIC S  INC. 
19511 BUSINESS CTR. DR. DEPT B9 NORTHRIDGE, CALIF 91324 

Circle 339 on inquiry card. 

TEAC FD-SOA 
MINI DISK DRIVE 
$295 

The engineering expertise of TEAC has been Incorporated into a 
new mini-disk drive tor personal computer owners who demand the 
best from their Investment. . 

The Fli-50A has a unique "brushless" DC motor that is designed 
to run continuously and noise-lessly to provide taster track-to-track 
access time. (less than 25ms access time!) The Fli-50A will ac
cess 35 or 40 tracks providing 1 10/125k bytes storage capacity 
and may be onlered pin to pin compatible with either the Shugart 
SA-400 or the MP�51 dlsk·drives. 

With Its ONE FULL YEAR warranty, ,the Fli-50A is certainly a 
sensible alternative. Compare the new TEAC Fli-50A before you 
purchase your next mini-disk drive. Wt. 5 lbs. 

Cat No. 2680 Fli-50A Compatible w/SA-400 Format 
Cat No. 2681 Fli-50A Compatible w/MPI-51 Format 

ccs 
32K STATIC RAM BOARD 

Uses 2 t 1 4, 250ns tul ly Static RAM ' s. Bank selectable in 8K 
blocks. Enable/Oisable on power u p  or Reset. Compatible with 
North Star. Alpha Micro. Cromeco. etc . Also front panel com· 
patible. addressable in  8K blocks. Selectable wait state. Wt. 1 
lb . 

$71000 Cat No.  2644 Assembled & Tested 

ccs 
64K DYNAMIC RAM BOARD 
Check the features. then compare the price ol this memory 
board lrom CCS. Uses low power 4 t 1 6  Dynamic RAM 's .  Bank 
Selectable in 1 6K blocks. bank Enable/Oisable on power-up or 
reset. "tail sale" modes lor transparent refresh on B080 or 
Z-80. 4mhz operation. phantom line capability and compatible 
with lronl panel systems. WI. 12 oz. $699 Cat No. 2647 Assembled & Tested 

ccs 
Z-80 CPU SOARD 

Calilornia Computer Systems has done it again 1 An a l l  new 
Z-80 CPU board loaded with such great leatures as 
S · I OO/AI!air/lmsai compat ibility. Power-on jump to any 
Memory address. selectable Z-80 monitor ROM. selectable Ml 
wail states. ful l  handshake, auto band (2 baud·56K baud) selec· 
l ion. selectable port address . separate baud rate oscillator and 
on-board RS-232 1 00% disable option serial port. This board 
also boasts Iron\ panel support compatabi l i ly .  Z·BO relresh 
capability. Z-80 N M I  capability, phantom line capability, Z·BO 
interrupt capability and status valid on Data Lines during psync. 
WI. 3 lbs. $299 Cat No. 2646 

ccs 2422 
DISK CONTROLLER 

This disk controller is equipped with a soli sector formal, wil l  
support single and double density formats. supports up to four 
5 '1• " and/or 8" single or double sided drives. 11 has ROM con· 
trolled addressing lor 1/0 mapped and/or (optional) memory 
mapped operation, fast seek capability for voice-coil type drive, 
adjustable write precompensation. digital phase-locked data 
separator. selectable auto-wait on Data or Control port and on· 
board 2K Byte Boot/program ROM (2716). A copy of CP/M 2.2 
is included . 

$399 Cat No. 2645 

SEND FOR FREE FLYER 
FEATURING • • •  
Page after page of impressive, state·of·the·art products. In·  

eluded in flyer are computers. terminals, disk-drives. printers 
and many more electronics peripherals that can add dimension 
to your personal computing .  We also stock computerized games 
and toys, application boards, a large selection of comprehensive 
software, electronics books, electronics parts, integrated cir· 
cuits, P.C. & soldering accessories and much, much more. 

For all your electronics' or hobbyist's needs, clr· 
cfe our Reader Service number or write/phone us lor 
your free Illustrated flyer today! 

HOW TO ORDER 
Minimum Order $15.00.  Onler by phone, mall, or at  our  retail 

stores. Pay by check, Mastercharge, Visa or C.O.D. Please include 
expiration date with charge can! onlers. U.S. SS only. Include 
phone number and magazine issue you are ordering from. Add 
$1.25 for C.O.D. and shipping charges from rates below. 

Shipping Rates: U.S.A. 
Ground: Add $2.25 tor first 2 lbs. and 40C each addt'l. lb. 
Air: Add $3.25 tor first 2 lbs. and 70c each addt'f. lb. 

Shipping Rates: Foreign 
Ground: Add $3.00 for first 2 lbs. and 60c each addt'l. lb. 
Air. Add $ 1 1 .25 tor first 2 lbs. and $5.00 each addt'l. lb. 

Prices Valid through month ot Issue. Not responsible tor typo· 
graphical errors. Some items subject to prior sale or quantity limits. 
120 day guaranteed satisfaction. 
Exception: Partially assembled kits, abuse or misuse. 
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ZENITH 
D ATA 

SYSTEM S :  
S m a rt V ideo 

Term i n a l  

Z-89 
Computer 
System :  

MICRO m IAl ® nn  �o �rD) 
BUSINESS WORLD

™ U\V�lS �l_S;Lc;lfij 
Immediate response to your orders rbal or  written). toll-free (800) 421 -0347 

® 
I I  . . .  Apple I I  plus 

and the NEW Apple I l l  
The complete, ready to run com pute rs . . .  Connect to you r  
col o r  T V  and start writ ing p rograms today. APPLE is  faster, 
smal l e r, more powerfu l  than it's predecessors. APPLE will 
change the way you th i n k  about com puters .  Call for our Price. 

INVENTORY CONTROL SYSTEM FOR Apple II 
The fi rst tru ly p rofessional  system that can tackle up to 8,1 00 
items • Transact ion reg ister ;audit t ra i l  · I nventory Status re
port · Re-order report · Keeps t rack of pu rchase o rd e rs auto
matical ly · Wi l l  hand l e  m u lt ip le  depa rtments or  d iv is ions 
Fast data retrival. 

Minimum hardware requirements: APPLE I I  Plus with 4BK, 
one disk drive and 80 column printer. 
I nt roductory P r i ce : $99.00 I n c l ud i n g  compre hensive manual .  

ATARI 800 Personal 
Computer System 

Packed with: Com p uter Console, Basic 
Language Card, Education System 
M aster Cartridge, Cassette Recorder,  TV 
Modulator, 8K Memory (expandable to 
48K) ,  Power Supp ly & all Books and 
Manuals $799.95 

... •• ,-l..; - � ' �- l8 • "*' ::0.. ;;: "'' ·� 
inc ludes:  Z 1 9  D i s p l ay ,  a b u i lt in 5 V, "  

Floppy D i s k ,  2 seria l  ports, a n d  1 6K of 

memory. 2295.00 48K M emory 2595.00 
Also 48K Z-1 9 has a Z80 M icro - processor, 
n u meric keypad and 8 fu nction key. 895.00 

A'[ARI 400 Personal Computer 
System for less 

Packed with : Com puter Console, Basic 
Language Cartr idge, Power S u pply,  TV 
Modulator, and all Books and 
Manuals  $499.95 
ATARI Program Recorder . 69.99 
ATARI Software, Roms. Cassettes 25°/o off  l ist price 

AT ARI Expansion Memory BK Modu l e  99.99 
1 6K Module 1 69.99 

"'..::: i'l w ,,, <# �r� �v. ,\1 �" .� r: •. �· :,-• .._ '.1< n � %; ;,( I( t;. ',.. "\' '\" � 
-� z M <: .v� ,, � M t' ' ; ...._ -- --- - - - -

EPSON MX-80 
DOT MATRIX PRINTER 
T h e  n ew M o d e l  MX 80 is a h i g h -sp eed 
b i d i recti o n a l ,  i m pact p r i nte r c a p a b l e  of 
pr int ing 9x9 dot matrix characters. Prints 
e n l a rged, condensed, condensed/en larged, 
normal characters with 40, 1 32, 66, 80 col
umns per  line logical seeking function. 

CBM 2001 SERIES BUSINESS COM PUTER EPSON TX-80 . . .  
DDT MATRIX PRINTER 

DYSAN DISKETTES 
THE CADILLAC O F  THE FLOPPY DISKS A T  L O W  L O W  PRICES 

8" (BOX OF 1 0) • 3740/ 1 sgl s i d e /  sgl densi ty • • • • • • • • • • • • • • • • • •  4.50 ea 
• 3740/ 1 0  s g l  s i d e /  db I density • • • • • • • • • • • • • • • • • 6.95 ea 

5 "  (BOX OF 5 ) • 1 04 / 1  soft sector • 1 07 / 1  1 0 sectors 

• 1 0 5 / 1  16 sectors • • • • • • • • • •  4.50 ea 

Prices su bject to change without notice. 
VISA and MASTER CHARGE WELCOME. Al low 2 weeks for cashiers 
check to clear,  4 weeks for personal checks. Add 2% for s h i p p i ng and 
handl ing.  Cal if. residents add 6% sales tax. (Sorry, no C . O . D . )  

U.S. and International dealer inq uiries invited. 

with g raphics $795. 

1 6K RAM set of 8 41 1 6's 
250 ns o r  better $59.00 

MICRO™ 
BUSINESS WORLD 
1 5818 Hawthorne Boulevard 
Lawnda l e .  California 90260 ( 213) 371 - 1 660 



Accessories and Software 
for Apple, Commodore, TRS-80, Atari 

Call TOLL FREE 800-421 -0347 

aappla· 
ACCESSORIES 
CORVUS 10 MEGABYTE DISK DRIVE $4649 · 
PASCAL LANGUAGE SYSTEM . 
GRAPHICS INPUT TABLET . . . . . . .  · · · · ·  c 
DISK I I  with CONTROLLER CARD . 
DISK I I  wilhou1 controller . . . . . . . . A APPLE SOFT I I  FIRMWARE CARD . 
INTEGER FIRMWARE CARD . . . . . . . . . . . 

L PARALLEL INTERFACE CARD . .  
SERIAL INTERFACE CARD . 

L COMMUNICATIONS CARD 
SERIAL INTERFACE CARD . 
SUP-A-MOD RF TV MODULATOR . 24 

SUP-A-TERM 80 col. CARD . 348 
DAN PAY MAR Lower case kil . . . . . . . . . . .  44 
SVA 8" DISK CONTROLLER CARD . . . . .  348 
CCS ARITHMETIC PROCESSOR CARD . 348 
CLOCK/CALENDAR CARD . . . . . . . . . . . .  238 
!NTROL X-10 SYSTEM . . . . . . . . . . . . . . . . . 238 
SUPER TALKER SPEECH SYNTHISIZER 258 
ROMPLUS CARD w/KEYBD. FL TR. . . . . .  178 
HEURISTICS SPEECHLINK 2000 . . . . . . .  224 
DC HAYES MICROMODEM II  . . . . . . . . .  334 
ALF MUSIC SYNTHISIZER . . . . . . . . .  244 
SSM A10 CARD (KIT) . . . . . . .  128 
SSM A10 CARD (ASSEMBLED) 189 
NOVATION CAT MODE M . . . . . . . .  158 
CCS GPIB IEEE INTERFACE . . . . . . . . . .  288 
MICROSOFT Z-80 SOFT CARD w/CP/M 348 
MICROWORKS DS---£5 DIGISECTOR . . . 348 
ROMWRITER . . .  . .  . .  . .  . .  . 1 58  
SYMTEC LIGHT P E N  CARD . . . . . . . . . . .  228 
CCS PROGRAMMABLE TIMER MODULE 158 
CENTRONICS PRINTER INT. CARD . . . .  189 
SLIENTYPE PRINTER w/INT. CARD . 528 

APPLE SOFTWARE 
3 MILE ISLAND. Muse . . . . . . . . . . . . . . .  39.95 
3-D ANIMATION-D. Programma Inti . . . .  24.95 
30 ANIMATION. Sub Logic . . . . . . .  55.00 
30 GRAPHICS, Programma Inti . . . . . . . .  24.95 
6502 ASSEMBLER. Personal S/W . . . . . . 24.95 
8080 SIMULATIONS. Sybex . 19.95 
ABBS. Peri ph Unlld . . . . . . . . . . . . . . . . . . .  49.95 
ACCOUNTING ASSISTANT, lnslanl S/W 7.95 
ADDRESS BOOK. Muse . . . . 49.95 
ADVENTURE 3 & 4,  Creative Comp . . . .  24.95 
ADVENTURE-D. Microsofl . .  29.95 
ADVENTURE-D, Programma Inti . . . . . . .  21.95 
ADVENTURELAND. Creative Comp . . . .  14.95 
ALIEN LANDER. Sierra Software . . . . . 24.95 
AMPERSORT 2. Programma Inti . 15.95 
ANALYSIS 1. Galaxy . . . . . . . . . . . . . . . . . .  49.95 
ANALYST, Programma Inti . . . . . . .  15.95 
APMAIL. Programma Inti . . . . . .  19.95 
APPILOT, Muse . . . . . . . . . .  49.95 
APPLE DOC. Sowesl Data . 24.95 
APPLE LISNER. Soflape . . . . . . . .  19.95 
APPLE PIE-D. Programm lnll . . . . . . . . . .  24.95 
APPLE PILOT. Programma I nil . 24.95 
APPLE PLANET. Programma I nil . . .  24.95 
APPLE POST. Apple . . . . . . . .  50.00 
APPLE WRITER. Apple . . . . . . . . . . . .  75.00 
APPLEFORTH, Programma Inti . . . . . . . .  49.95 
APPLESOFT OPTIMIZER. Programma . 19.95 

APPLESOFT PLUS. Programma lnll . . . .  24.95 
APPLETALKER, Soflape . . . .  15.95 
APPLEWORLD. United Software . . . . . . .  59.95 
ASSEM LANG DEVELOPMENT. Hayden 39.95 
ASSEMBLER. Microproducls . . . .  39.95 
ASTEROIDS. Oualily Soflwr . . . . . .  19.95 
ASTROAPPLE, Soflware Faclry . . . . . . . .  15.00 
AUTOCHECKERS. Programma Inti . . . 15.95 
B I T S. Periph Unlld . . . . . .  34.95 
BABBLE, Soflware Faclry . . . 15.00 
BASEBALL. Muse . . . . . . . . . . . . . . . 14.95 
BATTLESHIP COMMAND. Quality Sflw 14.95 
BATTLESTAR 1, Programma Inti . . . . .  15.95 
BAZOOKA. Programma Inti . . . . . . . . . . .  15.95 
BEST OF BISHOP. Soflape . . . . . . . . . . . .  39.95 
BLOCKADE. Personal S/W . . . . .  14.95 
BOWLING, Apple . . . . . 15.00 
BRAIN GAMES. Creative Comp . . . . . . . . .  7.95 
BRIDGE CHALLENGER. Personal S/W . 14.95 
BRIGHT PEN. Sof1ape . . . . . . .  :-. . . . . . .  34.95 
BUSINESS/FINANCE. Programma Inti . .  19.95 
CAl PROGRAMS-D. Creative Comp . . . .  14.95 
CASTLE ADVENTURE. Programma Inti. 1 5.95 
CCA DATA MGMT . . Personal S/W . . . .  100.00 
CHECKBOOK. Apple . . . .  20.00 
CHECKBOOK. Programma Inti . . . . . . . . 34.95 
CHECKBOOK KING-C. Personal S/W . .  19.95 
CHECKER KING-C. Personal S/W . . . . .  19.95 
CHECKER KI NG·D. Personal S/W . . . 24.95 
CLOWNS & BALLOONS. Programma . .  15.95 
COMPUMATH. Edu Ware . . . . . . . . . . . . .  39.95 
COMPUREAD, Edu Ware . . . . . . . . . . . . .  24.95 
CRAPS. Soflape . .  14.95 
DANS DISK. Periph Unl1d . . . . .  24.95 
DART ROOM. Programma Inti . . . . . . . .  15.95 
DATA MANAGER, Hayden . . . . .  49.95 
DATABASE. Programma lnll . . . . . . . . . . .  19.95 
DATABASE II. Programma Inti . . . . . . . . .  29.95 
DATABASE MAIL-D. Programma Inti . . .  29.95 
DATAMOVER. Apple . . . . . . . . . . . . . . . . . .  7.50 
DDU & SOC. Periph Unlld . . . . . .  39.95 
DEPTH CHARGE. Programma Inti . . . . .  15.95 
DISASSEMBLER. Microproducls . . . . . .  34.95 
DOW JONES. Apple . . 50.00 
DUAL RACE. Systems Design . . . 16.95 
EARTHQUEST·D. Programma Inti . . . . . 19.95 
EASY WRITER. Personal Soflwr. . . 89.95 
ELECTRIC CARD FILE. Soflape . . . . . . .  19.95 
ELECTRIC CRAYON. Muse . . .  17.95 
ELEMENTARY MATH. Muse. . 39.95 
ENERGY AUDIT-C. Instant SIW . . . . 80.00 
ENGINEERING MATH·1. Hayden . . . . . .  14.95 
ESCAPE. Muse . . . .  12.95 
FASTGAMMON-C. Quality Soflwr . . . 19.95 
FASTGAMMON-0. Quality Soflwr . . . . . .  24.95 
FILE HELPER. Baclan . . . . . . . . . . .  49.00 
FINANCE PACK. Apple . . . . . . . . . . . . . . . 25.00 
FLASH CARDS. Programma Inti . . . . . . . .  9.95 
FLIGHT SIMULATOR, Sub Logic . . . . . .  25.00 
FOOTBALL, Programma Inti . . . . . . . . . . . .  9.95 
FORM LETTER, Peri ph Unlld . . . . . . . . . . 24.95 
FORTE. Soflape . . . 19.95 
FORTH. Soflape .  . . . . . . . . 49.95 
FRACAS-C. Quality Soflwr . . . . . . . . . . . .  19.95 
FRACAS-D. Quality Soflwr . . . 24.95 
GALACTIC CONFLICT. Programma lnll 15.95 
GAME PLAY w/BASIC. Hayden . . . . . . . . .  9.95 
GAME PLAY w/BASIC 2. Hayden . . . . . . .  9.95 
GAME PLAY w/BASIC 3. Hayden . . . . . . .  9.95 
GAMON GAMBLER-C. Personal SIW . . .  19.95 
GAUNTLETS. Programma Inti . . . . . . . . .  99.95 
GENERAL MATH-1 , Hayden . . . . . . .  14.95 
GLOBAL WAR. Muse . . . 17.95 
GOBLINS. Programma Inti . . . . . . . . .  15.95 
GRADE BOOK. Creative Corp . . . . . 24.95 
GRAPHIC UTILITIES. Personal S/W . . . 14.95 
HI RES ADVENTURE #1 . On Line Sysl . 24.95 
HIRES PLAYGROUND. Syslems;Design 24.95 
HOME ACCOUNTING-C. Programma In! 9.95 
HOME ACCOUNTING-D. Programma . 15.95 
HOUSEHOLD FINANCE. Programma . .  24.95 
HOUSEHOLD INVENT .. Programma . . .  24.95 
INSTANT LIBRARY-C. Sof1ape . . . . . .  39.95 
INSTANT LIBRARY-D. Soflape . • . . • . . .  39.95 
JOHN'S DEBUGGER. Broderick . 35.00 
LASER TURRET. Programma Inti . . . 9.95 
LISA. Programma Inti . . . 34.95 
MAIL LIST. Peri ph Unlld . . . .  39.95 
MATCHWITS. Programma Inti . 9.95 
MATH TUTOR 1. lnslanl SIW. . . . . . . .  7.95 
MATH TUTOR 2. lnslanl S/W . . . . . . . . . . .  7.95 

MICRO™ 
BUSINESS WORLD 
1 581 8 Hawthorne B lvd . 
Lawndale, CA 90260 1 21 3 )  371 -1 660 

MATRIX INVERT-C. System Desogn . . . .  13.95 
MAZE GAME. Muse . . 12.95 
MEMO CALENDAR. Periph Unlld . . . . . .  29.95 
MICRO INFOSYSTEM. Muse . . . .  99.95 
MICROCHESS. Personal SiW . . . . . . . . . .  19.95 
MICROCHESS-C. Apple . . . . . . . . . . . . . . 20.00 
MICROCHESS-0. Apple . . . .  25.00 
MICROGAMMON. Soflape . . . .  14.95 
MINI LEDGER. Programma Inti . . . .  59.95 
MINI LEDGER-D. Programma I nil . . . . .  59.95 
MISSION IMPOSSIBLE, Creative Camp 14.95 
MONITOR-D. Programma Inti . . . . . . . . .  49.95 
MORTGAGE. lnslanl S/W . . . . . . . . . . .  7.95 
MULTIPLE REGRESSION. Systems D . .  24.95 
ORIGINAL ADVENTURE-D. Creative Cp 24.95 
OUTDOOR GAMES. Creative Comp . . . .  14.95 
P A D. Datasoft . . . . . . . . . . . .  19.50 
P I T S. Peri ph Unlld . . . . . . . . . . . . . . . . . .  30.00 
P U M P. Peri ph Unlld . . . . . . . . . . . . . . . .  25.00 
PARCHES!. Programma Inti . . 6.95 
PERCEPTION 1 . 1 1 . 1 1 1 .  Edu Ware . . . . . . . .  19.95 
PERPUTUAL CALENDAR. Programma . 9.95 
PHASOR ZAP. Programma Inti . . . . . . . .  15.95 
PINBALL. Programma Inti . . . . . . . . . . . . .  15.95 
PIRATE ADVENTURE. Crea11ve Comp . . 14.95 
POWER EDITOR. Programma Inti . . 15.95 
PRO GOLF. Softape . . . . . . . . . . . . . . . . . . 12.95 
PROGRAM EDITOR. Synergostic . . . . . . .  40.00 
PROGRAMMING AID. Dak1n 5 . . . . . . . . .  39.95 
PROGRAMMING AID 2. Oak on 5 . . . . . . .  49.95 
QUARTER HORSE RACE. Programma . .  6.95 
RAM TEST TAPE. Apple . . . . . . . . . . . .  7.50 
ROCKET PILOT. Soflape. . 12.95 
SARGON 2. Hayden . . . . . .  27.00 
SARGON-C. Hayden . 19.95 
SARGON-0. Hayden . . 34.95 
SCORPION ATTACK. Programma lnll . . 15.95 
SCREEN MACHINE. Soflape . . . . . . . . .  19.95 
SHELL GAMES. Apple . . . .  30.00 
SINGLE DISK COPY. Penph Unlld . . . .  19.95 
SKEETSHOOT. On Lme . .  14.95 
SOLITAIRE. Programma lnll . . 15.95 
SPACE. Edu Ware . . . . . .  29.95 
SPACE II. Edu Ware . . . .  24.95 
SPACE SHUTTLE LANDING. Harvey . . .  15.00 
SPACE/SPORTS GAMES. Creahve Cp . 14.95 
SPYTREK. Programma !nil . . . . . . . . .  15.95 
STAR WARS. Soflape . . . . .  12.95 

IF YOU DON'T SEE IT HERE. CALL 
US. WE CARRY EVERYTHING FOR 
APPLE. TRS-80, COMMODORE. 
VECTOR. ATARI .  SORCERER. 
TEXAS INSTRUMENTS. AND 
MOREl 
STATISTICS. Programma I nil . . . . . . . . . .  19.95 
STATISTICS. Edu Ware . . . . . . . . . . . . . . .  17.95 
STIMULATING SIMULATIONS. 

Personal S/W/ .  . 14.95 
STOCK MARKET. RTR . . 79.95 
SUPER TEXT. Muse . . . 100.00 
SUPERCHIP. Eclectic . . . 100.00 
TALKING CALCULATOR. Soflape . . . .  12.95 
TALKING DISK. Programma I nil . . . . . . .  19.95 
TEXT EDITOR. Peri ph Unlld . . 59.95 
THE CASHIER. Apple . . . . . . . . . . . . . . . .  250.00 
THE CONTROLLER. Apple . . . . .  625.00 
THE SOURCE. Peri ph Unlld . . . . .  25.00 
THE SOURCE. TCA . . . . . . . .  29.95 
THE TYPESETTER. Programma !nil . . . .  29.95 
TIC TAG TALKER. Soflape . . . . . . . . . . . .  19.95 
TIME CLOCK. Programma !nil . . . . . .  6.95 
TIME TREK. Personal SIW . . . . . . .  14.95 
TINY PASCAL. Programma I nil . . . .  49.95 
TRAPSHOOT. On Line . 19.95 
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TYPE TRAINER. Programma !nil . . 15.95 
TYPING TUTOR. Microsofl . . . . . . . 14.95 
UNCLE SAM. Muse . . . . . . . . . . . . . . . . . . . 12.95 
UPDATES. Periph Unlld . . . . . . . . . . . . . . .  39.95 
VIS! CALC. Personal S/W . . . . . . . . . . . . 150.00 
VOYAGER EXCURSION. Programma . .  15.95 
WEIGHT PLOTTER. Programma I nil . . .  19.95 
WHATSIT. Compulerheadgr . . . 125.00 
WINDFALL. Edu Ware . . . . . .  19.95 

CALL US TOLL FREE 
FOR NEW CATALOG 
OF ACCESSORIES & 
SOFTWARE 800-421-0347 

PET 
ACCESSORIES 

Commodore Dual Floppy Disk Drive $1,285.00 
Second Cassene-from Commodore . . .  95.00 
Commodore PET Service K11 . . . . 30.00 
Beeper- Tells when !ape is loaded . . .  24.95 
Petunia-Play music from PET . . 29.95 
Video BuHer-Anach another CRT . . . . .  29.95 
Combo-Petunia abd Video Buffer . . . . .  49.95 
TNW Bi-Dir.R5-232 printer 5-face . . . . .  228.00 
KIM A (A Single Board Computer 

from Commodore) . . . . . . .  179.00 
CMB 8050 Dual Drive Floppy Disk . .  1 ,695.00 
CBM Modem . . . . . . . . . . . . . . . . . . . . .  395.00 
CBM Voice Synthesizer . . . . . . . . . .  395.00 
PET TO IEEE Cable . . . . . . . . . . . . . . . . . .  39.95 
IEEE TO IEEE Cable . . .  . . . . . . .  49.95 
KIM1 & Po.....,r Supply Package Special 200.00 

PET 
SOFTWARE 

ACTION. Soundware .· . . . . . . . . . . . . . . . .  $9.95 
ACTION GAMES. Creative Comp . . . . . . .  7.95 
ALPHABET. Commodore . . . . . . . . . .  9.95 
AWARI. Programma !nil . . . . . . . . . . .  9.95 
BACKGAMMON. Commodore . . . . . . . . . .  9.95 
BACKGAMMON. Hayden . . . . . . . . . . . . .  10.95 
BASIC BASIC. Commodore . . . . . . . . . . .  14.95 
BASIC FINANCE. Commodore . . . . . . . .  24.95 
BASIC MATH. Commodore . . . . . .  29.95 
BATTER UP. Hayden . . . . . . .  10.95 
BATTLESHIP. Programma lnll . . . . . . . . . .  9.95 
BLACKJACK. Commodore . . . . . . . . . . . . .  9.95 
BLOCKADE. Programma I nil . . . . . . . . . . .  9.95 
BLOCKADE. Personal S/W . . . . . . . . . . . .  14.95 
BOWLING. Commodore . .  9.95 
BRIDGE CHALLENGER. Personal S/W . 14.95 
CHASE. Programma I nil . . . . . . . 9.95 
CHECKBOOK. Commodore . . .  24.95 
CHECKER Kt'NG. Personal S/W. . . 19.95 
CHECKERS. Instant SIW . . . . . . . . . . . . . . .  7.95 
COSTING. Commodore . . . . . .  19.95 
DATA BASE UTILITY. Commodore . . . .  24.95 
OEPTH CHARGE. Programma lnll . . . . . 9.95 
DIET PLAN. Commodore . . . . . . . . . . . . .  14.95 
DISASSEMBLER. Commodore . . . . . . . . .  24.95 
DOW JONES. Instant S/W. . . . . . . .  7.95 
DUNGEON OF DEATH. Instant SIW . . . .  7.95 
GALAXY GAMES. Commodore . . . . . . . . .  9.95 
GAME PLAY w/BASIC, Hayden . . . .  9.95 
GAME PLAY w/BASIC 2. Hayden . . . . . . .  9.95 
GAME PLAY w/BASIC 3. Hayden . . . . . . .  9.95 
GRAPHIC GAMES # 1 ,  Creative Comp . . .  7.95 
GRAPHIC GAMES #2. Creative Comp . . .  7.95 
GRAPHIC UTILITIES. Personal S/W . . . .  14.95 
GRAPHICS. Commodore . . . .  9.95 
GUESS A SENTENCE. Commodore . . . .  29.95 
HANDS ON BASIC. Commodore . . . . . .  14.95 
HOME ACCOUNTING. Programma lnll . .  9.95 
LOGIC #1 . Creative Comp . . . . . . . . . . . . . .  7.95 
LOGIC #2. Creative Comp . . . . . . . . . . . . . .  7.95 
MACHINE LANGUAGE. Commodore . .  . 9.95 
MAYDAY, Hayden . . . . . .  . .  . . . . . . .  9.95 
M ICROBASEBALL. Hayden . . . . . . . . . . .  9.95 
MICROCHESS. Personal SIW . . . . . . . . . .  19.95 
MONITOR. Programma lnll . . . . . . . . . . . . .  6.95 
MORTGAGE. Instant SIW . . . . . . . . . . . . . .  7.95 
MORTGAGE. Commodore . . . . . . . . . . . .  14.95 
NUMBER GAMES. Creative Comp . . . . . . 7.95 
NUMBER REVERSAL. Commodore . . . .  9.95 
ON THE HOUSE, Commodore . . .  9.95 
PERSONAL ACCTNG .. Programma lnll 19.95 
PET SHOW. Commodore . . . . . 9.95 
PIRATE ADVENTURE, Crealove Camp . .  14.95 
PROJECTILE MOTION. Commodore . . .  19.95 
REALTY. Commodore . . . . . . . . . . . . . . . .  59.95 
RHYMING. Commodore. . . . . . .  9.95 
SERIES/PARALLEL. Commodore . . . . . .  19.95 ;��T
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Osborne & Assoc . . 9.95 
SPACETALK. Commodore . . . . . . . . . . . . .  9.95 
SPACETREK. Commodore . . 9.95 
STATISTICS. Commodore . 29.95 
STOCK PROTFOLIO. Commodore . . . . .  24.95 
STRATHCLYDE BASIC. Commodore . . .  14.95 
TARGET PONG. Commodore . . . .  9.95 
TIME TREK. Personal S/W . . . . . . .  14.95 
TREK X. Instant S/W. . 7.95 
TURF & TARGET. lnslanl SIW . . . . . . . . 7.95 
USER PROT COOKBOOK. Commodore . 9.95 
UTILITIES, Smolhware . . . . . . . . . . . . . . .  7.95 
VIDEO CHECKERS. Compuquole . . . . . .  14.95 
WORD PROCESSING 2. Commodore . .  99.95 
WORD PROCESSING 3. Commodore . 199.95 
WORLD CLOCK. Commodore . 



Qume Datatrak 8 
Double sided floppy with NO H EA DACH ES. 
Although many think this 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 F D D  1 00-SD 
Single sided 8" floppy drive, the latest 
& greatest revision.  Features double density 
plus much more. An extremely rel iable 
drive $439 2/$409 
Hard sector option kit.. .  $9.95 
Data separator option kit. . .  $9.95 

$599. Two/$549. 

The following 5Y." mini-floppies share most D isk controllers features with their 8" cousins, so without 
further ado. • • Delta Products double density 
Siemens F D D  1 00-5D • • • • . • • • • • • •  $279. Micromation doubler 
Oume Datatrak 5 (double sided). . . .  399. Tarbell single density, A & T 
BAS F Mini mini . , • • • . • •  , • •  , • • • •  279. Tarbel l  single density, kit 
SA 400 . o • • • • • • • • • • • • • • • •  o . .  • • 299, Tarbell double density, DMA 
All  the above mini-floppies are fu l ly  SA400 Sorrento Val ley 8" single density 
compatible. for Apple 

Manuals for all drives are $ 1 0, refundable against future purchase of 
drives. Also, all 8" drives can be ordered with 220 v/50 hz for world
wide use. 

$349 
439 
225 
1 84 
425 

375 

Accessories 
Hard. 
Disk 

C l l  H B  1 0  M B Y  fully A E MO V E A B L E  cartridge 
drive. Complete with controller, personality card, 
media, power supply, cabling, connectors and 
documentation. Highlighted by stylish & modern 
cabinetry. $6995. 

Shugart SA4008 20MB Y  fixed disk system. S-1 00, 
includes controller, power supply, and all that is 
necessary to run $6995. 

Electrolabs 

Electrolabs • 

Monthly Speciall l l  
TE LEV I D EO 91 2C . . . . . . . . . $699 
TE LEV I DEO 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 option $29.00 

Data Display M onitors 
used 1 2" Sylvania monitors. Composite 
video, 1 2  M Hz,  1 20 VAC. with new P-39 or 
P-4 tube, $79, used tube $59, O EM style 
(without case) ,  subtract $ 1 2 .  U-fi x mode l ,  
1 0/$300. 

41 1 6  dynamic RAM, 1 6 K  Bonanzall 
Set o f  8 ,  16K,  f o r  Apple, TAS-80, Exidy, Heath & more. 200 NS;, 

prime parts, at the u nheard of $49/8. 
large discounts available for quantity & dealers (500 & up). Offer 
limited while supply lasts, as these will vanish quickly ! ! !  

Media 
8" ... $39.99 SS/SD 
8" . . .  $49.00 SS/ D D  
8 "  . . .  $55.00 DS/S D  

Cable kits for 8 "  drives with 1 0 '  5 0  cond. flat cable, 
power cable, and all connectors. Assembled if de
sired. One drive 27.50, two 33.95, three 38.95 

POB 4436, Stanford, CA 94305 
41 5-321 -5601 800-227-8266 

Te lex : 345567 ( E iectrolab Pia)  

8" . . .  $59.00 DS/D D  
5 Y. "  $34.95 ss 
5Y." $59.00 DS 
Verbati m ,  Memorex, Scotch , or 
equivalent name brand 

for mini fioppies (34 cond ) :  one 24,95, two, 29.95 

CP-206 Power-one power supply. Powers two drives 
more than adequately, top qual ity. 2.8A/24V, 
2.5A/5V ,.5A/-5V. • • • • • • • . • • • • • • • $99. 

mini-floppy power supply . . . . . $79 

PRAG MATIX 1 
I ncredible ! ! - Two 8" Shugart compatible single sided f loppy 
disk drives (double density), CP-206 power supply, in hand
some color coordinated cabinet, with full  cabling, connectors, 
and documentation, plus one box diskettes! ! !  A l l  for an un
precedented $ 1 295. Up to one MBY of storage. 

with Oume Datatrak 8" dou.ble-sided drive $1 695 

380 BYTE September 1980 

Visa MC Am. Exp. 
Special I ntroductory Offer ! ! !  
Wabash 8 "  diskettes $29.00 SS 

$39 .00 DS 
Price is  cheap, but they run 
l i ke champs ! ! ! !  
Diskette head cleaning kit for 5Y." or 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment D iskette for 
Fl oppy D rives • • • • • • • . . •  $39.00 

E N C LOSU RES 

Rackmount Mainframe MT-200. This gorgeous 
beast is so appeal ing that it can easily function 
also as stand-alone mainframe. Very modern 
sty l ing with fully actively terminated S-1 00 bus. 

With two 8" single-sided disk drives. • • $1 899. 
With two 8" double sided disk drives in place 
of single-sided variety. . . . . . . .  • . . • • $2499. 

Desktop Mainframe MT-1 00. Contemporary styl ing, a handsome cabinet 
coated with durable 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 • • . • • , • • • . . . . . $ 1 599. 
Above with two 8" double sided disk drives in place of singl e-sided 
variety . . • • • . . . . . . . . . . . . • . . . . • . . . . . • • • . . • • . . . . • • $21 99. 

$25 min .  order. Ca l i f .  residents add 6% sales tax .  Orders under $75, add 5% shippi ng 
and handl i ng, over $75 add 2.5%. All pricing subject to change without notice. 

Circle 341 on inquiry card. 



Keyboard 

Special 1 ! !  
CHERRY "PRO" Keyboard 

. . . . . . . . . . . . . . $ 1 1 9.00 
Streamlined Custom Enclosure 

• . . . • . • . . . . . . . 34.95 
BOTH only . . . .  $ 1 34.95 

Daisy Wheel Printers 

NEC Sp in writer 551 0/2 $2899 
NEC Sp inwr iter 5520/2 ca l l 
NEC Spinwriter 5530/2 for 

prices 

Keyboard 

Special 2 !! 

Keytronics 1660 . . . .  $149.00 
Hard Plastic enclosure 49.00 

BOTH only . . . . .  $ 1 52.00 

ESAT 2008 

BI-L I N G UAL 80x24 
Communicating Terminal 
Scrolling, full cursor, bell, 8x8 matrix, 1 1 (}-
1 9,200 baud, Dual Front Applications. 
Arabic & Hebrew, Multilingual Data E ntry 
Forms Drawing, Music, & Switchyards. 
Alone . . . . . . . . . . . . . . . . . . . $279. 
with Cherry Pro keyboard & 
custom metal case . • . . • • . • .  $399. 

Disk Subsystem 

Matchmaker Technology 
T U R N K E Y  D I S K  SU BSYSTEMS 

· �· 
APPLE . . . . . .  Single density disk controller. Expanded Apple DOS 

TRS-80 • • • • • • •  Single or double density. Expansion interface neces
sary. Space for 48K dynamic RAM on controller card 
RS232 port 

SOR C E R E R  . .  F ull  RS-232 Interface. One S-100 slot for memory ex· 
pansion. Single or double density 

All above units come as follows: Complete, assembled and tested, with 
two 8" floppy disk drives (Apple available in one drive model). I ncludes 
all cabl ing, connectors and documentation in a stunning color coordina· 
ted cabinet with power supply. Ready to go. plug in and run! ! !  

When ordering specify single o r  double sided drives 

Software available for above disk add�ons 

TRS-80 & Sorcerer operate on all CP/M compatible software 

Peripheral Sale!! 
H i p l o t  P l o t te r  . . . . . . . . . . .  . Qume S/5 

Sprint 5/45 R O  
Spr int  5/55 R O  
Sprint 5/45 KSR 
Sprint 5/55 KSR 
Forms Tractor 
Pinfeed platen 
paper guide 
paper basket 

$2699 
2829 
3029 
3 1 59 
$21 0  

Gume 
S p r int 3'\45 

Circle 341 for Electro labs 

E lectrolabs 
H ipad D igit izer  • • • • . . . . • • •  
I D S  4 4 0  Paper tiger . . . . . . .  . 
S D  E x p a n d oram I I  

( A & T ,  6 4 K I  . . . . . . . . . . .  . 

$875. 
7 1 5. 
899. 

560. 
399. 
399. 

(requ i res self assembl y )  

1 55 
30 
50 

printer mechan ism $1 499 
power supply 349 
combi nati on special 1 699 
caM 200 

POB 4436, Stanford, CA 94305 
41 5-321 -5601 800.227·8266 

Telex : 345567 I E iectrolab P ia )  

l m sai 6 5 K  d y n a m i c  R A M  I l l  
D C  H ay e s  M icromodem 1 0 0 . .  
S u p e r  sw itcher p o w e r  f o r  
h a r d  d i s k  & m ore . • . . . • . . • •  
DC Hayes Micromodem 1 1  

(for appl e )  $344 

349. 

S·1 00 i nterface card 1 49 Visa MC Am. Exp. 
many pri nt whee ls ,  ribbons, & more avai lable 

1111� 
735 LOMA VERDE. PALO ALTO. CA. 94303 

Database Management Systems 
HDBS A hierarchical Database Manage
ment System featu ring fixed length records, 
read/write protection at file level a nd one 
to many set relationships. 

Z-80 Optim ized 250.00 
8080 Opti m ized 325.00 
6502 Opti m ized 325. 00 

MOBS A large computer D B M S  with 
h ierarchical and full network data struc
tures ( C O D AS Y L  O r iented}. E x p l icit 
representati on of one to one, one to 
many, many to one and many to many 
sets. Routines are ca l lable  from B AS I C, 
PASCAL' C O B O L or Machine Langu age. 

Z-80 Optim ized 7 5 0. 00 
8080 Optim ized 825.00 
6502 Optim ized 825.00 

Communications 
BISY N C-80/3780 A full  fu ncti o n  I B M 
2780/3780 e m u lator that provides one of 
the most widely used c o m m u nications 
protocols. 550. 0 0  

BISYN C-80/HASP A f u l l  fu nction Hasp 
M u lti-leav ing Workstation package. 800.00 

BISY N C-80/ ASY N C  A n  asynchronous 
comm u n ications pack age that uses the 
ful l  error correcting B I S Y N C  p rotocol. 

95.00 
BISY N C-80/3270 A f u l l  fu nction I BM 
3275 or 327 1 /3277 terminal  e m u lator 
that converts a "du mb" term i nal into a 
very smart one. 550.00 

Multiple License Pricing 
- Upon I nq u iry · 

* LS I-1 1 ,  P DP-1 1 TM D E C ,  UN I X TM 
West"'l E lectric, CP/M TM D igital R esearch 

LSI ·ll 
PHONE: 415 493·8186 

H igh Level Languages 
8080, 8085, Z-80 ( U nder OS-1 or CP/M} 

BASIC 
M icrosoft Compiler 
M icrosoft " B AS I C  80" 

F O RTRAN 
M i c rosoft " F O R T R A N  80" 
( I ncludes M A C R  0 80) 

C O B O L  
M icrosoft " C O B O L  80" 

IIC'' 

Whitesmith's "C" 

PL/1 
D igital Research's P L/ 1  

PASCAL 

395.00. 
350.00 

500.00 

750.00 

600.00 

500.00 

M.T. Compi ler 250.00 

Z-80 O ptimized ( U nder OS·1 o r  CP/M) 

C O B O L  
R-M Z-80 C O B O L  A N S I  '74 750.00 

LSI-1 1 */PD P-1 1 *  U nder R T- 1 1 or RSTS 

C O B O L  - ANSI '74 I ntroducing: 
RJ-1 1 Compiler 1 7 50.00 

Applications in C O B O L  '74 
Ava i lable in R-M C O B O L, C O B O L 8 0  
a n d  RJ-1 1 .  (Source Includ ed) 

General Ledger 995.00 

Accou nts Receivable 995.00 

Accou nts Payable 995.00 

I nventory Control 995.00 

Order Entry/Invoicing 995.00 

COMPLETE L E GA L  420o.oo 
COMP LETE D E NTAL 420o.oo 

Why C O B O L? 
It's portable ( A N S I  '74} it's u n iversa l !  

DC Hayes Micromodem 1 00 $349 

Z·80 8080 8085 6502 
OPERAT I N G  SYSTEMS 

™ Z-80 Optim ized 
OS·1 A breakthrough in m icrocomputer 
software from E lectrolabs! U N  I X * · l i k e  OS 
with virtual 1/0, bank-select mem ory control 
to 1 6  M B Y and optional mem ory protecti on! 
Tota l l y  compatible with a l l  CP/M programs. 
You w i l l  be amazed at the difference! E x ·  
cellent brochure available. I n cludes editor, 
l i n ker-loader, debugger, and one year update. 

249.00 

8080, 8085 & Z-80 
CP/M Versi on 2.2 1 5 0.00 
M a n u als o n l y  25.00 

C P/M • M CZ Versi o n  2.2. R u ns on 

ZI L O G  M CZ and PDS-8000 systems. 
O n l y  from Software Labs! 200.00 
Manuals  only 35.00 

O U R  CATALO G U E  
S oftwa r e  

S u p p l ie s  
M ed ia 

S t o rage E q u i p m e n t  
P u b l ic a t i o n s  

U p o n  R e q u e st -

C i rc le 400 for Software Labs 

TO O R D E R  
* P rice of manuals  app l ied agai n st software 
p u rch ase. 

By Mail: Send check or money order ( or 
P.O.  from rated or i n stitutional  c u stomers}. 

By Phone:  Use Master C h arge or V isa N o. 

I mportant N ote: Please specify comp lete 
system hardware and software configuration 
with each order. 



CompuMart 
lets you 

put 'em on trial 

CompuMart has  been sel l i ng  com
puters by mail s i nce 1 971 . Our thou
sands of satisf ied customers rely on 
CompuMart for services not general ly 
available from t he others. Namely: 
• Product Selection/Each prod uct ad
vert ised by CompuMart has been eval
uated by our i n-house staff for best 
price, performance, and supp l ier re l i 
ab i l i ty  
• Return Privi lege/After receipt of our 
products, you are protected by Compu
Mart 's exc lus ive, 1 0-day return privi-

with 
10 day free return 

Apple Computer-We have a com
p lete i nventory of Apple com-
puters ,  peri pherals  and software -
I n  stock for i m mediate del ivery -
Call us for prices. 

ledge- good for a l l  prod ucts except 
software. 
• Support/Our  Customer Service Dept. 
and expert technic ians are always there 
to assist you by phone or at Compu
Mart's out lets. Our  knowledgeable 
phone sales force can provide you with 
detailed in format ion and complete 
product specificat ions.  
• Phone Ordering/For added conveni
ence, Compu Mart maintai n s  a tol l-f ree 
ordering number. 1 -800-343-5504. 

COMMODORE 
B u y  Direct from the largest Commodore dealer in 
the country, and the very first Commodore 
distributor in the U.S. Buy from the experts- Buy 
from CompuMart. 

Com modore -We have everyth ing 
that Commodore manufactures. In  
stock for  I m med iate De l i very !  Com
p uters from the new 80 col u m n  

C B M  t o  t h e  s i ngle board K I M-1 . 
Accessories from the new C B M  
Voice Synthes izer to t h e  Beeper. 

Call Compu Mart now for low 
prices and special  deals. 

ATARI 800 PERSONAL COMPUTER SYSTEM )ll INTRODUCTORY SPECIALES 
To celebrate our commitment to Atari ,  we are 
offering the following Atari Specials: note (You 
must buy an Atari) 

Comes with: 
o 800 Operator's Manual 
o 16K RAM Memory Module ™ 

ATARI: 
o 10K ROM Operating System 
o Power Supply 
o TV Switch Box �:!; ;? (1) Buy additional memory for your computer, ·6K 

or 16K, and we will double the amount of 
memory FREE! (A potenial savings of $200) 

(2) Buy the Atari 600 Computer and take $100 off 
the purchase price of the Atari 610 Disk Drive 
or the Atari 620 printer 

·
. : o{:t&� : :o: 

PERIPHERALS 
Atari 800 Printer . . . . . . . . . . . . $599.95 
Atari 810  Disk Drive . . . . . . . . . .  $699.95 
Atari 4 10  Program Recorder . . . . $89.95 
Atari 800 Computer SUPER SALE $979 
System 

Texas Instruments Tl-99/4 Home 
Computer 

.·�· 

Save $300 on this 1 6-Bit computer with 
monitor 
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Tl-99/4 w/Monitor 
Tl-99/4 w/o Monitor 

$825 
$725 

FREE 9" Sanyo Monitor with purchase 
of any Exidy Sorcerer 
Computer. 
$159 VALUE! 
The Magicians Have 
Done It Again with the 
Sorcerer II . . .  Expandable to 48K! - Greatly 
enhanced word processing capabi lities. 

16K Sorcerer I I $1,245 � 
32K Sorcerer I I  $1 ,395 � 
46K Sorcerer II $1 ,495 

Single dual-density floppy disk 
and controller 
Second Drive 
S-100 Expansion Un i t  
V ideo Display Disk 
Micromodem 100 from D.C. Hayes 

ROCKWELL 
AIM 65 

THE SINGLE 
BOARD 
DEVELOPMENT 
SYSTEM 

6502 Microprocessor o 20-character, alpha-numeric 
LED display o Ful l-size 54-key keyboard with 3 
user-defined functions o Fast, on-board 20-column 
thermal printer o 8K Advanced Interactive Monitor 
program o Dual cassette interface board o On
board timer o On-board ROM expansion to 12K o 
4K on-board RAM o On-board TTY i nterface o 16 
parallel 1/0 lines o One serial 1/0 port o KIM 
compatible edge connectors for even further 
memory or 110 expansion. 
The CompuMart AIM System combines all of our 
options for the AIM to give you the capabi l i t ies of 
development systems costing 5 to 1 0  times as 
much. This system- includes a 4K AIM 65 with 
BASIC and Assembler, and MTU power supply, a 
Sanyo tape recorder and an EGI Enclosure tor rne 

AIM. 
CompuMart Aim System . . . . . .  $650.00 
4K AI M-65 . . . . . . . . . . . . . . . . . . . . . . .  $51 5.00 
Paper for the AIM . . .  . .  . .  . .  . .  . .  . $4.75 

S E E  OUR AD ON PAG E 3 1 6  

Zenith Z-89 
The Ali-In-One-Computer 
This is the famous computer system which takes 
u p  no more space than a terminal alone. The 1 2 "  
screen is beautiful a n d  lends itself perfectly to 
professional applications thanks to its 25 l ines of 
80 characters. We know of no other computer 
which gives you this many features at such a low 
price. 
Zen i th  48K Z-89 Dual Port 
CompuMart 

Z-19 Smart Video Terminal 
CompuMart 

Introducing the HP-85 

List  $2,895 
$2,695 

$3,250 
Hewlett-Packard's Personal Computer for Industry. 
This extremely portable computer features ex
tended BASIC to solve your problems quickly and 
efficiently along with an advanced graphics sys
tem to enhance commun ication. * 

New from N ovat ion !  -D-CAT 
The only d i rect modem that's FCC approved 
for hardset jack connection with any modular 
phone. $199 

NOVATION CAT™ 
ACCOUSTIC MODEM 

o Answer Originate o Bell 108 
o 300 Baud 
Looks good, works great! 

Circle 342 on inqu iry card. 



F====rerminals ===,--------.....:: 

CompuMart judges 
Mountain Hardware 

the Buy-of-the- M onth. 

Televideo 91 2C 
820 x 24- Lower case descenders. Teletype or 
telewriter keyboard. 1 1 0/220 VAC. 50 to 19.2K Baud 
Item entry pad. Great looking and no fan 
noise. $950 

Televideo 920C 
Similar to the TV 912 but has programmable 
function keys across top. 
Excellent for text editing. $1 ,030 

We've got the fol lowing Lear Sieg
ler Termi nals In Stock at prices 
too low to print - Call for q u otes. 
ADM-3A Industries favorite dumb terminal for 
some very smart reasons. 
ADM-3A. + New from Lear Siegler. CALL! 
ADM-31. The terminal that's too smart to be con
sidered dumb. 
ADM-42. Available with keyboard or without, semi
intell igent terminal offering tremendous user flexi
bi l ity. The optional configurations 
are amazing. 

· 

Call for details. � 
Hazelt ine 1410. 
Hazeltine 1420. 
Hazeltine 1 500. 
Hazeltine 1510. 
Hazeltine 1520. 
Hazeltine 1552. 

List $850 
List $995 

List $1 095 
List $1 395 
List $1 585 
List $1 395 

CompuMart $749 
CompuMart $895 
CompuMart $995 

CompuMart $1325 
CompuMart $1485 
CompuMart $1295 

Call CompuMart for complete specs 
and quant ity d iscounts. 

Calculators ==:;::j 
A CALCULATOR, A SYSTEM, A 
WHOLE NEW STANDARD. 

HEWLETT-PACKARD'S HP-41 C 

HP-41C Calculator . . . . . . .  $288.00 

The System 
Memory Modules. For storing programs or up to 

CompuMart 
Exclusive 

For the u l t imate in energy saving devices for your 
home get the BSR X-10. This system allows you to 
remotely control l ights and electrical appliances i n  
your home. T h e  CompuMart package comes com
plete with Mountain Hardware software al lowing 
your Apple to control home devices on a pre
determined schedule. 
lntroi/X-10 System . . $289 
Let your Apple speak to you thru the amazing 
Su pertalker. This device outputs high-quality 
human speech via a loudspeaker. Comes complete 
with the SuperTalker Peripheral Card, a micro
phone, loudspeaker, software, and two programs. 
SuperTalker . . . . . . . . . .  $299 

The most advanced computerized composing 
system available - The Music System - $545 

Give your Apple powerfu l  new capabi l i t ies with the 
ROMplus board - $199 w/keyboard filte*. 
New From Microsoft 
The Z-80 SofiCard 
Just plug the Z-80 SoftCard into your Apple and 
instantly you will have more versatil ity than any 
other computer user. The Z-80 SoftCard package 
allows you to add FORTRAN, COBOL, and BASIC 
as versions are introduced over the next few 
months. With this card you can run any standard 
LP/M software and much more. Call us and we'l l  
tell you exactly how much more. 
Z-80 SoftCard, LP/M Operating System, and Micro
soft Disk BASIC I nterpreter - $349 

the Best in Quality, 
Selection, and Service. 

The Paper Tiger 
Printer From 
Integral Data 
Uses standard ¥, inch roll 
paper and nbbon 
40 characters per line 
Speed: 40 characters 
per second 
UL approved 

High resolution dot 
matrix impact printer 

Standard features include: 4 character 8.3 to 16.5 
cpi • 56 cps at 10 char. per in. • Selectable line 
spacing • 8 switch-selectable form sizes. 
The IDS Graphics Option for the Paper Tiger 
allows full dot pattern control and inc ludes and 
expanded 2048-byte buffer (a 256-type buffer is 
standard). 
IDS Paper Tiger Printer . . . . . . . . .  $995 
IDS Graphics Paper Tiger Printer . . . . . . . . . . .  $1 ,094 

N EW !  From Integral  Data. 
The IDS 460. 
We saw th is  new desktop printer at the NCC 80 
and when we saw its features: Correspondence 
quality print ing ,  H igh-resolution graphics capa
bil ity, programmable print control functions, and 
automatic text justif icat ion - we knew that we had 
to offer this printer to our cost/features conscious 
customers $1 ,295 

CENTRONICS PRINTERS 
New! The incredible Model 737· Correspondence 
and Draft Quality Printing for Under $1 ,000. This is 
the first printer in its class to offer print quality 
suitable for text processing, p lus the performance 
and application f lexibi l i ty req uired for data pro-
cessing. $995 

Tractor Feed Printer· Centronics' Most Popular 
Model. Perfect for the needs of a smal l  business 
sytesm. Recommended by Apple and Radio Shack. 

$1,079 

NEC The First Name in Letter 
Quality Printers. 
CompuMart offers beaut i fu l  print quality with N EC 
Spinwriter terminals. The Spin writers, both KSR 
and RO versions, give unsurpassed hard copy 

2,000 lines of program memory . . . . . . . . .  $45.00 

Mon ===� CompuMart 
offers a complete 

range of NEC Spin· 

''Extra Smart" Card Reader. Records programs and 
data back onto blank mag-cards . . . . . . . .  $1 99.00 
The Printer. Upper and Lower case, H igh resol ut ion 
plotting, Portable Thermal operation . . . . . . .  $355.00 
Application Modules . $45.00 EACH 
Standard pac: �-
Statistics, '11!!1·. 
Math, 
Financial & 
Surveying 

Three of the finest from first. 
Programmable 59 . . .  SUPER SALE $229 
Tl-58c Programmable Calculator 
(W/continuous memory) 
Tl Programmer _ . . . . . . . . . . . . . .  . 

. .  $1 04.00 
. . . .  $59.00 

Add convenient versat i le  pri nt ing capabi l i t ies to 
your Tl Programmable 58C or 59 calculator with 
the PC·100C thermal pr inter, plotter. 
T l  PC·100C . . . . . . . . .  $168.00 
Tl Talking Translator. The calculator 
actually speaks! $300.00 

EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 
M onitor for $379 ! 

The perfect monitor for Apple, Atari and Texas 
Instruments owners. 

NEW FROM SAN YO - Four Great Moni
tors at Low CompuMart Prices. 
Sanyo's new l i ne of CRT data display monitors are 
specifically designed for the display of al pha
numeric or g raphic data. 
9" San yo Monitor 
12" Sanyo Monitor 
12" Sanyo Monitor with green screen 
13" San yo Color Display Monitor 
15" Sanyo Moni 

writers - Call  our 
expert sales force t� 

insure you get the right 
one for your system. 

IMPORTANT ORDERING 
INFORMATION All orders must 
include 4% shipping and 
handling. Mass. 
add 5% sales 
Mich . 
4%, for 
sales 
tax. 

from 
companies

shipment contingent upon receipt 
of  signed purchase order • Al l  prices 

are subject to change without notice • Most 
1tems i n  stock for immed iate shipment- call 

tor delivery quota tion • I n the Ann Arbor area? Our 
retail store is open 1 1 :00 a.m. to 7:00 p.m. Tues.-Fri., 

10:00 a.m. to 5:00 p.m. Saturdays (closed Sun. and Mon.) 

COMPUMART 
270 TH I RD STREET, DEPT 109 CAMBR IDGE, MA. 021 42 

Member Computer Dealers We've had a reputation for dependabil ity s ince 1 971 

Circle 342 on inquiry card. BYTE September 1980 383 
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PRE-C UT WIRE WRAP W I R E  

Length 1 00/Bag 500/Bag 1 K/Bag Length 1 00/Bag 500/Bag 1 K/Bag Kit· No. 1 $9.95 Kit No. 3 $32.95 

2 . 5 "  $ 1 . 2 5  $ 3 . 5 8  $ 6 . 1 9  6 . 5 "  $ 1 . 9 2  $6.44 $ 1 1 .8 1  250 3" 1 00 4Y 2 '  500 2 Y 2' 500 4 Y 2' 

3 . 0" 1 .3 0  3 . 8 6  6 . 7 8  7 .0" 1 . 9 9  6 . 7 6  1 2 .44 250 3 Y 2" 1 00 5"  500 3 "  5oo 5" 
3 .5"  1 . 3 7  4 . 1 5  7 . 3 7  7 . 5 "  2 .08 7 . 07 1 3 .09 1 00 4" 1 00 6 "  500 3 Y2' 500 5 Y 2 ' 

4 . 0" 1 .4 2  4.44 7 . 94 8 . 0" 2 . 1 4  7 . 3 8  1 3. 7 3  500 4" 500 6" 
4 .5"  1 .48  4 .74  8 . 54 8 .5"  2 . 1 8  7 . 6 9  1 4.36 
5 .0" 1 . 54 5 . 04 9 . 1 3  9 .0" 2 .24 8 . 1 1 1 5 .0 1  Kit No. 2 $24.95 Kit No. 4 $59.95 
5 .5"  1 . 5 8  5 . 3 8  9 . 7 2  9 . 5 "  2 . 3 0  8 . 3 2  1 5 . 6 5  
6 .0" 1 . 65  5 . 66 1 0. 3 1  1 0 .0" 2 .39  8 . 7 1  1 6 . 2 8  250 2 Y 2" 

250 5 "  1 000 2Y2' 1 000 4 Y 2' 

500 3" 1 00 5Y2'  1 000 3 "  1 000 5
"" 

Kynar precut wire. All length's are overall, including 1 "  strip on each end. 500 3 Y 2 ' 250 6" 1 000 3 Y 2 '  1 000 5" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 500 4" 1 00 6 Y 2 '  1 000 4" 1 000 6" 
Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 250 4 Y 2' 1 00 7" 

* * Truckload SALE * * 
RN WIRE WRAP Size Quantity/Tube Price ea. • Price/Tube 

IC SOCKETS 08 pin 52  .39  $20.28 

FREE WIRE KIT 3-level Gold 1 4  3 0  .46 $1 3.80 
1 6  2 6  . 5 0  $1 3.00 

Kit # 1  on orders over $50 
Closed Entry 

1 8  2 3  . 68  $1 5.64 . 
Kit # 3 on orders over $ 1  50 

Design 20 2 1  . 8 5  $1 7.85 

Kit #4 on orders over $250 2 2  1 9  . 9 2  $1 7.48 • Sockets sold at these 
24 1 7  .94  $1 5.98 prices by the tube only. 2 8  1 5  1 . 2 3  $1 8.45 
40 1 0  1 . 60 $1 6.00 
Above prices include gold up to $800/oz. 

IDC CRI M P  STY LE C O N N ECTORS 
c ard Edge Connectors IDC Sockets Cable Plugs Right Angle Headers CABLE 

IDE 1 0  $3.25 IDS 1 0  $1 .25 lOP 1 4  1 .25 
Wire Wrap 

IDE 20 $3.50 IDS 20 2.02 lOP 1 6  1 .40 

IDE 2 6  $4.05 IDS 26 2.65 lOP 24 2.25 IDH1 0WR 

IDE 34 $4.85 IDS 34 3.50 IDP 40 3.65 IDH20WR 

IDE 40 $5.65 IDS 40 4.05 0825 IDH26WR 
IDE 50 $5.90 IDS 50 5.06 Connectors IDH34WR 

Male $4.95 IDH40WR 

Female $5.25 IDH50WR 

ORDERING INFORMATION 

• Orders under $25 include $ 2  handling. • All prices good through cover date. 
• All prepaid orders shipped U PS Ppd. • Most orders .. shipped next day. 

1 .75 

2.75 

3.60 

4.1 5 

4.90 

6.1 5 

• Visa, MC & COD's charged shipping. • Byte must be mentioned to get sale prices. 

384 BYTE September 1980 

Solder Tai l  1 0 ft. 1 00 ft. 

1 0  2.90 1 7.00 
IDH1  OSR .80 1 4  3.40 23.80 
IDH20SR 1 .25 1 6  3.70 27.20 

IDH26SR 1 .85 
20 4.40 34.00 
24 5.00 40.80 

IDS34SR 2.1 5 2 6  5.40 44.20 

IDH40SR 2.50 
34 6.80 57.80 
40 7.80 68.00 

IDH50SR 3.1 5 50 9.50 85.00 

Call or Write for 1 980 Catalog: 
* IC Sockets 
* Vector Boards & Pins 
* Bishop Drafting Aids 
* OK Tools 
* RN IDC Crimp Connectors 

Circle 343 on inquiry card. 



The 460 uses a dot matrix character formation technique in which 
the plac ement of the dots overlap both horizontally and vertically 
t o  ac hieve a correspondenc e-qu ality printing. 
The print er' s nine- wire print head uses staggered needle rows to 
create the vertically overlapping dots. The head is driven bi
directionally under microprocessor control by a stepper motor 
driven mechanism with logic-seeking look ahead capability. 
Standard " T wo-K Byt e " buffer allows the printer to accept the 
entire content of a 1 . 920- character CRT screen. Weight 27 lbs. 

suggested list price $ 1 . 29 5 .  Calif. Digital price $1,076 
0825 

lmsai solder .125x.250 
lmsili w/w .125 centers 
Altair solderhil .140row SPECIALS 
22144 Kim eyelet.156" 
25150 solder tab .156" 
36172 wide post w/w .156 

$2.95 3/$ 7.50 
$4,95 3/$13.00 
$5.95 3/$15.00 

il,95 3/$5.00 
il.09 3/ $2.00 
$1.95 3/ SS.OO 

Thesa cnclo�urca wo:rc w:umf:H;
tured for \\'cutct�l Uulon by Uni
vers al 'l'cc!u10logy . The ex:�ct 
purpose of the product h lUlU II 
myatcry l.,t the enclosurc b Ltlcally sultcd for un S-I OO mmhct·
ho:..rd with sh!ddcrl power !Ypply. 
llemov�blc hood nud plexiglas 
front mallt this cru:h>surc ;ut :H 
trnctlve home for :my hobby product, 
�:t�-��'J::L�·��� .. r����:�;·, ����8s:1�1�;;,1,�,�n";�1��;1!�:�orl!lector; six 
foot �rwnded Jlo"·cr cord ami more. Inside d l rncnsions: ��·· x IOV� ' .: 6  7/8:' Shlpplnc wcll(ht B lh1. 

Apple LL aundartl LSK 

�r.�!7 ���5 15K 
AlrorL 600 T•·•» lll¥lnun�nla 99H 
!"onlutu Q\aad J:lk ll ori�on \'ector �IZ 
Compucolor II /ll<>dcl 3 
ll""'k"'·ell .Uno G� I L K )  

1 39� 
J1$ 

���� :: �: �: �� (len key J>atll � ��� 
AOO:i llullerlt 60 1 49� 
l l �t.dtlne U20 850 ""�chine 1�00 !liJS 

Sru1yo ll" black i. while uoonlwr 1 7!! 
Lc.,dex \'hleo lOO t2" 125 Lcetlcx Video 100•60 1 2" 17\1 

ILISHOG Till"r wilh Graphi<:'l 
:

:;i�,:;:::i: �=�gg 1300 L P Ml �900 
Tele!yp" Modd �3 1RS2l2) Tdelype :\lode! 40(132 col. I N EC Spin,.·ru�r 5510 l\/0 
T�us ln$11'\lm<•nu 810 
Centronics 730 friction 
c�ntronics 779-� tr;>ctor 
Centronics 704 
,\nadex OP8000 An a<lcx OPOSOO 
Anndc" DP O�Ol 
Olablo I'HII RI O plutlc whed 2750 
Ol�blo IS40 KSR pl:unlc "''hcd 3150 

Unl�ersa.L Dnta Systcm$ l.. PJOO 
Olrccl coupled o FCC •\pprovt.'<i 
pow� red from phone tine. 
NnvMion C�t J\cousllc 

ShJ�an St\600R 8" Ooppy 
Sta��art SABOIH 8" h�rd sec. 
Lobo I T"'O SIJJ�urt 8111 s Ydth 
po,.·er l"i'I'IY ·'"" cn�loaurc 0.� SIJJg�rt IIIII ,..hh jlOWcr IUJlJll)' .>lUI cncluau�c 
Lobo h�r<l dri<•e for ,\pplc 

L ll meg/bylc 77 llla 
Lobo hard drL•·c for ·rnsno J!ll>!> 
Lobo �OO- • � I I �" for TIIS80 3811 Vista V-80 for TltS80 HOtrkl 388 
Cot<'\JI Sy11tern• h1>rd drive 

Al'P LE CO :OtP,\TIU L t: PIIOLJUCTS 

Think/Toy" S>utchboartl 1/0 20\1 
Godl><.<Jt t.:conoran• Products 
!!.!ullin TB-2 t.:�:end. I.L o�lc 411 
,\rtcc WWLOO 1\ir�Wr�p Proto 2$ S ll & U ;  t:lfp:llltiOram Mcn>ury IB ! l i T  S·L OO B O,\ It i>S ���·���� ���86CAL -8 6 
Sc�ttle Computcr5 8086 
t:odbout 80S6/80H� 
I: hac:o lnoe rs y s \ emsz- a ooo M I S C t" l. !. ."o N I·. O o! .; 
Cherry Pro ASCII K ... vbd. · Mruli11wilch HEX Kcybo:.rd 
UV l:;rascr I L ·E 

Super Mod Jl HF �lo<lul M o r J-1,,...._ ____ _ 
7 40-0 IB M soft format. 
7 40 / 2 D ouble s i d e  soft 

50+ .../JJ. Shugart Associates X EROX BOO 
WORD PROCESS ING 

K EY B OA R D  
ASCII ENCODED 

This 77 kcy wont p rocc�sing keyboard was 
manufactun�d hy J\!icz·oswilch fm· use in the 
X c z·o x UOO word processing system. 

74 1 - 0  D ouble dens ity 
7 4 3 -1) D ouble/ D ouble SASOO·R Floppy Disk Drive 

The keyboard out)mts a seven bit 1\ S C I I  
cmle along with a 11  eighth bit that allows 
most keys to shift and double function as 
special characi<:I'S . Extra large " Tab k 
ftdurn " keys az·c desl'-'lted inlo 1hc layout 
of th..:- keyboard to emulate the llli\1 Sclcc-

7 4 0 - 3 2  8" H ard sector 
H4-(0)( 1 0 )( 1 6 )  5 1 / 4 ' \nini 

10 Pak 
$3 9 .  00 

65. 00 
53. 0 0  
7 0 .  0 0  
3 9 .  0 0  

3 9 . 0 0  

$3. 50 
6 .  00 
4.  90 
6 .  60 
3. 50 
3 .  50 

Library c as e for any above; Add S3. 00 
8 3 ·1 A D ala Cassette 5. 5 0  
D C  1 00 Mini C art ridge 1 6 .  00 
D C  :wo D ata Cartridge 20. 00 

!'he most cosl effective way to store data proc
essing information, when 1·andom ,·ccall is a 
pri me factor. l"hc SAUOO is futly compatible 
with the I BM 3740 fOI'Jllat. Wr·i t c protect c ir 
cuitry, low maintenance & Shugat·t quali ty . 

�� � ��·�:-.. �,..-� l tric .. 1 7  illu z. llinatcd keys serve fo1· specinl -�!•,',.0:;..�•-!C'• word p z·ocesslng codes. Thc k.:-yho:J.rd is � t.'([Uipped with two thumhwhcel switches for 
defini11P, Iine width . 
O ril!in:tl Xerox :zcquisition over S-100. 00 
Calzfomia IJtgltal USEU price only S49. 00 

920( ) D isk Cartrldge 39. :>0 

M E M O R Y 
TRS-80 $� 9 1 APPLE II ... i 

16k memory (8) 4116's 1 
I nstallatton ts stmple . Anyone who has 
ever changed a spark plug should be able 
to up-grade his microcomputer. 
How can C:lliforrlia Dit,tital offer these 
memory up-gn1de sets at 25% below ou r competition? 
Simple, we buy in volume, wholesale to dealers and 
sell the balance directly lo owners of personal micro
systems. These 1 6K dynamic memory circuits are 
factory prime and un condit ionally guaranteed for one 
full yeat·. N 0 W, before you change your mind, pick 
up the telephone and order your up-grade memory 
from California Digital. Add $3 for TRS80 jumpers. 

S T A T I C  1 - 3 1  3 2 - 99 ! 0 0 - 5 C  -999 IK+ 
2 1 L0 2  4 5 0nS. 1 . 1 9  . 99 . 95 . 90 . 85 
2 1 L0 2  250nS. 1 .  49 1 .  39 1. 25 * * 
2 1 1·1 1Kx4 4 5 0  5 . 95 5. 50 5. 25 4. 75 4. 5 0  
2 1 1 -t 1 K x 4  300 8. 95 8 .  50 8. 0 0  .* 
4044 4Kx 1  450 5 . 95 5. 50 5. 25 
4044 4Kx l  250 9. 95 9. 50 9. 00 
4045 1Kx4 450 8. 95 8 .  50 8 .  00 
4045 1Kx4 250 9. 95 9. 50 9. 00 
5257 low pow. 5 . 95 5. 50 5. 0 0  

* 
* * 

4. 8 0  4. 6 0  

2718 EPROM 
SALE $13 

*** THOUSAKDS *** 
We h�ve slashed price in an effort to 
reauce our over stocked inventory. 
These are Single Five Volt Eproms, 
manufactu red by one of the \Vorlds 
largest producers of semiconductors. 

• Excell ent corod. Documentation included. 

Th,. R�·stez" Is comp rised of a pren•lum callt aluminium and fiberglasll enclosure. 
along·.,..lth a Honeywell f �Hcroft"'itch hall eff<::Ct keyboard. Thirty display l;unpB 

�������;�e ':r"�::�r �� t!l��:/�
s

:������t;•!�:� or��d�:�� ��
�����:!�I��C I' acknowledges 

But most of all thlll " USt;o " tern•in:o.l. "''ith a little lnlaGination. ean be en��tinccred 
tO n1ake the perfect home for "" S·IOO coma•ut er and vtdeo display; or wilh slight 
modiflca.tlon will accCl'l the IIO<:kwell i\1�1-65 micro/computer. 
��tt������ ;:��"���!'1�:;�t c:!J::;,;,� ''\�:::���� f��;�:s�;�,�; ��� �r �;�·o.15

e
2� Jt':� B}'\cl 7101 C&K ON ·NONE·ON 

ON·OFf(mnt.ON) 
ON·(moment ON> 

O N  OFF ON direct connect 
MODEM ·-...c---------------1 Rotary ��:�:;��: 
UNiVERSAL DATA 10} 

Connects directly to the new modular p!oone 
jack. Ful ly powered from your existing 
telephone line. No need to locate cxtcrn;,J AC power. C rystal control prevent!! fre
quency drlfL. Direct connect feature elim
Inates loss of Information due to carbon 
comp re s s ion that is associated <�•ith :ocous
tic modems. Runs circles around those 
other " Domesticated " 

• j : l I ? ! I � � • ! �� ,, t.t .. 
:::::: 0 W r 11 r 1 u 1 o P '• 1, r: r. 

r:' "i!! A !I !l r 'l i< J � l · .· .., a.-:-.  
� - � ft � � II � "' • • t� ,; II' o 

-� · · � 
PORTABLE DATA ENTRY SYSTEM ! 

TheMe used data terminals were orir,inally dc!ligned for chain store in ventory con-
trol :md order entry systems. The ope rator enters the ln�·entory control number. 
merchandise on hand and the unit pricu. 1\ftcr all pertinent d:ota has been enter ed into 
the recordeo·, the no;o\n "'arehousc l9 telcpho11cd . the handset is 1Jlaccd ln the acoust ic 
coupler and all the recorded information is transmitted back to the master computer. 
With a lillie lrnacination :uHI one or these portable entry systems, you �houhl be :zble 
to exch :uJ�<J 11ro�rams :utd computer inrormalion with ;�ssociatcs across the country. 
All unit� were removed from service In working condition. Original cost S2.500. 
Each syslem comc11 complete wilh: 

Push 8 tN.O.) S.39.ea. 4/Sl 

Please phone for volum e  pricing. 1.!::===========':;::::::.:..;_.:;.::::�===""" 







THE GREAT Q.T. BOARD SET SALE 
USER PROVEN BOARD SETS AT NOT MUCH ABOVE OUR WHOLESALE COST. 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED. 

Q.T. FOR S.D. F O R  SERIOUS 

BOARD SET #1 {K IT )  STARTERS BOARD SET #1 (K IT) H OBBYISTS 

SBC- 1 00  Z+BO C P U  (Rev I )  Normal 
Expandable + with 32K 

Normal 
$525.00 Expandoram I with 32K RAM $950.00 Retail Retai l  

Versafloppy I Monitor-BI OS For Serial Term i nal 
Q.T. 

$425.00 
Monitor For Serial Term i nal Q.T. 

$850.00 Price BIOS for 8" or 5%" D rives Price 

Q.T. FOR S.D. FOR SMALL BUSINESSES 

BOARD SET #2 (K IT) HOBBYISTS BOARD SET #2 ( K I T )  & SOFTWARE DEVELOPERS 

Z+ C PU (Rev I )  Normal SBC-200 Normal 
Expandable + with 64K R etai l  $1 050.00 Expandoram II with 32K RAM Retai l $1 1 50.00 
Versafloppy I I  Versafloppy I I  
Monitor B IOS For Serial Terminal O . .T. 

$850.00 
Mon itor For Serial Term i nal Q.T. 

$1 000.00 Price BIOS for D isk Drives Price 

PARTIC I PATI N G  IN TH I S  SALE ALSO ENTITLES Y O U  T O  SUCH B O N USES AS: 
1 .  $44.00 Per set of 41 1 6's - 200ns dev ices on ly 
2. F ree secon d  page of memory opt ion i n  a l l  Televideo 91 2  & 920 S mart CRT's. 

QT MEMORY EXPANSION KITS SWITCHABLE 2 or 4 MHz 
FOR 

TRS-80 • A PPLE • EXID Y 
41 1 6  200 ns 

8 for $49.50 
271 6 (5V - 450 ns) 

$1 8.00 
271 6 (5 & 1 2V-450 ns) 

$1 4.00 

TELEVIDEO 
SMART (CRT) 
TERMINAL 
• Reverse Video • Blinki ng/blank fields • U pper/ 
lower case character • Protected fields ·· Non
glare screen • U nderlining • 12  x 10 character 
resolution • Single stroke editing keys • Function 
keys • B l i nking cursor • TTY keyboard • Numeric 
pad • 9 Baud rates (75-9600 Baud) • Self-test 
• Printer port 

9128 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $750.00 
9208 . .  . . .  . .  . . .  . . . .  . . .  . .  . .  . . .  . .  . . .  . .  . .  $850.00 
920C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $900.00 
OPTION: 
2nd Page Memory . . . . . . . . . . . . . . . . . . . .  $ 24.95 
Freight Charge . . . . . . . . . . . . . . . . . . . . . . .  S 15.00 
Nationwide Field Service available from General 
Electric Instrumentation and Communication 
Equipment Service Shops. 

THE QT Z+80 REV 1 
Z-BOA C PU with Serial 1/0 Port 
The CPU can accommodate a 2708. 27 1 6. or 2732 
EPROM in SHADOW Mode, al lowing you to use a 
ful l  64K of RAM. The MWR ITE signal is generated 
automatically if  you use the board without a front 
panel. There's also an i ndependent on-board 
USART to control the RS232 serial port at baud 
rates from 1 1 0  to 9600. 
CPU-Z+80K (KIT) . . . . . . . . . . .  · . . . . . . . . . .  $132.00 
CPU·Z+80AT (A& T) . . . . . . . . . . . . . . . . . . .  $1 89.00 
CPU-Z+8088 (BARE BOARD) . . . . . . . . . $ 33.00 

VERBATIM & MEMOREX 
Por1 No. S..:lorlng Pkg. of 2 

QTMO 525 01 Soft Sector s 8.95 

OTMO 525 10 Hard 10  Sector s 8.95 

Box of 10 

$29.95 

$29.95 

$29.95 

$34.95 

$34.95 

OTMO 525 1 6  Hard 1 6  Sector s 8.95 

QTF032 1 000 Hard Sector $1 1.95 

OTF034 1 000 Soft Sector $ 1 1 .95 

KASETTE/1 0 
L IBRARY 1!. 
Part No. 
CAS-1G-8 

Blue Grey 
Beige Black 

CAS-1G-5 
Blue Grey 
Beige Black 

8" Diskette Holder $4.50 
. . . . . . . . . . . .  or 3/$10.00 

5" Diskette Holder $4.25 
. . . . . . . . . . . or 3/$10.00 

PECIAL 
PACKAGE PRICE 
1 Male DB-25, 1 Female DB-25, 1 Cover 
RS-232 SET . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  $8.50 

PLACE ORDERS TOLL FREE 1 -800-421 -5150 
Retail  store open 1 0:00 A. M .  to 6:00 P.M.  
Dally except Sunday. Circle 346 on inquiry card. 

PARTS 
MICROPROCESSORS 

Z80 12 MHzl . . . .  S10.95 
Z80A (4 MHz) . . $1 2.95 
6502 . . . .  $1 1 .25 
6800 . . . . . . . $1 2.50 
6602 . . . . . . . . . . . .  $ 1 9.50 
8035 ·. . . . $20.00 
8080A . . . .  $ 3.95 
8085A . . . . .  $20.00 
6086-4 . . . . . . .  $60.00 
8748-8 . . . . . . . . .  $70.00 

8080A SUPPORT 

8212 . . . s 3.50 
8214 . . . . . .  $ 4.50 
8216 . . . . .  $ 2.95 
8224 . . . $ 4.00 
8228 . .  $ 6.00 
8238 . . . . .  $ 6.00 
8243 . . . . . . .  $ 5.00 
8251 . . . . . . . . . . . . .  $ 7.00 
8253 . . . . .  $19.00 
8253-5 . $27.00 
8255 . . . . . . . . . . .  $ 6.25 
6257 . . . . . . . . . . . .  $17.95 
8257-5 . . . . . . . . . .  $19.00 
6259 . . $19.95 
8275 . . .  $69.95 
8279 . . . .  $17.50 
8279-5 . . . . . . . . . .  $18.00 
8295 . . . .  �16.50 

KEYBOARD CHIPS 

AY5-2376 . . . . . $13.75 
AY5-3800 . . . $13.75 

BAUD RATE 
GENERATORS 

MC1441 1 . . . .  $11.00 
1.8432 XTAL . . . . .  S 4 . 95  
BR1941L . . . . . . . .  $10.00 

DISC CONTROLLER 

1771B01 . . . . . . .  $24.95 
1791B01 . . .  $39.95 

EPROMS 

1 702A . . . . . . . . . . . $ 4.95 
2706 . . . . . . . . . . . . .  $ 6.75 
2516 . . . . . . . . . . . .  $22.00 
2758 . . .  $27.00 
2532 . . . . . . . . . . .  $75.00 
2732 . . . . . . . . . . .  $75.00 

USRT 

S2350 . . . . . . . . .  $10.95 

MISCELLANEOUS 
OTHER COMPONENTS 

N8T20 . . . . . . . . . . . $ 3.25 
N8T28 . . . . . . . . . . .  $ 2.50 
N8T97 . . . . . . . . S 2.00 
N8T98 . . . . .  S 2.00 
1488 . . . . . . . . . . . . .  s 1.25 
1489 . . . .  $ 1 . 25 
D3205 . .  . . . .  s 3.00 
D3242 . . .  $10.15 
D3245 . .  . . . . . . . . .  s 5.60 
P3404 . . . . . . . . . . .  S 8. 75 
TMS5501 . . . . . . . $ 1 9.00 
DM8131 . . . . . . . . .  $ 3.00 

CRT CONTROLLER 

MC8845P . . . . . . . $18.00 

STATIC RAMS 

21 14L (450 nt) $5.25 u. 
. . . .' . . . .  100 OL/$4,50 IL 

21 1 4L (300 no) $5.50 u. 
. . . . . . . .  100 OL/$4.75 H. 

UARTS 

TR1802B . . . . . . . . .  $ 3.75 

CHARACTER 
GENERATORS 

2513 (Upper case) $10.95 
2513 (lower case) $10.95 
2513 Upper (5 v) S 9.75 
2513 Lower (5 v) $10.95 

(Continental U.S. Only) 
(Except California) 



CB2 Z-80 CPU 
Kit . .  . . . . . . .  $1 95.00 
Assembled & T ested . . . . . . . . . . . . . . . . . .  $275.00 
•2M Hz. 4 M H z ,  M i xed • Type-2 7 1 6  or 2732 ( n ot 
incl.) • D1p switch addressing • One wait state added 
• Dip switch d isable • Type-TMS 401 6 (not incl .)  
• 8 additional address l ines • Power on/reset firm
ware jump using first instruction in  EPROM 

104 2P + 2S 1/0 Interlace 
Kit 
Assembled & Tested 

. . . .  $134.95 
. . . .  $199.95 

11#7/PRODUCTS 

PB 1 27011/2716 EPROM Programmer 
K i t  with Textool sockets . . . .  . . $ 1 34.95 
Assembled & Tested w!Textools sockets $1 74.95 
• 2708 EPROM ( n ot i ncl uded ) • 2 7 1 6  EPROM + 5 V  
type ( n ot included)  • Any 4 K  boundary • Separate 
2708 and 27 1 6  socket s •  Any 4K/8K boundary above 
8000 Hex • Optional Textool sockets (for program
m i n g  o n ly) • Programming software & bit for bit  

VB3 80 Character VIdeo Interlace 
80x24 Display, 2 MHz 
Kit . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . $324.95 
Assembled & Tested . . . . . . . . . . . . . . . . . .  $399.95 
80x24 Display, 4 MHz 
Kit . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  $369.95 
Assembled & Tested . . . . . . . . . . .  $439.00 
• 80 char. per l ine. up to 51 lines • Graphics up to 1 60  
x 204 matrix • U p pe r  & lower case characters • Soft
ware controlled t iming. top & bottom margins. horiz. 
position • U .S.  & Eu ropean T.V. timing • 4096 By1es 
( 8 1 92 by1es optional) • Switch addressing, 8K incre
ments • CP/M compatible driver routine 

1-v_e_r_ify-ro_u_t_i n_e_s_p_r_ov_i_d_ed-----------4 MT1 1 5  Slot Motherboard 
Kit  (with Connectors) . . . . . . . . .  . . . .  $119.95 

. . .  ' $149.95 Assembled & Tested . . . . . . . . . . .  . 

SB1 Music Synthesizer (4) 
t--------------------1 Kit  . .  ' .  $199.00 

. . .  $279.00 

S-100 KITS & ASSEMBLED BOARDS 
CB1A 8080 CPU 
Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 49.95 
Assembled & Tested . . . . . . . . . . . . . . . . . .  $1 99.95 

EXPANDORAM I 
EXPANDABLE TO 64K U S I N G  41 1 6  RAM S 
• For S - 1 00 boards • Bank selectable. PHANTOM 

250 ns RAM (MB6B) 
Kit . . . . .  . 
As�embled & Tested 

. . . .  $1 39.95 
. . . . . . . . .  " '  . .  $ 1 99.95 

' . .  $1 79.95 
. . . . . .  ' . . . . . . . .  $245.00 

SO SYSTEMS 
provision • Designed to work with Z-80. 8080. and VE RSAFLQ ppy ]I 8085 systems • No wait states required • 1 6K bound-
aries & protect via d i p  switches • Invisible refresh DOUBLE DENSITY D I SK CONTRO LLER 
MEM-16K ( 1 6K K IT) . . .  . . . . . .  $1 99.00 • For s ingle or double density • 985600 bytes on 8" 
MEM-16AT ( 1 6K A&T) . . . . . . . . . . . .  $249.00 double sided diskettes • 259840 bytes on d o u ble 
MEM-32K (32K KIT) . . . . . . . . • . . . . • . . . . .  $250.00 s i d ed 5 '!. " diskettes • S - 1  00 bus • I B M  3740 format 
MEM-32AT (32K A&T) . . . . . . . . . . . . . . . . . $300.00 1n s ingle dens1ty • 8" and 5 ' /' drives control led 
MEM-48K (48K KIT) . . . . . . . . . . . . . . . . . . .  $309.00 simultaneously • Operates w1th Z-80. 8080. and 8085 
MEM-48AT (48K A&T) . . . . . . . . . . . . . . . . .  $359.00 CPU's • Controls up to 4 drives 

Assembled & Tested 

PROM-1 00 
• For S- 1 00 Bus • Programs the Following EPROMs: 
2708. I ntel 2758, 27 1 6, 2732 and Tl 25 1 6  • Dip Switch 
Select ion of  E P R O M  type • 25 VDC Progra m m i n g  
Pu lse Generated On Board • M a x i m u m  Program
m i n g  T i m e: 1 6 . 384 Bits 1 n  1 00 seconds • Software 
Provides for Reading of Object File from SDOS. 
CP/M or PROM and Progra m m i n g  1nto E PROM 
• Program Verif ication • Verif ication of Erasure 
• Z ero I n sertion Force Socket 
PROM-100K ( K I T )  . . . . . . . . . . . . .  : . . . . . . .  $1 75.00 
PROM-100AT ( A &  T) $225.00 

MEM-64K (64K K I T) . . . . . . . . . . .  . . .  $364.00 VF-2K (KIT) . . . . . . . . . . . . . . . . . . . . . .  $300.00 
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-1 00/200 COM PLETE Z-80 M I C ROCOM PUTER 

EXPANDORAM ll 
• For S-1 00 Bus • 4 M h z  Operation • Expandable 
Memory from 1 6K to 256K • D i p  Switch Selectable 
Boundaries • Uses 1 6K (41 16) or 64K ( 4 1 64) Memory 
Devices • Page Mode Operation Allows up to 8 Mem
ory Boards on Bus • For Z80 CPU's • Phantom Out
put Disable • Invisible Refresh 
MEMII-16K (KIT) . . . . . . . .  .'$250.00 
MEMII-16AT (A&T) . .  . .  . .  . .  . .  . .  . .  . .  . . .  $300.00 
MEMII-32K ( K I T ) . . . . . . . . o'l4 . . . $309.00 
MEMII-32AT (A& T) . .  0� \,.: S' . . .  $360.00 
MEM II-48K ( K I T ) . . . .  \Cf(;;. • . . . $369.00 
MEMII-48AT (A& T) . . . �� . . . . . . . . . . $409.00 
MEMII-64K ( K I T ) . $425.00 
MEMI I-64AT (A& T) . . $475.00 

MPI B-51 . 
SHUGART SA400 . 

. . .  $295.00 
. . $295.00 

8" D ISK DRIVES 
SHUGART 8 "  801 R . . . . .  . . .  . . . . . .  . $475.00 
REMEX RFD 4000 . . . . . . . . . . . . . . . . . . . . . $635.00 

• On-board keyboard . d i s p l ay .  E PR O M  Pro.gram-
2 OR 4 MHz S I N G LE BOARD COM PUTER mer. and cassette interface • On-board S- 1 00 inter-
• S- 1 00 bus Z-80 CPU BD • 1 K  of on-board RAM face interface • Wire-wrap area and room for 2 S- 1 00  
• 4 EPROM sockets accom mod ates 2708, 2 7 1 6, o r  connectors • Two 8-b1t parallel I/O ports. 4-channel 
2732 • One parallel and one serial 1/0 port • 4-chan- CTC. 5 programmable breakpoints • Examine and 
nel counter timer chip (Z-80 CTC) • Software pro- change memory. 1/0 ports. or register 
grammable serial baud rates z-BOK (K I T) . . . .  $289.00 
SBC-100K (2 MHz K I T ) . 
SBC-1 00AT (2 MHz A&T) . 
SBC-200K (4 MHz K I T )  
SBC-200AT 4 MHz A&T 

. . .  ' $255.00 

. . . .  $325.00 

. . . .  $289.00 

SSM APPLE 
SERIAL/PARALLEL 

I NTERFACE 
Al/0 Kit 
Al/0 A&T 

. . . . . . . . . . . .  $1 25.00 
. . . .  $1 65.00 

TEXTOO L  
Z I P* DIP I I  SOCKETS 
16 P I N  ZIP• D I P  I I  
2 4  P I N  Z I P• DIP I I  
4 0  P I N  Z I P •  D I P  I I  

. . . . . . . .  $ 5.50 
. . $ 7.50 

$1 0.25 
' Z E R O  I N S E R T I O N  P R ESSURE 

Z-BOAT (A&T) . . " . . . . . . . . . . . . . .  $349.00 

$25 REBATE 
on any SO Systems 

microcomputer board 
Offer expires 1 0-31 -80 

STATIC RAM 
BOARDS 

SR-8K BARE B D  ( I th aca A u d 1 0 )  21 L02 . $ 19.00 
SR-16K BARE B D  ( Problem So lvers) 2114 . $ 19.00 
SR-16K A&T (Cal .  Comp Sys) 

21 1 4 L  4MHz . 
SR-32K KIT ( U ses 2 1 1 4L )  4MHz 
SR-32K A&T ( U ses 2 1 1 4 L )  4MHz 

. . .  $269.95 
. . . .  $475.00 

. . . . .  $500.00 

(') 
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JADE Saves You$1130 
4 MHz BOARD SET SD Systems 

A & T Price 
S8C-200 CP U with II O . . . . . . . . . . . . . $400.00 
Versafloppy II Dbl density controllr . $430.00 
ExpandoRAM II  64K RAM 4 MHz . $ 1 300.00 
Total price . . .  . . $2130.00 
JADE KIT PRICE . . $1 074.95 
Less SD Systems Rebate . . . . . . .  $75.00 
YOUR COST ONL Y . . . . . .  $999.95 

S-1 00 Boards 

THE BIG Z - Jade 
2 or 4 MHz switcha ble Z·80 CPU with serial 110 

CPU-302 0 1 K  Kit . . . . . . . . . . . . . . . . $145.00 
CPU-3020 1 A  A & T . . . . . . . . $ 1 99.00 
CPU-302008 Bare board . . $35.00 

SBC- 1 0 0  - S D  Systems 
2.5 M Hz Z·BO CPU wit.h serial & parallel 110 ports 

CPC-301 00 K  Kit . . . . . . . . . . . . . .  $257.50 
CPC-3 0 1 00A A & T $325.00 

SBC-200 - S D  Systems 
4 MHz Z·BO CPU with serial & parallel flO port.s 

CPC-30200K Kit . . . . . . . . . . $299.95 
CPC-30200A A & 1' . . . . . . . . $ 375.00 

CB2 - S.S.M. 
2 or 4 MHz switchable Z·BO CPU with RAM, ROM. & 110 
CPU-30300K Kit $ 1 85.00 
CPC-30300A A & T . . . . . . . . . . . . . $249.95 

ExpandoRAM I - S D  Systems 
2.5 MHz RAM board expandable from 16K to 64K 

MEM- 1 6 130K 16K kit $ 1 89.00 
MEM- 1 6 1 30A I6K A & T . . . . . . . . $249.00 
MEM-32 1 3 1 K  32K kit . . $234.00 
MEM-32 1 3 1 A  32K A & T . . . $294.00 
MEM-48132K 48K kit $279.00 
MEM-481 32A 48K A & 1' . . . $339.00 
MEM-64 1 33K 64K kit $324.00 
MEM-64 133A 64K A & T . . . . . . . . . .  $384.00 

ExpandoRAM II - SD Systems 
4 Mflz RAM board expandable {rom 16K to 256K 

MEM- 1 6630A I 6K kit $249.95 
MEM-16630A 1 6K A & T $299.95 
MEM-3263 1 K  32K kit . . $309.95 
MEM-3263 1 A  32K A & T $359.95 
MEM-48632K 48K kit . . . . . . . . . $369.95 
MEM-48631A 48K A & T . . . . . . $409.95 
MEM-64633K 64K kit $429.95 
MEM-64633A 64K A & 1' . $479.95 

32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 2 1  1 4 L 's 

MEM- 1 6 1 50K I 6K 2 MHz kit $249.95 
MEM- 1 6 1 50A 1 6K 2 MHz A & T . . $299.95 
MEM- 1 6 1 5 1 K  16K 4 MHz kit . . . . . . $259.95 
MEM- 1 6 1 5 1 A  I 6K 4 MHz A & T . $309.95 
MEM-32 1 50K 32K 2 MHz flit . $399.95 
MEM-321 50A 32K 2 MHz A & T . . . $449.95 
MEM-32 1 5 1 K  32K 4 MHz kit . . . . . . $409.95 
MEM-32 1 5 1 A  32K 4 MHz A & T . $459.95 

16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz I6K static RAM . a real mem ory bargain 

M E M - 1 6 1 60K I6K 2 MHz flit . . . . . .  $249.95 
MEM-16 160A 16K 2 MHz A & T $279.00 
M EM - 1 6 162K I6K 4 MHz kit . . . . $279.95 
M E M - 1 6 1 62A 1 6K 4 MHz A & T . . .  $309.00 
MEM-161 60 8  Bare board . . . . . .  $29.95 

Call for your free 1 980 catalog 

DOUBLE-D - Jade 
Double density con troller with the inside tracll 

IOD-1200K Kit . . . . . . . . . . . . . $299.95 
IOD-1200A 8" A & T . . . . . . . . . . . . $389.95 
IOD-1205A 5'4" A & T $389.95 
IOD-12008 Bare board . . . . . . . . .  $65.00 • 

VERSAFLOPPY I - SD Systems 
Versatile floppy disk controller {or 8" or 51/.i " 

IOD- 1 1 50K Kit . . . . . . . . . . . . . . . . . . . .  $2 1 9 .95 
IOD- 1 1 50A A & T . . . . . . . .  $269.95 

VERSAFLOPPY II - S D  Systems 
New double densit.y controller {or both 8" & 511 /' 

IOD- 1 1 60K Kit . . . . . . . $309.95 
IOD- 1 1 60A A & T . . . $369.95 

1/0-4 - S.S.M. 
2 serial 110 ports plus 2 pa rallel 110 ports 

101-1 0 1 0 K  Kit . . . . . . . . . . . . . . .  $ 129.95 
IOI-1 01 0A A & T . . . $ 189.95 
101- 1 0 10 8  Bare board . . . . . . . . .  $29.95 

PB- 1 - S.S.M. 
2708. 2 7 1 6  EPROM board with built·in programmer 

M EM-995 10K Kit . . . $ 1 1 9.95 
MEM-995 10A A & 1' . . . . . . . . . . . . . . .  $ 1 69.95 

PROM- 100 - SD Systems 
2708. 2716, 2732. 2758, & 2516 EPIIOM programmer 

MEM-99520K Kit $ 1 75.00 
M EM-99520A A & T . .  . . . . . . $225.00 

32K BYTES AVER - Cromemco 
32K EPROM hoard with on-boa.rd 2716 programmer 

M EM-32550A A & T . . .  . . . . . . . . . . . . $295.00 

lOOK DAY CLOCK - Mtn Hardware 
Crystal controlled S·IOO cloch wit.h NiCad bachup 

IOK-1400A A & T . . $329.95 

S B I - S.S.M. 
15 Hz t.o 25K Hz m usic synlh esizer {or S·IOO 

IOS-1005K Kit . . .  . .  . .  . . . . .  . . .  . .  $ 189.95 
IOS-1 005A A & 1' $269.95 

TB-4 - Mullen 
Extremely versatile extender board with logic probe 

TSX-180K Kit . . . . . . . . . . . $55.00 
TSX - 1 80 A  A & T . . . . . . . . .  $75.00 

TERMINATOR & EXTENDER - C.C.S. 
C a n  b e  used as both a n  S-100 extender and terminator 

TSX - 1 50K Kit . . .  . . .  . .  . .  . .  . . .  $39.95 

S-100 EXTENDER - Cal Comp Sys 
Puts problem boards within easy reach 

TSX- 1 60A A & T . . . . . . . . . . . . . . . $24.95 

VDB-8024 - SD Systems 
80 x 24 110 nwpped video bocud with keyboa rd 11 0  

IOV-1020K Kit $324.95 
IOV- 1 020A A & T . . . . . . . . $379.95 

VB3 - S.S.M. 
8 0  x 2 4  or 8 0  x 4 8  memory mapped with graphics 

IOV-1 095K Kit, 4 MHz . . . . . . . $339.95 
IOV-1095A A & T, 4 MHz . . . . . . . . . $399.00 
IOV- 1 096K 80 x 48 upgrade, 4 MHz . $89.00 

VIDEO BOARD - Jade 
64 x /(; assem bled & tested S- 100 uideo hoard 

IOV-10508 Bare board . . . . . . . . . . . . . .  $29.95 
IOV- 1 050A A & T sale price . . . . . .  $99.95 

8K RAM BOARDS - Special Sale 
Uses 2 / L02 /lAM chips 

2 boards & manual for . .  $30.00 

Call for your free 1980 catalog 

Single Board Computer 
AIM-65 - Rockwell 

6502 computer with printer. display, & keyboard 

CPK-501 65 I K AIM $374.95 
CPK-50465 4K AIM $449.95 
SFK-74600008E 8K BASIC ROM . . .  $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power supply . . . . . $59.95 
ENX-000002 Enclosure . . . . . . .  $49.95 

4K A IM, BK BASIC, power supply, & enclosure 

Special package price $599.00 

32K RAM - for AIM-65 
Dynamic mem ory board t.o expand your A llvf-65 

M E M-99 1 70A A & T wlout RAM $275.00 
M E M - 1 6 1 70A A & T wl 1 6K $325.00 
M EM-321 70A A & T wi32K $375.00 
M EM-99 170B Bare board . . . . . . $49.00 

D ISK CONTROLLER - for AIM-65 
Add 5 'h" or 8" dish drives lo your AIM·65 

IOD-301 3 A  A & T . . . . . . . $575.00 

VISIBLE M EMORY - for AIM-65 
Video hoard with BK memory & grap hics for A JM-65 

IOV-30 1 1 A  A & T $239.95 

MEMORY-MAT E - for AIM-65 
The mastcr·nl(l/er with 48K RAM. 110, PROM, & music 

M E M-523 0 1 A  A & T wl I6K $475.00 

Z-80 STARTER KIT - SD Systems 
Z·BO comput1•r with RAM. ROM. 110. & keyboard 

CPS-30010K Kit $289.95 
CPS-300 1 0 A  A & T . . . . . . . . . . . . . . . $349.95 

Accessories for Apple 

16K MEMORY U PGRADE 
Add 16K of RAM to your TRS·BO, Apple, or Exidy 

MEX - 1 6 1 00K TRS-80 kit $47.95 
MEX- 1 6 1 0 1 K  Apple kit . . . . . .  $47.95 
M EX - 1 61 02K Exidy kit . . . $47.95 

DISK DRIVE for APPLE 
5'.4" dish drive with cont roller for your Apple 

MSM-12310C with controller . . . . . . $495.00 
MSM- 1 23 1 0 1  wlout con troller $425.00 

8" DRIVES for APPLE 
Controller, DOS. two 8" drives, cabinet. & cable 

Special package price . . . . . . . . . . . .  $ 1 4 75.00 

AIO - S.S.M. 
Parallel & serial in terface for your Apple 

IOI-2050K Kit . . . . . . . . . . . . . . . . $ 1 15.00 
IOI-2050A A & T . $ 1 55.00 

SUP'R'TERMINA L  - M & R Assoc 
SO x 24 video display hoard for your Apple 

IOV-21 00A A & 1' . . . . . $359.00 

SUPERTALKER - Mtn Hardware 
Speech r<•cognitionlsynthesizer wlspea ller & mihe 

IOS-2015A A & T $275.00 

Z-80 CARD for APPLE 
Z·BO CPU card with CPI M {or your Apple 

CPX-30800A A & 1' $345.00 

M ICROMODEM - D.C. Hayes 
Auto a nswer/dial modem cnrd for Apph• or S-100 

IOM-2010A Apple modem . . $349.95 
IOM- 1 1 00A S·IOO modem . . . . . . . . $375.00 

SUP'R'MOD II - M & R Assoc 
Color or B & W TV interface recom mended for Apple 

IOR-5050A A & T . . . . . . . . . . . . . . . . . . . $29.95 



Printers 
BASE 2 - Impact Printer 

132 cps. bi-directional. tractor feed. & graph ics 

PRM-1 3 1 00 $625.00 

DP-9500 - Anadex 
9 x 9 dot m a t rix, 1 76 colu m n .  200 cps. & graphics 

PRM - 1 0500 Standard DP-9500 . $ 1495.00 
PRM - 1 05 1 0  with graphics & 2K $ 1 595.00 

LP-80 - Matchless 
9 x 7 matrix. 132 colu m n ,  125 cps. bi-directional 

PRM-37204 $775.00 

PAPER TIGER - Integral Data 
132 colum n ,  pa rallel & serial. !50 cps. graphics 

PRM-33440 IDS-440 . . . . . . . . . . $950.00 
PRM-33441 IDS-440 wlgraphics $ 1050.00 

MIPLOT - Watanabe Instruments 
Intelligent graphics philter uses 7 bit  A SCII code 

PRP-1 0800 $ 1 075.00 

SPINWRITER - N E C  
65 cps, bi-directional. letter quality with tractor 

PR0-555 1 0  with 2K b uffer $2995.00 

Mothenboards 
ISO-BUS - Jade 

Silent. simple. and on sale - a better motherboard 

6 Slot (5 '!,'' x SYI') 
M8S-06 1 8  Bare board 
M8S-061 K  Kit . . .  
M8S-06 1 A  A & T . .  

1 2  Slot (S ./' x SYI') 

. .  ' . .  $ 1 9 .95 
$39.95 

. . .  $49.95 

M8S- 1 2 1 8  Bare board . . . . . . . . . . . . . $29.95 
M8S- 1 2 1 K  Kit . . . $69.95 
M8S-1 2 1 A  A & T . . . . . . . . . .  $89.95 

18  Slot ( 1 4 '1!' x 8%")  
M8S-181 8 Bare board . . . 

M8S- 1 8 1 K  Kit 
M8S- 1 8 1 A  A & T 

Mainframes 

$49.95 
$99.95 

$ 1 39.95 

MAINFRAME - Cal Comp Sys 
12 slut. S-100 mainframe with 20 amp power supply 

ENC- 1 1 2 1 05 Kit . . . $309.95 
ENC- 1 12 1 06 A & T $349.95 

DISK MAINFRAME - N N C  
Dual 8 "  drive cutout.s with 8 slot m o therboard 

ENS-1 12320 with 30 amp p.s. $699.95 

Video Monitors 
VIDEO 1 00 - Leedex 

12" B & W video monitor with 12 M/-lz bandwidth 

VOM-80 1210 $ 1 39.95 

VIDEO 1 00-80 - Leedex 
8/ x 24 version u{ Video /00 with metal cabinet 

VOM-801 230 $ 1 79.95 

B & W MONITOR - Sanyo 
High quality. high resolution video monitors 

VOM-700901 9" monitor $209.95 
VOM-701501 15" monitor $279.95 

13" COLOR MONITOR - Zenith 
The hi res color you 'ue been promisinJ..! you rself 

VOC-201301 $449.00 

Call for your free 1 980 catalog 
Circle 347 on i nqu iry card. 

Disk Drives 
JADE DISK PACKAGE 

Douhle-JJ control/a hit, two 8" dotdde density 

dis!,· drives. cabinet.. power supply. & cablrs 

Special package price $ 1 295.00 

DUAL 8" DRIVES - Lobo 
A pair of douhle density Shugarts in a cabinet 

MSF-12800R 2 single sided $995.00 
MSF-125202 2 double sided . . . $ 1 425.00 

DISKETTES - Jade 
JJarJ.!ain prices on maRnificen t  magnetic m edia 

5W' single sided, single density, box of 10 
M M 0-5 1 1 0 1 03 Soft sector $27.95 
MM0-5 1 1 1 003 10 sector . . . . . . . . . . . . $27.95 
MM0-51 1 1603 16 sector $27.95 

5 111'' double sided, double densily, box of 1 0  
M M 0-5220103 Soft sector . . . . . . . . . . .  $39.95 

8" single sided, single density, box of 10 

M M 0-81 1 0 1 03 Soft sector $33.95 
8" single sided, double density, box of 10 

M M 0-8120103 Soft sector . . . . . . . .  $55.95 
8" double sided, double density, box of 10 

M M0-822 0 1 03 Soft sector . . . . . . . .  $57.95 

FLOPPY SAVERS - Tri-Star 
Protect your valuable software from spindle damaJ.!e 

MMA-205 5'4'' hit . . . . . . . . . . . . . . . . . . . . $ 1 3 .95 
MMA-208 8" hit . . . . . . . . . . . . . . .  $ 15.95 

Software 
CP/M 2 .2 - Digital Research 

Latest & most powerful release of CPI M 

SFC-525060000 Manual set . . . . .  $24.95 
SFC-52506000M 5'!.'' dish & manual $ 1 49.95 
SFC-52506000F 8" dish & manual $ 149.95 

MP/M - Digital Research 
Jl1ulti-user opera lin!-! system for Z-80 computers 

SFC-52507000F 8" dish & manual $295.00 

PASCAL/MT - MetaTech 
A powerful langiWJ.!e for CP! M syst.ems . 

SFC-733 0 1 00 1 F  8" dis/, & manual . $229.95 

SDOS - SD Systems 
DOS. CBASIC-2, Z-80 o.%emhlerledilorllin.licr 

SFX-550 0 1 0000 Manual set $24.95 
SFX-5500 1 002M 514" dishs & man $ 1 49.95 
SFX-55001006F 8" dish & manual $ 1 49.95 

WORDSTAR - MicroPro Inti 
1'h(' finest word-processinp pachage for CPI M 

SFC- 1 3600100F 8" dish & manual $395.00 

VISICALC - Personal Software 
Visible husinesslaccountinR calculator for Apple 

SFA-24 1 0 1 005M 5'!.'' dish & manual $ 1 45.00 

SINGLE DRIVE COPY - for Apple 
Ma l•·e bach-up dishs with just a single Disk 1/ 

SFA-5 1 1 50 0 1 0 M  5'4'' dish & manual $1 9.95 

SUPER-TEXT - Muse 
Professional word-process in�: paclwMe for Apple 

SFA- 1 3800085M 5'4'' dish & m a n ual $99.95 

Modems 
NOVATION CAT 

.'WO haud. rw lo a ns we.rl o ri�inate acoustic modem 

IOM-5200A Special sale price $ 1 49.00 

EPROM ERASER - L.S.Engineering 
UV emser for up to 48 EPROMs 

XME-3200 A & T $39.95 

. . . .  $ 1 0.95 
. S l 4.95 

6502 . . $ 1 1 .50 
681111 . . S I 1 .95 
68112 . S l 7.95 
68119 . . . . . . . .  SJ9.95 

P ll O M S  

270M (450ns) S 8.95 
2 7 1 6 (4511ns) 829.95 
2 7 1 6 (5,· ) . . .  $29.95 
21.n (5,·) . . . $69.95 
2758 (5,· ) .  $29.95 

llA M S  
2 1 1 .112 i 2 M H t l  . . .  S 
2 1 1.02 {4 M I- l t )  . . .  S 
2 1 1 4 1 . 1 2  M H t l  . . .  S 5.75 
2 1 1 4 1 . 14 M H t l  . . .  S 5.95 
4 1 1 6 .  . . s 8.95 
2 1 47 (70ns) . . . . .  S J9.95 
4 1 64 i64K s II  . . . S l 75.110 
5257 ( 2  M H t l . . S 6.75 
5257 1 4  M i l t !  . . . . .  S 7.25 

S l' I'J'OilT 

D E VI C E S  
82 1 2  . . . . s -1.95 
82 1 4 .  . .  s 4.65 
82 1 1>  . . . . s 2.95 

. S24.011 

. $24.1111 
. . . . . . s 6.95 

8224 . . . . $ 4 .95 l 'A I!TS 

8224·4 . .  $ 9.95 
8226 . . . . s J.85 
8228 ' . . .  s 4.95 
82.18 . . s 4.95 
824.1 . ' ' . s 8.011 
82511 . . $ 1 4.95 
8251 . . . s 6.511 
825.1 . . . .  $ 1 .1 .95 
8255 . .  ' .  s 6.511 
8257 . . . .  $ 1 9.95 

8259 . . .  $ 1 7.95 
8275 . . . S-19.95 
8279 . . . .  $ 1 5.95 

A \'5- I OI J A  . .  S5.25 
A \']- I O I .tA . .  $8.25 
T R  16112R S5.25 
TMS601 I S:'i.95 
l M 6411.� . . . .  S9.1111 

B A l ' D R A T E  
G E N E R AT O R S  

M C I 44 1  I . .  $12.95 
C R YSTA l . S 4.95 

681111 

/.811 S l' I'I'ORT S l ' P P O R T  

682 I P . $ 5. 95 
682XP . $ 1 1 .95 
68J-1P . $ 1 2.95 
684111' . S l 8.75 
68501' . s 4.811 
6852P . S 5. 79 
(,8751. s 7.40 
684881' S25.1111 

.�881  I PI OJ . . $ 9.511 

.188 1·4 
i PI0-4 M H t i  . $ 1 4.511 

.1882 1C'TC ) .  . $ 9.511 
.1882-4 

iCTC-4 M  H t )  . .  $ 1 4.95 
.�88.1 ( S I 0 )  . . . . . .  $29.511 
.�884 i S I O I  . . S49.511 

• • • • • • • • • •  
• PLACE ORDERS • 

TOLL FREE • I nside California Continental U.S. • 800-262- 1 7 1 0  800-42 1 -5500 

II For l'uslumrr srnicr 11 or lrchn ical  inquirit•s call 21 3-973-7707 

• Write for our FREE 1 980 catalog 

· ..:r� �::E] • COMPUTER PRODUCTS 
• 490 1 W . Rosecrans. H awt horne. CA 90250 

- TERMS O F  S A  I.E:  Cash. ch
.
ccks .

. 
cr�d i t  

.
cards 

• mOill'Y ordl·r.., o r  from recogn11ed lnSIItUtJons 1 i · 
Pur�has� orders accepted. M inimum order S I O . OO}':\� - Cal1forn1a residents add 6o/t- sales tax. M inim .: i • t\ ·

\ 
shipring and ha�dling charge S2.50. Prices ar< for · \ - U . S. and Canadmn delivery only and are s• .. toj..:•.t ·. l ;; • to change without notiCe. For export prices .md :J 
information 'l·nd for a J A D E  I NT E R I" A T I 0 !\: .-\ I .  . i • ( A J A J O(, II �j �'"'� � 

• L..:..:.:=.: =""' �/ 
........... ,, / 



- 7400 TTL 
SN7470N .29 
SN7472N .29 

SN7400N .20 SN7473N .35 SN74160N .89 
SN7401N .20 SN7474N .35 SN74161N .89 
SN7402N .20 SN7475N .49 SN74162N 1.95 
SN7403N .20 SN7476N .35 SN74163N .89 
5N7404N .25 SN7479N 5.00 SN74164N .89 
SN740SN .20 5N7480N .50 SN74165N .89 
5N7406N .29 SN7482N .99 SN74166N 1.25 
SN7407N .29 SN748]N .69 SN74167N 1.95 
SN740BN .20 SN7485N .89 SN74110N 1.59 
SN7409N .20 SN7486N .35 SN74172N 6.00 
SN7410N .18 5N7489N 1.75 SN74173N 1.25 
SN7411N .25 SN7490N .45 SN74114N 1.00 
SN7412N .25 SN7491N .59 SN7417SN 1.00 
SN7413N .40 SN7492N .43 SN74176N .79 
SN7414N .70 SN7493N .43 SN74177N .79 
SN7416N .25 SN7494N .65 SN74179N 1.95 
SN7417N .25 SN7495N .65 SN74180N .79 
SN7420N .20 SN7496N .65 SN74181N 1.95 
SN7421N .29 SN7497N 3.00 SN74182N .79 
5N7422N .39 SN74100N 1.25 SN74184N 1.95 
SN7423N .25 SN74107N .35 SN74185N 1.95 
SN7425N .29 SN74109N .59 SN74186N 9.95 
SN7426N .29 SN74116N 1.95 SN7418BN 3.95 
SN7427N .25 SN74121N .35 SN74190N 1.25 
SN7429N .39 SN74122N .39 SN74191N 1.25 
SN7430N .20 SN7412JN .59 SN74192N .79 
SN7432N .25 SN74125N .49 SN74193N .79 
SN7437N .25 SN74126N .49 SN74194N .89 
SN7438N .40 SN74132N .75 SN74195N .69 
SN7439N .25 SN74136N .75 SN74196N .89 
SN74-40N .20 SN74141N .79 SN74197N .89 
SN7441N .89 SN74142N 2.95 SN74198N 1.49 
5N74.42N .59 SN74143N 2.95 SN74199N 1.49 
5N7443N .75 SN74144N 2.95 SN745200 4.95 
SN7444N .75 SN74145N .79 SN74251N .99 
5N7445N .75 SN74147N 1.95 SN74279N .79 
SN7446N .69 SN7.4148N 1.29 SN74283N 2.25 

.JESCB PROGRAMMER 
2704/2708 EPROM PROGRAMMER 

•l .. p1<.U DilfllrA"'Iifltn: l l£D'olorHu ltoy ontriu, IO UD'o ll'·2'1 
lllAlldruoAttil.ltfofiiii iUO'otor Ot!o Mt.,..ry Aqisur. ThtDmM...,ory 
Aftilltt di'llloyothotullm ol t�t Ao\Mo hDm tho EPROM t•ip. 
o Dfttlopmom tf .,icUpr11ttl111fJYIUDio�ymuuol o ribbu .. �11 htmt�o 
=��l!lmtr ponol ton '"tku to \llo EPROM ootbt on !he miaoproun11 

o llopid dltcti .. uoilktliu ol pol)l""'"'!d dlto cbl•l•lo. 

• UM< moy .. an '''' h11m 1 ..,.m, to RAM'o or write imo RAM'a wil• 
byh.,do111rit�o. 
•AIIotw>mi"" .. 'Uppiflt.,..nipulrtio• lup and downl tt o"'' Oddftnlocoti"". 
• Sttnd·•louEPROMPrt1fommor tonsi<tiniDI: 

A 19-try Htoodto:imll ltt'f'bDifll mtmhly, Pro1rt1nmtt bonl 11....,bly oril� 
4 powot wpplitltnd 1 lEOfTut Soctu ''"'' Boord nlt.,bly. Tbt Ttn 
Sotktt iurroloru l nmtiontypo. hwrrr.,.uiromonu: I ISVAC,&0K r,6W. 

• Compte! dniHop ontlowro: Color·toordinoltd d11ioj11ft'ou11 with litlhl lon 
plntlo IIIII mllldrd ond piouo in mo<ho b1own, Slu: J:AO"H • II"W 1 U"O. 
WlitM:S ibl.. 

The JEiiOB ePnoM Prog111nmor io • completely >ell-contained unit which i1 Independent ol compute• co<lltol a<Hl <t<ttthel no add itionel 
IYIIfml lo1 Ill opetJtloou. The EPROM can be t>rOUtilmmed 110111 the He•ldecim<JI Keyboa•d or hom 1 Plt·P•OII•�mnttd EPROM. The JE606 Prour<Jmmer can �mulate a progtammed EPROM hy the u>e ol lts internal RAM circuits. Thi1 wll!  allow the UIIH to test or PICtCII I 
P<ouram, for � >vlltn'. pdor to p!oo•amml<>g a chip, Any chongu in th� P<Oiltlm nn be enttted dittctly 11110 the men1ory circuin woth the 
lle•ldecimal Kevbo�td m 1h1t rewriting the entire progtiilno woll not be necena!Y. Tho JE608 Prog•11nomet co11Uinsa Progo1nuner/lloaul 
with 25 IC'1 and loc;luding PQwer >Upplito ol: -!tV, •SV, • 12V 1nd •26V. Tht Huodecim11 Keyboard 1nd LEDfTelt Soc�ct Panel llolld 
a•e �paoate ancmbli•o whhin the oyotem. 

AY-5-9100 
AY-5-9200 
AY-5-9500 
AY-5·2376 
HOOI65 
74C922 
74C92J 

ICM7045 ICM7205 ICM7207 ICM7208 ICM7209 

MCM6571 MCM6574 MCM6575 

TELEPHONE/KEYBOARD CHIPS Push Button Telephone Dial1er Repertory Ola\ler 
CMOS Clock Generator Keyboard Encoder !88 keys

! Keyboard Encoder 16 keys Keyboard Encoder (16 keys Keyboard Encoder (20 keys 

MISCELLANEOUS 

$14.95 
14.95 
4.95 
14.95 
7.95 
7.95 
6.25 

24.95 19.95 7.50 
19.95 6.95 

13.50 13.50 13.50 

TL074CN Quad low Noise bi-fet Op Amp 2.49 Tl494CN Switching ReQulator 4.49 
1T���CP 

g
ii���: �m�1h�r�s�,eurl

ator 1�:�� JE608 KIT . $399.95 95H90 Hi-Speed Oivide 10/11 Prescaler 1 1 .95 
t-J""E""'6""'0""'8-:A:s:s:e:m:b�liieiidiia;n�dl"ne'is�te(d:ji. ti�"iirn:-;

-;;;;��
��

$
:4:-9-9_.9_5

1 
�
N
K
35t240 ��o1g��::�"?r��� g���;�,��1or 1� �ij 

==- • DS0026CH 5�z2-phase MOS clock driver 3.75 
DISCRETE LEOS 4 [; Tll308 .27" red num. dispfay w/in1eg. logic chip 10.95 

_...._,.. ... - MM5320 TV Camera Sync. Generator 14.95 
XCSS6R .200" red 
XC556G .200" green 
XC556Y .200" yellow 
XCSS6C .200" clear 
XC22R .200" red 
XC22G .200" green 
XC22Y .200" yellow MVlOB .170" red 

5/SI 
4/SI 
4/SI 
4/SI 
5/Sl 
4/Sl 
4/Sl 
4/$1 

MVSO .OSS" red 
XC209R .125" red 
XC209G .125" green 
XC209Y .125" yellow 
XCS26R .185" red 
XC526G .185" green 
XC526Y .185" yellow 
XCS26C .185" clear 

6/Sl 
5/SI 
4/Sl 
4/SI 
5/SI 
4/SI 
4/$1 
4/SI 

DISPLAY LEOS 

XClliR .190" red 5/Sl 
XClllG .190" green 4/Sl XC lilY :190" yellow 4/Sl 
XClllC .190" clear 4/1.1 

INFRA·RED LEO 
Y•"xl/.a"xl/16" flat 5/Sl 

MM5330 4Yz Digit DPM logic Block (Special) 3.95. l011011 1 1  3_Y1 DiQil AID Converter Set 25.00fset 
rM�C�I«�J�JP�--�3���rn�,g�ii�A�/D�C.onr

ve_n_er __ �
S

N�76�4�77�-1�3�. 9�5 
LITRONIX ISO-LIT 1 

Photo Transistor Opto-lsolator SOUND GENERATOR 
(Same as MCT 2 or 4N25) Generates Complex Sounds 

low Power - Prqgrammable 49e each $3.95 each 
TV GAME CHIP ANO CRYSTAL 5N7447N .59 5N74150N 1.25 SN742S4N 3.95 TYPE POLARITY HT PRICE TYPE POLARITY HT PRICE ���:� :� ���:���� :�� ���:��� 3

:� MAI/ 1 Common Anode-red .270 2
4 
.
. 9
95
5 

MAN 6730 Common Anode·red : 1 _55� .99 ���
-
�d:;���e

a
�i�p���; ����?��� ��r:g. !nC�:.ta�;c_ 7. 95 set 

SN7451N .20 SN7415JN ,59 SN74366N .69 MA/1 2 5 x 7 Dot Matrix-red .300 MAN 6740 Common Calhode-red-0.0. "" .99 

���:�� :� ���:��� 1:� ���:�� :�� ��� � ������ ���::;:� ::!� 1:;� �:� ��� ����� ��doe��;�ed = 1 :: :� ����� s:::� EXA R �����CP l:� 
��;�� :� SN74156N .79 SN74390N 1.95 ��: �� ����� :���::��: :�� 1

:� �t;��
7
6
0 ������ ��hdoe��;�ed: I :�� :� ��5�� t�� ���� �:� .... �CD�4�000=--.o::,.�--

5
-
N
_
74
_
15
_
7N 
__ .• _

5
...,;_

S
�

N
�

7
�
4
J'l�

J
-
N
-

1.
'!!
95
--I �::: ;: g���������-;�

e
d :i: 1:� ���� �������doe��;�ed :�� :� ��5'5�55 1 :5� ��1\�KB 1l�� ���� �:�� 

CD4001 .39 CMOS gg:g�� :�� ��:� :: ������ ����d!����w :: ::; gt�!� ������ ��do:_;;�ed :�� ::� ����CP :� ���� �:�� ;�:�� {:9� ��� �:¥. ��lffi �:l! ���1 �:e ���m! 1:��:: �:1�;:���.: · r� :: gt:J! r:��::Ei��::L=� .  : u: ����gN i �  ���m m ��:m �.� 
gc
cg0�4:0:1:,� :_

4

4d, gc
cg0:4;:,� �-.•

4
,l, ���ffi, �:•U �E jfJ ������ ��f;i:�; JE :n f��[ f:��f� ���fir::. ill .

. �j t-.::�:.:.��:.;::�:::!�D:-:;"::�::�-:E�s-���;::�;;;�l:.::��TY::!��·:��.o:::,-::"���:�:�.:.�i:-..;l::;;!::::,::-4, ..,.. MC14410 14·95 MAN 4740 Common Cathode-red .400 .99 FN0359 Common Cathode .357 .75 IN4002 100 PIV 1 AMP 12/1.00 
gg:�!; t� gg:: 1:� �g!=�� 

1
!:� ��� ::}� g����� ��

�
��-:��:w :!� :� ���: ������ ;��:(��:���� :: :� �;:6 vo3��s �om ��.�� ��!: !: �� � :� ���:: gg:��! �:!i 

gg:�! �:� �g�� 
13

:�� �:� ��� ����� :���::�::��: -�·� · :�� :�� ���2p�;:� g����� �=::� :: l:ro ����� t! ::� :��:: ��:: �� ��� � ��� ����:: 
co4019 _49 gg:�J ::� �g1:�� 11:� ��� :� ��:���� ��:���::�;:��:-�·�· :�� :�� ����j�� �oxm7ms��.�i�l�-d�Hr�� ::gg 1�:� ���� �:� :�� :;::� ;��

00
� lr: PIV �:O�P 1���:� CD4020 1.19 CD40Sl 1.19 MCl4S83 2·49 MAN 6660 Common Anode-orange .560 .99 5082·7302 4 x 7 Sgl. Oigll-LHOP .600 19.95 1N757 9.0 400m 4/1.00 1N4148 75 10m 1511 .00 ��l!� ::* ��Jm !·!! ��llli l:s t-�-��"":�;��:�c""�""���� ... ::���,���·��;.;;�..,-�n .... �

e
"" . ....,�:�:o;.;,_c

A
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A
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R
,..�:_��..,�.-�-·._er;a_;;.��e-�h.;.i;;_���-

�
:xa_' � ... ��-�m_.,_:�-�--�-:�� l��!, :1: l5� lil �! j�Jm 'h ;;m ""!! 

gg:�� 2:;r gg::; :�: gg:�� �:� CAJOlJT 2.15 CA3082N 2.00 CHIPS/DRIVERS ClOCK CHIPS MOTOROLA :����; �:� ���� �: ��!i�� g �: �: 
��:::4�:::�::;
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:;.
7
_..;:::::....;;...,;;

C
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D
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4
;:.S ....:....:��4��:::::::::--+::4�,:� g���+ �:� g��osi� 1

:: ����� �:�� ���m :::� �g:�� ::�� :���� ,�
.5 ��� �: ��:::: :; �= :: 

74C02 ,39 74C164 2.49 CA3039T 1.35 CA3089N 3.75 OM8864 2.00 MM5312 4.95 MC1439L 2.95 1N5245 15 500m 28 1tU1S3 50 PJV 35AMP 1 .60 
74C()il ..45 74CS5 2.49 7.4CI73 2.60 CA3046N 1.30 CAJIJOT 1.39 OM8865 1.00 MMS31.4 4.95 MC3022P 2.95 1N456 25 40m 6/1.00 1N1184 100 PJV35 At.IP 1 .70 
7.4C08 .49 74C90 1.95 74Cl92 2.49 CAJOS9N 3.25 CA3140T 1.25 DM8887 .75 MM5316 6.95 MC3061P 3.50 1N458 150 7m 6/1 .00 1N1185 150 PlV 35 AMP 1 .70 
74C10 .39 74C93 1.95 74CI93 2.49 CA3060N 3.25 CA3160T 1.25 DM8889 .75 MMS318 9.95 MC-4016(74416}7.50 1N485A 180 10m 511 .00 ltl\186 200 PIV 35 AMP 1.80 74CI4 1.95 7�C95 1.95 74Cl95 2.49 CA3080T 1.25 CA3401N .59 9374 7-seg. MM5369 2.95 MC4024P 3.95 1N4001 50 P1V 1 AMP 12/1.00 1NI188 400 PIV35 AMP 3.00 
74C20 .39 74Cl07 1.25 74C922 7.95 CA3081N 2.00 CA3600N 3.50 LED driver 1.50 MMS387/l99Ba4.95 MC.4040P 6.95 

SCR AND FW BRIDGE RECTIFIERS 74C30 .39 74Cl51 2.90 74C923 6.25 MM5309 .4.95 CT 7001 6.95 MC4044P 4.50 
74C42 1.95 74Cl5.4 3.00 74C925 8.95 C360 15A @ 400V SCR!2N1849) $1 .95 
74C48 2.49 74Cl57 2.15 74C926 8.95 . . (TIN) SOCKETS 

- LOW PROFILE •. SOLDERTAIL CJSM 3SA @ 600V seA 1.95 74C73 .89 74Cl60 2.49 80C95 1.50 STANDARD (TIN) 2N2J28 1.6A@ JOOV SCR .6il 
74C74 .89 74Cl61 2.49 80C97 1.50 MOA 980·1 12A @ SOV FW BRIDGE REC. 1.95 
78MG 1.75 
LM106H .99 
LM300H .80 
LM301CN/H .35 
LM302H .75 
LM304H 1.00 
LM305H .60 
LM307CN/H .35 
LM308CN/H LOO 
LM309H 1.10 
LM309K 1.25 LM310CN 1.95 LMJllN/H .90 
LM312H 1.95 
LM317K 6.50 
LMJ18CN/H 1.50 LM319N 1.30 
LM320K-5 1.35 LMJ20K-S.2 1.35 
LM320K-12 1.25 
LM320K·IS 1.35 
LM320K·l8 1.35 
LM320K-24 1.35 LM320T-5 1.25 LM320T-5.2 1.25 LM320T·8 1.25 
LM320T·12 1.25 LM320T-15 1.25 LM320T-18 1.25 LM320T-24 1.25 LM323K-5 5.95 LM324N 1.49 LM339N .99 LM340K·5 1.35 
L.M340K� l.l5 
LM340K·8 1.35 
L.Ml40K-12 1.35 
LMJ40K-15 1.35 

74LSOO ,35 
7.4L50l .35 
74L.S02 ,35 
7.4LSOJ .35 
74LS04 .42 
74LSOS ..42 
74L.S08 .35 
74LS09 .42 
74LS10 .35 
74LSll .75 
74LSIJ .59 
74L.S14 1.25 
74LS15 .35 
74LS20 .35 
74LS2l .35 
74L.S22 .35 
74LS26 .35 
74LS27 .35 
74LS28 .35 74L.SJO .35 
74L532 .42 
74L537 .45 
74LS40 ,35 
74LS42 LOS 
4LS47 1.05 

L INEAR 
LMJ40K-18 1.35 
LM340K·24 1.35 LM340T-5 1.25 LM340T� 1.25 LM340T-8 1.25 LM340T-12 1.25 LM340T-15 1.25 LM340T-18 1.25 LM340T-24 1.25 
LM358N 1.00 
L.M370N 1.95 
LM373N 3.25 
LMJnN 4.00 
LM380N 1.25 LM380CN .99 LM381N 1.79 LM382N 1.79 
NESOIN 8.00 
NE510A 6.00 
NE529A 4.95 
NESllH/V 3.95 NES36T 6.00 
NES40 6.00 
NE544N 4.95 
NE550N 1.30 
NES55V .39 
NE556N .99 
NE560B 5.00 
NE562B 5.00 
NES6SN/H 1.25 NE566CN 1.75 
NE567V/H .99 
NE570N 4.95 
LM703CN/H .69 
LM709N/H .29 

74LSOOTTL 
74L.S51 .29 
74LS54 .29 
7.4LS55 .29 
74LS73 .54 74LS74 .54 
74LS75 .71 74LS76 .54 
74LS78 .49 
74LSBJ 1.05 
74LS85 1.50 
74LS86 .54 
74LS90 .71 
74LS92 .90 
74L593 .90 
74LS95 .99 
74LS96 1.15 74LS107 .54 
74LS109 .54 
74LS112 .54 
74L.S123 1.50 74L.S125 LOS 
74L.Sl32 .99 74LSI36 .59 
74L.S138 1.05 
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L.M710N .79 LM711N .39 
LM723N/H .55 LM7JJN 1.00 
LM739N 1.19 
LM7.41CN/H .35 
LM741-14N .39 
LM747N/H .79 
LM748N/H .39 
LM1310N 1.95 
LM1458CN/H .59 
MC1.488N 1.95 
MC1489N 1.95 LM1496N .95 L.M1556V 1.75 MC1741SCP 3.00 
LM2111N 1.95 
LM2901N 2.95 LM3053N 1.50 
LM306SN 1.49 
LM3900N(3401).59 LM3905N 1.49 LM3909N 1.25 MC5558V .59 
80388 4.95 LM75450N • .49 
75451CN .39 
75452CN .39 7545JCN .39 
75454CN .39 
75.491CN .79 
75492CN .89 
75493N .89 
754�CN .89 
RC4136 1.25 
RC-4151 3.95 
RC4194 4.95 
RC4195 .4.49 

LOS 
1.05 
1.05 

8 p ln LP 
14 pin LP 
16 pin LP 18 p in LP 20 pin LP 
22 pln LP 
24 pJn LP 
28 pin LP 36 pin LP 
40 pin LP • 
8 pin SG 
14 pin SG 
16 pin SG 
18 pJn SG 
24 pin SG 
28 pJn SG 36 pJn SG 40 pin SG 

1-24 25-49 50-100 
.17 ·"' 
.22 
.29 
.34 .37 .38 
.45 
.60 
.63 

.16 ·" 

.21 

.28 

.32 

.36 

.37 

.44 

.59 

.62 

.IS 

.18 

.20 

.27 

.30 

.35 

.36 

.43 .sa 

.61 

SOLDERTAIL (GOLD) 
STANDARD 

1-24 
.J'l 
.49 
.54 .59 
.79 

1.10 
1.65 1.75 

.35 

.45 

·
" 
.53 
.75 
1.00 
1.40 
1.59 

5().100 
.31 
.41 
.44 
.48 
.69 
.90 
1.26 
lAS 

1.4 Pin ST _,1
2
"·:,_4 ----'"':0:"'''-----"50.':!

.
�
4
-"!00 t-:;;;MD:;;A;,;9;;;80;,;·3-...,;1;;;2A;,;(<l>�200V"i-:����FW::iB�R;::ID;::GE;,;R::;:EC;;_. 

_ 
_,:;'-;:;95� 

16 pin ST .30 .21 .z; C106Bl .50 TRANSISTORS 2N3904 4/1 .00 
18 pin ST .35 .32 .30 MPSA05 .30 2N3055 .89 2N3905 4/1 .00 
24 pin ST .49 .45 .42 MPSA06 511.00 MJE3055 1 .00 2N3906 4/1.00 
28 pin ST .99 .90 .81 TJS97 6/1.00 2N3392 5/1.00 2N4013 3/1 .00 36 pin ST 1.39 1.26 l.lS TJS98 611 .00 2N3398 5/1.00 2N4123 6/1 .00 40 pin ST 1.59 1.45 1.30 40409 1.75 PN3567 3/1 .00 PN4249 4/1 .00 

f---=:=---.,.Wcclc::Rc::E,...,-,W-R-A-P:-S-0-C-K-E-T-S-I :��� �:�� ��;;�: :::.·: :J::igg :j�:: 
.. , (GOLD) LEVEL #3 �����9A ��::�� ���i���A ���:�� :�::g� ::� .. gg WIJ/1 1 1-24 25-49 50-100 2N2221A 4/1.00 2N3704 5!1.00 2N4403 411 .00 

.59 .54 .49 2N2222A 5/1.00 MPS3704 5/1.00 2N4409 5/1.00 S pln WW 
10 pln WW 
14 pln WW 
16 pln WW 
18 p ln WW 
20 pJn WW 
22 pJn WW 
24 pln WW 
28 pln WW 
36 pJn WW 
40 pln WW 

_69 _63 .SB PN2222 Plastic 7/1.00 2N3705 5/1 .00 2N5086 4/1 .00 
.79 .73 .67 2N2369A 4/1.00 MPS3705 S/1.00 2N5087 4/1.00 
.85 .77 .70 MPS2369 511.00 2N3706 5!1.00 2N5088 4/1.00 

1:� 1:: ::� 
���;� :�::

� 
�

3
��06 ;:::� ����� :�::: 

1.49 1.35 1.23 2N2907 S/1.00 2N3711 5/1.00 PN5134 5/1 .00 
1.39 1.26 1.14 2N3724A .65 PNS\38 511.00 
1.69 1.53 1.38 2N2925 5/1.00 2N3725A 1.00 2N5139 5/1.00 
2.19 1.99 1.79 MJE2955 1.25 2N3n2 2.25 2N5210 5/1.00 
2.29 2.09 1.89 2t13053 2/1.00 2N3823 1 .00 2N5449 3/1.00 

2N3903 511.00 2N5 51 3 1 .00 

1 /4 WATT RESISTOR ASSORTMENTS - 5% CAPACI!O!l !:'g,����i� C,9���R 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

10 OHM 12 OHI.I 15 OHM 18 OHM 22 OHM 10 pi .05 .0-1 .03 .OOIJ.tf 115 --:o:f .035 
5 ea. 27 OHI.I )J OHM 39 OHM 47 OHM 56 OHI.\ 50 PCS $1 .75 �� �: :gg :� :� :g�rF :g� :� :g�� 68 0Hf.1 82 OHM 100 OHM 120 OHM 150 OHM 100 pi .05 .04 .03 .022,uF .06 .05 .04 5 ea. lBO OltM ?20 OHM 270 OHM 330 OHM 390 OHM 50 PCS 1 .  75 220 pi .05 .04 .03 .047�tf .06 .OS .04 

S ea. 470 OHM 560 OHM 680 OIJM 8:?0 OHM 
I,?K 1 ,51( 1.81( 2.2K 
3.3K 3.91( Uti 5.6K 5 �a. 8.2K lOti 

"' 
121i 
'" 

'" 
'" 

S ea. 56K '" 
1801( 

39K 
"' IOOr. 

" 
2.71( 
6.8K 
'" 
"' 

120K 

50 PCS 
50 PCS 
50 PCS 

1 .75 

1 .75 

1 .75 

470pl .OS .04 .035 .IJ.tf .12 .09 .075 
1110 VOl T-MYUR FILM CAPACITORS 

.00\ml 

.0022 .0()117mJ .OlmJ 

. 12 .10 .07 .022ml . 13 . 1 1 .oa 
. 12 .10 .07 .047mf .21 . 17 .13 
. 12 .10 .07 .tmJ .27 .23 . 17 
.12 .10 .07 .22mJ .33 .27 .22 

+20% OJPPEO TANTALUMS ISOLJO) CAPACITORS 
.39 .31 .25 1.5/35V - .41 .33 .26 .39 .31 .25 2.2/35V .51 ,41 .33 

74LS139 
74LS151 
74LS155 
74LS157 
74L5160 
74LS161 
74LSI62 
74LS163 
74LS164 
74LSl75 
74LS181 
74LS190 
74LS191 
74L5192 
74LS193 
74L5194 
74LS195 
74L5253 
74LS257 
74L5258 
74LS260 
74L5279 
74LS367 
74L5368 
74LS670 

!:�� ASST. 6 S ea. 470K 820K 50 PCS 1 .  75 
1501( 
390< 

330K 220K 
5601( 

2701{ 
680K 

. 1/35V 

. 15/JSV 
.22/JSV 
.33/JSV 
.47135V 
.68!35V 
1 .0/JSV 

.39 .31 .25 3.3/25V .53 .43 .34 .39 .31 .25 4.7125V .63 .51 .41 

.39 .31 .25 6.8/25V .79 .63 .50 
�:� ASST. 7 S ea. 2.;�� �:�� �:;�; ���� ��:�� 50 PCS 1 .  75 
1
1
1 __ -,
25
� 1-::-:':AS�S�T:'::. ':"8.:..;R71n�c"'l u;..;:d7:es'::R":e:-=s.:.:is.;.:lo"::r :-'As:;.:s�o;.;rtm=en.;;ls;;.1.;..·,;,7.:;( 3;.;5�0.;.P.:,C;,S .;.l __ $.;..9.;..·;.;9;.;5_e.;..a.;...�..f 

$10.00 Min. Order U.S. Funds Only Spec Sheets - 251! �:i: Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Send 41c!stamp 
1,39 Postage-Add 5% plusS1 1nsurance (if desired) 
1.39 
1.39 
1.39 
I.J'l 
1.25 
1.05 
1.75 
.83 
.90 
.75 
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Jameco 
ELECTRON ICS 

P H O N E  
O R D E RS 

WE LCOME 
(41 5) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1 355 SHOREWAY ROAD, BELMONT. CA 94002 

PRICES SUBJECT TO CHANGE 

.47/SOV 
1.0/SOV 
3.3/SOV 
4.7125V 
10/25V 
10/SOV 
22/25V 
22/SOV 
47/25V 
47/SOV 
100/25V 
100/SOV 
220125V 
220/SOV 
470125V 
1000/16V 
2200/16V 

.39 .31 .25 15/25V 1.39 1.12 .89 .39 .31 .25 '12/6V .79 .63 .50 
MINIATURE AlUMINUM ElECTROLYTIC CAPACITORS 

Allal lead RaiiJal lead 
. 15 .13 .10 .47125V .15 .13 .10 
.16 .14 .1 1  .47/SOV .16 .14 . 11 
. 14 . 12 .09 1.0/16V .15 . 13 .10 
.15 . 13 . 10 1.0!25V .16 .14 .1 1 
. 15 . 13 .1 0  1 .0/SOV .16 .14 .1 1  
. 16 . 14 .12 4.7/16V .15 .13 .10 
. 17 . 15 . 12 4.7!25V .15 .13 .10 
.24 .20 .18 4.7/SOV .16 .14 .1 1  
. 19 17 . 15 10/16V .14 .12 .09 
.25 .21 .19 1 0/25V .15 .13 .10 
.24 .20 .18 10/SOV . 16 .14 .12 
.35 30 .28 47/SOV .24 .21 . 19 
.32 .28 .25 100f16V . 19 . 15 .14 
.45 .41 .38 100!25V .24 .20 . 18 
.33 .29 .27 100/SOV .35 .30 .28 
.55 .50 .45 220/16V 23 . 17 . 16 
.70 .62 .55 470!25V .31 .28 .2 

Circle -34B on inquiry card. 



· U LTRAVIOLET -� I NTENSITY � METER 
b y  BLA K-RAY 

TWO MODELS: 
LONG WAVE 

AND 
SHORT WAVE 

Meter consists of a sensor cell attached to 
a compact (3" x 3\is" x 3") metering un it. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re
motely, whi le  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 fi lter and certification report.) 

J-221 LONG WAVE 
(300nm-400nm) . . . . . . . .  $242 .00 
J -225 S H O R T  WAVE 
(200nm-280n m )  . . . . . . . . $260.00 

EPROM Erasing Lamp 

• Erases 2708, 2716, 1 702A, 52030, 52040, etc. 
• Erases up to 4 chips within 20 minutes 
• Maintains constant exposure d istance of one inch 
• Special conductive foam liner eliminates static 

build-up 
• Built-in safety lock to prevent UV exposure 
• Compact - only 7-5/8" x 2-7 /8" x 2" 
• Complete with holding tray for 4 chips 

UVS-11 E . . . . . . . . . . . .  $69.95 

Jumbo 6-Digit Clock Kit 
• Four .630"ht. and two .300"ht. 

common anodA d ispl ays 
• uses MMS314 clock ch ip 
• Switches for hours, minutes and hold functions 
• Hou rs easily viewable to 30 feet 
* Simulated walnut case 
• llSVAC operation 
* 12 or 24 hour operation 

• I ncl udes al l  components, case and wall transformer • Size: 6¥• x Jlta x llr'• 

JE747 . . . . . . . . . . . . . .  $29.95 

JE701 

display 
• Uses MM5314 clock chip 
• Switches for h o urs, minutes 

and hold modes 
• Hrs. easily viewable to 20 ft. 
• Sim•Jiated walnut case 
• 1 1 5  VAC operation 
• 1 2  or 24 hr. operation 
• I ncl. all components, caso & 

wall transformer 
• Size: 6*" x 3·1/8" x 1 W '  

6-Digit Clock Kit $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink 
provided. PC board con
struction. Provides a solid ·-
1 amp @ 5 volts. Can supply up 
to • 5V, ± 9V and ± 1 2V with 
JE205 Adapter. Includes compo
nents, hardware and instructions. 
Size: 3W' x 5" x 2"H 

ADAPTER BOAR D  
- Adapts to J E 200-
±5V, ±9V and ±12V 

DC/DC converter with +SV input. Toriodal hi· 
speed switching XMFR.  Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 3%" x 2" x 9/16"H 

JE205 . . . . . . . . . . . . . . .  �12.95 

Circle 348 on inquiry card. 

MICROPROCESSOR COMPONENTS 
---8080A(81180A SUPPORT DEVJCES---
8DfJDA CPU S 7.95 
8212 8-Bit fnpiii/Outpu1 3.25 
8214 Priorily lnterrupt Control 5.95 
8216 Bi·Oirectiona! Bus Driver 3.49 
8224 C!ock Generator/Oriver 3.95 
8226 Bus Driver 3.49 
8228 S�Siem Controller/Bus Driver ·�.95 
8238 Sysrem Conuo!ler 5.95 
8251 Proo. Comm. 110 (USART) 7.95 
8253 Prog. lntervai Timer 14.95 
8255 Prog. Peripii. I/O (PPI) 9.95 
8257 Prog. OMA Controt 19.95 
8259 Prog. ln1wupt Control 19.95 
---s80D/680D SUPPORT DEVICES---
MC6800 MPU Sl4.95 
MC6802CP MPU with Clock and Ram 24.95 
MC6810API 128X8StatlcRam 5.95 
MC6821 Pcrlph. lnter. Adapt (MC6820) 7.49 
MC6828 Priority lnteHupt Controller 12.95 
MC6830L6 1024X8 Bit ROM (MC68A30-8) 14.95 
MC6850 Asynchronous Comm. Adapter 7.95 
MC6652 Synchronous Serial Oala Adapt. 9.95 
MC6660 0·600 bps Oigltai MODEM 12.95 
MC6662 2400 bps Modutator 14.95 
MC6880A Ouad 3·State Bus. Trans. iMC8T26) 2.25 
-- MJCHOPROCESSOR CHIPS-MISCEllANEOUS-

Z80(780C) CPU Sl3.95 
Z80A(780·1) CPU 15.95 
COP\802 CPU 19.95 
2650 MPU 19.95 
6502 CPU 1 1.95 
8035 8-Bit MPU w/cloek, RAM, 110 tines 19.95 
P8085 CPU 19.95 
TMS9900Jl 16·Bit MPU wlhardware, multiply 

l. dlvlde 49.95 
----- SHIFT REGISTERS -----
MMSDOH 
MM503H 
MM504H 
MM506H 
MM510H 
MM5016H 
2504T 
2518 
2522 
2524 
2525 
2527 
2528 
2529 
2532 
3341 
74LS670 

Oual 25 Bit Dynamic 
Dual SO Bit Dynamic 
Duai 16 Bit Sta!lc 
Doat iDO Bit Static 
Duat64 Bit Accumulator 
500/512 Bit Dynamic 
1024 Dynamic 

S.50 
.50 
.50 
.50 
.50 
.89 

3.95 
4.95 
2.95 

.99 
2.95 
2.95 
4.00 
4.00 
2.95 
6.95 
2.49 

He� 32 Bit Static 
Duai 132 Bit S\atlc 
5t2 Stalic 
1024 Dynamic 
Oua\ 256 Bit Static 
Oua\250 Static 
Oual 240 Bit Static 
auad 80 Bit Stallc 
Fllo 
4X4 Register File (TriState) 

Function 
Generator Kit 

Provides 3 basic 
waveforms: sine, 
triangle and square 
wave. Freq. range 
from 1 Hzto 1 00K 
Hz. Output ampli· 
tude from 0 volts 
to over 6 volts 
{peak to peak). 
Uses a 12V supply 
or a ±GV split sup
ply, Includes chip, 
P .C. Board, com
ponents & instruc· 
tions. 

---MICROPROCESSOR MANUALS ---

M·Z80 User Manual S7.50 
M·COP\802 User Manual 7.50 
t.l-2650 User Manual 5.00 

ROM'S 
2513(2140) Character Generalor(upper case) $9.95 
2513(3021) Character Generator(tower case) 9.95 
2516 Character Generator 1 0.95 
MM5230N 2048·Bit Read Only Memory 1 .95 

RAM'S 

1t01 256XI Static S 1 .49 
1103 t024X1 Dynamic .99 
2101(8101) 256X4 Sialic 3.95 
2102 1024Xt Static 1.75 
21 L02 1024X1 Static 1 .95 
2111(8111)  256X4 Sialic 3.95 
2112 256X4 Static MOS 4.95 
2114 1024X4 Sta11c 450ns 7.95 
2tt4l 1024X4 Statlc450ns tow power 10.95 
2114·3 1024X4 Static 30Dfls 1 0.95 
2114L·3 t024X4 Static 300ns low power 11.95 
5101 256X4 Static 7.95 
5280/2107 4096X1 Dynamic 4.95 
7489 16X4 Stallc 1.75 
74S200 256XI Static Tristate 4.95 
93411 256X1 Static 2.95 
UP0414 4K Oynamic l6 pin 4.95 

(MK4027) 
UP0416 '" Dynamic t6pin 250ns 7.95 

(MK4116) 
TMS4044· " Static 14.95 

45tll 
TMS4Q.l5 t024X4 Static 1 4.95 
2tt7 16.384X1 0ynamic 35Dfls 9.95 

(house marked) 
MM5262 2KXt Dynamic 4!1 .00 

PROM'S 

1702A 2048 FAMOS S5.95 
27161NTEL 16K' EPROM 59.95 
TMS25t6 16K" EPROM 24.95 
(2716) ·Requires single +5V power supply 
TMS2532 4KX8 EPROM 89.95 
2708 8K EPROM 10.95 
2716T. I 16K" EPROM 29.95 

"ReQuires 3 voltages, -5V. +5V. + t2V 
5203 2048 FAMOS 1 4.95 
6301·1(761 1 ) 1024 Tristale Bipolar 3.49 
6330·1(7602) 256 Open C Bipolar 2.95 
82S23 32)(8 Open Collector 3.95 
82S115 4096 Bipolar \9.95 
82S\23 32X8 Tristate 3.95 
74186 512 TIL Open Collector 9.95 
74188 256 TIL Open Collector 3.95 
74S287 1024 Static 2.95 

DI GITAL 
THERMOMETER KIT 

------ - -- -

--- --- - - - � - ,..#"-

• O u tt l  sensors-switching control for in
door/outdoor o r  dual monitoring 

•Continuous LED .8" ht. display 
• A ttnge: ·40°F to 1 99°F / ·400(: to 1 000C •Accuracy : ± 1° nominal 
•Set for Fahrenheit or Celsius reading 
• Sim. walnut case · AC wall adapter incl. 
• Size: 3·1 /4"H x 6·5/8"Wx 1 ·3/8 " 0  

J E2206B . . . .  $19.95 J E300 . . . . . . .  $39.95 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

u Uf l 
• 

���
h 
p�:�:s91'� ����Ka'b��

d
�� 

finish. 
• Sliding rear/bottom panel for 

service and component ac· 
cessibility. 

• Top / bottom panels.OSO thk 
alum. Alodine type 1 200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

• Vented top and bottom 
panels for cooling efficiency. 

• 
��'/! it�d

n
�

r:IJ���ioris�
ovides 

Tht PennywhlsUe 103 is capable of recording to aml lrom audio tape withGIII 
critical spetd requirements forthe recorderandit!s ableto communicatedirectlywilh 
another modem and terminal lor telephone "hamminll" and communications. In 
addition.it islreeol criticaladjustmentsandis bui!twithnon-precision. readilyavailable 
parts. 
Data Transmission Melhod . . . . .  Frequenc:y·Sililt Keying, lut\-duptex (hatl·duptex 

selectable). 
Mulmum Data Rate . . . . . . . . . .  300Baud. 
Data Format . . . . . . . . . . . . . . . . .  Asvnchronous Serial (return to mark tevet required 

between each character). 
Receive Channel Frequencies .. 2025 Hz lor space: 2225 Hz lor mark. 
Transmit Channel Frequencies .. Switch selectable: Low (normal) • 1070 space. 

1270 mark: High • 025 space, 2225 mark 
Receive Sensitivity . . .  . . . . .  -46dbm accousticatly coupled. 
Transmit level . . . . . . . . . . . . . . .  - t 5 dbm nominal. Adjustable hom -6 dbm 

to - 2D IIbm. 
Receive Frequenty Tolera nce . . .  Frequency relerence automatically adjusts to 

attow loroperation between t 800Hzand2400 Hz. 
Olgllal Oala Interface .. EIA RS·232C or 20 rnA current loop (receiver is 

optoisolated and non-polar). 
.. 120 VAC. singte phase. I O Watts. 

. . . . . . . . . . . . . . . . . . .  All components moLJn\ on a 
printed circuit board. Atl 

Audio Oscillator, Frequencv COunrer 

16K Conversion Kit 
Expand your 4 K  TRS-80 System t o  16K. 
Kit comes complete with: 
• 8 each UP0416-1 (16K Dynamic Rams I 250NS 
* Documentation for conversion 

TRS-1 6K . . . . . . . . . . .  $59.95 

JE610 ASC I I  
Encoded Keyboard Kit 

e 
The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic campo· 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 1 50mA and -12V 
@ l OrnA for operation. Features: 60 keys generate the 
full 1 28 characters, upper and lower case ASC I I  set. 
Fully buffered. Two user-deline keys provided lor 
custom applications. Caps lock for upper-case-only 
alpha characters. Utilizes a 2376 (40-pin) encoder 
read-only memory chip. Outputs directly compatible 
with TTL/DTL or MOS logic arrays. Easy interfacing 
with a 16-pin dip or 1 8-pin edge connector. 

J E610 (Case not includedl $79.95 
Desk-Top Enclosure for 

J E61 0 ASC I I  E ncoded Keyboard Kit 
Compact desk-top enclosure: Color-coordinated de· 
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 3%"H x 14%"W x 8�"0. 
DTE-AK . . . . . . . . . . . . . . . . . . . .  $49.95 
SPECIAL: JE610/DTE-AK PURCHASED TOGETHER 

(Value $1 29.901 . . . . . . . . . . . . . . . .  $1 24.95 

CONSTRUCTION: ----------------------------��--------
The "OTE" Blank Desk Top Electronic Enclosures are designed to blend and complement 
today's modern computer equipment and can be used in both industrial and horne. The 
end pieces are precision molded with an internal slot (all around) to accept both top and The JE600 Encoder Keyboard Kit provides two separate bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ hexadecimal d igits produced frorn sequential key entries 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- to allow direct programming for 8-bit microprocessor 
tact. D ifferent panel widths rnay be used while maintaining a common profile outline. or B·bit memory circuits. Three additional keys are 
The molded end pieces can also be painted to match any panel color scheme. provided for user operations with one having a bistable 

" " j output available. The outputs are latched and monitored --
Enclosure Panel with 9 LED readouts. Also included is a key entry strobe. 

I; l ··· " "-� Model No. Width P RICE Features: Fu l l  B·bit latched output for microprocessor .l ..... f� �-� - -.- --
7

� �·': .1 .. --=Do-=T
T
"'E

E
=-·_..:s

1
:-1,.-+--:-:8:-.0::-0="---1r$:c2::-9::-.-:9::5:- use. Three user-define keys with one being bistable 

1 0.65" 
operation. Debounce circuit provided for all 19 keys. 

--===-=c..:---+--:�::-:0-;-:-+-:$;:,3;;-2:;-:..;.9;-;5:- 9 LEO readouts to verify entries. Easy interfacing with 

1 • •• , ,,,- " ' DTE-14  1 4.00" $34.95 standard 16-pin IC connector. Only +5VOC required lor 1---=·�--:.::.....:-----'-===.:::.�·:__:=:;=;::::::::::;;:==:::====-l operation. 
510.00 Min, Order - U.S. Funds Only Spec Sheets - 251! J E 600 $59 95 Calif. Residents Add 6% Sales Tax 1980 Catalog Available- Send 411! stamp (Case not included) • 
Postage-Add 5% plus 51 Insurance (if desired) 

Desk-Top Enclosure for 
JE600 Hexadecimal Keyboard Kit Jameco 

E L E CTRONICS 

P H O N E  
O R D E RS 

W E L C O M E  
(415) 592-8097 

Compact desk·top exclosure: Color-coordinated de
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 3%"H x 8Y."W x 8%"0. 

MAIL ORDER ELECTRONICS - WORLD WIDE 
1 355 SHOREWAY ROAD, BELMONT, CA 94002 

9/ao P R I CES SUBJECT TO CHANGE 

DTE - H K  . . . . . . . . . . . . . . . . . . . . $44.95 
SPECIAL: JEGOO/DTE·HK PURCHASED TOGETHER 

(Value $1 04.901 . . . . . . . . . . . . . . $99.95 

BYTE September 1980 393 



Computers, Disk System� 
SUPER BRAIN(o' 

32K or 64K ! Double or Quad Density units 
available ) .  Uses two Z-80 C P U 's.  Commercial 
type terminai  with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage !twice that with quad density drives) .  
Two serial R S232 ports, 1 /0 ports standard. 
Expandable with optional S- 100 S- 100 inter
face. Comes with CP / M™ 2.2 operating sys
tem . MiniMicroMart includes BASIC inter
preter and can supply a wide range of C P / M  
Development a n d  Application 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 

M I CROMATI ON 

A 64K complete computer with dual density 
8" floppies 11 megabyte ) .  Rack or vertical 
mounting . Systems with double-sided drives, 
hard disks, and multi -user I M P / M ) .  
z + 100 64 K  RAM, Computer, $2495 . .  $2099 
Z + 1 20 Includes two 8" disks, $4995 . . .  $4199 

"Z" system features new distributed processing 
multi-user concept with one Z-80 per user, with 
Z-80 for MP /M !Master Satellite concept ) .  

A S  LOW A S  $1 1 ,899 ! 

SO SYSTEMS 
SDS- 100, w/32K RAM, $6995 $5945 
SDS-200, List $8995 . . . . . $7645 

RADIO 
SHAC K 

TRS-BO™ 
10% ..., .......... , .. _ 

I NTERSVSTEMS 
formerly ITH ACA A U D I O  

DPS- 1 ,  List $ 1 795 

Call for Price! 
The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a ful l -feature front panel.  20-
slot actively terminated motherboard, with 25 
amp · power supply 150/60 Hz operation,  incl . 
68 cfm fan ) .  

CO M P LETE SYSTEM with InterSystem 64K 
RAM, 1 / 0  Board w/priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $ 5915-�=l�rn'lii""Piit'!leL 

HEWLETT -PACKAR D 

H P-85A 

Desk-Top 

Computer 

Call 
for 

Price 

� \ 

TH IN KER TOYS® 
DISCUS M26™ 

26 megabytes of 
formatted storage 
List $4,995 $4, 199 

TH INKER TOYS® 
DISK SYSTEMS 

Now includes C P/M® 2.2  

Discus 2D,  List $ 1 1 99 . . . . . .  $1019 
Discus 2 D ,  dua l-drive, List $1 994 . . . . . .  $1694 
Discus 2 + 2, Assem . ,  List $ 1 549 . . .  : . . .  $1319 
Dual Discus 2 + 2, Assem. ,  $2748 . . . . . .  $2335 
All Morrow systems now include CP/M® 2. 2 

NORTH STAR 
DOU BLE DENSITY 

CONTROLLER BOARDS 
Kit,  List $399 $329 O U R  P R I CE 

Assembled a nd Tested, List $499 . . . . . . . . $399 

In Stock - Firs t Time in 2 Years! 

FANTASTIC SAVINGS 
on a .. QUAD" DENSITY 

HORIZON U PG RADE 
North Star  Double Density Controller Board 
!see above) and a quad density M PI-52 !fea
tures superior disk handling and door mechan
ism . 

MDS-H-MQ/K Kit form 
List $999 

O U R  PRICE $699 
MDS-H-MQ/ A Assembled form, List $1 099 

$759 
Shipping a nd insurance: Add $6. 

NORTH STAR M DS-A 
Double Density Mini 
Floppy Disk System 

Double Density, Kit 
List $799 

O U R  P R I C E  $669 
Assem bled and Tested . . . . . . . .  $719 
Quad Version,  Kit,  List . . . . . . .  $836 
Assembled, List $ 1 099 . . . . . . . .  $896 
Above MOS-A units do not include cabinet or 
power supply. 
Shipping and I nsurance: Add $7.50. 

Super Special! 
N o rth Sta r 
Control ler  Board , 
D rive, Ca binet,  $709 
a n d  P ower Su pply 

Complete system similar to above b u t  also 
includes a cabinet and an assembled/tested 
power supply for the drive !silver finish ) .  Your 
choice of Shuga rt  SA-400 or  M PI-51 Double 
Density Drive or M P I -52 quad density drive 
I M P I  drives feature improved door and disk 
handling mechanism) .  

w / Controller Bd .  kit, SA-400 . . . . . . . . . . .  $709 
w / Controller Bd .  kit, M P I -51 . . . . . . . . . . .  $709 
w /Controller Bd .  kit, M P I -52 . . . . . . . . . . . $809 
w/Assembled Bd.  and SA-400 . . . . . . . . . .  $769 
w/Assembled Bd .  and M PI-51 . . . . . . . . . .  $769 
w/Assembled Bd.  and M P I -52 . . . . . . . . . .  $869 
Shipping and Insurance: Add $6. 

For converting existing Horizon 2 to quad, 
order additional M P I -52 

M P I -52 Quad Density Drive . . . . . . . . . . . .  $379 

Circle 349 on inquiry card. 



Terminals and Printers! 
TELEVIDEO TVI -91 2C 

Upper and lower case, 15 baud rates: 75 to 
19,000 baud, d ua l  intensity, 24 x 80 character 
display, 1 2  x 10 resolution. Numeric pad. Pro
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line a nd 
character insert/delete. "C" version features 
typewriter-style keyboard. List $950 

O U R  P R I CE $789 
920C (with 1 1  function keys, 6 edit keys and 
2 transmission mode keys, List $1 030 

ONLY $849 

lntertec 

EMULATO R  
Software compatible with a Soroc IQ- 1 20, 
Hazeltine 1 500, ADM-3A or DEC VT-52. Fea
tures block mode transmission and printer port; 
12" anti-glare screen; 1 8-key numeric keypad; 
full cursor control. List $895 

$729 O U R  PRICE 

lntertec I NTERTU B E  I I  
List $995 0 N L Y $799 

12" display, 24 x 80 format, 1 8-key numeric 
keypad,  1 28 upper/lower case ASCI I  charac
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and u npro
tected fields. Line insert/delete and character 
insert/delete editing, eleven special l ine draw
ing symbols. 

SO ROC 
IQ-120 

List $995 

HAZELTI N E  

1 500 

1410 w/ numeric keypad, List $900 . . . . . .  $749 
1 420 w/lower case and numeric pad . . . . .  849 
1 510,  List $ 1 395 . . . . . . . . . . . . . . . . . . . . . 1089 
1 520, List $ 1 650 . . . . . . . . . . . . . . . . . . . . .  1389 

BANTAM 550 
From Perkin-Elmer 

O N LY 

$799 
with 

a nti-g lare 
CRT 

ONLY $829 

CENTRONICS 
P R I NTERS 

N EW 730, parallel, friction, tractor . . .  $679 
N E W  737 parallel, friction, tractor . . . . $849 

779-2 w /tractor (same as TRS-80 Line 
Printer 1 ) .  List $ 1 350 . . . . . . . . . . . . . . . .  1049 

702 1 20 cps, bi-direct. ,  tractor, VFU . . . .  1995 
703 1 85 cps, bi-direct. ,  tractor, VFU . . . .  2395 
704 RS232 serial version of 703, $2350 . .  $1995 

Tl-81 0 

Tl-8 1 0  Basic U nit, $ 1 895 . O N LY $1 695 
Tl-810 w /ful l  A S C I I  ( Lower case ) .  vertical 

forms control, and compressed print . $1895 
Tl-745 Complete printing terminal 

with acoustic coupler, List $ 1 695 . . . . $1399 

PAPE R  TI G�R® 

I D S -440 Paper Tiger,  List $995 . $895 
w/graphics option, incl . buffer, $ 1 1 94 . .  $989 
TRS-80 cable . . . . . . . . . . . . . . . . . . . . . . . . .  45 

- NEC SPINWRITERTM 

Term i n a l / Keyboa rd as well as 
RO P rinter Only models avai lable.  

CALL FOR PRICES! 
OKI D ATA 
M icrol ine 80 O N LY $649 
Tractor Feed Option . . . . . . . . . . . . . . . . $99 
Serial interface . . . . . . . . . . . . . . . . . . . . . $89 

AXIO M  I M P  I . . . . . . . . . .  $699 

COM P R I NT 912 w / parallel interf. $559 
9 1 2  w /serial interface, List $699 . . . . . . .  $589 

M I CROTEK, List $750 . . . . . . .  $675 

ANADEX 80-Col .  Dot Matrix . . . . . $849 

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 f .o .b .  shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR F R E E  CATALOG. 

Circle 350 on inqu iry card. 

Mini MicroMart, Inc.  r-=: 
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If North Star or Cromemco offer it • . ' 

WE HAVE IT! ! 
Immediate Delivery at Discount Price. 

NORTH STAR 
Horizon® 2 

,E;::.;&;�.--:::;:;ii1 32K Double Density 
Assembled and Tested 

List $3095 

ONLv $261 9  
North Star KIT products have been 
d iscontinued . Min iMicroMart HAS 

INVENTORY of most items ! 

lKITS ASS E M B LE D  
H O R I Z O N  1 16K,  D D  . .  $1474 H O R IZ O N  1 ,  DD . . . . . .  $2279 
32K, D D ,  List $ 1 999 . . . . .  1 684 32K, QD, List $2995 . . . . .  2539 
32K, QD, List $2199 . . . . .  1 869 H O R I Z O N  2, 32K, DD . $2619 
H O R IZON 2, 1 6K, DD . $1824 32K, QD, List $3595 . . . . .  3049 
32K, D D ,  List $2399 . . . . .  2034 48K, DD,  List $3590 . . . . .  3039 
32K, QD, List $2779 . . . . .  2359 48K, QD, List $4090 . . . . .  3469 

64K, DD,  List $3830 . . . . .  3239 
64K, QD,  List $4330 . . . . .  3669 

NORTH STAR APPLICATIONS SOFTWARE 
(Exclusive for use with North Star Disk Systems - specify Double 
or Quad Density) 

· 
NORTHWO R D ,  List $399 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $339 
MAILMANAGER, List $299 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 
I N FOMANAGER, List $499 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419 
G EN ERALLEDGER, List $999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799 
ACCOUNTSR ECEIVAB LE, List $599 . . . . • . . . . . . . . . . . . . . . . . . .  499 
ACCOU NTSPAYAB LE, List $599 . . . . . . . . . . . . . . . . . . . . . . . . . . .  499 

NORTH STAR HARD DISK H D-18 

18 megabytes, plugs into para l le l  port of  North Sta r 
H orizon . Uti l izes tried-a nd-proven 1 4" Century Data 
Ma rksma n .  List $4999. 

O U R  PRICE $41 99 

NORTH STAR. M DS-A - Double (or Quad ) 
Density Disk System ,  Kit, List $799 . O U R  PRICE $669 
Assembled and Tested , List $899 S PECIAL $71 9 

NORTH STAR M EMORY BOAR DS 
16K Dynamic RAM (RAM-16-A/ A),  Assembled, List $499 . . . . .  $420 

Kit, List $449 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S P ECIAL $'299 

32K (RAM-32/ A) ,  Assembled, List $739 . . . . . . . . . . . . . . . . . . . . . .  $620 
Kit, List $669 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O N LY $499 

�EWSystem 
by C R O M E M C  

Now with DL i Dou ble Sid 
1 Double Densi 

r 2 megabyt 
of Storag 

64K of RA 
List $73 

LI M ITED TI M E  $61 9t1 I NT R O D UCTO RY S P ECIAL .:I 
CRO M EMCO SYSTEM 2 - N ow featu res du. 
sided drives - double the capacity. Similar to System 
except features d u a l ,  double-sided mini  floppy di 
drives . List $3990 . . . . . . . . . . . . . . . . . . . . . O N LY $33 

Z-2 COMPUTER SYSTEM (ca n be rack 
mou nted ) ,  List $995 . . . . . . . . . . . . . . . . . . . . . . . .  $8 

S I N G LE CARD COMPUTER - SCC-W 
4 M H z .  List $450 . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 

NEW COLOR G RAPH ICS INTERFACE - SDI  
List $595 . . . . . . . . . . . . . . . OUR PRICE ONL Y $5 

CROMEMCO H O D  - 1 1  /22-megabyte H a rd Di  
for use with existing systems.  DMA control ler .  Tra 1 
fer rate of 5.6 megabytes / secon d .  
H D D-1 1 ,  List $6995 . . . . . .  OUR P R I CE O N LY $59 
H D D-22, List $ 1 1 ,995 . . . . . .  : . . . . . . . . . . . . . .  $10,' 

CROM EMCO Z-2H Ful l  1 1 -megabyte H a rd D 
system . Fast Z-8( 

4 M H z  process< 
two floppy di 

d rives, 64K RJl 
memory,  RS� 

special interfa< 
printer interfa< 

and extensi 
software ava ilat: 

List $9� 
O U R  PRICE $� 

S H IPP ING A N D  I N S U RANCE:  Add $ 1 5  or H orizons, $2.50 for Boards and Software . Hard Disk Systems a nd Cromemco systems shipped freight colle 

Advertised 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 off 
subject to withdrawal without notice. 

_ WR ITE FOR FREE CATALOG _ r ·  

Mini MicroMart, Inc.  
1 6 18 James Street, Syracuse, NY 1 3203 (31 5) 422-4467 TWX 71 0-541 -0431 
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Try to beat our prices! 
;uPE R B RAIN ' by l n tertec 

ielf-contained computer with duai' disks a n d  
,rvo RS232C ports . Complete with C P / M ' 2 . 2  
n d  B A S I C .  $2685 -2K Double Density, List $2995 . 

4K Double Density, List $3345 . $2883 

4K Mi niMicroMart-upgraded . 
to Quad Density . . . . . . . . .  SPECIAL $3395 

VI DEO TERMI NALS 
VEW E M U LATOR O ntertec) .  List $895 $ 729 
NTERTU BE I I ,  List $995 . . . O N LY $ 799 
;oROC 120, List $995 . . . . . .  SPECIAL $ 729 
1 Q 1 40, List $ 1 495 . . . . . . .  SPECIAL $1 149 

' E R K I N -E LM E R  550, List $997 $ 799 
with anti-glare screen, $ 1 027 . . $ 829 
iAZELTI N E  1 41 0 ,  List $900 $ 749 
1 420 . . . . . . . . . . . . . . . . .  $ 849 
1 500, List $ 1 225 . .  $ 879 
1 5 1 0, List $ 1 395 . . . .  . . . . . . . . . . $ 1 089 
1 520, List $ 1 650 . . $ 1 389 

�DDS R -20, List $995 . . .  . . . . . . . . .  $ 945 
.EAR S I EG LER ADM3A ,  Assembled . .  $ 849 
"ELEV I D E O  9 1 2 C ,  List $950 . . . . .  $ 789 
920C, List $ 1 030 . . . . . . . . . . . . . .  $ 849 

PRINTERS 
�NADEX D P-8000 . . . . . . . . . . . . . . . . .  $ 849 
DP-9500, List $ 1 650 . . . . . . . . . . . . . . . .  $ 1 399 

NTEG RAL DATA IP-125 w / 1 2 1 0  . . . . .  $ 724 
I P -225 w / 1 21 0 & 1 250 o p . ,  List $988 . . .  $ 834 
I P-225 w / tractor, 1 21 0, 1 250, 1 22 1  

(2K Buffer ) ,  1 241 (graph ics ) . . .  NOW $ 899 
'APER TIGER I DS-440, List $995 . . . .  $ 895 
w /graphics op . ,  i n c l .  buffer, $ 1 1 95 . $ 989 

� EC Spi nwriters . Cal l  for Price 
"ELETYPE 43 KSR . $ 1 087 
;ENTR O N I CS 
730-1 paral le l  interface . . NEW LOW $679 ' 
737 para l le l  interface . .  SUPER VALUE $849 
779 w/Tractor, List $ 1 350 . . . . . . . . . . .  $ 1 049 
702 w/Tractor, V F U ,  List $2480 . . . . . .  $ 1 995 
703 w /Tractor, V F U ,  List $2975 . . . . .  $2395 
704 w/ Tractor, V F U ,  List $2350 . $ 1 995 
"I 810 Basic, List $ 1 895 . . . . . . . . . . . . . .  $1695 
8 1 0 /serial & Centronics-style 

parallel interfa ce, List $ 1 940 $ 1 735 
810 w/ful l  A S C I I  ( U / L C I ,  Vertical 

Forms Contro l ,  Compressed Pnnt . $1895 
·1 820 KSR, List $2165 . . . . . . . . . . . . . .  $1 895 
'1 745 w/fu l l  A S C I I ,  List $ 1 695 . . . . . . . .  $ 1 399 
;oM P R I NT 912 w / parallel i n terface . .  $ 559 
912 w /serial interface, List $699 . . . . . .  $ 589 

�XIOM I M P  I . . . . . . . . . . . . . . . . . . . . .  $ 699 
11 1 C ROTEK ,  List $750 . . . . . . . . . . . . . .  $ 675 
l K I DATA Microl ine 80, List $949 . . . . .  649 
Tractor Feed Option . . . . . . . . . . . . . . . .  $ 99 
RS232 Serial Interface . . . . . . . . . . . . . .  $ 89 

NORTH STAR HORIZON® 
(Call for North Star Specials) 

H O R IZON 1 KITS 
1 6 K ,  Dou ble Density, List $ 1 749 . .  $1 474 
32K, Double Density, List $1 999 . . . . . .  $1684 
32K, Quad Density, List $2 1 99 . .  . $1869 

H O R I Z O N  1 ASS E M B LED & TESTED 
32K, Double Density, List $2695 . . . .  $2279 
32K, Quad Density, List $2995 . . . . . . .  $2539 

H O R I Z O N  2 KITS 
1 6K ,  Double Density, List $2149 . . . . . .  $1 824 
32K, Double Density, List 2399 . . . . . . .  $2034 
32K, Quad Density, List 2779 . . . . . .  $2359 

H O R I ZO N  2 ASS E M B LE D  & TESTED 
32K, Double Density, List $3095 . . . . . .  $2619 
32K, Quad Density, List $3595 . .  $3049 
48K, Double Density, List $3590 . . . .  $3039 
48K ,  Quad Density, List $4090 . . . $3469 
64K, Double Density, List $3830 . . . . . .  $3239 
64K, Quad Density, List $4330 . . . . .  $3669 

FLO PPY DISK SYSTEMS 
N O RTH STAR M DS-A 

Assembled,  List $899 . . . . . .  SPECIAL $ 719 
Kit Versi o n ,  List $799 . . . . . . . . . . . . . . .  $ 669 

M O R ROW THIN K E R  TOYS® Discus 2D, 
List $ 1 1 99 O U R  PRICE $1019* 
Discus 2D, dua l-drive, List $1 994 . . . . .  $1694* 
Discus 2 + 2, A&T, List $ 1 549 . .  $1319* 
Dual Discus 2 + 2, A&T, List $2748 . . .  $2335* 

• Now includes C P / M® 2.2 

M I C R O MATION Megabox, D D  w/ 
8" drives, 1 -megabyte, List $2295 . . . . .  $1949 
2-megabyte, List $3095 . . . . . . . . . . . . . .  $2629 

M I C R O  POLIS 1041 Ma c ro Fi oppy"' 
w/l:'!nclosure (no P . S . ) ,  List $695 . . . . . .  $ 625 
1 042 MacroFioppy w/case & AC P . S  . .  $ 709 
1 053 Dual Meta Floppy® , List $ 1 895 . . .  $1 695 

VIDEO BOARDS 
1 / 0  Mapped 

SO C O M P UTER V D B -8024,kit, List $370 $31 9 t  
Assembled, List $470 . . . . . . . . . . . . . . .  $ 399 t 

XITEX SCT-100K, Kit . . . . . . .  O N LY $154.95 
S C T- 1 00A Assembled . . . . . . . . .  $ 1 74 . 95 

SSM VB2 1 / 0 ,  Kit, List $ 1 69 . . . . . . . . .  $ 144 
Assembled & Tested, List $234 . . . . $ 1 99 

M e mory M apped 
S S M  V B 1 C ,  1 6x64, Kit, List $ 1 79 . . . . . .  $145 

Assembled & Tested, List $242 . . . . . . .  $ 1 96 
SSM VB3, 80-Cha r . ,4M H z , Kit, List $399 $ 339 

4 M H z ,  A&T, List $464 . . . . . . . . . . . . .  $ 394 
I NTERSYSTEMS, 1 6x64, A&T, List $ 1 65 $149 

ESCON CONVERSION 

FOR IBM SELECTRIC 

Complete w I microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 

Paral lel (TRS-80, Sorcerer, etc . ) ,  $575 $514 
RS232 Standard Seria l ,  List $599 . 534 
I E EI::-488 (for PET),  List $660 . . . .  .' . . .  584 
T R S -80 Cable . . . . . . . . . . . . . . . . . . . . . 25 

CPU BOARDS 
(assembled un less noted ) 

N O RT H  STAR Z80A (ZP B - A / A I ,  $299 $254 
CROM EMCO 4 M H z  (ZPU-W I ,  List $395 $335 

4 M H z  ( S C C - W I ,  List $450 . . . . . . . . . . . $382 
I NT E R SYST E M S  (formerly Ithaca Audio) 

new S e ries I I  Z-80, 4 MHz, List $395 . . .  $349 
SSM C B 1  8080 A&T, List $2 1 9 . $ 1 86 

C B 1 A  Kit,  List $ 1 59 . .  $ 1 35 
C B 2  Z-80, A&T, List $275 . .  $234 
C B 2  Kit,  List $21 0 . . . . . . . . . . . . . .  $ 1 79 

D E LTA Z-80, with 1 / 0 . . . . . . . . . . . . . . $289 
SD S B C - 1 00,  List $350 . $298 t 

S B C - 1 00 Kit ,  List $295 . . . .  $250 t 
S B C -200, List $400 . . . . . . . . . . . . . $332 t 
S B C -200 Kit ,  List $320 . . . .  $272 t 

M E MORY BOARDS 

32K SO Expa n d o R A M  Kit 
O N LY $249t 

O N LY $ 1 59 without RAM chips 

t G et $25 rebate from SD Com puter 
when you buy any of-their  p rod ucts 

pr ior  to October 31 , 1 980. 

NORTH STA R 1 6K Dynamic RAM Board, 
A&T ( R A M - 1 6- A / A ) ,  List $499 . . . . . . .  $420 
1 6K Kit Version , List $449 . . .  S P E C I A L  $299 
32K A&T ( R A M -32/ A I ,  List $'139 . . . . . .  $620 
32K Kit, List $669 . . . . . . . . . . SPECIAL $499 

C R O M E M CO 1 6KZ-W, List $495 . . . . . .  $41 9 
64KZ-W, List $ 1 795 . . . . . . . . . . . . . . . . .  1485 

M EASU R E M ENT SYST E M S  & CONTROLS 
(Guaranteed performance, incl . labor/ parts 1 yr) 

DM6400 64K Board w / a ll 64K, $795 . .  $659 
D M 4800 with 48K, List $695 . . . $589 
D M3200 with 32K ,  List $595 $509 
D M B 6400 64K B o a rd w / a l l  64K . . . . . . .  $859 
D M B4800 with 48K . . . . $789 

M O R R O W  S u perRAM - all  static, al l  A&T 
1 6K ,  4 M H z  or 2 M H z ,  List $349 . . . . . . .  $299 
32 K, 4 M H z, List $699 . . . . . . . . . .  $629 
1 6K Memory Master, List $399 . . . . . . . .  $339 
24K M em o ry Master, List $549 . . . . . . . .  $465 

I NTERSYST E M $  (formerly Ithaca Audio)  
8K Static 2 M H z ,  A&T, List $ 1 65 . . . . . .  $ 1 49 
8K Static 4 M H z ,  A&T, List $ 1 95 . . . . . .  $176 
1 6K Static 2 M Hz ,  A&T, List $475 . $427 
1 6K Static 4 M H z, A&T, List $495 . . $445 
64K Dynamic,  List $995 . . . . . . . . . . . . . .  $895 

CAL I FO R N I A  COM PUTER 
1 6 K Static, A & T ,  List $349 .95 . . .  $259 

FLO PPY DISK 

CONTROLLER BOARDS 

N O RT H  STA R ,  D D ,  K i t ,  List $399 . . . . .  $329 
Assembled , List $499 . . . . . . . . . . . . . . . .  $399 

M O R R O W  Disk Jockey 1 ,  A&T ($213) . $189 
Disk Jockey 2 D ,  A&T, List $479 . . . . . . .  $429 

SD Versafloppy 1 ,  Kit, List $250 . . . . . . . .  $212 t 
Versafloppy I I ,  DD Kit, List $350 . . . . . .  $297 t 
Versafloppy I I ,  D D ,  A &T ,  List $430 . . . .  $365 t 

D E LTA double density A&T ( $385) . . . . .  $345 
C O N D U CTOR ,  double density A&T . . .  $269 
I NTE R SYSTEM S  F D C-2, A&T, $495 . . .  $439 
M I C R O M AT I O N  Doubler, D D ,  A&T . . .  $399 
TAR B E L L  Floppy Disk I nterface Kit . . . .  $ 1 99 

double density, A&T, List $495 . . . . . . .  $444 

H I PPING AND I N S U RANCE: Add $2.50 for boards, $6 for Selectric Converter or Floppy Disk Drives, $7.50 for Floppy Disk Systems, $ 1 5  for Horizon. S H IPPED FREIGHT COLLECT: SuperB rain,  Centronics 
1d T.l. printers. Contact us for shipping information on other terminals and printers. 

bove 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 subject to change and offers subject to withdrawal without notice. 

- WRITE FOR FREE CATALOG -

Mini MicroMart, Inc . 
1618 James Street, Syracuse NY 1 3203 (315) 422-4467 TWX 710-541 -0431 
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FOR SALE: TOL Xitan system including TDL ZPU Z80 
processor card; TDL SMB containing two serial ports, 
one parallel port, cassette interface, and 2 K Zapple 
monitor; Processor Technology VDM·I video board; 
16 K static programmable memory 250 ns; George Risk 
keyboard. Software includes 12 K BASIC, macro 
assembler, text editor, and text output processor. A l l  
documentation. $1200 or best offer. Pau l  Bajorek, 5482 
Durrell Rd, Columb\Js OH 43229, (614) 436-0091 .  

FOR SALE: S·100 North Star Z80A processor board; 
$145. Godbout Econoram II 8 K programmable-memory 
board; $1 00. SO Systems VDB·8024 80 by 24 video 
display board; $275. Ithaca Audio 270812716 program· 
mabie read-only memory board; $50. Vector Pak 
encl0sure with Vector Graphics mother board and 
power supply, fan, and 12 edge connectors; $290. 
Keyboard with ASCII encoder; $30. Everything assem· 
bled and tested. Will consider offers. Harry Haddon, 301 
Orchard St, Apt A 1 2 ,  Fayettev i l l e  NY 1 3066, 
(315) 637·9229. 

FOR SALE: XITEX video board with manual, new, 
assembled and tested, Model SCT·100; Jade Big Z pro· 
cesser with manual, assembled and tested by Jade, 
2 MHz; 15·inch black and white monitor, l ike new; 
Sperry-Univac terminal/printer; new TEl 22·slot frame 
with lntersystems front panel, new; Tarbell floppy con· 
troller; KIMSI S·100 to KIM board with manuals. Ken 
Wong, 56 H o l lywood Ave, C l ifton NJ 070 1 4, 
(201) 773·9033. 

FOR SALE: Sorce IQ 140 terminal in original box; $995. 
IBM Selectric 731 1/0; $450. Bob Flaming, 6519 Jetta 
Ave, Bakersfield CA 93308, (805) 399·8968. 
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FOR SALE: Cromemco Z-20 computer. Factory 
assembled with extras. $3000 or best offer. Gregory Clif· 
ford, (305) 725-0562. 

FOR SALE: Altair S·100 micro system, 17 slots, fu l l  
display, control front panel ,  fan,  36 K programmable 
memory, 2 K programmable read-only memory (V, K un· 
programmed), parallel 110, video display Interface, 
cassette interface, keyboard with power supply, serial 
110, real·time clock board, 8-channel priority interrupt, 
paper-tape reader mechanism, 5 K BASIC listing. All 
boards assembled and with documentation. $1 1 85 or 
will accept offers on individual boards. Thomas T 
Moore, 505 Fulton PI, Lansing M l 48915, (517) 485.£783. 

FOR SALE: BYTE back Issues; 11 thru N16, In binder, ex· 
cellent condition, make offer. 1977 and 1 978 complete, 
$ 1 5/year. T Good, 3 Bergen Ave, Hillsdale NJ 07642. 

DONATION: Will donate a Clary DE.£0 computer with 
IBM Model B typewriter printout for eligible charitable 
deduction. Inc ludes program boards for general 
engineering and surveying, mahogany console. H K 
Friedland, POB 893, Solana Beach CA 92075, 
(714) 481·9339. 

FOR SALE: TDL with 8-inch disk drives. TDL Alpha·2 with 
Z80 ZPU, SM B with Zapple monitor, dynamic 16 K pro
grammable memory, iCOM disk board, case, 8-slot 
mother board. iCOM FD3712 dual 8-inch disk drives with 
cabinet, power supply. TDL BASIC, text editor, macro 
assembler, word processor; iCOM's FDOS, DEBBI 
BASIC, assembler, text editor; and CP/M. Hardware and 
software manuals included. $2700. John French, 8045 
Al ida St, La Mesa CA 92041, (714) 466·5915. 

FOR SALE: 2400 bps synchronous modems. Tele·Signal 
883P; 2.0, 1 .2, and 1 .0 k bps options, switched net· 
work or leased. RX: echo delay, compromise delay, 
slope equal ization. TX: answer tone, manual or 
automatic control. Equivalent to Bell 201. SASE for data 
sheet. Single un its (3) $ 1 35; double unit in rack panel (1) 
$200. Full documentation. Dan Dolan, POB 231 91 ,  Lex· 
ington KY 40503. 

WANTED: Copy of documentation or manual of Digital 
Group Phi·Deck controller, version A. Ray Johnson, 2758 
Sheridan Way, Stockton CA 95207. 

WANTED: Back issues of BYTE. All issues of Volume 1 
and November 1 978 Issue. Must be in excellent condl· 
lion. R Tellier, 943 Dyer Ave, Cranston R l  02920. 

INTERNATIONAL CLEARING HOUSE: We use TRS-80 
Level I I ,  PET, and Apple for computer-aided Instruction 
(CAl) programs and educational programs. Send u s  your 
noncommercial CAl programs In any subject and 
receive a similar quality program In exchange. State 
three priorities (eg: 1. Algebra 2. German 3. Biology, 
T�S-80 Level I I  cassettes In English). We represent a 
successful nonprofit Computer Cooperative at Llsgar 
Collegiate Institute. Barter Is a fantastic way to double 
your l ibrary for the cost of the tape and postage. The 
M icroeducator Exchange, 29 Lis gar St, Ottawa Ontario, 
K2P OB9 Canada. 

WANTED: I wish to purchase a Z80, 8080 S·100 type 
computer. It does not need to work. It  could have dual 
disk and a video display. I have ham equipment for 
trade. Dale Hutchinson, 10818 Brentway Dr, Houston TX 
77070, (713) 469·2584. 

This aJJd other Byte!McGraw·Hill 
books are available from Byte 
Books or your local computer store. 

ISBN #0-07-069206-8 
Price $20.00 

Please send 0 copies of 

K2FDOS A Floppy Disk Operating System for the 8080 

Title 
I 

Name Compa�y 

Street City State/Province Code 

0 Check enclosed in the amount of $ _________ _ 
0 Bill Visa 0 Bill Master Charge 

Card No. -
-:---:

---------- Exp. Date __ _ 
Add 75q: per book to cover 
postage and handling. 

Please remit in U.S. funds or draw on a U.S. Bank 

Available in October 

70 Main Street, Peterborough, N.H. 03458 



UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have equipment to buy, sell 
or swap should send in a clearly typed notice to tltat effect. To be considered for publication, an advertisement 
must be clearly noncommercial, typed double spaced on plain white paper, contain 75 words or less, and include 
complete name and address information. 

These notices are free of charge and will be printed one time only on a space available basis. Notices can be 
accepted from individuals or bona fide computer users clubs only. We can engage in no correspondence on these 
and your confirmation of placement is appearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 

WANTED: Used KIM for multiprocessor experimenta
tion, Only for $90 or less. It can be broken if it is Inexpen
sive. Chris Pino, 63 7th Ave, Brooklyn NY 1 1217, 
(201) 622-8642. 

FOR SALE: Complete ready-to-go SwTPC system: 30 K 
Heathkit terminal, AC-30, J PC TC-3 4800 bps tape inter
face with CFM-3 operating system on eprom. Eprom 
board, eprom programmer, D/A board, PR-40 printer, 
three extra eproms. All documentation, assembly ln
.structions, and user guides. Lots of software Including 
BASIC, Assembler, many games, and music board. 
$1750 or best offer. Send certified check or money 
order. Steve Wright, 1 3900 SE Hwy 212 N73, Clackamas 
OR 97015. 

FOR SALE: Assembled and tested SO Expandoprom for 
$50, and homebrew S-100 2708 burner for $45. SSM 
music synthesizer kit for $110. Bare boards: S-100 ex
tender for $12, and SSM VB1 B video for $22. PDP-10 
schematics and maintenance manuals for $5. IBM 
360/50 hardware theory and microprogram flowcharts 
for $10. All postpaid In 48 states. Stephen Wlebklng, 
1617 Stockton Trl, Plano TX 75023. 

FOR SALE: OSI system. Challenger 2P. 1 2  K program
mable memory expandable to 28 K. Read-only memory 
BASIC. PIA Installed. Sound, joysticks, and more. 
Assemb!er, Disassembler, and Extended Monitor; $600. 
Leedex 100 video monitor; $110. Digital cassette 
recorder; $30. All for $720. Will consider best offer. For 
more Information S!•nd SASE. Clinton Laskowski, 3631 E 
Underwood Ave, Cudahy WI 531 10, (414) 482.()715. 

BOMB 

WANTED: Original or copy of Mlcrosystems lnterna· 
tiona! MF8008 Applications Manual, Bulletin 80007. 
Also, need schematics etc for a Dig i-Data 9-track tape 
deck. I have schematics for a Dura Mach-10 which may 
prove helpful to someone with a correspondence-coded 
machine. Gary Simpson, 4891 Amboy, Memphis TN 
38117. 

FOR SALE: Korn's Minicomputers tor Engineers and 
Scientists, in essentially new condition, for $15 plus 
postage COD. No answer to your letter, book already 

· sold. J B Green, 307 W 45th, Austin TX 78751 . 

FOR SALE: Radio Shack Editor, Assembler, Mailing 
List, and Inventory Control I programs for TRS-80 Model 
I ,  Level l I . Half price. Tony Nelzen, 524 Simpson, McPher
son KS 67 460. 

FOR SALE: Micromation Megabox. Two double-density 
drives. Disk controller for S-100 bus. New/never used. 
Cost $2300. Will sell for $1800 or best offer. Jim Fritz, 
1413  Harmony Ln, Annapolis MD 21401, (301) 757-7019. 

FOR SALE: 16 K Level I I  TRS-80 with keypad. New; 
under warranty. $700. John Abraham or Joe Gutierrez, 
POB 3945, McAllen TX 78501 ,  (512) 687-2329 or 
(512) 682-6731 .  

FOR SALE: Trendcom 100 printer with interface for the 
Apple I I ,  Including four rolls of paper for $300. Art Mena, 
10414 Rutgers Ct, Cypress CA 90630, (714) 761-2585. 

BYTE's Ongoing Monitor Box 
Article # Page Article Author 

1 26 Build a Low-Cost, Remote Data-Entry 
Terminal Ciarcia 

2 46 An 8088 Processor for the S-100 Bus, 
Part 1 Cantrell 

3 76 Dissecting the Tl Speak & Spell Rigsby 
4 86 Penny Pincher's Joystick Interface Wexler 5 102 Machine Problem-Solving, Part 1 :  Trial 

and Error Search, A Plan to Save the 
Missionaries Frey 

6 1 1 6  APL Character Generator Langer 
7 1 26 Construction of Fourth-Generation 

Video Terminal, Part 2 Wierenga 
8 180 FCC Regulation of Personal Com-

puters and Home Computing Devices Mahn 
9 206 Varieties of Threaded Code for 

Language Implementation Walker 
1 0  230 Education Forum: New Cultures From 

New Technologies Papert 
1 1  242 Khachiyan's Algorithm, Part 2 Berres ford, 

et al 
1 2  270 Exploring Ball istics With Your Com-

puter Jenks 
13 282 An Interrupt-Driven Real-Time Clock 

for the TMS 9900 Morris 
1 4  328 A BASIC Floppy-Disk Accounting 

System Roehrig 

FOR SALE: Cromemco Z-2 system with Dazzler, Tu-Art, 
8 K Bytesaver, 8 K Seals programmable memory, Seattle 
16 K plus programmable memory, 16 K eprom board, 
and Percom 300 thru 2400 bps KG cassette board. Soft
ware includes Cromemco Monitor, 3 K and 16 K Extend
ed BASIC In eprom, TSC's Text Editor/Processor, and 
other software on cassette. Accessories and documen
tation included. Over $2200 new, $1500 or best offer. 
Will iam Brady, 156 Drakes Ln, Summertown TN 38483, 
(615) 964-2222 days. 

FOR SALE: Heath H8 4 K, assembled, no extras, and In  
working condition; $369. Cherry Pro keyboard; $110. 
Tiny-c; $30. XITEX video terminal Interface kit (partial); 
$89. Everything for $585. All equipment in Northbrook, Il
linois. Tom, (217) 224-6244. 

FOR SALE: Hazeltine Mod One terminal. Detachable 
keyboard, addressable cursor, local edit mode, eight 
function keys, numeric keypad-many features. A f irst
class terminal in new condition. $1075. Marty Cawthon, 
24224 Michigan Ave, Dearborn Ml 48124, (313) 565-4000 
or (313) 565-2286. 

FOR SALE: SwTPC CT-64 terminal, assembled and 
tested; $250. SwTPC 8 K static programmable memory, 
assembled and tested; $100. Chuck Duff, 7007 N 
Sheridan Rd, Apt 317, Chicago IL 60626, (312) 996-5523 
days, (312) 465-8152 evenings. 

FOR SALE: SD Expandoram 64 K unassembled kit; 
$210. Uses 41 16s. Call for shipping arrangements. San
jeev K Katyal, 990 Fairfield Dr, Marietta GA 30067, 
(404) 971-4636. 

·wANTED: For Video Brain Modei 101A: APUS cartridge, 
documentation, schematics, and information. Will cor
respond with other owners. Kendall Stambaugh, 5009 
Guide Meridian Rd, Bellingham WA 98225. 

WANTED: TRS-80 Level II programs to swap. Games, 
home, business programs. Send tape or listing with your 
address. Douglas Gallimore, 31 Melisa Ct, Southington 
CT 06489. 

FOR SALE: PET 8 K old-style computer. Like new condi
tion, includes all purchased software. $550 pays for 
computer and freight. Steven Shaw, 4521 Leona St, 
Tampa FL 33609, (813) 837-6591 .  

FOR SALE: Digital Group Z80 computer. Complete 
system or pieces. Following available: Z80 processor 
card, three 8 K static-memory boards, dual 8-inch 
Shugart floppy drives with dress cabinet, cable
controller card, two Phi-Deck cassette drives with dress 
cabinet, cables, controller card, TVC-64 board, MON-90 
display, keyboard (KEY1), IOF board, COMM4 board, pro
cessor dress cabinet, · 18 A power supply, and other 
stuff. Brian Gravenhorst, 710 W Roscoe, Chicago IL 
60657, (312) 47().4599 9 AM thru 5 PM CT weekdays. 

Data From the B O M B  
O utput Port 

J u ne BYTE readers com
m u n i cated the i r  approval of 
Steve Ciarc ia's " 1/0 Expan
s ion for the TRS-80, Part 2: 
Ser i a l  Ports . "  An a bove
average n u mber of responses 
gave Steve a wel l deserved 
f i rst p lace at 1 .51 standard 
dev iat ions above the mean. 
Congratu lat ions a re also i n  
order t o  Rona ld  Parsons  for 
h i s  exce l l e n t  a rt i c l e  "An 
Answer/O r i g i n ate M odem,"  
wh ich p laced a c lose second 
at 1 .35 standard deviations 
above the mean. 
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Reader To get further information on the products advertising in BYTE, fill out the reader service card with you 
name and address. Then circle the appropriate numbers for the advertisers you select from the list. Add a 

Service 15-cent stamp to the card. then drop it in the mail. Not only do you gain information, but our advertisers are 
encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. *Correspond 
directly with company. 

Inquiry No. Page No. 
261 Datasoft Inc 343 Me as Sys & Controls 27, 2 1 1 ,  243 Professional Data Sys 314 

328 AB Computers 368 233 Datasouth Computer Corp 307 227, 243, 255 1 1 6  Professional Software Inc 191 
194 ABM Products 281 68 Datek Systems Inc 104 314 METARESEARCH 362 299 The Purchasing Agent 360 
260 Ackerman Digital 341 241 Datel Stores 313 224 MICAH 301 1 5  Q T  Camp Systems 28, 29 
264 Adv Computer Prod 352, 353 345 Delta Products 386, 387 123 Microamerica Distributing 204 346 QT Computer Systems 388, 389 
103 AEI 1 65 258 Dennison Kybe Corp 339 74 Micro Age Computer Store 1 1 1  292 Quality Computer Parts 358 
204 AEON 287 282 Designers & Bu ilders 163 Micro Ap 253 93 Quality Software 149 

ALF Products Inc 1 51 Info Service (OBIS) 356 221 Micro Appl Grp (MAG) 299 126 Quasar Data Products 207 
312 Alpha Products Co 362 357 DG Electronics 317  222 Micro Appl Grp (MAG) 299 47 Quay Corp 75 

22 Altos Computer 37 32 Diablo (Div of Xerox) 51 157 Micro Architect 243 295 Quest 359 
162 American Micro Products Inc 203 Digiac 287 340 Micro Busi ness World 378, 379 277 Qulntrex Inc 356 

251 244 Digital Arts Group Contract 1 30 MicroByte Software 2 1 1  230 RACET Computes 304 
48 American Square Camp 76 Services 315 80 Micro Computer Brokers 122 � Radio Shack 2 1 9  

336 Ancrona 374 71 Digital Graphic Systems 108 Micro Comp Discount Co 279 RCA Solid State 1 3 1  
120 Anderson Jacobson 200 186 Digital Marketing 273 209 MicroComputer Serv Corp 291 RNB Enterprises 36 
207 Anderson Jacobson 289 324 Digital Multi-Media Control 364 98 Microcomputer Tech Inc 157 310 S & S Computing Inc 362 

99 Apparat 1 57 1 56 Digital Pathways 239 141  Microcomputer Tech Inc 225 220 S-100 Inc 299 
142 Apparat 225 315 Digital Research Camp (TX) 363 171  MicroDaSys 262 251 SC Digital 321 
90 APF Electronics 140, 1 41 131  Digital Research Corp (CA) 213 60 Micro Data Base Sys 93 303 Scientific Engineering Labs 360 

4 Apple Computer 12,  1 3  30 Discount Software Group 48 65 Micromail 98 . 2 Scion Corp 5 
267 Applied Logic, Inc 355 1 75 Disc/3 Mart Inc 266 155 Micromail 238 181 SciTronics 269 

9 Arlee Electronics 18 43 Dual Systems Control Corp 66 108 Micro Management Sys 1 73 53 Scottsdale Systems 82 
285 ASAP Computer Prod Inc 357 1 51 Dynacomp Inc 234 154 Micro Mikes 237 35 SD Systems 55 

1 4  Atari Personal Computers 24, 25 205 Dynamic M icroprocessor Micropolis 194, 195 61 Service Technologies 94 
293 Alec Systems 358 Assoc 287 279 Micro Products Unlimited 356 94 Shepardson M icrosystems 1 50 

ATV Research 358 216 Ecosoft 297 Micro Pro lnt'l 153 45 Michael Shrayer Software 70 
103 Automated Equipment Inc Electravalue Industrial 360 39 Microsoft 59 Shugart 7 

(AEI) 1 65 341 Electrolabs 380, 381 26 Microsoft (Cons Prod Div) 41 308 Sierra Software 362 
254 BADGE-A-MI NIT 325 50 Electronic Control Tech 78 313 Micro Software Distributors 362 1 28 Sinclair Research 209 

67 base 2 inc 103 288 Electronic Music Systems 358 95 Microtax Software 48 135 Sirius Systems 217 
77 BASF Systems 1 1 5  1 05 Electronics Book Club 1 69 309 MicroTech Exports 362 70 Small Business Appl 1 07 
76 Bay Technical Associates 1 1 4  206 Electronic Specialists 289 29 Mlcrotek Inc 47 219 Small Sys Design 299 

337 Beckian 375 330 Electronic Systems 369, 370, 371 34 The Micro Works 54 56 Smoke Signal Broadcasting 87 
134 John Bell Engineering 216  84 Electronic Sys Furniture Co 128 49 Micro World 77 57 Smoke Signal Broadcasting 

38 Beta Computer Devices 58 182 Ellis Computer Systems 271 Mighty Micros 286 (Dealers Only) 87 
Beta Computer Devices 366 36 Emtrol Systems Inc 56 335 Mikos 374 54 Softech 83 

281 Bishop Management Co Ltd 356 121  Epson 201 201 Mini  Computer Suppliers 285 95 Software 48 
193 Bits Inc 280 189 Essex Publishers 276 1 2  M i n i  Micro Mart 22 215  Software Concepts 295 
240 Bits Inc 312  Estimation Inc  364 349 Mini  Micro Mart 394 291 Software Consultants 358 
140 Bower-Stewart & Associates 224 284 Eubanks Engineering 356 350 Mini  Micro Mart 395 1 44 Software Development & 
235 Buss/Charles Fleta 308 8 Exatron Inc 1 7  351 Mini  Micro Mart 396 Training 227 

BYTE Books 92, 245, 398 200 Excom 285 352 Mini  Micro Mart 397 1 46 The Software Exchange 229 
BYTE Back Issues 320 1 59 Executive Business Sys 247 96 Mittendorf Engineering 1 54 283 The Software Farm 356 
BYTE Subscriber 318 217 Factory Direct 297 1 7 . Morrow/Thinker Toys 31 400 Software Labs 381 
BYTE WATS 324 259 Fair Com 341 46 Morrow/Thinker Toys 71 245 The Software Works 3 1 5  

132 C & S Electronics Mart 214 31 1 Faragher & Assoc 362 10 Mountain Computer Inc 1 9  326 Solid State Sales 366 
1 1  California Camp Sys 20, 21  223 Farnsworth Camp Center 300 165 Mountain Computer Inc 256 317  Solid State Surplus 364 

268 California Data Corp 355 227 FMG Corp 302 231 mpi 305 58 Sorcim 88 
344 California Digital 385 166 Forethought Products 241 300 MTI 360 107 Sorrento Valley Assoc 172 
148 Cameo Electronics 231 1 61 Forth Inc 249 137 MT MicroSYSTEMS 221 353 Southwest Tech Prod Corp C I I  
307 CCM 362 Frederick Computer Prods 324 297 Mult i  Business Camp Sys 360 138 Spectrum Software 222 
1 33 Central Data 215  25 FUTUREWORLD 40 40 MVT Microcomputer Sys 61 301 SP Electronics 360 

97 Centronics 155 302 Gimix 360 The National Comp Shows 101 3 SSM 1 1  
180 CFR Assoc Inc 269 86 Godbout Electronics 1 75 106 National Small Camp Show 170, 1 09 Structured Systems Group 1 74 
101 Chrisl in Industries 159 1 78 Mark Gordon Computers 268 171 1 1 0  Structured Systems Group 176 
102 Cleveland Consumer Computers 136 GW Computers 218 242 Nautllis Systems 314 226 SubLOGIC 301 

& Components 162, 163 82 H & E Computronics 125 122 NEECO 204 185 Summagraphics 272 
257 Color Software 334 1 1 1  H & E Computronics 1 78, 179 124 NEECO 205 338 Sunny In!' I 375 

CompuMart 316 7 Hardhat Software 1 6  Netronics 6 ,  8 ,  10, 1 8 1  1 2 7  SuperSoft 208 
342 CompuMart 382, 383 1 45 Hardside 228 1 1 7  New England Business Service 1 70 SuperSoft 261 
208 CompuMax 291 269 Harrex Corp 355 (NEBS) 196 1 73 SuperSoft 265 
1 72 CompuServe (MicroN ET) 263 1 91 Hayden Book Co 278 210 NJ Computer Show 291 55 Sybex 85 
358 CompuSoft Publishing 267 1 1 4  Hazeltine Corp 188, 189 Noble Computer Corp 364 64 Symtec 97 

Computer Factory 203 75 Heath Company 1 1 3  256 Noesis Computing Co 326 250 Synergetic Camp Prod 320 
1 6  Computer Furniture & 89 Heath Company 1 37 52 North Star Computers Inc 81 1 97 System Software 283 

Accessories 30 73 High Technology Inc 1 1 0  276 Northwest Comp Services 356 164 SZ Software Systems 255 
255 ComputerLand of N i les Ltd 325 339 Hobbyworld Electronics 376, 377 1 74 Novation 264 304 Tandon Magnetics 99 
213 Computer Marketing Corp 295 42 Houston Instruments 65 NRI Schools 1 77 104 Tarbell Electronics 167 

Computer Prof Book Club 1 92, 375 Houston Instruments 65 28 Ohio Scientific lnstr 44, 45 20 Tech Sys Consultants (TSC) 35 
193 238 IBC 310 355 Ohio Scientific lnstr C IV 228 TecMar Inc 302 

125 Computer Programming 296 IDM 360 33 Okldata Corp 53 266 Terminal Data 355 
Unltd 300 59 Image Resource Corp 89 41 OK Machine & Tool 63 31 Texas Instruments 49 

318 Computer Service Center 364 62 Industrial Micro Systems 95 190 Omega Research 277 69 Texas Instruments 1 05 
21 1 Computer Services 293 287 Industrial Micro Systems 147 1 1 8 Omega Sales Co 197 286 Thorson Engineering Co 358 
237 Computers Etc 309 63 lnfosoft Systems Inc 96 289 OmegaSoft 358 37 3 M Company 57 
278 Computer Shopper 356 51 Integral Data Sys 79 218 Omikron 297 169 3G Company Inc 260 
196 Computer Specialties 281 147 Integrand 230 onComputing 257 3G Company Inc 319 
331 Computer Specialties 372 27 Intelligent Systems Corp 43 66 Orange Micro 100 248 TNW Corp 318 

92 Computers "R" Us 1 45 1 8  lntertec Data Sys 33 149 Organic Software 232 129 Trans Net Corp 210 
195 The Computer Stop 281 79 lntertec Data Sys 1 1 9  83 Oregon Software 127 Trionyx Electronics 289 
305 The Computer Stop 361 225 110 Technology 301 168 Osborne/McGraw-Hi l l  259 280 Ucatan Computer Store 356 
1 1 5  Computer Warehouse 1 90 Ithaca lntersystems 9, 277 177 OSM Computer Corp 268 354 United Business Prod C I l l  
187 Computers Wholesale 274 273 J & S Software 355 Owens Associates 182, 183 United Software of America 91 
81 Computex 1 23 347 Jade Camp Prod 390, 391 343 Page Digital 384 85 Universal Data 129 

212 Compu/Time 293 348 Jameco Electronics 392, 393 152 Palomar Computer Systems 235 University Microfilms 288 
87 Computique 1 33 321 J in i  Microsystems 364 329 Pan American Electronics (A 91 US Robotics Inc 143 

188 CompuVIew Products Inc 275 143 Joe Computer 226 Radio Shack Auth Sales Ctr) 368 298 U S Servex Inc 360 
333 Concord Camp Components 373 72 Kemco Ltd 1 09 23 PCD Systems Inc 38 1 53 VANDATA 236 
232 Condor Computer Corp 306 1 1 2  Robert Kleven & Co 184 323 Pensadyne Computer Serv 364 294 VANDATA 358 
202 Contract Services Assoc 285 1 39 Kanan Corp 223 6 Percom Data Co Inc 1 5  1 99 Vector Electronics 283 
356 Control Data Learning 198 Leapac Services 283 44 Percom Data Co Inc 69 306 VERMONT MICROSYSTEMS 

Center 1 35 249 Lexington Books/D C Heath 319 234 Peritek Corp 308 INC 362 
160 Coosol 248 Lifeboat 68, 1 20, 121 100 Personal Computer Sys 1 58 229 Victor Data Products 303 
184 Cover Craft 271 13 Lobo Drives lnt'l 23 1 1 9  Personal Micro Camp I n c  199 271 Videx 355 
214 CP Aids 295 183 Lomas Data Products 271 270 Personal Programs by 265 Vista Computers 354 
327 The CPU Shop 367 • MacMillan Book Clubs 161  Victor 355 332 v R Data 372 

Creative Software 269 1 92 Macrotronics 279 24 Personal Software 39 334 Wameco 373 
1 Cromemco 1, 2 1 50 Malibu Electronics 233 19 Petersen Manufacturing Co 34 Whitesmith's Ltd 67 

319 Custom Bus Computers 364 1 1 3  Maret Software Systems Inc 187 Phase One Systems 185 272 Wintek Corp 355 
Cybernetics Inc 293 176 Marymac Industries 266 252 Pickles & Trout 322 290 Worldwide Electronics 358 

325 Dai-Comp 365 236 Matchless Systems 309 167 Potomac Micro Magic 258 239 XCOMP Inc 3 1 1  
274 DAR Sales 355 78 Maxell Data 1 1 7  5 Power One Inc 1 4  247 Zs Systems 316 

Data Discount Center 60 316 J McCarron Software 364 262 Priority One 349 
253 Datadisk Systems 323 McGraw-H i l l  Magazines 72, 73 263 Priority One 350, 351 
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U N ITED B US I N ESS P R O D U CTS 
20268 E. C arrey R d .  
WA LN U T ,  C A .  9 1 7 89 

&NITED 
BUSINESS 

PRODUCTS 

(21 3) 448-4850 

(71 4) 594-5966 

NAME OF COMPANY-------------------------------------------
A D D R ESS 
C I TY, STATE, Z I P------------------------------------------------------
ATTENT I O N  O R  DEPT. 

A 0 The swingline table top burster will  separate single-ply continuous 
forms into individual sheets up to 1 5''. Length 2%'' to 1 2" .  Paper weight 1 0  to 
1 1 0  lb. bond. Speed is constant at 1 25 H. per minute. 

Wt. 95 /bs. Price S 899.00 

B 0 Our custom forms have a guarantee that speaks for itself. Our t ime on 
forms range from two to five weeks for custom work and before we start a job 
we now give a guaranteed shipping date and price, depending on art work, 
from two to five weeks and for everyday we're late we give you a 1 0% d iscount. 
To get a quote just mail the detached portion of this ad with sample of form or 
layout and we wil l  cal l  you the day we get the information with a price and 
guaranteed day of shipment. 

C 0 The swingline table top decollator is a portable unit which separates 
both carbon and carbonless continuous computer forms into stacks. The 
separated carbon is easily and neatly removed from carbon pick-up spool. 
Form size is up  to 15" wide. Wt. is 10 to 1 1 0  lb. bond paper, and the speed is 
variable from 75 to 200 teet per minute and takes only 1 20 volts AC 60 hertz to 
operate. 

Wt. 40 lbs. Price S 419.00 

D 0 The Oatatech lntimus 007 s h redder works for Scotland Yard, for 
government authorities. for important corporations, banks and embassies. 
The cutting capacity is 12 to 14 sheets at one pass. Cross cut is 1/35 x 3/8. I I  has 
a 2 H.P.  motor and runs off of 220/380 V 3 phase. 

Wt. 320 Lbs. Price $6799.00 

E 0 The lntimus 306 is designed for trouble free operation and has a switch 
for forward and reverse rotation. It  has 2 motors with terminal overload. 
Housing consists of coated steel, mounted on rubber cushions for noiseless 
shredding. The 306 can sit on a table or a stand. Cutting width is 'Is" or V•" and 
has two 1 50 watt 1 1 0  V 60 cycle, 1 phase motors. 

Wt. 66 Lbs. Price $11 99.00 

F 0 The lntimus Simplex is designed for security without problems in the 
office. One push of the button renders confidential information into five 
i l legible paper strips Va" thin.  The simplex has a wide open ing in the middle for 
throw away of cans. etc. Even a paper clip is simply cut into pieces. The cutting 
capacity is 8 to 1 0  sheets at one time. It  has a 1/5 H.P. motor and runs off of 1 1 0 
volts. 

Wt. 27 Lbs. Price S 599.00 

G 0 Our catalog consists of more information on equipment in this ad. 
Other models are available plus a complete l ine of calculators and typewriters 
by Adler. Lathem time recorders, several varieties of safes, and our 
disintegrator that  destroys paper, a luminum,  f i lm and carbon to a complete 
loss of identity. 

Price $2.00 

H 0 Free Brochures and more information: 
1 .  o Business Forms 
2. o Calculators 
3. o Forms Handling Equipment 
4. o Time Recorders 
5. o Typewriters 

Terms: C heck or m oney o rder  U.S .  funds on ly .  Prepaid o rders add 3% 8/H , C O D's add 5% 8/H (U .S .on ly ) .  Cal i forn ia 

•. , . res idents add 6% sales tax. [ VISo4 I Prices subject to change without notice. 

C i rcle 354 on inquiry card. 
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Ohio Scientific: 
The leader in 
Winchester 
based Rlicro
con�puters. 

Ohio Scientific produced the f i rst large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipp�d more of these systems than the rest of 
the microcomputer industry combined. 
Family Features 
All standard C3 features including: 
• 3-processor CPU with 6502, ZBO and 6800 
• .7 M I PS 6502A 
• 48K static RAM 
• Dual S" floppies 
• Free standing rack for d i rect expansion capabilities 
• 1 7-slot OSI 48 line BUS architecture for large system 

expansion 
• Directly accepts up to 8 users with currently available 

memory boards, more with higher density boards in  the 
future 

• Directly expandable for use as Network data bases 
• Slide-mounted subassemblies, removable side panels and 

locking rear door for easy expansions and service. 

C3-A 
The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi-user and/or networking in the 
future. Under $7000. 
C3-B 
The world's most powerful microcomputer (when GT 
equipped). Features the highly advanced and extensively 
field proven OK I DATA 3306 Winchester disk. 

Features 
• System boots from floppies or hard disk on power up 
• 74 megabytes end user workspace under OS-65U ,  80 

megabytes unformatted 
• Ult ra-high performance disk 

74 mi l l isec worst case access 
38 mi l l isec average 
10 mi l l isec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 

• Simple on/off disk operation with elaborate internal 
protection from improper temperature, l ine voltage and 
controller fa i lures 

• Features spindle brake and designated head landing areas 
for much longer operational life than the newer low-cost 
Winchesters 

• H ighly advanced OS-65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed " FIND" command for high speed string 
searches (Associative Access) 
Upward compatible with multi-user and network systems 
with ful l  f i le, peripheral and communications arbit ration 
between users ' 

, 

• Available factory configured for up to 8 users and network 
data base operation 

• Expandable to CP/M operation by adding 4K (CM-2 
memory) Under $14,000 

C3-C 
A medium performance Winchester disk based system 
which provides the ideal cost/performance ratio in  typical 
small business applications. The C3-C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3-B with the following 
exceptions: 
• 23 megabytes of end user workspace under OS-65U 
• 29 megabytes unformatted capacity 
• Medium performance Winchester 

240 mi l l isec worst case access 
87 mil l isec average access 
10 mil l isec access on cylinder ( 1 10K user workspace) 

• Simple on/off disk operation Under $11,000 

Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 
purchases. 

For literature and the name of your local 
dealer, CALL 1 -800-321-6850 TOLL FREE. 

IIIEIITIRI 1 33 3  S O U T H  C H I L L I C O T H E  R O A D  
AURORA, OH 44202 • (21 6] 831 -5600 

Circle 355 on inquiry card. 
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